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Authors’ Note
This book, and the series that it opens, neither follows nor precedes the books of the earlier Odyssey, but is at right angles to them: not a sequel or prequel, but an “orthoquel,” taking similar premises in a different direction.
The quotation from Rudyard Kipling’s “Cities and Thrones and Powers,” from Puck of Pook’s Hill (1906), is used by kind permission of AP Watt Ltd., on behalf of the National Trust for Places of Historical Interest or Natural Beauty.


	Cities and Thrones and Powers
 Stand in Time’s eye,
 Almost as long as flowers,
 Which daily die:
 But, as new buds put forth
 To glad new men,
 Out of the spent and unconsidered Earth
 The Cities rise again.
-Rudyard Kipling




PART 1



DISCONTINUITY






 
1: SEEKER
For thirty million years the planet had cooled and dried, until, in the north, ice sheets gouged at the continents. The belt of forest that had once stretched across Africa and Eurasia, nearly continuous from the Atlantic coast to the Far East, had broken into dwindling pockets. The creatures who had once inhabited that timeless green had been forced to adapt, or move.
Seeker’s kind had done both.
Her infant clinging to her chest, Seeker crouched in the shadows at the fringe of the scrap of forest. Her deep eyes, under their bony hood of brow, peered out into brightness. The land beyond the forest was a plain, drenched in light and heat. It was a place of terrible simplicity, where death came swiftly. But it was a place of opportunity. This place would one day be the border country between Pakistan and Afghanistan, called by some the North–West Frontier.
Today, not far from the ragged fringe of the forest, an antelope carcass lay on the ground. The animal was not long dead—its wounds still oozed sticky blood—but the lions had already eaten their fill, and the other scavengers of the plain, the hyenas and the birds, had yet to discover it.
Seeker stood upright, unfolding her long legs, and peered around.
Seeker was an ape. Her body, thickly covered with dense black hair, was little more than a meter tall. Carrying little fat, her skin was slack. Her face was pulled forward into a muzzle, and her limbs were relics of an arboreal past: she had long arms, short legs. She looked very like a chimpanzee, in fact, but the split of her kind from those cousins of the deeper forest already lay some three million years in the past. Seeker stood comfortably upright, a true biped, her hips and pelvis more human than any chimp’s.
Seeker’s kind were scavengers, and not particularly effective ones. But they had advantages that no other animal in the world possessed. Cocooned in the unchanging forest, no chimp would ever make a tool as complex as the crude but laboriously crafted axe Seeker held in her fingers. And there was something in her eyes, a spark, beyond any other ape.
There was no sign of immediate danger. She stepped boldly out into the sun, her child clinging to her chest. One by one, timidly, walking upright or knuckle-walking, the rest of the troop followed her.
The infant squealed and pinched her mother’s fur painfully. Seeker’s kind had no names—these creatures’ language was still little more sophisticated than the songs of birds—but since she had been born, this baby, Seeker’s second, had been ferociously strong in the way she clung onto her mother, and Seeker thought of her as something like “Grasper.”
Burdened by the child, Seeker was among the last of the troop to reach the fallen antelope, and the others were already hacking with their chipped stones at the cartilage and skin that connected the animal’s limbs to its body. This butchery was a way to get a fast return of meat; the limbs could be hauled quickly back to the relative safety of the forest, and consumed at leisure. Seeker joined in the work with a will. The harsh sunlight was uncomfortable, though. It would be another million years before Seeker’s remote descendants, much more human in form, could stay out in the light, in bodies able to sweat and store moisture in fatty reserves, bodies like spacesuits built to survive the savannah.
The shrinking of the world forest had been a catastrophe for the apes that had once inhabited it. Already the evolutionary zenith of this great family of animals lay deep in the past. But some had adapted. Seeker’s kind still needed the forest’s shade, still crept into treetop nests each night, but by day they would dart out into the open to exploit easy scavenging opportunities like this. It was a hazardous way to make a living, but it was better than starving. As the forest fragmented further, more edge became available, and the living space for fringe-dwellers actually expanded. And as they scuttled perilously between two worlds, the blind scalpels of variation and selection shaped these desperate apes.
Now there was a concerted yapping, a patter of swift paws on the ground. Hyenas had belatedly scented the blood of the antelope, and were approaching in a great cloud of dust.
The upright apes had hacked off only three of the antelope’s limbs. But there was no more time. Clutching her child to her chest, Seeker raced after her troop toward the cool ancestral dark of the forest.
That night, as Seeker lay in her treetop nest of folded branches, something woke her. Grasper, curled up beside her mother, snored softly.
There was something in the air, a faint scent in her nostrils, that tasted of change.
Seeker was an animal fully dependent on the ecology in which she was embedded, and she was very sensitive to change. But there was more than an animal’s sensibility in her: as she peered at the stars with eyes still adapted for narrow forest spaces, she felt an inchoate curiosity.
If she had needed a name, it might have been Seeker.
It was that spark of curiosity, a kind of dim ancestor of wanderlust, that had guided her kind so far out of Africa. As the Ice Ages bit, the remnant forest pockets dwindled further or vanished. To survive, the forest-fringe apes would rush across the hazard of the open plain to a new forest clump, the imagined safety of a new home. Even those who survived would rarely make more than one such journey in a lifetime, a single odyssey of a kilometer or so. But some did survive, and flourish; and some of their children passed on farther.
In this way, as thousands of generations ticked by, the forest-fringe apes had slowly diffused out of Africa, reaching as far as Central Asia, and crossing the Gibraltar land bridge into Spain. It was a forward echo of more purposeful migrations in the future. But the apes were always sparse, and left few traces; no human paleontologist would ever suspect they had come so far out of Africa as this place, northwest India, or that they had gone farther still.
And now, as Seeker peered up at the sky, a single star slid across her field of view, slow, steady, purposeful as a cat. It was bright enough to cast a shadow, she saw. Wonder and fear warred in her. She raised a hand, but the sliding star was beyond the reach of her fingers.
This far into the night, India was deep in the shadow of Earth. But where the surface of the turning planet was bathed in sunlight, there was a shimmering—rippling color, brown and blue and green, flickering in patches like tiny doors opening. The tide of subtle changes washed around the planet like a second terminator.
The world shivered around Seeker, and she clutched her child close.
In the morning, the troop was agitated. The air was cooler today, somehow sharper, and laden with a tang a human might have called electric. The light was strange, bright and washed-out. Even here, in the depths of the forest, a breeze stirred, rustling the leaves of the trees. Something was different, something had changed, and the animals were disturbed.
Boldly Seeker walked into the breeze. Grasper, chattering, knuckle-walked after her.
Seeker reached the edge of the forest. On a plain already bright with morning, nothing stirred. Seeker peered around, a faint spark of puzzlement lodging in her mind. Her forest-adapted mind was poor at analyzing landscapes, but it seemed to her that the land was different. Surely there had been more green yesterday; surely there had been forest scraps in the lee of those worn hills, and surely water had run along that arid gully. But it was difficult to be sure. Her memories, always incoherent, were already fading.
But there was an object in the sky.
It was not a bird, for it did not move or fly, and not a cloud, for it was hard and definite and round. And it shone, almost as bright as the sun itself.
Drawn, she walked out of the forest’s shadows and into the open.
She walked back and forth, underneath the thing, inspecting it. It was about the size of her head, and it swam with light—or rather the light of the sun rippled from it, as it would flash from the surface of a stream. It had no smell. It was like a piece of fruit, hanging from a branch, and yet there was no tree. Four billion years of adaptation to Earth’s unvarying gravity field had instilled in her the instinct that nothing so small and hard could hover unsupported in the air: this was something new, and therefore to be feared. But it did not fall on her or attack her in any way.
She craned up on tiptoes, peering at the sphere. She saw two eyes gazing back at her.
She grunted and dropped to the ground. But the floating sphere did not react, and when she looked up again she understood. The sphere was returning her reflection, though twisted and distorted; the eyes had been her own, just as she had seen them before in the smooth surface of still water. Of all Earth’s animals only her kind could have recognized herself in such a reflection, for only her kind had any true sense of self. But it seemed to her, dimly, that by holding such an image the floating sphere was looking at her just as she looked at it, as if it was a vast Eye itself.
She reached up, but even on tiptoe, with her long tree-climbers’ arms extended, she could not reach it. With more time, it might have occurred to her to find something to stand on to reach the sphere, a rock or a heap of branches.
But Grasper screamed.
Seeker fell to all fours and was knuckle-running before she had even realized it. When she saw what was happening to her child she was terrified.
Two creatures stood over Grasper. They were like apes, but they were upright and tall. They had bright red torsos, as if their bodies were soaked in blood, and their faces were flat and hairless. And they had Grasper. They had dropped something, like lianas or vines, over the infant. Grasper struggled, yelled and bit, but the two tall creatures easily held down the lianas to trap her.
Seeker leapt, screaming, her teeth bared.
One of the red-breasted creatures saw her. His eyes widened with shock. He brought around a stick, and whirled it through the air. Something impossibly hard slammed against the side of her head. Seeker was heavy and fast enough that her momentum brought her crashing into the creature, knocking him to the ground. But her head was full of stars, her mouth full of the taste of blood.
To the east a blanket of black, boiling cloud erupted out of the horizon. There was a remote rumble of thunder, and lightning flared.


 
2: LITTLE BIRD
At the moment of Discontinuity, Bisesa Dutt was in the air.
From her position in the back of the helicopter cockpit, Bisesa’s visibility was limited—which was ironic, since the whole point of the mission was her observation of the ground. But as the Little Bird rose, and her view opened up, she could see the base’s neat rows of prefabricated hangars, all lined up with the spurious regularity of the military mind. This UN base had been here for three decades already, and these “temporary” structures had acquired a certain shabby grandeur, and the dirt roads that led away across the plain were hard-packed.
As the Bird swooped higher, the base blurred to a smear of whitewash and camouflage canvas, lost in the huge palm of the land. The ground was desolate, with here and there a splash of gray-green where a stand of trees or scrubby grass struggled for life. But in the distance mountains shouldered over the horizon, white-topped, magnificent.
The Bird lurched sideways, and Bisesa was thrown against the curving wall.
Casey Othic, the prime pilot, hauled on his stick, and soon the flight leveled out again, with the Bird swooping a little lower over the rock-strewn ground. He turned and grinned at Bisesa. “Sorry about that. Gusts like that sure weren’t in the forecasts. But what do those double domes know? You okay back there?”
His voice was overloud in Bisesa’s headset. “I feel like I’m on the back shelf of a Corvette.”
His grin widened, showing perfect teeth. “No need to shout. I can hear you on the radio.” He tapped his helmet. “Ra-di-o. You have those in the Brit army yet?”
In the seat beside Casey, Abdikadir Omar, the backup pilot, glanced at the American, shaking his head disapprovingly.
The Little Bird was a bubble-front observation chopper. It was derived from an attack helicopter that had been flying since the end of the twentieth century. In this calmer year of 2037, this Bird was dedicated to more peaceful tasks: observation, search and rescue. Its bubble cockpit had been expanded to take a crew of three, the two pilots up front and Bisesa crammed on her bench in the back.
Casey flew his veteran machine casually, one-handed. Casey Othic’s rank was chief warrant officer, and he had been seconded from the US Air and Space Force to this UN detachment. He was a squat, bulky man. His helmet was UN sky blue, but he had adorned it with a strictly nonregulation Stars and Stripes, an animated flag rippling in a simulated breeze. His HUD, head-up display, was a thick visor that covered most of his face above the nose, black to Bisesa’s view, so that she could only see his broad, chomping jaw.
“I can tell you’re checking me out, despite that stupid visor,” Bisesa said laconically.
Abdikadir, a handsome Pashtun, glanced back and grinned. “Spend enough time around apes like Casey and you’ll get used to it.”
Casey said, “I’m the perfect gentleman.” He leaned a bit so he could see her name tag. “Bisesa Dutt. What’s that, a Pakistani name?”
“Indian.”
“So you’re from India? But your accent is—what, Australian?”
She suppressed a sigh; Americans never recognized regional accents. “I’m a Mancunian. From Manchester, England. I’m British—third generation.”
Casey started to talk like Cary Grant. “Welcome aboard, Lady Dutt.”
Abdikadir punched Casey’s arm. “Man, you’re such a cliché, you just go from one stereotype to another. Bisesa, this is your first mission?”
“Second,” said Bisesa.
“I’ve flown with this asshole a dozen times and he’s always the same, whoever’s in the back. Don’t let him bug you.”
“He doesn’t,” she said equably. “He’s just bored.”
Casey laughed coarsely. “It is kind of dull here at Clavius Base. But you ought to be at home, Lady Dutt, out here on the North-West Frontier. We’ll have to see if we can find you some fuzzy-wuzzies to pick off with your elephant gun.”
Abdikadir grinned at Bisesa. “What can you expect from a jock Christian?”
“And you’re a beak-nosed mujahideen,” Casey growled back.
Abdikadir seemed to sense alarm in Bisesa’s expression. “Oh, don’t worry. I really am a mujahideen, or was, and he really is a jock. We’re the best of friends, really. We’re both Oikumens. But don’t tell anybody—”
They ran into turbulence, quite suddenly. It was as if the chopper just dropped a few meters through a hole in the air. The pilots became attentive to their instruments, and fell silent.
With the same nominal rank as Casey, Abdikadir, an Afghan citizen, was a Pashtun, a native of the area. Bisesa had got to know him a little, in her short time at the post. He had a strong, open face, a proud nose that might have been called Roman, and he wore a fringe of beard. His eyes were a surprising blue, and his hair a kind of strawberry blond. He said he inherited his coloring from the armies of Alexander the Great, which had once passed this way. A gentle man, approachable and civilized, he accepted his place in the informal pecking order here: although he was prized as one of the few Pashtuns to have come over to the UN’s side, as an Afghan he had to defer to the Americans, and he spent a lot more time copiloting than piloting. The other British troops called him “Ginger.”
The ride continued. It wasn’t comfortable. The Bird was elderly: the cabin reeked of engine oil and hydraulic fluid, every metal surface was scuffed with use, and there was actually duct tape holding together splits on the cover of Bisesa’s inadequately padded bench. And the noise of the rotors, just meters above her head, was shattering, despite her heavily padded helmet. But then, she thought, it had always been the way that governments spent more on war than peace.
When he heard the chopper approach, Moallim knew what he had to do.
Most of the adult villagers ran to ensure their stashes of weaponry and hemp were hidden. But Moallim had different ideas. He picked up his gear, and ran to the foxhole he had dug weeks ago, in preparation for a day like this.
Within seconds he was lying against the wall of the hole with the RPG tube at his shoulder. The hole had taken hours to dig, before it was deep enough for him to get his body out of the way of the back blast, and to get the elevation he needed with the RPG. But when he was in the hole and had pulled a little dirt and loose vegetation over his body, he was really quite well hidden. The grenade launcher was an antique, actually a relic of the Russian invasion of Afghanistan in the 1980s, but, well maintained and cleaned, it still worked, was still lethal. As long as the chopper came close enough to his position, he would surely succeed.
Moallim was fifteen years old.
He had been just four when he had first encountered the helicopters of the west. They had come at night, a pack of them. They flew very low over your head, black on black, like angry black crows. Their noise hammered at your ears while their wind plucked at you and tore at your clothing. Market stalls were blown over, cattle and goats were terrified, and tin roofs were torn right off the houses. Moallim heard, though he did not see it for himself, that one woman’s infant was torn right out of her arms and sent whirling up into the air, never to come down again.
And then the shooting had started.
Later, more choppers had come, dropping leaflets that explained the “purpose” of the raid: there had been an increase in arms smuggling in the area, there was some suspicion of uranium shipments passing through the village, and so on. The “necessary” strike had been “surgical,” applying “minimum force.” The leaflets had been torn up and used to wipe asses. Everybody hated the helicopters, for their remoteness and arrogance. At four, Moallim did not have a word to describe how he felt.
And still the choppers came. The latest UN helicopters were supposed to be here to enforce peace, but everybody knew that this was somebody else’s peace, and these “surveillance” ships carried plenty of weaponry.
These problems had a single solution, so Moallim had been taught.
The elders had trained Moallim to handle the rocket-propelled grenade launcher. It was always hard to hit a moving target. So the detonators had been replaced with timing devices, so that they would explode in midair. As long as you fired close enough, you didn’t even need a hit to bring down an aircraft—especially a chopper, and especially if you aimed for the tail rotor, which was its most vulnerable element.
RPG launchers were big and bulky and obvious. They were difficult to handle, awkward to lift and aim—and you were finished if you showed yourself aiming one from the open or a rooftop. So you hid away, and let the chopper come to you. If they came this way the chopper crew, trained to avoid buildings for fear of traps, would see nothing more than a bit of pipe sticking out of the ground. Perhaps they would assume it was just a broken drain, from one of the many failed “humanitarian” schemes imposed on the area over the decades. Flying over open ground they would think they were safe. Moallim smiled.
The sky ahead looked odd to Bisesa. Clouds, thick and black, were boiling up out of nowhere and gathering into a dense band that striped along the horizon, masking the mountains. Even the sky looked somehow washed-out.
Discreetly she dug her phone out of a pocket of her flight suit. Holding it nestling in her hand, she whispered to it, “I don’t recall storm formations in the weather forecasts.”
“Neither do I,” said the phone. It was tuned to the civilian broadcast nets; now its little screen began to cycle through the hundreds of channels washing invisibly over this bit of the Earth, seeking updated forecasts.
The date was June 8, 2037. Or so Bisesa believed. The chopper flew on.


 
3: EVIL EYE
The first hint Josh White had of the strange events unfolding in the world was a rude awakening: a rough hand on his shoulder, an excitable clamor, a wide face looming over him.
“I say, Josh—wake up, man! You won’t believe it—it’s quite the thing—if it isn’t the Russians, I’ll eat your puttees—”
It was Ruddy, of course. The young journalist’s shirt was unbuttoned and he wore no jacket; he looked as if he had just got out of bed himself. But his broad face, dominated by that great brow, was flecked with sweat, and his eyes, made small by his thick gig-lamp spectacles, danced and gleamed.
Josh, blinking, sat up. Sunlight was streaming into the room through the open window. It was late afternoon; he had been napping for an hour. “Giggers, what on earth can be so vital it deprives me of my shut-eye? Especially after last night… Let me wash my face first!”
Ruddy backed off. “All right. But ten minutes, Josh. You won’t forgive yourself if you miss this. Ten minutes!” And he bustled out of the room.
Josh, bowing to the inevitable, pulled himself out of bed and moved sleepily around the room.
Like Ruddy, Josh was a journalist, a special correspondent of the Boston Globe, sent to file color reports from the North–West Frontier, this remote corner of the British Empire—remote, yes, but possibly crucial for Europe’s future, and so of interest even in Massachusetts. The room was just a cramped little hole in the corner of the fort, and he had to share it with Ruddy, thanks to whom it was cluttered with clothes, half-emptied trunks, books, papers, and a little foldaway desk on which Ruddy penned his dispatches for the Civil and Military Gazette and Pioneer, his newspaper in Lahore. At that, though, Josh knew he was lucky to have a room at all; most of the troops stationed here at Jamrud, European and Indian alike, spent their nights in tents.
Unlike the soldiers Josh had a perfect right to an afternoon nap, if he needed it. But now he could hear that something unusual was indeed afoot: raised voices, running feet. Not a military action, surely, not another raid by the rebellious Pashtuns, or he would have heard gunfire by now. What, then?
Josh found a bowl of clean warm water, with his shaving kit set out beside it. He washed his face and neck, peering at a rather bleary face in the scrap of mirror fixed to the wall. He was small-featured, with what he thought of as a pug nose, and this afternoon the bags under his eyes weren’t doing his looks any good at all. Actually Josh’s head hadn’t been too sore this morning, but then to survive the long nights in the Mess he’d learned to stick to beer. Ruddy, on the other hand, had indulged his occasional passion for opium—but the hours Ruddy had spent sucking on the hookah seemed to leave no after-effects on his nineteen-year-old constitution. Josh, feeling like a war veteran at the age of twenty-three, envied him.
The shaving water had been set out unobtrusively by Noor Ali, Ruddy’s bearer. It was a level of service Bostonian Josh found uncomfortable: when Ruddy was sleeping off his worst binges, Noor Ali was expected to shave him in bed, even asleep! And Josh found it hard to stomach the whippings Ruddy found it necessary to administer from time to time. But Ruddy was an “Anglo-Indian,” born in Bombay. This was Ruddy’s country, Josh reminded himself; Josh was here to report, not to judge. And anyhow, he admitted guiltily, it was good to wake up to warm water and a mug or two of hot tea.
He dried himself off and dressed quickly. He took one last glance in the mirror, and finger-combed his mop of unruly black hair. As an afterthought he slipped his revolver into his belt. Then he made for the door.
It was the afternoon of March 24, 1885. Or so Josh still believed.
Inside the fort there was a great deal of excitement. Across the deeply shadowed square, soldiers rushed to the gate. Josh joined the cheerful crowd.
Many of the British stationed here at Jamrud were of the 72nd Highlanders, and though some were dressed informally in loose, knee-length native trousers, others wore their khaki jackets and red trews. But white faces were rare; Gurkhas and Sikhs outnumbered British by three to one. Anyhow, this afternoon Europeans and sepoys alike pushed and bustled to get out of the fort. These men, stationed in this desolate place far from their families for months on end, would give anything for a “do,” a bit of novelty to break up the monotony. But on the way to the gate Josh noticed Captain Grove, the fort’s commander, making his way across the square, with a very worried expression on his face.
As he emerged into the low afternoon sunlight outside the fort Josh was briefly dazzled. The air had a dry chill, and he found himself shivering. The sky was eggshell blue and empty of cloud, but close to the western horizon, he saw, there was a band of darkness, like a storm front. Such turbulent weather was unusual for this time of year.
This was the North–West Frontier, the place where India met Asia. For the imperial British, this great corridor, running from northeast to southwest between the mountain ranges to the north and the Indus to the south, was the natural boundary of their Indian dominion—but it was a raw and bleeding edge, and on its stability depended the security of the most precious province of the British Empire. And the fort of Jamrud was stuck smack in the middle of it.
The fort itself was a sprawling place, with a curtain of heavy stone walls and broad corner watchtowers. Outside the walls, conical tents had been set up in rows, military neat. Jamrud had originally been built by the Sikhs, who had long governed here and mounted their own wars against the Afghans; by now it was thoroughly British.
Today it wasn’t the destiny of empires that was on anybody’s mind. The soldiers streamed out over the heavily trampled patch of earth that served as the fort’s parade ground, heading for a spot perhaps a hundred yards from the gate. There, Josh could see what looked like a pawnbroker’s ball hovering in the air. It was silvered, and glinted brightly in the sunlight. A crowd of perhaps fifty troopers, orderlies and noncombatants had gathered under that mysterious sphere, a mob in various states of informal dress.
In the middle of it all, of course, was Ruddy. Even now he was taking command of the situation, stalking back and forth beneath the hovering ball, peering up at it through his gig-lamp spectacles and scratching his chin as if he were as sage as Newton. Ruddy was short, no more than five feet six, and somewhat squat, perhaps a little pudgy. He had a broad face, a defiant mustache and over bristling eyebrows a wide slab of a forehead already exposed by a receding tide of hair. Bristling—yes, thought Josh with a kind of exasperated fondness, bristling was the word for Ruddy. With his stiff, if vigorous, bearing, he looked thirty-nine, not nineteen. He had an unsightly red blemish on his cheek, his “Lahore sore,” that he thought had come from an ant bite, which would respond to no treatment.
The soldiers sometimes mocked Ruddy for his self-importance and pomposity—no fighting man had much time for noncombatants anyhow. But at the same time they were fond of him; in his dispatches to the CMG, and in his barrack-room tales, Ruddy loaned these “Tommies,” far from home, a rough eloquence they lacked themselves.
Josh pushed his way through the crowd to Ruddy. “I can’t see what’s so strange about this floating fellow—a conjuring trick?”
Ruddy grunted. “More likely some trickery by the Tsar. A new type of heliograph, perhaps.”
They were joined by Cecil de Morgan, the factor. “If it’s jadoo, I’d like to know the secret of the magic. Here—you.” He approached one of the sepoys. “Your cricket bat—may I borrow it?…” He got hold of the bat and waved it through the air. He passed it under and around the floating ball. “You see? There’s really no possibility of anything holding it up, no invisible wire or glass rod, however contorted.”
The sepoys were less amused. “Asli nahin! Fareib!”
Ruddy muttered, “Some are saying this is an Eye, an Evil Eye. Perhaps we need a nuzzoo-watto to avert its baleful gaze.”
Josh placed a hand on his shoulder. “My friend, I think you’ve imbibed more of India than you care to admit. It’s probably a balloon, filled with hot air. Nothing more exciting than that.”
But Ruddy was distracted by a worried-looking junior officer who came shoving through the crowd, evidently searching for somebody. Ruddy hurried over to speak with him.
“A balloon, you say?” de Morgan said to Josh. “Then how does it hold so still in the breeze? And—watch this!” He swung the cricket bat over his head like an axe, and slammed it against the floating sphere. There was a resounding smash, and to Josh’s astonishment the bat just bounced off the sphere, which remained as immovable as if it was set in rock. De Morgan held up the bat, and Josh saw it had splintered. “Hurt my blooming fingers! Now tell me, sir, have you ever seen such a thing?”
“Not I,” Josh admitted. “But if there’s a way to make a profit out of it, Morgan, I’m sure you’re the man.”
“De Morgan, Joshua.” De Morgan was a factor, who made a handsome living from supplying Jamrud and other forts of the Frontier. Aged about thirty, he was a tall, oleaginous sort of man. Even here, miles from the nearest town, he wore a new khaki suit dyed a delicate olive green, a sky-blue tie, and a pith helmet as white as snow. He was a type, Josh was learning, who was attracted to the fringe of civilization, where there were fat profits to be made and a certain slackness to the enforcement of the law. The officers disapproved of him and his like, but de Morgan kept himself popular enough with his supplies of beer and tobacco for the men, even prostitutes when possible, and occasional bags of hashish for the officers—and for Ruddy too.
Despite de Morgan’s stunt, the show seemed to be over. As the sphere didn’t move or spin, or open up, or fire bullets, the audience appeared to be getting bored. Besides, some of them were shivering in this unseasonably cold afternoon, as that wind from the north continued to blow. One or two drifted back to the fort, and the party began to break up.
But now there was shouting from the edge of the group: something else unusual had turned up. De Morgan, his nostrils flaring, once more on the scent of opportunity, ran off that way.
Ruddy plucked at Josh’s shoulder. “Enough of these magic tricks,” he said. “We should get back. We’re soon going to have a lot of work, I fear!”
“What do you mean?”
“I just had a word with Brown, who spoke to Townshend, who overheard something Harley was saying…” Captain Harley was the fort’s Political Officer, reporting to the Political Agency of the Khyber, the arm of the province’s administration intended to deal diplomatically with the chiefs and khans of the Pashtun and Afghan tribes. Not for the first time Josh envied Ruddy his links among Jamrud’s junior officers. “Our communications have gone down,” said Ruddy breathlessly.
Josh frowned. “What do you mean—has the telegraph wire been cut again?” When the link to Peshawar was broken it was tricky to file copy; Josh’s editor in faraway Boston was unsympathetic to the delays caused by horseback delivery to the town.
But Ruddy said, “Not just that. The heliographs too. We haven’t seen so much as a flicker of light from the stations to the north and west since dawn. According to Brown, Captain Grove is sending out patrols. Whatever has happened must be widespread and coordinated.”
The heliographs were simple portable signaling devices, just mirrors on foldaway tripods. A series of heliograph communication posts had been set up all around the hills between Jamrud and the Khyber, as well as back toward Peshawar. So that was why Captain Grove had been looking so concerned, back in the fort.
Ruddy said, “Out there in the field, perhaps a hundred British throats have been slit in the night by Pashtun savages—or the Amir’s assassins—or, worse yet, by the Russian puppet masters themselves!” But even as he described this gruesome possibility, Ruddy’s eyes, behind their thick panes of glass, were alive.
“You relish the coming of war as only a noncombatant would,” Josh said.
Ruddy said defensively, “If the time came I would stand my corner. But in the meantime words are my bullets—as they are for you, Joshua, so don’t you lecture me.” His vital good humor broke through again. “It’s exciting, eh? You can’t deny that. At least something is happening! Come on, let’s get to work!” And he turned and ran back toward the fort.
Josh made to follow. He thought he heard a flapping sound, like the wings of some great bird. He looked back. But then the wind shifted a little and the strange sound dissipated.
Some of the troopers were still playing with the Eye. One man clambered on the shoulders of another, grabbed onto the Eye with both hands, and hung there, all his weight suspended by the Eye. Laughing, the trooper let himself drop to the ground.
Back in their shared room, Ruddy made immediately for his desk, dragged a pile of paper toward him, took the top off a bottle of ink and began to write.
Josh watched him. “What are you going to say?”
“I’ll know in a moment.” He wrote even as he spoke. He was an untidy worker, a Turkish cigarette lodged in his mouth as was his habit, and droplets of ink sprayed around him; Josh had learned where to store his own stuff out of his way. But he couldn’t help but admire Ruddy’s fluency.
Listlessly Josh lay on his bed, his hands locked behind his neck. Unlike Ruddy, he had to get his thoughts in order before he could write a word.
The Frontier was strategically vital for the British, as it had been for previous conquerors. To the north and west of this place lay Afghanistan, centered on the Hindu Kush. Through the passes of the Kush had once marched the armies of Alexander and the hordes of Genghis Khan and Tamburlaine, all drawn by the mystery and wealth of India to the south. Jamrud itself occupied a key position, lying on the line of the Khyber Pass, between Kabul and Peshawar.
But the province itself was more than a mere corridor for foreign soldiery. It had its own people, who regarded this land as their own: the Pashtuns, a warrior race, fierce, proud and cunning. The Pashtuns—whom Ruddy called Pathans—were devout Muslims, and bound by their own code of honor, called the pakhtunwali. The Pashtuns were splintered into tribes and clans, but that very splintering gave them a robust kind of fluidity. No matter how heavy a defeat was inflicted on one tribe or another, still more would melt out of the mountains with their old-fashioned long-barreled rifles, their jezails. Josh had met a few Pashtuns, prisoners taken by the British. Josh had thought them the most alien people he had ever encountered. Among the British soldiers there was a certain wary respect for them, though. Some of the Highlanders even said the pakhtunwali wasn’t so different from their own clannish code of honor.
Over the centuries many invading armies had come to grief on the Frontier, which one imperial administrator had called that “prickly and untrimmed hedge.” Even now, the authority of the mighty British Empire extended not much further than the roads; elsewhere the law derived only from the tribe and the gun.
And today the Frontier was again a cockpit of international intrigue. Once more an envious empire had its hungry eyes on India: this time the Tsar’s Russia. Britain’s interests were very clear. On no account must Russia, or a Russian-backed Persia, be allowed to establish itself in Afghanistan. To this end, for decades the British had been trying to ensure that Afghanistan was ruled by an Amir well disposed to British interests—or, failing that, it had been prepared to wage war on Afghanistan itself. The slow-burning confrontation seemed to be coming to a boil, at last. This very month the Russians had been steadily inching forward through Turkistan, and were now approaching Pandjeh, the last oasis before the Afghan frontier, an obscure caravansery that was suddenly the subject of the world’s attention.
Josh found this international chess game rather dismaying. Because of simple geographic logic this was a place where great empires brushed against each other, and, for all the Pashtuns’ defiance, that terrible friction crushed the people unlucky enough to be born here. He sometimes wondered if it would be this way in the future, if this blighted place was destined forever to be an arena of war—and what unimaginable treasures men might fight over here.
“Or perhaps one day,” he had said once to Ruddy, “men will put aside war as a growing child sets aside the toys of his nursery.”
But Ruddy snorted through his mustache. “Pah! And do what—play cricket all day? Josh, men will always go to war, because men will always be men, and war will always be fun.” Josh was naive, a blinkered American far from home, who needed to have “the youth burned out of him,” said nineteen-year-old Ruddy.
After less than half an hour Ruddy had finished his vignette. He sat back, gazing out of the window at the reddening light, near-sighted eyes locked on vistas Josh couldn’t share.
“Ruddy—if it is serious trouble—do you think we’ll be sent back to Peshawar?”
Ruddy snorted. “I should hope not! This is what we’re here for.” He read from his manuscript. “‘Think of it! Far away, beyond the Hindu Kush, they are on the move—in their green coats or gray, marching beneath the double eagle of the Tsar. Soon they will come striding down the Khyber Pass. But to the south more columns will mass, men from Dublin and Delhi, Calcutta and Colchester, drawn together in common discipline and purpose, ready to give their lives for the Widow of Windsor…’ The batsmen are on the pavilion steps, the umpires are ready, the bails are set on the stumps. And here we are right on the boundary rope! What do you think of that—eh, Josh?…”
“You really can be annoying, Ruddy.”
But before Ruddy could respond, Cecil de Morgan burst in. The factor was red-faced, panting and his clothes were dusty. “You must come, you chaps—oh, come and see what they’ve found!”
With a sigh Josh clambered off his bed. Would there be no end to the strangeness of this day?
It was a chimpanzee: that was Josh’s first thought. A chimpanzee, caught in a bit of camouflage netting, lying passively on the floor. A smaller bundle nearby contained another animal, perhaps an infant. The captive animals had been brought back to the camp on poles stuck through the netting. A couple of sepoys were unwrapping the larger bundle.
De Morgan was here, hovering, as if staking a claim. “They caught it to the north—a couple of privates on patrol—only a mile or so away.”
“It’s just a chimp,” Josh said.
Ruddy was pulling at his moustache. “But I never heard of a chimp in this part of the world. Do they have a zoo in Kabul?”
“This is from no zoo,” de Morgan panted. “And it’s no chimpanzee. Careful, lads…”
The sepoys got the net off the animal. Its fur was soaked with its own blood. It was curled into a ball, its legs drawn up to its chest, and its long arms wrapped over its head. The men held sticks that they wielded like clubs, and Josh saw weals on the animal’s back.
The animal seemed to realize that the netting had been taken away. It lowered its hands, and with a sudden, fluid movement it rolled and came up to a squatting position, its knuckles resting lightly on the ground. The men backed off warily, and the animal peered at them.
“It’s a female, by God,” Ruddy breathed.
De Morgan pointed to a sepoy. “Make it stand up.”
Reluctantly the sepoy, a burly man, came forward. He reached out with his stick and prodded at the creature’s rump. She growled and snapped her large teeth. But the sepoy kept at it. At last, with grace—and a certain dignity, Josh thought—the creature unfolded her legs, and stood upright.
Josh heard Ruddy gasp.
She had the body of a chimp, there was no doubt about that, with slack dugs and swollen pudenda and pink buttocks; her limbs had an ape’s proportions too. But she stood straight on long legs, which articulated from her pelvis, Josh saw clearly, like any human’s.
“My God,” Ruddy said. “She is like a caricature of a woman—a monstrosity!”
“Not a monstrosity,” Josh said. “Half human, half ape; I have read that the new biologists talk of such things, of the creatures that lie between us and the animals.”
“You see?” De Morgan was glancing from one to another of them with greed and calculation. “Have you ever, ever seen anything like this?” He walked around the creature.
The burly sepoy said, his accent thick, “Have a care, sahib. She’s only four feet high but she can scratch and kick, I can tell you.”
“Not an ape, but a man-ape… We have to get her back to Peshawar, then to Bombay, and to England. Think what a sensation she will be in the zoos! Or perhaps even the theaters… Nothing like this—even in Africa! Quite the sensation.”
The smaller animal, still in its netting, seemed to wake. It rolled and mumbled, its voice feeble. Immediately the female reacted, as if she had not realized the little one was here. She leapt toward the infant, reaching.
The sepoys clubbed her at once. She whirled and kicked, but she was battered to the ground.
Ruddy waded into the melee, eyebrows bristling.
“For God’s sake, don’t strike her like that! Can’t you see? She’s a mother. And look in her eyes—look! Won’t that expression haunt you forever?…”
But still the man-ape struggled, still the sepoys threw their clubs at her, still de Morgan yelled, fearful of his treasure escaping—or, worse, being killed.
Josh was the first to hear the clattering noise. He turned to the east, to see clouds of dust thrown into the air. “There it is again-I heard it before…”
Ruddy, distracted by the violence, muttered, “What the devil now?”


 
4: RPG
Casey called, “We’re nearly on station. Going to low cap.”
The chopper dropped like a high-speed elevator. Despite all her training, Bisesa’s stomach clenched.
They were passing close to a village now. Trees, rusty tin roofs, cars, heaps of tires fled through her field of view. The chopper tilted and began circling counterclockwise. “Low cap” meant a sweeping surveillance circle. But given the way Bisesa was crammed onto her little bench, she could now see nothing but sky. More irony, she thought. She sighed, and checked over the small control panel fixed to the wall beside her. Sensors, from cameras to Geigers, heat sensors, radars and even chemical-sensitive “noses,” were trained on the ground from a pod suspended under the chopper’s body.
The Bird was embedded in the world-spanning communications infrastructure of a modern army. Somewhere above Bisesa’s head was a big C2 chopper—C2 for command-and-control—but that was only the tip of a huge inverted pyramid of technology, including high-flying surveillance drones, reconnaissance and patrol planes, even photographic and radar satellites, all their electronic senses focused on this region. The data streams Bisesa gathered were analyzed in real time by smart systems onboard the Bird and on the higher-level vehicles, and in operations control back at the base. Any anomalies would quickly be flagged back to Bisesa for her confirmation by the link she maintained with her control, separate from the pilots’ link to the air commander via the command net.
It was all very sophisticated, but, like the piloting of the chopper itself, the data-gathering side of the mission was mostly automated. With low cap locked in, the mission quickly settled down to routine, and the pilots’ bored banter resumed.
Bisesa knew how they felt. She had been trained as a CCT, a Combat Control Technician, a specialist on coordinating ground-to-air communications during a conflict. Her basic mission was to be dropped into dangerous places and to direct pinpoint air and missile strikes from the ground. She had never yet needed to use that training in anger. Her skills made her ideal for this kind of observational role, but she couldn’t forget that it wasn’t what she was trained for.
She had only been attached to this forward UN observation and peacekeeping post for a week, but it seemed a lot longer. The troops were lodged in barracks that had been converted from aircraft hangars. High, bare, always stinking of jet fuel and oil, too hot during the day and too cold during the night, there was something crushing about those soulless boxes of corrugated metal and plastic. No wonder its occupants mockingly called it Clavius, after the big multinational outpost on the Moon.
The troops had a regime of daily PT, and had to pull guard duty, equipment maintenance, and other mundane details. But that was not enough to fill their time, or satisfy their needs. In their echoing hangars they would play volleyball or table tennis, and there were schools running apparently endless games of poker and rummy. And, though the ratio of women to men was about fifty-fifty, the place was a raging sexual hotbed. Some of the men seemed to be running a competition to achieve a climax in the most unusual or difficult situation possible—such as “knocking one out” when hanging from a parachute harness.
In such an atmosphere, no wonder that men like Casey Othic went slightly crazy, she thought.
Bisesa herself kept out of the fray. She could cope with the likes of Casey easily enough—even now, the British army was hardly a haven of sexual equality and decorum. She had even deflected the polite interest of Abdikadir. After all, she had her daughter: Myra, eight years old, a quiet, serious, very loving little girl, thousands of klicks away under the care of a nanny in Bisesa’s London flat. Bisesa wasn’t interested in games or complicated sexual politics to keep herself sane; she had Myra to do that for her.
Anyhow the importance of the mission here kept her motivated.
In the year 2037, the border region between Pakistan and Afghanistan was a center of tension, as it had been for centuries. For one thing the place was a focus of the continuing worldwide standoff between Christianity and Islam. To the relief of everybody but the hotheads and agitators on both sides, the final “war of civilizations” had never quite come to pass. But still, in a place like this, where troops from mostly Christian nations policed a mostly Muslim area, there was always somebody ready to call a crusade, or a jihad.
There were lethal local tensions too. The standoff between India and Pakistan had not been eased by the war of 2020 that had resulted in the nuclear destruction of the city of Lahore, even though the parties involved, and their international backers, had pulled back from the brink of more widespread devastation. And added to that complicated mix, of course, were the passions, aspirations and plight of the local people: the proud Pashtuns who, although they had been drawn into the civilized discourse of the world, still clung to their traditions, and would still defend their homeland to the last drop of blood.
In addition to such ancient disputes, now there was oil, which kept the rest of the world drawn into this combustible place. Although the long-term possibilities offered by cold fusion, the most promising of the new technologies, were startling, its industrial-scale practicality was still unproven—and the world’s store of rich hydrocarbons continued to be burned as fast as they could be dug out of the ground. So, where once the British Empire and Tsarist Russia had faced each other here over the wealth of India, now the United States, China, the African Alliance, and the Eurasian Union, all crucially dependent on the oil reserves of Central Asia, were locked in a tense, mutually dependent standoff.
The UN’s mission here was to keep the peace by surveillance and policing. The area was said to be the most heavily scrutinized of any territory on Earth. The peacekeeping mission was an imperfect, heavy-handed regime that, Bisesa sometimes thought, created as much tension and resentment as it resolved. But it worked after a fashion, and had done so for decades. Perhaps it was the best mere human beings, and the complicated, flawed but enduring political lash-up of the UN, could do.
Everybody at Clavius knew the importance of the job. But there were few things more boring for a young soldier than peacekeeping.
Suddenly the ride got a lot more bumpy. Bisesa felt her pulse rate rise; maybe this mission wasn’t quite so routine after all.
As the chopper continued to circle, despite the turbulence, Casey and Abdikadir were both working, both talking at once. Abdikadir was trying to raise the base. “Alpha Four Three, this is Primo Five One, over. Alpha Four Three…” Casey was swearing, something to do with losing the positioning satellite contact, and Bisesa surmised he was flying the chopper by hand through the unexpected turbulence.
“Ouch,” said her phone plaintively.
She raised it to her face. “What’s wrong with you?”
“I lost signal.” Its screen showed various diagnostics. “It never happened to me before,” it said. “It feels—odd.”
Abdikadir glanced back at her. “Our comms is on the fritz too. We have lost the command net.”
Belatedly Bisesa checked her own gear. She had lost contact with her own command center, both uplink and downlink. “Looks like we lost the intel net too.”
“So,” Abdikadir said. “Military and civilian networks, both out.”
“What do you think—electric storm?”
Casey growled, “Not according to what those assholes in meteorology predicted. Anyhow, I’ve flown in storms, and none of them had an effect like this.”
“Then what could it be?”
For a couple of seconds they were all silent. This was, after all, an area where a nuclear weapon had been used in anger only a couple of hundred kilometers away, and the center of a city had been turned to a plain of melted glass. Communications knocked out, winds out of nowhere; it was hard not to assume the worst.
“At the very least,” Abdikadir said, “we have to assume this is jamming.”
“Ow,” said the phone insistently.
She cradled the phone, concerned. She had had it since she was a child: it was a standard UN issue, supplied free to every twelve-year-old on the planet, in that creaky old organization’s most significant effort to date to unite the world with communications. Most people dumped these uncool government-issue gadgets, but Bisesa had understood the motive behind the gift, and had always kept hers. She couldn’t help but think of it as a friend. “Take it easy,” Bisesa told it now. “My mother told me that when she was young phones lost their signal all the time.”
“It’s okay for you to talk,” the phone said. “I’ve been lobotomized.”
Abdikadir grimaced. “How do you put up with that? I always turn off the sentience circuits. So irritating.”
Bisesa shrugged. “I know. But that way you lose half the diagnostic functionality.”
“And you lose a friend for life,” the phone pointed out.
Abdikadir snorted. “Just don’t start feeling sorry for it. Phones are like Catholic mothers—connoisseurs of guilt.”
The chopper was buffeted again. The Bird tipped and flew level, over bare ground; they sailed away from the village. “I’m out of low cap,” Casey called. “Too damn difficult to hold.”
Abdikadir enjoyed a grin of triumph. “Nice to know we’re exploring the outer limits of your competence, Case.”
“Shove it up your ass,” Casey growled. “This wind’s coming from every which way. And look at the fluctuations in our groundspeed—hey. What’s that?” He pointed out of the bubble window at the ground.
Bisesa leaned forward and peered. Loose vegetation was being scattered by the rotors’ downdraft, revealing something on the ground. She made out a human figure in a hole, holding something—a long black tube—a weapon.
They all shouted at once.
And the sun shifted, like a dipping searchlight, distracting her.
The chopper had stopped its orbiting and was heading directly toward him, its bubble face dipped slightly, its tail raised. Moallim grinned and tightened his grasp on the RPG. But his heart was thumping, he found, his fingers slippery with sweat, and the dust was getting into his eyes, making him blink. This would be the first important act of his life. If he brought down the chopper he would be an immediate hero, and everybody would applaud him, the fighting men, his mother. And there was a certain girl… He must not think of that now, for he still had to do the deed .
But now he could see people, inside the ugly bubble cockpit of the helicopter. The reality of it suddenly shocked him. Was he really about to snuff out human lives, like squashing bugs?
The chopper surged over his position, and its downdraft, a mighty punch of air, scattered his flimsy cover. All choices had vanished, save one; he must not hesitate, lest he be killed before he carried out his duty.
Laughing, he launched the grenade.
Abdikadir shouted, “RPG! RPG!” Casey hauled on the stick. Bisesa saw a flash, and a smoke trail stitching through the air toward them.
There was a jolting impact, as if the chopper had run over an invisible speed bump in the sky. Suddenly the cabin noise rose to a roar, and from some split in the hull the wind poured in.
“Shit,” Casey shouted. “That took a piece out of the tail rotor.”
When Bisesa looked back that way she could see a tangle of metal, and a fine mist where oil was being lost through a ruptured pipe. The rotor itself was still working, and the chopper flew on. But everything had changed in that instant; battered by the wind and the noise she felt exposed, horribly vulnerable.
Casey said, “Everything nominal, except oil pressure. And we lost part of our gearbox back there.”
“We can run without oil for a while,” Abdikadir said.
“That’s what the manual says. But we’re going to have to turn this bird if we want to get home again.” Casey worked his stick experimentally, as if testing the tolerance of the wounded aircraft; the Bird shuddered and bucked.
“Tell me what’s going on,” Bisesa muttered.
“It was an RPG,” Abdikadir said. “Come on, Bisesa, you’ve attended the briefings. Every day is kill-the-Americans day here.”
“I don’t mean the RPG. I mean that.” She pointed out of the window, west the way they were headed, at a reddening, setting sun.
“It’s just the sun,” Casey said, evidently finding it hard to focus on something outside the cockpit. Then: “Oh.”
When they had taken off, surely no more than thirty minutes ago, the sun was high. And now—
“Tell me I’ve been asleep for six hours,” Casey said. “Tell me I’m dreaming.”
Bisesa’s phone said, “I’m still out of touch. And I’m scared.”
Bisesa laughed humorlessly. “You’re tougher than I am, you little bastard.” She pulled down the zipper on the front of her flight suit and tucked the phone into a deep pocket.
“Here goes nothing,” Casey said. He started the turn.
The engine screamed.
The tube’s sudden heat burned his flesh, and hot smoke billowed around his head, making him choke. But he heard the fizz of the grenade as it looped away through the air. When the grenade exploded, shrapnel and bits of metal sang through the air, and he cowered, hiding his face.
When he looked up he saw that the chopper flew on away from the village, but it was trailing thick black smoke from its tail section.
Moallim stood up and roared, wiping dirt from his face, punching the air with his fist. He turned and looked back toward the east, to the village, for surely the people would have seen his grenade launch, seen the damage to the chopper. Surely they would be running to greet him.
But nobody was coming, not even his mother. He couldn’t even see the village, though he had been not a hundred meters from its western boundary, and he had clearly been able to see its crude rooftops and slanting walls, the children and goats wandering among the houses. Now it was gone, and the rocky plain ran to the horizon, as if the village had been scraped clean off the earth. Moallim was alone, alone with his scratched foxhole, his smoking RPG, and the great smoke column slowly dispersing above his head.
Alone on this huge plain.
Somewhere an animal roared. It was a low growl, like some immense piece of machinery. Whimpering, shocked, Moallim clambered back into his hole in the ground.
The turn was too much for the damaged rotor. The airframe vibrated around Bisesa, and there was a high-pitched whine as the dry gear shafts started to seize up.
It couldn’t have been more than a minute since the RPG had hit, she thought.
“You’ll have to put her down,” Abdikadir said urgently.
“Sure,” said Casey. “Like where? Abdi, out here even the sweet little old ladies carry big knives to cut off your balls.”
Bisesa pointed over their shoulders. “What’s that?” There was a structure of stone and beaten earth, no more than a couple of kilometers ahead. It was hard to make out in the glare of that anomalous sun. “It looks like a fortress.”
“Not one of ours,” Abdikadir said.
Now the chopper was passing over people—scattered, running people, some in bright red coats. Bisesa was close enough to see their mouths were round with shock.
“You’re the intel expert,” Casey snapped at Bisesa. “Who the hell?”
“I truly have no idea,” Bisesa murmured.
There was a stunningly loud bang. The Bird pitched forward and began to spin. The tail rotor assembly had disintegrated. With the rotor’s weight vanished from its rear, the airframe tipped forward, and with the tail rotor gone there was nothing to stop the aircraft spinning around its main rotor spindle. Though Casey jammed his pedals to the floor, the spinning continued—and accelerated—and kept on, until Bisesa was braced against the wall of the cockpit, and yellow earth and blue-white sky whirled past the bubble windows, blurring.
Something came rising up over a low hillock. Josh saw whirling metal, blades like swords wielded by an invisible dervish. Beneath it was a bubble of glass, and rails of some kind below that. It was a machine, a whirling, clattering, dust-raising machine, of a kind he had never seen before. And it continued to rise, lifting into the air until its lower rails were far above the ground, ten or twenty feet. Its tail trailed black smoke .
“My giddy aunt,” breathed Ruddy. “I was right—the Russians—the blessed Russians!…”
The flying machine suddenly plummeted toward the ground.
“Let’s go,” called Josh, already running.
Casey and Abdikadir worked the main engine’s power levers, struggling to raise their arms against the spin’s centrifugal force. They got the engine shut down and the chopper’s spin abruptly slowed. But without power the chopper fell freely.
The ground exploded at Bisesa, bits of rock and scrubby vegetation expanding in unwelcome detail, casting long shadows in the light of that too-low sun. She wondered which bit of unprepossessing dirt was to be her grave. But the pilots did something right. In the last instant the bubble tipped up, and came almost level. Bisesa knew how important that was; it meant they might walk away from this.
The last thing she saw was a man running toward the stricken Bird, aiming some kind of rifle.
The chopper slammed into the ground.


 
5: SOYUZ
For Kolya the Discontinuity was subtle. It began with a lost signal, uncertain sightings, a silent stranding.
The time for the Soyuz ferry ship to detach from the Space Station had arrived. The last handshakes were exchanged, the heavy double hatches were closed, and though Soyuz remained physically attached to the Station, Kolya had already left the orbiting shack where he had spent another three months of his life. Now there was only the short journey home, a mere four hundred kilometers down through the air to the surface of the Earth, where he would be reunited with his young family.
Kolya’s full name was Anatole Konstantinovich Krivalapov. He was forty-one years old, and this tour of duty on the International Space Station had been his fourth.
Kolya, Musa and Sable, the crew of the ferry, clambered down through the living compartment of the Soyuz, making for the descent module. They were clumsy in their thick orange spacesuits, their pockets crammed with the souvenirs they intended to keep from the ground crews. The living compartment was to be jettisoned during reentry and would burn up in Earth’s atmosphere, and so was full of junk to be removed from the ISS. This included such items as medical waste and worn-out underwear. Sable Jones, the one American in the crew of three, led the way, and complained loudly in her coarse southern-USA English. “Jeez, what’s in here, Cossack jockstraps?”
Musa, the Soyuz commander, gave Kolya a silent look.
The descent compartment was a cramped little hut, filled by their three couches. Sable had been trained up on the ship’s systems, but she was the nearest thing to a passenger on this hop back to Earth. So she was first into the cabin, where she scrambled into the right-hand couch. Kolya followed, clambering down into the left-hand couch. During this descent he would serve as the spacecraft’s engineer, hence his allocation of seat. The compartment was so small that even as he headed for the furthest point of the cabin he brushed past Sable’s legs, and she glared at him.
And now Musa came plummeting down, a bright orange missile, helmet in hand. He was a bulky man anyhow, made more so by the layers of his suit. The couches were so crammed together that when the three of them were at rest their lower legs would be pressed against one another’s, and as Musa awkwardly tried to strap himself in, he shoved Kolya and Sable this way and that.
Sable’s reactions were predictable. “Where did they make this thing, a tractor factory?…”
It was a moment Musa had been waiting for. “Sable, I have listened to your mouth flapping for the last three months, and as you were commander there I could do nothing about it. But on this Soyuz, I, Musa Khiromanovich Ivanov, am commander. And until the hatch breaks open and we are hauled out by the ground crew, you, madam, will—what is the English phrase? Shut the fuck up.”
Sable’s face was like stone. Musa was a tough veteran of fifty who had served as Station commander himself, and had even been to the Moon, though not to command the multinational base there. They all knew that his admonishment of Sable would have been listened to by their comrades on the Station and, crucially, by the ground controllers.
Sable said through gritted teeth, “You’ll pay for that, Musa.”
Musa just grinned and turned away.
The descent compartment was cluttered. It contained the spacecraft’s main controls, as well as all the equipment that would be needed during the return to Earth: parachutes, flotation bags, survival gear, emergency rations. Its walls were lined with elasticized tags and Velcro patches, and were covered by material to be returned from the Station, including blood and stool samples from the biomed program, and cuttings Kolya himself had made from the pea plants and fruit trees he had been attempting to grow. All this stuff crowded in from the hull, reducing the space available for human beings even further.
But amid the clutter there was a window, to Kolya’s left-hand side. Through it he glimpsed the blackness of space, a slice of sky-bright Earth, and the struts and micrometeorite-dinged walls of the Station itself, shining brightly in the raw sunlight. The Soyuz, still docked to the Station, was carried by the bigger craft’s ponderous rotation, and shadows slid across Kolya’s view.
Musa worked them through the preseparation checklist, talking to the ground and to the crew in the Station. Kolya had little to do: his most important item was a pressure test of his spacesuit. This was a Russian ship, and unlike the pilot-oriented American engineering tradition, most of the systems were automated. Sable continued to grumble as she reached for various controls, which were situated around the capsule at all positions and angles. Some of them were so awkward to reach, veteran cosmonauts learned, it was better to poke at them with a wooden stick. But Kolya took a perverse pride in the ship’s low-tech, utilitarian design.
The Soyuz was like a green pepperpot, with lacy solar-cell wings stuck on the side of its cylindrical body. Seen from the windows of the Space Station the Soyuz, bathed in the brilliant sunlight of space, had looked like an ungainly insect: compared to the new American spaceplanes it was a clumsy old bird indeed. But the Soyuz was a venerable craft. It had been born in the Cold War age of Apollo, and had actually been intended to make journeys to the Moon. Remarkably, Soyuz craft had been flying twice as long as Kolya himself had been alive. Now, of course, in 2037, people had returned to the Moon—Russians among them this time! But there was no room on such exotic journeys for the Soyuz; for these faithful workhorses there was only the plod to and from the battered ISS, whose few scientific purposes had long been superseded by the lunar projects, and whose glamor had been stolen by the Mars missions-and yet which remained in orbit, kept aloft by political inertia and pride.
The moment came for the Soyuz at last to undock from the Station. Kolya heard a few subtle bumps and bangs, and the faintest of nudges, and a small sadness burst in his heart. But as an independent spacecraft the Soyuz‘s call sign that day was Stereo, and Kolya was comforted by Musa’s patient calls to the ground: “Stereo One, this is Stereo One…”
There were still three hours to go before the descent was scheduled to begin, and the crew were now set to inspect the exterior of the Station. Musa activated a program in the ship’s computer, and the Soyuz, firing its thrusters, began a series of straight-line jaunts around the Station. Each thruster burst sounded as if somebody had slammed a sledgehammer against the hull, and Kolya could see exhaust products jetting away from the little nozzles, fountains of crystals flying off in geometrically perfect straight lines. Earth and Station wheeled around him in a slow ballet. But Kolya had little time to admire the view; he and Sable, sitting by the windows, photographed the station manually, as a backup to the automated pods mounted on the Soyuz’s exterior. It was an awkward job as each of them wore heavy spacesuit gloves.
Each thruster maneuver took the Soyuz a little further from the Station. At last the line-of-sight radio contact began to break down, and as a farewell the Station crew played them some music. As the Strauss waltz swirled tinnily under the hiss and pop of static, Kolya indulged in a little more nostalgic sadness. Kolya had grown to love the Station. He had learned to sense the great ark’s subtle rotations, and the vibrations when its big solar arrays realigned, and the rattles and bangs of the complicated ventilation system. After so long aboard, he had more deeply embedded feelings about the Station than any home he’d lived in. After all, what other home actually keeps you alive, minute by minute?
The music cut off.
Musa was frowning. “Stereo one, I am Stereo one. Ground, I am Stereo one. Come in, I am Stereo one…”
Sable said, “Hey, Kol. Can you see Station? It should have come back into view on my side by now.”
“No,” said Kolya, looking through his window. There was no sign of the Station.
“Maybe it went into shadow,” Sable said.
“I don’t think so.” The Soyuz had actually been leading the Station into Earth’s shadow. “And anyhow, we would see its lights.” He felt oddly uneasy.
Musa snapped, “Will you two be quiet? We lost the uplink from the ground.” He pressed the control pads before him. “I’ve run diagnostic checks, and have tried the backups. Stereo One, Stereo One…”
Sable closed her eyes. “Tell me you potato farmers haven’t fouled up again.”
“Shut up,” Musa said menacingly. And he continued to call, over and over, while Sable and Kolya listened in silence.
The ship’s slow rotation was now giving Kolya a direct view of Earth’s immense face. They were flying over India, he saw, and toward a sunset; the shadows from the creases of mountain ranges to the north of the subcontinent were long. But there seemed to be changes on the surface of Earth, dapples, like the play of sunlight on the floor of a turbulent lake.


 
6: ENCOUNTER
Josh and Ruddy reached the downed machine with the first group of soldiers. The privates had rifles, and they warily circled the machine, mouths open, eyes wide. None of the party had seen anything like it before.
Inside a big blown-glass cabin there were three people: two men in seats in the front, and a woman in the back. They watched, hands held high, as the armed soldiers circled them. They cautiously removed their bright blue helmets. The woman and one of the men appeared to be Indian, and the other man was white. Josh could see how the latter grimaced in pain.
Considering how hard it had landed—and that it was light enough to have flown in the air in the first place—the machine seemed remarkably intact. The big glass shell that dominated the front end was pocked here and there but was unbroken, and the blades were still attached to a rotary hub, not folded or snapped off. But the tail section, an affair of open pipe work and tubing, had been reduced to a stump. There was a hissing noise, as if some gasket had broken, and a pungent oil leaked onto the stony ground. It was evident that this mechanical bird would fly no more.
Josh hissed to Ruddy, “I don’t recognize those blue helmets. What army is this? Russian?”
“Perhaps. But see that the injured one has a Stars and Stripes stenciled on his helmet!”
Suddenly a trigger was cocked.
“Don’t shoot! Don’t shoot…” It was the woman. She leaned forward from her perch in the back of the sphere to try to shield the wounded pilot.
A soldier—Josh recognized him as Batson, a Newcastle lad, one of the more levelheaded of the privates—was pointing his rifle at the woman’s head. He called, “You speak English?”
“I am English.”
Batson’s eyebrows raised. But he said carefully, “Then tell your chum to put his hands where I can see them. Jildi!”
The woman urged, “Do it, Casey. That gun might be an antique, but it’s a loaded antique.”
The pilot, “Casey,” reluctantly complied. His left hand came up from under a panel of instruments holding some sort of gadget.
Batson advanced. “Is that a weapon? Give it to me now.”
Casey shifted in his seat, winced, and evidently decided he wasn’t going anywhere. He held out his weapon to Batson, butt first. “Have you rubes ever seen one of these? It’s what we call a skinny-popper. An MP-93, a nine-millimeter submachine gun. German make…”
“Germans,” hissed Ruddy. “I knew it.”
“Be careful, or you’ll stitch your own damn head off.” Casey’s accent was undoubtedly American, but it sounded coarse to Josh, like a New York City slum dweller’s, while the woman sounded British, but with a flat, unfamiliar intonation to her voice.
From her seat the woman bent over Casey. “I think your tibia is broken,” she said. “Crushed under the seat… I’d sue the manufacturer if I were you.”
“Up your ass, your majesty,” Casey said through gritted teeth.
The woman said now, “Can I get out of here?”
Batson nodded. He set the “submachine gun” on the ground, where it gleamed, fascinating, baffling, and stood back, beckoning her. Batson was doing a good job, Josh thought; he kept the three intruders covered with his own weapon, and continually checked the troops around him to make sure all angles were monitored.
The woman had a tough time clambering out of the couch behind the two front seats, but at last she stood on the rocky ground. The second pilot, the Indian, climbed out too. He had the complexion of a sepoy but pale blue eyes and startling blond hair. All the machine’s crew wore clothing so bulky it masked their forms, making them seem inhuman, and wiry gadgets clung to their faces. “I guess it could have been worse,” the woman said. “I wasn’t expecting to walk away from this crash.”
The other replied, “I guess Casey won’t be, for a time. But these birds are designed for worst-case hard landings. Look—the sensor pod crumpled and absorbed a lot of the shock. The pilot seats are mounted on shock absorbers too, as is your bench. I think the spin sent Casey’s seat tipping to the left, and that was what did his leg in—he was unlucky—”
Batson interrupted. “Enough of your bukkin‘. Who’s in charge?”
The woman glanced at the others and shrugged. “I’m the ranker. This is Chief Warrant Officer Abdikadir Omar; in the chopper you see Chief Warrant Officer Casey Othic. I’m Lieutenant Bisesa Dutt. British Army, on assignment to United Nations special forces operating out of—”
Ruddy laughed. “By Allah. A lieutenant in the British Army! And she’s a babu!”
Bisesa Dutt turned and glared at him. To his credit, Josh thought, Ruddy blushed under his Lahore sore. Josh knew that babu was a contemptuous Anglo-Indian term for those educated Indians who aspired to senior positions in the dominion’s administration.
Bisesa said, “We need to get Casey out of there. Do you have doctors?” She was putting on a show of strength, Josh thought, admirable given she had just come through an extraordinary crash and was being held at gunpoint. But he sensed a deeper fear.
Batson turned to one of the privates. “McKnight, run and fetch Captain Grove.”
“Right-oh.” The private, short and stocky, turned and ran barefoot over the broken ground.
Ruddy nudged Josh. “Come, Joshua, we need to be involved!” He hurried forward. “Ma’am, please—let us help.”
Bisesa studied Ruddy, his broad forehead crusted with dust, his beetling eyebrows, his defiant mustache. She was taller than he and she looked down on him with contempt, Josh thought—though with an odd puzzlement, a kind of recognition. She said, “You? You’ll come to the aid of a mere babu?”
Josh stepped forward, his most charming grin fixed in place. “You mustn’t mind Ruddy, ma’am. These expatriates have their eccentricities, and the soldiers are too busy holding out their guns at you. Come, let’s get on with it.” And he strode toward the “chopper,” rolling up his sleeves.
Abdikadir beckoned to Ruddy and Josh. “Help me lift him out.” With Abdikadir supporting from the far side, Ruddy got hold of Casey’s back, while Josh, cautiously, got his arms under his legs. Another man produced a blanket from somewhere and laid it on the ground. Abdikadir gave them a lead: “One, two, three, up.” Casey screamed when they raised him off his seat, and again when Josh allowed his damaged leg to brush the frame of the “chopper.” But in seconds they had Casey out and set on his side on the blanket.
Breathing hard, Josh studied Abdikadir. He was a big man, made bulkier by his uniform, his blue eyes striking. “You’re Indian?”
“Afghan,” Abdikadir said evenly. He watched Josh’s startled reaction. “Actually I’m a Pashtun. I take it you don’t have too many of us in your army.”
“Not exactly,” Josh said. “But then it isn’t my army.” Abdikadir said nothing more, but Josh had the sense that he knew, or had guessed, more about this strange situation than anybody else.
Private McKnight came running back, breathless. He said to Bisesa and Abdikadir, “Captain Grove wants to see the two of you in his office.”
Batson nodded. “Move.”
“No,” Casey grunted from his blanket. “Don’t leave the ship. You know the drill, Abdi. Wipe the damn memory. We don’t know who these people are—”
“These people,” Batson said menacingly, “have big guns that are pointing at you. Choop and chel.”
Bisesa and Abdikadir seemed confused by Batson’s mixture of strong Geordie with bits of Frontier argot, but his meaning was clear enough: shut up and move. “I don’t think we have a choice right now, Casey,” Bisesa said.
“And you, chum,” Batson said to Casey, “are heading for the infirmary.” Josh saw Casey was trying to conceal his alarm at this prospect.
Bisesa turned to go with McKnight, escorted by a few more armed privates. “We’ll come find you as soon as we can, Casey.”
“Yes,” Abdikadir called. “Don’t let them saw anything off in the meantime.”
“Ha ha, you prick,” Casey growled.
Ruddy muttered, “It seems that soldiers’ humor is universal, no matter where they come from.”
Josh and Ruddy tried to tag along with Bisesa and Abdikadir, but Batson politely but firmly turned them away.


 
7: CAPTAIN GROVE
Bisesa and Abdikadir were walked to the fort they had glimpsed from the air. It turned out to be a box-shaped enclosure surrounded by stout stone walls, with round watchtowers in each corner. It was a substantial base, and evidently well maintained.
“But it’s not on any map I ever saw,” Bisesa said tensely. Abdikadir didn’t reply.
The walls were manned by soldiers in red coats or khaki jackets. Some even wore kilts. The soldiers all seemed short, wiry, and many had bad teeth and skin infections; they wore kit that was heavily patched and worn. Native or otherwise, the soldiers all stared with open curiosity at Bisesa and Abdikadir—and, regarding Bisesa, with undisguised sexual speculation.
“No women here,” Abdikadir murmured. “Don’t let it bother you.”
“I wasn’t.” Too much had happened to her today, she told herself, for her to allow a few leering troopers in pith helmets and kilts to worry her. But the truth was her stomach churned; it was never good for a woman to be captured.
The heavy gates were open, and carts drawn by mules passed through. What looked like a stripped-down artillery piece was carried on the back of a couple more mules. The mules were driven by Indian troopers—what Bisesa heard the white soldiers call sepoys.
Inside the fort there was an air of bustle and orderly activity. But, Bisesa thought, what was more remarkable than what was here was what was lacking, such as any kind of motor vehicle, radio antenna or satellite dish.
They were taken into the main central building, and led to a kind of anteroom. Here McKnight issued a blunt order: “Strip.” His sergeant major, he said, wasn’t about to let them into the Captain’s hallowed presence without a thorough check of what was concealed under their bulky flight suits.
Bisesa forced a grin. “I think you just want to take a peek at my butt.” She was gratified by the look of genuine shock on McKnight’s face. Then she start to peel off her layers, starting with her boots.
Under her flight suit she wore a load-bearing harness. Into its pockets she had crammed a canteen of water, maps, a set of night-vision goggles, a couple of packs of chewing gum, a small plastic first aid pack, other survival rations and gear—and her phone, which had the sense to keep itself inert. She crammed her useless wraparound microphone into an outside pocket. Off came shirt and trousers. They were both allowed to stop when they got down to their dirt-brown T-shirts and shorts.
They were unarmed, save for a bayonet knife Abdikadir carried strapped under his harness. He handed this over to McKnight with some reluctance. McKnight picked up the night goggles and peered through them, evidently baffled. Their little plastic boxes of kit were snapped open and rummaged through.
Then they were allowed to dress again, and were given back most of their gear—but not the knife, and not, Bisesa noted with amusement, her chewing gum.
After that, to Bisesa’s astonishment, Captain Grove, the commanding officer, kept them waiting.
The two of them sat side by side in his office, on a hard wooden bench. A single private stood guard at the door, rifle ready. The Captain’s room had a certain comfort, even elegance. The walls were whitewashed, the floor wooden; there was rush matting on the floor, and what looked like a Kashmiri rug hanging on one wall. This was obviously the office of a working professional. On a big wooden desk there were piles of papers and cardboard folders, and a nib pen standing in an ink pot. There were some personal touches, like a polo ball set on the desk, and a big old grandfather clock that ticked mournfully. But there was no electric light; only oil lamps supplemented the fading glow from the single small window.
Bisesa felt compelled to whisper. “It’s like a museum. Where are the softscreens, the radios, the phones? There’s nothing here but paper.”
Abdikadir said, “And yet they ran an empire, with paper.”
She stared at him. “They? Where do you think we are?”
“Jamrud,” he said without hesitation. “A fortress—nineteenth-century—built by the Sikhs, maintained by the British.”
“You’ve been here?”
“I’ve seen pictures. I’ve studied the history—it’s my region, after all. But the books show it as a ruin.”
Bisesa frowned, unable to grasp that. “Well, it isn’t a ruin now.”
“Their kit,” murmured Abdikadir. “Did you notice? Puttees and Sam Browne belts. And their weapons—those rifles were single-shot breech-loading Martini-Henrys and Sniders. Seriously out of date. That stuff hasn’t been used since the British were here in the nineteenth century, and even they moved over to Lee Metfords, Gatlings and Maxims as soon as they were available.”
“When was that?”
Abdikadir shrugged. “I’m not sure. The 1890s, I think.”
“The 1890s?”
“Have you tried your survival radio?” They both carried tracking beacons sewn into their harnesses, as well as miniaturized survival radio transceivers, thankfully undetected during McKnight’s inspection.
“No joy. The phone’s still out of touch too. No more signal than when we were in the air.” She shivered slightly. “Nobody knows where we are, or where we came down. Or even if we’re alive.” It wasn’t just the crash that spooked her, she knew. It was the feeling of being out of contact—cut off from the warmly interconnected world in which she had been immersed since the moment of her birth. For a citizen of the twenty-first century it was a unique, disorienting feeling of isolation.
Abdikadir’s hand slipped over hers, and she was grateful for the warm human connection. He said, “They’ll start search-and-retrieve operations soon. That crashed Bird is a big marker. Although it’s getting dark outside.”
Somehow she had forgotten that bit of strangeness. “It’s too early to get dark.”
“Yes. I don’t know about you but I feel a little jet-lagged…”
Captain Grove bustled in, accompanied by an orderly, and they stood up. Grove was a short, slightly overweight, stressed-looking officer of perhaps forty, in a light khaki uniform. Bisesa noted dust on his boots and puttees: he was a man who put his job before appearances, she thought. But he sported an immense walrus mustache, the largest facial growth Bisesa had seen outside a wrestling ring.
Grove stood before them, hands on hips, glaring at them. “Batson told me your names, and what you claim are your ranks.” His accent was clipped, oddly out of date, like the British officer class in a World War II movie. “And I’ve been to see that machine of yours.”
Bisesa said, “We were on a peaceful reconnaissance mission.”
Grove raised a graying eyebrow. “I’ve seen your weapons. Some ‘reconnaissance’!”
Abdikadir shrugged. “Nevertheless, we’re telling you the truth.”
Grove said, “I suggest we get down to business. Let me tell you first that your man is being taken care of as well as we can.”
“Thank you,” Bisesa said stiffly.
“Now—who are you, and what are you doing at my fort?”
Bisesa narrowed her eyes. “We don’t have to tell you anything but name, rank, serial number…” She faltered to a halt as Grove looked baffled.
Abdikadir said gently, “I’m not sure if our conventions of war apply here, Bisesa. And besides I have the feeling that this situation is so strange that it may be best for all of us if we are open with each other.” He was eyeing Grove challengingly.
Grove nodded curtly. He sat behind his desk, and absently waved them to sit on their bench. He said, “Suppose I put aside for the moment the most likely possibility, which is that you are some sort of spies for Russia or her allies, sent on some destabilization mission. Perhaps you even engineered the loss of contact we are suffering… As I say, let’s put that aside. You say you’re on temporary assignment from the British army. You’re here to keep the peace. Well, so am I, I suppose. Tell me how flapping about in that whirling contraption achieves that.” He was brisk, but visibly uncertain.
Bisesa took a deep breath. Briefly she sketched the geopolitical situation: the standoff of the great powers over the region’s oil, the complex local tensions. Grove seemed to follow this, even if most of it seemed unfamiliar, and at times he showed great surprise. “Russia an ally, you say?…
“Let me tell you how I see the situation here. We’re at a point of tension all right—but the tension is between Britain and Russia. My job is to help defend the frontier of the Empire, and then the security of the Raj. About all I recognized from your little speech was the trouble you have with the Pashtuns. No offense,” he said to Abdikadir.
Bisesa found this impossible to take in. She was reduced to repeating his words. “The Raj? The Empire?”
“It seems,” Grove said, “we are here to wage different wars, Lieutenant Dutt.”
But Abdikadir was nodding. “Captain Grove—you have had trouble with your communications in the last few hours?”
Grove paused, evidently deciding what to tell him. “Very well—yes. We lost both the telegraph link, and even the heliograph stations from about noon. Haven’t heard a peep since, and we still don’t know what’s going on. And you?”
Abdikadir sighed. “The time scale is a little different. We lost our radio communications just before the crash—a few hours ago.”
“Radio?… Never mind,” Grove said, waving a hand. “So we have similar problems, you in your flying roundabout, me in my fortress. And what do you suppose caused this?”
Bisesa said in a rush, “A hot war.” She had been brooding on this possibility since the crash; despite the terror of those moments, and the shock of what had followed, she hadn’t been able to get it out of her head. She said to Abdikadir, “An electromagnetic pulse—what else could knock out both civilian and military comms, simultaneously? The strange lights we saw in the sky-the weather, the sudden winds—”
“But we saw no contrails,” Abdikadir said calmly. “Come to think of it, I haven’t noticed a single contrail since the crash.”
“Once again,” Grove said with irritation, “I have not the first idea what you’re talking about.”
“I mean,” Bisesa said, “I fear a nuclear war has broken out. And that’s what’s stranded us all. It’s happened before in this area, after all. It’s only seventeen years since Lahore was destroyed by the Indian strike.”
Grove stared at her. “Destroyed, you say?”
She frowned. “Utterly. You must know it was.”
Grove stood, went to the door, and gave an order to the private waiting there. After a couple of minutes the bustling young civilian called “Ruddy” came to the door, slightly breathless, evidently summoned by Grove. The other civilian, the young man called Josh who had helped Abdikadir get Casey out of the downed chopper, came pushing his way into the room too.
Grove raised his eyebrows. “I should have expected you to sneak in, Mr. White. But you have your job to do, I suppose. You!” Peremptorily he pointed at Ruddy. “When were you last in Lahore?”
Ruddy thought briefly. “Three—four weeks ago, I believe.”
“Can you describe the place as you saw it then?”
Ruddy seemed puzzled by the request, but he complied: “An old walled city—two hundred thousand and odd Punjabis, and a few thousand Europeans and mixed race—lots of Mughal monuments—since the Mutiny it’s become a center of administration, as well as the platform for military expeditions to see off the Russkie threat. I don’t know what you want me to tell you, sir.”
“Just this. Has Lahore been destroyed? Was it, in fact, devastated seventeen years ago?”
Ruddy guffawed. “Scarcely. My father worked there. He built a house on the Mozang Road!”
Grove snapped at Bisesa, “Why are you lying?”
Foolishly Bisesa felt like crying. Why won’t you believe me? She turned to Abdikadir. He had fallen silent; he was gazing out of the window at the reddening sun. “Abdi? Back me up here.”
Abdikadir said to her softly, “You don’t see the pattern yet.”
“What pattern?”
He closed his eyes. “I don’t blame you. I don’t want to see it myself.” He faced the British. “You know, Captain, the strangest thing of all that happened today was the sun.” He described the sudden shift of the sun across the sky. “One minute noon, the next-late afternoon. As if the machinery of time had come off its cogs.” He glanced at the grandfather clock; its faded face showed the time was a little before seven o’clock. He asked Grove, “Is that correct?”
“Nearly, I suppose. I check it every morning.”
Abdikadir lifted his wrist and glanced at his watch. “And yet I show only fifteen twenty-seven—half past three in the afternoon. Bisesa, do you agree?”
She checked. “Yes.”
Ruddy frowned. He strode over to Abdikadir and took his wrist. “I’ve never seen a watch like this. It’s certainly not a Waterbury! It has numbers, not hands. There isn’t even a dial. And the numbers melt one into the other!”
“It’s a digital watch,” Abdikadir said mildly.
“And-what is this?” Ruddy called out the numbers. “Eight six 2037…”
“That is the date,” Abdikadir said.
Ruddy frowned, working it out. “A date in the twenty-first century?”
“Yes.”
Ruddy strode over to Grove’s desk and rummaged in a heap of papers there. “Forgive me, Captain.” Even the formidable Grove seemed out of his depth; he raised his hands helplessly. Ruddy extracted a newspaper. “A couple of days old, but it will do.” He held it up for Bisesa and Abdikadir to see; it was a thin rag called the Civil and Military Gazette and Pioneer. “Can you see the date?”
It was a date in March 1885. There was a long, frozen silence.
Grove said briskly, “Do you know, I think we could all do with a cup of tea.”
“No!” The other young man, Josh White, seemed very agitated. “I’m sorry sir, but it all makes sense now—I think it does—oh, it fits, it fits!”
“Calm yourself,” Grove said sternly. “What are you jabbering about?”
“The man-ape,” White said. “Never mind cups of tea—we must show them the man-ape!”
So, with Bisesa and Abdikadir still under armed guard, they all trooped out of the fort.
They came to a kind of encampment a hundred meters or so from the fortress wall. Here a conical tent of netting had been erected. A group of soldiers stood casually around, smoking foul-smelling cigarettes. Lean, grimy, the backs of their necks shaven, the troops gazed at Abdikadir and Bisesa with the usual mixture of curiosity and lust.
Something was moving inside the netting, Bisesa saw—something alive, an animal perhaps—but the setting sun had touched the horizon, and the light was too low, the shadows too long for her to make it out.
At White’s command, the netting was pulled back. Bisesa had been expecting to see a supporting pole. Instead, a silvery sphere, apparently floating unsupported in the air, had provided the tent’s apex. None of the locals gave the sphere a second glance. Abdikadir stepped forward, squinted at his reflection in the floating sphere, and passed his hand underneath it. There was nothing holding the sphere up. “You know,” he said, “on any other day this would seem unusual.”
Bisesa’s gaze was drawn to the floating anomaly, to her own distorted face reflected in its surface. This is the key, she thought, the notion bursting without warning into her mind.
Josh touched her arm. “Bisesa, are you all right?”
Bisesa was distracted by his accent, which sounded to her ears JFK-Bostonian, but his face seemed to show genuine concern. She laughed without humor. “In the circumstances, I think I’m doing pretty well.”
“You’re missing the show…” He meant the creatures on the ground, and she tried to focus.
At first Bisesa thought they were chimps, but of light, almost gracile build. Bonobos, perhaps. One was small, the other larger; the big one cradled the little one. At a gesture from Grove, two squaddies stepped forward and pulled the baby away, grabbed the mother’s wrists and ankles, and stretched her out on the ground. The creature kicked and spat.
The “chimp” was a biped.
“Holy shit,” Bisesa murmured. “Do you think that’s an australopithecine?”
“A Lucy, yes,” Abdikadir murmured. “But the pithecines have been extinct for—what? A million years?”
“Is it possible a band of them have somehow survived in the wild, in the mountains maybe—”
He looked at her, his eyes wells of darkness. “You don’t believe that.”
“No, I don’t.”
“You see?” White shouted excitedly. “You see the man-ape? What is this but another—time slip?”
Bisesa stepped forward, and peered into the haunting eyes of the older pithecine. She was straining to reach the child, she saw. “I wonder what she’s thinking.”
Abdikadir grunted. “‘There goes the neighborhood.’”


 
8: ON ORBIT
After hours of fruitless calling, Musa sat back in his couch.
The three cosmonauts lay side by side, like huge orange bugs in their spacesuits. For once the coziness of the Soyuz capsule, the way they were pressed against each other, was comforting rather than confining.
“I don’t understand it,” Musa said.
“You said that already,” Sable murmured.
There was a grim silence. Since the moment they had lost contact, the atmosphere between them had been explosive.
After three months of living in such close quarters, Kolya had come to understand Sable, he thought. Aged forty, Sable came from a poor New Orleans family with a complicated genetic history. Some of the Russians who had served with her admired the strength of character that had taken her so far—even now, in NASA’s Astronaut Office, to be anything other than male and WASP was a disadvantage. Other cosmonauts, less charitable, joked about how launch weight manifests had to be recalculated if Sable was onboard, on account of the immense chip she carried on her shoulder. Most agreed that if she had been Russian she would never have passed the psychological tests required for every cosmonaut to prove suitable for space duty.
During the three-month tour on Station, Kolya himself had gotten on fairly well with Sable, perhaps because they were opposite types. Kolya was a serving Air Force officer, and he had a young family in Moscow. To him, spaceflight was an adventure, but what drove him were loyalty to his family and duty to his country, and he was content to let his career develop where it would. Kolya recognized a fierce, burning ambition in Sable, which would not be satisfied, surely, until she had reached the pinnacles of her profession: command of Clavius Base, or perhaps even a seat on a Mars flight. Perhaps Sable had seen Kolya as no threat to her own glittering progress.
But he had learned to be wary of her. And now, in this awkward, frightening situation, he waited for her to explode.
Musa clapped his gloved hands together, taking command. “I think it is obvious we won’t be proceeding to reentry just yet. We should not worry. In the olden days Soviet craft would only have contact with their ground controllers for twenty minutes of every ninety-minute orbit, and so the Soyuz was designed to function independently—”
“Maybe the fault isn’t with us,” Sable said. “What if it’s on the ground?”
Musa scoffed. “What fault could possibly take out a whole chain of ground stations?”
“A war,” said Kolya.
Musa said firmly, “Such speculation is useless. In time, whatever the fault, the ground will reestablish contact, and we will return to our flight plan. All we have to do is wait. But in the meantime we have work to do.” He rummaged under his seat for a copy of the on-orbit checklist.
He was right, Kolya realized; the little ship wouldn’t run itself, and if it was to be stuck up here in orbit for one more revolution—or two, or three?—its crew would have to help it function. Was the compartment’s pressure appropriate, was the mixture of gases correct? Was the ship rotating properly as it followed the great curve of its orbit, so that its solar panels tracked the sun? All these things had to be ensured.
Soon the three of them had settled into a familiar, and somehow reassuring, routine of checks—as if, after all, they were in control of their destiny, Kolya thought.
But the fact was that everything had changed, and it couldn’t be ignored.
The Soyuz was floating into the shadow of the planet again. Kolya peered through his window, looking for the orange-yellow glow of cities, hoping for reassurance. But the land was dark.


 
9: PARADOX
Josh was intrigued by this woman from the future—if that was what she was! Bisesa’s face was handsome and well proportioned, if not beautiful, her nose strong and her jaw square; but her eyes were clear, her cut-short hair lustrous. She had a strength about her, even physically, that he had seen in no woman before: faced with this unprecedented situation, she was confident, if edgy with fatigue.
As the evening wore on, he took to following her around, puppylike.
It had been a long day—the longest of Bisesa’s life, she said, even if she had lost a few hours—and Captain Grove’s advice that the newcomers should be allowed to eat and rest seemed wise. But they insisted they had work to do before resting. Abdikadir wanted to check on Casey, the other pilot. And he wanted to return to the machine they called their “Little Bird.”
“I have to erase the memory banks of the electronic gear,” he said. “There’s sensitive data in there, especially the avionics…” Josh was entranced by this talk of intelligent machines, and he imagined the air full of invisible telegraph wires, transmitting mysterious and important messages hither and yon.
Grove was inclined to allow the request. “I can’t see how we can be harmed by allowing the destruction of what I don’t understand anyhow,” he said dryly. “And besides—you say it is your duty, Warrant Officer. I respect that. Time and space may flow like toffee, but duty endures.”
For her part Bisesa wanted to retrace the track her helicopter had taken, she said, before the crash. “We were shot down. I think that was just after we noticed the sun dancing around the sky. So—you see? If we’ve somehow come through some, some barrier in time, then whoever shot at us must be on this side too…”
Grove thought this jaunt would be better left until morning, for he could see Bisesa’s fatigue as well as Josh could. But Bisesa didn’t want to stop moving—not yet—as if to stop would be to accept the extraordinary reality of the situation. So Grove approved the mission. Josh’s respect for the man’s judgment and compassion grew; Grove understood what was going on here no better than anybody else, but he was clearly trying to deal with the simple human needs of the people who had, literally, fallen out of the sky into his domain.
A field party was drawn together: Bisesa, with Josh and Ruddy, both of whom insisted on accompanying her, and a small squad of privates under the nominal command of the Geordie private Batson, who, it seemed, might have impressed Grove enough that day to earn a promotion.
By the time they set out from the fort the dark was gathering. The soldiers carried oil lamps and burning torches. They walked directly east from the site of the chopper’s crash. Bisesa had estimated the distance at no more than a mile.
The lights of the fort receded, and the Frontier dusk opened up around them, huge and empty. But Josh could see thick black mounds of cloud on every horizon.
He hurried beside Bisesa. “If it is true—”
“What?”
“This business of slipping through time—you, and the man-ape creatures—how do you think it can have happened?”
“I’ve no idea. And I’m not sure if I’d rather be a castaway in time or a victim of a nuclear war. Anyhow,” she said briskly, “how do you know you’re not the castaway?”
Josh quailed. “I never thought of that. You know, I can scarcely believe I am even holding this conversation! If you had told me this morning that before I slept this night I would see a flying machine powerful enough to carry people inside it—and that those people would, and plausibly too, claim to be from a future a century and a half hence—I would have thought you were insane!”
“But if it’s true,” Ruddy said insistently, jogging alongside them—never very fit, he was panting a little—“if it’s true, there’s so much you know, so much you could tell us! For our future is your past.”
She shook her head. “I’ve seen too many movies. Have you never heard of the chronology protection conjecture?”
Josh was baffled, as was Ruddy.
Bisesa said, “I guess you don’t even know what a movie is, let alone know Terminator… Look—some people think that if you go back in time and change something, so that the future you came from can’t exist any more, you could cause a huge catastrophe.”
“I don’t understand,” Josh confessed.
“Suppose I told you where my great-great-great-grandmother lives, right now, in 1885. Then you go out, find her, and shoot her.”
“Why would I do that?”
“Never mind! But if you did, I would never be born—and so I could never come back to tell you about my grandmother—and you’d never shoot her. In which case—”
“It’s a paradox of logic,” Ruddy breathed. “How delightful! But if we promise not to molest your grandmother, can you tell us nothing of ourselves?”
Josh scoffed. “How would she ever have heard of us, Ruddy?”
Ruddy looked thoughtful. “I have the feeling that she has, you know—heard of me at any rate. A chap knows when he’s been recognized!”
But Bisesa would say no more.
As the last daylight seeped away, and the stars receded to infinity above them, the little party grew closer together, the soldiers’ bantering talk subdued, their lanterns held high. They were walking into strangeness, thought Josh. It wasn’t just that they couldn’t know who lay out there, or where they were going. They couldn’t even be sure when they would find themselves… He thought they all seemed relieved when they passed a low hill and the rising Moon, a quarter full, shed a cold light on the rocky plain. But the air was strange, turbulent, and the Moon’s face an odd yellow-orange.
“Here,” said Bisesa suddenly. She had stopped before a scraping in the ground. Stepping closer, Josh saw that the earth was fresh and moist, as if recently dug.
“It’s a foxhole,” Ruddy said. He hopped down into the hole, and brandished a length of pipe, like a bit of drainpipe. “And is this the fearsome weapon that shot you out of the sky?”
“That’s the RPG launcher, yes.” She peered east. “There was a village just over there. A hundred meters, no more.” The soldiers held up their lanterns. There was no village to be seen, nothing but the rocky plain that seemed to stretch to the horizon. “Perhaps there is a boundary near here,” Bisesa breathed. “A boundary in time. What a strange thought. What is happening to us?…” She lifted her face to the Moon. “Oh. Clavius is gone.”
Josh was at her side. “Clavius?”
“Clavius Base.” She pointed. “Built into a big old crater in the southern highlands.”
Josh stared. “You have cities on the Moon?”
She smiled. “I wouldn’t call it a city. But you can see its light, like a captured star, the only one in the circle of the crescent Moon. Now it’s gone. That isn’t even my Moon. There is a crew on Mars, and a second on the way—or there was. I wonder what’s become of them…”
There was a grunt of disgust. One of the soldiers had been rooting at the bottom of the foxhole, and now emerged with what looked like a piece of meat, still dripping blood. The stink was sharp.
“A human arm,” Ruddy said flatly. He turned away and vomited.
Josh said, “It looks to me like the work of a great cat… It seems that whoever attacked you did not live long to enjoy his triumph.”
“I suppose he was as lost as I am.”
“Yes. I apologize for Ruddy. He doesn’t have a very strong stomach for such sights.”
“No. And he never will.”
Josh looked at her; her eyes were full of moonlight, her expression empty. “What do you mean?”
“He was right. I do know who he is. You’re Rudyard Kipling, aren’t you? Rudyard bloody Kipling. My God, what a day.”
Ruddy didn’t respond. He was hunched over, still retching, and bile stained his chin.
At that moment the ground trembled, hard enough to raise little clouds of dust everywhere, like invisible footfalls. And rain began to fall, from thick black clouds that came racing across the Moon’s empty face.
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10: GEOMETRY
For Bisesa the first morning was the worst.
She suspected that some combination of adrenaline and shock had kept her going through the day of what they were starting to call the Discontinuity. But that night, in the room given to them by Grove, a hastily converted storeroom, she had slept badly on her thin down-stuffed mattress. By the next morning, when she had reluctantly woken up to find herself still here, she had come crashing down from her adrenaline high, and felt inconsolable. The second night, at Abdi’s insistence, desperate for sleep, she cracked her survival gear. She donned earplugs and eye shades, swallowed a Halcyon tablet—what Casey called a “Blue Bomber”—and slept for ten hours.
But as the days passed, Bisesa, Abdikadir and Casey were still stuck here in the Jamrud fort. They had no contact on any of their military wavelengths, Bisesa’s phone muttered about its continuing cauterization, no SAR teams came flapping out of the UN base in response to their patiently bleeping beacons—there was no medevac for Casey. And there was not a single contrail to be seen in the sky, not one.
She spent most of her time missing Myra, her daughter. She didn’t even want to confront those feelings, as if acknowledging them would make her separation from Myra real. She longed to have something to do—anything to stop her thinking.
Meanwhile life went on.
After the first couple of days, when it was obvious the Bird crew had no hostile intent, the British troops’ close military scrutiny of them was relaxed a little, though Bisesa suspected Captain Grove was too wary a commander not to keep a weathered eye on them. They certainly weren’t allowed anywhere near the small stash of twenty-first-century pistols, submachine guns, flares and the like that had been extracted from the Bird. But she thought it probably helped these nineteenth-century British accept them that Casey was a white American and that both Bisesa and Abdi could be regarded as belonging to “allied” races. If the Bird’s crew had been Russian, German or Chinese, say—and there were plenty of such troops in Clavius—there might have been more hostility.
But when she thought about it Bisesa was astonished even to be considering such issues, culture clashes spanning the nineteenth and twenty-first centuries. The whole business was surreal; she felt as if she was walking around in a bubble. And she was continually amazed at how easily everyone else accepted their situation, the blunt, apparently undeniable reality of the time slips, across a hundred and fifty years in her case, perhaps across a million years or more for the wretched pithecine and her infant in their net cage.
Abdikadir said, “I don’t think the British understand all this at all, and maybe we understand too well. When H. G. Wells published The Time Machine in 1895—ten years ahead in this time zone!—he had to spend twenty or thirty pages explaining what a time machine does. Not how it works, you see, but just what it is. For us there has been a process of acculturation. After a century of science fiction you and I are thoroughly accustomed to the idea of time travel, and can immediately accept its implications—strange though the experience is to actually live through.”
“But that doesn’t apply to these Victorian-age Brits. To them a Model T Ford would be a fabulous vehicle from the future.”
“Sure. I think for them, the time slips and their implications are simply beyond their imaginations… But if H. G. Wells was here—did he ever visit India?—of all thinkers, his mind might explode with the implications of what is happening…”
None of this rationalization seemed to help Bisesa. Maybe the truth was that Abdikadir and everybody else felt just as peculiar as she did, but they were just better at hiding it.
Ruddy, though, sympathized with her disorientation. He told her he was occasionally afflicted by hallucinations.
“When I was a child, stranded in an unhappy foster home in England, I once began to punch a tree. Odd behavior I grant you, but nobody understood that I was trying to see if it was my grandmother! More recently in Lahore I came down with a fever that may have been malaria, and since then, on occasion, my ‘blue devils’ have returned. So I know how it is to be plagued by the unreal.” As he spoke to her he leaned forward, intent, his eyes distorted by the thick spectacles Josh called “gig-lamps.”
“But you are real enough for me. I’ll tell you what to do about it—work!” He held up stubby fingers stained black with ink. “Sixteen hours a day I put in sometimes. Work, the best bulwark for reality…”
So it went, a therapy session on the nature of reality with nineteen-year-old Rudyard Kipling. She walked away more dazed than before it had begun.
As time passed and both parties, the Victorian-age British and Bisesa’s crew, continued to lack communications with their respective outside worlds, Grove grew very concerned.
There were very practical reasons for this; the stores here at the fort would not last long. But Grove was also disconnected from the vast apparatus of the imperial administration, which Bisesa glimpsed in the rapid talk of Ruddy and Josh. Even on the civilian side there were local Commissioners, with staffs of Deputies and Assistants, who reported to a Lieutenant Governor, who reported to a Viceroy, who reported to a Secretary of State, who reported, at last, to the Empress herself, Queen Victoria herself, in far-off London. The British were encouraged to think of themselves as locked into a unified social structure—wherever you served you were a soldier of the Queen, part of her global empire. For Grove to be isolated from this was as disturbing, Bisesa saw, as it was for her to be cut off from the global telecommunications nets of the twenty-first century.
So Grove began to send out scouting patrols, particularly using his sowars, his Indian cavalry troopers, who seemed able to cover impressive distances quickly. They reached Peshawar, where the local army cantonment and military command center should have been found—but Peshawar was gone. There was no evidence of destruction, not even of the hideous erasing of a nuclear blast that Bisesa had trained the British to recognize. There was only bare rock, a river bank, scrubby vegetation and the spoor of creatures that might have been lions: it was as if Peshawar had never existed at all. It was a similar story, the sowar scouts reported, when they went out to find Clavius, Bisesa’s UN encampment. Not a trace, not even of destruction.
So Grove determined to explore further: down the valley of the Indus, deep into India—and to the north.
Meanwhile Casey, still pretty much immobilized, likewise took on the challenge of making contact with the rest of the world. With the help of a couple of privates from a signal corps assigned by Grove, he scavenged comms gear from the fallen Bird, and improvised a sending and receiving station in a small room in the fort. But no matter how long he spent calling into the dark, there was no reply.
Abdikadir, meanwhile, had his own projects, which concerned the peculiar floating sphere. Bisesa was envious that both Casey and Abdi quickly found useful work to occupy their time, as if they somehow fit in better than she did.
On the fourth morning, Bisesa emerged from the fort to find Abdikadir standing on a stool, holding a battered tin bucket up in the air. Casey and Cecil de Morgan sat on fold-out camp chairs, their faces bathed in the morning sun as they watched the show. Casey waved at Bisesa. “Hey, Bis! Come see the cabaret.” Though de Morgan immediately offered her his chair, Bisesa sat in the dirt beside Casey. She didn’t like de Morgan, and she wasn’t about to give him any kind of leverage over her, however trivial.
Abdikadir’s bucket was full of water, so it must have been heavy. Nevertheless he propped it on his shoulder one-handed, and marked the water’s level with a grease pencil. Then he lowered the bucket, and revealed the floating sphere, the Evil Eye, with water running off its surface; Abdi made sure he caught every drop. The tent containing the two “man-apes” had been set up a few dozen yards away, with some kind of pole at its center.
Casey snickered. “He’s been dunking that damn thing for half an hour already.”
“Why, Abdi?”
“I’m measuring its volume,” Abdikadir murmured. “And I’m repeating it for accuracy. It’s called science. Thanks for your support.” And he lifted the bucket up around the sphere again.
Bisesa said to Casey, “I thought the Surgeon-Captain said you shouldn’t get out of bed.”
Casey blew a raspberry, and thrust his heavily bandaged leg out in front of him. “Ah, bull. It was a clean break and they set it well.” Though without anesthetic, Bisesa knew. “I don’t like sitting around with my thumb up my ass.”
“And you, Mr. de Morgan,” Bisesa said. “What’s your interest in this?”
The factor spread his hands. “I am a businessman, ma’am. That’s why I’m here in the first place. And I am constantly on the lookout for new opportunities. Naturally I am intrigued by your downed flying machine! I accept that both you and Captain Grove want to keep that particular item under wraps. But this, this floating orb of perfection, is neither yours nor Grove’s—and, in these days of strangeness, how strange it remains, though we have quickly become accustomed to it! There it floats, supported by nothing we can see. No matter how hard you hit it—even with bullets, and that’s been tried, somewhat perilously given the ricochets—you can neither knock a chip out of its perfect surface, nor even move it from its station by so much as a fraction of an inch. Who made it? What holds it up? What lies inside it?”
“And how much is it worth?” Casey growled.
De Morgan laughed easily. “You can’t blame a man for trying.”
Josh had told Bisesa something of de Morgan’s background. His family were failed aristocracy, who could trace their ancestry back to William the Conqueror’s first assault on England, more than eight hundred years before, and who had carved a rich estate out of the defeated Saxon kingdoms. In the intervening centuries a “trait of greed and foolishness that transcends the generations,” in de Morgan’s own disarming words, had left the family penniless, though still with a kind of race memory of wealth and power. Ruddy said that in his experience the Raj was plagued by “chancers” like de Morgan. As far as Bisesa was concerned there was nothing to be trusted in de Morgan’s slicked-back black hair, and his darting, questing eyes.
Abdikadir clambered down from his stool. Dark, serious, focused, he switched his watch to calculator mode, and punched in the numbers he had recorded.
“So, Brainiac,” Casey called mockingly, “tell us what you’ve learned.”
Abdikadir settled to the dirt before Bisesa. “The Eye resists our probing, but there are things to measure nonetheless. First of all, the Eye is surrounded by a magnetic anomaly. I checked that with a compass from my survival kit.”
Casey grunted. “My compass has been haywire since we hit the dirt.”
Abdikadir shook his head. “It’s true you can’t find magnetic north; something peculiar seems to be happening to Earth’s magnetic field. But there’s nothing wrong with our compasses themselves.” He glanced up at the Eye. “The flux lines around that thing are packed together. A diagram of it would look like a knot in a piece of wood.”
“How come?”
“I’ve no idea.”
Bisesa leaned forward. “What else, Abdi?”
“I’ve been doing some high school geometry.” He grinned. “Dipping the thing in water was the only way I could think of to measure its volume—seeing how the water level in the bucket goes up and down.”
“Eureka!” de Morgan cried playfully. “Sir, you are the Archimedes de nos jours…”
Abdikadir ignored him. “I took a dozen measurements, hoping to drive down the errors, but it still won’t be too hot. I can’t think of a way of getting the surface area at all. But my measurements of the radius and circumference are pretty good, I think.” He held up a jury-rigged set of calipers. “I adapted a laser sight from the chopper…”
“I don’t get it,” said Casey. “It’s just a sphere. If you know the radius you can work out the rest from all those formulae. The surface area is, what, four times pi times the radius squared…”
“You can work that out if you make the assumption that this sphere is like every other sphere you’ve encountered before,” Abdi said mildly. “But here it is floating in the air, like nothing I’ve ever seen. I didn’t want to make any assumptions about it; I wanted to check everything I could.”
Bisesa nodded. “And you found—”
“For a start, it is a perfect sphere.” He glanced up again. “And I mean perfect, within the tolerances even of my laser measurements, in every axis I tried. Even in 2037 we couldn’t shape any material to such a fantastic degree of precision.”
De Morgan nodded soberly. “An almost arrogant display of geometrical perfection.”
“Yes. But that’s just the start.” Abdikadir held up his watch so Bisesa could see its tiny screen. “Your high school geometry, Casey. The ratio of a circle’s circumference to its diameter is…?”
“Pi,” rumbled Casey. “Even a jock Christian knows that much.”
“Well, not in this case. The ratio for the Eye is three. Not about three, or a bit more than three—three, to laser precision. My error bars are so small it’s quite impossible that the ratio is actually pi, as it ought to be. Your formulae don’t work after all, you see, Casey. I get the same number for ‘pi’ from the volume. Although of course my reliability is way down; you can’t compare a laser with a bucket of dusty water…”
Bisesa stood and walked around the Eye, peering up at it. She continued to have an uneasy sense about it. “That’s impossible. Pi is pi. The number is embedded in the structure of our universe.”
“Our universe, yes,” Abdikadir said.
“What do you mean?”
Abdikadir shrugged. “It seems that this sphere—though it is evidently here—is not quite of our universe. We seem to have stumbled into anomalies in time, Bisesa. Perhaps this is an anomaly in space.”
“If that’s so,” Casey rumbled, “who or what caused it? And what are we supposed to do about it?”
There was, of course, no answer.
Captain Grove came bustling up. “Sorry to trouble you, Lieutenant,” he said to Bisesa. “You’ll remember the scouting patrols I’ve been sending out—one of the sowars has reported something rather odd, to the north of here.”
“‘Odd,’” Casey said. “God love your British understatement!”
Grove was unperturbed. “You might be able to make more of it than any of my chaps… I wondered if you fancied a short excursion?”


 
11: STRANDED IN SPACE
“Hey, asshole, I need the john.” That was Sable, of course, yelling up from the descent compartment, welcoming Kolya to another day.
He had been dreaming of home, of Nadia and the boys. Hanging in his sleeping bag like a bat from a fruit tree, with only the dim red glow of low-power emergency lights around him, it took him a few moments to realize where he was. Oh. I am still here. Still in this half-derelict spacecraft, endlessly circling an unresponsive Earth. For a moment he floated, clinging to the last remnants of sleep.
He was in the living compartment, along with their spacesuits and other unnecessary gear, and surrounded by the junk from the Station that they still carried with them—they could hardly open the hatch to throw it out. His sleeping up here gave them all a little more space, or, to put it another way, stopped three stir-crazy cosmonauts from killing each other. But it was scarcely comfortable. He could still smell the rotting discarded underwear, the “Cossack jockstraps,” as Sable had put it.
He groaned, squirmed and pulled himself out of his sleeping bag. He made his way to the little toilet, opened it out from the wall, and activated the pumps that would draw his waste out into the emptiness of space. When they had realized they were going to be stuck on orbit, they had had to dig out this lavatory from under the heaps of garbage; their journey home had been meant to last only a few hours, and toilet breaks hadn’t been scheduled. This morning it took him a while to finish. He was dehydrated, and his urine was thick, almost painfully acidic, as if reluctant to leave his body.
Wearing only his longjohn underwear he found himself shivering. To maximize the Soyuz‘s endurance Musa had ordered that only essential systems should be run, at minimum power. So the ship had become progressively cold and damp. Black mildew was growing over the walls. The air, increasingly foul, was thick with dust, flaked-off skin, shaved-off bristle, and food debris, none of which, of course, settled out in the absence of gravity. Their eyes were gritty, and they all sneezed, all the time; yesterday Kolya had timed himself, and found he suffered twenty sneezes in a single hour.
The tenth day, he thought. Today they would complete another sixteen pointless orbits of the Earth, bringing their grand total, since the Station had winked out of existence, to perhaps a hundred and sixty.
He fixed his braslets to the tops of his legs. These elastic straps, a guard against fluid imbalances caused by microgravity, were adjusted to be tight enough to restrict the flow of fluids out of his legs, without being so tight that they stopped the flow in. Kolya pulled on his jumpsuit—actually another discard he had found in the trash piles in the living compartment.
Then he clambered down through the open hatch and into the descent compartment. Neither Musa nor Sable met his eyes; they were sick of the sight of each other. He swiveled in the air and slid into his left-side couch with a practiced ease. As soon as he was out of the way Sable pushed herself up through the hatch, and Kolya heard her banging around.
“Breakfast.” Musa pushed a tray through the air toward Kolya. On it were taped tubes and cans of food, already opened, half-eaten. They had long since finished up the small stash of food aboard the Soyuz, and had broken into the emergency rations meant to sustain them after they landed: tins of meat and fish, squeeze tubes of creamed vegetables and cheese, even a few boiled sweets. But it was hardly filling. Kolya ran his finger over every empty tin, and sucked stray crumbs out of the air.
None of them were very hungry anyhow. The strange conditions of weightlessness ensured that. He did miss hot food, though, which he had not enjoyed since leaving the Station.
Musa had already begun his steady, determined working of the comms system. “Stereo one, Stereo one…” Of course there was no reply, no matter how many hours he spent at the task. But what choice was there but to keep trying?
Sable meanwhile was bustling around “upstairs” in the living compartment. She had discovered the components of an old ham radio rig, which the Station astronauts had once used to contact amateurs across the planet, especially schoolchildren. Public interest in the Station had long waned, and the Station’s aging gear had been disassembled, boxed up and packed into the Soyuz for destruction. Now Sable was trying to make it work. Perhaps they would pick up signals, or even be able to send broadcasts, on wavelengths the conventional gear couldn’t handle. Musa, almost routinely, had grumbled when she wanted to hook the gear up to the spacecraft’s power supply. Another blazing argument had ensued, but on this occasion Kolya had intervened. “It’s a long shot, but it might work. What harm can it do?…”
Kolya leaned forward and pressed the valve of the water tank. A globule a few centimeters across emerged and headed toward his face. Aware of Musa watching greedily—there would be a row if he wasted a single drop—Kolya opened his mouth wide. The water broke on his tongue, and he held it in his mouth, savoring its freshness, before swallowing it. Of all the rationing regimes Musa had imposed, the water was the hardest to bear. The Soyuz had none of the Station’s recycling facilities; designed for short-duration hops from Earth to orbit and back, it was equipped only with a small water tank. But Sable had characteristically argued. “Even when you’re in a desert you don’t ration your water. You drink it down when you need it. There’s no other way…” Right or wrong, the water was running out anyhow.
He dug out a tooth cleaner from a compartment on the wall. This was a bit of muslin impregnated with highly flavored toothpaste that you slipped over your finger and worked around your mouth. Kolya used this carefully, sucking every last bit of minty flavor out of the scrap of cloth; somehow the taste seemed to assuage his thirst a little.
And that was his day begun. He couldn’t wash, for they had long since run out of the soft flannels that you usually used to wash your body and your hair. No doubt they all smelled as bad as the Cossack jockstraps upstairs. But at least they were all the same.
As Musa continued to call plaintively into the dark, Kolya turned to his own self-appointed program of work, which was a study of the Earth.
In his long hours in space, Kolya had always derived great pleasure from watching Earth. The Station, like Soyuz now, orbited only a few hundred kilometers above the surface, so to him the planet had none of the sense of isolation and fragility that the travelers to Mars reported, when they looked back at the blue island where they had been born. To Kolya Earth was huge—and all but empty.
Half of every orbit took him over the great wastes of the Pacific, a sky-blue expanse broken only by the wakes of occasional ships, a dusting of islands. Even land masses were mostly empty of people: across Asia and north Africa the deserts stretched, unmarked save by the smoke of an occasional campfire. Human habitation was confined largely to the coasts, or the river valleys. But even cities were difficult to make out from orbit; when he searched for Moscow or London, Paris or New York, he might make out only a bubbling grayness, fading into the green-brown of the countryside beyond.
It was not the fragility of the Earth that impressed him, then, but its immensity; and it was not the grandeur of man’s conquest of the planet that was so obvious, but the smallness of human tenure, even in the mid-twenty-first century.
But all that was before the metamorphosis.
He clung to what was familiar. The geometry of Earth seen from low orbit was unchanged: every ninety minutes he could watch the sun rise with startling swiftness through the layers of atmosphere, the light brightening from crimson, orange, to yellow, in smoothly curving bands. And the shapes and positions of the continents, the deserts, the distribution of the mountains in their ranges—all those were much as they had been.
But beneath those sunrises, within the frames of the continents, there were many peculiarities.
There had been shifts in the patterns of the ice sheets. Over the Himalayas, he could clearly make out glaciers pouring off the sides of the mountains, clawing their way toward the lower ground. The Sahara, meanwhile, had not remained a desert, not entirely. Here and there new oases had sprung up, patches of green that could be fifty kilometers on a side, bordered by straight-line segments. Similarly he observed bits of desert somehow stuck into the green expanses of the South American rain forests. The world was suddenly a clumsy patchwork. But those odd patches of green in the desert were already fading, he observed as the days wore on, the greenery browning, visibly dying.
If the effects of the changes on the physical world were relatively subtle, the impact on humanity was dramatic.
By day the cities and farms had always been hard to make out from orbit. But now even the great roadways that had once spanned the red center of Australia had vanished. Britain, its shape easily recognizable, seemed to be covered from the Scottish borders to the Channel coast by a thick blanket of forest: Kolya recognized the Thames, but it was much broader than he remembered, and there was no sign of London. Once Kolya made out a bright orange-yellow glow in the middle of the North Sea. It appeared to be a burning oil rig. A great black plume of smoke rose from it and feathered out over Western Europe. As their radio footprint crossed over, Musa tried desperately to make radio contact. But there was no reply, and no sign of ships or planes coming to the aid of the stricken rig.
And so on. If the day side of the world was transformed, the night side was heartbreaking. The city lights, once glowing necklaces around the necks of the continents, were gone, all extinguished.
Everywhere he looked it was the same—save for a few, a very few exceptions. In the middle of a desert, he would make out the spark of a campfire, though he had learned he could be fooled by lightning-struck blazes. There was a denser scattering of fires in Central Asia, near the Mongolian border. There even seemed to be a city in what had been Iraq, but it was small and isolated, and at night its glow was flickering, as if from fires and lanterns, not electricity. Sable claimed she saw some signs of habitation at the site of Chicago. Once the Soyuz crew was excited by the glimpse of an extensive glow along the western seaboard of the continental United States. But that turned out to be a tectonic fault, rivers of lava pouring from a ruptured ground, soon obscured by great billows of ash and dust.
To a first approximation, humanity was gone: that was all you could say about it. And as for Kolya’s own family, Nadia and the boys, Moscow had vanished; Russia was empty.
The crew cautiously discussed what could have caused this tremendous metamorphosis. Perhaps some great war could have left the world depopulated; that seemed the most likely hypothesis. But if so, surely they would have heard the military commands, seen the sparks of ICBMs rising, heard desolate cries for help—seen cities burn, God help them. And what possible force could pick up blocks of ice or tracts of green, dozens of kilometers on a side, and plant them so out of place?
These discussions never went very far. Perhaps they all lacked the imagination to deal with what they saw. Or perhaps they feared that by talking about it they would somehow make it real.
Kolya tried to be analytical. The Soyuz‘s external sensor pod was functioning well. Designed to photograph the Station’s exterior, the pod had a virtually unlimited electronic capacity for storing images. It had been easy for Kolya to reconfigure the pod so that it pointed downward at the Earth. The Soyuz’s orbit, a shadow of the vanished Station’s, did not cover the whole planet, but it did loop far from the equator, and as the Earth turned beneath them so new segments of the planet were brought into the cameras’ view. Kolya would be able to create a photographic record from orbit of the state of Earth, covering a great swath to north and south.
Patiently, as the lonely Soyuz circled, Kolya tried to put aside preconceptions, to control his emotions and his fears, and simply to record what he saw, what was there. But it was strange to think that somewhere in the pod’s vast electronic memory were stored the images of the Station they had taken just after separation—images of a Station now somehow vanished, its loss a grace note in the unfolding symphony of strangeness around them.
Sable demanded to know what was the point of this patient recording. Her ham radio project, by comparison, was aimed at establishing communications that could enable them to survive; what use were all these images? Kolya didn’t feel the need to justify himself. There was surely nobody else in a position to do it—and Earth, he felt, deserved a witness to its metamorphosis.
And besides, as far as he knew, his wife and boys were gone. If that were true, then what was the point of anything they did?
The climate seemed restless: great low pressure systems prowled the oceans, and pushed their way toward the land, spinning off huge electrical storms. Seen from space the storms were wonders, with lightning flickering and branching between the clouds, releasing chain reactions that could span a continent. And at the equator clouds stacked up in great heaps that seemed to be straining toward him, and sometimes he imagined the Soyuz might plunge into those thunderheads. Perhaps the sea and the air had been as churned up as the land. As the days wore by the seeing slowly worsened. But, oddly, the increasing obscurity made him feel better about his situation—as if he was a child, able to believe that the badness had gone away if he couldn’t see it.
When it got too hard to bear Kolya would turn to his lemon tree. This tree, bonsai small, had been the subject of one of his experiments on the Station. After the first day in the Soyuz he had dug it out of its packaging and now kept it in the little space under his seat. One day, aboard great liners sailing between the worlds, people would have grown fruit in space, and Kolya might have been remembered as a pioneer in a new way of cultivating life beyond the Earth itself. Those possibilities were all gone now, it seemed, but the little tree remained. He would hold it up to the sunlight that streamed in through the windows, and sprinkle precious water from his mouth onto its small leaves. If he rubbed the leaves between his fingers, he could smell their tang, and he was reminded of home.
The strangeness of the transformed world beneath its pond of air contrasted with the cozy kitchen-like familiarity of the Soyuz, so that it was as if what they saw beyond the windows was all a light show, not real at all.
About midday on that tenth day Sable stuck her head, upside down, out of the hatch to the living compartment. “Unless you two have another appointment,” she said, “I think we need to talk.”
The others huddled in their couches, under thin silvered survival blankets, avoiding each other’s eyes. Sable twisted into her place.
“We’re running out,” Sable said bluntly. “We’re running out of food, and water, and air and wet wipes, and I’m out of tampons.”
Musa said, “But the situation on the ground has not normalized—”
“Oh, come on, Musa,” Sable snapped. “Isn’t it obvious that the situation never is going to normalize? Whatever has happened to the Earth—well, it looks as if it’s stuck that way. And we are stuck with it.”
“We can’t land,” Kolya said quietly. “We have no ground support.”
“Technically,” Musa said, “we could handle the reentry ourselves. The Soyuz‘s automated systems—”
“Yeah,” Sable said, “this is the Little Spaceship That Could, right?”
“There will be no retrieval,” Kolya insisted. “No helicopters, no medics. We have all been in space for three months, plus ten unexpected days. We will be as weak as kittens. We may not even be able to get out of the descent compartment.”
“Then,” Musa growled, “we must ensure we land somewhere close to people—any people—and throw ourselves on their mercy.”
“It’s not a good prospect,” Sable said, “but what choice do we have? To stay on orbit? Is that what you want, Kolya? To sit up here taking pictures until your tongue is stuck to the roof of your mouth?”
Kolya said, “It might be a better end than whatever awaits us down there.” At least he was in a familiar environment, here in this failing Soyuz. He had literally no idea what might await them on the ground, and he wasn’t sure if he had the courage to face it.
Musa reached over with his bearlike hand and pressed Kolya’s knee. “Nothing in our past—our training, our tradition—has prepared us for an experience like this. But we are Russians. And if we are the last Russians of all, as we may be, then we must live, or die, with suitable honor.”
Sable had the good sense to keep her mouth shut.
Kolya, reluctantly, nodded. “So we land.”
“Thank God for that,” Sable said. “Now, the question is—where?”
The Soyuz was designed to come down on land—happily, Kolya realized, for surely an ocean landing, as the Americans had once used, would have been the death of them without support.
“We can decide where to begin the reentry,” Musa said. “But after that we are in the hands of the automatic sequence; once we are dangling from our parachute, we will have little control over our fate. We don’t even have a weather forecast—the wind could drag us hundreds of kilometers. We need the room for a messy landing. That means we have to land in Central Asia, just as our designers intended.”
He seemed to have expected an argument from Sable over that, but she shrugged. “That’s not necessarily a bad idea. There are signs of people in Central Asia—nothing modern, but human habitation, quite a concentration—all those campfires we saw. We need to find people, and that’s as good a place as any to look.” This seemed logical, but Kolya saw a puzzling hardness in the set of her mouth—as if she was calculating, already thinking ahead to the situation beyond the landing.
Musa clapped his hands. “Good. That’s settled. There is no reason to hesitate. Now we must prepare the ship—”
A buzzer sounded from the living compartment.
“Shit,” said Sable. “That’s my ham radio rig.” With a single movement she launched herself up through the hatchway.
The simple detector Sable had rigged up had actually detected two signals. One was a steady pulse, strong but apparently automated, coming out of a site somewhere in the Middle East. The other, though, was a human voice, scratchy and faint.
“…Othic. This is Chief Warrant Officer Casey Othic, USASF and UN, at Jamrud Fort in Pakistan, broadcasting to any station. Please respond. I am Chief Warrant Officer Casey Othic…”
Sable grinned, showing gleaming teeth. “An American,” she whooped. “I knew it!” She began to adjust the tangled equipment, eager to reply before the radio footprint of the Soyuz drifted too far.


 
12: ICE
On the day Bisesa’s scouting party was to set off, the reveille was sounded by a trumpeter at five A.M. Bisesa woke blearily, her body still not quite accustomed to this new time zone, and went to look for her companions.
After a quick breakfast, the party formed up, lightly loaded with gear. A unit of twenty troopers, mostly sepoys, under the command of newly minted Corporal Batson, had been assigned to escort Bisesa—and here were Josh and Ruddy, both of whom insisted they couldn’t possibly miss this jaunt. They were all on foot; Captain Grove, reasonably enough, didn’t want to risk any of his dwindling population of mules. Grove was also uneasy about allowing the journalists to go. But there had been no sightings of Pashtuns to the north and west, not a single sniper’s bullet. Even their villages seemed to have disappeared, as if apart from Jamrud humanity had been scraped off the planet. Grove relented about Ruddy and Josh, but he insisted that the party was to keep to tight military discipline at all times.
Off they marched. Soon Jamrud had disappeared over the horizon, and the world seemed empty, save for themselves. It was the tenth day since Bisesa’s stranding.
The going was tough. They were clambering over country that was little more than a mountainous desert. At noon the heat climbed ferociously, though it was March—if this actually was still a slice of March 1885, of course—and at night, Bisesa was given to understand, the temperature would drop below freezing. Still, Bisesa expected to be comfortable enough in her flight suit, which was made of all-weather fabric manufactured in 2037. The British soldiers were much more poorly equipped, with their serge jackets and pith helmets, and laden down with heavy-duty kit, arms, ammunition, bedding, rations and water. But the men didn’t complain. They were evidently used to their gear, and knowledgeable about ways around its shortcomings, such as using urine to soften boot leather.
As they advanced, following military drill, Batson sent picketing troops out ahead. In a country crowded by hillocks and ridges, three or four of them would clamber up the next commanding feature, covered by the rifles of their comrades, to be sure there were no Pashtuns hiding there. As they made their way further north, some of the hills rose as high as three hundred meters or so above the track, and it could be forty minutes or more before the pickets had reached the high point, but even so the rest of the column would not be moved forward until they were in position and had confirmed the way ahead was clear. It was frustrating, but the routine enforced plenty of rest halts, and they still made respectable progress.
As they marched they found more Eyes. There would be one every few kilometers or so, hovering silently, all apparently identical to the one at Jamrud. Batson marked their positions on a map. But soon these became as familiar as the first Eye, and nobody seemed to notice them—nobody save Bisesa. She found it hard to turn her back on an Eye, as if they really were eyes, watching her pass.
“What a place,” Ruddy announced to Bisesa as they plodded across one particularly barren stretch. He gestured at the file of sepoys ahead. “Scraps of raw humanity, crushed between the empty sky and the used-up earth underfoot. All of India is like this, one way or another, you know. It’s just that the Frontier is even more so than the rest—a sort of gritty quintessence. One finds it hard to retain one’s dogmatism here.”
“You’re a strange mix of young and old, Ruddy,” she said.
“Why, thank you. I suppose all this footslogging seems primitive to you, with your flying machines and thinking boxes, the marvelous warmaking devilry of futurity!”
“Not at all,” she said. “I’m a soldier myself, remember, and I’ve done my share of footslogging. Armies are all about discipline and focus, regardless of the technology. And anyhow British forces were—sorry, are—technologically advanced for their time. The telegraph can get a message from India to London in a few hours, you have the most advanced ships in the world, and your railways make inland journeys fast. You have what we’d call a rapid-reaction capability.”
He nodded. “A capability that has enabled the inhabitants of a small island to build and hold a global empire, madam.”
As a walking companion Ruddy was always interesting, if not always exactly likeable. He was certainly no soldier. Something of a hypochondriac, he complained continually about his feet, his eyes, his headaches, his back, and other ways in which he felt “seedy.” But he got on with it. During breaks he would sit in the shade of a boulder or a tree, and jot down notes or scraps of poetry in a battered notebook. When he was composing poetry he would sing a little melody, over and over, to serve as the basis of his meter. He was an untidy writer, and with his impulsive, jerky movements he blunted his pencils and tore his paper.
Bisesa still couldn’t believe it was him. And for his part, he kept trying to get her to tell him his future.
“We’ve been through this,” she said steadily. “I don’t know that I have the right. And I don’t think you see how strange this experience is for me.”
“How so?”
“To me you are Ruddy, here and now, alive, vivid. And yet there is a shadow from the future over you, a shadow cast by the Kipling you will become.”
“Good Lord,” Josh muttered. “I hadn’t thought of that.”
“And besides—” She waved a hand at the empty land. “Things have changed, to say the least. Who knows if all the stuff in your biographies is still your true destiny?”
“Ah,” Ruddy said quickly. “But if not—if my lost future has become a phantasm, a teasing dream of a blue devil—then what harm can there be in my hearing about it?”
Bisesa shook her head. “Ruddy, isn’t it enough that I’ve heard your name, a hundred and fifty years from now?”
Ruddy nodded, sagely enough. “You’re right—that bit of news is more than most men could ever know, and I should be grateful to whichever many-limbed deity is responsible for delivering it to me.”
Josh teased him. “Ruddy, how can you be so equable about this? I think you’re the most vain man I ever met. You know, Bisesa, he was convinced he was destined for greatness long before you appeared in our lives. Now he wants you to tell him in person—a correspondent from the future—I think he imagines all this dislocation has been arranged just for him!”
Ruddy’s composure wasn’t disturbed by this at all.
They faced one more bit of strangeness on that first day’s walk.
They came to a disjunction in the ground. It was like a step, cut into the rubble-strewn ground, no more than half a meter high. The exposed wall of the cut was vertical and polished smooth, and the cut marched in a dead straight line from one horizon to another. It would be easy enough to jump up and over it, but the soldiers milled before it, uncertainly.
Josh stood with Bisesa. “Well,” he said, “what do you make of that? It looks to me like a place where somebody has stitched two bits of the world together.”
“I think that’s exactly what it is, Josh,” she murmured. She squatted down and touched the sheer rock surface. “This is a tectonically active region—India crashing into Asia—if you took two chunks of land, separated in time by a few hundred thousand years or more, this is the kind of shift in level you’d expect…”
“I scarcely understand you,” Josh admitted.
She stood up, brushing the dirt from her trousers. She reached forward, tentatively, until she had pushed her fingers over the line of disjunction, then she snatched her hand back. She muttered, “What were you expecting, Bisesa—a force field?” Without further hesitation she leapt up to the upper layer, and walked a few paces ahead—into the future, or the past.
Josh and the others scrambled to follow, and they walked on.
At the next rest stop, she took a look at the weal on Ruddy’s cheek, what he called his “Lahore sore.” He thought it had been caused by an ant bite, and it had not responded to his doctor’s prescription of cocaine. Bisesa knew only a little field medicine, but she thought this looked like Leishmania, an affliction caused by a parasite transmitted by sandflies. She treated it with the contents of her med kit. It soon began to clear up. Ruddy would say later that this small incident had convinced him more than anything else, even Bisesa’s spectacular arrival in a crashing helicopter, that she really was from the future.
About four o’clock, Batson called a halt.
In the lee of a hill the troops began assembling the evening’s campsite. They piled up their weapons, took off their equipment and boots, and pulled on the chaplies— sandals—they had been carrying in their packs. They passed out small shovels, and everybody, including Josh, Bisesa and Ruddy, set to building a low perimeter wall from loose rubble, and digging out sleeping pits. All of this was for protection against opportunistic attacks by Pashtuns, though they had still seen no Pashtuns that day. It was hard work after a day’s march, but after about an hour it was done. Bisesa volunteered for “stag,” which, Josh worked out, meant sentry duty. Batson was polite enough, but refused.
They settled down for some food: just boiled meat and rice, but appetizing to them all after the long day. Josh made sure he was close to Bisesa. She added little tablets to her food and “Puritabs” to her water, which she said should protect her from infections from the water and the like; her supply of these twenty-first-century miracles wouldn’t last forever, but perhaps long enough to let her system acclimatize—or so she hoped.
She curled up in her pit under her own lightweight poncho, with her belt kit wrapped up as a pillow. She took out a little sky-blue device she called her “phone,” and set it up on the ground before her. Somehow it didn’t seem surprising when the little toy spoke to her. “Music, Bisesa?”
“Something distracting.”
Music poured out of the little machine, loud and vibrant. The troops stared, and Batson snapped, “For God’s sake turn it down!” Bisesa complied, but let the music play on quietly.
Ruddy had theatrically clamped his hands over his ears. “By all the gods! What barbarity is that?”
Bisesa laughed. “Come on, Ruddy. It’s an orchestral reworking of a few classic gangsta rap anthems. It’s decades old—grandmother music!”
Ruddy harrumphed like a fifty-year-old. “I find it impossible to believe that Europeans will ever be seduced by such rhythms.” And, pointedly, he picked up his blanket and made for the furthest corner of the little compound.
Josh was left alone with Bisesa. “Of course he likes you, you know.”
“Ruddy?”
“It’s happened before—he is drawn to strong older women—there’s a pattern to it. Perhaps he will select you as one of his muses, as he calls them. And perhaps, even if his destiny is now in flux, this startling experience will provide such an imaginative man with new creative directions.”
“I think he did write some futuristic fiction, in his old history.”
“More might be gained than is lost, then…”
She toyed with her phone, listening to her strange music, with an expression softened by what he took to be a kind of reverse nostalgia, a nostalgia for the future. He essayed, “Does your daughter like this music?”
“When she was small,” Bisesa said. “We’d dance to it together. But she’s too grown up for it now, all of eight years old. She likes the new synth stars—entirely generated by computer, ah, by machines. Little girls like their idols to be safe, you see, and what’s safer than a simulation?”
He understood little of this, but he was charmed by another glimpse of a culture he could barely understand. He said cautiously, “There must be somebody else you miss—back on the other side.”
She looked at him directly, her eyes shadowed, and he realized to his chagrin that she knew exactly what he was fishing for. “I’ve been single for a while, Josh. Myra’s father died, and there’s been nobody else.” She rested her head on her arm. “You know, apart from Myra it’s not people I’m missing so much as the texture. This little phone should connect me to the world, the whole planet. On every surface there is animation—ads, news, music, color—twenty-four hours a day. It’s a constant rush of information.”
“It sounds clamorous.”
“Perhaps it is. But I’m used to it.”
“There are pleasures to be had here. Breathe… Can you smell it? The touch of frost already in the air… The burning of the fire—you’ll soon learn to tell one wood from another purely by the scent of its smoke, you know…”
“Something else too,” she murmured. “A musk. Like a zoo. There are animals out here. Animals that shouldn’t be here, even in your time.”
He reached out impulsively and took her hand. “We’re safe here,” he said. She neither responded nor drew back, and after a while, unsure, he pulled his hand away. “I’m a city boy,” he said. “Boston-born. So all this—the openness—is new to me too.”
“What brought you here?”
“Nothing planned. I was always curious, you know—always wanted to see what was around the corner, on the next block. I kept volunteering for one crazy assignment after another, until I landed up here, at the ends of the earth.”
“Oh, you’ve gone rather farther than that, Josh. But I think you’re just the type to cope with our strange adventure.” She was watching him, a hint of humor in her eyes—toying with him, perhaps.
He continued doggedly, “You don’t seem much like the soldiers I know.”
She yawned. “My parents were farmers. They owned a big eco-friendly spread in Cheshire. I was an only child. The farm was going to be mine to work and develop—I loved that place. But when I was sixteen my father sold it out from under me. I suppose he thought I was never serious about running it.”
“But you were.”
“Yes. I’d even applied for a place at agricultural college. It caused a rift, or maybe showed one up. I wanted to get away. I moved to London. Then, as soon as I was old enough, I joined up. Of course I had no idea what the army would be like—the PT, the drill, the weapons, the field craft-but I took to it.”
“I don’t see you as a killer,” he said. “But that’s what soldiers do.”
“Not in my day,” she said. “Not in the British army anyhow. Peacekeeping: that’s what we go out in the world for. Of course sometimes you have to kill—or even wage war to keep the peace—and that’s a whole other set of issues.”
He lay back, staring at the stars. “It’s strange to hear you speak of your troubles with your family, failed communication, lost ambitions. I tend to imagine, when I think of it, that the people of a hundred and fifty years hence will be too wise for that—too evolved, as Professor Darwin would say!”
“Oh, I don’t think we’re very evolved, Josh. But we’re getting smarter about some things. Religion, for instance. Take Abdikadir and Casey. Devout Muslim and jock Christian, you’d think they are as far apart as can be. But they are both Oikumens.”
“That word is from the Greek—like ecumenical?”
“Yes. Over the last few decades we’ve been close to an all-out conflict between Christianity and Islam. If you take a long view, it’s absurd; both religions have deep common roots, and both are basically creeds of peace. But all the high-level attempts at reconciliation, conferences of bishops and mullahs, came to nothing. The Oikumens are a grassroots movement trying to achieve what all the top-level contact has failed to do. They are so low-profile they are almost underground, but they’re there, burrowing away.”
This talk made him realize how remote in time her age was, and how little he could understand of it. He said cautiously, “And has God been banished in your day, as some thinkers would predict?”
She hesitated. “Not banished, Josh. But we understand ourselves better than we used to. We understand why we need gods. There are some in my time who see all religion as a psychopathology. They point to those who are prepared to torture and kill their coreligionists, for the sake of a few percent difference in obscure ideology. But there are others who say that for all their flaws the religions are attempts to address the most basic questions about existence. Even if they tell us nothing about God, they’re surely telling us a great deal about what it means to be human. The Oikumens hope that by unifying religions, the result won’t be a dilution but an enrichment—like the ability to study a precious gem from many angles. And maybe these tentative steps are our best hope of a true enlightenment in the future.”
“It sounds utopian. And is it working?”
“Slowly, like the peacekeeping. If we’re building a utopia we’re doing it in the dark. But we’re trying, I guess.”
“It’s a beautiful vision,” he breathed. “The future must be a marvelous place.” He turned to her. “How strange all this is. How exhilarating—to be here with you—to be castaways in time, together!…”
She reached out and touched his lips with one fingertip. “Goodnight, Josh.” She rolled away, pulled her poncho over her body, and curled up.
He lay down, his pulse thumping.
The next day the ground rose steadily, becoming broken and lifeless. The clear air thinned and grew colder, bitterly cold when the wind from the north blew, despite the brightness of the sun. By now it was obvious there was no threat from Pashtuns or anybody else, and Batson allowed the troops to abandon the slow routine of picketing and march more briskly.
Though Bisesa’s all-weather flight suit kept her reasonably protected, the others suffered. As they struggled into the wind the soldiers wrapped themselves up in their blankets and groused about how they should have brought their winter greatcoats. Both Ruddy and Josh became subdued, locked in themselves, as if the wind was leaching the energy out of them. But nobody had expected these conditions; even old Frontier hands said they had never known such a chill in March.
Still they marched doggedly along. Most of the time even Kipling didn’t complain; he was too cold to bother, he said.
Fourteen of the twenty troopers were Indian. It seemed to Bisesa that the Europeans kept away from the sepoys, and that the Indians had poorer equipment and weapons.
Ruddy said, “Once the proportion of British troops to Indian was about one in ten. But the Mutiny shattered all that. Now there’s one European for every three Indians. The best weaponry, and all the artillery pieces, are in the hands of British troops, though the Indians may be used as muleteers. You don’t want to train up and arm potential insurgents; common sense, that. Remember that the Indian Civil Service employs only about a thousand people—brave men of the plains, all!—to administer a country of four hundred million. It is only the backing of force that enables such a bluff to be played effectively.”
“But that’s why,” she said gently, “you have to train up an Indian elite. This isn’t America, or Australia. There’s no way British colonists or their descendants will ever outnumber the Indians.”
Ruddy shook his head. “You’re talking of our growing crowd of babus—with all respect to yourself! That notion might wash in London, but not here. You must know of Lucknow, where the whites were summarily slaughtered! That’s the tinderbox we’re sitting on. We may be withholding the best guns, but by filling a babu‘s head with visions of liberty and self-determination you are handing him the most potent weapons of all—weapons he isn’t yet mature enough to use.”
Such casual patronizing set Bisesa’s teeth on edge. But she knew that Ruddy was actually representative of his class, if more articulate than most. It was some consolation to her to know that Ruddy was quite wrong about the future—even what would unravel in his own lifetime. The confrontation between Cossacks and sowars in Central Asia, so long feared in London, would never come to pass. In fact Russia and Britain came to be allies in the face of a new enemy common to both, in the person of the Kaiser. The Empire had always been about acquisition and profit, but Britain’s legacy in this region wasn’t all bad. It did leave India with a functioning civil service, and right up to Bisesa’s time India remained the second-largest democracy in the world, second only to Europe. But the well-intended partition imposed when the Raj withdrew caused tensions from the beginning, tensions that resulted in the terrible destruction of Lahore.
That was the old history, though, she reminded herself. Just in the few days they had been here, she thought she detected a change in the sepoys‘ attitude. They were not quite so respectful to the whites, as if they now knew something of the future-that babus like Gandhi, and Bisesa herself, would eventually win. Even if time somehow stitched itself back together again, she couldn’t believe that this bit of history, polluted by her own present, could ever be quite the way it had been before.
Soon they found themselves clambering through high-shouldered hills, and as the northern wind was funneled into steep-walled valleys and gorges the going got tougher still. But these were just foothills.
At last they broke through a final cluttered valley, and emerged to face a view of the mountains themselves. The peaks were clad in bright gray-white glaciers that descended from their summits and tumbled down their flanks. Even from here, still kilometers away, Bisesa could hear the groan and crack of the ice rivers as they forced their way down the gouged flanks of the mountains.
They all stopped in their tracks, quite stunned.
“Good God,” said Ruddy. “The sepoys are saying, it wasn’t like this before.”
Bisesa dug out her night-vision goggles, and set them to a binocular setting. She scanned the base of the mountains. Beyond the peaks the ice stretched away, she saw; this was the edge of an ice cap. “I think this is a piece of the Ice Age.”
Ruddy, shivering, had wrapped his arms around his bulk. “Ice Age… Yes… I have heard of the phrase. A Professor Agassiz, I think… controversial idea… Controversial no more, then!”
“Another time slip?” Josh asked.
“Look.” Bisesa pointed at the base of the mountains. The glaciers there came to an abrupt halt, making a cliff. But the glaciers continued to pour off the mountains in their slow, inexorable way, and Bisesa could see how the cliff was splintering, calving off chunks like great landlocked icebergs, revealing clefts of a piercing blue. At the base of the cliff the ice was already melting, and slow floods were seeping out toward the lower ground. “I think that’s another interface. Like the step on the plain. Could be a jump anything from ten thousand years to two million years deep.”
“Yes,” said Josh, his breath steaming. “I see it. Another boundary between worlds—eh, Ruddy?”
But poor nearsighted Kipling could see little through his frosted spectacles.
“We should head back,” Batson said, his teeth chattering. “We’ve seen what we came to see, and can go no further.” The men concurred.
Bisesa’s radio bleeped. She pulled her headset out of her pocket and wrapped it around her head. It was a shortwave message from Casey. One of Grove’s scouting expeditions had spotted what appeared to be an army, a massive one, in the valley of the Indus. And Casey had received a signal on his lashed-up receiving station, he said. A signal from space. Her heart beat faster.
Time to go, then.
Before she turned away Bisesa ran her field of view along that crumbling base of ice, one last time. No wonder the weather was screwed up, she thought. This big chunk of ice wasn’t meant to be here. The cold winds pouring off it would mess up the climate for kilometers around, and when it melted there would be swollen rivers, floods. That was, of course, if things remained stable, and there wasn’t more unraveling of time to come…
She glimpsed movement. She scanned back, upping the magnification. Two, three, four figures walked through the chill blue shadow of the glaciers. They were upright, and wore something dark and heavy, skins perhaps. They carried sticks, or spears. But they were squat, broad, their shoulders massive and rounded, their muscles immense. They were like pumped-up American footballers, she thought; Casey, eat your heart out. Tiny sparks of light, well-spaced, hovered over them: a string of Eyes.
One of the figures stopped and turned in her direction. Had he glimpsed a reflection off her goggles? She tapped the controls, and the magnification zoomed to its limit. The image grew blurred and shaky, but she could make out a face. It was broad, almost chinless, with powerful cheekbones, a forehead that sloped back from a thick brow into a mass of black hair, and a great protruding nose from which steam snorted, white and regular, as if from some hidden engine. Not human—not quite—but still, something atavistic in her felt a shock of recognition. Then the image broke down into a blur of color, white and blue.


 
13: LIGHTS IN THE SKY
Things didn’t get any easier. It was a rare day now when the sky didn’t bubble with cloud. Jamrud began to be plagued by rainstorms, and sometimes hail, that would boil up out of nowhere. The sepoys said they had never known such weather.
The British officers, though, had more on their minds than the weather. They were increasingly distracted by the sketchy reports their scouts brought back of an army of some kind to the southwest, and they were scrambling for ways to bring back more complete information.
But for all their difficulties the castaways of Jamrud were learning a great deal more about their new world, for as the crew of the Soyuz followed their lonely cycles around the planet, they downloaded images and other data to Casey’s improvised receiving station. Casey used what was left of the Little Bird’s avionics to store, process and display the data.
The Soyuz‘s storm-streaked images of a transformed world were bewildering, but they captivated all who studied them, in different ways. Bisesa thought that for Casey and Abdikadir, even though the images in themselves were disturbing, they were a reassuring reminder of home, where they had been used to having the ability to call up images like this whenever they chose. But soon the Soyuz must fall to earth, and their sole eye in the sky would close.
As for the men of 1885, Ruddy, Josh, Captain Grove and the rest were at first simply gosh-wowed by the display softscreens and other gadgets: while Casey and Abdi were comforted by familiarity, Ruddy and the others were distracted by novelty. Then, once they got used to the technology, the British were struck by the marvel of looking at images of a world from space. Even though the Soyuz was only a few hundred kilometers up, a glimpse of a curved horizon, of cloud banks sailing on layers of air, or of familiar, recognizable features, like India’s teardrop shape or Britain’s fractal coastlines, would send them into paroxysms of wonder.
“I had never imagined such a godlike perspective was possible,” Ruddy said. “Oh, you know how big the world is, in round, fat numbers.” He thumped his belly. “But I had never felt it, not in here. How small and scattered are the works of man—how petty his pretensions and passions—how like ants we are!”
But the nineteenth-century crowd soon got past that and learned to interpret what they were seeing; even the stiffer military types like Grove surprised Bisesa with their flexibility. It took only a couple of days after the first download before the chattering, awestruck crowds around Casey’s softscreen began to grow more somber. For, no matter how marvelous the images and the technology that had produced them, the world they revealed was sobering indeed.
Bisesa took copies of all this to store in their only significant portable electronic device, her phone. The data was precious, she saw. For a long time these images would be all they would have to tell them what was on the other side of the horizon. And besides, she agreed with cosmonaut Kolya that there should be a record of where they had come from. Otherwise people would eventually forget, and believe that this was all there ever had been.
But the phone had its own agenda. “Show me the stars,” it said, in its small whisper.
So, each evening, she would set it up on a convenient rock, where it sat like a patient metallic insect, its small camera peering into the sky. Bisesa put up little screens of waterproofed canvas to protect it. These observation sessions could last hours as the phone waited for a glimpse of some key part of the sky through the scudding clouds.
One evening, as Bisesa sat with her phone, Abdikadir, Josh and Ruddy walked out of the fort to join her. Abdikadir brought a tray of drinks, fresh lemonade and sugar water.
Ruddy grasped the nature of the phone’s project readily enough. By mapping the sky, and comparing the stars’ positions to the astronomical maps stored in its database, the phone could determine the date. “Just like astronomers at the Babylonian court,” he said.
Josh sat close to Bisesa, and his eyes were huge in the gathering dark of the evening. He could not be called handsome. He had a small face, with protruding ears, and cheeks pushed up by smiling; his chin was weak, but his lips were full, and oddly sensual. He was an endearing package, she admitted to herself—and, though she felt obscurely guilty about it, as if she was somehow betraying Myra, his obvious affection for her was coming to matter to her.
He said, “Do you think that even the stars have been washed around the sky?”
“I don’t know, Josh,” she said. “Perhaps that’s my sky up there; perhaps it’s yours; perhaps it’s nobody’s. I want to find out.”
Ruddy said, “Surely by the twenty-first century you have a much deeper understanding of the nature of the cosmos, even of time and space themselves, than we poor souls.”
“Yes,” said Josh eagerly. “We may not know why all this has happened to us—but surely, Bisesa, armed with your advanced science, you can speculate on how the world has been turned upside down…”
Abdikadir put in, “Maybe. But it’s going to be a little difficult to talk about spacetime, as you wouldn’t have even heard of special relativity for another couple of decades.”
Ruddy looked blank. “Of special what?”
The phone whispered dryly, “Start with chasing a light beam. If it was good enough for Einstein—”
“All right,” Bisesa said. “Josh, think about this. When I look at you, I don’t see you as you are now. I see you as you were a little way in the past, a few fractions of a second ago, the time it took starlight reflecting from your face to reach my eye.”
Josh nodded. “So far so clear.”
Bisesa said, “Suppose I chased the light from your face, going faster and faster. What would I see?”
Josh frowned. “It would be like two fast trains, one overtaking the other—both fast, but from the point of view of the one, the other seems to move slowly.” He smiled. “You would see my cheeks and mouth moving like a glacier when I smiled to greet you.”
“Yes,” she said. “Good, you’ve got the idea. Now, Einstein—ah, he was a physicist of the early twentieth century, an important one—Einstein taught us this isn’t just an optical effect. It’s not just that I see your face move more slowly, Josh. Light is the most fundamental way we have of measuring time—and so, the faster I travel, the slower I see time pass for you.”
Ruddy pulled at his mustache. “Why?”
Abdikadir laughed. “Five generations of schoolteachers since Einstein have failed to come up with a good answer to that, Ruddy. It’s just the way the universe is built.”
Josh grinned. “How wonderful—that light should be forever young, forever ageless—perhaps it’s true that God’s angels are creatures of light itself!”
Ruddy shook his head. “Angels or no angels, this is damned fishy. And what does it have to do with our present situation?”
“Because,” Bisesa said, “in a universe where time itself adjusts around you depending on how fast you travel, the concept of simultaneity is a little tricky. What is simultaneous for Josh and Ruddy, say, may not be simultaneous for me. It depends on how we move, how the light passes between us.”
Josh nodded, but he was evidently uncertain. “And this isn’t simply an effect of timing—”
“Not timing, but physics,” Bisesa said.
“I think I see,” Josh said. “And if that can happen, it may be possible to take two events that were not simultaneous—let’s say, a moment in my life in 1885, and a moment in Bisesa’s in 2037—and bring them together so that they touch, so closely we can even…”
“Kiss?” said Ruddy, mock-solemnly.
Poor Josh actually blushed.
Ruddy said, “But all this is described from the point of view of one person or another. From what mighty point of view, then, is our new world to be seen? That of God—or of the Eye of Time itself?”
“I don’t know,” Bisesa said.
“We need to learn more,” Josh said decisively. “If we’re ever to have a chance of fixing things—”
“Oh, yes.” Ruddy laughed hollowly. “There is that. Fixing things!”
Abdikadir said, “In our age we’ve grown used to our seas and rivers and air being fouled. Now time is no longer a steady, remorseless stream, but churned up, full of turbulence and eddies.” He shrugged. “Perhaps it’s just something we will have to get used to.”
“Perhaps the truth is simpler,” Ruddy said brutally. “Perhaps your noisy flapping machines have shattered the cathedral calm of eternity. The whizzes and bangs of the terrible wars of your age have shocked the walls of that cathedral beyond their capacity to heal.”
Josh looked from one to the other. “You’re saying all this might not be natural—it might not even be the actions of some superior beings—it might be our fault?”
“Maybe,” said Bisesa. “But maybe not. We only know a little more science than you, Josh—we really don’t know.”
Ruddy was still brooding on relativity. “Who was this fellow—did you say Einstein? Sounds German to me.”
Abdikadir said, “He was a German Jew. In your time he was, umm, a six-year-old schoolboy in Munich.”
Ruddy was muttering, “Space and time themselves can be warped—there is no certainty, even in physics—how Einstein’s opinions must have helped the world toward flux and disintegration—and now you say he was Hebrew, and a German—it’s so inevitable it makes one laugh!”
The phone said quietly, “Bisesa, there’s one more thing.”
“What?”
“Tau Ceti.”
Josh said, “What is that? Oh. A star.”
“A star like the sun, about twelve light-years away. I saw it nova. It was faint, and by the time I noticed it the light was already fading, already past its peak—it lasted only a few nights—but…”
Abdikadir pulled his beard. “What’s so remarkable about that?”
“Just that it’s impossible,” said the phone.
“How so?”
“Only binary systems nova—a companion has to add inert material to the star, which is eventually blown off in an explosion.”
“And Tau Ceti is solitary,” Bisesa said. “So how can it have gone nova?”
“You can check my records,” the phone said tetchily.
Bisesa looked at the sky uncertainly.
Ruddy grumbled, “In the circumstances that seems a rather remote and abstract puzzle to me. Perhaps we should concern ourselves with more immediate matters. Yon phone has been working on its Babylonian date-calculating for days already. How long will it take to deliver its marvelous news?”
“That’s up to the phone. It’s always had a mind of its own.”
He laughed. “Sir Gadget! Tell me what you have surmised—as best you can, incomplete as it may be. I order it!”
The phone said, “Bisesa—”
She had set up nanny safeguards to ensure the phone didn’t say too much to the British. But now she shrugged. “It’s okay, phone.”
“The thirteenth century,” the phone whispered.
Ruddy leaned closer. “When?”
“It’s hard to be more exact. The changes in the stars’ positions are slight—my cameras are designed for daylight, and I have to take long-exposure images—the clouds are a pain in the ass… There are a number of lunar eclipses in the period; if I observe one of those I may be able to pin it down to the exact day.”
“The thirteenth century, though,” Ruddy breathed, and he peered up at a cloud-littered sky. “Six centuries from home!”
“For us, eight,” Bisesa said grimly. “But what does that mean? It might be a thirteenth-century sky, but for sure the world we are standing on isn’t thirteenth-century Earth. Jamrud doesn’t belong there, for instance.”
Josh said, “Perhaps the thirteenth century is a—a foundation. Like the underlying fabric onto which the other fragments of time, making up this great chronological counterpane of a world, have been stitched.”
“Sorry to be the bearer of bad news,” the phone said.
Bisesa shrugged. “I think it’s more complex than bad.”
Ruddy lay back against the rock, hands clasped behind his broad head, the clouds reflected in his thick glasses. “The thirteenth century,” he said wistfully. “What a marvelous journey this is turning out to be. I thought I was coming to the North–West Frontier, and that was adventure enough, but to be whisked to the Middle Ages!… But I admit it isn’t wonder I feel at the moment. Nor even fear, over the fact that we are lost.”
Josh sipped his lemonade.
“What, then?”
Ruddy said, “When I was five years old I was sent to stay with foster parents in Southsea. It’s a common practice, of course, for if you’re an émigré parent you want your children to be grounded in Blighty. But at five I knew nothing of that. I hated that place as soon as I set foot in it—Lorne Lodge, the House of Desolation!—I was punished regularly, in truth, for the dreadful crime simply of being me. My sister and I would comfort ourselves by playing at Robinson Crusoe, never dreaming I would one day become a Robinson Crusoe in time! I wonder where poor Trix is now… But what hurt most about my situation, I see now, was that I had been abandoned—as I saw it then—betrayed by my parents, and left in that desolate place of misery and pain.”
“And so it is here,” Josh mused.
“Once I was abandoned by my parents,” Ruddy said bitterly. “Now we are abandoned by God Himself.”
That silenced them for a while. The night seemed huge, under a sky populated even by alien stars. Bisesa hadn’t felt quite so stranded since the moment of the Discontinuity, and she ached for Myra.
Abdikadir said gently, “Ruddy, your parents meant the best, didn’t they? It’s just that you didn’t understand how you felt.”
Josh said, “Are you suggesting that whoever is responsible for what has happened to the world—God or not—actually means well?”
Abdikadir shrugged.
“We are human, and the world has been transformed by forces that are clearly superhuman. Why should we expect to understand the motives behind such forces?”
Ruddy said, “All right. But do any of us actually believe there can be benevolence behind this meddling?”
Nobody replied.


 
14: LAST ORBIT
Suddenly it was their last orbit: perhaps the last orbit of Earth ever to be traveled by humans, Kolya thought wistfully. But the necessary preparation was unchanged, and once their training kicked in, the three of them began to work together as effectively as they had since the start of this strange adventure. In fact Kolya suspected they were all comforted by the familiar routine.
The first task was to pack the living compartment with their garbage—including most of the contents of their post-landing survival kit, already consumed. Sable stowed her scavenged ham radio gear in the descent compartment, however, for it could still be useful after landing.
Now it was time to suit up. They took turns in the living compartment. First Kolya pulled on his elasticized trousers, tight enough to squeeze body fluids up toward his head, which ought to help him avoid fainting after the landing—invaluable but grossly uncomfortable. Next he pulled himself into the suit itself. He had to climb in legs first through a hole in the stomach area. The inner layer, of a tough rubbery material, was airtight, and the outer layer, of a hardy man-made fabric, was equipped with pockets, zippers and flaps. Under gravity this assembly would have been all but impossible to don without the support of the ground crew. But here he thrashed around until he got his legs in place, his arms in the sleeves, the back fitting snugly. He was used to his suit; it even smelled like him, and in case of disaster it would save his life. But after the freedom of weightlessness he felt as if he had been locked up inside a tractor tire.
Suited up, he scrambled back down into the descent compartment. The three of them strapped in. Musa had them don their helmets and gloves, and ran a pressure check on the suits.
For the last time the Soyuz passed over India, and their radio footprint reached Jamrud. The little speaker Sable had rigged to her ham radio gear crackled to life.
“…Othic calling Soyuz, come in. Soyuz, Othic, come in…”
Musa called, “Soyuz here, Casey. How is our trusty capcom today?”
“The rain is pissing on me. More important, how are you?”
Musa glanced at his crew. “We are strapped in, tight as three bugs in a rug. Our systems check out, despite the additional time we have spent in orbit. We are ready for the descent.”
“That Soyuz is a tough old bird.”
“That she is. I will be sorry to say good-bye to her.”
“Musa, you understand we have no way of tracking you. We won’t know where you come down.”
“We know where you are,” Musa said. “We will find you, my friend.”
“God and Karl Marx willing.”
Kolya, suddenly, urgently, didn’t want this contact to be lost. They were all aware that Casey and his people were just another handful of castaways, as lost and helpless as they were. But at least Casey’s was a twenty-first century voice, reaching them from the ground; it was almost as if they had touched home again.
“I must say something.” Musa put his hand to his wraparound headset. “Casey, Bisesa, Abdikadir—and Sable and Kolya—all of you. We are far from home. We have come on a journey whose nature we can’t even grasp. And I think it’s clear that this new world, made of patches snipped from space and time, is not ours: it is made from pieces of Earth, but it is not Earth. So I think we should not call this new world, our world, ‘Earth.’ We need a new name.”
Casey said, “Like what?”
“I have thought about this,” Musa said. “Mir. We should call this new planet Mir.”
Sable guffawed. “You want to call a planet after an antique Russian space station?”
But Kolya said, “I understand. In our language the word Mir can mean both ‘world’ and ‘peace.’”
“We like the idea down here,” Casey said.
“Then Mir it is,” said Musa.
Sable shrugged. “Whatever,” she said cruelly. “So you got to name a world, Musa. But what does a name matter?”
Kolya murmured, “You know, I wonder where we would all be if we hadn’t happened to be in just that bit of the sky, just at that moment.”
Casey said, “Too much double dome horseshit for a jock like me. I can’t even keep… rain out… neck.”
Musa glanced at Kolya. “Your signal is breaking up.”
“Yeah… likewise… losing you…”
“Yes. Good-bye for now, Casey—”
“…won’t be a welcome back. Welcome to your new home—welcome to Mir!…”
The signal faded out.


 
15: NEW WORLD
Not long after dawn, Bisesa and Abdikadir made for the wreck of the chopper. The overnight rain continued unrelenting, stippling the muddy parade ground with tiny craters. Abdikadir briefly pulled back the hood of his poncho and lifted up his face to the rain, tasting it. “Salty,” he said. “Big storms out there.”
A lean-to had been set up against the side of the downed chopper. Huddled under the canvas, Casey and the British were all so splashed with mud they looked as if they had been molded out of the earth themselves. But Cecil de Morgan wore his customary suit, and was almost dapper despite a few splashes. Bisesa would never like the man, but she admired his defiance of nature.
Captain Grove had requested a briefing from Casey on what had been discovered so far. So Casey, propping himself up on a crutch, had used a bit of chalk to sketch an outline Mercator-projection world map onto the chopper’s hull, and he had set up a softscreen on a trestle chair before it. “Okay,” Casey said briskly. “First the big picture.” The dozen officers and civilians, standing in the uncertain shelter of the lean-to, clustered to see, as images of a changed world flickered by.
The shapes of the continents were familiar enough. But within their coastlines the land was a jigsaw of irregular slices, of browning green or melting white, showing how the peculiar fragmentation of time had occurred all across the planet. Few people seemed to have made it through the Discontinuity. The night side of the world was almost complete darkness, broken only by a scattered handful of brave, defiant man-made lights. And then there was the weather. Great storm systems boiled out of the oceans, or the poles, or the hearts of the continents, and thunderstorms spanned continents with branching purple-gray pyrotechnics.
Casey tapped the world map. “We think we’re looking at landmasses that have been replaced, in patches, by bits of themselves from earlier eras. But so far as we can tell—given the Soyuz wasn’t properly equipped, and all—there’s only a slight shift in the overall position of the landmasses. That limits us in time, even though we think the small shifts that do exist might be enough to trigger volcanism, later on.”
Already Ruddy had his hand up. “Of course the landmasses haven’t shifted, as you put it. Why should they?…”
Casey growled, “For you, Alfred Wegener is a five-year-old boy. Tectonic plates. Drifting continents. Long story. Take my word.”
Bisesa asked, “How deep in time, Casey?”
“We don’t think there can be any scrap that’s more than two million years old.”
Ruddy laughed, a little wildly. “Only two million years—that’s a comfort, is it?”
Casey said, “The time slices presumably extend up from the surface of the Earth, and down at least some distance to its center—maybe all the way. Maybe each slice is a great spiky wedge of core, mantle, crust and sky.”
Grove said, “And each patch brought its own vegetation, inhabitants, a column of air above it?”
“Looks like it. It’s the mixing of the patches that we think is stirring up the weather.” He tapped the softscreen. It displayed images of massive tropical storms, creamy-white swirls pouring up from the southern Atlantic to batter the eastern American seaboard, and fronts of bubbling black cloud laced across Asia. Casey said, “Some of the slices must be from summer, some from winter. And the Earth’s climate fluctuates on longer cycles—Ice Ages come and go—and that’s all mixed in too.” He showed images of a slab of icebound land, a neat near-rectangle set square over the site of Paris in France. “Hot air rises above cold, and that causes the winds; hot air holds more water vapor than cold air, and over cool land it dumps it out, and that’s your rain. And so on. As all that works itself out, we get this screwed-up weather.”
Abdikadir said, “How far do these slices extend upward?”
“We don’t know,” Casey said.
“Not as far as the Moon, surely,” piped up Corporal Batson. “Or that body would have vanished, or be scattered about its orbit.”
Casey raised his eyebrows. “Good point. Hadn’t thought of that. But we do know it reaches out at least as far as low Earth orbit.”
“The Soyuz,” Bisesa said.
“Yeah. Bis, their clocks agree with ours, to the second. They must have been flying overhead—pure chance—when the Discontinuity hit, and they were brought along with us.” He rubbed his fleshy nose. “We’ve tried to map the time slices, and in some places we can. Here’s the Sahara…” He showed patches of greenery in the desert, mostly irregularly shaped, but some were bounded by geometrically pure arcs and straight lines. “One patch of desert looks much the same as another, even if they’re half a million years apart in time. Still, it’s possible to date some of the patches, roughly, from geological changes.”
He turned and drew a big chalk asterisk on central Africa. “This seems to be the oldest area of all. You can tell by the width of the Rift Valley… And look; the Sahara doesn’t extend nearly so far south, and there are lakes, patches of green. That’s just an average, though; on the ground it’s all mixed up.” More images blurred by. “We think much of Asia is from the last couple of thousand years or so. You see scattered human habitations out on those steppes, but nothing advanced—streaks of smoke from campfires, no electric lights. The biggest concentration of people looks to be here.” He tapped an area north of China, in eastern Asia. “We don’t know who they are.”
He continued his show-and-tell, guiding his reluctant audience around a transformed world. Australia looked exotic. Though much of its center was burned red raw, just as in Bisesa’s time, around the coasts and in the river valleys the greenery was thick and luxurious. A few high-magnification shots were detailed enough to show animals. Bisesa made out a thing like a hippo, browsing at greenery at the edge of a forest scrap—and, in a short animated sequence, a herd of some huge upright creature came leaping out of cover, perhaps fleeing some predator. They were giant kangaroos, Bisesa thought; Australia seemed to have reverted to its virgin state before the arrival of humans. South America meanwhile was a bank of solid green: the rain forest, decimated and dying in Bisesa’s time, restored to its antique glory here.
In North America a great slab of ice lay sprawled across the north and east, extending up to the pole and down to the latitude of the Great Lakes. Casey said, “The ice in this area comes from different ages. You can see that by the gaps, and the ragged edges.” He showed close-ups of the southern edge of the cap, which looked like a piece of paper, ripped across roughly. Bisesa could see glaciers pouring off that ragged edge, great ice-dammed lakes of floodwater building up—and ferocious storm systems pooling, presumably where cold Ice Age air spilled off the cap and ran over warmer land. To the south of the ice the land was a bare green-brown: tundra, locked in by permafrost, scoured by the winds off the ice cap. At first glance she could see no sign of people; but then, she recalled, people were a recent addition to America’s fauna.
Abdikadir said, “What about Alaska? The shape looks odd to me.”
Casey said, “It’s extending toward Beringia—you know, the land bridge that once stretched from Asia to America across the Bering Straits—the way the first humans walked into North America. But it’s been cut off; the sea has broken through…”
The tour continued, relentlessly; they watched the flickering images uneasily.
“And Europe?” Ruddy asked, his voice tight. “England?”
Casey showed them Europe. Much of the continent was covered by dense green forest. On the more open southern regions in France, Spain, Italy there were settlements, but they were just scattered villages—perhaps not even constructed by humans, Bisesa mused, recalling that southern Europe had been in the range of the Neanderthals. There was certainly nothing human to be seen in England, which, south of the line of what would have been Hadrian’s Wall, was a slab of dense, unbroken forest. Further north the pine forest was marred by a great white scar that straddled the Scottish Highlands, a rogue section of ice cap escaped from a glaciation age.
“It is gone,” said Ruddy. Bisesa was surprised to see his eyes, behind his thick spectacles, were misting. “Perhaps it is because I was born abroad that this affects me so. But Home is gone, all of it, all that history down to the Romans and even deeper, vanished like dew.”
Captain Grove put a scarred hand on his shoulder. “Chin up, man. We’ll clear that bloody forest and build our own history if we have to, you’ll see.”
Ruddy nodded, seeming unable to speak.
Casey watched this little melodrama wide-eyed, his gum-chewing briefly suspended. Then he said, “I’ll cut to the chase. The Soyuz found only three sites, on the whole damn planet, where there’re signs of any advanced technical culture—and one of them is right here. The second—” He tapped his graffiti map, at the southern tip of the unmistakable shape of Lake Michigan.
“Chicago,” Josh breathed.
“Yeah,” Casey said. “But don’t get your hopes up. We can see dense urban settlement—a lot of smoke, as if from factories—even what look like steamboats on the lake. But they didn’t respond to the Soyuz‘s radio signals.”
“They could be from any era before the development of radio,” Abdikadir said. “Say, 1850. Even then the population was sizable.”
“Yeah,” Casey growled, pulling up images on his softscreen. “But they have problems of their own right now. They are surrounded by ice. The hinterland has gone—no farmland—and no trade, because there’s nobody to trade with.”
“And where,” Bisesa said slowly, “is the third advanced site?”
Casey pulled up an image of the Middle East. “Here. There’s a city—small, we think ancient, not like Chicago. But what’s interesting about it is that Soyuz picked up a radio signal from there—the only one on the planet, save for ours. But it wasn’t like ours. It’s powerful, but regular, just an upward chirp through the frequencies.”
“A beacon, perhaps,” Abdikadir said.
“Maybe. It’s not one of our designs.”
Bisesa peered at the softscreen. The city was set in a broad expanse of green, apparently cultivated land, laced with suspiciously straight waterways, like shining threads. “I think this is Iraq.”
“That,” said Cecil de Morgan firmly, “is Babylon.”
Ruddy gasped. “Babylon lives again!…”
“And that’s all,” Casey said. “Just us, and this beacon in Babylon.”
They fell silent. Babylon: the very name was exotic to Bisesa, and her head buzzed with speculation about how that strange beacon had got there.
Captain Grove seized the moment. The little man stepped forward, mighty mustache bristling, and he clapped his hands briskly. “Well, thank you, Mr. Othic. Here’s the way I see it. We have to concentrate on our own position, since it’s clear that nobody is about to come to our rescue, so to speak. Not only that, I think we have to find something to do—to give ourselves a goal—it’s time we stop reacting to whatever the gods throw at us, and start taking command.”
“Here, here,” Ruddy murmured.
“I’m open to suggestions.”
“We must go to Chicago,” Josh said. “With so many people, so much industry, so much potential—”
“They don’t know we’re here,” Casey said bluntly. “Oh, perhaps they saw Soyuz pass overhead, but even if they did they won’t have understood.”
“And we have no way to reach them,” Captain Grove said. “We’re scarcely in a position to mount a transatlantic crossing… Perhaps in the future. But for now we must put Chicago out of our minds.”
“Babylon,” said Abdikadir. “It’s the obvious goal. And there’s that beacon: perhaps we will learn more of what has become of us.”
Grove nodded. “Besides, I like the look of all that green. Wasn’t Babylon an early center of agriculture? The Fertile Crescent and all that? Perhaps we should consider a relocation up there. A march wouldn’t be impossible.”
Abdikadir smiled. “You’re thinking of farming, Captain?”
“It’s hardly been my lifelong ambition, but needs must, Mr. Omar.”
Bisesa pointed out, “But somebody lives there already.”
Grove’s face hardened. “We’ll deal with that when we get there.” In that moment, Bisesa glimpsed something of the steel that had enabled these British to build an empire that spanned a planet.
There was no serious alternative suggestion. Babylon it would be.
The party began to break up into smaller groups, talking, planning. Bisesa was struck by a new sense of purpose, of direction.
Josh, Ruddy and Abdikadir walked back across the mud with Bisesa. Abdikadir said, “Grove is a smart cookie.”
“What do you mean?”
“His eagerness to go to Babylon. It’s not just so we can plow fields. There will be women there.”
“Before his men start mutinying, you mean.”
Josh grinned uneasily. “Think of it: five hundred Adams and five hundred Eves…”
Ruddy said, “You’re right that Grove is a good officer. He’s very aware of the mood in the barrack-rooms and the Mess.” Many of the men who had happened to be at Jamrud during the Discontinuity were “three-year-olds,” Ruddy said, short-service troops. “Few of ‘em have pipeclay in the marrow…” Pipeclay was the whitener the troops used on their belts. “They’re actually keeping their spirits up remarkably well. But that mood won’t last long, once they realize how little chance there is that any of us is going home any time soon. Babylon might be just the thing.”
Abdikadir said, “You know, we are fortunate in having the Soyuz, and so much data. But we’ve lots of unanswered questions. That two-million-year frame is interesting, for instance.”
“How so?”
“Because two million years is about the date of the emergence of Homo erectus—the first hominid. Some predecessor species, like the pithecines the British captured, overlapped for a time, but—”
“You think the time frame has something to do with us?”
“It may be just a coincidence—but why not one million years, why not twenty, or two hundred million? And the oldest parts of this world-quilt seem to be where we are oldest, and the youngest, like the Americas, where we reached last… Perhaps this new world is somehow a representative sampling of human, and hominid, history.”
She shuddered. “But so much of the world is empty.”
“The history of Homo sapiens is just the last chapter of the long, slow story of hominid evolution. We are mere dust, floating on the surface of history, Bisesa. Perhaps that’s what the state of this world shows us. It’s a fair sample across time.”
Josh tugged at Bisesa’s sleeve. “Something has occurred to me—it may not have struck you or the others—but then my perspective, as a man of the nineteenth century, is different…”
“Spit it out, Josh.”
“You look out at this new world, and you see scraps of your past. But I see a little of my future, too, in you. Why should you be the last—why, Bisesa, is there nothing of your own future?”
The thought struck her all at once, fully formed; she felt shocked it hadn’t occurred to her. She had no reply.
“Captain Grove! Over here!” Corporal Batson, on the edge of the parade ground, was waving. Grove hurried over; Bisesa and the others followed.
Batson was with a small group of soldiers, a British corporal and a number of sepoys, who were holding two men. These strangers had their hands tied behind their back. They were shorter, stockier than the sepoys, and more muscular. They both wore knee-length smocks of faded purple, tied at the waist with bits of rope, and strapped-up leather sandals. Their faces were broad and swarthy and roughly shaved, their black hair curly and cropped short. They were crusted with dried blood, and they were evidently terrified of the sepoys’ guns; when a soldier playfully lifted his rifle, one of the pair cried out and tumbled to his knees.
Grove stood before this pair, fists on his hips. “Leave them alone, man, for God’s sake. Can’t you see they’re terrified?”
The sepoy backed off sheepishly. Ruddy stared at the newcomers gleefully.
Grove snapped, “Well, Mitchell, what have you brought home? What kind of Pashtuns are these?”
“Dunno, sir,” said the corporal. His accent was broad West Country English. “Not Pashtuns, I don’t think. Was patrolling down southwest…” Mitchell’s party had been sent by Grove to scout out the “army” they had spied down there; it seemed that the strangers were scouts sent the other way with the same idea in mind. “Actually there was three of ‘em, on pudgy little horses like pit ponies. They had spears that they chucked and then they came at us with knives—three against half a dozen! We had to shoot the horses out from under them, and then one of the three dead, before these two would give up. Even when their horses went down they just rolled off and started tugging at ‘em to get them up again, like they couldn’t understand they had been shot.”
Ruddy said dryly to Grove, “If you’d never seen a gun, Captain, you’d be dumbfounded if your horse just went down from under you like that.”
Captain Grove said, “What’s your point, sir?”
“That these men may come from a different time, a time more remote than any Pashtun.”
The two strangers listened to this conversation, mouths open. Then they jabbered excitedly, wide-eyed with fear, unable to drag their gaze from the sepoys’ guns.
“That sounds like Greek,” Ruddy muttered.
Josh said, “Greeks? In India?”
Bisesa held her phone up to the strangers. “Phone, can you—”
“I’m smart technology, but not that smart,” the phone said. “I think it’s some archaic dialect.”
Cecil de Morgan stepped out of the crowd, adjusting his mud-spattered morning jacket with an easy self-awareness. “A rather fine education was once wasted on me. I still recall a little of my Euripides…” He spoke rapidly to the strangers. They jabbered back. De Morgan held his hands up, obviously telling them to slow down, and spoke again.
After a minute of this de Morgan turned to Grove. “I think we’re getting through, Captain, if imperfectly.”
Grove said, “Ask them where they’re from. And when.”
Ruddy said, “They wouldn’t understand the question, Captain. And we probably wouldn’t understand the answer.”
Grove nodded; Bisesa admired his imperturbability. “Then ask them who commands them.”
It took de Morgan a couple of tries to get that across. But Bisesa could understand the answer without interpretation.
“Al-e-han-dreh! Al-e-han-dreh!…”
Abdikadir stepped forward, his eyes alive with a wild surmise. “He did come this way. Is it possible? Is it possible?…”


 
16: REENTRY
The retro-rocket burn was brief, a push in the back. But it was enough to knock them out of orbit.
So it was done, the decision made, and whatever remained of Kolya’s life—minutes or years—was irrevocably shaped as a consequence.
After launch, reentry was the most dangerous part of a space mission, for the great energies expended to inject them into orbit now had to be dissipated in friction against the air. The only in-flight casualties of Kolya’s country’s space program had occurred at reentry, and he remembered those poor cosmonauts in his heart now, as he remembered the crew of the lost space shuttle Columbia. But there was nothing to do but wait. The Soyuz was designed to bring itself home without support from the ground, or instructions from its crew. Kolya, who had been trained as a pilot, longed to be less a passenger, to be more in control of events—to have a joystick in front of him, to do something to bring the ship home.
He glanced out of his window. The tangled jungles of South America, laced by cloud, passed for the last time beneath the prow of the spaceship. He wondered if anybody would ever see such a sight again—and how soon it would be before even the existence of such a place as this remote continent was forgotten. But as the Soyuz passed over the Americas toward the Atlantic he saw a storm, a creamy-white spiral, that sat like an immense spider across the Gulf of Mexico. Minor storms spun off across the Caribbean islands, Florida, Texas and Mexico. These children of the monster in the Gulf were themselves devastatingly powerful, and had scratched deep gouges into the forest that covered central America. Worse, the central mother storm system was itself edging north, and surely little would be spared from Houston to New Orleans. This was the second superstorm system they had seen in the last few days—the remnants of the first were still coursing across the eastern United States and the western Atlantic. But there was nothing the cosmonauts could do for anybody on the ground, not even warn them.
Right on time there was a series of bangs from above and below. The craft shuddered, feeling subtly lighter. Explosive bolts had detonated, jettisoning the descent compartment from the other two sections of the Soyuz: the rocket engines and their garbage would now burn up like meteors, to baffle whoever was down there on the ground.
They endured the next few minutes in a silence broken only by the ticking of their instruments, the humming of the air supply. But the small noises of the various gadgets were almost cozy, like being in a home workshop, Kolya thought. He knew he was going to miss this environment.
As they fell across the sky, the resistance of the thickening air began to bite. Kolya watched the deceleration build up on the meter before him: 0.1 g, 0.2 g. Soon he began to feel it. Pushed back into his couch, his straps felt loose, and he tightened them. But the rise in pressure wasn’t steady; the upper atmosphere was lumpy, and the compartment shuddered as it fell, like an airliner passing through turbulence. Kolya was aware, as he had been during no previous descent, of the smallness and fragility of the capsule within which he was falling to the ground.
Through his window now he could see only the blackness of space. But a deep color seeped into that blackness: first brown, like old, dried blood, but quickly lighter, climbing the spectrum through red, orange, yellow. As the air thickened the deceleration became savage, rising rapidly through a single gravity and climbing to two, three, four g’s. The light outside, of atoms of air smashed to bits by their passage, climbed to white now, and a pearly glow shone through the windows, casting a pale, beautiful illumination over their suited laps. It was like being inside a fluorescent lightbulb, he thought. But the windows blackened as the outside of the capsule was scorched by the ionized air, and the angelic light was obscured.
And still the buffeting continued. The capsule shuddered, throwing them from side to side and against each other, despite the straps. It was a much more severe ride even than the launch had been, and after three months in space Kolya wasn’t well equipped to cope with it. He found it hard even to breathe, and he knew that he could not have lifted a finger, no matter how urgent the task.
At last the ride smoothed out. There was another sharp bang from outside the wall, startling him. A window shield had blown off, taking the soot with it, to reveal a slab of startlingly clear blue sky. Not the sky of Earth: the sky of a new world, the sky of Mir.
The first parachute deployed, a drogue that snatched at the air. The descent compartment swung violently, through two, three, four swings, and then the main chute yanked at the capsule, making it rock again. Kolya could just make out the wide orange canopy of the main chute above him. It was hard to believe it was only ten minutes or so since they had jettisoned the other parts of the Soyuz, perhaps five since first entering the atmosphere. He could feel gravity’s invisible fingers pulling at his internal organs: even his head was heavy, as if made of concrete, too heavy for his neck. But he felt only a huge relief; the most dangerous part of the descent was already over.
As touchdown approached compressed gas hissed. Kolya found his seat rising up as its base was pressurized to serve as a shock absorber, pushing him up against the instrument console and increasing his discomfort further.
“Christ,” Sable growled, similarly squashed up, “I will be so damn glad to get out of this tractor cabin.”
“It has served you well,” was Musa’s level reply. “Only a few minutes more.”
But Kolya relished those minutes, uncomfortable as he was: the last minutes in which the ship’s automated systems cushioned him, perhaps the last minutes of his old life.
“Proximity light,” called Musa.
Kolya braced. There was a brief roar as rockets fired, just a couple of meters from the ground. And then there was a slam as they hit the ground—and bounced up again. After a breathless second the cabin came down again, scraped loudly, and leapt into the air once more with a shudder. Kolya knew what that meant: the Soyuz was being dragged over the ground by its parachute.
“Shit!” Sable shouted. “There must be a wind—”
“If we tip over,” Musa said, his voice made uneven by the jarring, “we could have trouble extricating ourselves.”
“Maybe you should have thought of that before!” Sable yelled.
Another slam, a scraping ride, a bounce. Though the padding of his suit protected his body, Kolya found his head rattling inside his helmet, his forehead slamming against the faceplate. There was nothing they could do but endure the ride, and pray that the capsule didn’t tip.
But then, with a final bounce and scrape, the capsule was still—and it was upright. They sat there, scarcely breathing. Musa quickly punched a button to release the parachute.
Kolya was unbearably hot; he could feel sweat puddled under his back inside the suit. He reached out—his arm felt enormously heavy—and searched for Musa’s gloved hand. For a moment they held each other, reassuring themselves of their continued existence.
“We are all right,” panted Musa. “We are down.”
“Yes,” said Sable, her voice a gasp. “But down where?”
Even now there was some routine, as they worked to close down the spacecraft’s remaining systems. Kolya turned off the ventilator, and took off his helmet and gloves. A valve to allow in air from outside had opened some minutes before the landing, and Kolya tasted air that was noticeably free of the dust that had plagued the Soyuz.
Musa grinned at him. “I can smell polin.”
“Yes.” It was a sweet, smoky aroma. Polin, a kind of wormwood, grew all over the steppe. The familiar scent seemed to invigorate Kolya. “Perhaps this Mir of yours won’t be so strange after all!”
Musa grunted. “There’s only one way to find out.” He punched another button. Latches clicked. The hatch above their heads sprung open, and Kolya saw a circle of cloud-choked gray sky. More fresh air pushed into the cabin.
Musa released his straps and pushed at his couch. “This is the part I have been dreading.” He had to be the first to move because of his central position. Slowly, moving like a very old man, he struggled to his feet. Normally a team of rescuers and medics would be on hand to help him out of the cabin, like lifting a china doll from its packaging; today there was nobody to help. Kolya and Sable both leaned over, pushing at his rump and legs, but Kolya felt weak as a kitten himself. Musa said, “This damn suit is so stiff, it fights against me.”
At last he was upright, and he pushed his head outside the capsule. Kolya saw him squint in the light, and his thick thatch of hair was blown by the wind. Then his eyes widened. He got his hands on the hull—it was still hot from the reentry, and he had to be cautious—then, with what seemed a superhuman effort to Kolya, he lifted himself up until he was sitting on the lip of the hatch.
“Me next,” Sable said. She was visibly weakened, but compared to Musa she seemed agile and eager. She swarmed up out of her couch, and allowed Musa to help pull her up until she was sitting beside him. “My, my,” she said.
Kolya, left alone in the capsule, could see nothing but their dangling legs. “What’s happening? What’s out there?”
Musa said to Sable, “Help me.” He lifted his legs out of the hatch, turned ponderously on his belly, and held up his hands to her. Then he slid down the curving side of the Soyuz and out of Kolya’s sight.
Sable peered down at Kolya, grinning. “Come see the show.”
When Kolya forced himself to his feet, he felt as if all the blood was draining from his brain. He stood still until the feeling of fainting had dissipated a little. Then he reached up to the hatch, and let Sable help him haul himself up until he was sitting at the top of the hull.
Kolya was maybe two meters up from the ground. The descent compartment was a dome of metal sitting on the grass. From this elevation he saw the eternal steppe, flat and semi-infinite, stretching away under a great lid of cloud. It had been marked by their landing: a series of crude gouges and craters led up to the final position of the craft, and further away the discarded main chute lay on the ground, billowing forlornly, a startling orange against the yellow-green ground.
Directly ahead of him there was a kind of village. It was just a huddle of grubby, dome-shaped tents. People stood, men, women and children, all bundled up in furs. They were staring at him, open-mouthed. Beyond, horses grazed, loosely tethered, unperturbed.
A man walked out of the tent village. He had a broad face, deep-set black eyes that seemed very close together, and he wore a heavy full-length coat and a conical cap, both made of fur. He was holding a heavy sword of beaten iron.
“A Mongol warrior,” Sable whispered.
Kolya glanced at her. “You expected this, didn’t you?”
“I thought there was a good chance, based on what we saw from orbit…”
The breeze shifted, and a stench of cooked meat, unwashed flesh, and horse sweat hit Kolya. It was as if a veil had been torn away from his face, and suddenly he was confronted with the reality: this really was the past, or a fragment of it, and he was stranded in it.
Musa was managing to stand, with one hand on the hull of the spacecraft for support. “We have fallen from space,” he said to the man, smiling. “Isn’t that a marvelous thing? Please…” He held out his empty hands. “Can you help us?”
The warrior reacted so quickly Kolya could barely follow the move. That sword flashed through the air, blurring like a helicopter blade. Musa’s head flipped into the air, cut off as easily as the head of a steppe daisy, and it rolled like a football in the dirt. Musa’s body still stood, the arms still outstretched. But blood gushed in a sudden fountain from the stump of his neck, running down the scuffed orange of his spacesuit. Then the body fell, rigid.
Kolya stared down at Musa’s severed head, scarcely able to believe what had happened.
The warrior raised his sword again. But with his free hand he beckoned the others to climb down to the ground.
“Welcome to Mir,” Sable muttered. Kolya, horrified, thought he heard a note of triumph in her voice.


 
17: A HARD RAIN
Grasper wasn’t troubled by her confinement. She was so young, perhaps she had forgotten that any other way of life had ever existed. She would roam around the cage floor or climb up the netting; she would swing from the shining object that held it all up; she explored her own ears and nostrils with ruthless efficiency.
As the days wore on the men beyond the netting seemed to be growing more agitated, but they never failed to bring the man-apes their food and water. Grasper would come clambering up the net walls and try to reach out to them, and the men would reward her with extra bits of food. Seeker, though, grew withdrawn. She hated this prison, and the strange creatures who had trapped her. Nobody praised her, or gave her extra bits of fruit; there was nothing cute about Seeker’s sullen hostility.
It got worse when the rains started.
The rains were sometimes so hard that the heavy drops pounded against your skin like a hundred tiny fists. The man-apes were always cold and sodden, and even Grasper’s bright curiosity was subdued. Sometimes the rain stung when it hit your bare flesh, your hands or feet or lips, and if it got in your eyes it could be very painful indeed.
The rain was full of acid because of events half a world away.
The new world had been stitched together from fragments of the old—but those fragments had been plucked from many different eras, across two million years. The mixing of air masses had caused the unstable weather that plagued those first days after the Discontinuity. In the oceans, too, the invisible Amazons of the great currents sought a new equilibrium.
And the land had been rent apart. In the Atlantic, a belt of volcanic mountains, stretching south from Iceland, marked the position of a mid-ocean ridge, a place where seabed was born, molten material welling up from the planet’s interior. This birthing zone had been ripped open by the Discontinuity. The Gulf Stream, which for millennia had delivered warm southern water to Europe, now faced a fresh obstacle, a new volcanic island that would eventually dwarf even Iceland, thrusting its way out of the ridge.
Meanwhile the “Ring of Fire” around the Pacific, where great tectonic plates jostled each other, lived up to its name. There was turmoil all down the western seaboard of North America, from Alaska to Washington State: most of the twenty-seven volcanoes in the Cascades were triggered.
Mount Rainier’s explosion was the worst. Its noise was a great shout that spread right around the planet. In India it sounded like distant artillery, and the survivors of the nineteenth and twenty-first centuries stirred uneasily in their sleep. A vast mushroom cloud of ash and debris lifted high into the air’s upper layers, spreading at hurricane-force speeds. Most of the debris washed out quickly, but the thin stuff lingered, blotting out the sun. Temperatures dropped. As the air cooled, it could hold less water.
All over the world it rained. And rained, and rained.
In a sense, all of this was beneficial. A Frankenstein’s-monster of a world was trying to knit itself together, and a new equilibrium, in the air, the sea and the rocks, would eventually emerge. But the painful thrashing of that healing process was devastating for anything, plant or animal, struggling to survive.
Seeker had no long-term perspective. For her there was only the present, and her present was drenched in misery, confined in the humans’ cruel cage, and by the acid rain that lanced down at her from the sky. When the rain was at its worst Grasper huddled under her mother, and Seeker curled over her baby, taking the scalding downpour on her own back.
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18: EMISSARIES OF HEAVEN
Still wielding his sword, the Mongol yelled over his shoulder. More armed men came running out of the tents—no, Kolya thought, the yurts. Women and children followed. The children were little bundles in felt coats, wide-eyed with curiosity.
The men had classic Asiatic features, Kolya thought, with broad faces and small dark eyes, and jet-black hair that they wore tied back. Some had bands of cloth around their heads. They wore baggy dun-colored trousers, and went barefoot, or wore boots into which the trousers were tucked. If they weren’t bare-chested they wore simple light tunics, heavily mended.
They looked mean, and strong. And they gathered threateningly around the gravity-laden cosmonauts. Kolya tried to hold his ground. He was shaking; Musa’s headless corpse still lay against the side of the Soyuz, the last blood trickling from its neck.
Musa’s killer walked up to Sable, who glared back at him. Uncompromisingly he grabbed her breast and compressed it.
Sable did not flinch. “Holy crap, but this guy stinks.” Kolya could hear the brittleness in her voice, sense the fear under her resolve. But the warrior backed away.
The men talked rapidly, eyeing the cosmonauts and their spacecraft, and the parachute silk that lay sprawled across the dusty steppe.
“You know what I think they’re saying?” Sable whispered. “That they’re going to kill you. Me they’ll rape, then kill.”
“Try not to react,” Kolya said.
The tension was broken by a squeal. A little girl of about five, with a face round as a button, had touched the wall of the Soyuz and had come away with a burned hand.
The men growled as one. Musa’s killer pressed his sword against Kolya’s neck. His mouth was open, his eyes small, and Kolya could smell meat and milk on his breath. Suddenly the world was very vivid: the animal stink of the man before him, the rusty scent of the steppe, even the surge of blood in his ears. Was this to be his last memory, before he followed Musa into the dark?…
“Darughachi,” he said. “Tengri. Darughachi.”
The man’s eyes widened. He backed away, but he kept the sword raised, and the rapid conversation resumed, but now the men stared even harder.
Sable hissed, “What did you say?”
“Schoolboy memories.” Kolya tried to keep his voice level. “I was guessing. It mightn’t have been their language at all; we could have landed anywhere in time—”
“What language, Kolya?”
“Mongolian.”
Sable snorted. “I knew it.”
“I said we were emissaries. Emissaries of Eternal Heaven. If they believe it, they will have to treat us with respect. Hand us over to local officials, maybe. I’m bluffing—just bluffing—”
“Good thinking, Batman,” Sable said. “After all these guys saw us fall from the sky. Take me to your leader. Always works in the movies.” She actually laughed, a forced, ugly sound.
At last the circle around the cosmonauts began to break up, and nobody came to kill them. One man pulled on a jacket and felt hat, ran to a hobbled horse tied up beside a yurt, mounted it and rode briskly away.
The cosmonauts’ hands were tied behind their backs and they were prodded in the direction of one of the yurts. It would have been difficult to walk even without tied hands; Kolya felt as if he was encased in lead, and his head sang. Staring children, picking their noses, formed a sort of honor guard as they passed. One nasty-looking brat threw a rock that bounced off Kolya’s shoulder. It was hardly a dignified return to Earth, he thought. But at least they were alive; at least he had won them some time.
The door flap of the yurt was pulled open, and they were shoved inside.
Sable and Kolya were thrust down onto felt mats. In their stiff pressure suits the cosmonauts were huge in the yurt, and their legs stuck out comically in front of them. But it was a relief just to sit down.
The yurt’s single doorway faced south; Kolya could see the sun beyond a layer of haze. That was a Mongol tradition, Kolya knew; in their rudimentary theology there was a strand of sun-worship, and here on the plains of northern Asia the sun wheeled through its daily circles predominantly in the south.
Mongols came and went, apparently to inspect the newcomers, squat men and muscular-looking women. They stared at the cosmonauts, especially Sable, with greedy calculation.
Some of the cosmonauts’ gear was brought in from the Soyuz capsule. Much of this—emergency medical kits, an inflatable life raft—was incomprehensible to the Mongols. But Sable and Kolya were allowed to change out of their bulky spacesuits into the lighter orange jumpsuits they had worn on orbit. The Mongol children stared at their underwear, and the rubberized trousers they stripped off. The spacesuits were stacked up in a corner of the grubby yurt like abandoned cocoons.
The cosmonauts both managed to conceal the existence of their sidearms, tucked behind their backs, from the Mongols.
After that, to Kolya’s huge relief, they were left alone for a while. He lay against the yurt’s grimy wall, his limbs trembling, trying to still the beating of his heart and clear the fog in his head by sheer willpower. He should have been in the hospital right now, surrounded by state-of-the-art twenty-first-century technology, beginning a program of physiotherapy and recuperation, not stuck in the corner of this stinking tent. He was weak as an old man, and before these stocky, powerful Mongols he was utterly helpless; he was resentful as well as frightened.
He tried to think, to take stock of his surroundings.
The yurt was sturdy and well-worn. Perhaps it belonged to the chief of this little community. Its main support was a stout pole, and lighter wooden stakes and slats shaped a dome of felt. Grubby mats covered the floor, and metal pots and goatskins hung from hooks. Stacked around the walls were chests of wood and leather, the furniture of a traveling people. The yurt had no windows, but a hole in the roof had been cut over a fireplace of hearthstones, where lumps of dried dung burned continually.
At first Kolya puzzled about how the yurt could be taken down and reerected, as it must be at least twice a year as the nomads traveled between their summer and winter pastures. But he had noticed a broad cart, parked a short distance away. Its bed was easily wide enough to take the intact yurt, contents and all.
“But they didn’t always do that,” he whispered to Sable. “The Mongols. Only in the early thirteenth century. Otherwise they just dismantled the yurts like tents and carried them folded up. So that fixes us in time… We have landed in the middle of the Mongol Empire, at its peak!”
“Lucky for us you know so much about them.”
Kolya grunted. “Lucky? Sable, the Mongols came to Russia—twice. You don’t forget an experience like that, not even after eight centuries.”
After a time a meal was prepared. A woman hauled in a big iron pot. Half a sheep carcass was chopped up and thrown into the pot—not just flesh and bones, but lungs, stomach, brains, intestines, hooves, eyeballs; evidently nothing was wasted. The woman had a face like leather and arms like a shot-putter’s. As she worked steadily at the meat she paid absolutely no attention to Sable and Kolya, as if two humans from the future stacked in the corner of her yurt were an everyday occurrence.
The stranded cosmonauts did what they could to speed their adaptation to Earth’s ferocious pull, surreptitiously flexing their joints, shifting their posture to favor one muscle group over another. Aside from that they had nothing to do but wait, Kolya supposed, for that rider to return from his mission to the local official, at which point the decision about their fate would be made—a decision that could still, he knew, mean their deaths. But despite that grim prospect, as the afternoon wore by, Kolya, astonishingly, grew bored.
The mass of meat and offal in the pot was boiled for a couple of hours. Then more adults and children crowded into the yurt. Some of them brought in more meat for the pot, bits of what looked like foxes, mice, rabbits. These were roughly skinned but not cleaned; Kolya could see bits of grit and dried blood sticking to them.
When it was time to eat the Mongols just dived in. They scooped out chunks of meat with wooden bowls and ate with their fingers. They washed it down with cups of what looked like milk, poured from a sweating goatskin. Sometimes, if they didn’t like the flavor of a piece of meat after a few bites, they would throw it back, and they would spit bits of gristle back into the pot.
Sable watched this in horror. “And nobody washed their hands before lunch.”
“To the Mongols water has divine purity,” Kolya said. “You don’t sully it by using it to wash.”
“So how do they keep clean?”
“Welcome to the thirteenth century, Sable.”
The guests kept their distance from the cosmonauts, but otherwise their social life seemed unimpeded.
After a time one of the younger men approached the cosmonauts, carrying a bowl of meat. Kolya saw how the mutton fat that shone on the boy’s lips was only the topmost layer in a smear of fat and dirt that covered his face; there was even wind-dried snot under his broad nostrils, and his stink, like over-ripe cheese, was just overwhelming. The boy reached behind Kolya and released one of his hands. Then he picked out a piece of meat from his bowl and held it out to Kolya. His fingernails were black with dirt.
“You know,” Kolya murmured, “the Mongols would soften their meat by riding with it under their saddle. This bit of mutton might have spent days being pumped full of methane from some fat herdsman’s ass.”
“Eat it,” murmured Sable. “We need the peptides.”
Kolya took the meat, closed his eyes, and bit into it. It was leathery, and tasted of fat and butter. Later, the boy brought him a cup of milk. It actually had a kick, and he vaguely remembered that the Mongols would ferment mare’s milk. He drank as little as he could.
After the meal the cosmonauts were allowed out, separately, to relieve themselves, heavily watched all the time.
Kolya took the chance to look around. The plain stretched around him, huge and empty, an elemental sheet of yellow dust broken by splashes of green. Under an ashen sky fat clouds sailed, casting shadows like lakes. But the land, vast and flat and featureless, seemed to dwarf the sky itself. This was the Mongolian plateau—he knew that much from their navigation during the descent. Nowhere much less than a thousand meters above sea level, it was shut off from the rest of Asia by great natural barriers: mountain ranges to the west, the Gobi desert to the south, the Siberian forests to the north. From orbit, he remembered, it had been a vast blank, a faintly crumpled plain stitched here and there with the threads of rivers—barely there at all, like the preliminary sketch of a landscape. And now here he was, stuck in the middle of it all.
And in this vast emptiness the village huddled. The yurts, mud-colored, weather-beaten and rounded, looked more like eroded boulders than anything made by humans. The battered Soyuz descent compartment did not, somehow, look particularly out of place here. But children ran and laughed, and neighbors called from one yurt to the next. Kolya could see animals, sheep, goats and horses, moving in unfenced herds, their lows and bleating carrying in the still air. Though he might be as much as eight centuries out of time, and though there could hardly have been a greater contrast in his origins with these people’s—spaceman and nomad, the most technologically advanced humans put together with some of the most primitive—the basic grammar of human discourse was unchanged, he saw, and he had come to a little island of human warmth, in the midst of the huge silent emptiness of the plain. Somehow that was reassuring, even if he was a Russian fallen into the hands of Mongols.
That night, Kolya and Sable huddled together under a foul-smelling blanket of what smelled like horsehair. The snores of the Mongols were all around them. But whenever Kolya looked up one of them always seemed to be awake, his eyes gleaming in the dim firelight. Kolya didn’t believe he slept at all. Sable, on the other hand, just rested her head against Kolya’s shoulder and slept for hours at a time; he was astonished at her courage.
In the night the wind rose up, and the yurt creaked and rocked, like a boat adrift on the sea of the steppe. Kolya, relentlessly awake, wondered what had become of Casey.


 
19: THE DELTA
His breakfast over, Secretary Eumenes dismissed his pages. He pulled his purple cloak over his shoulders, and, pushing the heavy leather door flap out of his way, walked out of his tent.
The clouds had cleared away, revealing a washed-out blue sky, pale like faded paint, and the morning sun was hot. At least the rain had stopped for once. But when he looked west, to the sea, Eumenes could see more black clouds bubbling and boiling, and he knew that another storm was on its way. Even the natives who clustered around the army camp selling charms, and gewgaws, and the bodies of their children, claimed never to have known such weather.
Eumenes set off toward Hephaistion’s tent. It was difficult going. The ground had been turned to soft, yellow mud, churned up by the feet of men and animals, that clung to Eumenes’ cavalry boots.
Around him the smoke of a thousand fires rose to the pale sky. The men were emerging from their tents, hefting clothing and gear heavy with mud. Some of them shaved off their stubble: an order to be clean-shaven had been one of the King’s earliest initiatives when he had taken over the army from his assassinated father, ostensibly so that enemies would not be given an easy handhold in close quarters. The Macedonians moaned, as usual, about this fancy Greek practice, and about the wretched, barbarous state of this place the King had brought them to.
Soldiers always liked to grumble. But when the fleet had first arrived here in the delta, having sailed down the Indus from the King’s camp, Eumenes himself had been appalled by the heat, the stink, the clouds of insects that had hovered over the marshy ground. But Eumenes prided himself on his disciplined mind; a wise man got on with his business whatever the weather. It even rains on god-kings, he thought.
Hephaistion’s tent was a grand affair, far grander than Eumenes‘, a sign of the favor with which the King regarded his closest companion. The living quarters were surrounded by a series of vestibules and antechambers, and were guarded by a detachment of Shield Bearers, the army’s elite infantry—reputed to be the finest foot soldiers in the world.
As Eumenes neared the tent he was challenged. The guard was a Macedonian, of course. He certainly knew Eumenes, yet he stood before the Secretary now, holding up his stabbing sword. Eumenes held his ground, his gaze unflinching, and eventually the soldier backed down.
The hostility of a Macedonian warrior for a Greek administrator was as inevitable as the weather—even if it was founded on ignorance, for how did these half-barbarians imagine that the great machinery of the army kept them all alive and provisioned, organized and directed, if not for the meticulous work of Eumenes’ Secretariat? Eumenes pushed his way into the tent without glancing back.
The vestibule was a mess. Chamberlains and pages righted tables, gathered up fragments of smashed crockery and bits of ripped clothing, and mopped up wine and what looked like blood-stained vomit. Last night Hephaistion had evidently once more been entertaining his commanders and other “guests.”
Hephaistion’s usher was a small, fat, fussy man with peculiar strawberry-blond hair. When he had kept Eumenes waiting in the vestibule for just the precise time required to reinforce his own position, he bowed and waved Eumenes forward into Hephaistion’s private chambers.
Hephaistion was on his couch, loosely covered by a sheet, and still in his nightshirt. He was the center of industry: chamberlains laid out clothes and brought in food, and a file of pages brought in jugs of water. Hephaistion himself, propped up on one elbow, picked languidly at a tray of meat.
There was a stirring under the sheet. A boy, eyes heavy with sleep, emerged and sat up, looking bewildered. Hephaistion smiled at him. He touched his fingers to his own lips, and then the boy’s, and patted his shoulder. “Go now.” The boy clambered off the couch, naked. A chamberlain pulled a cloak around him and led him from the chamber.
Eumenes, waiting by the entrance, tried not to show his disdain for all this. He had lived and worked with these Macedonians long enough to understand them. Under their Kings they had been welded into a force capable of conquering the world, but they were highland tribesmen only a couple of generations removed from their ancestral traditions. Eumenes would even strive to join in with their revels when it was politic to do so. But still, some of these pages were the sons of Macedonian nobility, sent to serve the King’s officers in order to complete their education. Eumenes could only imagine what impression it must make on such young men when they spent their mornings mopping up the stinking detritus of some barbarian-warrior in his cups—or spent their nights serving his needs in other ways.
At length Hephaistion acknowledged Eumenes. “You’re early today, Secretary.”
“I don’t think so—not unless the sun has begun to jump around the sky again.”
“Then I must be late. Hah!” He waved a meat-laden skewer at Eumenes. “Try some of this. You’d never think a dead camel could taste so good.”
“The reason the Indians spice their food so heavily,” Eumenes said, “is because they eat rotten meat. I’ll stick to fruit and mutton.”
“You really are a bore, Eumenes,” Hephaistion said tensely.
Eumenes bit back his irritation. Despite his endless rivalry with Hephaistion, he thought he understood the Macedonian’s mood. “And you miss the King. I take it there has been no word.”
“Half our scouts don’t even return.”
“Does it comfort you to lose yourself between the thighs of a page?”
“You know me too well, Secretary.” Hephaistion dropped the skewer back on the plate. “Perhaps you’re right about these spices. Still, they cut a passage through the gut like the Companion Cavalry through Persian lines…” He clambered off his couch, stripped off his nightshirt and pulled on a clean tunic.
This Macedonian was a contradiction, Eumenes had always thought. He was taller than most, with regular features, though a rather long nose, startling blue eyes, and close-cropped black hair. He held himself well. But there was no doubt he was a warrior, as the many scars on his body attested.
Everybody knew that Hephaistion had been the King’s closest companion since they were boys, and his lover since adolescence. Though the King had since taken wives, mistresses and other lovers, the latest being the wormlike Persian eunuch Bagoas, he had once, drunk, confided in Eumenes that he always regarded Hephaistion as the only true companion, the only true love of his life. The King, no fool even when it came to his friends, had put Hephaistion in command of this army group, and before that made him his Chiliarch—that is, his Vizier, in the Persian style. And as for Hephaistion there were no others, none but the King; his pages and other concubines were no more than ciphers to warm him when the King was away.
Hephaistion said now as he dressed, “Does it give you satisfaction to see me suffer over the King?”
“No,” Eumenes said. “I fear for him too, Hephaistion. And not just because he is my King—not because of the devastation his loss would cause in all our lives—but for him. You can believe that or not, but it’s nevertheless true.”
Hephaistion eyed him. He went to his bath, took a flannel and dabbed at his face. “I don’t doubt you, Eumenes. After all we have been through a great deal together, following the King on his great adventure.”
“To the ends of the Earth,” Eumenes said softly.
“The ends of the Earth—yes. And now, who knows, perhaps even beyond… Give me a moment more. Please, sit, have some water, wine, fruit…”
Eumenes sat and took some dried figs. It had indeed been a long journey, he thought. And how strange, how—disappointing—if it was all to end here, in this desolate place, so far from home.
With Iron Age soldiers pointing spears at their back, Bisesa, Cecil de Morgan, Corporal Batson and their three sepoy companions climbed over a final ridge. The delta of the Indus opened up before them, a plain striped by the glimmering surface of the broad, sluggish river. On the western horizon Bisesa could make out the profiles of ships on the sea, made indistinct by the dense, misty air.
The ships looked like triremes, she thought, wondering.
Before her an army camp was laid out. Tents had been set up along the riverbanks, and the smoke of countless fires coiled up into the morning air. Some of the tents were huge, and had open fronts like shops. Everywhere there was movement, a steady churning. There weren’t just soldiers: women walked slowly, many heavily laden, children ran over the muddy ground, and dogs, chickens and even pigs scampered through the churned-up lanes. Farther out, big enclosures held horses, camels and mules, and flocks of sheep and goats fanned out over the marshy land. Everybody and everything was muddy, from the loftiest camel to the smallest child.
De Morgan, despite mud and weariness, seemed exhilarated. Thanks to his “wasted education,” he knew a lot more than she did about what was going on here. He pointed to the open tents. “See that? The soldiers were expected to buy their provisions, and so you have these traders—many of them Phoenicians, if I remember correctly—following after the marching troops. There are all sorts of emporia, traveling theaters, even courts to administer justice… And remember this army has been in the field for years. Many of the men have acquired mistresses, wives, even children on the way. This is truly a traveling city…”
Bisesa was prodded in the back by a Macedonian’s long iron-tipped spear: his sarissa, as de Morgan had called it. Time to move on. They began to plod down the ridge toward the camp.
She tried to hide her fatigue. At Captain Grove’s request she had set off with a scouting party to try to make contact with this Macedonian army. After several days’ hike down the valley of the Indus, at dawn that morning they had given themselves up to a Macedonian patrol, hoping to be taken to the commanders. Since then they had been marched maybe ten klicks.
Soon they were in among the tents, and Bisesa found herself picking her way over churned-up mud and dung; the animal stink was overwhelming. It was more like a farmyard than a military camp.
They were soon surrounded by people, who stared at Bisesa’s flight suit, de Morgan’s morning suit, and the glaring red serge jackets of the British troops. Most of the people were short, shorter even than the nineteenth-century sepoys, but the men were broad, stocky, obviously powerfully strong. The soldiers’ tunics had been recut and patched, and even the leather tents showed signs of wear and repair—but the soldiers’ shields shone, gilded, and even the horses had silver bits in their mouths. It was a peculiar mixture of shabbiness and wealth. Bisesa could see that this army had been a long time away from home, but it had been successful, acquiring wealth beyond its soldiers’ dreams.
De Morgan seemed more interested in Bisesa’s reaction than in the Macedonians themselves. “What are you thinking?”
“I’m telling myself that I’m really here,” she said slowly. “I am really seeing this—that twenty-three centuries have somehow been peeled back. And I’m thinking of all the people back home who would have loved to be here, to see this.”
“Yes. But at least we are here, and that’s something.”
Bisesa stumbled, and was rewarded with another prod from the sarissa. She said softly, “You know, I have a pistol in my belt.” The Macedonians, as they had anticipated, had not recognized the party’s firearms and had let them keep them, while confiscating knives and bayonets. “And I am very tempted to take off the safety and make my escort here shove that pointy tip up his own Iron Age arse.”
“I wouldn’t advise it,” de Morgan said equably.
When Hephaistion was ready to face the day, Eumenes had his chamberlain bring forward the muster rolls and conduct sheets. This paperwork was spread out over a low table. As they spent most mornings, Eumenes and Hephaistion began to work through the endless details of administering an army of tens of thousands of men—the strengths of the army’s various units, the distribution of pay, reinforcements, arms, armor, clothing, baggage animals—work that went on even when an army had been static for so many weeks, like this one. In fact the task was made more complicated than usual by the demands of the fleet that stood idle in the mouth of the delta.
As always the report of the Secretary of Cavalry was especially troublesome. Horses died in huge numbers, and it was the duty of provincial governors across the empire to procure replacements and dispatch them to the various remount centers from where they would be sent to the field. But with the continuing lack of communication, there had been no resupply for some time, and the Cavalry Secretary, growing worried, recommended a sequestration from the local population—“If any fit horses can be found outside the cooking pot,” Hephaistion joked grimly.
Hephaistion was commander of this army group. But Eumenes, as Royal Secretary, had his own hierarchy that ran in parallel to the army’s command structure. He had subsidiary Secretaries attached to each of the main army units—the infantry, the cavalry, the mercenaries and others—each assisted by Inspectors who did much of the detailed information-gathering. Eumenes prided himself on the accuracy and currency of his information: quite an achievement in the service of Macedonians, most of whom, even the nobility, were illiterate and innumerate.
But Eumenes was well equipped for the task. Older than most of the King’s close companions, he had served the King’s father Philip, as well as the son.
Philip had seized Macedon three years before the birth of his heir. In those days the kingdom had been a loose coalition of feuding principalities, under threat from the barbarian tribes to the north and the devious Greek city-states to the south. Under Philip the northern tribes had soon been subdued. A confrontation with the Greeks had been inevitable—and when it had come Philip’s crucial military innovation, a highly trained, highly mobile cavalry division called the Companions, had sliced through the Greeks’ slow-moving hoplite infantry.
Eumenes, himself a city-state Greek from Cardia, knew that resentment against the Greeks’ barbarian conquerors was unlikely ever to fade. But in a time when civilization was limited to a few pockets surrounded by great seas of barbarism and the unknown, the more politically aware of the Greeks knew that a strong Macedon shielded them from worse dangers. They lauded Philip’s wider ambition to invade the immense empire of Persia, ostensibly in order to revenge earlier Persian atrocities against Greek cities. And the education of the King’s son at the hands of Greek tutors, including the famous Aristotle, pupil of Plato, had served to reinforce an impression of Philip’s Hellenism.
It had been just as Philip was preparing for his great Persian adventure that he had been assassinated.
The new King was just twenty, but he had shown no hesitation in continuing where his father had left off. A series of rapid campaigns had consolidated his position in Macedonia and Greece. Then he had turned his attention to the prize that had been almost in Philip’s grasp. The Persian empire sprawled from Turkey to Egypt and Pakistan, and its Great King could field forces that could number a million. But after six years of a short, brutal and brilliant campaign, a King of Macedon had mounted the throne of Persepolis itself.
This King had not wanted simply to conquer, but to rule. He had sought to spread Greek culture through Asia: he had planted or rebuilt cities to the Greek model throughout his empire. And, more controversially, he had tried to weld together the disparate people who now came under his rule. He had adopted Persian dress and mannerisms, and shocked his men by kissing Bagoas the eunuch on the lips in their sight.
Meanwhile Eumenes’ own career had advanced with the King’s. His efficiency, intelligence and political subtlety had earned him the King’s undying confidence—and his responsibilities had swollen with the growing empire, until Eumenes felt as if he was carrying the burden of a world on his shoulders.
But a mere empire was not enough for this King. With Persia won he had launched his battle-hardened army, all fifty thousand of them, to the south and west, toward the rich, mysterious prize of India. They headed ever east into unexplored and unmapped country, heading for a coast that would, the King believed, be the shore of the Ocean that ran around the world. The country was strange: there were crocodiles in the rivers, and forests full of gigantic snakes, and there were rumors of empires nobody had ever heard of before. But the King would not stop.
Why did he go on? Some said he was a god in mortal flesh, and the ambitions of gods transcended those of men. Some said that he sought to ape the achievements of the great hero Achilles. There was curiosity too; a man who had been tutored by Aristotle could not help but grow up with a deep desire to know the world. But Eumenes suspected the truth was simpler. This King was his illustrious father’s creation, and it was no wonder that the new King had wanted to eclipse his father’s very ambitions, and so to prove himself the greater man.
At last, at the river Beas, the troops, exhausted from years of campaigning, had rebelled, and even the god-king could go no further. Eumenes believed that the men’s gut wisdom was sound. Enough was enough; they would do well to hold what had already been taken.
Besides, on a deep level of his sophisticated mind, Eumenes was subtly calculating his own advantage. He had always faced rivalries in the court: the Macedonian contempt for the Greek, the fighting man’s derision of mere “scribes,” and Eumenes’ very competence were enough to make him many enemies. Hephaistion particularly was notoriously jealous of anybody who had his lover’s confidence. Often the tensions among the King’s companions could be lethal. But Eumenes had survived—and he was not without his own ambitions. As the emphasis of the King’s reign turned from conquest to political and economic consolidation, Eumenes’ more subtle skills might find greater purchase, and he intended to be well placed to advance his own position beyond that of a mere Secretary.
After that reverse at the Beas, the King still had one grand ambition, though. Still deep in India, he built an immense fleet to be sailed down the Indus and then along the coast of the Persian Gulf, intending to establish a new trade route that might further unify his empire. He had split his forces: Hephaistion was to take the fleet to the mouth of the delta, followed by the baggage train and the King’s prized elephants; Eumenes and his staff had traveled with the fleet. The King himself stayed behind to campaign against rebellious tribesmen in his new Indian province.
All had gone well, until the King had taken on a people called the Malloi, and their fortress city of Multan. The King, with typical daring, had led the attack himself—but he had taken an arrow in the chest. The last dispatch Hephaistion had received had reported that the wounded King was to be placed on a ship and floated down the river to join the rest of the fleet, while his army followed later.
But that had been days ago. It was as if the world-conquering army upriver had utterly disappeared. And the sky had been full of unimaginably strange portents; some of the men muttered that they had seen the sun itself lurch across the sky. Such strange signs could only signify a huge and terrible event—and what could that be but the death of the god-king? Eumenes believed more in hard fact than any number of omens, but it was hard for him to decipher this information, or rather the lack of it, and unease grew steadily.
Still, the unrelenting routine of running the army was a distraction from the greater uncertainty of the situation. Eumenes and Hephaistion had to deal with contentious issues that could not be resolved at lower levels of the bureaucracy. Today they turned to the case of a commander of a division of Foot Companions who, on discovering his favorite prostitute in the bed of a fellow officer, had lopped off the man’s nose with his dagger.
“It’s a nasty little case,” said Eumenes, “which sets a bad example.”
“But it’s more complicated than that. This is a shameful act.” So it was; such disfiguring had been meted out, on the King’s orders, for example to an assassin of the defeated Darius, Great King of Persia. “And I know these men,” Hephaistion went on. “Rumor has it they were lovers too! Somehow this girl has come between them, perhaps hoping to profit by turning one against another.” He rubbed his long nose. “Who is the girl, by the by?”
It was a good question. It wasn’t impossible for members of resentful, defeated peoples to work their way into the command structure of the King’s army, to do as much damage as they could. Eumenes riffled through his scrolls.
But before he could find the answer Hephaistion’s usher came bustling in. “Sir! You must come… The strangest thing, the strangest people—”
Hephaistion snapped, “Is it news of the King?”
“I don’t know, sir. Oh, come, come!”
Hephaistion and Eumenes glanced at each other. Then they stood, carelessly toppling the table with its scrolls, and hurried out. Hephaistion snatched up his sword on the way.
Bisesa and de Morgan were brought to a grander collection of tents, though no less mud-spattered than the rest. Severe-looking guards armed with spears and stabbing swords stood at the entrance, glaring at them. Bisesa’s escort stepped forward and began to jabber in his fast Greek. One of the guards nodded curtly, stepped into the first tent and spoke to somebody within.
De Morgan was tense, edgy, excited—a state he got into, Bisesa had learned, when he sensed opportunity. She tried to keep herself calm.
More guards, in subtly different uniforms, came pouring out of the tent. They surrounded Bisesa and the others, their swords pointed at the travelers’ bellies. Then out came two figures, obviously more senior; they wore military-looking tunics and cloaks, but their clothes were clean. One of these commanders, the younger, came pushing through the guards. He had a broad face, a long nose, short dark hair. He looked them up and down and peered up into their faces—like his troops he was shorter than any of the moderns. He seemed tense, gaunt, unhappy to Bisesa, but his body language was so alien it was hard to be sure.
He stood before de Morgan and yelled in his face. De Morgan quailed, flinching from the rain of spittle, and stammered a reply.
Bisesa hissed, “What does he want?”
De Morgan frowned, concentrating. “To know who we are… I think. His accent is thick. His name is Hephaistion. I asked him to slow down. I said my Greek was poor—and so it is; the stuff I was taught to parrot at Winchester wasn’t much like this.”
Now the other commander stepped forward. He was evidently older, bald save for a frosting of silver hair, and his face was softer, narrow—shrewd, Bisesa thought. He put his hand on Hephaistion’s shoulder, and spoke to de Morgan in more measured tones.
De Morgan’s face lit up. “Oh, thank God—a genuine Greek! His tongue is archaic but at least he can speak it properly, unlike these Macedonians…”
So, with a double translation through de Morgan and the older man, who was called Eumenes, Bisesa was able to make herself understood. She gave their names and pointed back up the valley of the Indus. “We are with an army detachment,” she said. “Far up the valley…”
“If that is true we should have encountered you before,” snapped Eumenes.
She didn’t know what to say. Nothing in her life had prepared her for an incident like this. Everything was strange, everything about these people from the depths of time. They were short, grimy, vigorous, powerfully muscled—they seemed closer to the animal than the human. She wondered how they saw her.
Eumenes stepped forward. He walked around Bisesa, fingering the fabric of her clothes. His fingers lingered over the butt of Bisesa’s pistol, and she tensed; but happily he left it alone. “Nothing about you is familiar.”
“But everything is different now.” She pointed to the sky. “You must have seen it. The sun, the weather. Nothing is as it was before. We have been brought on a journey against our will, without our understanding. As have you. And yet we have been brought together. Perhaps we can—help each other.”
Eumenes smiled. “With the army of a god-king I have journeyed through strangeness these past six years, and everything we have encountered we have conquered. Whatever strange power has stirred up the world, I doubt it holds any fear for us…”
But now a cry went up, rustling through the camp. People started running to the river, thousands of them moving at once, as if a wind had run over a field of grass. A messenger ran up and spoke rapidly to Eumenes and Hephaistion.
Bisesa asked de Morgan, “What is it?”
“He’s coming,” the factor said. “He’s coming at last.”
“Who?”
“The King…”
A small flotilla of ships sailed down the river. Most were broad flat-bottomed barges, or magnificent triremes with billowing purple sails. But the craft at the head of the flotilla was smaller and, without a sail, was pulled along by fifteen pairs of oarsmen. At its stern was an awning, stitched with purple and silver. As the boat neared the camp the awning was pulled back to reveal a man, surrounded by attendants, lying on what looked like a gilded couch.
A muttering ran through the watching crowd. Bisesa and de Morgan, forgotten by all but their guards, pressed with the rest toward the shallow bank. Bisesa said, “What are they saying now?”
“That it’s a trick,” de Morgan said. “That the King is dead, that this is merely his corpse being returned for burial.”
The boat put into the shore. Under Hephaistion’s command a team of soldiers ran forward with a kind of stretcher. But, to general astonishment, the figure on the couch stirred. He waved the stretcher-bearers away, and then, slowly, painfully, with the help of his white-robed attendants, he got to his feet. The crowds on the banks, all but silent, watched his painful struggle. He was wearing a long-sleeved tunic and a cloak of purple, and a heavy cuirass. The cloak was inlaid and edged with gold, and the tunic ornately worked with patterns of sunbursts and figures.
He was short, stocky, like most of the Macedonians. He was clean-shaven, and he wore his brown hair brushed back from a center parting and long enough to touch his shoulders. His face, if weather-beaten red, was strong, broad and handsome, and his gaze steady and piercing. And as he faced the gathering on the bank he held his head oddly, tilted a little to the left, so that his eyes were uplifted, and his mouth was open.
“He looks like a rock star,” Bisesa whispered. “And he holds his head like Princess Diana. No wonder they love him…”
A new muttering began to spread through the crowd.
“It’s him,” de Morgan whispered. “That’s what they are saying.” Bisesa glanced at him and was startled to see tears in his eyes. “It is him! It is Alexander himself! By God, by God.”
The cheering started, spreading like fire through dry grass, and the men waved their fists and their spears and swords. Flowers were thrown, and a gentle rain of petals settled over the boat.


 
20: THE CITY OF TENTS
At dawn, two days after his departure, the Mongol envoy returned. The cosmonauts’ fate, it seemed, had been decided.
Sable had to be prodded awake. Kolya was already alert, his eyes gritty with sleeplessness. In the musty dark of the yurt, where children snored gently in their cots, the cosmonauts were given breakfast of a little unleavened bread, and a bowl of a kind of hot tea. This was aromatic, presumably made from steppe herbs and grasses, and was surprisingly refreshing.
The cosmonauts moved stiffly. They were both recovering quickly from their orbital sojourn, but Kolya longed for a hot shower, or even to be able to rinse his face.
They were led out of the yurt, and allowed a toilet break. The sky was brightening, and the customary lid of cloud and ash seemed comparatively light today. Some of the nomads were paying their respects to the dawn, with genuflections to the south and east. This was one of their few public displays of religious feeling; the Mongols were shamanists, eschewing public rituals for oracles, exorcisms and magic displays in the privacy of their yurts.
The cosmonauts were led to a small group of men. They had saddled up half a dozen horses, and had harnessed two more to a small wooden-wheeled cart. The horses were stocky and undisciplined-looking, like their owners; they looked around impatiently, as if eager to get this chore over with.
“At last we’re out of here,” Sable grunted earnestly. “Civilization here we come.”
“There is a Russian saying,” Kolya warned. “Out of the frying pan…”
“Russian my ass.”
The cosmonauts were prodded toward the cart. They had to climb aboard, hands still bound. As they sat down on the bare floor a Mongol man, strong-looking even by the standards of these people, approached them, and began to harangue them loudly. His leathery face was creased like a relief map.
Sable said, “What’s he saying?”
“No idea. But we’ve seen him before, remember. I think this is the chief. And his name is Scacatai.” The chief had come to inspect them during their first hours of captivity.
“This little asshole is going to try to make capital out of us. What were those words you used?”
“Darughachi. Tengri.”
Sable glared at Scacatai. “Did you get that? Tengri, Tengri. We’re ambassadors from God. And I’m not about to ride off to the Pleasure Dome with my arms tied behind my back. Let us loose, or I’ll fry your sorry butt with a thunderbolt.”
Scacatai, of course, understood nothing but the fragments of Mongolian, but Sable’s tone carried the day. After more mutually incomprehensible argument, he nodded to one of his sons, who cut Sable’s and Kolya’s bonds.
“Good work,” Kolya said, rubbing his wrists.
“Piece of cake,” Sable said. “Next.” She started pointing, at the Soyuz, and at the parachute silk stacked up against one of the yurts. “I want what’s mine. Bring that silk to the cart. And the stuff you stole out of the Soyuz…” It took much gesturing to get this point across, but at length, with much bad grace, Scacatai ordered his people to load up the parachute, and bits of kit were brought out of the yurt. Soon the cart was incongruously piled high with parachute, spacesuits and other gear. Kolya checked that the emergency medical supplies and flare guns were there—and the components of the ham radio gear, their only possible line to the outside world, and Casey and the others in India.
Sable rummaged through the gear and dug out a life raft. She handed it ceremonially to Scacatai. “Here you go,” she said. “A gift from Heaven. When we’ve gone, pull this toggle like so. You dig?” She mimed the action repeatedly until it was clear that the Mongol understood. Then she bowed, and Kolya followed suit, and they clambered onto the cart.
The horsemen set off, one of them leading the cart horses by a rope, and the cart lumbered into motion. “Thanks for the mutton, buster,” Sable called back.
Kolya studied her. Bit by bit, starting from a position of utter weakness and vulnerability, she was assuming control of the situation. In the days since the landing she seemed to have burned her fear out of herself by an effort of will—but her intensity of purpose made Kolya uneasy. “You have nerve, Sable.”
Sable grinned. “A woman doesn’t get to the top of the Astronaut Office without learning to be tough. Anyhow, it’s nice to leave with a little more style than when we arrived—”
There was a loud bang, a chorus of confused cries. Scacatai had pulled the ripcord on the raft. The Mongols stared in open-mouthed astonishment at this bright orange artifact that had exploded into existence out of nowhere. Before the village had receded into the distance, the children were starting to bounce on the raft’s inflated rim.
The party made remarkably rapid progress. For hours on end the riders kept their horses moving at a trot, a pace that Kolya was sure would quickly exhaust the animals, but the horses were obviously bred for such treatment. The Mongols ate in the saddle, and expected the cosmonauts to do the same. They didn’t even stop for toilet breaks, and Sable and Kolya learned to keep out of the way when a rider’s volley of urine was caught by the wind.
As they traveled on, Kolya would sometimes glimpse sparks in the distance, floating silently above the ground. He wondered if these were examples of the “Eyes” Casey had described in India. If so, were the Eyes a worldwide phenomenon? He would have welcomed the chance to study one, but their track never brought them close, and the Mongols showed no curiosity.
Before the sun had climbed to its highest, they arrived at a waystation. It was just a huddle of yurts, lost in the middle of the emptiness of the steppe, but several horses were tied up outside, and Kolya glimpsed a herd of others, moving with the silence of distance across the steppe. As they approached, the riders rang a bell, and the keepers of the station came running out. The riders quickly negotiated with the keepers, exchanged their horses, and were on their way.
Sable grumbled, “I could have done with a break. The suspension on this thing is a little stiff.”
Kolya gazed back at the station. “I think this must be the yam.”
“The what?”
“At one time the Mongols held all of Eurasia from Hungary to the South China Sea. They kept it all unified with fast communications—a system of routes and waystations where you could change your horses. The Romans had a similar system. A courier could cross two or three hundred kilometers in a day.”
“This isn’t exactly a road. We’re just riding over empty steppe. So how did these guys know how to find this place?”
“Mongols learn to ride before they can walk,” Kolya said. “Crossing this vast plain, they have to be expert navigators. They probably don’t even have to think about it.”
Even when night came the Mongols rode on. They slept in the saddle, with one or two of them leading the others. Sable found the jolting of the cart kept her awake. But Kolya, exhausted by two sleepless nights, overstressed, overwhelmed by the oxygen-rich air of the steppe, slept from sunset to dawn.
At times, though, the riders did hesitate. They had to cross peculiar straight-line boundaries between bare, baked-dry steppe and areas of bright green grass, and other places where flowers lay scattered, wilting—and other areas, stranger yet, where banks of snow lay half-melted in pools of shadow.
It was obvious to Kolya that these suspiciously straight borders were transitions between one time slice and another, and that this steppe was stitched together from a myriad fragments drawn from different times of the year—even different eras. But just as the snow was melting in the warmth, the spring flowers were quickly wilting, and the summer grass screeds were mottled and curled. Perhaps there would be some recovery, some knitting-together, Kolya thought, after a full cycle of seasons. But he suspected that it would take more than a single year to assemble a new ecology from these timeshifted bits of the old.
The Mongol nomads could understand none of this, of course. Even the horses bucked and whinnied as they crossed these disturbing transitions.
Once the riders, evidently baffled, stopped at a site that seemed as empty and undistinguished as the rest of the steppe. Perhaps, Kolya speculated, a waystation had been sited here, and the riders couldn’t imagine why they hadn’t found it. The station was lost, not in space, but in time. The nomads, evidently a practical people, took this in their stride. After a brief discussion marked with much shoulder-shrugging, they moved on, but at a slower pace; evidently they had decided that if they couldn’t rely on the waystations they should spare the horses.
In the afternoon of the second day, the character of the country began to change, becoming more broken and hilly. Now they rode through shallow valleys, sometimes fording streams, and passed copses of larch and pine. It was a much more human landscape, and Kolya felt relieved to be away from the oppressive unchanging immensity of the steppe. Even the Mongols seemed to be happier. As they pushed through one small stand of trees, one brute-faced young man leaned down to pluck handfuls of wild geraniums that he attached to his saddle.
The area was relatively densely populated. They passed many yurt villages, some of them large and sprawling, with smoke rising everywhere, the fine threads leaning in the prevailing wind. There were even roads, after a fashion, or at least heavily worn and rutted trails. This part of the Mongol empire seemed to have come through the Discontinuity almost intact, even though it was studded with time-slice incongruities.
They came to a broad, sluggish river. A ferry had been set up here, a platform guided by ropes slung across the river. The platform was big enough for the riders, cosmonauts, horses and even the cart to be loaded on and transferred in one go.
On the far bank they turned south, following the river. Kolya saw that a second great river snaked across the countryside, glistening; they were heading for a mighty confluence. Clearly the nomads knew where they were going.
But at the foot of a hill, close to a big oxbow loop of one of the rivers, they came to a slab of stone, closely inscribed. The nomads slowed and stared.
Kolya said grimly, “They haven’t seen this before, that’s clear. But I have.”
“You’ve been here?”
“No. But I’ve seen pictures. If I’m right this is the confluence of the Onon and Balj rivers. And that monument was set up in the 1960s, I think.”
“So this is a little teeny time slice. No wonder these guys are staring.”
“The script is supposed to be old Mongolian. But nobody knows for sure if they got it right.”
“You think our escorts can read it?”
“Probably not. Most of the Mongols were illiterate.”
“So this is a memorial? A memorial to what?”
“To an eight-hundredth birthday…”
They rode on and climbed over a last ridge. There, set out before them on a lush green plain, was another yurt village—no, not a village, Kolya realized, a city.
There must have been thousands of tents, set out in a regular grid pattern, spanning hectares of ground. Some of the yurts seemed no more impressive than those in Scacatai’s village out on the steppe, but at the center was a much grander structure, a vast complex of interconnected pavilions. All this was enclosed by a wall, but there were outer “suburbs,” a kind of shantytown of cruder-looking yurts that huddled outside the wall. Dirt roads cut across the plain from all directions, leading to the gates in the wall. A lot of traffic moved on the roads, and inside the city itself smoke rose from the yurts, merging into a pale brown smog that hung over the city.
“Christ,” said Sable. “It’s a tent Manhattan.”
Perhaps. But on the green land beyond the city Kolya saw vast herds of sheep, goats and horses, grazing contentedly. “Just as the legends described,” he murmured. “They were never anything more than nomads. They ruled a world, yet cared only about having somewhere to graze their flocks. And when the time comes to move to the winter pastures, this whole city will be uprooted and moved south…”
Once more the horses jolted into motion, and the party rode down the shallow ridge toward the yurt city.
At the gate, a guard in a blue, star-spangled tunic and felt cap held them up.
Sable said, “You think our guys are trying to sell us?”
“Negotiating a bribe, perhaps. But in this empire everything is owned by the ruling aristocracy—the Golden Family. Scacatai’s people can’t sell us—the Emperor already owns us.”
At last the party was allowed to go ahead. The guard commander attached a detail of soldiers, and Sable, Kolya, and just one of their Mongol companions, along with the cart laden with their gear, were escorted into the city.
They made their way down a broad lane, heading directly for the big tent complex at the center. The ground was just churned-up mud. The yurts were grand, and some were decorated in rich fabrics. But the stench was Kolya’s overwhelming first impression—like Scacatai’s village, but multiplied a thousandfold; it was all he could do to keep from gagging.
Smell or not, the streets were crowded, and not just by Asian peoples. There were Chinese and perhaps even Japanese, Middle Eastern types, maybe Persians or Armenians, Arabs—even round-eyed west Europeans. The people wore finely made tunics, boots and hats, and many had heavy jewelry around their necks, wrists and fingers. The cosmonauts’ gaudy jumpsuits attracted some eyes, as did the spacesuits and other gear piled on their cart, but nobody seemed much interested.
“They are used to strangers,” Kolya said. “If we’re right about our location in time, this is the capital of a continental empire. We must be sure not to underestimate these people.”
“Oh, I won’t,” said Sable grimly.
As they neared the central complex of pavilions, the presence of soldiers became more obvious. Kolya saw archers and swordsmen, armed and ready. Even those off-duty glared at the party as it passed, breaking off from their eating, and gambling over dice. There must have been a thousand troops guarding this one big tent.
They reached an entrance pavilion, big enough to have swallowed Scacatai’s yurt whole. A standard of white yak tails hung over the entrance. There were more negotiations, and a messenger was sent deeper into the complex.
He returned with a taller man, obviously Asiatic but with startling blue eyes, and expensively dressed in an elaborately embroidered waistcoat and pantaloons. This figure brought a team of advisors with him. He studied the cosmonauts and their equipment, running his hands briefly over the fabric of Sable’s jumpsuit, and his eyes narrowed with curiosity. He conversed briefly and unintelligibly with his advisors. Then he snapped his fingers, turned, and made to leave. Servants began to take the cosmonauts’ goods away.
“No,” Sable said loudly. Kolya cringed inwardly, but she was standing her ground. The tall man turned slowly and stared at her, wide-eyed with surprise.
She walked up to the cart, took a handful of parachute fabric, and spread it out before the tall man. “All this is our property. Darughachi Tengri. Comprende? It stays with us. And this material is our gift for the Emperor, a gift from the sky.”
Kolya said nervously, “Sable—”
“We really don’t have a lot to lose, Kolya. Anyhow you started this charade.”
The tall man hesitated. Then his face split briefly into a grin. He snapped orders, and one of his advisors ran off deeper into the complex.
“He knows we’re bluffing,” Sable said. “But he doesn’t know what to make of us. He’s a smart guy.”
“If he’s that smart we should be careful.”
The advisor returned with a European. He was a small, runty man who might have been about thirty, but, under the customary layer of grime, and with his hair and beard raggedly uncut, it was hard to tell. He studied the two of them with fast, calculating eyes. Then he spoke rapidly to Kolya.
“That sounds like French,” Sable said.
And so it turned out to be. His name was Basil, and he had been born in Paris.
In a kind of anteroom they were served with food and drink—bits of spiced meat, and a kind of lemonade—by a serving girl. She was plump, no older than fourteen or fifteen, and wore little but a few veils. She looked vaguely European too to Kolya, and her eyes were empty; he wondered how far she had been brought from home.
The tall grandee’s purpose soon became clear. Basil was proficient in the Mongol tongue, and was to serve as an interpreter. “They assume all Europeans speak the same language,” Basil said, “from the Urals to the Atlantic. But this far from Paris it’s an understandable error…”
Kolya’s French was quite good—better than his English, in fact. Like many Russian schoolchildren he had been taught it as his second language. But Basil’s version of French, dating only a few centuries after the birth of that nation itself, was difficult to grasp. “It’s like meeting Chaucer,” Kolya explained to Sable. “Think how much English has changed since then… save that Basil must have been born a century or more before Chaucer.” Sable had never heard of Chaucer.
Basil was bright, his mind flexible—Kolya supposed he wouldn’t have made it so far if not—and it took them only a couple of hours to build up a reasonable understanding.
Basil said he was a trader, come to the capital of the world to make his fortune. “The traders love the Mongols,” he said. “They’ve opened up the east! China, Korea—” It took a while to identify the place names he used. “Of course most of the traders here are Muslims and Arabs—most people in France don’t know the Mongols even exist!…” Basil had his eye on the main chance, and he began to ask questions—where the cosmonauts had come from, what they wanted, what they had brought with them.
Sable intervened. “Listen, pal, we don’t need an agent. Your job is to speak our words to—uh, the tall man.”
“Yeh-lü,” said Basil. “His name is Yeh-lü Ch’u-ts’ai. He is a Khitan…”
“Take us to him,” Sable said simply.
Though Basil argued, her tone of command was unmistakable, even without translation. Basil clapped his hands, and a chamberlain arrived, to escort them into the presence of Yeh-lü himself.
They walked through corridors of felt, ducking their heads; the roofs were not built for people their height.
In a small chamber in a corner of this palace of tents, Yeh-lü was reclining on a low couch. Servants hovered at his elbow. Before him on the floor he had spread out faded diagrams that looked like maps, a kind of compass, blocks carved into figures that looked vaguely Buddhist, and a pile of small artifacts—bits of jewelry, small coins. It was the stock in trade of an astrologer, Kolya guessed. With an elegant gesture Yeh-lü bade them sit down, on more low couches.
Yeh-lü was patient; forced to speak to them through an uncertain chain of translation via Basil and Kolya, he asked them their names, and where they had come from. At the answer that had become their stock reply—from Tengri, from Heaven—he rolled his eyes. Astrologer he might be, but he was no fool.
“We need a better story,” Kolya said.
“What do these people know of geography? Do they even know what shape the world is?”
“Damned if I know.”
Briskly Sable got to her knees and pulled aside a felt mat, exposing dusty earth. With a fingertip she began to sketch a rough map: Asia, Europe, India, Africa. She stabbed her finger into the heart of it. “We are here…”
Kolya remembered that the Mongols always oriented themselves to the south, while Sable’s map had north at the top; with that simple inversion things became much clearer.
“Now,” said Sable. “Here’s the World Ocean.” She dragged her fingers through the dust beyond the continents, making a ridged circle. “We come from far away—far beyond the World Ocean. We flew over it like birds, on our orange wings…” It wasn’t quite true, but was close to the truth, and Yeh-lü seemed to accept it for now.
Basil said, “Yeh-lü is asking about the yam. He has ordered riders out along all the main routes. But some are broken. He says he knows the world has undergone a great disturbance. He wants to know what you understand about this strangeness, and what it means for the empire.”
“We don’t know,” said Sable. “That’s the truth. We are just as much victims of this as you are.”
Yeh-lü seemed to accept this. He stood languidly, and spoke again.
Basil gasped with excitement. “The Emperor himself is impressed by your gift, the orange cloth, and wants to see you.”
Sable’s eyes hardened. “Now we’re getting somewhere.”
They stood, and a party quickly formed up, headed by Yeh-lü, with Sable, Kolya and Basil at the center, surrounded by a phalanx of tough-looking guards.
Kolya was rigid with fear. “Sable, we have to be careful. We’re the Emperor’s property, remember. He will speak only to members of his family, perhaps a few key aides like Yeh-lü. Everybody else just doesn’t count.”
“Yeah, yeah. Even so. We’ve done well, Kolya. Just a few days here and we’ve got this far already… Now we just have to figure the angles.”
They were taken into a much grander chamber. The walls were hung with rich embroidery and tapestry, the floors covered with layers of rugs and carpets so thick they were soft to walk on. The place was crowded. Courtiers milled and beefy-looking soldiers stood around the walls, laden with weapons, glaring at the cosmonauts and everybody else—even each other. In one corner of the yurt an orchestra played softly, a harmony of lutes. All the instrumentalists were beautiful, all very young girls.
And yet for all its opulence this was still just a yurt, Kolya thought, and the prevailing stink, of greasy flesh and stale milk, was just as bad as in Scacatai’s humble home. “Barbarians,” he muttered. “They didn’t know what towns and farms were for save as sources of booty. They plundered a world, but they still live like goatherds, their tents piled with treasures. And in our time their descendants will be the last nomads of all—still trapped by their barbaric roots—”
“Shut up,” Sable hissed.
Following Yeh-lü, they walked slowly to the center of the yurt. Around the throne that was the focus of this wide space stood a number of smooth-faced young men. They looked similar: perhaps the Emperor’s sons, Kolya thought. There were many women here, sitting before the throne. All were handsome, though some looked as old as sixty; the younger ones were quite stunningly beautiful. Wives, or concubines?
Yeh-lü stepped aside, and they stood before the Emperor.
He looked about sixty. Sitting on his ornately carved throne, he was not tall. But he was slim, upright; he looked very fit. His face was full, his features small—very Asiatic—with only a trace of grey in his hair and neatly groomed beard. He held a swatch of parachute cloth in his hand, and he regarded them steadily. Then he turned aside and muttered something to one of his advisors.
“He has eyes like a cat’s,” said Sable.
“Sable—you know who this is, don’t you?”
“Of course.” To his astonishment she grinned, more excited than fearful.
Genghis Khan watched them, his black eyes unreadable.


 
21: RETURN TO JAMRUD
At dawn Bisesa was woken by the peals of trumpets. When she emerged from the tent, stretching, the world was suffused with blue-gray. All across the river delta the trumpet notes rose up with the smoke of the night’s fires.
She really was in the camp of Alexander the Great; this was no dream—or nightmare. But mornings were the times she missed Myra the most, and she ached for her daughter, even in this astonishing place.
While the King and his advisors decided what to do, Bisesa, de Morgan and the others had spent the night at the Indus delta camp. The moderns were kept under guard, but they were given a tent of their own to sleep in. The tent itself was made of leather. Battered, scuffed, it stank, of horses, food, smoke, and the sweat of soldiers. But it was an officer’s tent, and only Alexander and his generals had more luxurious accommodation. Besides, they were soldiers, and used to roughing it, all save Cecil de Morgan, and he had learned better than to complain.
De Morgan had been quiet all night, in fact, but his eyes were alive. Bisesa suspected he was calculating how much leverage he could apply in his new role as an irreplaceable interpreter. But he grumbled about the Macedonians’ “barbaric” Greek accent. “They turn ch into g and th into d. When they say ‘Philip’ it sounds like ‘Bilip’…”
As the day gathered, Eumenes, the Royal Secretary, sent a chamberlain to Bisesa’s tent to communicate the King’s decision. The bulk of the army would stay here for now, but a detachment of troops—a mere thousand!—would make their way up the Indus valley to Jamrud. Most of them would be Shield Bearers, the shock troops who were used on such ventures as night raids and forced marches—and who were entrusted with Alexander’s own safety. The King himself was to make the journey, along with Eumenes and his favorite and lover, Hephaistion. Alexander was evidently intrigued by the prospect of seeing these soldiers from the future in their bastion.
Alexander’s army, tempered by years of campaigning, was remarkably well disciplined, and it took only a couple of hours for the preparations to be completed, and the orders for the march to be sounded.
Infantrymen formed up with weapons and light packs on their backs. Each unit, called a dekas, although it typically contained sixteen men, had a servant and a pack animal to carry its gear. The animals were mostly mules, but there were a few foul-smelling camels. A couple hundred of Alexander’s Macedonian cavalry would ride along with the infantry. Their horses were odd-looking little beasts; Bisesa’s phone said they were probably of European or central Asian stock, and they looked clumsy to eyes used to Arabian breeds. The horses had only soft leather shoes and would surely have quickly been ruined by being over-ridden on rocky or broken ground. And they had no stirrups; these short, powerful-looking men gripped their horses’ flanks hard with their legs and controlled their mounts with vicious-looking bits.
Bisesa and the British would travel with the Macedonian officers, who walked like their troops—as did even the King’s companions and the generals. Only the King was forced by his injuries to ride, on a cart drawn by a team of horses. His personal physician, a Greek called Philip, rode with him.
But after they had set off Bisesa realized that the thousand troops, with their military gear, their servants, pack animals and officers, were only the core of the column. Trailing after them was a rabble of women and children, traders with laden carts, and even a couple of shepherds driving a flock of scrawny-looking sheep. After a couple of hours’ marching, this ragged, uncoordinated train stretched back half a kilometer.
Hauling this army and its gear across the countryside involved an enormous amount of labor, unquestioned by everybody concerned. Still, once they had entered the rhythm of the march, the troopers, some of whom had already marched thousands of kilometers with Alexander, simply endured, setting one hardened foot before the other, as foot-slogging soldiers had always done. Marching was nothing new to Bisesa and the British troops either, and even de Morgan endured it in silence with a fortitude and determination Bisesa grudgingly admired. Sometimes the Macedonians sang odd, wistful songs, in strange keys that sounded out of tune to Bisesa’s modern ears. These people of the deep past still seemed so odd to her: short, squat, vivid, as if they belonged to a different species altogether.
When she got the chance, Bisesa studied the King.
Seated on a gloriously heavy-looking golden throne, being hauled across India by animal-power, Alexander was dressed in a girdle and striped tunic, with a golden diadem around the purple Macedonian hat on his head, and held a golden scepter. There wasn’t much of the Greek to be seen about Alexander. Perhaps his adoption of Persian ways was more than just diplomatic; perhaps he had been seduced by the grandeur and wealth of that empire.
As he traveled his tame prophet Aristander sat at his side, a bearded old man in a grimy white tunic and with sharp, calculating eyes. Bisesa speculated that this hand-waver might be concerned about the impact of people from the future on his position as the King’s official seer. Meanwhile the Persian eunuch called Bagoas leaned nonchalantly against the back of the throne. He was a pretty, heavily made-up young man in a kind of diaphanous toga, who from time to time stroked the back of the King’s head. Bisesa was amused by the weary glares Hephaistion shot at this creature.
Alexander, though, slumped on his throne. It hadn’t been hard for Bisesa to figure out, with the help of the phone, just when in his career she had encountered him. So she knew he was thirty-two, and though his body was powerful, he looked exhausted. After years of campaigning, in which he led his men into the thick of it with a self-sacrificing bravery that must have sometimes bordered on folly, Alexander bore the results of several major injuries. He even seemed to have difficulty breathing, and when he stood it was only through extraordinary willpower.
It was strange to think that this still-young man had already come to rule more than two million square kilometers, and that history was a matter of his whim—and stranger yet to remember that in the timeline of Earth his campaign had already passed its high-water mark. His death would have been only months away, and the proud, loyal officers who followed him now would have begun the process of tearing apart Alexander’s domains. Bisesa wondered what new destiny awaited him now.
In the middle of the afternoon the march broke, and the traveling army quickly organized itself into a suburb of the sprawling tent city of the Indus delta.
Cooking, it seemed, was a slow and complicated process, and it took some time before the fires were lit, the cauldrons and pots bubbling. But in the meantime there was plenty of drinking, music, dancing, even impromptu theatrical performances. Traders set up their stalls, and a few prostitutes shimmered through the camp before disappearing into the soldiers’ tents. Most of the women here, though, were the wives or mistresses of the soldiers. As well as Indians, there were Macedonians, Greeks, Persians, Egyptians—even a few exotic souls whose origin Bisesa barely knew, like Scythians and Bactrians. Many of them had children, some as old as five or six, their complexions and hair colors betraying their complicated origins, and the camp was filled with the incongruous noise of wailing babies.
In the night Bisesa lay in her tent trying to sleep, listening to the crying of babies, the laughing of lovers, and the mournful, drunken wailing of homesick Macedonians. Bisesa had been trained for missions where you were flown in over a few hours, and that usually didn’t last more than a day away from base. But Alexander’s soldiers had walked out of Macedonia and across Eurasia, traveling as far as the North–West Frontier. She tried to imagine how it must have been to have followed Alexander for years, to have walked to places so remote and unexplored that his city-army might as well have been campaigning on the Moon.
After a few days of the march, there were complaints of peculiar sicknesses among the Macedonians and their followers. These infections hit hard, and there were some deaths, but the crude field medicine of Bisesa and the British was able to diagnose them and to some extent treat them. It was obvious to Bisesa that the British, and she, had brought bugs from the future to which the Macedonians had no immunity: the Macedonians had been subject to many novel plagues during their odyssey, but the far future was a place even they hadn’t breached. It was probably lucky for all concerned that these infections quickly died out. There was no sign of reverse infections, of the British by bugs carried by the Macedonians; Bisesa imagined an epidemiologist could work up an academic paper about that chronological asymmetry.
Day by day the march went on. Guided by Alexander’s own scouts, and the careful surveys he had had made of the Indus valley, they followed a different route back to Jamrud than that taken by Bisesa on the way down.
One day, no more than a couple of days out of Jamrud, they came to a city that none of them recognized. The march halted, and Alexander sent a party of scouts to investigate, accompanied by Bisesa and some of the British.
The city was well laid out. About the size of a large shopping mall, it was based on two earth mounds, each walled by massive ramparts of hard-baked mud brick. It was a well-planned place, with broad, straight avenues set out according to a grid system, and it looked to have been recently inhabited. But when the scouts passed cautiously through its gates, they found nobody within, no people at all.
It wasn’t old enough to be a ruin; it was too well preserved for that. Such features as wooden roofs were still intact. But the abandonment was not recent. The few remaining bits of furniture and pottery were broken, if any food had been left behind the birds and dogs had long taken it away, and everything was covered by rust-brown, drifting dust.
De Morgan pointed out a complicated system of sewers and wells. “We’ll have to tell Kipling,” he said with dry humor. “A big fan of sewers, is Ruddy. The mark of civilization, he says.”
The ground was heavily trampled and rutted. When Bisesa dug her hand into the dust she found it was full of flotsam: bits of broken pottery, terra-cotta bangles, clay marbles, figurine fragments, bits of metal that looked like a trader’s weights, tablets inscribed in a script unknown to her. Every square centimeter of the ground seemed to have been heavily trodden, and she walked on layers of detritus, the detritus of centuries. This place must be old, a relic of a time deeper than the British, deeper even than Alexander’s foray, old enough to have been covered by the drifting dirt by her own day. It was a reminder that this bit of the world had been inhabited, indeed civilized, for a long, long time—and that the depths of time, dredged by the Discontinuity, contained many unknowns.
But the town had been emptied out, as if the population had just packed up and marched away across the stony plain. Eumenes wondered if the rivers had changed their courses because of the Discontinuity, and the people had gone in search of water. But the abandonment looked too far in the past for that.
No answers were forthcoming. The soldiers, Macedonian and British alike, were spooked by the empty, echoing place, this Marie Celeste of a town. They didn’t even stay the night before moving on.
After several days’ march, Alexander’s train arrived at Jamrud, to astonishment and consternation on all sides.
Still on crutches, Casey hobbled out to meet Bisesa and embraced her. “I wouldn’t have believed it. And Jeez, the stink.”
She grinned. “That’s what a fortnight eating curry under a leather tent does for you. Strange—Jamrud seems almost like home to me now, Rudyard Kipling and all.”
Casey grunted. “Well, something tells me it’s all the home you and I are going to have for a while, for I don’t see any sign of a way back yet. Come on up to the fort. Guess what Abdikadir managed to set up? A shower. Goes to show heathens have their uses—the smart ones anyhow…”
At the fort Abdikadir, Ruddy and Josh crowded around her, eager for her impressions. Josh was predictably glad to see her, his small face creased by smiles. She was pleased to get back to his bright, awkward company.
He asked, “What do you think of our new friend Alexander?”
Bisesa said heavily, “We have to live with him. His forces outnumber ours—I mean, Captain Grove’s—by maybe a hundred to one. I think for now that Alexander is the only show in town.”
“And,” said Ruddy silkily, “Bisesa undoubtedly thinks that Alexander is a fine fellow for his limpid eyes and his shining hair that spills over his shoulders—”
Josh blushed furiously.
Ruddy said, “What about you, Abdi? It’s not everybody who gets to confront such a deep family legend.”
Abdikadir smiled, and ran his hand over his blond hair. “Maybe I’ll get to shoot my great-to-the-nth grandfather and prove all those paradoxes wrong after all…” But he wanted to get down to business. He was keen to show Bisesa something—and not just his patent shower. “I took a trip back to the bit of the twenty-first century that brought us here, Bisesa. There was a cave I wanted to check out…”
He led her to a storeroom in the fort. He held up a gun, a big rifle. It had been wrapped in dirty rags, but its metal gleamed with oil. “There was an intelligence report that this stuff was here,” he said. “It was one of the objectives for our mission in the Bird that day.” There were flashbang grenades, a few old Soviet-era grenades. He bent and picked one up; it was like a soup can mounted on a stick. “Not much of a stash, but here it is.”
Josh touched the barrel of the gun cautiously. “I’ve never seen such a weapon.”
“It’s a Kalashnikov. An antique in my day—a weapon left over from the Soviet invasion, which is to say maybe fifty years before our time. Still works fine, I should imagine. The hill fighters always loved their Kalashnikovs. Nothing so reliable. You don’t even have to clean it, which many of those boys never bothered to do.”
“Twenty-first-century killing machines,” Ruddy said uneasily. “Remarkable.”
“The question is,” Bisesa said, “what to do with this stuff. Could we justify using twenty-first century guns against, say, an Iron Age army—no matter what the odds?”
Ruddy peered at the gun. “Bisesa, we have no idea what waits out there for us. We did not choose this situation, and whatever manner of creature or accident has stranded us here did not take much notice of our welfare. I would say nice moral questions are beside the point, and that pragmatism is the order of the day. Wouldn’t it be foolish not to preserve these muscles of steel and gunpowder?”
Josh sighed. “You’re as pompous as ever, Ruddy, my friend. But I have to agree with you.”
Alexander’s army unit set up its camp half a kilometer from Jamrud. Soon the fires were lit, and the usual extraordinary mixture of military base and traveling circus established itself. That first evening there was a great deal of suspicion between the two camps, and British and Macedonian troops patrolled up and down an implicitly agreed border.
But the ice began to break on the second day. It was Casey who started it, in fact. After spending some time in the border zone, facing down a short, squat Macedonian veteran who looked about fifty, Casey, with gestures, challenged him to a milling. Bisesa knew what this was about: a tradition among some military units where you joined in a one-minute, no-rules, no-holds-barred boxing match and simply tried to beat the living shit out of your opponent.
Despite his aggression, it was obvious to everybody that one-legged Casey was in no shape for such a contest, and Corporal Batson stepped into the breach. Stripped to trousers and braces, the Geordie might have been a twin of the squat Macedonian. A crowd quickly gathered, and as the contest was joined the baying of each side for its champion rose up. “Get stuck in, Joe!” “Alalalalai!” Casey timed the contest, breaking it up after its regulation minute, by which time Batson had taken a lot of blows to his body, while the Macedonian’s nose looked broken. There was no clear winner, but Bisesa could see a grudging respect had been established, the crude regard of one fighting soldier for another, just as Casey had intended.
There was no shortage of volunteers for the next match. When one sepoy came away with a broken arm, the officers stepped in. But a new sporting contest began at the Macedonians’ suggestion, this time a game of sphaira. This Macedonian tradition turned out to be a game played with a leather ball, a pick-up-and-run affair a bit like British rugby, or American football—but a lot more violent. Again Casey got involved, marking out the pitch, agreeing to rules, and acting as referee.
Later, some of the Tommies tried to teach the Macedonians the rules of cricket. Bowlers hurled a hard cork ball, battered by overuse, down a strip of dirt marked by sets of improvised stumps, and batsmen swung homemade bats with abandon. Bisesa and Ruddy paused to watch. The game went well, even if the rule of leg-before-wicket was a challenge to the Tommies’ miming skills.
All this went on right beneath a floating Eye. Ruddy snorted. “The human mind has a remarkable capacity to swallow strangeness.”
One wild drive sent the ball flying into the air, where it collided with the hovering Eye. It sounded as if the ball had hit a wall of solid rock. The ball bounced back into the hands of a fielder, who raised his hands in triumph at his dismissal of the batsman. Bisesa saw that the Eye was quite unperturbed by this clout.
The cricketers gathered into an arguing knot. Ruddy pulled his nose. “As far as I can tell, they are arguing about whether a bounce off the Eye constitutes a valid catch!”
Bisesa shook her head. “I never understood cricket.”
Thanks to all these initiatives, by the end of that second day much of the tension and mute hostility had bled away, and Bisesa wasn’t surprised to see Tommies and sepoys slipping into the Macedonian camp. The Macedonians were happy enough to exchange food, wine and even souvenirs like boots, helmets and Iron Age weapons for glass beads, mouth organs, photographs and other trinkets. And, it seemed, some of the camp prostitutes were prepared to offer their services to these wide-eyed men from the future for no payment at all.
On the third day, Eumenes sent a chamberlain to the fort, who summoned Captain Grove and his advisors into the presence of the King.


 
22: THE MAP
It was the dirt that Kolya hated most. After a couple of days in the tent city he felt as filthy as a Mongol himself, and as lice-ridden—in fact he believed the parasites were homing in on him, a source of untapped, fresh meat. If the food poisoning didn’t kill him, he’d probably be bled to death.
But Sable said they had to fit in. “Look at Yeh-lü,” she said. “He’s a civilized man. You think he grew up covered in shit? Of course not. And if he can stand it, you can.”
She was right, of course. But it didn’t make life with the Mongols any easier.
Genghis Khan, it seemed, was a patient man.
Something incomprehensible had happened to the world. And whatever it was had fractured the Mongol empire, as was shown by the severing of the yam, the great empire-wide arteries of waystations and couriers. Well, Genghis Khan had built an empire once, and whatever the state of the world, he would do it again—he, or his able sons. Yeh-lü, however, was advising Genghis Khan to wait. It was always the Mongol way to allow information to be gathered before determining which way to strike, and Genghis Khan listened to his advisors.
During this period of deliberation, though, Genghis Khan was aware of the need to keep his troops fit and occupied. He set up a rigorous program of training, including long forced marches and rides. And he ordered a battue to be organized. This would be a mighty hunt spanning kilometers, and it would take a week to organize. It would be an exercise in maneuvering troops, using weapons, maintaining discipline, communications and hardship. It was a significant event; the hunt was at the core of the Mongols’ self-image as well as their military methods.
Sable, meanwhile, explored the yurt city. She particularly targeted the troops, hoping to learn how they fought.
The Mongol warriors saw Sable as an irritation. Kolya learned that, given that the usual pattern of courtship here was to kidnap your wife from the yurt of your neighbor, women had surprising influence in Mongol society—as long as they were members of the Golden Family anyhow. Genghis Khan’s first wife Borte, about the same age as the emperor, was a key voice in the decision-making of the court. But women didn’t fight. The warriors were wary of this strange Heaven-woman in her orange clothes, and they weren’t about to submit to her inspections.
The turning point came when one cavalryman, drunk on rice wine, forgot about the power of Heaven and tried to rip open Sable’s jumpsuit. He was a stocky, powerful man, a veteran of the Mongols’ first Russian campaign, and so probably personally responsible for hundreds of deaths—but he was no match for twenty-first-century martial arts disciplines. With one pale breast exposed, Sable floored him in seconds and left him screaming on the ground, with a leg broken in two places.
After that, Sable rapidly grew in stature and in aura. She was allowed to come and go where she pleased—and she took care to ensure that the tale of her victory, suitably embellished, found its way back to the court. But the Mongols were growing nervous of her, Kolya saw, and that surely wasn’t a good thing.
Come to that, he was nervous of her. Her fear had long burned away, and as the days wore by, and she pushed against one barrier or another with impunity, she grew in confidence and determination. It was as if her stranding in this bit of the thirteenth century had liberated something primeval inside her.
Kolya, meanwhile, spent his time with Yeh-lü, the empire’s chief administrator.
Born in one of the neighboring nations, Yeh-lü had been brought into the Mongol camp as a prisoner; an astrologer by training, he had quickly risen in this empire of illiterates. Yeh-lü and other educated men in the court had been appointed by a farsighted Genghis Khan to administer the growing empire.
Yeh-lü had used China as his model for the new state. He selected the most able of the prisoners the Mongols brought back from their raids into northern China to help him in this project, and extracted books and medicines from their booty. Once, he said modestly, he had been able to save many lives during an epidemic in Mongolia by using Chinese medicines and methods.
Yeh-lü sought to moderate the Mongols’ cruelty by appealing to higher ambitions. Genghis Khan had actually considered depopulating China to provide more pasture for his horses, but Yeh-lü had deflected him. “The dead don’t pay taxes,” he had said. Kolya suspected his long-term ambition was to civilize the Mongols by allowing the sedentary cultures they conquered to assimilate them—just as China had absorbed and acculturated previous waves of invaders from the northern wastes.
Kolya had no idea how his personal adventure would turn out. But if he was stuck here on Mir, in people like Yeh-lü he saw the best hope for the future. And so he was happy to consult with Yeh-lü about the nature of the new world, and to draw up plans for what to do about it.
Yeh-lü had been taken by Sable’s first attempt to sketch a world map on the dirt floor. He and Kolya now assembled a detailed map of the entire world, based on Kolya’s memories and charts from the Soyuz. Yeh-lü was an intelligent man who had no difficulty accepting that the world was a sphere—like the Greeks, Chinese scholars had long ago pointed out the curving profile of the Earth’s shadow, cast on the Moon during a lunar eclipse-and it was easy for him to grasp the mapping of a globe’s surface to a flat sheet.
After some preliminary sketching Yeh-lü assembled a team of Chinese scribes. They began work on an immense silk version of the world map. When finished it would cover the floor of one of the yurts in the emperor’s great pavilion.
Yeh-lü was fascinated by the emerging image. He was intrigued how little remained of Eurasia for the Mongols to conquer; from the Mongols’ continent-spanning point of view, it seemed a short step from Russia through the countries of western Europe to the Atlantic coast. But Yeh-lü worried about how he would present the map to Genghis Khan, with so many territories in the New World, the Far East and Australasia, Southern Africa and Antarctica, of which Genghis Khan had had no knowledge.
The scribes’ work was truly beautiful, Kolya thought, with the ice caps picked out in delicate white threads, spun gold following principal rivers, precious stones marking major cities, and the whole covered with careful Mongol lettering—although Kolya learned to his surprise that the Mongols had had no written script at all before Genghis Khan, who had adopted the script of his neighbors the Uighurs as his standard.
The laboring clerks clearly took pride in their work, and Yeh-lü treated them well, congratulating them on their prowess. But the clerks were slaves, Kolya learned, captured during the Mongols’ raids on the Chinese nations. Kolya had never met slaves before, and he couldn’t help but be fascinated by them. Their posture was always submissive, their eyes dropped, and the women especially cringed from any contact with the Mongols. Perhaps they were favored in the presence of Yeh-lü, but they were defeated, owned.
Kolya missed his home: his wife, his children, lost in the time streams. But each of these wretched slaves had been ripped from her home, her life trashed, and not by a godlike manipulation of time and space but simply through the cruelty of other human beings. The slaves’ plight didn’t make his own loss any easier to bear, but it warned him against self-pity.
If he found the presence of the slave clerks difficult to accept, Kolya took comfort in the civilized intelligence of Yeh-lü. After a time it seemed to him that he was finding it easier to trust Yeh-lü, a man from the thirteenth century, than Sable, a woman of his own time.
Sable grew impatient with the careful mapping sessions. And she was not impressed with the plans Yeh-lü was tentatively assembling to present to Genghis Khan.
The first priority ought to be consolidation, in Yeh-lü’s view. The Mongols had come to rely on the import of grain, cloth and many other essentials, and so trade had become important to them. As there were few working links left with China, the first and richest part of Genghis Khan’s Asiatic empire ought to be explored first. At the same time, Kolya urged, a party should be sent to the valley of the Indus, to seek out Casey and the other refugees from his own time.
But this wasn’t bold enough for Sable. After a week she walked into Yeh-lü‘s chamber and stabbed a knife into the world map. The slave clerks fluttered away like frightened birds. Yeh-lü regarded her with cold interest.
Kolya said, “Sable, we are still strangers here—”
“Babylon,” she said. She pointed to her knife, which quivered at the heart of Iraq. “That’s where the Khan should be directing his energies. Grain stores, trade routes, the cowing of Chinese peasants—all these are dirt compared to that. Babylon is where the true power behind this new world lies—as you know as well as I do, Kolya—a manifestation of a power that has torn up space and time themselves. If the Khan gets hold of that, then his divine mission to rule the planet might come about after all, even in his lifetime.”
In English, incomprehensible to any of their interpreters, Kolya said, “Power like that, in the hands of Genghis Khan? Sable—you’re crazy.”
She looked at him, eyes blazing. “We’re eight centuries ahead, remember. We can harness these Mongols.” She waved her hand over the world map, as if laying claim to it. “It would take generations for anything like a modern civilization to be built on the fragments of history we have inherited. With the Mongols behind us we could shortcut that to less than a lifetime. Kolya, we can do this. In fact it’s more than an opportunity. It’s a duty.”
Before this fierce woman, Kolya felt weak. “But this is a raging horse you’re trying to ride…”
Yeh-lü leaned forward. Through Basil he said, “You will speak in the common tongues.”
They both apologized, and Kolya repeated a sanitized version of the cosmonauts’ discussion.
Delicately Yeh-lü plucked the knife out of the gleaming map, and picked at the damaged threads. To Sable he said, “Your case is not made. Perhaps we could close our hand on the beating heart of the new world. But we cannot maintain that grip if we starve.”
She shook her head. “I will take this to the Khan. He would not be so timid as to pass by an opportunity like this.”
Yeh-lü‘s face closed up, the nearest Kolya ever saw to him growing angry. “Emissary of Heaven, you do not yet have the ear of Genghis Khan.”
“Just wait,” Sable said in English, and she grinned defiantly, apparently without fear.


 
23: CONFERENCE
Answering Alexander’s summons they headed for the King’s tent: Captain Grove and his officers, Bisesa, Abdikadir, Cecil de Morgan in his role as interpreter, and Ruddy and Josh, who would record this astonishing conference in their notebooks. On the Macedonian side there would be Alexander himself, Eumenes, Hephaistion, the King’s doctor Philip and an inordinate number of courtiers, advisors, chamberlains and pages.
The setting was magnificent. Alexander’s official tent, hauled all the way from the delta, was immense, supported by golden columns and roofed with spangled cloth. Silver-legged sofas had been set up before the King’s golden throne for the visitors. But the atmosphere was tense: there must have been a hundred troops standing alert throughout the tent, the infantrymen known as Shield Bearers dressed in scarlet and royal blue, and Immortals from Persia in beautifully embroidered, if impractical, tunics.
Eumenes, seeking to minimize unnecessary friction, had quietly briefed Bisesa on the protocol expected in the King’s presence. So, on entering, the visitors from the future paid the King proskynesis, a Greek name for a Persian form of obeisance that involved blowing a kiss at the King and bowing. Abdikadir was predictably uncomfortable with this, but Captain Grove and his officers were unfazed. Evidently these British, stuck out on the edge of their own empire and surrounded by petty princes, rajahs and amirs, were accustomed to respecting eccentric local customs.
Aside from that, Bisesa could see that Abdikadir was enjoying himself hugely. She had met few people as hard-headed as Abdikadir, but he was obviously indulging himself in a pleasant fantasy that these magnificent Macedonians were indeed his ancestors.
The party settled on the magnificent couches, pages and ushers circulated with food and drink, and the conference began. The translation, channeled by Greek scholars and de Morgan, was slow and sometimes frustrating. But they got there steadily, sometimes with the aid of maps, drawings or even lettering scrawled on Macedonian wax tablets, or on bits of paper Ruddy or Josh ripped out of their notebooks.
They started with a sharing of information. Alexander’s people were not surprised by Jamrud’s Evil Eye, which continued to hover over the parade ground. Since “the day on which the sun had lurched across the sky,” as the Macedonians put it, their scouts had seen such things all over the Indus valley. Like the British, the Macedonians had quickly become used to these silent, floating observers, and treated them just as disrespectfully.
Hardheaded Secretary Eumenes was less interested in such silent mysteries than in the politics of the future, which had brought these strangers to the Frontier. It took some time to make Eumenes and the others understand that the British and Bisesa’s party were actually from two different eras—though the gap between them, a mere hundred and fifty years or so, was dwarfed by the twenty-four centuries between Alexander’s time and Bisesa’s. Still, as Captain Grove sketched in the background to the nineteenth-century Great Game, Eumenes showed his quick understanding.
Bisesa had expected her twenty-first-century conflict to be less comprehensible to the Macedonians, but when Abdikadir talked about central Asia’s oil reserves Eumenes spoke. He remembered that on the banks of a river in what Bisesa gathered was modern-day Iran, two springs of a strange fluid had welled out of the ground near where the royal tent had been pitched. “It was no different in taste or brightness from olive oil,” said Eumenes, “though the ground was unsuited to olive trees.” Even then, he said, Alexander had mused on the profit to be made out of such finds if they were extensive—though his tame prophet Aristander had declared the oil an omen of hard labor ahead. “We come here in our different times for our different ambitions,” said Eumenes. “But still we come, even across millennia. Perhaps this is the cockpit of the world for eternity.”
Alexander himself spoke little. He sat on his throne with his head propped on one fist, eyes half-lidded, occasionally looking up with that odd, head-turned, beguiling shyness. He left the conduct of the meeting largely to Eumenes, who struck Bisesa as a very smart cookie, and to Hephaistion, who would interrupt Eumenes, seeking clarification or even contradicting his colleague. It was obvious that there was a lot of tension between Eumenes and Hephaistion, but perhaps Alexander was content for these potential rivals to be divided, Bisesa speculated.
Now the discussion turned to the meaning of what had happened to them all—how history could have been chopped up into pieces, and why.
The Macedonians did not seem as awestruck as Bisesa had naively imagined. They had absolutely no doubt that the time slips were the work of the gods, following their own inscrutable purposes: their worldview, which had nothing to do with science, was alien to Bisesa’s, but it was easily flexible enough to accommodate such mysteries as this. They were tough-minded warriors who had marched thousands of kilometers into strangeness, and they, and their Greek advisors, were intellectually tough too.
Alexander himself seemed entranced by the philosophical aspects. “Can the dead live again?” he murmured in his throaty baritone. “For I am long dead to you… And can the past be restored—old wrongs undone, regrets wiped away?”
Abdikadir murmured to Bisesa, “A man with as much blood on his hands as this King must find the notion of correcting the past appealing…”
Hephaistion was saying, “Most philosophers view time as a cycle. Like the beating of a heart, the passing of the seasons, the waxing and waning of the Moon. In Babylon the astronomers assembled a cosmic calendar based on the motions of the planets, with a Great Year that lasts, I believe, more than four hundred thousand years. When the planets congregate in one particular constellation, there is a huge fire, and the ‘winter,’ marked by a planetary gathering elsewhere, marked by a flood… Some even argue that past events repeat exactly from one cycle to the next.”
“But that notion troubled Aristotle,” said Alexander—who, Bisesa recalled, had actually studied under that philosopher. “If I live as much before the fall of Troy as after it, then what caused that war?”
“But still,” Hephaistion said, “if there is something in the notion of cycles, then many strange things can be justified. For instance, oracles and prophets: if time cycles, perhaps prophecy is as much a question of a memory of the deep past as it is a vision of the future. And the strange mixing of times we endure now seems much less inexplicable. Do you agree, Aristander?”
The old seer bowed his head.
So the conversation continued, rattling between Alexander, Hephaistion and Aristander, often too rapidly for the creaky chain of translators to keep up.
Ruddy was entranced. “How marvelous these men are,” he whispered.
“Enough philosophy,” said Eumenes, practical as ever. He challenged the meeting about what they should do next.
Captain Grove replied that he had a proposal. The British officer had brought along an atlas—a rather antiquated thing, even by his standards, from a Victorian schoolroom-and he now displayed it.
The Macedonians were familiar with maps and mapmaking. Indeed, throughout his campaigns Alexander had brought along Greek surveyors and draftsmen to map the lands he explored and conquered many of them barely known to the ancient Greek world he came from. So the Macedonians were intrigued by the atlas, and crowded around the little book excitedly. They were intrigued by the quality of the printing, the regularity of the type and the pages’ bright coloring. The Macedonians seemed to have little trouble accepting that the Mediterranean-centered world they knew was only a section of the planet, and that the planet was a sphere, as predicted by Pythagoras centuries before Alexander’s time. In fact Aristotle, Alexander’s tutor, had written a whole book about the notion. For her part Bisesa was amused by the great swaths inked in pink, to show the territories of the British Empire at its zenith.
At last Alexander, in some exasperation, demanded that the atlas be brought up to his throne. But he was dismayed when the outline of his empire was sketched on a whole-Earth map. “I thought I had made a mighty footprint on the world—but there is so much I never even saw,” he said.
Using the atlas, Captain Grove said that his proposal was that the forces, combined, should make for Babylon.
Abdikadir tried to explain about the radio signals picked up by the Soyuz. This was predictably baffling, until Ruddy and Josh hit on happy metaphors. “Like the sound of inaudible trumpets,” Ruddy said. “Or the flash of invisible mirrors…”
Abdikadir said, “And the only signal we have found came from here.” He pointed to Babylon. “There is surely our best chance of determining what has happened to us, and to the world.” All this was transmitted to Alexander.
Babylon struck chords with the Macedonians too. There had been no news from Macedon or anywhere else beyond the Indus valley for many days now—and nor had the British received any messages from their own time. There was the question of where they should settle, if no news was forthcoming. Alexander had always planned to make Babylon a capital of an empire that might have stretched from the Mediterranean to India, united by sea and river routes. Perhaps even now that dream might be achievable, even with the resources the King had at hand, even if the rest of the world he had known had vanished.
For all these reasons the best path seemed clear. As the consensus emerged Ruddy was thrilled. “Babylon! By God—where will this adventure not take us?”
The meeting quickly got down to detailed questions of timetables and logistics. The light beyond the tent grew dimmer, circulating servants brought more wine and the assembly slowly grew more raucous.
When they could get away from the Macedonians, Josh, Abdikadir, Ruddy and Bisesa gathered.
Bisesa said, “We’ll have to leave something for Sable and Kolya, in case they ever make it here.” They discussed markers such as big stone arrows on the ground, cairns with messages, even leaving radios for the stranded cosmonauts.
“And are you happy,” said Abdikadir, “that we are throwing in our lot with Alexander and his crew?”
“Yes,” said Ruddy immediately. “Aristotle taught these fellows openness of mind and heart, and a curiosity about the world. Alexander’s journey was as much an exploration as an expedition of conquest—”
“Captain Cook with a fifty-thousand-man army,” Abdikadir mused.
“And surely,” Ruddy said, “it was this very openness that enabled them to accept the customs of unfamiliar peoples—and so to weld an empire that, if not for the untimely death of Alexander, might have endured for centuries, and advanced civilization by a thousand years.”
“But here,” Josh said, “Alexander isn’t dead…”
Bisesa was aware that Alexander was watching them. He leaned back and murmured something to the eunuch, and she wondered if he had heard what they said.
Ruddy finished, “I can think of no finer legacy than to have established a ‘British Empire’ in Asia and Europe two thousand years or more before its time!”
“But Alexander’s empire,” Josh said, “had nothing to do with democracy or Greek values. He committed atrocities—he burned Persepolis, for instance. He paid for each section of his endless campaign with the loot from the last. And he spent lives like matches—perhaps three quarters of a million, by some estimates.”
“He was a man of his time,” said Ruddy, stern and cynical as if he were twice his age. “What can you expect? In his world, order derived only from empire. Within the empire’s borders you had culture, order, a chance at civilization. Outside there were only barbarians and chaos. There was no other way to run things! And his achievement endured, even if his empire did not. He spread the Greek language from Alexandria to Syria like jam over toast. When the Romans pushed east they found, not barbarians, but Greek-speakers. If not for that Greek legacy, Christianity would have had a hard time spreading out of Judea.”
“Perhaps,” Abdikadir said, grinning. “But, Kipling—I’m not a Christian!”
Captain Grove joined them. “I suspect our business is done,” he said quietly. “I’m jolly pleased we came to such a quick agreement, and it’s remarkable how much we hold in common. I suppose nothing fundamental has changed in two thousand years when it comes to carting an army around the place… But look here: I think the gathering is starting to degenerate a bit. I’ve heard about Alexander and his debaucheries,” he said with a rueful grin, “and much as I’d rather give it a miss I fear it would be politic of me to stick around, and do a little getting-to-know-you with these chaps. Don’t worry; I can handle my wine! My lads will stay on too—but if you want to slip away…”
Bisesa accepted the excuse. Ruddy and Josh agreed to leave too, though Ruddy looked back with envy at the shimmering interior of the royal tent, where a curvaceous young woman dressed only in a floor-length veil was starting to dance.
Outside the tent Bisesa found Philip, Alexander’s Greek doctor, waiting for her. Bisesa hastily summoned de Morgan. The factor was half-drunk already, but able to translate.
Philip said, “The King knows you spoke of his death.”
“Ah. I’m sorry.”
“And he wants you to tell him how he will die.”
Bisesa hesitated. “We have a legend. A tale of what happened to him…”
“He will die soon,” Philip breathed.
“Yes. He would have.”
“Where?”
She hesitated again. “Babylon.”
“Then he will die young, like Achilles, his hero. That’s just like Alexander!” Philip glanced back at the King’s tent, where, judging from the noise, the debauch was gathering steam. He looked troubled, but resigned. “Well, it’s no surprise. He drinks as he fights, enough for ten men. And he was nearly killed by an arrow in his lung. I fear he will not allow himself time to recover, but—”
“He won’t listen to his doctor.”
Philip smiled. “Some things never change.”
Bisesa made a quick decision. She dug into her survival pack, under her jumpsuit, and pulled out a plastic sheet of malaria tablets. She showed Philip how to pop the pills out of their bubbles. “Have your King take these,” she said. “Nobody knows for sure how it happened. The truth was obscured, by rumor, conflict and false history. But some believe it will be of the sickness these tablets will prevent.”
Philip frowned. “Why do you give me these?”
“Because I think your King is going to be important for all our futures. If he dies, at least it won’t be this way.”
Philip closed his hand over the sheet of tablets, and smiled. “Thank you, lady. But tell me…”
“Yes?”
“Will they remember him, in the future?”
Again, the strange dilemma of too much knowledge—compounded for Bisesa by long sessions with her phone as she had researched Alexander’s story. “Yes. They even remember his horse!” Bucephalus had died in a battle on the river Jhelum. “More than a thousand years from now, in the land beyond the Oxus, the rulers will claim that their horses once all had horns on their heads, and were descended from Bucephalus, when Alexander passed there.”
Philip was enchanted. “Alexander had a headdress with golden horns made for Bucephalus in battle. Lady—if the King is ever close to death—”
“Tell him then.”
When he had gone, she turned on de Morgan. “And you keep that to yourself.”
He spread his hands. “Of course. We must keep Alexander alive—if we are stuck here, he may indeed be our best hope of salvaging something of our future. But by all the gods, Bisesa! Why not sell those pills to him? Alexander is a thousand times richer than any other man of his time! What a waste…”
Laughing, she walked away.


 
24: THE HUNT
At last the battue was ready.
An enormous area of the steppe had been designated for the hunt, which was run as a military exercise. Army units were deployed in a great cordon, each with a full general in command. The beaters closed in toward the center, moving as if on maneuvers, with scouts in advance of the main body of troops, and flanking sections to either side. Trumpets and flags were used to communicate around this mass of troops, and once it was closed the circle was maintained with great precision.
When the beating began, Genghis Khan himself led the imperial procession to a low ridge, which would serve as a good viewpoint. All the Golden Family were required to be present, along with Genghis’s wives and concubines, chamberlains and servants. Yeh-lü traveled with the royal party, and brought Kolya, Sable and their interpreters with him.
The scale of the exercise was startling. When he took his place at the summit of the ridge Kolya could see only a couple of military units, drawn up in formation, standards flying, horses restless, on the plain below; the rest were somewhere over the horizon. And he was stunned by the opulence of the food, drink and other hospitality laid on for the royal party.
While they waited for the beating to be completed the Golden Family were kept amused by falconry displays. One man brought forward a mighty eagle, perched on a massive hawking glove. When the bird stretched its wings, their span was wider than the keeper was tall. A lamb was released, and the bird lunged with a ferocity that dragged the keeper off his feet, to the hilarity of the royal party.
The falconry was followed by horse races. Mongol races were conducted over kilometers, and only the finishing stages were visible from Kolya’s position. The child jockeys, surely no older than seven or eight, rode their full-sized mounts bareback and barefoot. The riding was ferocious, and the finishes, masked by a billowing cloud of dust, were close. The Golden Family threw gold and jewels at the victors.
As far as Kolya was concerned, all this was another example of the Mongols’ mixture of barbarity and vulgar ostentation—or, as Sable put it, “These people really don’t have any taste.” But Kolya could not deny the calm aura of Genghis Khan himself.
Militarily disciplined, politically astute, single-minded and incorruptible, Genghis Khan had been born the son of a clan chief. He was called Temüjin, which meant “smith”; his adopted name meant “universal ruler.” It took a decade of fratricidal conflict for Temüjin to unite the Mongols into a single nation for the first time in generations, and he became “the ruler of all tribes who live in felt tents.”
Mongol armies consisted almost entirely of cavalry, highly mobile, disciplined and fast-moving. Their fighting style had been honed over generations in hunting and warring across the plains. For the sedentary nations of farms and cities around the fringe of the steppe, the Mongols were difficult neighbors, but they weren’t exceptional. For centuries the great land-ocean of Asia had spawned armies of marauding horsemen; the Mongols were just the latest in that long and bloody tradition. But under Genghis Khan they became a fury.
Genghis Khan began his campaigns against the three nations of China. Rapidly growing rich on plunder, the Mongols next turned west, assailing Khwārezm, a rich and ancient Islamic state that stretched from Iran to the Caspian Sea. After that the Mongols pushed on through the Caucasus into the Ukraine and Crimea, and struck north in an outrageous raid on Russia. By the time of Genghis Khan’s death, his empire, built in a single generation, was already four times as extensive as Alexander’s, and twice as large as Rome’s ever became.
But Genghis Khan remained a barbarian, his only purpose the empowerment and enrichment of his Golden Family. And the Mongols were killers. Their ruthlessness derived from their own traditions: illiterate nomads, they saw no purpose in agriculture, no value in cities save as mines of plunder—and they placed no value on human life. This was the creed applied to each conquest.
Now Kolya had been magically transported to the heart of the Mongol empire itself. Here, the benefits of the empire were more apparent than in history books written by descendants of the vanquished. For the first time in history Asia had been united, from the boundaries of Europe to the South China Sea: the tapestries that adorned Genghis’s tents combined Chinese dragon designs with Iranian phoenixes. Though contact would be lost after the Mongols’ empire decayed, myths of eastern nations were replaced by memory—a memory that would one day inspire Christopher Columbus to strike out across the Atlantic Ocean, seeking a new route to Cathay.
But in the overrun lands the suffering was vast. Ancient cities were erased, whole populations slaughtered. Compared to the human misery Kolya was able to perceive, even in the pavilion of Genghis Khan himself, the benefits of the empire seemed of little worth indeed.
But Sable, he saw clearly, was drawn to the Mongols’ rapacious glamour.
At last the beating troops appeared over the horizon, yelling and crying, and converged on the hunting ground. Runners stretched ropes between the army groups, making a cordon. Cornered animals lumbered or raced to and fro, dimly visible in the great cloud of dust they raised.
Kolya peered into the dust clouds. “I wonder what they’ve caught. I see horses—asses maybe—wolves, hyenas, foxes, camels, hares—they are all terrified.”
Sable pointed. “Look over there.”
A larger shape loomed through the dust. It was like a great boulder, Kolya thought at first, a thing of the earth, much taller than a human being. But it moved massively, immense shoulders working, and curtains of rust-brown hair shimmered. When it raised its head, he saw a curling trunk, spiral tusks, and he heard a peal like a Bach trumpet.
“A mammoth,” he breathed. “Genghis’s hunters, crossing the time slips, have trapped more than they bargained for—it is the dream of ages to witness this. If only we had a camera!”
But Sable was indifferent.
A little stiffly, Genghis Khan mounted his horse. He rode forward, with a couple of guards to either side. It was his privilege to make the first kill. He took position not twenty meters below Kolya, and waited for the prey to be shepherded to him.
Suddenly there were screams. Some of Genghis’ guards broke ranks and fled, despite the howls of their commanders. Through the billowing dust before Genghis, Kolya saw a red rag flung through the air—no, not a rag, it was a human being, a Mongol warrior, his chest ripped open, entrails dangling.
Genghis Khan held his ground, holding his horse steady, his lance and scimitar raised.
Kolya saw the beast coming, emerging from the dust. It was like a lion in its stealthy advance, but it was massively muscled, its shoulders more like a bear’s. And when it opened its mouth it revealed teeth that curved like Genghis Khan’s scimitar. In a moment of deadly stillness emperor and saber-toothed cat faced each other.
Then a single shot rang out, as unexpected as a clap of thunder from a clear sky. It was so close to Kolya his ears rang, and he heard the hiss of the bullet as it flew. Around Kolya the royal party and their attendants screamed and quailed. Suddenly the cat lay in the dirt, its hind legs twitching, its head exploded to a bloody mass. Genghis’s horse was shying, but the Emperor had not flinched.
It had been Sable, of course. But she had already hidden the pistol.
Sable spread her arms. “Tengri! I am the emissary of Heaven, sent to save you, great one, for you are intended to live forever, and to rule all the world!” She turned to a whimpering Basil. In broken French she hissed, “Translate, you dog, or it will be your head I take off next.”
Genghis Khan stared up at her.
The slaughter of the animals inside the cordon took days. It was customary for some of the animals to be let loose, but on this occasion, as Genghis’s life had been threatened, none was allowed to live.
Kolya inspected the remains curiously. The heads and tusks of several mammoths were presented to Genghis, along with a pride of lions of a size nobody had seen before, and foxes with coats of a beautiful snowy whiteness.
And there were a strange kind of people, too, caught up in the Mongols’ net. Naked, fast-running but unable to escape, they were a small family, a man, woman and boy. The man was dispatched immediately, and the woman and child brought in chains to the royal household. The creatures were naked and filthy, and seemed to have no speech. The woman was given to the soldiers for their sport, and the child was kept in a cage for a few days. Without his parents, the child would not eat, and rapidly weakened.
Kolya saw him up close just once. Squatting on the ground inside his cage, the boy was tall—taller than all the Mongols, even taller than Kolya—but his face and body had the unformed look of a child. His skin was weather-beaten and his feet were callused. There wasn’t an ounce of fat on his body, but his muscles were hard. He looked as if he could run all day without a break. Over his eyes was a heavy ridge of bone. When he looked at Kolya his eyes were startling blue, clear as the sky. There was intelligence there, Kolya thought—but it wasn’t a human intelligence; it was a blank knowingness, without a center in self, like the eyes of a lion.
Kolya tried to talk about this with Sable. Perhaps this was some prehuman, a Homo erectus perhaps, haplessly caught up in the Discontinuity. But Sable was nowhere to be found.
When Kolya went back, the cage had gone. He learned the boy had died, his body removed and burned with the rest of the waste from the hunt.
Sable reappeared about noon the day after that. Yeh-lü and Kolya were in the middle of another of their strategy sessions.
Sable was wearing a Mongol tunic, of the expensive, embroidered sort the Golden Family sported, but she had bits of bright orange parachute silk in her hair and around her neck, a badge of her different origins. She looked wild, a creature neither of one world nor the other, out of control.
Yeh-lü sat back and watched her steadily, wary, calculating.
“What happened to you?” Kolya said in English. “I haven’t seen you since you pulled that gun.”
“Spectacular, wasn’t it?” she breathed. “And it worked.”
“What do you mean, it worked? Genghis could have had you killed, for violating his priority in the hunt.”
“But he didn’t. He called me to his yurt. He sent out everybody, even the interpreters—there were just the two of us. I think he really believes now that I am from his Tengri. You know, when I went to him Genghis had been drinking for hours, so I cured his hangover. I kissed his cup of wine—I slipped in a few aspirins I’d put in my mouth. It was so easy. I tell you, Kolya—”
“What did you offer him, Sable?”
“What he wants. Long ago he was given a divine mission, via a shaman. Genghis is Tengri’s representative on Earth, sent to rule over all of us. He knows his mission isn’t complete yet—and since the Discontinuity he’s actually gone backward—but he also knows he’s getting older. That Communist monument recording the date of his death spooked the bejesus out of him. He wants time to complete his mission—he wants immortality. And that’s what I offered him. I told him that in Babylon he will find the philosopher’s stone.”
Kolya gasped. “You’re crazy.”
“How do you know, Kolya? We’ve no idea what waits for us in Babylon. Who knows what’s possible? And who is to stop us?” she sneered. “Casey? Those dumb-ass Brits in India?”
Kolya hesitated. “Did Genghis take you to his bed?”
She smiled. “I knew he would be put off by clean flesh. So I took a little dung from his favorite horse, and rubbed it in my scalp. I even rolled around in the dirt a bit. It worked. And you know, he liked my skin. The smoothness—the absence of disease scars. He may not like hygiene, but he likes its results.” Her face darkened. “He took me from behind. The Mongols make love about as subtly as they wage war. Some day that hard-faced bastard will pay for that.”
“Sable—”
“But not today. He got what he wanted, and so did I.” She beckoned Basil. “You, Frenchie. Tell Yeh-lü that Genghis has decided. The Mongols would have reached Iraq anyhow, in a generation or so; the campaign won’t be a challenge for them. The quriltai, the council of war, has already been called.” She took a dagger from her boot, and thrust it into the map, where she had placed it before, into Babylon. This time nobody dared remove it.
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25: THE FLEET
Bisesa thought that Alexander’s fleet, gathered offshore, looked magnificent despite the rain. There were triremes with their banks of oars, horses whinnied nervously on flat-bottomed barges, and most impressive of all were the zohruks, shallow-draft grain-lighters, an Indian design that would persist to the twenty-first century. The rain fell in sheets, obscuring everything, washing out colors and softening lines and perspectives, but it was hot, and the oarsmen went naked, their brown, wiry bodies glistening, the water plastering their hair flat and running down their faces.
Bisesa couldn’t resist taking snaps of the spectacle. But the phone was complaining. “What do you think this is, a theme park? You’re going to fill my memory long before we get to Babylon, and then what will you do? And I’m getting wet…”
Alexander meanwhile was seeking the gods’ approval of the coming journey. Standing at the bow of his ship, he poured libations from a golden bowl into the water, and called on Poseidon, the sea-nymphs, and the spirits of the World Ocean to preserve and protect his fleet. Then he went on to make offerings to Heracles, who he supposed was his ancestor, and Ammon, the Egyptian god he had come to identify with Zeus, and indeed had “discovered” to be his own father at a shrine in the desert.
The few hundred nineteenth-century British troops, drawn up in rough order by their officers, watched with amazement, and some ribald comments, as the King did his divine duty. But Tommies and sepoys alike had been happy enough to accept the hospitality of the Macedonian camp; Alexander’s gestures today were the finale of days of sacrifices and celebration, of musical festivals and athletic contests. Last night the King had given a “sacrificial” animal, a sheep, cow or goat, to each platoon. It had been, Bisesa thought, like the mightiest barbecue in history.
Ruddy Kipling, standing with his broad face sheltered by a peaked cap, pulled irritably at his mustache. “What nonsense fills the minds of men! You know, as a child my ayah was a Roman Catholic, who would take us children to church—the one by the Botanical Gardens in Parel, if you know it. I liked the solemnity and dignity of it all. But then we had a bearer called Meeta who would teach us local songs and take us to Hindu temples. I rather liked their dimly seen but friendly gods.”
Abdikadir said dryly, “An interestingly ecumenical childhood.”
“Perhaps,” Ruddy said. “But stories told to children are one thing—and the ludicrous Hindu pantheon is little more than that: monstrous and inane, and littered with obscene phallic images! And what is it but a remote echo of this nonsensical crew on whom Alexander wastes good wine—indeed, of whom he believes himself to be a part?”
“Ruddy, when in Rome, do as the Romans do,” Josh said.
Ruddy clapped him on the back. “But, chum, hereabouts Rome probably hasn’t been built! So what am I to do? Eh, eh?”
The ceremonies finished at last. Bisesa and the others made for the boats that would transfer them to the ships. They and most of the British troops were to sail with the fleet, with about half of Alexander’s army, while the rump would follow the shore.
The army camp broke up, and the baggage train began to form. It was a chaotic scene, with thousands of men, women, children, ponies, mules, bullocks, goats and sheep, all milling around. There were carts laden with goods and tools for the cooks, carpenters, cobblers, armorers and other craftsmen and traders who followed the army. More enigmatic shapes of wood and iron were catapults and siege engines, broken down into kit form. Prostitutes and water-carriers worked the crowd, and Bisesa saw the proud heads of camels lifting above the crush. The noise was extraordinary, a clamor of voices, bells and trumpets, and the complaints of draft animals. The presence of the bewildered man-apes, confined in a lashed-up cage on their own cart, only added to the circuslike atmosphere of the whole venture.
The moderns marveled. “What a gagglefuck,” Casey said. “I have never seen anything like it in my life.”
But it was all somehow coming together. The coxes began to shout, and oars splashed in the water. And on land and on the sea, Alexander’s followers began to join in rhythmic songs.
Abdikadir said, “The songs of Sinde. A magnificent sound—tens of thousands of voices united.”
“Come on,” Casey said, “let’s get aboard before those sepoys grab the best deck chairs.”
The plan was that the fleet would sail west across the Arabian Sea and then into the Persian Gulf, while the army and baggage train would track its movements following the southern coasts of Pakistan and Iran. They would meet again at the head of the Gulf, and after that they would strike overland to Babylon. These parallel journeys were necessary; Alexander’s boats could not last more than a few days at sea without provisioning from the land.
But on land the going was difficult. The peculiar volcanic rain continued with barely a break, and the sky was a lid of ash-gray cloud. The ground turned to mud, bogging down the carts, animals and humans alike, and the heat remained intense, the humidity extraordinary. The baggage train was soon strung out over kilometers, a chain of suffering, and in its wake it left behind the corpses of broken animals, irreparable bits of equipment—and, after only a few days, people.
Casey couldn’t bear the sight of Indian women who had to walk behind the carts or the camels with great heaps of goods piled up on their heads. As Ruddy remarked, “Have you noticed how these Iron Age chaps lack so much—not just the obvious like gaslights and typewriters and trousers—but blindingly simple things like carthorse collars? I suppose it’s just that nobody’s thought of it yet, and once it’s invented it stays invented…”
That observation struck Casey. After a few days he sketched a crude wheelbarrow, and went to Alexander’s advisors with it. Hephaistion would not consider his proposal, and even Eumenes was skeptical, until Casey put together a hasty, toy-sized prototype to demonstrate the idea.
After that, at the next overnight stop, Eumenes ordered the construction of as many wheelbarrows as could be managed. There was little fresh wood to be had, but the timber from one foundered barge was scavenged and reused. In that first night, under Casey’s direction, the carpenters put together more than fifty serviceable barrows, and the next night, having learned from the mistakes of the first batch, nearly a hundred. But then, this was an army that had managed to build a whole fleet for itself on the banks of the Indus; compared to that, knocking together a few wheelbarrows wasn’t such a trick.
For the first couple of days after that the train happened to pass over hard, stony ground, and the barrows worked well. It was quite a sight to see the women of Alexander’s baggage train happily pushing along barrows that might have come from a garden center in Middle England, laden with goods, and with children balancing precariously on top. But after that the mud returned, and the barrows bogged down. The Macedonians soon abandoned them, amid much derision of the moderns’ newfangled technology.
Every three days or so the ships had to put into shore for provisioning. The shore-based troops were expected to live off the land, providing for themselves and for the crews and passengers of the ships. That became increasingly difficult away from the Indus delta, as the land grew more barren.
So the sailors would vary their rations with the contents of tidal pools: razor clams, oysters and sometimes mussels. Once, as Bisesa took part in one of these enjoyable scavenging expeditions, a whale broke the surface of the water, its blowhole plume erupting perilously close to some of the anchored ships. At first the Macedonians were terrified, though the Indians laughed. A troop of foot soldiers ran into the sea, yelling and hammering at the water with their shields and spears and the flats of their swords. The next time the whale surfaced it was a hundred meters further away from shore, and it was not seen again.
Where the army passed, its scouts surveyed the land and made maps, as Alexander’s army had always done. Mapmaking had also been a crucial tool for the British in establishing and holding their own empire, and now the Greek and Macedonian scouts were joined by British cartographers armed with theodolites. Everywhere they went they drew new maps and compared them with the old, from before the Discontinuity.
They encountered few people, however.
Once the army scouts found a crowd of around a hundred, men, women and children, they said, dressed in strange, bright clothes that were nevertheless falling to rags. They were dying of thirst, and they spoke in a tongue none of the Macedonians could recognize. None of the British or Bisesa’s party got a firsthand glimpse of this crowd. Abdikadir speculated that they could have come from a hotel from the twentieth or even twenty-first centuries. Cut off when their home vanished into the corridors of time, left to wander, such refugees were like negative-image ruins, Bisesa thought. In a normally flowing history the people would vanish and leave their city slowly to decay into the sand; here it was the other way round… Alexander’s troops, ordered to protect the baggage train, had killed a couple of refugees as an example, and driven the rest off.
If people were rare, the Eyes were a continual presence. As they worked along the coast, they found Eyes hovering like lamps along the shoreline, one every few kilometers, and in a loose array covering the interior.
Most people ignored them, but Bisesa remained queasily fascinated by the Eyes. If an Eye had popped into existence in the old world—if it had come to hover over that old favorite of UFO dreamers, the White House lawn—it would have been an extraordinary event, the sensation of the century. But most people didn’t even want to talk about it. Eumenes was a notable exception; he would stare at the Eyes, hands on hips, as if challenging them to respond.
Despite the attrition of the march, Ruddy’s spirits seemed to rise as the days passed. He wrote when he could, in a tiny, crabbed, paper-preserving hand. And he speculated on the state of the world, expounding to whoever would listen.
“We should not stop at Babylon,” he said. He, Bisesa, Abdikadir, Josh, Casey and Cecil de Morgan were sitting under the awning of an officers’ ship; the rain rattled on the awning, and hissed on the surface of the sea. “We should go on—explore Judea, for example. Think about it, Bisesa! The ethereal eye of your space boat could make out only scattered settlements there, a few threads of smoke. What if, in one of those mean huts, even now the Nazarene is taking His first lusty breath? Why, we would be like ten thousand magi, following a strange star.”
“And then there is Mecca,” Abdikadir said dryly.
Ruddy spread his hands expansively. “Let’s be ecumenical about it!”
Bisesa asked, “So, after your complicated origins, you’ve ended up a Christian, Ruddy?”
He stroked his mustache. “Put it this way. Believe in God. Not sure about the Trinity. Can’t accept eternal damnation—but there must be some retribution.” He smiled. “I sound like a Methodist! My father would be pleased. Anyhow I’d be delighted to meet the chap who started it all.”
But Josh said, “Be careful what you wish for, Ruddy. This is not some vast museum through which we travel. Perhaps you would find Christ in Judea. But what if not? It’s unlikely after all—in fact it’s far more likely that all of the Judea we find here has been ripped out of a time before Christ’s birth.”
“I was born after the Incarnation,” Ruddy said firmly. “There is no doubt about that. And if I could summon up one grandfather after another in a great chain of predecessors I could have them attest to that fact.”
“Yes,” said Josh. “But you are not in the history of your grandfathers any more, Ruddy. What if there has been no Incarnation here? Then you are a saved man in a pagan world. Are you Virgil, or Dante?”
“I—ah.” Ruddy fell silent, his broad brow furrowed. “It would take a better theologian than I to puzzle that out. Let’s add it to the itinerary—we must seek Augustine, or Aquinas, and ask them what they think. And what about you, Abdikadir? What if there is no Mecca—what if Muhammad has yet to be born?”
Abdikadir said, “Islam is not time-bound, as Christianity is. Tawhid, unicity, remains true: on Mir as on Earth, in the past as in the future, there is no god but God, and every particle of the universe, every leaf on every tree, is an expression of His immanence. And the Quran is the unmediated word of God, in this world as in any other, whether His prophet exists here to speak it or not.”
Josh nodded. “It’s a comforting point of view.”
“As salaam alaikum,” said Abdikadir.
“Anyhow it may be even more complicated than that,” Bisesa said. “Mir didn’t come from one time-frame, remember. It is a patchwork, and that surely applies in Mecca and Judea. Perhaps there are bits of Judea dating from before Christ’s birth—but bits later, where He once walked. So does the Incarnation apply to this universe, or not?”
Ruddy said, “How strange it is! We are each granted twenty-five thousand days of our lives, say. Is it possible that we too are fragmented—that each day has been cut out of our lives like a square from a quilt?” He waved a hand at the ash-gray sky. “Is it possible there are twenty-five thousand other Ruddys out there somewhere, each picking up his life where he can?”
“One of you mouthy assholes is enough for me,” Casey growled, his first contribution to the debate, and he took a pull from his skin of watered-down wine.
Cecil de Morgan listened to such talk, mostly silently. Bisesa knew he had formed a loose alliance with Alexander’s Greek Secretary, Eumenes, and de Morgan reported back such speculations to his new partner. They were both in it for themselves, of course: Eumenes’ priority was his own jostling with Alexander’s other courtiers, notably Hephaistion; and Cecil was, as always, playing both ends against the middle. But everybody knew that. And Bisesa saw no harm in information flowing through Cecil to Eumenes. They were all in this together, after all.
The fleet sailed on.


 
26: THE TEMPLE
When Mongols broke camp, the first task was to round up horses.
Mongol horses lived semiwild, in herds that were allowed to roam around the plains until needed. There had been some concern that the time slips might have magicked away many of the herds Genghis Khan’s plans relied on, but riders were sent out into the field to bring them in, and after a day great clouds of horses came thundering across the plain toward the metropolis of yurts. The men closed around the horses brandishing long poles with lassos on the end. As if they knew that a march of thousands of kilometers lay ahead of them, the horses bucked and darted defiantly. But once bound, they allowed themselves to be led away stoically.
Kolya thought it was typical of the Mongols’ whole uncivilized enterprise that even the greatest campaign should have to start with a rodeo.
After the spectacle of the roundup, the preparations for the march were rapid. Most of the yurts were collapsed and loaded onto carts or baggage animals, but some of the larger tents, including those that had made up Genghis’s pavilion, were loaded onto broad-based carts drawn by teams of oxen. Even the Soyuz capsule was to be dragged along. It had been brought here at Genghis’s orders from the village of Scacatai; Kolya understood that a siege engine had been adapted to lift it. Sitting on a heavy-duty cart, strapped on by horsehair ropes, it looked like a metal yurt itself.
For his march on Babylon Kolya estimated that Genghis Khan would be accompanied by around twenty thousand warriors—most of them cavalrymen, and each of these accompanied by at least one attendant, and two or three spare horses. Genghis organized his traveling force into three divisions: armies of the left wing, and of the right, and of the center. The center, commanded by Genghis Khan himself, included the elite imperial guard, including Genghis’s own thousand-strong bodyguard. Sable and Kolya would travel with the center, in the retinue of Yeh-lü.
Some forces were left behind to garrison Mongolia itself, and to continue the task of piecing together what had become of the empire. The garrison would be left under the command of one of Genghis Khan’s sons, Tolui. Genghis Khan was not significantly weakened by leaving Tolui behind. As well as his chancellor Yeh-lü he had with him another son, Ögödei, and his general Subedei. Considering that Ögödei was the man who would have succeeded Genghis Khan in the old timeline, and that Subedei was perhaps Genghis’s most able general—the man who would have masterminded the invasion of Europe after Genghis’s death—it was a formidable team indeed.
Kolya witnessed the moment when Genghis Khan took leave of his son. Genghis drew Tolui’s face to his own with his two hands and touched his lips to one of Tolui’s cheeks, inhaling deeply. Sable dismissed it as an “Iron Age air-kiss.” But Kolya was oddly moved.
At last Genghis’s standard was raised, and with a clamor of shouts, trumpets and drums, the force set off, followed by long baggage trains. The three columns, under the command of Genghis, Ögödei and Sabutai, were to travel independently, perhaps diverging hundreds of kilometers from each other, but they would keep in touch daily, through fast riders, trumpet blasts and smoke signals. Soon the great clouds of kicked-up dust were separating across the plains of Mongolia, and by the second day the forces were out of each other’s sight.
Traveling west from the region of Genghis Khan’s birthplace, they followed a tributary of the Onon river through a country of rich meadows. Kolya rode in a cart with Sable, Basil and other subdued-looking foreign traders, and some of Yeh-lü‘s staff. After the first couple of days, they entered a country of gloomy, somewhat sinister forests, broken by boggy valleys that were frequently difficult to ford. The skies remained leaden, and the rain beat down. Kolya felt oppressed in this dismal, gloomy place. He warned Yeh-lü about acid rain, and the administrator passed on orders that the soldiers should ride with their caps on and collars raised on their coats.
Genghis’s troops were no more hygienic than the common Mongols. But they took pride in their appearance. They rode on saddles high at the back and front, with solid stirrups. They wore conical felt caps, lined with fur from fox, wolf or even lynx, and long robe-like coats that opened from top to bottom. The Mongols had worn such garments since time immemorial, but these were a wealthy people now, and some of the officers wore coats embroidered with silk or gold thread, and silken underwear from China. But even Genghis’s generals would wipe their mouths on their sleeves, and their hands on their trousers.
The Mongols’ field craft was slick and practiced—but then it was the product of centuries of tradition. The march was broken each night, and rations distributed: dried milk curd, millet meal, kumis, an alcoholic drink made from fermented milk curd, and cured meat. In the morning a rider would put a bit of dried curd and water into a leather bag, and the shaking as he rode along would soon turn it into a kind of yogurt, consumed with great relish and much belching. Kolya envied the Mongols’ skills: how they made rawhide from cow skin, even how they used a distillate of human urine as a purgative when one man had a fever.
Genghis’s army moved efficiently, and orders and changes of plan were transmitted rapidly and without confusion. The army was rigidly governed by a hierarchy based on rules of ten. That way, the chain of command was simplified, with each officer having no more than ten subordinates. The Mongols empowered their local commanders as much as possible, which enhanced the army’s flexibility and responsiveness. And Genghis made sure that all units of his army, down to the poorest platoon, was made up of a mix of nationalities, clans and tribes. He wanted nobody to have any loyalty, save to the Khan himself. It was, Kolya thought, a remarkably modern way of structuring an army: no wonder these Mongols had overwhelmed the ragbag forces of medieval Europe. But the system relied heavily on efficient and loyal staff. The officer corps was ruthlessly weeded out in training, through such tests as the battue—and, of course, in battle.
After a few days, still deep in the heart of Mongolia, the army crossed a grassy plain toward Karakorum. This city had once been the power center of the Uighurs, and Genghis Khan had established it as his own permanent seat of power. But even from a distance Kolya could see the city’s walls were ruined. Inside the walls a few abandoned temples huddled in one corner, but the rest of the city had been conquered by the eternal grass.
Genghis Khan himself, accompanied by burly guards, stalked with Ögödei around this place. To Genghis it was only a few years since he had established the city, and now here it was, eroded to rubble. Kolya saw him return to his traveling yurt, his face like thunder, as if he was angry with the very gods who would make such a mockery of his ambitions.
In the days that followed the army passed through the valley of the Orkhon river, an immense walled plain bounded to the east by blue mountains. It was almost like a Martian vallis, Kolya thought idly. The earth here was gray and flaking, the river languid. Sometimes they had to ford tributaries and river channels. At night they camped on islands of bare mud, and made huge aromatic fires of dead willow wood.
They crossed one last river, and the country began to rise. Sable said they were leaving the modern Mongolian province of Arhangay, and crossing the Hangay massif. Behind Kolya, the country folded up into a complex patchwork of forests and valleys, but beyond the massif he could see a more elemental landscape of yellow grassland stretching away.
At the massif’s broad summit there were many small ridges and folds, littered by shattered pebbles, as if many time slices had crisscrossed. But a cairn stood here, a heap of stones that had somehow survived the time shocks. As the army passed each man added a pebble or rock to the cairn. Kolya saw that by the time they had all gone by it would be a mighty mound.
They descended at last to the steppe. The massif receded over the horizon, leaving nothing but flatness, and they walked across a treeless plain where the long grass rippled around the horses like parting water. As the world opened up around him, the immense scale of central Asia at last diminishing even Genghis Khan and his ambitions, Kolya felt a huge relief.
But they encountered no people. In this huge place there could sometimes be seen the circular shadows of yurts, the scars of fires, the ghosts of small villages packed up and moved on to another pasture. The steppe was timeless, people always lived here much the same way, and these scars could have been made by Huns, Mongols or even Soviet-era Communists—and those who left these shadows might have walked across the plain and into another time entirely. Maybe, Kolya thought, when the last shreds of civilization wore away, when the Earth was forgotten and nothing was left but Mir, they would all become nomads, drawn into this great pit of human destiny.
But no people. Sometimes Genghis would send out search parties, but nobody was found.
Then, lost in the middle of the steppe, the scouts unexpectedly came upon a temple.
A party was sent ahead to investigate. Yeh-lü included Kolya and Sable, hoping that their perspective might be of use.
The temple was a small, boxlike building with tall doors, ornately carved and decorated with lion-head knockers. Out front was a porch framed by lacquered pillars, and the beams at the top were decorated by gold skulls. Kolya, Sable and some of the Mongols stepped cautiously inside. On low tables manuscript rolls had been set out amid the debris of a meal. The walls were wooden, the air full of strong incense, and the feeling of enclosure was powerful.
Kolya found himself whispering. “Buddhists, you think?”
Sable had no qualms about raising her voice. “Yes. And at least some of them are still around. No telling when this place is from. Buddhists are as timeless as nomads.”
“Not quite,” Kolya said grimly. “The Soviets tried to purge Mongolia of the temples. This place must predate the twentieth century…”
Two figures came shuffling forward from the shadows at the back of the temple. The Mongol soldiers drew their daggers, to be stopped by a sharp word from Yeh-lü‘s advisor.
At first Kolya thought they were two children, they seemed so similar in size and build. But as they came into the light he saw that one of them was indeed a child, but the other an old man. The old one, evidently a lama, wore a red satin robe and slippers, and he carried a string of amber prayer beads. He was astonishingly thin, his wrists protruding from his sleeves like the bones of a bird. The child was a boy, no older than ten, as tall as the old one, and nearly as skinny. He wore some kind of red robe too—but on his feet were sneakers, Kolya noted with a start. The lama had one skinny arm wrapped around the boy, but the lama was so frail his weight could have been no burden even to a child.
The lama grinned, showing an almost toothless mouth, and began to speak in a rustling voice. The Mongols tried to reply, but it was soon obvious there was no point of contact.
Kolya whispered to Sable, “Look at the boy’s shoes. Maybe this place is more recent than we think.”
Sable grunted. “The shoes are recent. Proves nothing. If these two have been left alone here, the kid must have been out foraging…”
“The lama’s so old,” Kolya whispered. So he was: his skin looked paper-thin and, stained by age, hung in gentle folds from his bones, and his eyes were a blue so pale they almost seemed transparent. It was as if he had sublimated with age, his substance just evaporated away.
“Yeah,” said Sable. “Ninety if he’s a day. But—look at the two of them, Kol. Put aside the age gap. Look at their eyes, the bone structure, the chin…”
Kolya stared, wishing the light were brighter. The shape of the boy’s skull was hidden by a mop of black hair, but his face, his pale blue eyes—“They look alike.”
“So they do,” Sable said dryly. “Kolya, when you come to a place like this, it’s for life. You arrive as a cadet at eight or nine, you stay here and chant and pray, and you’re still at it when you’re ninety, if you live that long.”
“Sable—”
“These two are one: the same man, the youthful cadet, the aged lama, brought together by faults in time. And the boy knows that when he grows old, he will one day see his own younger self come walking across the steppe.” She grinned. “They don’t seem fazed, do they? Maybe Buddhist philosophy doesn’t have to be stretched too far to accommodate what’s happened. It’s just a circle closing, after all…”
The Mongol soldiers searched desultorily for plunder, but there was nothing to be had save for a few scraps of food, and the petty treasures of worship: prayer-wheels, sacred texts. The Mongols made to kill the monks. They prepared for this without emotion, just a matter of routine; killing was what they did. Kolya plucked up his courage and interceded with Yeh-lü‘s advisor to stop this.
They left the temple to its paradoxical slumber, and the army moved on.


 
27: THE FISH-EATERS
After three weeks of the journey along the coast of the Gulf, Eumenes let the moderns know that the scouts had found an inhabited village.
Driven by curiosity and a need for a break from the sea, Bisesa, Abdikadir, Josh, Ruddy and a small squad of British soldiers under Corporal Batson joined an advance party at the head of the sprawling train that Alexander’s army had become. All the moderns were discreetly equipped with firearms. As they disembarked, Casey, his leg still weak, watched from the boat with envy.
It was a day’s walk to the village, and it was a tough slog. Though Ruddy was the first to grumble, they were all soon suffering. If they walked too close to the shore there was nothing but salt and stony ground where nothing grew, but if they went inland, they hit sand dunes over which the going would have been tough even without the rain. There was always a danger of flash floods, as water came pouring down overloaded courses. And when the rain stopped falling, the horseflies would rise up like clouds.
Snakes were a constant hazard. None of the moderns was able to recognize the varieties they encountered here—but as they might have been drawn from a line of descent that spanned two million years or more, perhaps that wasn’t surprising.
Bisesa glared at the unmoving Eyes, effortlessly placed over the most difficult country, which watched her petty struggles as she passed.
At the end of the day the party came to the village. With the Macedonian soldiers, Bisesa and the others crept up the crest of a bluff to see. Close to the shore, it was a poor-looking place. Round-shouldered huts sat squat on the stony ground. A few scrawny sheep grazed the scrubby grass behind the village.
The natives weren’t prepossessing. Adults and children alike had long, matted, filthy hair, and the men trailed beards. Their main source of nourishment was fish, which they caught by wading into the water and casting nets made of palm bark. They went about their business dressed crudely in what looked like the treated skin of fish, or maybe even whale.
Ruddy said, “They are clearly human. But they are Stone Age.”
De Morgan said, “But they may have come from a time not much before now—I mean, Alexander’s era. One of the Macedonians has seen people like this before; he calls them Fish-Eaters.”
Abdikadir nodded. “We tend to forget how empty Alexander’s world was. A couple of thousand kilometers away you have the Greece of Aristotle—but here you have Neolithics, living as they have since the Ice Age, perhaps.”
Bisesa said, “Then perhaps this new world won’t seem so strange to the Macedonians as it does to us.”
The Macedonians treated the Fish-Eaters briskly, driving them off with a volley of arrows. Then the advance party marched into the deserted village.
Bisesa looked around curiously. The stink of fish permeated everything. She found a kind of knife on the ground—made of bone, perhaps the scapula of a small whale or dolphin. It had been finely carved, and dolphins danced over its surface.
Josh inspected the huts. “Look at this. The huts are just skins thrown over frames of whale bones, or—look here—banks of heaped-up oyster shells. Almost everything they have they get from the sea—even their clothes, tools and homes—remarkable!”
As an example of living archaeology, Bisesa thought, this was an unimaginably rich place, and she recorded as much as she could, despite the phone’s bleating. But she felt depressed at how much of the past was lost and forever unknowable; this shard of a vanished way of life, torn out of its context, was just another page ripped out of an untitled book, salvaged from a vanished library.
The soldiers were here for provision, not archaeology. But there was little here for them. A store of powdered fish-meal was dug up and taken away. The few wretched sheep were captured and quickly slaughtered, but even their meat turned out to taste dreadfully of fish and salt. Bisesa was dismayed at this casual destruction of the village, but there was nothing she could do about it.
A single Eye hovered over the village of the Fish-Eaters. It watched the Macedonians leave as it had watched them come, with no reaction.
They spent the night not far from the village, close to a stream. The Macedonians set up camp with their customary efficiency, stretching some of their leather tents out on poles as a rough awning to keep off the rain. The British soldiers helped with the work.
Bisesa decided it was time for some proper admin; the toilet facilities on Alexander’s ships weren’t exactly advanced. The relief at getting her boots off was huge. Briskly she treated her feet. Her socks crackled with sweat and dust, and the gaps between her toes were caked with dirt and what looked like the beginnings of athlete’s foot. She was sparing with what was left of her medical kit, which was after all just a small emergency pack, though out in the field like this she continued to use her Puritabs.
She stripped and dunked herself in the cold water of the stream. She wasn’t too concerned by the attentions of her male companions. Lusts were slaked easily enough in the Macedonian camp. Josh watched her, of course, as he always did—but boyishly, and if she caught him he would duck his head and blush. She rinsed out her clothes and left them to dry.
By the time she was done, the Macedonians had built a fire. She lay down on the ground close to the fire, slipped under her poncho, and set her pack as a pillow beneath her head. Josh, as always, maneuvered himself closest to her, and settled into a position where he could just stare at her when he thought nobody was looking. But behind his back Ruddy and Abdikadir mimed blowing kisses.
Ruddy started holding forth, as he always did. “We are so few. We’ve seen a great swath of the new world now, from Jamrud to the coast of Arabia. Humans are spread thin, and thinking humans thinner! But we keep seeing the emptiness of the land as an absence. We should regard it rather as an opportunity.”
Josh murmured, “What are you on about, Giggers?”
Ruddy Kipling took off his spectacles and rubbed eyes that looked small and deep. “Our English Empire has gone now, wiped away like a bridge suit in a card shuffle. Instead we have this—Mir, a new world, a blank canvas. And we, we few, might be the only source of rationality and science and civilization left in the world.”
Abdikadir smiled. “Fair enough, Ruddy, but there aren’t too many Englishmen here on Mir to translate that dream into reality.”
“But an Englishman always was a mongrel. And that’s not a bad thing. He is the sum of his influences, from the solemn might of the Romans to the fierce intelligence of democracy. Well, then, we must start to build a new England—and forge new Englishmen!—right here in the sands of Arabia. And we can found our new state from the beginning on solid English principles. Every man absolutely independent, so long as he doesn’t infringe his neighbor’s rights. Prompt and equal justice before God. Toleration of religions and creeds of any shape or form. Every man’s home his castle. That sort of thing. It’s an opportunity to clear out a lot of clutter.”
“That all sounds marvelous,” said Abdikadir. “And who’s to run the new world empire? Shall we leave it to Alexander?”
Ruddy laughed. “Alexander achieved marvelous things for his time, but he is a military despot—worse, an Iron Age savage! You saw that display of idol-bothering by the sea. Perhaps he had the right instincts, buried under his armor—he did cart along the Greeks—but he’s not the chap. For the time being we civilized folk must guide. We are few—but we have the weapons.” Ruddy lay back, arm behind his head, and closed his eyes. “I can see it now. The forges will ring out! The Sword will bring peace—and peace will bring wealth—and wealth will bring the Law. It’s as natural as the growth of a sturdy oak. And we, who have seen it all before, will be there to water the sapling.”
He meant to inspire them, but his words seemed hollow to Bisesa, and their camp seemed a small and isolated place, a speck of light in a land empty even of ghosts.
The next day, during the walk back, Ruddy took ill with a severe dose of gut infection. Bisesa and Abdikadir dug into their dwindling twenty-first-century medical packs to give him antibiotics, and made up drinks of sugar and water. Ruddy asked for his opium, insisting it was one of the oldest analgesics in the Indian pharmacopoeia. Still the diarrhea weakened him, and his broad head looked too heavy on his neck. But he talked and talked.
“We need a new set of myths to bind us,” Ruddy wheezed. “Myths and rituals; that’s what makes a nation. That’s what America lacks, you know—a young nation—no time yet to grow tradition. Well, America is gone now, and Britain too, and the old stories won’t do—not any more.”
Josh said wryly, “You’re just the man to write new ones, Ruddy.”
“We are living in a new age of heroes,” he said. “This is the age when the world is built. That’s our opportunity. And we must tell the future what we did, how we did it and why…” On Ruddy talked, filling the air with his dreams and plans, until dehydration and breathlessness forced him to stop, and they walked slowly on through the huge, empty desert.


 
28: BISHKEK
The army of Genghis Khan skirted the northern edge of the Gobi desert.
The land was vast, a mirror of the dust-clogged sky. Sometimes they would see eroded, tired-looking hills, and once a herd of camels trotted by in the distance, stiff-backed and pompous. When the wind blew, a storm of yellow sand blocked out the light: sand that tasted of iron, sand that might have been formed a million years ago, Kolya thought, or a month. The Mongols, their heads wrapped in cloth, looked like Bedouins.
As the desert crossing wore on, Kolya sank within himself. His mind numbed, his senses dulled, he would sit in the back of the cart, never speaking, a cloth drawn across his face to keep out the dust. The land was so huge and still that sometimes it was as if they weren’t moving at all. He grudgingly admired the strength of spirit, the sheer bloody-minded resilience that enabled the Mongols to conquer the immense distances of their Asiatic stage. And yet he had flown in space; and once he would have spanned the distance he had traveled, so vast on the human scale, in fifteen minutes or less.
They came to a great mound of stone and earth, a barrow. It looked like some trapped chthonic beast struggling to escape the clutches of the bone-dry ground. Kolya thought this was a Scythian tomb, a relic of a people who had lived before the birth of Christ, but who had ridden horses and built yurts just like the Mongols. The mound looked fresh, the stones unworn—but the tomb had been broken open, robbed of whatever gold or other wealth it had contained.
And then they came to an almost modern relic. Kolya glimpsed it only from the distance: tin-roofed cement barns, silos, what looked like a convoy of rusted tractors. Perhaps it was a government agricultural project, abandoned apparently long before the Discontinuity. Perhaps as they moved away from central Mongolia, Kolya mused, they were leaving behind the center of gravity of this vast continent’s history, the terrible reign of Genghis Khan; perhaps here the shards of shattered time had been more free to settle as they willed, bearing refugees from wider expanses. The Mongol scouts inspected the site, pulled around a few sheets of rusted corrugated iron, abandoned it as worthless.
Slowly the country changed. They passed a lake—dry, a sheet of salt. At its edge lizards hopped between the rocks, and flies rose up, troubling the horses. Kolya was startled to hear the desolate cries of seabirds, for there could scarcely be a place in the world further from the sea than this desiccated heartland. Perhaps the birds had followed Asia’s complicated network of rivers and become lost here. The parallel with his own situation was obvious, the irony banal.
And still the journey wore on.
To leave modern Mongolia, they would have to pass through a range called the Altai Mountains. Day by day the ground rose, becoming more fertile and better watered. In places there were even flowers: once Kolya found primulas, anemones, orchids, stranded in a dying fragment of steppe spring. They crossed a wide, marshy plain, where plovers wheeled over sodden grass, and the horses plodded carefully through murk that rose to their ankles.
The ground became mountainous. The army squeezed through valleys, each higher and more narrow than the one before. The Mongols called to each other, and their voices echoed from the walls. Sometimes Kolya would see eagles high above, their unmistakable silhouettes painted against the lead-gray sky. Genghis’s generals muttered darkly about their vulnerability to ambush here.
At last the land opened up into a vast canyon bounded by walls of shattered rock that reared up toward the sky. Kolya found himself on the ridge at the head of the canyon. An enormous flat-topped mountain loomed over him, streaked by snow and ice like the droppings of immense birds. He looked back, and saw the army of Genghis Khan strung out along the canyon’s length, people and animals the color of mud, with here and there the sparkle of polished armor. But this thin line of people was dwarfed by the towering pinnacles of purple-red rock around them.
They moved on, tracking the northwestern border of modern China, heading southwest toward Kyrgyzstan. After that it was only a few more days’ ride until they came to the town.
The Mongols, great believers in intelligence, sent scouts and spies creeping around the town, and eventually envoys who walked boldly up its main streets. Citizens in flat caps and buttoned-up jackets marched out, hands extended in friendship to these rank-smelling strangers.
The place was obviously modern, or nearly so. The news of it seemed to jolt Kolya out of the trance into which the journey had plunged him. It was a shock when he heard that the army, and he, had been traveling for nearly three months.
And it was here, as it turned out, that the final stage of his own journey would begin.
Sable was taken forward to help check out the town. It was Bishkek, she thought, in the twenty-first century the capital of Kyrgyzstan. The place as they had found it was obviously from some preelectric age, but there were water mills and factories. “It could be late nineteenth century,” she said. Metaled roads led into the town, but they were truncated by time slips a kilometer or so outside town.
More scouts were sent in, and Kolya was taken to translate. The town was a pretty place, its streets lined with trees, wilting a little under the persistent acid rain. Reflecting a deeper history, its main thoroughfare was called Silk Road Street. The townsfolk, cut off and with no idea what had happened, were disturbed by the lack of visits by their tax inspectors, and wanted to know if there were any directives from Moscow, any news of the Tsar. Kolya longed to speak directly to them, but the Mongols wouldn’t allow it.
Kolya was excited by the town, the most modern place they had yet encountered. Surely there was a base of equipment and expertise here that could be built on. He pressed Yeh-lü to make friendly contact. But his pleas went unheard, and he began to grow disturbed: the Mongols did not like towns, and knew only one way to deal with them. Sable wouldn’t back him up; she merely watched and waited, playing her own complicated game.
Kolya witnessed some of what followed.
The Mongols came in the night, riding in silence. When they charged they roared, and the sound of their voices and the horses’ hooves overwhelmed the little town. The killing began in the main street, and swept through the town, a wave of butchery with a bloody froth of slaughter at its leading edge. The townsfolk could put up no resistance save for a few futile potshots with antiquated firearms.
Genghis had ordered that the town’s ruler be brought out alive. The mayor tried to hide himself and his family in the town’s small library, and the building was taken apart brick by brick. His wife was killed before him, his daughters raped, and the man himself trampled to death.
The Mongols found little of value in the town. They broke up the newspaper office’s small printing press, bringing out the iron to melt down and reuse. It was the Mongols’ habit when taking a town to pick out artisans and other skilled folk who might serve their purposes later, but in Bishkek they were capable of recognizing little of what they found: the skills of a clockmaker or accountant or lawyer meant nothing to them. Few men were allowed to live. Most of the children and some of the younger women were taken prisoner, though many of the women were raped. All this was done mechanically, joylessly, even the rapes; it was just what the Mongols did.
When they were done, the Mongols torched the town systematically.
The surviving prisoners were driven out into the countryside towards Genghis’s encampment, where they huddled in desolate misery. To Kolya they looked like classic peasant stock, and their waistcoats and trousers, thick skirts and headscarves were the subject of stares from the Mongols. One beauty, called Natasha, the fifteen-year-old daughter of an innkeeper, was picked out for Genghis himself. He always took the most beautiful women, and impregnated many of them. Genghis had intended to drive the prisoners on with him, for there were always uses for such wretched souls—they could be driven into battle, for instance. But when he found that one of the Golden Family had been injured by the bullet of a wild-eyed solicitor, he ordered the prisoners to be slain. Yeh-lü‘s weary pleas for leniency counted for nothing. The women and children submitted meekly.
By the time the army moved on the town was reduced to a smoking ruin, little left of the buildings above foundation level. The Mongols left a heap of severed heads, some of them heartbreakingly tiny. A few days later, Genghis ordered his rearguard to return to the town. A handful of citizens had escaped the slaughter, hiding in cellars and other hideaways. The Mongols rounded these up and put them to death, after enjoying a little more sport.
Sable showed no reaction to this, no emotion at all. But as for Kolya, after Bishkek, his mind seemed clear about what he must do.


 
29: BABYLON
It took two months of sailing to reach the head of the Gulf. From there, Alexander was anxious to move inland quickly. He formed up an advance party of a thousand troops, accompanied by Eumenes, Hephaistion and others. Bisesa and her companions made sure they were attached to the expedition.
Within a day of disembarking the party set off for the short march inland to Susa, in Alexander’s time the administrative center of his conquered Persian empire. Alexander was still too weak to ride or walk far, so he rode on a cart covered with purple awnings, a hundred Shield Bearers marching in step around him. They reached Susa without incident—but it was not the Susa Alexander remembered.
Alexander’s surveyors had no doubt about the site, at the heart of a sparsely greened plain. But there was no sign of the city, none at all. They might have been the first humans ever to set foot here—as perhaps they were, Bisesa thought.
Eumenes joined the moderns, his face grim. “I was here only a few years ago. This was a rich place. Every province of the empire contributed to its magnificence, from craftsmen and silversmiths from the Greek cities of the coast, to wooden pillars from India. The treasure here was remarkable. And now…” He seemed overcome, and Bisesa glimpsed again the rage she had sensed building in him, as if this intelligent Greek took the Discontinuity personally.
Alexander himself got out of his cart and walked around, peering at the earth, and kicking at clods of dirt. Then he retreated to his awning, and refused to emerge again, as if in disgust.
They camped that night near the vacant site of Susa. The next morning, guided by Alexander’s cartographers, they set off due west, making for Babylon, crossing a vast and echoing land. After Susa, everybody seemed subdued, as if the vast weight of time bore down on them all. Sometimes Bisesa would catch the Macedonians looking at her, and sensed what they were thinking—that here was a woman, living and breathing, who would not be born until everybody they knew, everything they had touched, had eroded to dust, as if she was a living symbol of the Discontinuity.
To everyone’s relief they had not gone many kilometers before they reached a junction in time where the surface of the ground dropped a few centimeters, and a road was revealed. It was crudely laid to Bisesa’s eyes, topped with coarsely cut stone blocks, but it was undoubtedly a road. In fact, Eumenes told them, it was a section of the Royal Road that had once united Persia—and which Alexander had found extraordinarily useful in his conquest of the empire.
Even on the road, the march took several more days. The land around the road was dust dry, colonized only by scrub vegetation. But it was marked here and there by anonymous mounds of rubble and scarred by great straight-line ditches—evidently artificial, but long abandoned, their purpose forgotten.
Each night, when the march broke to make camp, Casey would set up his radio gear and listen for any signals coming from the Soyuz crew, lost somewhere in the unknowable expanses of Asia. It was a time they’d agreed upon with the crew, but he’d heard nothing since the day of their attempted reentry. Casey also monitored the radio signal that continued to emanate from the unknown beacon that was presumed to lie in Babylon. Its content remained the same—just a “chirp,” a sweep up through the frequencies like an engineering test signal. But it continued to repeat, over and over. Casey kept a log of his observations, with position, time, signal strength and bearings, and his rough triangulations continued to predict a source inside Babylon.
And then there were the Eyes—or rather, the lack of them. As they walked west, the Eyes were fewer, more spaced out, until at last Bisesa realized she had marched through a whole day without seeing a single one. Nobody had any idea what to make of this.
At last they approached another transition. The advance party came to a line of green that stretched, dead straight, from the northern horizon to the south. The party hesitated on the desiccated side of the border.
To the west, beyond the line, the land was split up into polygonal fields, and striped by glistening canals. Here and there crude-looking wattle-and-daub shacks sat amid the fields, squat and ugly, like lumps of shaped mud. The shacks were clearly occupied, for Bisesa could see traces of smoke rising from some of them. A few goats and bullocks, tethered to posts, patiently chewed on grass or stubble. But there were no people.
Abdikadir stood with Bisesa. “Babylon’s famous irrigation canals.”
“I suppose they must be.” Some of the canals were extensions of the dry, worn-out ditches she had noticed before: the same bits of ancient engineering, severed by centuries. But this crude coupling of the eras obviously caused practical problems; the sections from later eras, ditches silted up by erosion, blocked off the canals from their riverside sources, and some of the farmers’ channels were drying up.
Abdikadir said, “Let’s show the way.” He took a deliberate step forward and crossed the invisible, intangible line between the two world slices.
The party crossed the disjunction and moved on.
The richness of the land was obvious. Most of the fields seemed to be stocked with wheat, of a tall, fat-headed variety farmer’s daughter Bisesa didn’t recognize. But there was also millet and barley, and, here and there, rich stands of date palms. Once, Cecil de Morgan said, the Babylonians would sing songs about these palms, listing their three hundred and sixty uses, one for every day of their year.
Whether the farmers were hiding or not, this obviously wasn’t an empty landscape—and it was on the produce of these fields that Alexander’s army was going to depend. There would have to be some gentle diplomacy here, Bisesa realized. The King had the manpower to take whatever he wanted, but the natives knew the land, and this vast and hungry army couldn’t afford a single failed crop. Perhaps the first priority ought to be to get Alexander’s soldiers and engineers to rebuild the irrigation system…
Abdikadir said, “You know, it’s impossible to believe this is Iraq—that we’re only a hundred kilometers or so southwest of Baghdad. The agricultural wealth of this place fueled empires for millennia.”
“But where is everybody?”
Abdi said, “Can you blame these farmers for hiding? Their rich farmland is sliced in half and replaced by semidesert. Their canals fail. A stinging rain withers their crops. And then, what looms over the horizon? Only the greatest army the ancient world ever saw… Ah,” he said. “There.” He stopped and pointed.
On the western horizon she saw buildings, a complicated wall, a thing like a stepped pyramid, all made gray and misty by distance.
“Babylon,” Abdikadir whispered.
Josh said, “And that is the Tower of Babel.”
“Holy crap,” said Casey.
The army and its baggage train caught up with its head, and spread out into a camp over the mudflats near the banks of the Euphrates.
Alexander chose to wait a day before entering the city itself. He wanted to see if the dignitaries of the city would come out to greet him. Nobody came. He sent out scouts to survey the city walls and its surroundings. They returned safe but, Bisesa thought, they looked shocked.
Time slices or not, Alexander was going to enter the ancient city in the grand style. So, early in the morning, wearing his gold-embroidered cloak and his royal diadem on his head, he rode ahead toward the city walls, with Hephaistion walking at his side, and a phalanx of a hundred Shield Bearers around him, a rectangle of ferocious muscle and iron. The King showed no sign of the pain the effort to ride must be causing him; once again Bisesa was astounded by his strength of will.
Eumenes and other close companions walked in a loose formation behind the King. Among this party were Captain Grove and his senior officers, a number of British troops, and Bisesa and the Birdcrew. Bisesa felt oddly self-conscious in the middle of this grand procession, for she and the other moderns towered over the Macedonians, despite the finery of their dress uniforms.
The city’s walls were impressive enough in themselves, a triple circuit of baked brick and rubble that must have stretched twenty kilometers around, all surrounded by a moat. But there were no signs of life—no smoke from fires, no soldiers watching vigilantly from the towers—and the great gates hung open.
Eumenes muttered, “It was different last time, on Alexander’s first entry to the city. The satrap rode out to meet us. The road was strewn with flowers, and soldiers came out with tame lions and leopards in cages, and priests and prophets danced to the sound of harps. It was magnificent! It was fitting! But this…”
This, conceded Bisesa, was scary.
Alexander, per his reputation, led by example. Without hesitating he walked his horse over the wooden bridge that spanned the moat, and approached the grandest of the gates. This was a high-arched passage set between two heavy square towers.
The procession followed. Even to reach the gate they had to walk up a ramp to a platform perhaps fifteen meters above ground level. As Bisesa walked through it, the gate itself towered twenty meters or more above her head. Every square centimeter of its walls was covered in glazed brickwork, a haunting royal blue surface across which dragons and bulls danced.
Ruddy walked with his head tilted back, his mouth gaping open. Still a little “seedy” from his illness, he walked uncertainly, and Josh kindly took his arm to lead him. “Can this be the Ishtar Gate? Who would have thought—who would have thought…”
The city was laid out in a rough rectangle, its plan spanning the Euphrates. Alexander’s party had entered from the north, on the east side of the river. Inside the gate, the procession moved down a broad avenue that ran south, passing magnificent, baffling buildings, perhaps temples and palaces. Bisesa glimpsed statues, fountains, and every wall surface was decorated with dazzling glazed bricks and molded with lions and rosettes. There was so much opulence and detail she couldn’t take it all in.
The phone, peeking out of her pocket, tried to help. “The complex to your right is probably the Palace of Nebuchadnezzar. Babylon’s greatest ruler, who—”
“Shut up, phone.”
Casey was hobbling along. “If this is Babylon, where are the Hanging Gardens?”
“In Nineveh,” said the phone dryly.
“No people,” said Josh uncertainly. “I see some damage—signs of fires, looting, perhaps even earthquake destruction—but still no people. It’s getting eerie.”
“Yeah,” growled Casey. “All the lights on but nobody at home.”
“Have you noticed,” said Abdikadir quietly, “that the Macedonians seem overwhelmed too? And yet they were here so recently…”
It was true. Even wily Eumenes peered around at the city’s immense buildings with awe.
“It’s possible this isn’t their Babylon either,” said Bisesa.
The party began to break up. Alexander and Hephaistion, with most of the guard, made for the royal palace, back toward the gate. Other parties of troops were instructed to spread out through the city and search for inhabitants. The officers’ cries rang out peremptorily, echoing from the glazed walls of the temples; de Morgan said they were warning their men of the consequences of looting. “But I can’t imagine anybody will dare touch a thing in this haunted place!”
Bisesa and the others continued on down the processional way, accompanied by Eumenes and a handful of his advisors and guards. The way led them through a series of walled plazas, and brought them at last to the pyramid-like structure that Bisesa had glimpsed from outside the city. It was actually a ziggurat, a stepped tower of seven terraces rising from a base that must have been a hundred meters on a side. To Bisesa’s eyes, conditioned by images of Egyptian pyramids, it looked like something she might have expected to find looming above a lost Mayan city. South of the ziggurat was a temple that the phone said must be the Esagila—the Temple of Marduk, the national god of Babylonia.
The phone said, “The Babylonians called this ziggurat the Etemenanki—which meant ‘the house that is the foundation of Heaven and Earth.’ It was Nebuchadnezzar who brought the Jews here as slave labor; by bad-mouthing Babylon in the Bible the Jews took a long revenge…”
Josh grabbed Bisesa’s hand. “Come on. I want to climb that blooming heap.”
“Why?”
“Because it’s the Tower of Babel! Look, there’s a staircase on the south side.” He was right; it must have been ten paces wide. “Race you!” And, dragging her hand, he was off.
She was intrinsically fitter than he was; she had trained as a soldier, and had come from a century far better provided for with food and health care. But he was younger and had been hardened by the relentless marching. It was a fair race, and they kept holding hands until, after a hundred steps or so, they took a break and collapsed on the steps.
From up here the Euphrates was a broad silver ribbon, bright even in the ashen light, that cut through the heart of the city. She couldn’t make out clearly the western side of the city, but on this eastern side grand buildings clustered closely—temples, palaces, presumably government departments. The city plan was very orderly. The main roads were all straight, all met at right angles, and all began and ended in one of the many gates in the walls. The palaces were riots of color, every surface covered with polychrome tiles on which dragons and other fantastic creatures gamboled.
She asked, “Where are we in time?”
Her phone said, “If this is the age of Nebuchadnezzar, then perhaps the sixth century B.C. The Persians took Babylonia two centuries before Alexander’s time, and they bled the area dry. When Alexander arrived it was still a vibrant city, but its best days were already far in the past. We, however, are seeing it at something close to its best.”
Josh studied her. “You look wistful, Bisesa.”
“I was just thinking.”
“About Myra—”
“I’d love her to be here—to be able to show her this.”
“Maybe someday you’ll be able to tell her about it.”
“Yeah, right.”
Ruddy, Abdikadir, Eumenes and de Morgan had followed more slowly up the ziggurat. Ruddy was wheezing, but he made it, and as he sat down Josh clapped him on the back. Eumenes stayed standing, apparently not winded at all, and gazed out at Babylon.
Abdikadir borrowed Bisesa’s night goggles and looked around. “Take a look at the western side of the river…”
The line of the walls crossed the river, to complete the city’s bisected rectangle. But on the far side of the river, though Bisesa thought she could make out the lines of the streets, there was no color but the orange-brown of mudstone, and the walls were reduced to ridges of broken rubble, the gates and watchtowers just mounds of core.
Josh said, “It looks as if half the city has been melted.”
“Or nuked,” said Abdikadir grimly.
Eumenes spoke. “It was not like this,” de Morgan translated. “Not like this…” While the eastern half of the city had been ceremonial and administrative, the western half had been residential, crowded with houses, tenement blocks, plazas and markets. Eumenes had seen it that way only a few years before, a vibrant, crowded human city. Now it was all reduced to nothing.
“Another interface,” Abdikadir said grimly. “The heart of a young Babylon, transplanted into the corpse of the old.”
Eumenes said, “I believed I was coming to terms with the strangeness of the faults in time which afflict us. But to see this—the face of a city rubbed away into sand, the weight of a thousand years descended in a heartbeat—”
“Yes,” Ruddy said. “The terrible cruelty of time.”
“More than cruelty,” Eumenes said. “Arrogance.” Bisesa was insulated from the Secretary’s emotions by translation and two millennia of different body language. But again she thought she detected a growing, cold anger in him.
A voice floated up from the ground, a Macedonian officer calling for Eumenes. A search party had found somebody, a Babylonian, hiding in the Temple of Marduk.


 
30: THE GATE OF THE GODS
The Macedonians’ captive was brought to Eumenes. He was clearly terrified, his eyes wide in a grimy face, and two burly troopers had to drag him. The man was dressed in fine robes, rich blue cloth inlaid with threads of gold. But the robes, ragged and dirty, hung off his frame, as if he hadn’t eaten for days. He might once have been clean-shaven and his scalp scoured bare, but now a stubble of black hair was growing back, and his skin was filthy. As he was brought close, Bisesa shrank from a stink of stale urine.
Prodded with a Macedonian stabbing sword, he gabbled freely, but in an antique tongue that none of the moderns recognized. The officer who had found him had had the presence of mind to find a Persian soldier who could understand this language, and so the Babylonian’s words were translated into archaic Greek for Eumenes, and then English for the moderns.
De Morgan, frowning, translated uncertainly. “He says he was a priest of a goddess—I can’t make out the name. He was abandoned when the others finally left the temple complex. He has been too frightened to leave the temple. He has been here for six days and nights—he has had no food—no water but that which he drank from the sacred font of the goddess—”
Eumenes snapped his fingers impatiently. “Give him food and water. And make him tell us what happened here.”
Bit by bit, between ravenous mouthfuls, the priest told his story. It had begun, of course, with the Discontinuity.
One night the priests and other temple staff had been woken by a dreadful wailing. Some of them ran outside. It was dark—but the stars were in the wrong place. The wailing came from a temple astronomer, who had been making observations of the “planets,” the wandering stars, as he had every night since he was a small boy. But suddenly his planet had disappeared, and the very constellations had swum around the sky. It had been the astronomer’s shock and despair that had begun to rouse the temple, and the rest of the city.
“Of course,” Abdikadir muttered. “The Babylonians kept careful records of the sky for millennia. They based their philosophy and religion on the great cycles in the sky. It’s a strange thought that a less advanced people mightn’t have been so terrified…”
But that first astronomical trauma, really perceptible only to a religious elite, was just the precursor. For at the end of that night the sun was late rising, by six hours or more. And by the time it did rise, a strange hot wind was washing over the city, and rain fell, hot salty rain of a type nobody had known before.
The people, many still dressed in their nightclothes, fled to the religious district. Some ran to the temples and demanded to be shown that their gods had not abandoned them on this, the strangest dawn of Babylon’s history. Others climbed the ziggurat, to see what other changes the night had brought. The King was away—it wasn’t clear to Bisesa whether the priest meant Nebuchadnezzar himself, or perhaps a successor—and there was nobody to impose order.
And then the first panicked reports came of the erasure of the western districts. Most of the city’s population had actually lived there; for the priests, ministers, court favorites and other dignitaries left on the eastern side, the shock was overwhelming.
The last vestiges of order quickly broke down. A mob had stormed the Temple of Marduk itself. As many as could force their way in had rushed to the innermost chamber, and when they saw what had become of Marduk himself, king of the ancient Babylonian gods—
The priest could not complete his sentence.
After that final shock, a rumor had swept through the city that the eastern half would be rubbed into dust as had the western. People flung open the gates and ran, screaming, out of the city and into the land beyond. Even government ministers, army commanders and the priests had gone, leaving only this poor wretch, who had huddled in his defiled temple.
Around mouthfuls of food the priest described the nights since, as he had heard looting, burning, drunken laughter, even screaming. But whenever he had dared to poke his head out of doors in the daylight he had seen nobody. It was clear that most of the population had vanished into the parched land beyond the cultivated fragment, there to die of thirst or starvation.
Eumenes ordered his men to clean up the priest and present him to the King. Then he said, “This priest says the old name of the city is ‘the gate of the Gods.’ How appropriate, for now that gate has opened… Come.” Eumenes strode forward.
The others hurried after him. Ruddy gasped, “Where are we going now?”
Bisesa said, “Why, to the Temple of Marduk, of course.”
The temple, another great pyramidal pile, was like a cross between a cathedral and an office building. Hurrying down corridors and climbing from level to level, Bisesa passed through a bewildering variety of rooms, each elaborately decorated, containing altars, statues, friezes, and obscure-looking equipment like crosiers, ornate knives, headdresses, musical instruments similar to lutes and sackbuts, even small carts and chariots. In some of the deeper rooms there were no windows, and the light came from oil lamps burning smokily in little alcoves in the walls. There was a powerful smell of incense, which de Morgan told her was frankincense. There was some evidence of minor damage: a door smashed off its heavy wooden hinges, broken pottery, a tapestry ripped off one wall.
Ruddy said, “More than one god is worshiped here, that’s for sure. This is a library of worship. More gaudy polytheism!”
De Morgan muttered, “I can barely make out the gods for the gold. Look at it—it’s everywhere…”
Bisesa said, “Once I visited Vatican City. It was like this—wealth plastered to every surface, so dense you could barely pick out details.”
“Yes,” Ruddy said. “And the same causes: the peculiar hold religion has on the mind of man—and the accumulation of wealth by an ancient empire.”
There was some evidence of looting, though: the smashed doors, a few sockets where gems might have been lodged. But it seemed to have been half-hearted.
Marduk’s own chamber was at the very apex of the complex. But it was ruined, and they stood at the doorway in shock.
Bisesa learned later that the great statue of Marduk that had stood here had consumed twenty tonnes of gold. The last time Eumenes had been in this temple the statue had gone: centuries before Alexander’s visit, the conqueror Xerxes had looted these buildings and had taken away the great golden statue. Well, the statue had been here—but it had been destroyed, melted to a puddle of gleaming slag on the floor. The walls had been reduced to bare brick, scorched by some intense heat; Bisesa saw ashen fragments, the remains of tapestry or carpet. Only the statue’s base remained, softened and rounded, with perhaps the faintest trace of two mighty feet.
And, hanging in the air at the center of the burned-out temple, mysterious, unsupported, perfect, was an Eye—immense, much bigger than any others they had seen, perhaps three meters across.
Josh whistled. “Abdi, you’re going to need a big bucket to dunk that.”
Bisesa walked toward the Eye. In the uncertain light from the oil lamps, she could see her own distorted reflection looming larger, as if the other Bisesa, contained in the Eye like a fish in a bowl, was swimming to the glass to see her. She felt no heat, no sign of the great energies that had gutted this chamber. She lifted her hand and held it close to the Eye. She felt as if she was pushing against some invisible but resilient barrier. The harder she pushed, the more she was repelled, and she felt a subtle sideways pull.
Josh and Abdikadir were both watching her with some concern. Josh came up to her. “Are you all right, Bis?”
“Can’t you feel it?”
“What?”
She looked into the sphere. “A—presence.”
Abdikadir said, “If this is the source of the electromagnetic signals we have been monitoring—”
“I can hear them now,” her phone whispered from her pocket.
“More than that,” she said. There was something here, she thought. An awareness—yes. Or at least a watchfulness, a huge cathedral-like watchfulness, which drew her up helplessly. But she didn’t even know how she knew this. She shook her head, and something of that mysterious sense of presence dissipated.
Eumenes’ face was like thunder. “So now we know how Babylon was destroyed.” To Bisesa’s astonishment he picked up a golden staff from the floor. He wielded it over his head like a club, bringing it down on the unresponsive hide of the Eye. The club was left bent over, the Eye unmarked. “Well, this arrogant god of the Eye may find Alexander, son of Zeus-Ammon, a tougher opponent than Marduk.” He turned to the moderns. “There is much to do. I will need your help and insight.”
Abdikadir said, “We should use the city as a base—”
“That much is obvious.”
“Move the army in. We have to think about the water supply, food. And we need to set up routines like fire watches, guard patrols, repair crews.”
Josh said, “If the residential half of the city has gone we’ve a lot of building to do.”
“I think we will all be under tents for a while yet,” Abdikadir said ruefully.
“We will send out scouts to map the countryside,” Eumenes said. “And we will coax the farmers from their mud huts—or we will take their farms and run them for them. I don’t know any more if it is summer or winter, but here in Babylonia we can grow crops all year round.” He gazed up at the impassive Eye. “Alexander was to make this his imperial capital. Well, so it will become—the capital of a new world, perhaps…”
Casey came bustling into the chamber. His expression was grim. “We’ve had a message.”
Bisesa remembered what time of day it was; he had been due to try to pick up the cosmonauts’ radio signals. “From Kolya and Sable?”
“Yeah.”
“That’s wonderful!”
“No, it isn’t. We’ve got a problem.”


 
31: HAM RADIO
In the luggage he had been allowed to bring on the Mongols’ transcontinental trek, Kolya had made sure he packed up the ham radio gear from the Soyuz. Some instinct had always made him keep this secret even from Sable, who had long lost interest in what had once been her project, and he was glad of that now. Once Genghis Khan established his base camp a few tens of kilometers from Babylon, he retrieved the gear and set it up.
Oddly this wasn’t difficult. In the retinue of Yeh-lü, the Mongol guards were watchful, but they had no idea what he was doing with his anonymous boxes and cables and spidery antennae. It was more difficult, in fact—but crucial—to keep what he was doing secret from Sable, at least for a few more hours.
He knew he would get only one chance at this. He prayed for a decent transmission path, and for Casey to be listening. Well, the path was poor—the post-Discontinuity ionosphere seemed to be suffering, and the signal was obscured by static, pops and whoops—but Casey was indeed listening, at the daily times they had agreed when Kolya was still orbiting the world in Soyuz, in the impossible and lost past. Kolya wasn’t surprised to know that Casey and the others had traveled to Babylon; it was a logical destination, and they’d discussed the possibility before he had left orbit. But he was stunned to learn who Casey had traveled with—stunned, yet hopeful; for perhaps there was after all a force in the world that could resist Genghis Khan.
Kolya longed to prolong the contact, to listen to this man from the twenty-first century, his own time. He felt that Casey, who he had never even met in person, had become his closest friend in the world.
But there was no time for that. There were no choices left, no more luxuries for Kolya. He talked, and talked, describing everything he knew about Genghis Khan, his army, his tactics; and he spoke of Sable, and what she had done—and what he suspected she was capable of.
He talked as long as he could. It turned out to be about half an hour. Then Sable showed up with two burly Mongol guards, who hauled him back from the radio, and briskly smashed up the gear with the butts of their lances.


 
32: COUNCIL OF WAR
Alexander’s scouts brought the news that the vanguard of the Mongol army was only a few days’ ride away. To his advisers’ surprise, the King ordered that a parley should be attempted.
Alexander was horrified by what the moderns had to tell him of the destruction that had been wrought by the Mongol expansion. Alexander might be a blood-stained conqueror himself, but he had ambitions beyond simple conquest: his intent was certainly more sophisticated than Genghis Khan’s, fifteen centuries after his own time. He was determined to oppose the Mongols. But Alexander was of a mind to build something new in this empty world, not to destroy. He said to his advisers, “We, and our red-coated comrades from beyond the ocean, and these horsemen from the wastes of Asia, are all survivors of dislocations in time and space, wonders beyond the anticipation of any man. Do we have no other response to all this than to slaughter each other? Is there nothing for us to learn from each other but weapons and tactics?…”
So he ordered a party of envoys to be sent out, with gifts and tributes, to open a dialogue with the Mongol leaders. It would travel with an impressive force of a thousand men, and was to be under the command of Ptolemy.
Ptolemy was one of the King’s closest companions, a Macedonian and a friend of Alexander from childhood. A hard-faced warrior, he was a dark, silent man, and evidently shrewd. Perhaps he was a good choice for such a delicate mission: Bisesa’s phone told her that in another reality Ptolemy would, in the carve-up of Alexander’s conquests after his death, have become Pharaoh of the ancient kingdom of Egypt. But as he prepared for the mission, Ptolemy stamped around the royal palace looking thunderous. Bisesa wondered if his appointment to this perilous, and highly likely fatal, mission had anything to do with the endless maneuverings and intrigues among Alexander’s inner circle.
At Abdikadir’s suggestion, Captain Grove attached the competent Geordie Corporal Batson and a few British troops to the party. It had been proposed that one of Bisesa’s group should go along, since Sable was believed to be at the heart of the assault they anticipated. But Alexander decreed that his three refugees from the twenty-first century were too few to be risked on such a venture, and that was that. Still, at Eumenes’ suggestion, Bisesa drafted a note for Batson to give to Kolya, in case he encountered the cosmonaut.
The party marched out of the gates of Babylon. They set off to the east, with the Macedonian officers in their dress uniforms with bright purple cloaks, and Corporal Batson and the other British in their kilts and their serge, all to the din of trumpets and drums.
Alexander was a hardened warrior, and while he hoped for peace, he prepared for war. In Babylon, Bisesa, Abdikadir and Casey, along with Captain Grove and a number of his officers, were summoned to a war council.
Like the Ishtar Gate, the royal palace of Babylon sat on a platform raised some fifteen meters above the riverside plain, so it loomed over the city and its surroundings.
The palace was staggering—if, to Bisesa’s modern perspective, it was an obscene demonstration of wealth, power and oppression. Walking toward the center of the complex, they passed terraced gardens built on the roofs of the buildings. The trees looked healthy enough, but the grass was a little yellow, the flowers sickly; the gardens had been neglected since the Discontinuity. But the palace was a symbol of the city and Alexander’s new reign, and there was a great flurry of activity as servants ran back and forth with jars of fresh water and nutrients. These were not slaves, Bisesa learned, but some of Babylon’s former dignitaries, who had come creeping back from the countryside where they had fled. In the aftermath of the Discontinuity, they had proved themselves cowardly; now, at Alexander’s orders, they were reduced to menial chores.
At the heart of the palace complex was the King’s throne room. This room alone was about fifty paces long, and every surface from floor to ceiling was coated with multicolored glazed bricks showing lions, dragons and stylized trees of life. The moderns walked in, their feet echoing on the glazed floor, trying not to be overwhelmed by the scale of it all.
A table had been set up in the middle of the room, bearing a giant plaster model of the city, its walls and the surrounding countryside. Perhaps five meters across, the model was brightly painted and full of detail, right down to the human figures in the streets and the goats in the fields. Toy canals glimmered, full of real water.
Bisesa and the others settled to their couches before the table, and servants brought them drinks. Bisesa said, “This was my idea. I thought a model might be easier for everyone to grasp than a map. I had no idea they would put together something on this scale—and so quickly.”
Captain Grove said levelly, “Shows what you can do when you can draw on an unlimited resource of human mind and muscle.”
Eumenes and his advisors entered and took their places. To his huge credit in Bisesa’s eyes, Eumenes showed little taste for elaborate protocols; he was far too intelligent for that. But as a member of Alexander’s court he couldn’t avoid some flummery, and his advisers fluttered around him as he grandly settled to his couch. These advisers now included de Morgan, who had taken to wearing elaborate Persian dress, like others in Alexander’s court. Today his face was bloated and red, his eyes marked by deep shadows.
Casey said bluntly, “Cecil, my man, you look like shit, despite that cocktail dress you’re wearing.”
De Morgan grunted. “When Alexander and his Macedonians get started on one of their debauches, they make British Tommies in the brothels of Lahore look like schoolboys. The King is sleeping it off. Sometimes he misses whole days, though he’s always awake for the evenings when it all starts again…” De Morgan accepted a goblet of wine from a servant. “And this Macedonian wine is like goat’s urine. But still—hair of the dog.” He took a deep draft, shuddering.
Eumenes called the meeting to order.
Captain Grove began to set out ideas on how to strengthen Babylon’s already formidable defenses. He said to Eumenes, “I know you already have crews out reinforcing the walls and digging out the moat.” That was especially important on the western side where the walls had been all but rubbed out by time; in fact the Macedonians had decided to abandon the western side of the city and use the Euphrates itself as a natural barrier, and were building up defenses on its bank. “But,” said Grove, “I would recommend setting up deeper defenses further out, especially to the east, where the Mongols will be coming from. I’m thinking of pillboxes and trenches—fortifications we can set up quickly.” Many of these concepts took a little translating, through Eumenes’ assistants and the hungover de Morgan.
Eumenes listened patiently for a while. “I will have Diades look into this.” Diades was Alexander’s chief engineer. “But you must know that the King is not mindful simply to defend. Of all the fields on which he has fought, Alexander is most proud of his victorious sieges—at Miletus and Tyre, and a dozen other examples—these are epic triumphs that will surely echo down the ages.”
Captain Grove nodded. “Indeed they do. What I think you’re telling us is that Alexander won’t be content to be the victim of a siege himself. He is going to want to ride out on the field and meet the Mongols in open battle.”
“Yes,” murmured Abdikadir, “but the Mongols, by comparison, were poor at siege warfare, and much preferred to meet their enemies on open ground. If we ride out we meet our enemies on the field of their choice.”
Eumenes growled, “The King has spoken.”
Grove said quietly, “Then we must listen.”
“But,” said Abdikadir, “Alexander and Genghis are separated by more than fifteen centuries, far longer than separates Genghis from us. We should exploit every advantage we have.”
Eumenes said smoothly, “Advantages. You mean your guns and grenades.” Again he used the English words.
Since meeting Alexander’s army, the British and the moderns had tried to keep back some secrets from the Macedonians. Now Casey jumped off his couch and reached across the table toward de Morgan. “Cecil, you bastard. What else have you given away?”
De Morgan cowered back out of his reach, and two of Eumenes’ guards hurried forward, their broad hands on their stabbing swords. Abdikadir and Grove grabbed Casey and pulled him back down.
Bisesa sighed. “Come on, Casey, what did you expect? You know what Cecil’s like by now. He’d offer Eumenes your testicles on a plate if he thought it would be to his advantage.”
Abdikadir said, “And Eumenes probably knew about it all anyhow. These Macedonians aren’t fools.”
Eumenes followed these exchanges with interest. He said, “You forget that Cecil may not have had a choice in what he told me.” De Morgan translated this hesitantly, his eyes averted, and Bisesa saw the dark side of the choice he had made. “And besides,” Eumenes went on, “my foreknowledge will save us time now we need it, won’t it?”
Captain Grove leaned forward. “But you must understand, Secretary, that our weapons, though formidable, are limited. We have only a small stock of grenades, and ammunition for the guns…” The most significant armament was nineteenth-century vintage, a few hundred Martini rifles brought from Jamrud. Such a number of weapons wouldn’t count for much against a fast-moving horde numbered in the tens of thousands.
Eumenes quickly grasped these ideas. “So we have to be selective about how we use these weapons.”
“Exactly,” Casey growled. “Okay—if we commit to this—we should use the modern weapons to blunt their first attack.”
“Yes,” said Abdikadir. “Flash-bang grenades will spook the horses—and the men, if they’re unused to firearms.”
Bisesa said, “But they have Sable. We don’t know what weapons came down in that Soyuz with her—surely at least a couple of pistols.”
“That won’t help her much,” said Casey.
“No. But if she’s thrown in her lot with the Mongols, she may have used them to familiarize the Mongols with firearms. And she has modern training. We have to plan for the possibility that they’ll come in anticipating what we might do.”
“Shit,” said Casey. “Hadn’t thought of that.”
“All right,” Captain Grove said. “Casey, what else do you suggest?”
“Prepare for firefights in the city,” Casey said. Quickly the moderns sketched out the discipline for Eumenes: how you could anticipate the enemy’s likely approaches, and set up interlocking firing positions, and so forth. “We’ll have to train up some of your men in using the Kalashnikovs,” said Casey to Grove. “The key will be not to waste ammo—not to fire until you have a clear target… If we draw the Mongols into the city it’s possible we could soak up a large proportion of their forces.”
Again Eumenes grasped the ideas quickly. “But Babylon would be destroyed in the process,” he said.
Casey shrugged. “Winning this war is going to be costly—and if we lose, Babylon dies anyhow.”
Eumenes said, “Perhaps this tactic should be a last resort. Anything else?”
Bisesa said, “Of course it’s not just guns we’ve brought with us from the future, but knowledge. We may be able to suggest weapons that could be built with the resources available here.”
Casey said, “What are you thinking, Bis?”
“I’ve seen those kit-form catapults and siege engines the Macedonians have. Maybe we could come up with some improvements. And then, how about Greek fire? Wasn’t that a primitive form of napalm? Just naphtha and quicklime, I think…”
They discussed such possibilities for a while, but Eumenes cut them short. “I only dimly grasp what you describe, but I fear there will not be enough time to implement such schemes.”
“I’ve got something that could be delivered quickly,” Abdikadir murmured.
“What?” Bisesa asked.
“Stirrups.” Sketching quickly, he described what he meant. “A kind of footrest for horsemen, attached by leather straps…”
When Eumenes understood that these devices, quickly and simply manufactured, could multiply a cavalry’s maneuverability, he became extremely interested. “But our Companions are men of tradition. They will resist any innovation.”
“But,” Abdikadir pointed out, “the Mongols have stirrups.”
There was a great deal to be put in place, and little time to do it; the meeting broke up.
Bisesa drew Abdikadir and Casey to one side. “You really think this battle is inevitable?”
“Yeah,” Casey growled. “Alternatives to war—nonviolent means of resolving disputes—depend on the willingness of everybody concerned to back down. Back in the Iron Age, these guys haven’t had the benefit of our experience of two thousand years of bloodshed, give or take a few Hiroshimas and Lahores, to learn that it is sometimes necessary to back down. For them, war is the only way.”
Bisesa studied him. “That’s surprisingly thoughtful for you, Casey.”
“Shucks,” he said. But he quickly relapsed into his jock act; he cackled and rubbed his hands. “But it’s fun too. You know, we’ve got ourselves in a crock of shit here. But, think about it—Alexander the Great versus Genghis Khan! I wonder what they’d charge on pay-per-view for that.”
Bisesa knew what he meant. She had trained as a soldier too; mixed in with her dread, and her wish that none of this was happening—that she could just go home—was anticipation.
They walked out of the throne room, talking, speculating and planning.


 
33: A PRINCE OF HEAVEN
After a day and night alone in the dark, Kolya was taken to Yeh-lü. His arms pinned behind his back by horsehair rope, he was thrown to the ground.
He had no desire to face torture, and he talked fast, telling Yeh-lü what he had done, as much as he could remember. At the end of it Yeh-lü walked out of the yurt.
Sable’s face loomed over him. “You shouldn’t have done it, Kol. The Mongols know the power of information. You saw that for yourself at Bishkek. You could hardly have committed a worse crime if you’d taken a swipe at Genghis himself.”
He whispered, “Can I have some water?” He’d had nothing since being discovered.
She ignored his request. “You know there’s only going to be one verdict. I tried to plead your case. I said you were a prince, a prince of Heaven. They’ll be lenient. They don’t spill royal blood—”
He found the phlegm to spit in her face. The last time he saw her, she was laughing down at him.
They took him outside, hands still behind his back. Four burly soldiers held him down at his shoulders, his legs. Then an officer emerged from a yurt, his hands heavily gloved, carrying a ceramic cup. The cup turned out to contain molten silver. They poured it into one eye, then the other, and then one ear, and the other.
After that he could feel them pick him up, carry him, throw him into a hole lined with soft, fresh dug earth. He could not hear the hammering as they nailed down the floorboards over his head, nor could he hear his own screams.


 
34: “DWELLERS ALL IN TIME AND SPACE”
Alexander threw his army into a strict regimen of training. Most of this followed traditional Macedonian methods, involving a lot of forced marching, running under weights, and hand-to-hand combat.
But there were attempts to integrate the British troops into the Macedonian force. After a few trials it was clear that no British rider or sowar was good enough to ride with Alexander’s cavalry, but the Tommies and sepoys were accepted into the heart of the Macedonian infantry, the Foot Companions. Given the language and culture clashes a unified chain of command was hardly possible, but the Tommies were trained to understand the Macedonian trumpeters’ key signals.
Abdikadir’s work with the cavalry made fast strides, even though, as Eumenes had predicted, the first attempts to have the Macedonians ride with Abdikadir’s prototype stirrups were farcical. The Companion cavalry, the army’s senior regiment, was recruited from the youth of Macedonian nobles; Alexander sported a version of their uniform himself. And when they were first offered stirrups the proud Companions just sliced off the dangling leather attachments with their scimitars.
It took a brave sowar to climb onto one of the Macedonians’ stocky horses and, inexpertly but effectively, show how tightly he was able to control even an unfamiliar horse. After that, and with some heavy pressure relayed from the King, the training began in earnest.
Even without stirrups, though, the Macedonians’ horsemanship was astonishing. The rider steadied himself by holding onto the horse’s mane, and steered his horse purely by the pressure of his knees. Even so, the Companions were able to skirmish and wheel sharply, a flexibility and agility that had made them the hardened cutting edge of Alexander’s forces. Now, with stirrups, their maneuverability was vastly improved, and a Companion could brace his legs against impact and support a heavy lance.
“They’re just remarkable,” Abdikadir said as he watched wedges of a hundred men wheel and dart as one across the fields of Babylon. “I almost regret giving them stirrups; a couple of generations and this kind of horsemanship will be forgotten.”
“But we’ll still need horses,” Casey growled. “Makes you think—horses would be the main engine of war for another twenty-three centuries—until World War I, for God’s sake.”
“Maybe it will be different here,” Bisesa mused.
“Right. We’re not the same half-insane bunch of squabbling, over-promoted primates we were before the Discontinuity. The fact that we’re immersed in a battle with the Mongols five minutes after arriving here is just an aberration.” Casey laughed, and walked away.
Grove arranged for the Macedonians to be given some exposure to gunfire. In squads of a thousand or more, the Macedonians watched as Grove or Casey sacrificed a little of their stock of modern weaponry—a grenade, or a few shots squeezed off a Martini or a Kalashnikov at a tethered goat. Bisesa had argued that this kind of conditioning was essential: let them piss their pants now but hold the line against the Mongols, in case Sable had similar surprises up her spacesuit sleeve. The Macedonians had no trouble in grasping the principles of firearms; killing at a distance with bows was familiar to them. But the first time the Macedonians saw a relatively harmless flashbang grenade go off they yelled and ran, regardless of the harangues of their officers. It would have been comical if not so alarming.
With Grove’s support, Abdikadir insisted that Bisesa shouldn’t take part in the fighting directly. A woman would be particularly vulnerable; Grove, quaintly, actually used the phrase “a fate worse than death.”
So Bisesa threw herself into another project: establishing a hospital.
She requisitioned a small Babylonian town house. Philip, Alexander’s personal physician, and the British Surgeon-Captain both assigned her assistants. She was grievously short of any kind of supplies, but what she lacked in resources she tried to compensate for in modern know-how. She experimented with wine as an antiseptic. She established casualty collection points across the likely battlefield, and trained pairs of Alexander’s powerful, long-legged Agrarian scouts to work as stretcher-bearers. She tried to set up trauma chests, simple packs of equipment to serve the basis of the most likely injuries they would encounter—even gunshot wounds. This was an innovation of the British army in the Falklands; you made a quick assessment of the injury, then just grabbed the most appropriate kit.
The hardest thing to impart was the need for hygiene. Neither Macedonians nor nineteenth-century Brits grasped the need even to wipe off the blood between treating one patient and another. The Macedonians were baffled by her vague talk of invisible creatures, like tiny gods or demons, attacking broken flesh or exposed organs, and the British were scarcely any the wiser about bacteria and viruses. In the end, she had to appeal to their respective command structures to enforce her will.
She gave her assistants what practice she could. She sacrificed more goats, hacking at the animals with a Macedonian scimitar, or shooting them in the gut or pelvis. There was no substitute for getting your hands in real gore. The Macedonians were not squeamish—to have survived with Alexander, most of them had seen enough terrible injuries in their time—but the notion of doing something about it was new to them. The effectiveness of even simple techniques like tourniquets startled them, and inspired them to work harder, learning all the time.
Once again she was changing the trajectory of history, Bisesa thought. If they survived—a big if—she wondered what new medical synthesis, two thousand years early, might develop from the rough-and-ready education she was struggling to impart: perhaps a whole new body of knowledge, functionally equivalent to the mechanical Newtonian models of the twenty-first century, but couched in the language of Macedonian gods.
Ruddy Kipling insisted on “joining up,” as he called it. “Here I stand at the confluence of history, as mankind’s two greatest generals join in combat, with the prize the destiny of a new world. My blood is up, Bisesa!” He had, he claimed, trained with the First Punjab Volunteer Rifles, part of an Anglo-Indian initiative to fend off the threats emanating from the rebellious North–West Frontier. “Granted I didn’t last very long,” he admitted, “after mocking my fellow recruits’ shooting skills in a little poem about having my carcass peppered with bullets while walking down a neighboring street…”
The British took one look at this broad-faced, pudgy, somewhat pompous young man, still pale from his lingering illness, and laughed at him. The Macedonians were simply baffled by Ruddy, but wouldn’t have him either.
After these rebuffs, and somewhat against Bisesa’s better judgment, Ruddy insisted on joining her makeshift medical corps. “I once had some ambition to be a doctor, you know…” Perhaps, but he turned out to be astoundingly squeamish, fainting dead away the first time he glimpsed a goat’s fresh blood.
But, determined to play his part in the great struggle, he stuck with it. Gradually he became inured to the atmosphere of a hospital, the stink of blood, and the bleating of wounded and frightened animals. Eventually he was able to apply a bandage to a goat’s hacked-open leg, all but finishing the job before fainting.
Then came his greatest triumph, when a Tommy came in with a gashed-open hand from a training accident. Ruddy was able to clean it out and bind it up without referring to Bisesa, although he threw up later, as he cheerfully admitted.
After that, Bisesa took his shoulders, ignoring the faint stink of vomit. “Ruddy, courage on the battlefield is one thing—but no less is the courage to face one’s inner demons, as you have done.”
“I will persuade myself to believe you,” he said, but he blushed through his pallor.
Though Ruddy became able to stand the sight of blood, suffering and death, he was still greatly moved by the spectacle—even by the death of a goat. Over dinner he said, “What is life that it is so precious, and yet so easily destroyed? Perhaps that wretched kid we shot to bits today thought himself the center of the universe. And now he is snuffed out, evanescent as a dewdrop. Why would God give us something so precious as life, only to hack it short with the brutality of death?”
“But,” de Morgan said, “it isn’t just God that we can ask now. We can no longer regard ourselves as the pinnacle of Creation, below God Himself—for now we have in our world these creatures whom Bisesa senses inside the Eyes, perhaps below God but higher than us, as we are higher than the kid goats we slaughter. Why should God listen to our prayers when they stand over us to call to Him?”
Ruddy looked at him with disgust. “That’s typical of you, de Morgan, to belittle your fellow man.”
De Morgan just laughed.
Josh said, “Or maybe there is no god of the Discontinuity.” He sounded unusually troubled. “You know, this whole experience, everything since the Discontinuity, is so like a terrible dream, a fever dream. Bisesa, you have taught me about the great extinctions of the past. You say this was understood in my time, but barely accepted. And you say that in all the fossil record there is no trace of mind—nothing until man, and his immediate precursors. Perhaps, then, if we are to die ourselves, it will be the first time an intelligent species has succumbed to extinction.” He flexed his hand, studying his fingers. “Abdikadir says that according to the scientists of the twenty-first century, mind is bound up with the structure of the universe—that mind somehow makes things real.”
“The collapse of quantum functions—yes. Perhaps.”
“If that is so, and if our kind of minds are about to be snuffed out, then perhaps this is the consequence. They say that when you face death your past life flickers before your eyes. Perhaps we as a race are undergoing a final psychic shock as we succumb to darkness—shards of our bloody history have come bubbling to the surface in the last instants—and perhaps in falling, we are smashing apart the structure of space and time itself…” He was talking rapidly now, disturbed.
Ruddy just laughed. “Not like you to brood so, Josh!”
Bisesa reached out and took Josh’s hand. “Shut up, Ruddy. Listen to me, Josh. This is no death dream. I think the Eyes are artifacts, the Discontinuity a purposeful act. I think there are minds involved—minds greater than ours, but like ours.”
“But,” de Morgan said grimly, “your creatures of the Eye can shuffle space and time themselves. What is that but the preserve of a god?”
“Oh, I don’t think they are gods,” Bisesa said. “Powerful, yes, far beyond us—but not gods.”
Josh said, “Why do you say that?”
“Because they have no compassion.”
They had four days’ grace. Then Alexander’s envoys returned.
Of the thousand men who rode out, only a dozen came back. Corporal Batson lived, but his ears and nose had been sliced off. And, in a bag on his saddle, he carried the severed head of Ptolemy.
When she heard the news, Bisesa shuddered, both at the imminent prospect of war, and the loss of another thread from history’s unraveling fabric. The news about Batson, the competent Geordie soldier, broke her heart. She heard that Alexander simply mourned the loss of his friend.
The next day, the Macedonian scouts reported much activity in the Mongol camp. The assault, it seemed, was close.
That afternoon, Josh found Bisesa in the Temple of Marduk. She was sitting against one scorched and blackened wall, a British blanket over her legs to keep out the gathering cold. She stared up at the Eye, which they had labeled the Eye of Marduk—although some of the Tommies called it “God’s Bollock.” Bisesa had taken to spending much of her spare time in here.
Josh sat down beside her, arms wrapped around his thin torso. “You’re supposed to be resting.”
“I am resting. Resting and watching.”
“Watching the watchers?”
She smiled. “Somebody has to. I don’t want them to think—”
“What?”
“That we don’t know. About them, and what they’ve done to us, our history. And besides, I think there is power here. There must be, to have created this Eye and its siblings across the planet, to have melted twenty tonnes of gold to a puddle… I don’t want Sable, or Genghis Khan come to that, to get her hands on it. If it all goes pear-shaped when the Mongols come I’ll be standing in that doorway with my pistol.”
“Oh, Bisesa, you are so strong! I wish I was like you.”
“No, you don’t.” He was holding her hand, very tightly, but she didn’t try to pull away. “Here.” She fumbled under the blanket and produced a metallic flask. “Have some tea.”
He opened the flask and sipped. “It’s good. The milk is a little, umm—not authentic.”
“From my survival pack. Condensed and irradiated. In the American army they give you suicide pills; in the British, tea. I’ve been saving it for a special occasion. What more special than this?”
He sipped the tea. He seemed turned in on himself.
Bisesa wondered if the shock of the Discontinuity was at last working its way through Josh. It had hit them all, she suspected, in different ways. She asked, “Are you okay?”
“Just thinking of home.”
She nodded. “None of us talks much about home, do we?”
“Perhaps it’s too painful.”
“Tell me anyhow, Josh. Tell me about your family.”
“As a journalist I’m following my father. He covered the War between the States.” Which was, Bisesa reflected, only twenty years in the past for Josh. “He took a bullet in the hip. Eventually got infected—took him a couple of years to die. I was only seven,” Josh whispered. “I asked him why he had become a journalist, rather than go fight. He said that somebody has to watch, to tell others. Otherwise it’s as if it never really happened at all. Well, I believed him, and followed in his footsteps. Sometimes I resented the fact that the pattern of my life was somewhat fixed before I was born. But I suppose that’s not uncommon.”
“Ask Alexander.”
“Yeah… My mother is still alive. Or was. I wish I could tell her I’m safe.”
“Maybe she knows, somehow.”
“Bis, I know who you would be with, if—”
“My little girl,” Bisesa said.
“You never told me about her father.”
She shrugged. “A good-looking bum from my regiment—think of Casey without the charm and sense of personal hygiene—we had a fling, and I got careless. Drunkenness, against which there is no prophylactic. When Myra was born, Mike was—confused. He wasn’t a bad guy, but I didn’t care by then. I wanted her, not him. And then he got himself killed anyhow.” She felt her eyes prickle; she pressed the heel of her palm into their sockets. “I was away from home for months at a time. I knew I wasn’t spending enough time with Myra. I always promised myself I’d do better, but could never get my life together. Now I’m stuck here, and I have to deal with Genghis fucking Khan, when all I want is to go home.”
Josh cupped her face with his hand. “None of us wants this,” he said. “But at least we have each other. And if I die tomorrow—Bis, do you believe that we will come back? That if there is some new chopping-up of time, we will live again?”
“No. Oh, there may be another Bisesa Dutt. But it won’t be me.”
“Then this moment is all we have,” he whispered.
After that it seemed inevitable. Their lips met, their teeth touched, and she pulled him under her blanket, ripping at his clothes. He was gentle—and fumbling, a near-virgin—but he came to her with a desperate, needy passion, which found an echo in herself.
She immersed herself in the ancient liquid warmth of the moment.
But when it was over she thought of Myra, and probed at her guilt, like a broken tooth. She found only emptiness inside, like a space where Myra had once been, and was now vanished for good.
And she was always aware of the Eye, hovering above them both balefully, and the reflections of herself and Josh like insects pinned to its glistening hide.
At the end of the day Alexander, having completed his sacrifices in advance of the battle, gave orders that his army should be assembled. The tens of thousands of them drew up in their squads before the walls of Babylon, their tunics bright and shields polished, their horses whinnying and bucking. The few hundred British, too, were drawn up by Grove in parade order, their khaki and red serge proud, their arms presented.
Alexander mounted his horse and rode before his army, haranguing them with a strong, clear voice that echoed from Babylon’s walls. Bisesa would never have guessed at the wounds he carried. She couldn’t follow his words, but there was no mistaking the response: the rattle of tens of thousands of swords against shields, and the Macedonians’ ferocious battle cry: “Alalalalai! Al-e-han-dreh! Al-e-han-dreh!…”
Then Alexander rode to the small section of British. Holding his horse steady with his hand wrapped in its mane, he spoke again—but in English. His voice was heavily accented, but his words were easily comprehensible. He talked of Ahmed Khel and Maiwand, battles of the British Empire’s Second Afghan War that loomed large in the barrack-room mythology of these troops, and the memory of some of them. And Alexander said: “From this day to the ending of the world, but in it we shall be remembered; we few, we happy few, we band of brothers; for he today that sheds his blood with me shall be my brother…”
The Europeans and sepoys alike cheered as loud as any Macedonian. Casey Othic bellowed, “Heard! Acknowledged! Understood!”
When the parade broke up Bisesa sought out Ruddy. He was standing on the platform of the Ishtar gate, looking out over the plain, where the fires of the soldiers’ camp were already alight under a darkling slate-gray sky. He was smoking, one of his last Turkish cigarettes—saved for the occasion, he said.
“Shakespeare, Ruddy?”
“Henry V, to be exact.” He was puffed up, visibly proud of himself. “Alexander heard I was something of a wordsmith. So he called me to the palace to concoct a short address for him to deliver to our Tommies. Rather than something of my own, I turned to the Bard—and what could be more fitting? And besides,” he said, “as the old boy probably never even existed in this new universe he can hardly sue for plagiarism!”
“You’re quite a package, Ruddy.”
As the light faded, the soldiers had begun singing. The Macedonian songs were the usual mournful dirges about home and lost loved ones. But tonight Bisesa heard English words, an oddly familiar refrain.
Ruddy smiled. “Do you recognize it? It’s a hymn—‘Praise, My Soul, the King of Heaven.’ Given our situation, I think one of those Tommies has a sense of humor! Listen to the last verse…”
“Angels, help us to adore Him / Ye behold Him face to face; / Sun and Moon, bow down before Him / Dwellers all in Time and Space. / Praise Him! Praise Him! Praise Him! Praise Him! / Praise with us the God of grace…”
As they sang, the accents of London, Newcastle, Glasgow, Liverpool and the Punjab merged into one.
But a soft wind blew from the east, wafting the smoke of the fires over the walls of the city. When Bisesa looked that way she saw that the Eyes had returned, dozens of them, hovering expectantly over the fields of Babylonia.


 
35: CONFLUENCE
The dust: that was what Josh saw first, a great cloud of it kicked up by racing hooves.
It was about midday. For once it was a clear, bright day, and the rolling bank of dust, perhaps half a kilometer wide, was filled with smoky light, elusive shapes. Then, in Josh’s clear view, they emerged from the dusty glow, shadows at first, coalescing into figures of stocky menace. They were Mongol warriors, identifiable at a glance.
Despite all that had happened to him Josh had found it hard to believe that a Mongol horde, under the control of Genghis Khan himself, was really and truly approaching, intent on killing him. And yet it was so; he could see it with his own eyes. He felt his heart beat faster.
He was sitting in a cramped guard position on the Ishtar gate, looking out over the plain to the east, toward the Mongol advance. With him were Macedonians and a couple of British. The British had decent pairs of binoculars, Swiss-made. Grove had impressed on them the importance of keeping the lenses shielded: they had no idea how much information Genghis Khan had about their situation here in Babylon, but Sable Jones would surely understand the significance of a glinting reflection. The best-equipped of all was Josh, though, for Abdikadir—who had gone off to fight—had bequeathed him his precious NODs, the farsighted night-vision glasses that one wore like goggles.
At the first glimpse of the Mongols, among Macedonians and British observers alike there was an air of tension, and yet of excitement, a palpable thrill. On the next gate, Josh thought he saw the brightly colored chestplate of Alexander himself, come to view this first clash.
The Mongols came in a long line, and seemed to be grouped into units of ten or so. Josh counted the units quickly; the Mongol line was perhaps twenty men deep but two hundred wide—a force of four or five thousand men, just in this first approach.
But Alexander had drawn up ten thousand of his own men on the plain before Babylon. Their long scarlet cloaks billowed in the breeze, and their bronze helmets were painted sky blue, the spines of their crests marked with the insignia of rank.
It started.
The first assault was with arrows. The front ranks of the advancing Mongols lifted complicated-looking compound bows, and fired into the air. The bows were of laminated horn, and could strike accurately over hundreds of yards, as fast as a warrior could pull arrows from his quiver.
The Macedonians had been drawn up into two long files, with the Foot Companions at the center, and the elite Shield Bearers guarding either flank. Now, as the arrows flew, to brisk drumbeats and trumpet peals, they quickly regrouped into a close order, boxlike formation eight men deep. They raised their leather shields over their heads and locked them together, like the formation the Romans had called the turtle.
The arrows fell on the shields with audible thumps. The shell formation held, but it wasn’t perfect. Here and there men dropped, to sharp cries, and there would be a brief hole in the cover, a fast flurry as the wounded man was dragged from the formation, and the shell would close up again.
So men had already started to die, Josh thought.
Perhaps a quarter-mile from the city walls, the Mongols suddenly broke into a charge. The warriors roared, their war drums banged like a pulse, and even the clatter of the horses’ hooves was like a storm. The wave of noise was startling.
Josh didn’t believe he was a coward, but he couldn’t help but quail. And he was astonished at how calmly Alexander’s seasoned warriors held their places. To more trumpet peals and yelled commands—“Synaspismos!”—they broke up their turtle formation and formed their open lines once more, though some kept their shields raised to ward off arrows. They were in a line four deep now, with some troops held in reserve at the back. They were infantrymen facing the Mongols’ cavalry charge, a thin line of flesh and blood was all that stood between Babylon and the oncoming Mongols. But they locked their button shields together and rammed the butts of their long spears in the ground, and foot-long iron blades bristled at the oncoming Mongols.
In the last moments Josh saw the Mongols very clearly, even the eyes of their armored horses. The animals seemed crazed; he wondered what goads, or drugs, the Mongols used to induce their horses to attack packed infantry.
The Mongols fell on the Macedonian lines. It was a brutal collision.
The armored horses battered a way through the Macedonian front line, and the whole formation buckled at the center. But the Macedonians’ rear lines cut at the animals, killing or hamstringing them. Mongols and their horses began to fall, and their rear lines slammed into the stalled advance.
All along the Macedonian line now there was a stationary front of fighting. A stink of dust and metal, and the coppery smell of blood, rose up to Josh. There were cries of rage and pain, and the clash of iron on iron. There were no gunshots, no cannon roars, none of the dark explosive noises of the warfare of later centuries. But human lives were erased with industrial efficiency, all the same.
Josh was suddenly aware of a silvered sphere hovering before him, high over the ground, but almost at his own eye level. It was an Eye. Perhaps, he thought grimly, there were other than human observers here today.
The first assault lasted only minutes. And then, to a trumpet-call, the Mongols suddenly broke away. Those still mounted galloped back from the fray. They left behind a line of broken and writhing bodies, severed limbs, maimed horses.
The Mongols paused in loose order, a few hundred yards from the Macedonian position. They called insults in their incomprehensible language, shot off a few arrows, even spat at the Macedonians. One of them had dragged a wretched Macedonian foot soldier with him, and now, with mocking elaboration, began to carve a hole in the living man’s chest. The Macedonians responded with insults of their own, but when a unit ran forward, weapons raised, their officers roared commands for them to hold their positions.
The Mongols continued to withdraw, still taunting the Macedonians, but Alexander’s soldiers would not follow. As the lull continued, stretcher-bearers ran out from the Ishtar Gate.
The first Macedonian warrior to be brought into Bisesa’s surgery had suffered a leg wound. Ruddy helped her haul the unconscious figure onto a table.
The arrow had been broken and pulled out, but it had passed right through the calf muscle and out the other side of the leg. It didn’t look to have broken any bones, but flaps of muscle tissue spilled out of the raw wound. She stuffed the muscle tissue back into the hole, packed some wine-soaked cloth into it, and then, with Ruddy’s brisk help, bound it up tight. The soldier was stirring. She had no anesthetic, of course, but perhaps, if he woke, fear and adrenaline would keep the pain at bay a while.
Ruddy, working with both hands, wiped sweat from his broad, pale brow onto the shoulder of his jacket.
“Ruddy, you’re doing fine.”
“Yes. And this man will live, will he not? And walk out, scimitar and shield in hand, to die on some other battlefield.”
“All we can do is patch them up.”
“Yes…”
But there was no time, no time. The leg wound was just the first of a flood of stretcher-bound invalids that suddenly flowed in through the Ishtar Gate. Philip, Alexander’s physician, ran to meet the flow and, as Bisesa had taught him, began to operate a brisk triage, separating those who could be helped from those who could not, and sending the invalids to where they could best be treated.
She had Macedonian porters take the leg wound away to a casualty tent, and grabbed the next stretcher in line. It turned out to be a fallen Mongol warrior. He had taken a sword blow to his upper thigh, and blood pumped from an artery. She tried to press the edges of the wound together, but it was surely too late, and already the flow was stilling of its own accord.
Ruddy said, “This man shouldn’t have been let in here in the first place.”
Her hands soaked in blood, panting hard, Bisesa stepped back. “There’s nothing we can do for him anyhow. Get him out of here. Next!…”
It continued through the early afternoon, a flow of maimed and writhing bodies, and they all worked on until they felt they could work no more, and continued anyhow.
Abdikadir was with the forces outside the walls of Babylon. He had already come close to the fighting, when the Macedonian line had nearly buckled. But he and the British—and Casey, somewhere else in the line—had been kept in the reserves, their firearms concealed under Macedonian cloaks. Their moment would come, Alexander had promised them, but not yet, not yet.
Alexander and his modern advisers had the perspective of a different history to aid them. They knew the Mongols’ classic tactics. The first Mongol assault had been only a feint, intended to draw the Macedonians into a pursuit. They would have been prepared to withdraw for days if necessary, exhausting and dividing Alexander’s forces, until at last they were ready to snap closed their trap. The moderns had told Alexander how the Mongols had once broken an army of Christian knights in Poland by luring them in this way—and in fact Alexander himself had faced Scythian horsemen who used similar tactics. He would have none of it.
Besides, Alexander was playing his own game of concealment, with half his infantry and all his cavalry still hidden inside the walls of Babylon, and with the weapons of the nineteenth and twenty-first centuries still unused. It might work. Though Mongol scouts had been spotted in the countryside around Babylon, it was scarcely possible for spies of Genghis Khan to penetrate the city undercover.
Despite the defenders’ tense anticipation, the Mongols did not come again that day.
As the evening gathered, a great line of campfires could be seen on the horizon, stretching from north to south, as if encircling the world. Abdikadir was aware of muttering among the men at the apparent awesome size of the Mongol force. They might have been more scared, he mused, if they had been told that among the long lines of the Mongols’ yurts had been spotted the unmistakable dome shape of a spacecraft.
But Alexander himself came walking through the camp, with Hephaistion and Eumenes at his side. The King was limping slightly, but his helmet and breastplate of iron gleamed like silver. Everywhere he walked he joked with his men. The Mongols were faking, he claimed. They had probably lit two or three fires for every man they had out in the field—why, they had been known to go into battle with stuffed dummies riding their spare horses, to addle the wits of their enemies. But Macedonians were too sharp to fall for such ruses! And meanwhile Alexander himself had allowed so few fires to be lit that the Mongols would seriously underestimate the strength of those opposing them, as well as never guessing at the Macedonians’ indomitable valor and will!
Even Abdikadir felt his spirit rise as the King passed. Alexander was a remarkable man, he thought—if, like Genghis Khan, a terrible one.
With his Kalashnikov at his side, curled up under his poncho and a coarse British blanket, Abdikadir tried to sleep.
He felt oddly at peace. This confrontation with the Mongols seemed to have focused his own determination. It was one thing to know of the Mongols in the abstract, as a page of long-dust history, and another to see their destructive ferocity in the flesh.
The Mongols had done huge damage to Islam. They had come to the rich Islamic state of Khwārezm—a very ancient nation, stable and centralized since the mid-seventh century B.C. In fact Alexander the Great, on his cross-Eurasian jaunt, had come into contact with it. The Mongols sacked its beautiful cities of Afghanistan and northern Persia, from Herat to Kandahar and Samarkand. Like Babylonia Khwārezm had been built on an elaborate underground irrigation system that had survived since antiquity. The Mongols destroyed this too, and with it Khwārezm; some Arab historians claimed the region’s economy had never recovered. And so on. The soul of Islam had been forever darkened by these events.
Abdikadir had never been a zealot. But now he discovered in himself a passion to put history right. This time Islam would be saved from the Mongol catastrophe, and be reborn. But this wretched war had to be won first—at any cost.
It was comforting, he thought, in the confusion left by the Discontinuity, to have something to do: a goal of unambiguous value to aim at. Or maybe he was just rediscovering his own Macedonian blood.
He wondered what Casey would say to all this—Casey the jock Christian, born in Iowa in 2004, now caught between armies of Mongols and Macedonians, in a time that had no date. “A good Christian soldier,” Abdikadir murmured, “is only ever a klick away from Heaven.” He smiled to himself.
Kolya had lain in his hole in the ground under Genghis’s yurt for three days—three days, blind and deaf and in agonizing pain. And yet he lived. He could even sense the passage of time by the vibration of the feet on the floorboards above him, footsteps coming and going like a tide.
If the Mongols had searched him they would have found the plastic bag of water under his vest, the sips of which had kept him alive so long—and the one other item that this great gamble had been all about. But they had not searched him. A gamble, yes, and it had paid off, at least so far.
He had known far more about the Mongols than Sable ever could, for he had grown up with their memory, eight centuries old yet still potent. And he had heard of Genghis’s habit of sealing enemy princes under the floor of his yurt. So Kolya had leaked what information he could to Casey, knowing he would be caught; and, once caught, he had let the treacherous Sable manipulate the Mongols into granting him this “merciful” release. All he had wanted was to be here in the dark, still alive, holding the device he had made, just a meter or so from Genghis Khan.
The Soyuz had not carried any grenades, which would have been ideal. But there were unused explosive bolts. The Mongols would not have recognized what he had brought out of the spacecraft, even had they been watching him carefully. Sable would have known, of course, but in her arrogance she had assumed Kolya was an irrelevance, not capable of hindering her own ambitions. Disregarded, it had been a simple matter for Kolya to rig up a simple trigger, and to conceal his improvised weapon.
He had to wait for the right time to strike. That was why he had had to wait, in the dark and the agony. Three days—it was like surviving three days beyond his own death. But how odd that his body kept functioning, that he had to urinate and even defecate, as if the body thought his story had an epilogue. But these were like the twitches of a fresh corpse, he thought, of a manikin, meaningless in themselves.
Three days. But Russians were patient. They had a saying: that the first five hundred years are always the worst.
First light gathered. The Macedonians started to move around, coughing, rubbing their eyes, urinating. Abdikadir sat up. The pink-gray of the brightening sky was oddly beautiful, scattered sunlight against volcano ash clouds, like cherry blossom scattered on pumice.
But he had only moments of peace after waking.
First and last light are the most dangerous times for a soldier, when the eye struggles to adjust to fast-changing light. And, in that moment of maximum vulnerability, the Mongols struck.
They had approached the Macedonian positions in silence. Now the great naccara called out, their camel-borne war drums, and the Mongols surged forward, screaming wildly. The sudden eruption of noise was bloodcurdling, as if some immense force of nature was approaching, a flood or a landslide.
But the Macedonians’ trumpet peals followed only a heartbeat later. Soldiers rushed to their positions. There were brisk commands in the Macedonians’ harsh dialect: Form up, hold your position, hold the line! The Macedonian infantry, eight deep, made a wall of hardened leather and iron.
Alexander had, of course, been prepared. Anticipating this assault, he had let his foe approach as close as he dared. Now was the time to spring his trap.
Abdikadir took his place, three ranks back from the front. To either side were nervous Tommies. Catching their glances, Abdikadir forced a smile and raised his Kalashnikov.
He got his first good look at a Mongol warrior through a gun sight.
The Mongols’ heavy cavalry was at the center of the charge, with the light cavalry following behind. They wore body armor made of strips of buffalo leather, and metal helmets with leather guards over their necks and ears. Each man was loaded with weapons: two bows, three quivers, a lance with a vicious-looking hook on the end, an axe, a curved saber. Even the horses were armored, with broad leather sheets that guarded their sides, and metal caps on their heads. The Mongols, carapaced, bristling with weapons, looked more insectile than human.
But they weren’t having it all their own way. At a trumpet peal, archers popped up over the parapets of the walls of Babylon, and arrows hissed through the air, over Abdikadir’s head, thudding into the advancing Mongols. When a rider fell there would be a tangle, briefly disrupting the charge.
Now more arrows fell, ablaze, their tips dipped in pitch. They were aimed at flame pits, bales of hay soaked in pitch in the ground. Soon great pockets of flame and smoke were bursting up beneath the Mongols. Men screamed, and their horses shied and refused. But, though the grit of casualties slowed the Mongol advance, it did not halt it.
And once again the Mongol heavy cavalry slammed into the Macedonians.
All along the line the Macedonians fell back. The momentum of the Mongols’ charge, and the sheer ferocity with which the horsemen wielded their swords and maces, made that inevitable.
Abdikadir, now only a meter or so from the worst of the fighting, saw rearing horses, flat Mongol faces looming above the struggling crowd, men fighting and dying. He could smell blood, dust, the sweat of terrified horses—and, even now, a rank, buttery stink that could only be the Mongols themselves. The sheer density of men and animals, the roar of ten thousand voices, made it difficult to fight, even to raise a weapon. As blades hissed in the air, blood and body parts flew in scenes of almost absurd, impossible carnage, and gradually the screams of rage turned to howls of pain. More pressure came when the Mongol light cavalry followed up their heavy counterparts, pressing forward where the heavy cavalry had made room, jabbing with their swords and javelins.
But Alexander struck back. Brave infantrymen rushed from the back of the Macedonian line carrying long hooked lances; if the lance missed, the hook could dismount a warrior. Mongols fell, but the Macedonian infantrymen were cut down like flowers before a scythe.
Now, through the clamor, a Macedonian trumpet sounded a clear peal.
At the center of the field, just before Abdikadir, the surviving Macedonian front ranks pulled back, melting through the ranks behind them, leaving their wounded and dead. Suddenly there was nothing left, nothing between Abdikadir and the most ferocious horseback warriors who had ever lived.
The Mongols, startled, their horses shying, hesitated for a second. One immense man, short but wide like a bear, stared into Abdikadir’s eyes and raised a stubby mace that was already dripping with blood.
Captain Grove was at Abdikadir’s side. “Fire at will!”
Abdikadir raised his Kalashnikov and pulled the trigger. The Mongol’s head exploded into a mist of blood and bone, his metal cap hurled absurdly into the air. His horse bolted, the headless body sliding from the saddle into the pressing crowd.
All around Abdikadir the British fired into the mass of Mongols, antique British Martini-Henrys and Sniders making precise coughs against the clatter of the Kalashnikovs. Men and horses disintegrated before the withering hail of bullets. Grenades flew. Most of them were just flashbangs, but that was enough to terrify the horses and at least some of the warriors. But one exploded under a horse. The animal seemed to burst, and its rider, screaming, was hurled away.
One grenade landed too close to Abdikadir. The blast was like a punch to the stomach. He fell backward, his ears ringing, his nose and mouth filled with the sour, metal taste of blood, and the chemical tang of the ignition. He felt somehow dislocated, as if he had been knocked through another Discontinuity. But if he was down, a corner of his mind told him, there was a hole in the line before him. He raised his rifle, fired without looking, and struggled to his feet.
The order came to advance. The line of British strode forward, firing continually.
Abdikadir moved ahead with them, snapping a new magazine into his weapon as he did so. There was no open ground; he had to climb over earth littered by corpses and body parts, in places slippery with entrails. He even had to step onto the back of a wounded man, who screamed in agony, but there was no other way.
It was working, he thought at first. To left and right, as far as he could see, where they were not dying in their saddles, the Mongols were falling back, their weapons unable to match the firearms of six hundred years and more after their time.
But now Abdikadir heard a high-pitched voice—a woman’s voice—and some of the Mongols clambered off their horses. They actually advanced toward the gunfire, using the bodies of their comrades and their horses as cover. Abdikadir recognized the tactics—scan for threats, move, take cover, scan again. They were using their bows, the only weapon they had that could match the guns’ range, and took turns to cover each other as they made their way forward: a maneuver called pepperpotting. And as they fired, Macedonian screams and a torrent of fluent Geordie oaths told Abdikadir that some arrows were striking home.
These Mongols had been trained to withstand gunfire, he realized. Sable—it had to be, just as they had feared. His heart sank. He snapped in another magazine, and fired again.
But the Mongols were closing. Abdikadir and the other riflemen had been assigned a shield bearer each, but these were being brushed aside. One horseback rider almost got through to Abdi, and he had to swing the rifle, using the butt as a club. He got a lucky hit on the man’s temple, and the Mongol reeled back. Before he could recover Abdikadir had shot him dead, and was looking for the next target.
From his elevated position on the Ishtar Gate Josh could see the great sweep of the battle. Its bloody core was still the slab of struggling men and animals, directly before the gate, where the Mongol heavy cavalry had collided with Alexander’s Foot Companions. The Eyes were everywhere, like floating pearls above the heads of the struggling warriors.
The heavy cavalry was the Mongols’ most powerful instrument, designed to smash the enemy’s strongest forces in a single blow. It had been hoped that a sudden assault with gunfire would do enough damage to the heavy cavalry to blunt that blow. But for whatever reason the Mongols had not fallen back as had been hoped, and the armed troops were getting bogged down.
This was bad news. There had only been three hundred British troops in Jamrud, after all. Their numbers were no match for the Mongols, and even if every single bullet took a Mongol life, Genghis’s troops would surely overwhelm them at last, through sheer numbers.
And now the Mongols threw more cavalry around the wings of the battlefield to envelop the enemy. This was again expected—it was a classic Mongol maneuver called the tulughma—but its sheer ferocity, as the new units smashed into the Macedonians’ flanks, was staggering.
But Alexander wasn’t done yet. Trumpets pealed out again from the city walls. With a great clang, gates were thrown open, and the Macedonian cavalry at last rode out into the field. Even as they emerged they were in their tight wedge formation. At a glance Josh could see how much more skillful these horsemen of ancient times were than the Mongols. And, at the head of the Companions who rode out from the right-hand side, Josh recognized the bright purple cloak and white-plumed helmet of Alexander himself, a panther skin thrown over his saddle cloth, as ever leading his men to glory or death.
The Macedonians, fast, agile, and tightly disciplined, wheeled to cut into the Mongol flank like a scalpel. The Mongols tried to turn, but, compressed now between the stolid Macedonian infantry and the Companions, their movements were constricted, and the Macedonians began to jab at their unprotected faces with their long wooden spears. It was another classic tactic, Josh knew—a battle formation perfected by Alexander the Great, yet inherited from his father before him, with cavalry on the right delivering the killer blow, and the central infantry following up with its dogged pressure.
Josh was no advocate of war. But he saw a kind of elation in the eyes of warriors on both sides as they hurled themselves into the fray: a kind of release that the moment in which all inhibitions could be shed was here at last, and a sort of joy. Josh felt a deep visceral thrill as he watched this ancient, brilliant maneuver unfold before his eyes—even as men fought and died in the dirt below, each one a unique life snuffed out. This is why we fight wars, we humans, he thought; this is why we play this game with the highest of stakes: not for profit, or power, or territory, but for this intense pleasure. Kipling is right: war is fun. It is the dark secret of our kind.
Perhaps that was why the Eyes were here—to enjoy the unique spectacle of the universe’s most vicious creatures dying in the dirt. Josh felt resentment, and a certain squalid pride.
Save for some reserves, nearly all the forces were in the field now. Apart from a few cavalry skirmishes on the fringe, the battle was concentrating into that tight, bloody mass of carnage at the center of the field, where men lashed at each other relentlessly. Still the fire pits burned, throwing up smoke that obscured the action, and still arrows rained down from the walls of Babylon.
Josh could no longer tell which way the advantage of the battle went. It wasn’t a time for tactics now, and the opposing generals, perhaps the greatest of all time, could do no more—save, like Alexander, to swing swords themselves. It was a time to fight, or die.
Bisesa’s medical station was overwhelmed. There was no other word for it.
Working alone, she struggled to save a Macedonian, sprawled unconscious on the table before her, dumped like a carcass in a butcher’s store. He was a boy, no more than seventeen or eighteen years old. But he had taken a javelin thrust to the stomach. She cleaned, padded and patched the wound as best she could, her hands trembling with fatigue. But she knew that what would finish the boy off was the infection caused by the garbage that spear point would have carried in with it.
And still, all around her, the bodies flowed in. Those selected by the triage teams were no longer carried to the town house she had designated as a morgue but were rudely dumped on the ground, where they were piling up, their dark blood staining the Babylonian dirt. Of those selected for treatment, a handful had been patched up and gone back out to fight, but more than half her patients had died on the treatment tables.
What did you expect, Bisesa? she asked herself. You’re no doctor. Your only experienced assistant is an ancient Greek who once shook hands with Aristotle himself. You’ve no supplies, you’re running out of everything from clean bandages to boiled water.
But she knew she had saved some lives today.
It might be futile—the great wave of Mongol aggression might break over the walls and destroy them all—but, for now, she found she really and truly didn’t want this boy with the punctured stomach to die. She dug into the guiltily hoarded contents of her twenty-first century medical kit. Trying to hide her actions from the others, she jabbed a shot of streptomycin into the boy’s thigh.
Then she called for him to be taken away, like all the others. “Next!”
Kolya believed that the Mongols’ expansion was pathological. It was a ghastly spiral of positive feedback, born of Genghis Khan’s unquestioned military genius and fueled by easy conquests, a plague of insanity and destruction that had spread across most of the known world.
Russians especially had reasons to despise the memory of Genghis Khan. The Mongols had struck twice. Great cities grown fat on trade, Novgorod, Ryazan and Kiev, were reduced to bone-yards. In those dread moments the heart had been torn out of the country, forever.
“Not again,” Kolya whispered, unable to hear the words himself. “Not again.” He knew Casey and the others would resist the Mongol menace as hard as they could. Maybe the Mongols had made too many enemies in the old timeline; maybe in some transcendent way they were now facing payback.
Of course his own gamble was still to be played out—was his weapon powerful enough, would it even work? But he had confidence in his own technical abilities.
Reaching the target, though, was another matter. He had observed Genghis. Unlike Alexander, Genghis was a commander who had watched battles from the safety of the rear, and retired to his yurt at the close of the day; aged nearly sixty, he was predictable to that degree.
Could Kolya be sure, though, any longer, after three days, quite what time it was? Could he be sure that the heavy tread he sensed now was indeed the man he sought to destroy? His only real regret was that he would never know.
Kolya smiled, thought of his wife, and closed the trigger. He had no eyes, no ears, but he felt the earth lurch.
Abdikadir was back-to-back with a handful of British and Macedonians, fighting off Mongols who swirled around them, most still on horseback, lashing and cutting. His ammunition long exhausted, he had dropped the useless Kalashnikov and fought with bayonet, scimitar, lance, javelin, whatever came to hand, the detritus of dead warriors from ages separated by more than a thousand years.
As the battle had closed around him, at first he had felt as if he had become more alive—as if his life had been reduced to this instant, of blood, noise, intense effort and pain, and all that had gone before was a mere prologue. But as fatigue poisons built up, that sense of vividness had been replaced by a coppery unreality, as if he was on the point of fainting. He had trained for this—the “drone zone,” they called it, a place where the body ignored pain, grew impervious to hot or cold, and a new form of consciousness cut in, a kind of dogged autopilot. But that didn’t make it any easier to bear.
This little group was surviving where others had already been cut down, an island of resistance in a sea of blood across which the Mongols surged at will. He himself had taken blow after blow. But he knew he couldn’t take much more. The battle was being lost, and there was nothing he could do about it.
Over the carnage of the battlefield, he heard the cry of a trumpet, an uneven rhythm played on a war drum. He was briefly distracted.
A mace swung down from the sky, smashing the scimitar from his hand. Pain lanced; he had broken a finger. Unarmed, one-handed, he turned to face a Mongol cavalryman who reared above him, raising the mace again. Abdikadir lunged, his good hand stretched out stiff as a board, and stabbed at the Mongol’s thigh, aiming for a nerve center. The cavalryman stiffened and flopped backward, and his horse stumbled back. Abdikadir got to his knees, found his scimitar in the bloody dirt, and straightened up, panting hard, looking for his next assailant.
But there was none.
The Mongol cavalrymen were wheeling their horses around, turning back toward their distant encampment. As they galloped away, occasionally one would stop to pick up a dismounted comrade. Abdikadir, standing there panting, clutching his scimitar, simply couldn’t take it in. It was as surprising as if a tide had suddenly reversed.
He heard a snapping sound, close to his ear, almost insectile. He knew what that was, but his mind seemed to grind slowly, dredging up the memory. A sonic boomlet. A bullet. He turned to look.
Before the Ishtar Gate there was one exception to the general withdrawal. Perhaps fifty Mongols, packed tight on their horses, charged at the open gate. And somebody in there, somebody in the middle of the charge, was shooting at him.
He dropped the scimitar. The world wheeled, and he found the earth, sodden with blood, reaching up to him.
Bisesa heard the screams and roars, right outside her casualty point. She rushed out of the door to see what was happening. Ruddy Kipling, the whole front of his shirt sticky with blood, followed her.
A pack of Mongol warriors had smashed through the defenders’ lines and pushed into the gate. Macedonians were closing around them like antibodies around an infection, and their officers screamed orders. Though the Mongols slashed hard at those around them, already they were being pulled from their horses.
But a single figure burst from the struggling pack, and ran down Babylon’s processional way. It was a woman. The Macedonians hadn’t noticed her—or if they had, didn’t take her seriously enough to stop her. She was dressed in leather armor, Bisesa saw, but her hair was tied back by a strip of material, bright orange.
“Day-Glo,” Bisesa muttered.
Ruddy said, “What did you say?”
“That has to be Sable. Shit, she’s heading for the temple—”
“The Eye of Marduk—”
“It’s what this has been all about. Come on!”
They ran after Sable down the ceremonial way. Worried-looking Macedonian soldiers rushed past them toward the incursion at the gate, and baffled, terrified Babylonian citizens cowered. Over their heads, Eyes hovered, like strings of CCTV cameras, impassive; Bisesa was shocked by how many there were.
Ruddy was first to the chamber of Marduk. The great Eye still hovered over its puddle of congealed gold. Sable stood before the Eye, panting, her hair disheveled over her Mongol armor, gazing up at a distorted reflection of herself. She raised a hand to touch the Eye.
Ruddy Kipling stepped forward. “Madam, get away from there, or—”
With a single movement she turned, raised a pistol, and shot him. In the ancient chamber the crack of the weapon was loud. Ruddy was hurled backward, slammed against the wall, and slumped to the floor.
Bisesa screamed, “Ruddy!”
Sable had raised the gun to Bisesa. “Don’t try it.”
Ruddy looked up helplessly at Bisesa, his broad brow dotted with sweat, his thick glasses spattered with the blood of strangers. He clutched his hip. Blood gushed from between his fingers. He grinned foolishly. “I’m shot.”
Bisesa longed to go to Ruddy. But she stood still and raised her hands. “Sable Jones.”
“My fame spreads.”
“Where’s Kolya?”
“Dead… Ah.” She smiled. “A thought occurs. The Mongols sounded the retreat. There was me thinking it was a coincidence. But you know what must have happened? Genghis Khan is dead, and his sons and brothers and generals are hurrying back for a quriltai to decide who gets the big prize. The Mongols have the social structure of a pack of chimpanzees. But, just like the chimps, when the alpha male falls all bets are off. And Kolya used that against them.” She shook her head. “You have to admire the scrawny little bastard. I wonder how he did it.” The gun in her hand never wavered.
Ruddy groaned.
Bisesa tried not to be distracted. “What do you want, Sable?”
“What do you think?” Sable jerked her thumb over her shoulder. “We could hear this thing’s signal from orbit. Whatever’s going on here, this is the key—to past, present and future—”
“To a new world.”
“Yeah.”
“I think you’re right. I’ve been studying it.”
Sable’s eyes narrowed. “In that case you might be able to help me. What do you say? You’re either with me or against me.”
Bisesa looked directly at the Eye. She let her eyes open wider, and forced a smile. “Evidently it’s been expecting you.”
Sable turned her head. It was a simple trick, but Sable’s vanity had trapped her—and Bisesa had won a single half-second. It took one kick to shatter Sable’s wrist and get the gun out of her hand, another to bring her down.
Panting hard, she stood over the fallen cosmonaut. Bisesa thought she could smell her, a stink of milk and fat, like the Mongols she had fallen in with. “Sable, did you really think the Eye would care about you, and your petty ambitions? May you rot in hell.” She glared up at the Eye. “And you—have you seen enough? Is this what you wanted? Have we suffered enough for you?…”
“Bisesa.” It was a groan, barely formed as a word.
Bisesa ran to Ruddy.


 
36: AFTERMATH
Hephaistion was dead.
Alexander had won a great battle in almost impossible circumstances, in a new world, against a foe more than a thousand years more advanced. But in doing so he had lost his companion, his lover—his only true friend.
Alexander knew what was expected of him, at this moment. He would retire to his tent, and drink himself to oblivion. Or else he would refuse to drink or eat at all for days on end, until his family and companions feared for his health. Or he would order the construction of an impossibly grandiose memorial: perhaps a carving of a majestic lion, he thought idly.
Alexander decided he would do none of those things. He would grieve for Hephaistion in private, true. Perhaps he would order that all the horses in camp should have their manes and tails clipped. Homer told of how Achilles had shorn his horses in honor of his dead, beloved Patroclus; yes, that was how Alexander might mourn Hephaistion.
But for now there was too much to do.
He walked over the blood-soaked ground of the battlefield, and through the tents and buildings that housed the wounded. His advisers and companions fluttered anxiously at his heels—and his doctor, for Alexander had taken more than a few more blows himself. Many of the men were glad to see him, of course. Some boasted of what they had done in the battle, and Alexander listened patiently and, straight-faced, commended them on their valor. But others were sunk in shock. He had seen this before. They would sit numbly, or they would tell their petty stories over and over. The men would recover, as they always did, as would this bloodied ground, when the spring came and the grass grew again. But nothing could erase the anger and guilt of those who had survived where companions had fallen, as their King would never forget Hephaistion.
Ruddy lay back against the wall, arms limp, palms up, fingers curled. His small hands, coated in blood, looked like two crabs, she thought. Blood was gushing from a puncture wound, just below his left hip. “We’re seeing a lot of blood today, Bisesa.” He was still smiling.
“Yeah.” She dragged Curlex from her pocket, and tried jamming it in the hole. But the blood was still pumping. Sable’s shot seemed to have ruptured a femoral artery, one of the primary avenues by which blood reached the lower half of the body. There was no way she could move him—no transfusions she could give him, no casevac she could call in.
No time for sentiment: she had to treat Ruddy as a broken machine, a truck with the bonnet up, that she had to fix. She thought desperately. She began to rip open his trouser leg. “Try not to talk,” she said. “Everything will be fine.”
“As Casey would say, bullshit.”
“Casey is a bad influence.”
“Tell me,” he whispered.
“What?”
“What becomes of me… Or would have.”
“No time, Ruddy.” Exposed, the wound gaped, a bloody crater from which crimson liquid still flowed. “Here, help me.” She got hold of his hands and pushed them against the wound, and she pressed herself, pushing her fingers into the hole up to the knuckle.
He squirmed, but he didn’t cry out. He seemed terribly pale. His blood was forming a lake beneath him on the floor of the temple, a mirror to the melted gold of the god. “There’s time for nothing else, Bisesa. Please.”
“You become loved,” she said, still working frantically. “The voice of a nation, of an age. You’re internationally famous too. Wealthy. You refuse honors, but they’re repeatedly offered to you. You help shape national life. You win a Nobel prize for literature. They will say of you that your voice is heard around the world whenever it drops a remark…”
“Ah.” He smiled and closed his eyes. She shifted her fingers. Blood spurted out, as strongly as ever, and he grunted. “All those books I will never write.”
“But they exist, Ruddy. They’re in my phone. Every last damn word.”
“There’s that, I suppose—even if it makes no logical sense if the author doesn’t survive to write them… And my family?”
Trying to staunch the flow this way was like trying to stop up a broken pipe by pushing down on it through a pillow. The only thing she could do, she knew, was to find the femoral artery and tie it off directly. “Ruddy, this will hurt like hell.” She dug her fingers into the wound and ripped it wider open.
His back arched, his eyes closed. “My family. Please.” His voice was a flutter, dry as autumn leaves.
She dug into his leg, picking through layers of fat, muscle and blood vessel, but she couldn’t find the artery. It might have retracted when it was severed. “I could cut you open,” she said. “Search for the damn artery. But the blood loss…” She couldn’t believe how much blood had already poured from the young man; it was all over his legs, her arms, the floor.
“It hurts, you know. But it’s cold.” His words were labored. He was going into shock.
She pressed down on the wound. “You have a long marriage,” she said quickly. “Happy, I think. Children. A son.”
“Yes?… What is his name?”
“John. John Kipling. There is a great war, that consumes Europe.”
“The Germans, I suppose. Always the Germans.”
“Yes. John volunteers to fight in France. He dies.”
“Ah.” Ruddy’s face was almost expressionless now, but his mouth twitched. “At least he will be spared that pain, as will I—or perhaps not. That damn logic again! I wish I understood.” He opened his eyes, and she saw reflected in them the impassive sphere of the Eye of Marduk. “The light,” he said. “The light in the morning…”
She pressed a bloody hand to his chest. His heart fluttered, and stopped.
Refusing help, Alexander clambered stiffly to the top of the Ishtar Gate. He looked out to the east, over the plain, to where the fires of the Mongols still burned. The hovering spheres the men called Eyes, that had littered the air during the battle, had all evaporated now, all save the great monstrosity in the Temple of Marduk. Perhaps these new indifferent gods had seen all they wanted to see.
There were tribunals to arrange. It had turned out that the strange Englishman Cecil de Morgan had been feeding information to Mongol spies—information that included the route by which Sable Jones had reached the Eye of Marduk so quickly. The English commander Grove, and those others, Bisesa and Abdikadir, were demanding the right to try these renegades, de Morgan and Sable, according to their own customs. But Alexander was King, and he knew there was only one justice his men would accept. De Morgan and Sable would be tried before the whole army, drawn up on the plain outside the city; in his own mind their fate was assured.
This war was not done, he thought, even if this mighty figure Genghis was dead. He was confident he could destroy the Mongols eventually. But why should Macedonian and Mongol fight at the behest of the Gods of the Eye, like dogs thrown into a pit? They were men, not beasts. Perhaps there was another way.
It amused him that Bisesa and the others called themselves modern—as if Alexander and his time were pale stories from long ago, told by a tired old man. But from Alexander’s point of view these strange, spindly, gaudy creatures, from a far and uninteresting future, were a froth. There was only a handful of them, compared to the great crowds of his Macedonians, and of the Mongols. Oh, their gadgets had been briefly useful in the battle against the Khan, but they had soon been exhausted, and then it had been back to the most ancient weapons of all, iron and blood, discipline and raw courage. The moderns didn’t matter. It was clear to him that the beating heart of the new world lay here—with him, and these Mongols.
He had always known that his moment of hesitation at the river Beas had been an aberration. Now it was behind him. He decided he would instruct Eumenes to approach the Mongols once again and seek common ground. If he defeated the Mongols he would be strong; but if he combined with them stronger still. There was surely not a power in this wounded world that could match them. And then, armed with the knowledge that Bisesa and the others had brought, there was no limit to the possibilities of the future.
Thinking, planning, Alexander tasted the wind that blew from the east, the heart of the world continent, rich and full of time.
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37: LABORATORY
You could hardly call it a cage.
Five years after the Discontinuity and their capture, the man-apes were still trapped under a bit of camouflage net, thrown loosely over a conveniently hovering Eye, and weighted down with boulders. Nobody had given any thought to putting together anything better—though some quirk of the military mind had ordered the boulders to be painted white; there was always somebody who needed his attitude adjusted with a bit of pointless work.
It was under this net that Seeker spent her days, alone save for the fast-growing Grasper. Grasper was nearly six years old now. Her young mind still forming, she had adjusted to the reality of their confinement. Seeker couldn’t adjust. But she had to accept it.
The soldiers came in once a day to give her food and water and scrape out her dung. Sometimes they held her down and pushed their fat penises into her body. Seeker didn’t care about that. She wasn’t hurt, and she had learned to let her captors do what they want, while she kept an eye on Grasper. She had no idea why the soldiers did what they did. But whether she knew or not didn’t matter, of course, for she had no power to stop them.
She could break out of here. On some level she still knew that. She was stronger than any of the soldiers. She could rip open that netting with her teeth and hands or even her feet. But she hadn’t seen a single other of her kind, save Grasper, since the day of her capture. Through the holes in the net she could see no trees, no welcoming green shade. If she did break out there was nowhere for her to go, nothing waiting for her but clubs, fists and rifle butts. She had had to be taught that brutal lesson.
Suspended between animal and human, she had only a dim grasp of future and past. Her memory was like a gallery hung with vivid images—her mother’s face, the warmth of her nest, the overwhelming scent of the male who first took her, the sweet agony of childbearing, the dreadful limpness of her first child. And her sense of the future was dominated by an inchoate vision of her own death, a fear of the blackness that lurked behind the yellow eyes of cats. But there was no sense of narrative about her memories, no logic or order: like most animals she lived in the present, for if the present could not be survived the past and future meant nothing anyhow. And her present, this helpless captivity, had expanded to encompass her whole consciousness.
She was a captive. That was all she was. But at least she had Grasper.
Then, one morning, something changed.
It was Grasper who saw it first.
Seeker woke up slowly, as always clinging to her ragged dreams of the trees. She yawned hugely and stretched her long arms. The sun was already high, and she could see bright glimmers pushing through the gaps in the netting.
Grasper was staring up into the tent’s apex. There was light on her face. Seeker looked up.
The Eye was shining. It was like a miniature sun, caught in the net.
Seeker stood up. Side by side, their gazes fixed on the Eye, mother and child walked forward, fully upright. Seeker raised a hand toward the Eye. It was out of reach, but it cast shadows of the two of them, on their floor of trampled dirt. It gave off no heat, only light.
Seeker had only just woken up. She badly needed to urinate, to defecate, to groom to get rid of the night’s ticks, to get some food and water. But she couldn’t move. She just stood there, eyes wide, one arm raised. Her eyes began to prickle with dust and cold, but she couldn’t so much as blink.
She heard a soft whimpering. Seeker couldn’t even turn to look at Grasper. She had no idea how much time went by.
Her hand was before her face. She hadn’t consciously raised it; it was like looking at somebody else’s hand. The fingers clenched, opened; the thumb worked back and forth.
She was made to raise her arms and twist them at shoulders, elbows and wrists; she bent and flexed her legs. She walked up and down, as far as the netting would let her, first upright, then knuckle-walking. She probed with her fingers at every orifice in her body. She fingered her high rib cage, the shape of her skull, even her pelvis. It was as if somebody else was doing this to her, exploring her in a cruel grooming.
The man-apes were released, just for a heartbeat. Panting, hungry, thirsty, they reached for each other. But then the invisible grip closed around them again.
This time, as patterns of light pulsed over their heads, Grasper got down on her haunches and began to examine the floor, digging in the dirt. She found twigs, bits of reed. She rubbed the twigs against each other, split and folded the reed, banged pebbles together.
Meanwhile Seeker marched to the netting wall. She took hold of the net and began to climb. Her body proportions were like those of her ape-like ancestors, and she could climb better than any of her human captors. But as she clambered up the net, fear gathered, for she knew she wasn’t supposed to do this.
Sure enough, one of the soldiers came running. “Here, you! Get down from there!”
A rifle butt smashed into her face. She couldn’t even scream. Despite the grip of the Eye she fell back from the netting and clattered on her back to the ground. Her mouth full of coppery blood, she tried to raise her head.
She could see Grasper, sitting on the gritty ground. Grasper held up a reed, tied into a knot. Seeker had never seen such a thing.
Again she was forced to stand, despite the blood that dripped from her mouth, and stared up at the Eye.
There was something new again, she realized dimly. The glow of the Eye was no longer uniform: a series of brighter horizontal bands straddled an underlying grayness, a pattern that might have reminded a human of lines of latitude on a globe of the Earth. These lines swept up past the Eye’s “equator,” dwindling until they vanished at the north pole. Meanwhile another set, vertical this time, began the same pattern of emergence, sweeping from a pole on one side of the equator, disappearing on the other side. Now a third set of lines, sweeping to poles set at right angles to the first two pairs, came shining into existence. The shifting, silent display of gray rectangles was entrancing, beautiful.
And then a fourth set of lines appeared—Seeker tried to follow where they went—but suddenly something inside her head hurt badly. She cried out.
Again those unseen hands released her, and she collapsed to the ground. She rubbed the heels of her palms into her weeping eyes. For the first time she was aware of a warmth along her inner thighs. She had urinated where she stood, and never been aware of it.
Grasper was still standing, trembling but upright, gazing up at the washing lights, which cast complex patterns of shadows across her small face. A fifth set of lines—a sixth set, disappearing in impossible directions—
Grasper went rigid, her head locked back, her fingers grabbing at nothing, and then she fell, rigid as a block of wood. Seeker grabbed her child and cradled her on her own piss-soaked lap. The stiffness went out of Grasper, and she became a bundle of limp fur. Seeker stroked her and let her suckle, though her flaccid breast had been dry for years.
Even now the Eye watched them, recording the bond between mother and child, draining the man-apes of every sensation. It was all part of the test.
The respite was only brief. Soon the Eye resumed its steady, pearly glow, and it was as if unseen hands poked and prodded at Seeker’s limbs. She pushed aside her child and stood once more, her face lifted to the unearthly light.


 
38: THE EYE OF MARDUK
Bisesa moved into the Temple of Marduk. She brought in a pallet and blankets and had her food delivered; she even set up a chemical toilet that had come from the Bird. She spent most of her time here now, alone save for the small company of the phone—and the brooding mass of the Eye.
She could feel there was something there, a presence behind that impenetrable hide. It was a feeling beyond the immediate senses, like the feeling she would get if she was blindfolded and thrust through a door, and still able to tell if the space she was in was open, or confined.
But it wasn’t like being with a person. Sometimes all she felt was watchfulness, as if the Eye was no more than a huge camera. But sometimes she felt she glimpsed something behind the Eye. Was there a Watcher who stood, metaphorically, behind all the Eyes in the world? Sometimes she sensed there was a whole hierarchy of intelligences, in fact, escalating up from the simple constructs of Watchers and Eyes that she could imagine, up in some impossible direction, filtering and classifying the distillation of her actions, her reactions, her very self.
She spent more and more of her time exploring these sensations. She avoided everybody, her twenty-first-century companions—even poor Josh. She would turn to him for comfort, though, when she felt cold, and too desolately lonely. But afterward, though she felt genuine affection for him, she would be guilty, as if she had used him.
She tried not to examine these feelings, tried not even to decide if she loved Josh or not. She had the Eye, and that was the center of her world. It had to be. And she wouldn’t share herself with anybody or anything else, not even Josh.
She tried to apply physics to the Eye.
She began with simple geometric measurements, like those Abdikadir had tried on the smaller Eyes in the North-West Frontier. She used laser instruments to prove that for this bauble too the famous ratio pi was not about three and one-seventh, as Euclid, schoolbook geometry and the rest of the world demanded, but simply three. Like all the Eyes, this was an intruder from somewhere else.
She went beyond geometry. With a party of Macedonians and British she went back to the North–West Frontier and the crash site of the Little Bird. Months of acid rain hadn’t helped to preserve what was left. Still, there were usable electromagnetic sensors, working in visible light, infrared and ultraviolet—twenty-first-century spy-in-the-sky electronic eyes—and various chemical sensors, “noses” designed to sniff out explosives and the like. She dug out instrumentation, components, cabling, any usable gear—including that small chemical toilet.
She set up her equipment in the temple chamber. She improvised scaffolding around the Eye, and fixed the Bird’s amputated sensors to gaze at the alien object from all angles, twenty-four hours a day. In the end she filled this ancient Babylonian temple chamber with a tangle of cables and infrared comms beams, all leading to an interface box on which her phone patiently sat. She had little electrical power, though, only the batteries from the Bird and smaller cells in the gear itself. So her twenty-first-century sensors peered at this impossibly advanced alien artifact by the smoky light of animal-fat lamps.
She got some answers.
The Bird’s radiation sensors, souped-up Geiger counters designed to sniff out illicit nukes, detected traces of high frequency X-rays and very high energy particles emanating from the Eye. These results were tantalizing and elusive, and she guessed this was just leakage, that there was a whole spectrum of exotic high-energy radiation products flowing from the Eye, beyond the capacity of the Bird’s crude Geigers to pick up. The radiation must be traces of some immense expenditure of energy—the great straining required to keep this Eye in existence in an inimical reality, perhaps.
And then there was the question of time.
She used the Bird’s altimeter to bounce laser beams off the Eye’s hide. The laser light was reflected with 100 percent efficiency; the surface of the Eye acted like a perfect mirror. But the beams came back with a measurable Doppler shift. It was as if the surface of the Eye was receding, fast, at more than a hundred kilometers per hour. Every point on the surface she tested gave the same result. According to these results the Eye was imploding.
To her naked eye, of course, the Eye sat fat and immovable, hovering complacently in the air as it always did. Nevertheless, in some direction she couldn’t perceive, that slick surface was moving. She suspected that in some sense the Eye’s existence escalated up in directions beyond her power to see, or her instruments to measure.
And if that was possible, she mused, perhaps there was only one Eye, projecting down from some higher dimension into the world, like fingers from a single hand pushing through the surface of a pond.
But sometimes she thought that all this experimentation was just to divert herself from the main issue, which was her intuition about the Eye.
“Maybe I’m just being anthropomorphic,” she said to the phone. “Why should there be mind, anything like my mind, involved in this at all?”
“David Hume wondered about that,” the phone murmured. “Dialogues Concerning Natural Religion… Hume asked why we should look for ‘mind’ as the organizing principle of the universe. He was talking about traditional constructs of God, of course. Maybe the order we perceive just emerges. ‘For aught we know a priori, matter may contain the source, or spring, of order originating within itself, as well as the mind does.’ He wrote that down a full century before Darwin proved it was possible for organization to emerge from mindless matter.”
“So you do think I’m anthropomorphizing?”
“No,” said the phone. “We don’t know any way for an object like this to be formed except by intelligent action. Assuming a mind is responsible is probably the simplest hypothesis. And anyhow, perhaps these feelings you have are based in some physical reality, even if they don’t come through your senses. Your body, your brain, are complicated instruments in their own right. Perhaps the subtle electrochemistry that underpins your mind is being influenced, somehow, by that. It’s not telepathy—but it may be real.”
“Do you sense there’s something here?”
“No. But then I’m not human,” the phone sighed.
Sometimes she suspected the Eye was feeding her these insights, deliberately. “It’s as if it is downloading information into me, bit by bit. But my mind, my brain, is just incapable of taking it all. It’s as if I tried to download modern virtual reality software onto a Babbage difference engine…”
“That’s a simile I can sympathize with,” said the phone dryly.
“No offense.”
Sometimes she would simply sit in the ponderous company of the Eye, and let her mind roam where it would.
She kept thinking of Myra. As time passed, as the months turned into years, and the Discontinuity, that single extraordinary event, receded into the past, she felt herself embedding more deeply into this new world. Sometimes, in this drab antique place, her memories of twenty-first-century Earth seemed absurd, impossibly gaudy, like a false dream. But her feelings of loss about Myra didn’t fade.
It wasn’t even as if Myra had been taken from her somehow, to continue her life in some other part of the world. It was no comfort to her to imagine how old Myra would be now, how she must look, where she would be in her school career, what they might have been doing together if they had been reunited. None of those comprehensible human situations applied, because she couldn’t know if she and Myra had a timeline in common. It was even possible that there were many copies of Myra on multiple fragmented worlds, some of them even with copies of herself, and how was she supposed to feel about that? The Discontinuity had been a superhuman event, and the loss she had suffered was superhuman too, and she had no human way of coping with it.
As she lay on her pallet, brooding through the night, she sensed the Eye watching her, drawing up her baffled grief. She sensed that mind, but there was no compassion there, no pity, nothing but a vast Olympian watchfulness.
She would get to her feet and beat on the Eye’s impassive hide with her fist, or hurl bits of Babylonian rubble at it. “Is this what you wanted? Is this why you came here, why you ripped apart our world and our lives? Did you come here to break my heart? Why won’t you just send me home?…”
There was a certain receptivity, she felt. Mostly it felt like the reverberant receptivity of a vast cathedral dome, in which her tiny cries were lost and meaningless.
But sometimes she thought someone was listening to her.
And just occasionally, compassionless or not, she felt they might respond to her pleas.
One day the phone whispered to her, “It’s time.”
“Time for what?”
“I have to go to safe mode.”
She had been expecting this. The phone’s memory contained a cache of invaluable and irreplaceable data—not just her observations of the Eye, and a record of the Discontinuity events, but the last of the treasures of the old vanished world, not least the works of poor Ruddy Kipling. But there was nowhere to download the data, not even a way to print it out. During her sleep times she had given up the phone to a team of British clerks, under the supervision of Abdikadir, who had copied out by hand various documents and diagrams and maps. It was better than nothing, but the phone’s capacious memory had barely been scratched.
Anyhow Bisesa and the phone had agreed that when the phone’s batteries dropped to a certain critical level it should make itself inert. It would only take a trickle of power to preserve its data almost indefinitely, until such time as Mir’s new civilization advanced enough to access the phone’s invaluable memories. “And bring you back to life,” she had promised the phone.
It was all quite logical. But now the moment was here, Bisesa was bereft. After all this phone had been her companion since she was twelve.
“You have to press the buttons to shut me down,” the phone said.
“I know.” She held the little instrument before her, and found the right key combination through eyes embarrassingly blurred with tears. She paused before hitting the final key.
“I’m sorry,” said the phone.
“It’s not your fault.”
“Bisesa, I’m frightened.”
“You don’t have to be. I’ll wall you up if I have to and leave you to the archaeologists.”
“I don’t mean that. I’ve never been switched off before. Do you think I will dream?”
“I don’t know,” she whispered. She pressed the key, and the phone’s surface, glowing green in the gloom of the chamber, turned dark.


 
39: EXPLORATIONS
After a six-month exploratory jaunt into southern India, Abdikadir returned to Babylon.
Eumenes took him on a tour of the recovering city. It was a cold day. Though it was midsummer—according to the Babylonian astronomers, who patiently tracked the motion of stars and sun through a new sky—the wind was chill, and Abdikadir wrapped his arms around his body.
After months away, Abdikadir was impressed with the latest developments; the inhabitants of the city had been hard at work. Alexander had repopulated the depleted city with some of his own officers and veterans, and had installed one of his generals in a joint governorship of the city with one of Babylon’s pre-Discontinuity officials. The experiment seemed to be working; the new population, a mixture of Macedonian warriors and Babylonian grandees, seemed to be getting along tolerably well.
There was much debate about what to do with the region on the western bank, reduced to rubble by time. To the Macedonians it was a wasteland; to the moderns it was an archaeological site that could perhaps one day offer up some clues about the great displacement in time that had split this city in two. To leave it alone for now was the obvious compromise.
But downstream of the city walls, Alexander’s army had dug out a huge natural harbor, deep enough to take oceangoing ships, which were being constructed from local timber in hastily assembled dry docks. There was even a small lighthouse, illuminated by oil lamps with polished shields as mirrors behind them.
“This is magnificent,” Abdikadir said. They were standing on the new harbor’s wall, which towered over the small vessels that already ventured onto the water beneath it.
Eumenes said that Alexander knew that fast transport and effective communications were the key to holding together an empire. “The King learned that lesson the hard way,” Eumenes said dryly. In five years he had learned some halting English, Abdikadir some uncertain Greek; with a little cooperation they could communicate without interpreters now. Eumenes went on, “Alexander’s progress through Persia owed much to the quality of the imperial roads. When we reached the end of the Persian roads, far to the east, his infantrymen knew they could go no further, no matter what his vaulting ambition desired. And so we had to stop. But the ocean is the road of the gods, and requires no labor to lay it.”
“Even so, I can’t believe you’ve achieved so much so quickly…” Abdikadir, viewing all this industry, felt faintly guilty. Perhaps he had been away too long.
He had enjoyed his explorations. In India Abdikadir and his party had hacked a path through dense jungle, encountering all manner of exotic plants and animals—though few people. Similar expeditions were being sent out to east, west, north, south, across Europe, Asia, Africa. To map out this new and rich world seemed to fill a void in Abdikadir’s heart left by the loss of his own world—and the trauma of the great killing during the Mongol assault. Perhaps he was exploring the outer world in order to distract himself from the turmoil of the inner—and perhaps he had been evading his true responsibilities too long.
He turned away from the city and gazed toward the south, where the glistening tracks of irrigation canals lanced across fields of green. Here was the real work of the world: growing food. This was the Fertile Crescent, after all, the birthplace of organized agriculture, and once its artificially irrigated fields had provided a third of the food supply for the Persian empire. There surely couldn’t have been a better place to start farming again. But Abdikadir had already inspected the fields, and he knew that things weren’t going well.
“It is this wretched cold,” Eumenes complained. “The astronomers may call this midsummer, but I have known no summer like it… And then there are the locusts, and other plagues of insects.”
The recovery program was indeed impressive, even if it had been slow starting. The quest to save Babylon from the Mongols was long over, and there seemed no real prospect of a revival of the Mongol threat in the near future. Alexander’s ambassadors reported that the Mongols seem stunned by the sudden emptying of China, to their south—fifty million people, vanished into thin air. The war with the Mongols had been a great adventure—but it had been a diversion. With the battle won, there had been a deep sense of anticlimax among the British, Macedonians, and Little Bird crew alike, and everyone in Babylon was suddenly left to face the unpleasant truth that this was one campaign from which none of them was ever going home.
It had taken some time for them to discover a new purpose: to build a new world. And Alexander, with his energy and indomitable will, had been central to establishing that sense of purpose.
“And what is the King working on himself?”
“That.” Eumenes pointed grandly to the ceremonial heart of the city.
Abdikadir saw that a broad area had been cleared, and the lower levels of what looked like a new ziggurat had been laid out. He whistled. “That looks like it will rival Babel itself.”
“Perhaps it will. Nominally, it is a monument for Hephaistion; its deeper purpose will be to commemorate the world we have lost. These Macedonians always did treasure their funerary arts! And Alexander, I think, has an ambition to rival the massive tombs he once saw in Egypt. But with things as they are in the fields, it is hard for us to afford the manpower for such a venture, no matter how magnificent.”
Abdikadir studied the Greek’s finely chiseled face. “I have a feeling you’re asking me for something.”
Eumenes smiled. “And I have a feeling you have a little Greek in you too. Abdikadir, although the King’s wife Roxana delivered a son—a boy who is now four years old—so that we have an heir, Alexander’s continued well-being over the next few years is essential to us all.”
“Of course.”
“But this,” Eumenes said, meaning the dockyards and fields, “is not enough for him. The King is a complex man, Abdikadir. I should know. He is a Macedonian, of course—and he drinks like one. But he is capable of cold calculation, like a Persian; and he can be a statesman of startling insight—he is like a Greek of the cities!
“But for all his wisdom, Alexander has the heart of a warrior, and there is a tension between his warmongering instincts and his will to build an empire. I don’t think he always understands that himself. He was born to fight men, not locusts in a field, or silt in a canal. Let’s face it, there are few men to be found out there to fight!” The Greek leaned toward Abdikadir. “The truth is, the running of Babylonia has devolved to a handful of those close to him. There is myself, Perdiccas, and Captain Grove.” Perdiccas was one of Alexander’s long-serving officers, and among his closest associates; Perdiccas, a commander of the Foot Companion infantrymen, had been formally given the title Hephaistion had enjoyed before his death, which meant something like “Vizier.” Eumenes winked. “They need my Greek cleverness, you see, but I need Macedonians to work through. Of course we each have our own followers—especially Perdiccas! There are cliques and conspiracies, as there always have been. But as long as Alexander towers over us, we work together well enough. We all need Alexander; New Babylon needs its King. But—”
“It doesn’t need him hanging around here with nothing to do, soaking up manpower on monuments while there are fields to be tilled.” Abdikadir grinned. “You want me to distract him?”
Eumenes said smoothly, “I wouldn’t put it like that. But Alexander has expressed curiosity to know if the greater world you described to us is still there to be had. And I think he wants to visit his father.”
“His father?”
“His divine father, Ammon, who is also Zeus, at his shrine in the desert.”
Abdikadir whistled. “That would be quite a tour.”
Eumenes smiled. “All the better. There is the question of Bisesa, too.”
“I know. She’s still locked away with that damn Eye.”
“I’m sure it’s invaluable work. But we don’t want to lose her to it: you moderns are too few to spare. Take her with you.” Eumenes smiled. “I hear that Josh is back from Judea. Perhaps he might distract her…”
“You’re a wily devil, Secretary Eumenes.”
“One does what one must,” said Eumenes. “Come. I’ll show you round the shipyards.”
The temple chamber was a rat’s nest of cables and wires and bits of kit from the crashed chopper, some of them scarred where they had been crudely cut from the wreck, or even scorched by the fires that had followed the crash. This tangle enclosed the Eye, as if Bisesa had been seeking to trap it, not study it. But she knew that Abdikadir thought it was she who had become trapped.
“The Discontinuity was a physical event,” Bisesa said firmly. “No matter how mighty the power behind it. Physical, not magical or supernatural. And so it’s explicable in terms of physics.”
“But,” said Abdikadir, “not necessarily our physics.”
She glanced vaguely about the temple chamber, wishing she still had the phone to help her explain.
Abdikadir, and a wide-eyed, scared-looking Josh, had settled down in a corner of the chamber. She knew Josh hated this place—not just for the awesome presence of the Eye, but because it had taken her away from him. Now Josh cracked a flask of hot tea with milk, English-style, as Bisesa tried to explain her current theories about the Eye, and the Discontinuity.
Bisesa said, “Space and time were ruptured during the Discontinuity—ruptured and put back together again. We know that much, and in a way we can understand it. Space and time are in some senses real. You can bend space-time, for instance, with a strong enough gravity field. It’s as stiff as steel, but you can do it…
“But if space-time is stuff, what’s it made of? If you look really closely—or if you subject it to enough bending and folding—well, you can see the grain. Our best idea is that space and time are a kind of tapestry. The fundamental units of the tapestry are strings, minuscule strings. The strings vibrate—and the modes of the vibration, the tones of the strings, are the particles and energy fields we observe, and their properties, such as their masses. There are many ways the strings can vibrate—many notes they can play—but some of them, the highest energy modes, have not been seen since the birth of the universe.
“All right. Now, the strings need a space to vibrate in—not our own space-time, which is the music of the strings, but a kind of abstraction, a stratum. In many dimensions.”
Josh frowned, visibly struggling to keep up. “Go on.”
“The way the stratum is set up, its topology, governs the way the strings behave. It’s like the sounding board of a violin. It’s a beautiful image if you think about it. The topology is a property of the universe on the largest scale, but it determines the behavior of matter on the very smallest scales.
“But imagine you cut a hole in the sounding board—make a change to the structure of the underlying stratum. Then you would get a transition in the way the strings vibrate.”
Abdikadir said, “And the effect of such a transition in the world we observe—”
“The strings’ vibrations govern the existence of the particles and fields that make up our world, and their properties. So if you go through a transition, those properties change.” She shrugged. “The speed of light might change, for instance.” She described her measurements of Doppler shifts in the reflections from the Eye of Marduk; perhaps that was something to do with stratum-level transitions.
Josh leaned forward, his small face serious. “But, Bisesa—what about causality? You have the Buddhist monk, who Kolya described, living with his own younger self! Now, what if that old man were to strangle the boy—would the lama pop out of existence? And then there is poor Ruddy—dead, now, and so forever incapable of writing the novels and poems that you claimed, Bisesa, to have stored in your phone! What does your physics of strings and sounding-boards say about that?”
She sighed and rubbed her face. “We’re talking about a ripped-apart space-time. The rules are different. Josh, do you know what a black hole is?… Imagine a star collapsing, becoming so dense that its gravity field deepens hugely—in the end, not even the most powerful rocket could escape from its grasp—in the end, even light itself can’t escape. Josh, a black hole is a tear in the orderly tapestry of space-time. And it eats information. If I throw an object into a black hole—a rock, or the last copy of the complete works of Shakespeare, it doesn’t matter—almost all the information about it is lost, beyond retrieval, nothing but its mass, charge and spin.
“Now, the interfaces between the chunks of Mir, drawn from different eras, were surely not like the event horizons of black holes. But they were space-time rips. And perhaps information is lost in the same way. And that’s why causality has broken down. I think our new reality, here on Mir, is—knitting up. New causal chains are forming. But the new chains are part of this world, this reality, and have nothing to do with the old…” She rubbed tired eyes. “That’s the best I can do. Depressing, isn’t it? Our most advanced physics offers us nothing but metaphors.”
Abdikadir said gently, “You must write this down. Have Eumenes assign you a secretary to record it all.”
“In Greek?” Bisesa laughed hollowly.
Josh said, “We are talking of the how of the Discontinuity. I am no closer to understanding the why.”
“Oh, there was a purpose,” said Bisesa. She glared up at the Eye resentfully. “We just haven’t figured it out yet. But they are up there, somewhere—beyond the Eye, beyond all the Eyes—watching us. Playing with us, maybe.”
“Playing?”
She said, “Have you seen the way the Eye in the cage has been experimenting with the man-apes? They run around that damn net like rats with wires in their heads.”
Josh said, “Perhaps the Eye is trying to—” He spread his hands. “Stimulate the man-apes. Uplift them to greater intelligence.”
“Look in their eyes,” said Bisesa coldly. “This has nothing to do with uplift. They are draining those wretched creatures. The Eyes aren’t here to give. They are here to take.”
“We are no man-apes,” said Abdikadir.
“No. But maybe the tests they are running on us are just more subtle. Maybe the peculiar features of the Eye, like its non-Euclidean geometry, are there solely as a puzzle-box for us. And you think it was a coincidence that Alexander and Genghis Khan were both brought here? The two greatest warlords in Eurasian history, knocking their heads together, by chance? They are laughing at us. Maybe that’s all there is to this whole damn thing.”
“Bisesa.” Josh took her hands in his. “You believe the Eye is the key to everything that is happening. Well, so do I. But you are letting the work destroy you. And what good will that do?”
She looked at him and Abdikadir, alarmed. “What are you two cooking up?”
Abdikadir told her about Alexander’s planned European expedition. “Come away with us, Bisesa. What an adventure!”
“But the Eye—”
“Will still be here when you get back,” Josh said. “We can delegate somebody else to continue your monitoring.”
Abdikadir said, “The man-apes can’t leave their cage. You are a human. Show this thing it can’t control you, Bisesa. Walk out.”
“Bullshit,” she said tiredly. Then she added, “Casey.”
“What?”
“Casey’s got to run this shop. Not some Macedonian. And not some British, who would be worse, because he’d think he understands.”
Abdikadir and Josh exchanged a glance. “As long as I don’t tell him he’s got to do it,” said Josh quickly.
Bisesa glared up at the Eye. “I’ll be back, you bastards. And be nice to Casey. Remember I know more about you than I’ve told them yet…”
Abdikadir frowned. “Bisesa? What do you mean by that?”
That I might know a way home. But she couldn’t tell them that, not yet. She stood up. “When do we leave?”


 
40: THE BOATING LAKE
The journey would begin at Alexandria. They were to sail counterclockwise around the complicated shore of the Mediterranean: starting from Egypt, they would travel north and then west along the southern coast of Europe, all the way to the Straits of Gibraltar, and back along the northern coast of Africa.
Nothing this King did was modest. He was, after all, Alexander the Great. And his jaunt around the Mediterranean, which his advisors had, wryly, taken to calling “Alexander’s Boating Lake,” was no exception.
Alexander had been terribly disappointed to find that the city he had planted at the mouth of the Nile, his Alexandria-on-the-Nile, had been obliterated by the Discontinuity. But, undeterred, he ordered units of his army to begin the construction of a new city there, on the plan of the vanished old. And he set his engineers the task of building a new canal between the Gulf of Suez and the Nile. In the meantime he ordered the hasty construction of a temporary harbor at Alexandria, and had many of the ships he had constructed in India sailed up the Gulf of Suez, broken down into sections, and hauled overland.
To Bisesa’s amazement it took only a couple of months before the fleet was reassembled at the site of Alexandria and ready to sail. After a two-day festival of sacrifices and merriment in the tent compound that housed the city’s workers, the fleet set off.
At first Bisesa, separated from the Eye of Marduk for the first time in five years, found the voyage strangely relaxing. She spent a lot of time on deck, watching the land unravel past her, or listening to complicated cross-cultural discussions. Even the ocean was a curiosity. In her time the Mediterranean, recovering from decades of pollution, had become a mixture of game reserve and park, fenced off with great invisible barriers of electricity and sound. Now it was wild again, and she glimpsed dolphins and whales. Once she thought she saw the torpedo shape of an immense shark, bigger than anything from her day, she was sure.
It was never warm, though. Often in the mornings she would smell frost in the air. Every year it seemed a little colder, though it was hard to be sure; she wished they had thought to keep climate records from the beginning. But despite the chill she found she had to keep out of the sun. The British took to wearing knotted handkerchiefs on their heads, and even the nutmeg-brown Macedonians seemed to burn. On the royal boats thick awnings were erected, and Alexander’s doctors experimented with ointments of ass’s butter and palm sap to block the suddenly intense rays of the sun. The storms of the early days after the Discontinuity had long passed, but clearly the climate remained screwed up.
At night there was more strangeness too. Under the tented canopies Alexander and his companions drank the night away. But Bisesa would sit in the darkened quiet of the deck, watching land go by on which there was generally not a single light to be seen. She would peer up, if the sky was clear, at subtly altered constellations. But often she would see auroras, great walls and sheets and curtains of light, visibly three-dimensional structures towering over the darkened world. She had never known of auroras visible at such low latitudes, and she had an uneasy feeling about what they might portend; the Discontinuity wasn’t cosmetic, and might have cut deep indeed into the fabric of the world.
Sometimes Josh would sit with her. And sometimes, if the Macedonians were quiet, they would find a dark corner, and make love, or perhaps just huddle together.
But most of the time she kept to herself. She suspected her friends were right, that she had been in danger of losing herself in the Eye. She needed to ground herself in the world once more, and even Josh was a distraction. But she knew she was hurting him, once again.
The ostensible point of the trip was to survey the new world, and every few days Alexander sent parties inland. He had selected a small force of Iranians, colonial Greeks and Agrarians to carry out these missions: highly mobile, flexible troops, brimming with initiative and daring. Some British were attached to each party, and each foray was accompanied by surveyors and mapmakers.
The first reports were desolating, though. From the beginning the explorers reported wonders—strange rock formations, islands of extraordinary vegetation, even more extraordinary animals. But these marvels were all aspects of the natural world; of the works of mankind barely a trace survived. The ancient civilization of Egypt, for example, had vanished completely. The great blocks of its monumental buildings were uncut from their sandstone beds, and in the Valley of the Kings there was no sign of anything like humanity save a few of the cautious chimp-like creatures the British called man-apes, clinging to patches of forest.
It was a relief to sail up the coast of Judea. Of Nazareth and Bethlehem there wasn’t a trace—and no sign of Christ or His Passion. But close to the site of Jerusalem, under the command of British engineers, a small industrial revolution was being kick-started. Josh and Bisesa toured foundries and yards where cheerful British engineers and sweating Macedonian laborers, and a few bright Greek apprentices, constructed pressure vessels like giant kettles, and experimented with prototype steamship screws and lengths of railway track. The engineers were learning to communicate in an archaic Greek studded with English words like crankshaft and head of steam.
As everywhere, there was a rush to build quickly, before the memories and capabilities of the first generation, transmitted across the Discontinuity, were lost. But Alexander himself, a lead-from-the-front warrior king, had turned out to be something of a skeptic when it came to technology. It had taken the construction of a prototype to impress him. This had been something like the famous aeolipile of Hero—in a lost timeline, a manufacturer of mechanical novelties in Alexandria—just a pressure vessel with two canted nozzles that would vent steam and spin around like a lawn sprinkler. But Eumenes had immediately seen the potential of this new form of power.
It was a difficult job, though. The British had only a handful of the necessary tools, and the industry’s infrastructure would have to be built literally from the ground up, including establishing mines for coal and iron ore. Bisesa thought it might be twenty years before it was possible to manufacture engines as efficient and powerful as James Watt’s, say.
“But it begins again,” Abdikadir said. “Soon, all across Alexander’s domain, there will be pumps laboring in mines dug deeper and deeper, and steamships cruising a shrinking Mediterranean, and great rail networks spreading east across Asia toward the capital of the Mongols. This new Jerusalem will be the workshop of the world.”
“Ruddy would have loved it,” Josh said. “He was always very impressed with machines. Like a new breed of being in the world, he said. And Ruddy said that transport is civilization. If the continents can be united by steamships and railway trains, perhaps this new world need see no more war, no more nations, indeed, save the single marvelous nation of mankind!”
Abdikadir said, “I thought he said sewage was the basis of civilization.”
“That too!”
Bisesa fondly took Josh’s hand. “Your optimism is like a caffeine hit, Josh.”
He frowned. “I’ll take that as a compliment.”
Abdikadir said, “But the new world is going to be nothing like ours. There are overwhelmingly more of them, the Macedonians, than us. If a new world-state does come into existence, it will be speaking Greek—if not Mongol. And it’s likely to be Buddhist…”
In a world stripped of its messiahs, the strange time-twin Buddhists in their temple deep in Asia had been gathering interest from both Macedonians and Mongols. The lama’s circular life seemed a perfect metaphor for both the Discontinuity and the strange condition of the world it had left behind, as well as for the religion the lama gently espoused.
“Oh,” said Josh wistfully, “I wish I could spring forward through two or three centuries and see what grows from the seeds we are planting today!…”
But as the journey continued such dreams, of building empires and taming worlds, came to seem petty indeed.
Greece was empty. No matter how hard Alexander’s explorers probed the dense tangle of forest that coated much of the mainland, there were no signs of the great cities, no Athens, no Sparta, no Thebes. There were barely signs of humans at all: a few rough-looking tribesmen, said the explorers, and what they described as “sub-men.” More in hope than anticipation Alexander sent a party north to Macedon, to see what might have survived of his homeland. It took weeks for the scouts to return, with negative news.
“It seems,” Alexander said with a dry wistfulness, “there are more lions in Greece now than philosophers.”
But even the lions weren’t doing too well, Bisesa noted sadly.
Everywhere they traveled they saw signs of ecological damage and collapse. The Greek forests were wilted and fringed by scrubby grassland. In Turkey, the inland areas had been baked clean of life altogether, leaving the ground an exposed rust brown—“Red as Mars,” Abdikadir said after taking part in one jaunt. And as they explored the island that had once been called Crete, Josh asked, “Have you noticed how few birds there are?”
It was hard to be sure about the extent of what was being lost, as there was no way of knowing what had crossed through the Discontinuity in the first place. But Bisesa suspected there was a major dieback underway. They could only guess at the causes.
“Just mixing everything up must have done a great deal of damage,” Bisesa said.
Josh protested, “But—mammoths in Paris! Saber-toothed cats in the Colosseum of Rome! Mir is a bringing-together of fragments, but so is a kaleidoscope, and its effect is beautiful.”
“Yeah, but whenever you get mixing of populations you get extinctions: when the land bridge between North and South America was joined, when humans carried rats and goats and such around the world to devastate native wildlife. So it must be here. You have creatures from the depth of the Ice Age side by side with rodents from modern cities, in a climate suited to neither. Whatever survived the Discontinuity is wiping out its neighbor, or being wiped out in turn.”
“Just like us,” Abdikadir said blackly. “We couldn’t stand being mixed up either, could we?”
Bisesa said, “There must be booms and crashes: maybe that explains our plagues of insects, a symptom of an out-of-kilter ecology. Diseases must be transmitted across the old boundaries too. I’m a little surprised that we’ve had no real epidemics.”
Abdikadir said, “We humans are too thinly scattered. Even so, perhaps we’ve been lucky…”
“But no birds trill from the trees!” Josh complained.
“Birds are bell-wethers, Josh,” Bisesa said. “Birds are vulnerable—their habitats, like wetlands and beaches, are easily damaged in climate shifts. The loss of the birds is a bad sign.”
“Then if things are so difficult for the animals—” Josh pounded his bunched fist onto a rail. “We must do something about it.”
Abdikadir laughed, then stopped himself. “What, exactly?”
“You mock me,” said Josh, red-faced. He waved his hands, grasping at ideas. “We should gather the animals in zoos, or reserves. The same with the vegetation, the trees and plants. The birds and insects too—especially the birds! And then, when things settle down we can release the beasts into the wild—”
“And let a new Eden build itself?” Bisesa said. “Dear Josh, we’re not mocking you. And we should put your idea of gathering zoo specimens to Alexander: if the mammoth and the cave bear have been brought back to life, let’s keep a few. But it’s just that we’ve learned it’s more complicated than that—learned the hard way. Conserving ecospheres, let alone repairing them, isn’t so easy, especially as we never understood how they worked anyhow. They aren’t even static; they are dynamic, undergoing great cycles… Extinctions are inevitable; they happen at the best of times. No matter what we try, we can’t keep it all.”
Josh said, “Then what are we to do? Simply throw up our hands and accept whatever fate has decreed?”
“No,” said Bisesa. “But we have to accept our limits. There are only a handful of us. We can’t save the world, Josh. We don’t even know how to. We will do well to save ourselves. We must be patient.”
Abdikadir said grimly, “Patience, yes. But it took only a fraction of a second for the great wounds of the Discontinuity to be inflicted. It will take millions of years for them to heal…”
“And it had nothing to do with fate,” Josh said. “If the gods of the Eye were wise enough to rip apart space and time, could they not have foreseen what would become of our ecologies?”
They fell silent, and the jungles of Greece, dense, wilting, menacing, slid by.


 
41: ZEUS-AMMON
Italy seemed as deserted as Greece. They found no sign of the city-states the Macedonians remembered, or the modern cities of Bisesa’s time. Even at the mouth of the Tiber there was no trace of the extensive harbor workings that the imperial Romans had constructed, to service the great grain fleets that had kept their bloated city alive.
Alexander was intrigued by accounts of how Rome, just an ambitious city-state in his day, would one day have built an empire to rival his own. So he put together a handful of riverboats and, reclining under a brilliant purple canopy, led a party up the river.
The seven hills of Rome were immediately recognizable. But the site was uninhabited, save for a few ugly hill forts sitting squat on the Palatine, where the palaces of the Caesars would have been built. Alexander thought this was a great joke, and decided graciously to spare the lives of his historical rivals.
They spent a night camped close in the marshy lowland that should have become the Forum of Rome. There was another startling aurora, which brought gasps from the Macedonians.
Bisesa was no geologist, but she wondered what must have happened deep in the core of the world when the new planet had been assembled from its disparate fragments. Earth’s core had been a spinning worldlet of iron as big as the Moon. If the stitching-together of Mir went to the very center of the world, that great sub-planet, crudely reassembled, must be thrashing and roiling. The currents in the outer layers, the mantle, would be disturbed too, with plumes of molten rock, fountains hundreds of kilometers tall, breaking and crashing against each other. Maybe the effects of such deep storms were now being felt on the surface of the planet.
The planet’s magnetic field, generated by the great iron dynamo of the spinning core, must have collapsed. Maybe that explained the auroras, and the continuing failure of their compasses. In normal times this magnetic shield protected fragile life-forms from a hard rain from space: heavy particles from the sun, sleeting remnants from supernova explosions. Before the magnetic field restored itself there would be radiation damage—cancers, a flood of mutations, almost all of them harmful. And if the battered ozone layer had collapsed too, the flood of ultraviolet would explain the intensified sunlight, and would do even more damage to the living creatures exposed on Earth’s surface.
But there were other domains of life. She thought of the deep hot biosphere, the ancient heat-loving creatures that had survived from Earth’s earliest days, lingering around ocean vents and deep in the rocks. They wouldn’t be troubled by a little surface ultraviolet—but if the world had been sliced to its core their ancient empire must have been partitioned, just as on the surface. Was there some slow extinction event unfolding deep in the rocks, as on the surface? And were there Eyes buried in the body of the world to watch that too?
The fleet sailed on, tracking the southern coast of France, and then along eastern and southern Spain, making toward Gibraltar.
There were few signs of humans, but in the rocky landscape of southern Spain the scouts found a stocky kind of people with beetling brows and great strength, who would flee at the first sight of the Macedonians. Bisesa knew this area had been one of the last holdouts of the Neanderthals as Homo sapiens had advanced west through Europe. If these were late Neanderthals, they were well advised to be wary of modern humans.
Alexander was much more intrigued by the Straits themselves, which he called the Pillars of Heracles. The ocean beyond these gates was not quite unknown to Alexander’s generation. Two centuries before Alexander the Carthaginian Hanno had sailed boldly south along the Atlantic coast of Africa. There were less well-documented reports, too, of explorers who had turned to the north, and found strange, chill lands, where ice formed in the summer and the sun would not set even at midnight. Alexander now seized on his new understanding of the shape of the world: such strangeness was easy to explain if you believed you were sailing over the surface of a sphere.
Alexander longed to brave the wider ocean beyond the Straits. Josh was all for this, eager to get in touch with the community at Chicago that might not be far removed from his own time. But Alexander himself was more interested in reaching the new mid-Atlantic island the Soyuz had reported: he had been stirred by Bisesa’s descriptions of voyages to the Moon, and he said that to conquer a land was one thing, but to be the first ever to set foot there quite another.
But even a King had constraints. For one thing his small ships weren’t capable of surviving at sea for more than a few days without putting into shore. The quiet words of his counselors persuaded him that the new world of the west would wait for other days. So, with reluctance mixed with anticipation, Alexander agreed to turn back.
The fleet sailed back along the Mediterranean’s southern shore, the coast of Africa. The journey was unremarkable, the coast apparently uninhabited.
Bisesa withdrew into herself once more. Her weeks on Alexander’s expedition had taken her away from the vivid intensity of her time with the Eye itself, and had given her time to reflect on what she had learned. Now, something of the blankness of both sea and land made the mysteries of the Eye revive in her mind.
Abdikadir, and especially Josh, tried to draw her out of herself. One night, as they sat on the deck, Josh whispered, “I still don’t understand how you know. When I look up at the Eye, I feel nothing. I am prepared to believe that each of us has an inner sense of others—that minds, lonely bits of spindrift in the great dark ocean of time, have a way of seeking each other out. To me the Eye is a vast and ponderous mystery, and clearly a center of awesome power—but it is the power of a machine, not a mind.”
Bisesa said, “It is not a mind, but it is a conduit to minds. They’re like shadows at the end of a darkened corridor. But they are there.” There were no human words for such perceptions, for, she suspected, no human being had experienced such things before. “You have to trust me, Josh.”
He wrapped his arms tighter around her. “I trust you and I believe you. Otherwise I wouldn’t be here…”
“You know, sometimes I think all these time slices we visit are just—bits of a fantasy. Fragments of a dream.”
Abdikadir frowned, his blue eyes bright in the light of the lamps. “What do you mean by that?”
She struggled to explain her impressions. “I think in some sense we’re contained in the Eye.” She retreated to the safety of physics. “Think of it this way. The fundamental units of our reality—”
“The tiny strings,” Josh said.
“That’s right. They aren’t really like strings on a violin. There are different ways they can be wrapped around their underlying stratum, their sounding board. Imagine loops of string floating free on the board’s surface, and others wrapped right around the board. If you change the dimensions of the stratum—if you make it thicker—the winding energy of the wrapped strings will increase, but the vibrational energy of the loops will decrease. And that will have an effect in the observable universe. If you keep that up long enough, the two dimensions, long and short, exchange places… They have an inverse relationship…”
Josh shook his head. “You’ve lost me.”
“I think she’s telling us,” Abdikadir said, “that in this model of physics, very large distances and very small are somehow equivalent.”
“Yes,” she said. “That’s it. The cosmos and the sub-atom—one is just an inverse of the other, if you look at them the right way.”
“And the Eye—”
“The Eye contains an image of me,” she said, “just as my retina has on it a projected image of you, Josh. But I think in the case of the Eye the reality of the image of me, and of the world, is more than a mere projection.”
Abdikadir frowned. “Then the distorted images in the Eye are not just a shadow of our reality. And by manipulating these images the Eye is somehow able to control what goes on in the outside world. Perhaps that is how it managed to induce the Discontinuity. Is that what you think?”
“Like voodoo dolls,” Josh said, enraptured by the notion. “The Eye contains a voodoo world… But Abdikadir isn’t quite right—is he, Bisesa? The Eye doesn’t do anything. You have said that the Eye, marvelous as it is, is only a tool. And that you have sensed—presences—beyond the Eye, which control it. So the Eye is not some demonic controlling entity. It is merely a—a—”
“A control panel,” she whispered. “I always knew you were smart, Josh.”
“Ah,” said Abdikadir slowly. “I start to understand. You believe that you have some access to this control panel. That you can influence the Eye. And that is what scares you.”
She couldn’t meet his bright eyes.
Josh said, bewildered, “But if you can influence the Eye—what have you asked it to do?”
She hid her face. “To let me go home,” she whispered. “And I think—”
“What?”
“I think it might.”
The others fell silent, shocked. But she had said it, at last, and she knew now that as soon as this jaunt was over she must confront the Eye once more, challenge it again—or die trying.
Some days short of Alexandria, the fleet put to shore. This, Alexander’s surveyors assured him, was the site of Paraetonium, a city he had once visited, although there was no trace of it now. Eumenes met them here. He said he wished to accompany his King as he retraced the most significant pilgrimage of his life.
Alexander sent out scouts to round up camels, which were laden with water for five days’ journey. A small party of no more than a dozen, including Alexander, Eumenes, Josh and Bisesa, with a few close bodyguards, quickly formed up. The Macedonians wrapped themselves up in long Bedouin-style winding cloths: they had been here before, and knew what to expect. The moderns followed their lead.
They set off south, inland from the sea. The journey would last several days. Tracing the border of Egypt and Libya, they followed a chain of eroded hills. As her stiffness wore off, and her muscles and lungs began to respond to the exercise, Bisesa found herself losing her thoughts in the simple physical repetition of the walk. More therapy, she thought dryly. Overnight they slept in tents and their Bedouin wraps. But on the second day they were hit by a sandstorm, a hot blizzard of coarse grit. After that they ventured through a ravine oddly carpeted by seashells, and through landscapes of wind-sculpted rock, and across a grueling gravel plateau.
At last they reached a small oasis. There were palm trees and even some birds, quail and falcon, preserved in a desolate landscape of salt flats. The place was dominated by a gaunt, ruined citadel, and small shrines stood coyly half-hidden by vegetation among the springs. There were no people here, no sign of habitation, nothing but picturesque ruin.
Alexander stepped forward, shadowed by his guards. He walked past the eroded foundations of vanished buildings, and reached a set of steps that led up to what had once been a temple. Alexander was visibly shaking as he climbed these worn steps. He reached a bare, dusty platform, and knelt down, his head bowed.
Eumenes murmured, “When we were here this place was ancient, but not ruined. The god Ammon came riding out in his sacred boat, borne aloft by purified bearers, and virgins sang songs of divinity. The King went through to the holiest shrine of all, a tiny room roofed by palm trunks, where he consulted the oracle. He never revealed the questions he asked, not even to me, not even to Hephaistion. And it was here that Alexander realized his divinity.”
Bisesa knew the story. During Alexander’s first pilgrimage the Macedonians had identified the ram-headed Libyan god Ammon with the Greek Zeus, and Alexander had learned that Zeus-Ammon was his true father, not King Philip of Macedon. From this point he would take Ammon to his heart for the rest of his life.
The King seemed crushed. Perhaps he had hoped to find that the shrine had somehow survived the Discontinuity, that this place, most sacred of all to him, might have been spared. But it was not so, and he had found nothing here but the dead weight of time.
Bisesa murmured to Eumenes, “Tell him it wasn’t always like this. Tell him that nine centuries later, when this place was part of the Roman Empire, and Christianity was the Empire’s official religion, there would still be a group of adherents, here at this oasis, still worshipping Zeus-Ammon, and Alexander himself.”
Eumenes nodded gravely, and in measured tones delivered this news from the future. The King replied, and Eumenes returned to Bisesa. “He says that even a god cannot conquer time, but nine hundred years should be enough for anybody.”
The party stayed a day at the oasis to recuperate and water the camels, and then returned to the shore.


 
42: LAST NIGHT
A week after their return to Babylon, Bisesa announced she believed the Eye of Marduk would send her home.
This was met with general incredulity, even from her closest companions. She sensed that Abdikadir thought this was no more than wishful thinking, that her impressions of the Eye and the entities beyond it might be fantasy—that all of this was no more than what she wanted to believe.
Alexander, though, faced her with a simple question. “Why you?”
“Because I asked it to,” she said simply.
And he thought that over, nodded, and let her go.
Skeptical or not, her companions, modern, British and Macedonian, accepted her sincerity, and supported her preparations for her departure, such as they were. They even accepted the date she announced for going. She still had no proof of any of this, and couldn’t even be sure if she was interpreting her inchoate impressions of the Eye correctly. But everyone took her seriously, and she was flattered by that, even if some of them gloated a little about how stupid she was going to look if the Eye let her down.
As the last day approached, Bisesa sat with Josh in the chamber of Marduk, with the looming, silent Eye hanging over them. They clung to each other. They were beyond passion: they had made love in defiance of the Eye’s cold glare, but even that could not drive the Eye out of their consciousness. All they wanted now, all they could ask of each other, was comfort.
Josh whispered, “Do you think they care at all about what they have done—the world they have taken apart, those who have died?”
“No. Oh, perhaps they have a certain academic interest in such emotions. Nothing beyond that.”
“Then they are less than me. If I see an animal killed, I am capable of caring for it, of feeling its pain.”
“Yes,” she said patiently, “but, Josh, you don’t care for the millions of bacteria that die in your gut every second. We aren’t bacteria; we are complex, independent, conscious creatures. But they are so far above us that we are diminished to nothing.”
“Then why would they send you home?”
“I don’t know. Because it amuses them, I suppose.”
He glowered at her. “What they want doesn’t matter. Are you sure this is what you want, Bisesa? Even if you do go home—what if Myra doesn’t want you?”
She turned to look at him. His eyes were huge in the lamplight gloom, his skin very smooth, young-looking. “That’s ridiculous.”
“Is it? Bisesa, who are you? Who is she? After the Discontinuity, we are all fractured selves that straddle worlds. Perhaps some splinter of you could be given back to some splinter of Myra—”
Resentment exploded in her, as her complicated feelings for both Myra and Josh came bubbling up. “You don’t know what you’re talking about.”
He sighed. “You can’t go back, Bisesa. It would mean nothing. Stay here.” He grabbed her hands. “We have houses to build, crops to grow—and children to raise. Stay here with me, Bisesa, and have my children. This world is no longer some alien artifact; it is our home.”
Suddenly she softened. “Oh, Josh.” She pulled him to her. “Dear Josh. I want to stay, believe me I do. But I can’t. It’s not just Myra. This is an opportunity, Josh. An opportunity they haven’t offered to anybody else. Whatever their motives, I have to take it.”
“Why?”
“Because of what I might learn. About why this has happened. About them. About what we might do about all this in the future.”
“Ah.” He smiled wistfully. “I should have known. I can argue with a mother about her love for her child, but I can’t stand in the way of a soldier’s duty.”
“Oh, Josh—”
“Take me with you.”
She sat back, shocked. “I wasn’t expecting that.”
“Bisesa, you are everything to me. I don’t want to stay here without you. I want to follow you, wherever you go.”
“But I may be killed,” she said softly.
“If I die by your side I will die happy. What else is life for?”
“Josh—I don’t know what to say. All I do is hurt you.”
“No,” he said gently. “Myra is always there—if not between us, then at your side. I understand that.”
“Well, even so, nobody loved me this way before.”
They embraced again, and were silent for a while.
Then he said, “You know, they don’t have a name.”
“Who?”
“The baleful intelligences who engineered all this. They are not God, or any gods—”
“No,” she said. She closed her eyes. She could feel them even now, like a breeze from the heart of an old, dying wood, dry and rustling and laden with decay. “They are not gods. They are of this universe—they were born of it, as we were. But they are old—terribly old, old beyond our imagining.”
“They have lived too long.”
“Perhaps.”
“Then that is what we will call them.” He looked up at the Eye, chin jutting, defiant. “The Firstborn. And may they rot in hell.”
To celebrate Bisesa’s peculiar departure, Alexander ordered an immense feast. It lasted three days and three nights. There were athletic contests, horse races, dances and music—and even an immense battue in the Mongol style, the tales of which had impressed even Alexander the Great.
On the last night Bisesa and Josh were guests of honor at a lavish banquet in Alexander’s commandeered palace. The King himself did her the honor of dressing like Ammon, his father-god, in slippers, horns and purple cloak. It was a violent, noisy, drunken affair, like the ultimate rugby club outing. By three A.M. the booze had polished off poor Josh, who had to be carried out to a bedroom by Alexander’s chamberlains.
Illuminated by a single oil lamp, Bisesa, Abdikadir and Casey sat close to each other on expensive couches, a small fire burning in a hearth between them.
Casey was drinking from a tall glass beaker. He held it out to Bisesa. “Babylonian wine. Better than that Macedonian rotgut. You want some?”
She smiled and passed. “I think I ought to be sober tomorrow.”
Casey grunted. “From what I hear of Josh, one of you needs to be.”
Abdikadir said, “So here we are, the last survivors of the twenty-first century. I can’t remember the last time the three of us were alone.”
Casey said, “Not since the day of the chopper crash.”
“That’s how you think of it?” Bisesa asked. “Not the day the world came apart at the seams, but the day we lost the Bird!”
Casey shrugged. “I’m a professional. I lost my ship.”
She nodded. “You’re a good man, Casey. Give me that stuff.” She grabbed the beaker from him and took a draft of wine. It was rich, tasting very old, almost stale, the produce of a mature vineyard.
Abdikadir was watching her, his blue eyes bright. “Josh spoke to me this evening, before he got too drunk to speak at all. He thinks you are keeping back something from him—even now—something about the Eye.”
“I don’t always know what to tell him,” she said. “He’s a man of the nineteenth century. Christ, he’s so young.”
“But he’s not a child, Bis,” Casey said. “Men no older than him died for us facing the Mongols. And you know he is prepared to give up his life for you.”
“I know.”
“So,” Abdikadir said, “what is it you won’t tell him?”
“My worst suspicions.”
“About what?”
“About facts that have been staring us in the face since day one. Guys, our little bit of Afghanistan—and the slab of sky above it, that preserved the Soyuz—is all that came through the Discontinuity from our own time. And, hard as we’ve looked, we’ve found nothing from any era later than our own. We were the last to be sampled. Doesn’t that seem strange to you? Why would a two-million-year history project end with us?”
Abdikadir nodded. “Ah. Because we are the last. After us there is nothing to be sampled. Ours was the last year, the last month—even the last day.”
“I think,” Bisesa said slowly, “that something terrible must happen on that final day—terrible for humanity, or the world. Maybe that’s why we shouldn’t worry about time paradoxes. Going back and changing history. Because after us, Earth has run out of history to change…”
Abdikadir said, “And perhaps this answers a question that occurred to me when you described your ideas on space-time rips. It would surely take a stupendous amount of energy to take space-time apart like that. Is that what faces the Earth?” He waved his hands. “Some immense catastrophe: a great outpouring of energy, in the face of which Earth is like a snowflake in a furnace—an energy storm that disrupts space and time itself…”
Casey closed his eyes and drank more wine. “Christ, Bis. I knew you’d bring the mood down.”
“And maybe that’s why the sampling happened in the first place,” Abdikadir said.
She hadn’t thought it through that far. “What do you mean?”
“The library is about to burn down. What do you do about it? You run through the galleries, grabbing what you can. Maybe the construction of Mir is an exercise in salvage.”
Casey said, eyes still closed, “Or looting.”
“What?”
“Maybe these Firstborn aren’t just here to record the end. Maybe they caused it. I bet you hadn’t thought of that either, Bis.”
Abdikadir said, “Why couldn’t you tell Josh this?”
“Because he’s full of hope. I couldn’t crush that.”
They sat in tense, brooding silence for a while. Then they started to talk about their future plans.
Abdikadir said, “I think Eumenes sees me as a useful tool in his endless quest to distract the King. I’ve proposed an expedition to the source of the Nile. The Firstborn seem to have preserved fragments of humanity perhaps from the first divergence from the chimps—but what were the very first? What quality about those deepest, hairiest ancestors did the Firstborn recognise as human? That’s the prize I want to dangle before Alexander…”
“It’s a fine ambition,” Bisesa said. Privately, though, she doubted if Alexander would be sold on it. It was Alexander’s worldview that was going to shape the near future—and that was a dream of heroes, gods and myths, not a quest for resolving scientific questions. “I have a feeling you will find a place wherever you go, Abdi.”
He smiled. “I have always inclined to the Sufi tradition, I think. The inner exploration of faith: where I am doesn’t matter.”
“I wish I felt the same,” she said earnestly.
Casey said, “As for me I don’t want to live out my life in a James Watt theme park. I’m trying to kick-start other industries—electricity, even electronics maybe…”
“What he means,” Abdikadir said dryly, “is that he’s becoming a schoolteacher.”
Casey squirmed a little, but he tapped his broad cranium. “Just want to make sure that what’s up here doesn’t die when I do, so generations of poor saps have to rediscover it all.”
Bisesa squeezed his arm. “It’s okay, Case. I think you’ll be a good teacher. I always did think of you as a surrogate father.”
Casey’s swearing, in English, Greek and even Mongolian, was impressive.
Bisesa stood. “Guys—I hate to say it, but I think I should get some sleep.”
With one instinct, they pulled together, and wrapped their arms around each other, heads together, huddling like players in a football game.
Casey said, “You need a Blue Bomber?”
“I have one… One more thing,” Bisesa whispered. “Let the man-apes go. If I can break out of the cage, so should they.”
Casey said, “I promise… No good-byes, Bis.”
“No. No good-byes.”
Abdikadir said, “Why is life given / To be thus wrested from us?…”
Casey grunted. “Milton. Paradise Lost, right? Satan’s challenge to God.”
Bisesa said, “You never cease to amaze me, Case. The Firstborn are no gods.” She grinned coldly. “But I always admired Satan.”
“Fuck that,” said Casey. “The Firstborn have to be stopped.”
After a final, long moment, she pulled away, and left them with their wine.
Bisesa sought out Eumenes, and asked permission to leave the banquet.
Eumenes was upright, contained and apparently sober. He said in his stilted, heavily accented English, “Very well. But, madam, only on condition I am allowed to accompany you for a while.”
With a few guards, they walked up Babylon’s ceremonial way. They called at the town house commandeered by Captain Grove. Grove embraced her and wished her luck, in his clipped Noel Coward accent. Bisesa and Eumenes walked on, out of the city walls through the Ishtar Gate, and into the tent city of the army beyond.
The night was clear and cold, with the unfamiliar stars and a bony crescent Moon showing through high, yellowish clouds. When Bisesa was recognized she was greeted with cries and waves. The troops and their followers had been given gifts of wine and meat by the King in Bisesa’s honor. The whole camp seemed to be awake: the tents glowed from lamps lit inside, and music and laughter rose up like smoke.
“They are all sorry to see you go,” Eumenes murmured.
“I just gave them an excuse for a party.”
“You should not—um, underestimate your contribution. We were all pitched together into this fractured new world. There was great suspicion, even incomprehension, between our various parties—and the three of you from the twenty-first century were the fewest and most isolated of all. But without you to help us, even Alexander’s wiles might not have prevailed against the Mongols. We have become an unlikely family.”
“Yes, we have, haven’t we? I suppose that says something about enduring qualities of the human spirit.”
“Yes.” He stopped and faced her, and his expression showed the grim anger she had seen in him before. “And where you are going, as you face an enemy even Alexander could not challenge, you must call on those same qualities again. On behalf of us all.”
A nursing mother, the wife of a soldier, sat on a low stool outside one of the tents, her baby at her breast. The baby’s face was a pale disc, like the Moon. The mother saw Bisesa watching, and smiled.
Eumenes said, “The Babylonian astronomers have decided that the Discontinuity should be considered the start of a new calendar, a new year—indeed, the start of one of their mighty cycles, their Great Years. Everything began afresh that day. And the first babies to be conceived on Mir have already been born. They did not exist in whatever world we came from—they could not have, for some of their parents came from different eras—but their past is not fractured like ours; they only exist here. I wonder what they will do when they grow up?”
She studied his face, its tanned plains shadowed in the uncertain light. “You understand so much,” she said.
He grinned, disarmingly. “As Casey says, like all ancient Greeks I’m smart as a tack, and smug with it. What do you expect?…”
They embraced, stiffly. Then they walked back to the city.


 
43: THE EYE OF MARDUK
When Bisesa arrived in the Temple of Marduk the following morning, Abdikadir was waiting, and Casey was already working, checking out sensor equipment. They were here for her; she was touched by their faith in her, and reassured by their competence.
The Eye floated impassively, as it always did.
Josh was here. While Bisesa was wearing her flight suit, much patched, Josh wore a rumpled flannel suit and shirt, and, absurdly enough, a tie. But, she thought, they had no idea what they would face today; why not look your best?
But his face was white, and there were deep shadows under his eyes. “Into infinity with a sore head!—at least I can’t be made to feel any worse, whatever happens.”
Bisesa felt oddly impatient, irritable. “Let’s get on with it,” she said. “Here.” She held out a small backpack.
He looked at it dubiously. “What’s in it?”
“Water. Dried rations. Some medical supplies.”
“You think we will need this? Bisesa, we are entering the Eye of Marduk, not hiking across the desert.”
“But she’s right,” Abdikadir snapped. “Why not anticipate what we can?” He took the bag and thrust it at Josh. “Take it.”
Bisesa said to Josh, “And if you’re going to grouse all the way, I’ll leave you behind.”
Josh’s pained face crumpled into a smile. “I’ll be good.”
Bisesa looked around. “I told Eumenes and Grove to keep everybody else away. I’d have preferred them to evacuate the damn city, but I suppose that wasn’t practical… Is there anything we’ve forgotten?” She had used the bathroom, cleaned her teeth: simple human actions, but she wondered where, when she would next have time to groom herself. “Abdi, take care of my phone.”
Abdikadir said gently, “As I promised. And—one more thing.” He held out two pieces of paper, Babylonian parchment, neatly folded and sealed. “If you don’t mind—”
“From you?”
“Me and Casey. If it’s possible—if you can find our families—”
Bisesa took the papers and tucked them inside her jumpsuit. “I’ll make sure they get them.”
Casey nodded. Then he called, “Something’s happening.” He adjusted his headset and tapped an electromagnetic sensor lashed up from the guts of the chopper’s ruined radio. He glanced up at the Eye. “I don’t see any change in that thing. But the signal’s intensifying. It seems somebody is expecting you, Bisesa.”
Bisesa took Josh’s hand. “We’d better take our positions.”
“Where?” A lock of hair on his forehead was ruffled by a breeze.
“Damned if I know,” she said. Fondly she tucked back his hair. But the breeze came again, washing over Josh’s face, a breeze that blew in from no apparent source, toward the center of the chamber.
“It’s the Eye,” Abdikadir said. Bits of paper and loose cabling fluttered around him. “It is breathing in. Bisesa, get ready.”
The breeze had become a wind, flowing toward the center of the room, strong enough to buffet Bisesa’s back. She pulled Josh with her, and stumbled toward the Eye. It hung there as still as ever, returning her own distorted voodoo-doll reflection, but bits of paper and straw flew up and clung to its surface.
Casey threw his headphones aside. “Shit! There was a shriek—an electromagnetic chirp—it’s blown the circuits. Whoever that thing is signaling, it isn’t me…”
“It’s time,” Josh said.
So it was, she thought. On some deep level she hadn’t believed it herself. But now it was happening. Her stomach fluttered, her heart pounded; she was profoundly grateful for the feel of Josh’s strong hand.
“Look up,” Abdikadir said.
For the first time since they had found it, the Eye was changing.
The reflective sheen was still there. But now it oscillated like the surface of a pool of mercury, waves and ripples chasing across its surface.
Then the surface collapsed, like the skin of a suddenly deflated balloon.
Bisesa found herself looking up into a funnel, walled with a silvery gold. She could still see reflections of herself, with Josh at her side, but their images were broken up, as if scattered from the shards of a smashed mirror. The funnel seemed to be directly before her face—but she guessed that if she were to walk around the chamber, or climb above and below the Eye, she would see the same funnel shape, the walls of light drawing in toward its center.
This was not a funnel, no simple three-dimensional object, but a flaw in her reality.
She looked over her shoulder. The air was full of sparks now, all rushing toward the core of the imploded Eye. Abdikadir was still there, though he seemed to be drawing more distant, and he was oddly blurred: he was clinging to the door frame, and he was on the ground, and he turned away and turned back—not sequentially, but all at the same time, like the frames of a movie reel cut out and reassembled in a random order. “Go with Allah,” he called. “Go, go…” But his voice was lost on the wind. And then the storm of light grew to a blizzard, and she could see him no more.
The wind tugged at her, nearly knocking her off her feet. She tried to be analytical. She tried to count her breaths. But her thoughts seemed to fragment, the inner sentences she formed breaking into words, and syllables, and letters, jumbling into nonsense. It was the Discontinuity, she thought. It had worked on the scale of a planet, cutting adrift great slabs of landscape. But it had broken into this room, cutting Abdikadir’s life into pieces, and now, at last, it was pushing into her own head, for, after all, even her consciousness was embedded in space-time…
She looked into the Eye. The light was streaming into its heart. In these final moments the Eye changed again. The funnel shape opened out into a straight-walled shaft that receded to infinity—but it was a shaft that defied perspective, for its walls did not diminish with distance, but stayed the same apparent size.
It was her last conscious thought before the light washed down over her, filling her, searing away even her sense of her body. Space was gone, time itself suspended, and she became a mote, nothing but an animal’s bright, stubborn, mindless soul. But through it all she was aware of Josh’s warm hand in hers.
There was only one Eye, though it had many projections into spacetime. And it had many functions.
One of those was to serve as a gate.
The gate opened. The gate closed. In a moment of time too short to be measured, space opened and turned on itself.
Then the Eye vanished. The temple chamber was left empty save for a tangle of ruined electronic gear, and two men with memories of what they had seen and heard, memories they could neither believe nor understand.


PART 6



TIME’S EYE






 
44: FIRSTBORN
The long wait was ending. On yet another world, intelligence had been born and was escaping from its planetary cradle.
Those who had watched Earth for so long had never been remotely human. But they had once been flesh and blood.
They had been born on a planet of one of the first stars of all, a roaring hydrogen-fat monster, a beacon in a universe still dark. These first ones were vigorous, in a young and energy-fat universe. But planets, the crucibles of life, were scarce, for the heavy elements that comprised them had yet to be manufactured in the hearts of stars. When they looked out across the depths of space, they saw nothing like themselves, no Mind to mirror their own.
The early stars blazed gloriously but died quickly. Their thin debris enriched the pooled gases of the Galaxy, and soon a new generation of long-lived stars would emerge. But to those left stranded between the dying protostars, it was a terrible abandonment.
And as they looked ahead, they saw only a slow darkening, as each generation of stars was built with increasing difficulty from the debris of the last. There would come a day when there wasn’t enough fuel in the Galaxy to manufacture a single new star, and the last light flickered and died. Even after that it would go on, the terrible clamp of entropy strangling the cosmos and all its processes.
Despite all their powers, they were not beyond the reach of time.
This desolating realization caused an age of madness. Strange and beautiful empires rose and fell, and terrible wars were fought between beings of metal and of flesh, children of the same forgotten world. The wars expended an unforgivable proportion of the Galaxy’s usable energy reserve, and had no resolution but exhaustion.
Saddened but wiser, the survivors began to plan for an inevitable future, an endless future of cold and dark.
They returned to their abandoned machines of war. The ancient machines were directed to a new objective: to the elimination of waste—to cauterization, if necessary. Their makers saw now that if even a single thread of awareness was to be passed to the furthest future, there must be no unnecessary disturbance, no wasted energy, no ripples in the stream of time.
The machines had been honed by a million years of war. They fulfilled their task perfectly, and would do so forever. They waited, unchanging, dedicated to a single purpose, as new worlds, and new life, congealed from the rubble of the old.
It was all for the best of intentions. The first ones, born into an empty universe, cherished life above all else. But to preserve life, life must sometimes be destroyed.


 
45: THROUGH THE EYE
It wasn’t like waking. It was a sudden emergence, a clash of cymbals. Her eyes gaped wide open, and were filled with dazzling light. She dragged deep breaths into her lungs, and scrabbled at the ground, and gasped with the shock of selfhood.
She was on her back. There was something enormously bright above her—the sun, yes, the sun, she was outdoors. Her arms were spread out wide, away from her body, and her fingers were digging into the dirt.
She threw herself over onto her belly. Sensations returned to her legs, arms, chest. Dazzled by the sun, she could barely see.
A plain. Red sand. Eroded hills in the distance. Even the sky looked red, though the sun was high.
Josh was beside her. He was lying on his back, gasping for air, like an ungainly fish stranded on this strange beach. She scrabbled over to him, crawling through loose sand.
“Where are we?” he gasped. “Is this the twenty-first century?”
“I hope not.” When she tried to speak her throat was dry, scratchy. She pulled her pack off her back and dug out a flask of water. “Drink this.”
He gulped at the water gratefully. Sweat was already standing out on his brow and soaking into his collar.
She dug her hands into the dirt. It crumbled, pale, lifeless and dry. But something shone in it, fragments that glittered when exposed to the overhead sun. She dug them out and laid them on her palm. They were coin-sized fragments of glass, opaque, their edges ragged. She shook the fragments out of her palm and let them fall to the ground. But when she brushed away more dirt, she found more glass bits everywhere, a layer of the stuff beneath the ground.
Experimentally she pushed herself to her knees, straightened up—her ears rang with dizziness, but she wasn’t going to faint—and then, one foot, two, she stood up. Now she could see the landscape better. It was just a plain, a plain of this glass-ridden sand, that marched away to the horizon, where worn hills waited out eternity. She and Josh were at the base of a shallow depression; the land subtly rose all around them to a rim, no more than a few meters high, perhaps a kilometer away.
She was standing in a crater.
A nuke would do this, she thought. The glass fragments could have been formed in the explosion of a small nuclear weapon, bits of concrete and soil fused to glass. If that was so, nothing else was left—if there had been a city here there were no concrete foundations, no bones, not even the ashes of the final fires, only the fragments of nuclear glass. This crater looked old, worn, the bits of glass buried deep. If war had come by here, it must have been long ago.
She wondered if radioactivity lingered. But if the Firstborn had meant her any harm they could have simply killed her—and if not, surely they would protect her from such an elementary hazard.
Her chest ached as she breathed. Was the air thin? Was there too little oxygen, or too much?
Suddenly it got a little darker, though there was no cloud in the ruddy sky. She peered up. There was something wrong with the sun. Its disc was deformed. It looked like a leaf out of which a great bite had been taken.
Josh was standing beside her. “My God,” he said.
The eclipse progressed quickly. It began to feel colder, and in the last moments Bisesa glimpsed bands of shadow rushing across the eroded ground. She felt her breathing slow, her heart pump more gently. Her body, responding even now to ancient primal rhythms, was reacting to the darkness, readying itself for night.
The darkness reached its greatest depth. There was a moment of profound stillness.
The sun turned to a ring of brightness. The central disc of shadow had a serrated edge, and sunlight twinkled through those irregularities. That disc was surely the Moon, still traveling between Earth and sun, its shadow sliding across the face of the sun. The sun’s glare was reduced enough for Bisesa to make out the corona, the sun’s higher atmosphere, easily visible as a wispy sculpture around that complex double disc.
But this eclipse was not total. The Moon was not big enough to obscure that glowing face. The fat ring of light in the sky was a baffling, terrifying sight.
“Something’s wrong,” Josh murmured.
“Geometry,” she said. “The Earth-Moon system… It changes with time.” As the Moon dragged tides through Earth’s ocean, so Earth likewise tugged at the Moon’s rocky substrate. Since their formation the twin worlds had slowly separated—only a few centimeters per year, but over enough time that took the Moon ever farther from the Earth.
Josh understood the essence of what had happened. “This is the future. Not the twenty-first century—the very far future… Millions of years hence, perhaps.”
She walked around the plain, peering up at the complex sky. “You’re trying to tell us something, aren’t you? This desolate, war-shattered ground—where am I, London? New York, Moscow, Beijing? Lahore? And why bring us to this precise place and time to show us an eclipse?… Has all this got something to do with the sun?” Hot, dusty, thirsty, disoriented, she was suddenly filled with rage. “Don’t give me special-effect riddles. Talk to me, damn you. What’s going to happen?”
As if in reply an Eye, at least as large as the Eye of Marduk, snapped into existence above her head. She actually felt the wash of the air it displaced as it forced its way into her reality.
She took Josh’s hand. “Here we go again… Keep your hands inside the car at all times.”
But his eyes were wide; sand clung to his sweat-streaked face. “Bisesa?”
She understood immediately. He couldn’t see the Eye. This time it had come for her—her alone, not for Josh.
“No!” She grabbed Josh’s arm. “You can’t do this, you cruel bastards!”
Josh understood. “Bisesa, it’s all right.” He touched her chin, turned her face toward him, kissed her mouth. “We’ve already come further than I could have dreamed possible. Perhaps our love will live on, in some other world—and perhaps when all possibilities are drawn together at the end of time we will be reunited…” He smiled. “It’s enough.”
In the sky the Eye flipped into a funnel shape, and then a corridor in the sky. Already sparks of light were rushing across the plain, gathering around her, hurtling upward.
She clung to Josh and closed her eyes. Listen to me. I’ve done everything you asked. Give me this one thing. Don’t leave him here, to die alone. Send him home—send him back to Abdi. This one thing, I beg you…
A hot wind gathered, rushing up from the ground into the mouth of the shining shaft overhead. Something tugged at her, pulling her from Josh’s arms. She struggled, but Josh let go.
She was lifted off the ground. She was actually looking down at him.
He was still smiling. “You are an angel ascending. Good-bye, good-bye…” The searing, beautiful light gathered around her again. In the last instant she saw him stagger back into a room crowded with wires and bits of electronic gear, where a dark man rushed forward to catch him.
Thank you.
A clash of cymbals.


 
46: GRASPER
With the coming of the morning, Seeker woke with a start, eyes snapping open.
For the first time in years there was no net sheltering her from the sky. She cried out and curled over her daughter.
She forced open one eye. There was still no net, nothing but bare ground around her, a few scuff marks and tracks. The soldiers had gone. They had taken away the cage.
She was free.
She sat up. Grasper woke up with a grumble and rubbed her eyes. Seeker looked around. The rocky plain swept away, bare of life save for a few tussocks of grass. In the distance, snow-capped mountains loomed over the horizon, blue and floating in the morning mist. Near the base of the mountains she made out a stripe of green. Her old spirit stirred. Forest: if they could make it that far, perhaps she would find others like herself.
But the breeze changed, coming from the north, and she tasted ice. She quailed. Suddenly she longed for the smells of cooking, the clattering of machines, the high, gull-like voices of the soldiers. She had spent too long in her cage; she missed it.
Grasper, though, shared none of her mother’s hesitation. She knuckle-walked forward, chimp-like, exploring the rocky ground. It seemed rich in texture compared to the swept-bare, stamped-down dirt floor of the cage. Here was a rock that fit neatly in her hand, there a dry reed that folded and bent and twisted with ease.
Clutching the rock, Grasper unfolded her legs and stood upright. She peered across the broken ground toward the mountains, and the ice.
In the north the cold was gathering. The new volcanic island in the Atlantic had deflected the Gulf Stream, the flow of southern water that had kept northern Europe anomalously warm for millennia. The Gulf Stream’s loss had already had impacts on agriculture as far south as Babylonia. Now it was going to get worse. This year, autumn would come early, and by midwinter, massive Arctic superstorms would erupt with fury over the continents, depositing more snow in a few days than would once have been seen in five or ten years.
For two million years before the Discontinuity, the ice had come and gone from its fastnesses at the poles, its complex cycles governed by subtleties of Earth’s passage around the sun. This new world, Mir, thrown together from fragments of the old, had at first oscillated unsteadily, but as that first motion damped it was settling down to a new pattern of cycles: a pattern that, in the short term, promoted the spreading of the ice. It would take only a decade for the ice caps to form, a decade more for them to extend as far south as the sites of London, Berlin, Manhattan.
Further ahead, even more drastic changes were to come. Since its formation the planet had been steadily cooling, and the flow of heat from its interior had driven the mantle currents on which the continents rode. Now the Discontinuity had caused disturbances in the deep strange weather of Mir’s liquid interior. Eventually a new pattern of currents would settle into place—but for now it was as if a vast lid had been clamped on a boiling pan.
Beneath the hearts of the continents the mantle material had begun to swell and rise. Earth had never been perfectly spherical anyhow. Now Mir was growing bulges, like lumps of mud stuck to the side of a spinning top. In time the crust and upper mantle would shear off the planet’s core, and the deformed planet would seek a new stability by shifting the lumps away from the axis of rotation. As the major continents slid to the equator, ocean currents would be altered again, sea levels raised or lowered by hundreds of meters, dramatic climate changes induced.
In Mir’s long chthonic annealing there would be difficult times for the planet’s cargo of life. But people were mobile. The citizens of Chicago were already preparing for a vast migration south. Many humans would survive.
As would the man-apes.
Grasper was not as she had been before her inspection by the Eye. The probing of her body and mind had been meant only to record her capabilities, to note her place in the great spectrum of possibilities that was life on this blue world. But Grasper was very young, and the machinery that had studied her was very old, and no longer quite so perfect as it had once been. The probing had been clumsy. Grasper’s half-formed mind had been stirred.
This patched-together world would be dominated for a long time by the humans, there could be no doubt about that. But even they could not defy the ice. On a shifting, dangerous world there was plenty of empty space to explore. Plenty of room for a creature with potential. And there was no particular reason why that potential had to be realized exactly as it had been before. There was room on Mir for something different. Something better, perhaps.
Grasper hefted the heavy stone in her hand, and dimly imagined what might be done with it. She was quite without fear. Now she was master of the world, and she was not quite sure what to do next.
But she would think of something.


 
47: RETURN
Bisesa gasped, staggered. She was standing.
Music was playing.
She stared at a wall, which showed the magnified image of an impossibly beautiful young man crooning into an old-fashioned microphone. Impossible, yes; he was a synth star, a distillation of the inchoate longings of pre-teen girls. “My God, he looks like Alexander the Great.” Bisesa could barely take her eyes off the wall’s moving colors, its brightness. She had never realized how drab and dun-colored Mir had been.
The softwall said, “Good morning, Bisesa. This is your regular alarm call. Breakfast is waiting downstairs. The news headlines today are—”
“Shut up.” Her voice was a dusty desert croak.
“Of course.” The synthetic boy sang on softly.
She glanced around. This was her bedroom, in her London apartment. It seemed small, cluttered. The bed was big, soft, not slept in.
She walked to the window. Her military-issue boots were heavy on the carpet, and left footprints of crimson dust. The sky was gray, on the cusp of sunrise, and the skyline of London was emerging from the flatness of silhouette.
“Wall.”
“Bisesa?”
“What’s the date?”
“Tuesday.”
“The date”
“Ah. The ninth of June, 2037.”
The day after the chopper crash. “I should be in Afghanistan.”
The softwall coughed. “I’ve grown used to your sudden changes of plans, Bisesa. I remember once—”
“Mum?”
The voice was small, sleepy. Bisesa turned.
She was barefoot, her tummy stuck out, fist rubbing at one eye, hair tousled, a barely awake eight-year-old. She was wearing her favorite pajamas, the ones across which cartoon characters gamboled, even though they were now about two sizes too small for her. “You didn’t say you were coming home.”
Something broke inside Bisesa. She reached out. “Oh, Myra—”
Myra recoiled. “You smell funny.”
Shocked, Bisesa glanced down at herself. In her orange jumpsuit, scuffed and torn and coated with sweat-soaked sand, she was as out of place in this twenty-first-century flat as if she had been wearing a spacesuit.
She forced a smile. “I guess I need a shower. Then we’ll have breakfast, and I’ll tell you all about it…”
The light changed, subtly. She turned to the window. There was an Eye over the city, floating like a barrage balloon. She couldn’t tell how far away it was, or how big.
And over the rooftops of London, a baleful sun was rising.


A Conversation
 with Stephen Baxter
 and Sir Arthur C. Clarke
 
Question: Time’s Eye, book one of A Time Odyssey, is billed as an “orthoquel” to Sir Arthur Clarke’s seminal Space Odyssey series. How do you see the relationship between the old and new series? And would it be fair to say that A Time Odyssey is also an “orthoquel” to your acclaimed Manifold trilogy?
Stephen Baxter: The original Odyssey concerned a benevolent, if clumsy, alien intervention in human affairs; humans had to learn to deal with a universe in which such aliens exist, and in the end humans opposed the Monoliths. This time we’re taking the same premise but assuming an intervention that’s hostile from the beginning, and we want to show how humanity has to grow up fast in such a case. But I think the tone is essentially similar to the original Odyssey. essentially hopeful. As Manifold was all about the Fermi Paradox—why don’t we see the aliens if they exist?—and as one answer is dearly that they are all being strangled in the nest, I suppose, yes, it’s an “orthoquel” to that, too! No great surprise; writers keep on returning to their key obsessions. And I would count Odyssey as an influence on Manifold and the rest of my work anyhow; it all feeds back.
 
Q: How did your collaboration with Sir Arthur come about?
SB: As with our first collaboration, Light of Other Days. it started with two outlines by Sir Arthur; one tentatively called Chronfrontations, about time slips on the North–West Frontier, and the second called Nova, about trouble with the sun. These were originally conceived as separate projects, but as we talked around how the plots should develop, we realized they could have a common rationale, in alien intervention. We drew on one of Sir Arthur’s stories, “All the Time in the World,” for that. The Odyssey angle came, as I recall, when at one point I borrowed “Firstborn” as our working name for our aliens from the 2001 series. That triggered more discussion about the relationship with Odyssey, and we went from there. We also had some input for the second book, which is in progress, from a very helpful NASA scientist. All this was by e-mail, with me in England, Sir Arthur in Sri Lanka. Given Sir Arthur’s situation, I took more of the brunt in the latter stages. But the vision was his, the discussions voluminous.
 
Q: Who is responsible for which parts of the novel? The beginning section, for example, set far in the prehistoric, prehuman past, seems to owe as much to your recent novel, Evolution, as to Clarke’s 2001.
SB: Yes, I borrowed some of the techniques I’d developed for depicting prehumans in Evolution. But again, that was influenced by 2001 in the first place! It’s nice to think this book is a kind of crossing of both our tracks.
 
Q: The actions of the mysterious entities of Time’s Eye are godlike. They carve up bits and pieces of the earth from different epochs of time, carrying along willy-nilly the humans and other creatures who happen to be living there, then stitch everything back together to create a kind of Frankenstein’s planet. One result, among many, is that the armies of Ghengis Khan wind up facing those of Alexander the Great. This must have been a fun book to write!
SB: Yes, it was a lot of fun working out the battle, pitching Alexander against Genghis. As one of the characters says, you’d pay serious money to see that on pay-per-view. I don’t think you’d call this a militaristic book, though; I don’t think either of us see anything glorious in war itself. Even Alexander despairs that all we do, having survived such a miracle as the time slips, is attack one another.
 
Q: The novel explores different notions of empire—the Greeks, the Mongols, the British, the United Nations. Why these particular empires and not others?
SB: When we conceived this book, this part of the world, post 9/11, was very much in the news. It’s been a cockpit of conflict between empires from Alexander through to the British against the Russians. It was interesting to overlay all that; it sets our present troubles in perspective, I think … though I wouldn’t call the UN an empire! For all its faults, its purpose is to find a way to run international affairs without war. It’s like the European Union in that way. It’s right to be suspicious of such entities, but they may be the best hope for our future.
 
Q: The novel carries as its epigraph a quote from a poem by Rudyard Kipling, who also happens to be a major character in the book. Why Kipling? Does he have anything to say to modern audiences?
SB: Kipling was a key eyewitness of the later stages of the British Empire, especially in this region. He’s rightly considered jingoistic at times, but he never lost sight of the need to let his imagination loose. He was an Anglo-Indian, and in his early days he wrote very well about culture clashes, and he always had a great sense of history. Yes, I think he has a lot to say to us.
 
Q: The physics surrounding the extra-dimensional Eyes of the novel’s title make for fascinating and provocative reading. Can you talk a little bit about these mysterious Eyes and what or who might lie behind them? Are they artificial intelligences, similar to, but far more advanced than, the wonderful phone carried by the character Bisesa? Or are they merely machines used by other intelligences to inscrutable ends?
SB: The Eyes are the Monoliths of this series. I don’t think we should say any more for now!
 
Q: Bisesa invokes superstring theory to explain the Eyes. What does this theory have to say about time?
SB: Depends on which version you believe! Some versions seem to predict an “arrow of time” in a natural way. But it’s all early days; we tried to give an impression of how thinking about time travel, etc., will develop in this century.
 
Q: How historically accurate did you try to make the portraits of Kipling, Alexander, and Ghengis Khan?
SB: As accurate as we could. It was interesting to try to explore how these figures would cope with time slips and the like. We tend to imagine figures from the past would envy us; I liked having Alexander think of the moderns as peripheral, gaudy figures, not much use compared to his soldiers!
 
Q: One character, the African-American astronaut Sable, states: “You’re either with me or against me.” Reading this, I couldn’t help thinking of President George W. Bush’s almost identical statement about his war on terror. Was that echo intentional on your part?
SB: No. Lines like that aren’t original to Bush!
 
Q: In the near future of 2037 inhabited by some of the characters in the novel, the Middle East continues to be a hot spot, with UN patrols in Afghanistan and a brief but horrific nuclear exchange between Pakistan and India. Do you think we’re heading toward this particular future, or an equally grim one?
SB: This all seems very likely to me, especially with the pull of Caspian oil. But it’s actually a hopeful vision, with the UN in there stabilizing things; the future could surely be a lot grimmer.
 
Q: Will the next volume of A Time Odyssey continue the story of Bisesa, Alexander the Great, and the other characters introduced here, or will it branch off in a new direction?
SB: Bisesa’s story will continue, back on the original Earth, as she tries to deal with a more direct alien intervention. Trouble with the sun…
 
Q: We’re now joined by Sir Arthur C. Clarke, from Sri Lanka. Welcome, Sir Arthur! China has joined the United States and Russia in the exclusive club of spacefaring nations. What implications do you think this achievement will have for the US space program, and for space exploration in general? Are we on the verge of a new space race?
Arthur C. Clarke: I hope so—the recent discovery of Mars life, and the Spaceguard scenario, make it imperative…
SB: I think it’s wonderful. When you think the first two members of the “club” joined within weeks of each other back in 1961, and we’ve waited all this time for a third! And the Chinese seem keen on building sensibly and incrementally, with proven techniques. They will go far. I would love this to prompt a new space race with the US—or better yet, cooperation. The Chinese ships are actually capable of docking with the Space Station. It’s up to the US to let them on board!
 
Q: But will they? Responding to the Chinese success, Lieutenant General Edward Anderson, deputy commander of the US Northern Command, was quoted as saying, “In my view, it will not be long before space becomes a battleground” Your reaction?
SB: Gung-ho types in the Pentagon have been saying this kind of thing since the 1960s, maybe even earlier, in the endless quest for More Funding. In fact, the most effective military use of space has been reconnaissance satellites—Eisenhower’s idea—which, if you think about it, promote peace, not war. Personally, I continue to hope that in the future we will find ways to conduct our affairs without the cruelty and hideous waste of war, and maybe space will be such an arena.
AC: I’m afraid General Anderson may be right—and going back to Stephen’s mention of the Fermi Paradox, I also fear that some novae and GRBs (gamma-ray bursts) may be proof of interstellar warfare. I hope I’m wrong…
 
Q: At one point in the novel, Kipling states that, “Men will always go to war, because men will always be men, and war will always be fun.” Do you agree?
AC: No—though this may be wishful thinking! War is no longer “fun”—and men can change. Two hundred years ago, gentlemen carried swords—and used them! (There’s an SF story by Heinlein or de Camp about a future in which this happens again.) As for change—see Kipling’s “Cities and Thrones and Powers,” which serves as the epigraph for the novel.
SB: I would say war seems to be a deep part of our character as a species. Indeed, the chimps wage wars, so we probably did before we were even humans. But I would hope that we can rise above this one day. So I’d probably disagree with Kipling (the fictional one), in hope.
 
Q: Sir Arthur, the New York Times recently ran a long article about an idea near and dear to your heart: the space elevator. When do you think we’ll see this dream, the subject of your 1980 Hugo Award-winning novel The Fountains of Paradise, become a reality?
AC: About fifteen years after everyone stops laughing!
 
Q: Sir Arthur, Dr. Baxter, thank you for your time.


Other Alexanders

by Stephen Baxter
In most possible timelines, I’m fascinated by alternate history. In Time’s Eye, we take a look back at a different destiny for Alexander the Great.
Alexander remains a fascinating figure—Oliver Stone just made a movie about him—and his early death has always been popular with fans of alternate history as a classic historical “turning point.” (See Schmunk’s Uchronia website, www.uchronia.net, for more examples.) In fact Alexander was even the subject of counterfactual speculation by a Roman historian. As early as 35 B.C. Livy speculated on what might have happened if Alexander had lived on and turned west to take on Rome—he would have lost, of course, said good Roman Livy. Genre explorations of Alexander’s impact on history include Melissa Scott’s A Choice of Destinies (1986) and Greg Bear’s Eon (1985) and its sequels.
But Alexander is also an example of a strange lesson of alternate history—that our world· seems to be the best of all conceivable alternatives.
Alexander’s real-world career was spectacular enough. He was educated by Aristotle, and in military and diplomatic issues by his formidable father, Philip, who had made Macedon dominant in its region. But as Philip was preparing to invade Persia, he was assassinated under circumstances that remain mysterious. When Alexander came to power he was only twenty years old—but in a series of rapid campaigns, and a purge of irksome relatives, he consolidated his position in Macedonia and Greece.
Then he turned to Persia. After six short years Alexander had overthrown an empire that had stood for two centuries.
That should have been enough for any man—but not Alexander. Perhaps he wanted to imitate Achilles, or perhaps it was all an expression of rivalry with his dead father. Whatever the motive, Alexander launched his battle-hardened army toward India, crossed the Hindu Kush, and faced down the princelings of the Punjab. At last his exhausted troops rebelled, and even the god-king could go no farther. Alexander returned to Babylon—and there he died at the age of thirty-two. It may have been treachery, or malaria, or an excess of drink, or simply the accumulation of stress.
In our timeline Alexander’s empire fell apart after his death—but not before he had spread Greek culture throughout the Middle East and central Asia. That was why, when the Romans came east, they found Greek-speakers. In fact Cleopatra, lover of Mark Anthony, was descended from Ptolemy, one of Alexander’s generals who took over Egypt after his king’s death. If not for Alexander’s gift of a common Greek vernacular, Jesus’ message could not have traveled out of Judea, and without the context of Christianity, Muhammad’s career would surely have been different. Thus Alexander’s legacy of Hellenism shaped Roman history, Christianity, and Islam, and ultimately led to the rediscovery of Greek culture during the Renaissance. The world we know is a product of Alexander’s conquests.
Alexander made a huge impact on our history. But what if he had lived on? He might paradoxically have done more harm than good.
This tantalizing notion was explored in a famous counterfactual essay in Some Problems of Greek History (OUP 1969) by Arnold Toynbee, who wondered if a united Eurasia under Alexander’s heirs might have made faster progress toward civilization and technology. His empire might certainly have endured and grown. Alexander understood the need to weld together the disparate people who now came under his rule. Expansion to the west, perhaps as far as Gibraltar, was quite possible, and he actually had plans for advancing eastward to the Black Sea.
But not everybody agrees with Toynbee’s rosy assessment. It’s true that in Alexander’s time, order derived only from empires, outside whose borders were barbarians and chaos. But while he had an instinct for empire-building, Alexander was also a brutal and enthusiastic warmaker. Each new campaign had to be financed by plunder from the last. He committed atrocities—he destroyed Thebes and burned Persepolis—and in his campaigns he spent lives like matches. If Alexander had lived, would he have consolidated—or chosen to go on and on, as he had wanted to in India, and in the end drained his new conquests of wealth and vitality, much as he exhausted his native Macedon? And would his lasting empire really have been a good foundation for subsequent history?
For good or ill, Alexander’s postponed. death would surely have had an impact around the world. This global impact is explored in two recent books by American authors. Steven Barnes in Lion’s Blood (Warner Books, 2002), suggests that a longer life for Alexander might have resulted in the world’s domination by Africa, not Europe—in which case, as history is written by the winners, Alexander would probably be remembered as black. This book is a role-reversal fable, about the keeping of white slaves in a black America; it is meaty, well thought-out, and remarkably brave: an example of alternate history at is best.
In Conquistador (Roc, 2003), S. M. Stirling imagines Alexander living on to found a Greek-speaking Empire that persists for centuries, and shapes subsequent history. Rome is a footnote, north Europe irrelevant, the Jews assimilated by the Greeks, Christianity and Islam stillborn. As the Macedonians move east, Iranians and others are pushed into central Asia, in turn displacing the Han, the Turks, the Mongols, and many others; nothing like “our” China emerges. The world remains medieval, socially and technologically: to Stirling, an industrial revolution an unlikely accident, not to be repeated.
But we view this fascinating history through the narrow prism of an alternate California. The Americas remain uncontacted, until a gateway opens up with our world in 1946, and an old soldier moves through to a virgin California and founds what he calls the Commonwealth of New Virginia. Stirling’s other California is a peculiarly American utopia. This is the frontier myth revived. But still, Stirling namechecks me on page 76!
Like these two examples, most alternate history spins on Alexander’s story muse on what would have happened if Alexander had lived on. But in ancient times thirty-two wasn’t such a terribly young age to die, especially for a man who had worked, and played, so hard. What if Alexander had died younger? (See “Conquest Denied” by Josiah Ober in What If? Penguin Putnam, 1999.)
Alexander actually came close to death early in his Persian campaign, on the river Granicus. If he had died then, leaving no heir, Ober suggests, Macedon would probably have disintegrated into feuding factions. Persia would have survived, while Athens would have come to dominate Greece. After an exhausting war between Carthage and Athens, Rome would have risen to power. In Persia, Rome would have found a mirror of itself: highly patriarchical, dominated by ritual, emphasis on duty and a veneration of ancestors. Perhaps the world would have settled into a bipolar form—a stable but stifling Roman-Persian duopoly—but without the Hellenistic tradition Alexander left behind, perhaps not to our liking.
So. maybe it’s better that he didn’t die too old, or too young.
Alexander is surely proof that one man can make a difference to history. But he is also an exemplar of the odd fact that many works of alternate history seem to find worlds which are worse than ours. Alexander didn’t die too early—or too late—but at just the right time to ensure his long-term legacy.
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PART 1



A BALEFUL SUN






 
1: RETURN
Bisesa Dutt gasped, and staggered.
She was standing. She didn’t know where she was.
Music was playing.
She stared at a wall, which showed the magnified image of an impossibly beautiful young man crooning into an old-fashioned microphone. Impossible, yes; he was a synth-star, a distillation of the inchoate longings of subteen girls. “My God, he looks like Alexander the Great.”
Bisesa could barely take her eyes off the wall’s moving colors, its brightness. She had forgotten how drab and dun-colored Mir had been. But then, Mir had been another world altogether.
Aristotle said, “Good morning, Bisesa. This is your regular alarm call. Breakfast is waiting downstairs. The news headlines today are—”
“Shut up.” Her voice was a dusty desert croak.
“Of course.” The synthetic boy sang on softly.
She glanced around. This was her bedroom, in her London apartment. It seemed small, cluttered. The bed was big, soft, not slept in.
She walked to the window. Her military-issue boots were heavy on the carpet and left footprints of crimson dust. The sky was gray, on the cusp of sunrise, and the skyline of London was emerging from the flatness of silhouette.
“Aristotle.”
“Bisesa?”
“What’s the date?”
“Tuesday.”
“The date.”
“Ah. The ninth of June, 2037.”
“I should be in Afghanistan.”
Aristotle coughed. “I’ve grown used to your sudden changes of plans, Bisesa. I remember once—”
“Mum?”
The voice was small, sleepy. Bisesa turned.
Myra was barefoot, her tummy stuck out, fist rubbing at one eye, hair tousled, a barely awake eight-year-old. She was wearing her favorite pajamas, the ones across which cartoon characters gamboled, even though they were now about two sizes too small for her. “You didn’t say you were coming home.”
Something broke inside Bisesa. She reached out. “Oh, Myra—”
Her daughter recoiled. “You smell funny.”
Shocked, Bisesa glanced down at herself. In her jumpsuit, scuffed and torn and coated with sweat-soaked sand, she was as out of place in this twenty-first-century London flat as if she had been wearing a spacesuit.
She forced a smile. “I guess I need a shower. Then we’ll have breakfast, and I’ll tell you all about it…”
The light changed, subtly. She turned to the window.
There was an Eye over the city, a silver sphere, floating like a barrage balloon. She couldn’t tell how far away it was, or how big. But she knew it was an instrument of the Firstborn, who had transported her to Mir, another world, and brought her home.
And over the rooftops of London, a baleful sun was rising.


 
2: THE PEAK OF ETERNAL LIGHT
Mikhail Martynov had devoted his life to the study of Earth’s star. And from the first moment he saw the sun, at the beginning of that fateful day, he knew, deep in his bones, that something was wrong.
“Good morning, Mikhail. The time on the Moon is two o’clock in the morning. Good morning, Mikhail. The time is two o’clock and fifteen seconds. Good morning…”
“Thank you, Thales.” But he was already up and moving. As always he had woken to within a minute of his personal schedule, without need of Thales’s softly spoken electronic wake-up call, a schedule he kept independently of the Houston time to which the rest of the Moon was enslaved.
Mikhail was a man of routine. And he would begin the day, as he began every day of his long solitary watches in this Space Weather Service Station, with a walk into the sunlight.
He took a quick breakfast of fruit concentrate and water. He always drank the water pure, never polluted with coffee granules or tea leaves, for it was water from the Moon, the result of billions of years of slow cometary accretion and now mined and processed for his benefit by million-dollar robots; he believed it deserved to be savored.
He clambered briskly into his EVA suit. Comfortable and easy to use, the suit was the result of six decades’ development from the clumsy armor worn by the Apollo astronauts. And it was smart, too; some said so smart it could go out Moonwalking by itself.
But smart suit or not, Mikhail worked cautiously through a series of manual checks of the suit’s vital systems. He lived alone here at the Moon’s South Pole, save for the electronic omnipresence of Thales, and everybody knew that low gravity made you dumb—the “space stupids,” they called it. Mikhail was well aware of the importance of concentrating on the chores necessary to keep himself alive.
Still, it was only minutes before he was locked tight into the warm enclosure of the suit. Through the slight distortion of his wedge-shaped visor he peered out at his small living quarters. He was a man equipped for interplanetary space, standing incongruously in a clutter of laundry and unwashed dishes.
Then, with a grace born of long practice, he pushed his way out through the airlock, and then the small dustlock beyond, and emerged onto the surface of the Moon.
Standing on the slope of a crater rim mountain, Mikhail was in shadow broken only by sparse artificial lighting. Above him stars crowded a silent sky. When he looked up—he had to lean back in his stiff suit—he could make out dazzling splashes of light high on the crater wall, places the low polar sunlight could reach. Solar-cell arrays and an antenna farm had been placed up there in the light, as well as the sun sensors that were the Station’s main purpose.
This Space Weather Service Station, dug into the wall of a crater called Shackleton, was one of the Moon’s smaller habitats, just a few inflatable domes linked by low tunnels and heaped over by a layer of charcoal-gray Moon dust.
Unprepossessing the hab itself may have been, but it was situated in one of the Moon’s more remarkable locations. Unlike the Earth, the Moon’s axis has no significant tilt; there are no lunar seasons. And at the Moon’s South Pole the sun never rises high in the sky. There the shadows are always long—and, in some places, permanent. Thus the pool of darkness in which Mikhail stood had been unbroken for billions of years, save by humans.
Mikhail looked down the slope, beyond the low bulges of the Station domes. On Shackleton’s floor floodlights revealed a complex tangle of quarries and lumbering machines. Down there robots toiled over the real treasure of this place: water.
When the Apollo astronauts had brought home their first dusty Moon rocks, the geologists had been dumbfounded that the samples contained not a trace of water, not even bound chemically into the mineral structures. It took some decades to unravel the truth. The Moon was no sister world of Earth but a daughter, created in the early days of the solar system when a collision with another infant world had smashed apart a proto-Earth. The debris that had eventually coalesced into the Moon had been superheated until it glowed blue-white, in the process driving off every trace of water. Later, comets had splashed on the Moon’s surface. Out of the billions of tonnes of water delivered by these lesser impacts, most had been lost immediately. But a trace, just a trace, had found its way to the permanently shadowed floors of the polar craters, a gift of water to the Moon as if in recompense for the circumstances of its birth.
By Earth’s standards the Moon’s water was little enough—not much more than a respectably sized lake—but for human colonists it was a treasure beyond price, literally worth far more than its weight in gold. It was invaluable for the scientists too, as it bore a record of eons of cometary formation, and offered indirect clues to the formation of Earth’s oceans, which had also been bequeathed by cometary impacts.
Mikhail’s interest in this place was not lunar ice, however, but solar fire.
He turned away from the shadows and began to toil up the steepening slope of the rim mountain toward the light. The path was just a trail, beaten flat by human footprints. It was marked by streetlights, as everybody called them, small globe lamps hung from poles, so he could see what he was doing.
The slope was steep, each step an effort even in the Moon’s gentle one-sixth gravity. His suit helped, with a subtle hum from exoskeletal servos and a high-pitched whir of the fans and pumps that labored to keep his faceplate clear of condensed sweat. He was soon breathing hard, and his muscles ached pleasantly: this walk was his daily constitutional.
At last he reached the summit of the mountain and emerged into flat sunlight. A small collection of robot sensors huddled here, peering with unending electronic patience at the sun. But the light was too brilliant for Mikhail’s eyes, and his visor quickly opaqued.
The view around him was still more dramatic, and complex. He was standing on the rim of Shackleton, itself a comparatively minor crater, but here at its western rim Shackleton intersected the circles of two other craters. The landscape was jumbled on a superhuman scale: even the craters’ far rims were hidden by the Moon’s horizon. But with long practice Mikhail had trained himself to make out the chains of mountains, slowly curving, that marked the perimeters of these overlapping scars. And all this was thrown into stark relief by the low light of the sun as it rolled endlessly around the horizon, the long shadows it cast turning like clock hands.
The South Pole, shaped when the Moon was young by an immense impact that had bequeathed it the deepest crater in all the solar system, was the most contorted landscape on the Moon. A greater contrast to the flat basalt plain of Tranquillity where Armstrong and Aldrin had first landed, far to the north close to the Moon’s equator, would be hard to imagine.
And this peak was a special place. Even here among the mountains of the Pole, most places knew some night, as the passing shadows of one crater wall or another blocked out the light. But the peak on which Mikhail stood was different. Geological chance had left it steeper and a little taller than its cousins to either side, and so no shadow ever reached its summit. While the Station, only footsteps away, was in perpetual darkness, this place was in permanent sunlight; it was the Peak of Eternal Light. There was nowhere like this on tipped-over Earth, and only a handful of locations like it on the Moon.
There was no morning here, no true night; it was no wonder that Mikhail’s personal clock drifted away from the consensus of the rest of the Moon’s inhabitants. But it was a strange, still landscape that he had grown to love. And there was no better place in the Earth–Moon system to study the sun, which never set from this airless sky.
But today, as he stood here, something troubled him.
Of course he was alone; it was inconceivable that anybody could sneak up on the Station without a hundred automatic systems alerting him. The silent sentinels of the solar monitors showed no signs of disturbance or change, either—not that a cursory eyeball inspection of their casings, wrapped in thick meteorite shielding and Kevlar, would have told him anything. So what was troubling him? The stillness of the Moon was an uncomfortable place to be having such feelings, and Mikhail shivered, despite the comfortable warmth of his suit.
Then he understood. “Thales. Show me the sun.”
Closing his eyes, he lifted his face toward the glare.
When he opened his eyes Mikhail inspected a strange sun.
The center of his faceplate had blocked much of the light of the main disk. But he could make out the sun’s atmosphere, the corona, a diffuse glow spreading over many times the sun’s diameter. The corona had a smooth texture that always reminded him of mother-of-pearl. But he knew that that smoothness masked an electromagnetic violence that dwarfed any human technology—indeed, a violence that was a principal cause of the damaging space weather he had devoted his own life to monitoring.
At the center of the corona he made out the disk of the sun itself, reduced by the visor’s filters to a sullen, coal-like glow. He called for magnification and could make out a speckling that might be granules, the huge convection cells that tiled the sun’s surface. And just visible near the very center of the disk, he made out a darker patch—obviously not a granule, but much more extensive.
“An active region,” he murmured.
“And a big one,” Thales replied.
“I don’t have my log to hand… Am I looking at 12687?” For decades humans had been numbering the active regions they observed on the sun, the sources of flares and other irritations.
“No,” Thales said smoothly. “Active Region 12687 is subsiding, and is a little farther west.”
“Then what—”
“This region has no number. It is too new.”
Mikhail whistled. Active regions usually took days to develop. By studying the resonances of the sun, immense slow sound waves that passed through its structure, you could usually spot major regions on the far side, even before the star’s stately rotation brought them into view. But this beast, it seemed, was different.
“The sun is restless today,” Mikhail murmured.
“Mikhail, your tone of voice is unusual. Did you suspect the active region was there before you asked for the display?”
Mikhail had spent a lot of time alone with Thales, and he thought nothing of this show of curiosity. “One gets an instinct for these things.”
“The human sensorium remains a mystery, doesn’t it, Mikhail?”
“Yes, it does.”
Out of the corner of his eye Mikhail spotted movement. He turned away from the sun. When his faceplate cleared he made out a light, crawling toward him through the lunar shadows. It was a sight almost as unusual, for Mikhail, as the face of the troubled sun.
“It seems I have a visitor. Thales, you’d better make sure we have enough hot water for the shower.” He began to pick his way back down the trail, taking care to plan every step in advance despite his mounting excitement. “This looks like it’s going to be quite a day,” he said.


 
3: ROYAL SOCIETY
Siobhan McGorran sat alone in a deep armchair. She had her personal softscreen unrolled on her lap, a cup of rather bitter coffee on the occasional table at her side, and her phone clamped to her ear. She was rehearsing the lecture she was to give to an audience of her most distinguished peers in less than half an hour.
She read aloud, “‘2037 promises to be the most significant year for cosmology since 2003, when the basic components of the universe—the proportions of baryonic matter, dark matter, and dark energy—were first correctly determined. I was eleven years old in 2003, and I remember how excited I was when the results from the Wilkinson Microwave Anisotropy Probe came in. I suppose I wasn’t a very cool teenager! But to me, MAP was a robot Columbus. That intrepid cosmology probe was sent off in the hope of finding a dark-matter China, but en route it stumbled over a dark-energy America. And just as Columbus’s discoveries fixed the geography of Earth forever in human minds, so we learned the geography of the universe in 2003. Now, in 2037, thanks to the results we anticipate from the latest Quintessence Anisotropy Probe, we—’”
The room lights blinked, making her stumble in her reading.
She heard her mother tut. “And so on and so forth,” Maria said, her soft Irish lilt exaggerated by the phone’s tiny speaker. “In time, after a lot of technical guff about this old spaceship nobody remembers, I suppose you’ll grope your way back to the point.”
Siobhan suppressed a sigh. “Mother, I’m the Astronomer Royal, and this is the Royal Society. I’m making the keynote speech! ‘Technical guff’ is expected.”
“And you never were very good at analogies, dear.”
“You could be a bit supportive.” She sipped her coffee, taking care not to spill a drop on her best suit. “I mean, look where your little girl is today.” She flicked on her phone’s vision options so her mother could see.
These were the City of London Rooms in the Royal Society’s offices in Carlton Terrace. She was immersed in rich antiquity, with chandeliers overhead and a marble fireplace at her side.
“What a lovely room,” Maria murmured. “You know, we have a lot to thank the Victorians for.”
“The Royal Society is a lot older than the Victorians—”
“There are no chandeliers here, I can tell you,” Maria said. “Nothing but smelly old people, myself included.”
“That’s demographics for you.”
Maria was in Guy’s Hospital, close to London Bridge, only a few hundred meters from Carlton Terrace. She was waiting for an appointment concerning her skin cancers. For people who had grown old under a porous sky it was a common complaint, and Maria was having to queue.
Siobhan heard raised voices in the background. “Is there a problem?”
“A ruckus at the drinks machine,” Maria said. “Somebody’s credit-chip implant has been rejected. People are a bit excitable generally. It’s a funny sort of day, isn’t it? Something to do with the odd sky, maybe.”
Siobhan glanced around. “It’s not much calmer here.” As the start of the conference had approached, she had been grateful to be left alone with her coffee and a chance to run through her notes, even if she had felt duty-bound to call her mother at Guy’s. But now everybody seemed to be crowding at the window, peering out at the odd sky. It was an amusing sight, she supposed, a clutch of internationally renowned scientists jostling like little kids trying to glimpse a pop star. But what were they looking at?
“Mother—what ‘odd sky’?”
Maria replied caustically, “Maybe you should go take a look yourself. You are the Astronomer Royal, and—” The phone connection fizzed and cut out.
Siobhan was briefly baffled; that never happened. “Aristotle, redial, please.”
“Yes, Siobhan.”
Her mother’s voice returned after a couple of seconds. “Hello?…”
“I’m here,” Siobhan said. “Mother, professional astronomers don’t do much stargazing nowadays.” Especially not a cosmologist like Siobhan, whose concern was with the universe on the vastest scales of space and time, not the handful of dull objects that could be seen with the naked eye.
“But even you must have noticed the aurora this morning.”
Of course she had. In midsummer Siobhan always rose about six, to get in her daily quota of jogging around Hyde Park before the heat of the day became unbearable. This morning, even though the sun had long been above the horizon, she had seen that subtle wash of crimson and green in the northern sky—clearly three-dimensional, bright curtains and streamers of it, an immense structure of magnetism and plasma towering above the Earth.
Maria said, “An aurora is something to do with the sun, isn’t it?”
“Yes. Flares, the solar wind.” To her shame, Siobhan found she wasn’t even sure if the sun was near the maximum of its cycle right now. Some Astronomer Royal she was proving to be.
Anyhow, though the aurora was undeniably a spectacular sight, and it was very unusual to be so bright as far south as London, Siobhan knew it was nothing but a second-order effect of the interaction of solar plasma with the Earth’s magnetic field, and therefore not particularly interesting. She had continued her jogging, not at all motivated to join the rows of slack-jawed dog walkers staring at the sky. And she certainly wasn’t sorry she missed the brief panic as people had assailed the emergency services with pointless calls, imagining London was on fire.
Everybody was still at the window. It was all a bit strange, she conceded.
She set aside her coffee and, phone in hand, walked up to the window. She couldn’t see much past the shoulders of jostling cosmologists: a glimpse of green from the park, a washed-out blue sky. The window was sealed shut to allow the air-conditioning to work, but she thought she could hear a lot of traffic noise: the blaring of horns, sirens.
Toby Pitt spotted her at the back of the pack. A big, affable bear of a man with a strangulated Home Counties accent, Toby worked for the Royal Society; he was the manager of the conference today. “Siobhan! I won’t make jokes about the Astronomer Royal being the last to show any interest in the sky.”
She showed him her phone. “No need. My mother’s already been there.”
“It’s quite a view, though. Come and see.” He extended his massive arm around her shoulders and, with a skillful combination of physical presence and smiling tact, managed to shepherd her through the crowd to the window.
The City of London Rooms had a fine view of the Mall, and of St. James’ Park beyond. The grass of the park glowed lurid green, no longer a native specimen but a tough, thick-leaved drought-resistant breed imported from southern Texas, and the relentless sprinklers sent sprays of water shimmering into the air.
But the traffic in the Mall was jammed. The smart cars had calmly packed themselves up in an optimal queuing pattern, but their frustrated drivers were pounding at their horns, and heat haze rose in a shimmer in the humid air. Looking up the road Siobhan saw that the traffic control lights and lane guides were blinking, apparently at random: no wonder the traffic was snarled.
She looked up. The sun, riding high, flooded the cloudless air with light. Even so, when she shielded her eyes she could still make out a tracery of auroral bands in the sky. She became aware of a noise beyond the blare of the traffic in the Mall, a softer din, muffled by the thick sealed window. It was a growl of frustrated driving that seemed to be rising from across the city. This snarl-up wasn’t local, then.
For the first time that day she felt a flicker of unease. She thought of her daughter, Perdita, at college today. Perdita, twenty years old, was a sensible young adult. But still…
There was a new silence, a shift in the light. People stirred, perturbed. Glancing over her shoulder Siobhan saw that the room lights had failed. That subtle change in the ambient noise must mean the air-conditioning had packed up, too.
Toby Pitt spoke quickly into a phone. Then he held up his hands and announced, “Nothing to worry about, ladies and gentlemen. It isn’t just us; the whole of this part of London seems to be suffering something of a brownout. But we have a backup generator that should be coming online soon.” He winked at Siobhan and said softly, “If we can persuade the ratty old thing to start up in the first place.” But he raised his phone to his ear again, and concern creased his face.
In the heat of the June day, thirty-plus degrees Celsius, the room was already warming up, and Siobhan’s trouser suit was starting to feel heavy and uncomfortable.
From beyond the window there was a crumpling noise, a series of pops, like small fireworks, and a din of wailing car alarms. The cosmologists gasped, a collective impulse. Siobhan pushed forward to see.
That queue of traffic on the Mall was just as stationary as before. But the cars had lurched forward, each smashing into the one in front like a gruesome Newton’s cradle. People were getting out of their vehicles; some of them looked hurt. Suddenly the jam had turned from an orderly inconvenience into a minor disaster of crumpled metal, leaking lubricants, and scattered injuries. There was no sign of police or ambulances.
Siobhan was baffled. She had literally never seen anything like it. All cars nowadays were individually smart. They took data and instructions from traffic control systems and navigational satellites, and were able to avoid cars, pedestrians, and other obstacles in their immediate surroundings. Crashes were virtually unheard of, and traffic deaths had dwindled to a minimum. But the scene below was reminiscent of the motorway pileups that had still blighted Britain during her childhood in the 1990s. Was it possible that all the cars’ electronic guidance systems had failed at once?
Light flared, dazzling her. She flinched, raising her hand. When she could see again, she made out a pall of black smoke, rising from somewhere to the south of the river, its origin lost in murky smog. Then a shock wave reached the Society building. The tough old structure shuddered, and the window creaked. She heard a more remote tinkle of glass, the blaring of alarms, and screams.
It had been an explosion, a big one. The cosmologists murmured, grave and apprehensive.
Toby Pitt touched her shoulder. His face had lost all its humor now. “Siobhan. We’ve had a call from the Mayor’s office. They’re asking for you.”
“Me?…” She glanced around, feeling lost. She had no idea what was happening. “The conference—”
“I think everybody will accept a postponement, in the circumstances.”
“How can I get there? If that mess outside is typical—”
He shook his head. “We can videoconference from here. Follow me.”
As she followed his broad-shouldered form out of the City Rooms, she raised her own phone. “Mother?”
“You’re still there? All I heard was chattering.”
“That’s cosmologists for you. I’m fine, Mother. And you—”
“So am I. That bang was nowhere near me.”
“Good,” Siobhan said fervently.
“I phoned Perdita. The line was bad, but she’s all right. They’re keeping them at college until things settle down.”
Siobhan felt huge, unreasonable relief. “Thank you.”
Maria said, “The doctors are running everywhere. Their pagers seem to be on the blink. You’d think casualties would be coming in but I’ve seen nobody yet… Do you think it was terrorists?”
“I don’t know.” Toby Pitt had reached the door and was beckoning her. “I’ll try to keep the connection open.” She hurried from the room.


 
4: VISITOR
The rover reached the Station long before Mikhail had clambered his way back down the trail. The visitor waited at the hab entrance with an impatience the surface suit couldn’t disguise.
Mikhail thought he recognized the figure just by his stance. Though its population was scattered around its globe, on the human scale the Moon was a very small town, where everybody knew everybody else.
Thales confirmed it in a whisper. “That is Doctor Eugene Mangles, the notorious neutrino hunter. How exciting.”
That cursed computer-brain is teasing me, Mikhail thought irritably; Thales knows my feelings too well. But it was true that his heart beat a little faster with anticipation.
Encased in their suits, Mikhail and Eugene faced each other awkwardly. Eugene’s face, a sculpture of planed shadows, was barely visible through his visor. He looked very young, Mikhail thought. Despite his senior position Eugene was just twenty-six—a maverick boy genius.
For a moment Mikhail was stuck for something to say. “I’m sorry,” he said. “I don’t get too many visitors out here.”
Eugene’s social skills seemed even more underdeveloped. “Have you seen it yet?”
Mikhail knew what he meant. “The sun?”
“The active region.”
Of course this boy had come here for the sun. Why else visit a solar weather station? Certainly not for the crusty, early-middle-aged astrophysicist who tended it. And yet Mikhail felt a foolish, quite unreasonable pang of disappointment. He tried to sound welcoming. “But don’t you work with neutrinos? I thought your area of study was the core of the sun, not its atmosphere.”
“Long story.” Eugene glared at him. “This is important. More important than you know, yet. I predicted it.”
“What?”
“The active region.”
“From your studies of the core? I don’t understand.”
“Of course you don’t,” Eugene said, apparently careless of any offense he might cause. “I logged my predictions with Thales and Aristotle, date-stamped to prove it. I’ve come here to confirm the data. It’s come to pass, just as I said it would.”
Mikhail forced a smile. “We’ll talk it over. Come inside. You can see as much data as you want. Do you like coffee?”
“They have to listen,” said Eugene.
They?… “About what?”
“The end of the world,” Eugene said. “Possibly.” He led the way into the dustlock, leaving Mikhail standing openmouthed.
They didn’t talk as they worked their way through dustlock and airlock into the hab. Every human on the Moon was still a pioneer, and if you were smart, no matter what was on your mind, as you moved from one safe environment to another through seals and locks and interfaces and in and out of EVA suits, you concentrated on nothing but the life-preserving procedures you were going through. If you weren’t smart, of course, you would be lucky if you were forcibly shipped out before you killed yourself, or others.
Mikhail, slick with daily practice, was first out of his EVA suit. As the suit slithered to its cleaning station—somewhat grotesquely, its servos dragging it across the floor like an animated flayed skin—Mikhail, in his underwear, went to a sink where he scrubbed his hands in a slow trickle of water. The gray-black dust he had picked up handling the suit, grimy despite the dustlock’s best efforts, had rubbed into his pores and under his nails, and was burning slowly with his skin’s natural oils, giving off a smell like gunpowder. The Moon’s dust had been a problem since the first footsteps taken here: very fine, getting everywhere, and oxidizing enthusiastically whenever it got the chance, the dust corroded everything from mechanical bearings to human mucous membranes.
Of course it wasn’t the engineering problems of Moon dust that were on Mikhail’s mind right now. He risked a look around. Eugene had taken off boots and gloves, and he lifted his helmet away, shaking his beautiful head to free up thick hair. That was the face Mikhail remembered, the face he had first glimpsed at some meaningless social function in Clavius or Armstrong—a face freshly hardened into manhood, but with the symmetry and delicacy of boyhood, even if the eyes were a little wild—the face that had drawn him as helplessly as a moth to a candle.
As Eugene stripped off his spacesuit Mikhail couldn’t help dwelling on an old memory. “Eugene, have you ever heard of Barbarella?”
Eugene frowned. “Is she at Clavius?”
“No, no. I mean an old space movie. I’m something of a buff of pre-spaceflight cinema. A young actress called Jane Fonda…” Eugene clearly had no idea what he was talking about. “Never mind.”
Mikhail made his way to the dome’s small shower cubicle, stripped off the last of his clothing, and stood under a jet. The water emerged slowly, in big shimmering low-gravity droplets that fell with magical slowness to the floor, where suction pumps drew in every last precious molecule. Mikhail lifted his face to the stream, trying to calm himself.
Thales said gently, “I’ve brewed some coffee, Mikhail.”
“Thales, that was thoughtful.”
“Everything is under control.”
“Thank you…” Sometimes it really was as if Thales knew Mikhail’s moods.
Thales was actually a less sophisticated clone of Aristotle, who was an intelligence emergent from a hundred billion Earth-side computers of all sizes and the networks that linked them. A remote descendant of the search engines of the late twentieth century, Aristotle had become a great electronic mind whose thoughts crackled like lightning across the wired-up face of the Earth; for years he had been a constant companion to all humankind.
When humans had begun their permanent occupation of the Moon at Clavius Base, it had been inconceivable that they should not take Aristotle with them. But it takes light more than a second to travel from Earth to the Moon, and in an environment where death lurks a single error away, such delays were unacceptably long. So Thales had been created, a lunar copy of Aristotle. Thales was updated continually from Aristotle’s great memory stores—but he was necessarily simpler than his parent, for the electronic nervous system laid across the Moon was still rudimentary compared to the Earth’s.
Simpler or not, Thales did his job. He was certainly smart enough to justify the name he had been given: Thales of Miletus, a sixth-century Greek, had been the first to suggest that the Moon shone not by its own light but by reflection from the sun—and, it was said, he had been the first man to predict a solar eclipse.
For everybody on the Moon, Thales was always there. Often lonely despite his stoical determination, Mikhail had been soothed by Thales’s measured, somewhat emotionless voice.
Right now, thinking wistfully of Eugene, he felt he needed soothing.
He knew that Eugene was based at Tsiolkovski. The huge Farside crater was host to an elaborate underground facility. Buried in the still, cold Moon, undisturbed by tremors, shadowed from Earth’s radio clamor and shielded from all radiation except for a little leakage from trace quantities in the lunar rocks, it was an ideal location for hunting neutrinos. Those ghost-like particles scooted through most solid matter as if it weren’t even there, thus providing unique data about such inaccessible places as the center of the sun.
But how odd to come all the way to the Moon, and then to burrow into the regolith to do your science, Mikhail thought. There were so many more glamorous places to work—such as the big planet-finder telescope array laid out in a North Pole crater, capable of resolving the surfaces of Earth-like planets orbiting suns spread across fifty light-years.
He longed to discuss this with Eugene, to share something of his life, his impressions of the Moon. But he knew he must keep his reactions to the younger man in appropriate categories.
Since his teens, when he had become fully aware of his sexuality, Mikhail had learned to master his reactions: even in the early twenty-first century, homosexuality was still something of a taboo in Vladivostok. Discovering in himself a powerful intellect, Mikhail had thrown himself into work, and had grown used to a life lived largely alone. He had hoped that when he moved away from home, as his career took him through the rest of the sprawling Eurasian Union as far as London and Paris, and then, at last, off the Earth entirely, he would find himself in more tolerant circles. Well, so he had; but by then it seemed he had grown too used to his own company.
His life of almost monastic isolation had been broken by a few passionate, short-lived love affairs. But now, in his midforties, he was coming to accept the fact that he was never likely to find a partner to share his life. That didn’t make him immune to feelings, however. Before today he had barely spoken two words to this handsome boy, Eugene, but that, evidently, had been enough to develop a foolish crush.
He had to put it all aside, though. Whatever Eugene had come to Shackleton for, it wasn’t for Mikhail.
The end of the world, the boy had said. Frowning, Mikhail toweled himself dry.


 
5: EMERGENCY MANAGEMENT
Siobhan was taken to the Council Room on the first floor of the Royal Society building. The room’s centerpiece was an oval conference table large enough to seat twenty or more, but Siobhan was alone here save for Toby Pitt. She sat at the head of the table uncertainly. On the wall was a slightly surreal Zulu tapestry, meant to show symbolically the rise of science, and portraits of former fellows—mostly dead white males, though the more recent animated images were more diverse.
Toby tapped at the table’s polished surface, which turned transparent to reveal a bank of embedded softscreens. The screens lit up, variously showing scenes of disaster—crashes on the road and rail systems, raw sewage spilling from a pipe onto a beach somewhere, what looked horribly like the wreck of a plane plowed into a Heathrow runway—and concerned faces, most with softscreens in their backgrounds and earpieces clamped to their heads.
One serious-looking young woman seemed to be calling from a police control room. When she caught Siobhan’s eye, she nodded. “You’re the astronomer.”
“The Astronomer Royal, yes.”
“Professor McGorran, my name is Phillippa Duflot.” Perhaps in her early thirties, alarmingly well spoken, she wore a slightly disheveled business suit. “I work in the Mayor’s office; I’m one of her PAs.”
“The Mayor—”
“Of London. She asked me to find you.”
“Why?”
“Because of the emergency, of course.” Phillippa Duflot looked irritated, but she visibly calmed herself; considering the strain she was evidently under, Siobhan thought, her self-control was impressive. “I’m sorry,” Phillippa said. “All this has hit us so suddenly, over the last couple of hours or less. We rehearse for the major contingencies we can think of, but we’re struggling to cope today. Nobody anticipated the scale of this. We’re trying to find our feet.”
“Tell me how I can help you.”
Formally Phillippa was calling on behalf of the London Resilience Forum. This was an interagency body that had been set up following the upsurge in terrorism at the turn of the century. Chaired from the Mayor’s office, it contained representatives of the city’s emergency services, transport, the utilities, the health services, and local government. There was a separate body responsible for London emergency planning, which also reported in to the Mayor. Above such local bodies were national emergency planning agencies, which reported to the Home Office.
Siobhan learned quickly that most of these agencies were talking shops. The real responsibility for emergency responses lay with the police, and right now the key figure in touch with the Mayor was a chief constable. It was the way things were done in Britain, Siobhan gathered; there was a lack of central control, but a local flexibility and responsiveness that generally worked well. But now that Britain was thoroughly integrated into the Eurasian Union there was also a Union-wide emergency management agency, based on the Americans’ FEMA, under whose auspices, some years earlier, firefighters from London had been sent in response to a chemical plant disaster in Moscow.
And today this network of disaster management agencies was buzzing with bad news. London was afflicted by a whole series of interconnected problems, whose root cause Siobhan at first couldn’t guess at. Suddenly, all at once, everything was falling apart.
The most immediate problem was the collapse of the power grid. Phillippa bombarded Siobhan with data on areas of brownout and blackout, and images of the consequences: here was an underground shopping mall in Brent Cross, its lights doused and elevators and escalators stalled, thousands of people trapped in a darkness broken only by a ruddy emergency glow.
Phillippa looked doleful. “The very first call we logged today was from a man trapped in his hotel room when the electronic lock jammed up. Since then it’s just mushroomed. Every transport system has ground to a halt. People are stranded on planes ramped up on runways; others are trapped in planes that can’t land. We don’t even have numbers yet. We don’t dare think how many people are just trapped in lifts!”
The power system was the problem. Electrical power originated in generating stations—these days mostly nuclear, wind-generated, tidal, and a few fossil-fuel-burning relics. The generators sent out rivers of current in transmission cables at high voltages, more than a hundred thousand volts. These were stopped down at local substations and transformers and sent out through more lines, eventually reaching the level of the few hundred volts that reached businesses and homes.
“And now it’s all failing,” Siobhan prompted.
“Now it’s failing.”
Phillippa showed Siobhan an image of a transformer, a unit as big as a house, shaking itself to pieces as its core steel plates crashed and rattled. And here were power lines sagging, smoking, visibly melting, and where they touched trees or other obstacles powerful arcs sparked fires.
This was called magnetostriction, Phillippa said. “The engineers know what’s happening. It’s just that the GICs today are bigger than anything they’ve seen before.”
“Phillippa—what’s a GIC?”
“A geomagnetically induced current.” Phillippa eyed Siobhan with suspicion, as if she shouldn’t have had to explain; perhaps she wondered if she was wasting her time. “We’re in the middle of a geomagnetic storm, Professor McGorran. A huge one. It came out of nowhere.”
A geomagnetic storm: of course, a storm from the sun, the same cause as the beautiful aurora. Siobhan, her brains clogged in the room’s gathering heat, felt dull not to have grasped this at once.
But her basic physics was coming back to her. A geomagnetic storm, a fluctuation of Earth’s magnetic field, would induce currents in power lines, which were simply long conductors. And as the induced currents would be direct, while the generated electrical supply was alternating, the system would quickly be overwhelmed.
Phillippa said, “The generating companies are wheeling—”
“Wheeling?”
“Buying in capacity from outside. We have exchange deals with France, primarily. But the French are in trouble, too.”
“There must be some tolerance in the system,” Siobhan said.
“You’d be surprised,” Toby Pitt said. “For fifty years we have been growing our power demands, but have resisted building new power stations. Then you have market forces, which ensure that every component we do install barely has the capacity to do the job that’s asked of it—and all at the lowest possible cost. So we have absolutely no resilience.” He coughed. “I’m sorry. A hobbyhorse of mine.”
“The worst single problem is the loss of air-conditioning,” Phillippa said grimly. “It isn’t even noon yet.”
In a 2030s British midsummer, heat was a routine killer. “People must be dying,” Siobhan said, wondering; it was the first time it had really struck her.
“Oh, yes,” Phillippa said. “The elderly, the very young, the frail. And we can’t get to them. We don’t even know how many there are.”
Some of the softscreens flickered and went blank. This was the other side of the day’s problems, Phillippa said: communications and electronic systems of all kinds were going down.
“It’s the satellites,” she went on. “The comsats, navigation satellites, the lot—all taking a beating up there. Even land lines are failing.”
And as the world’s electronic interconnectedness broke down, the smart systems that were embedded in everything, from planes to cars to buildings to clothes and even people’s bodies, were all failing. That poor man stuck in his hotel room had only been the first. Commerce was grinding to a halt as electronic money systems failed: Siobhan watched a small riot outside a petrol station where credit implants were suddenly rejected. Only the most robust networks were surviving, such as government and military systems. The Royal Society building happened still to be connected to central services by old-fashioned fiber-optic cables, Siobhan learned; the venerable establishment had been saved by its own lack of investment in more modern facilities.
Siobhan said uncertainly, “And this is another symptom of the storm?”
“Oh, yes. While our priority is London, the emergency isn’t just local, or regional, or even national. From what we can tell—data links are crashing all over the place—it’s global…”
Siobhan was shown a view of the whole world, taken from a remote Earth resources satellite. Over the planet’s night side aurorae were painted in delicate, heartbreakingly beautiful swirls. But the world below was not so pretty. Darkened continents were outlined by the lights of the cities strung along their coasts and the major river valleys—but those necklaces of lights were broken. As each outage triggered problems in neighboring regions, the blackouts were spreading like infections. Power utilities were in some places trying to help each other out, but, Phillippa said, there was conflict; Quebec was accusing New York of “stealing” some of its megawatts. In a few places Siobhan saw the ominous glows of fires.
All this in a couple of hours, Siobhan thought. How fragile the world is.
But the satellite imagery was full of hash, and at last it broke down altogether, leaving a pale blue screen.
“Well, this is dreadful. But what can I do?”
Phillippa again looked suspicious. You need to ask? “Professor McGorran, this is a geomagnetic storm. Which is primarily caused by problems with the sun.”
“Oh. And so you called an astronomer.” Siobhan suppressed an urge to laugh. “Phillippa, I’m a cosmologist. I haven’t even thought about the sun since my undergraduate days.”
Toby Pitt touched her arm. “But you’re the Astronomer Royal,” he said quietly. “They’re out of their depth. Who else are they going to call?”
Of course he was right. Siobhan had always wondered if her royal warrant, and the vague public notoriety that came with it, was worth the trouble. The first Astronomers Royal, men like Flamsteed and Halley, had run the observatory at Greenwich and had spent most of their time making observations of the sun, Moon, and stars for use in navigation. Now, though, her job was to be a figurehead at conferences like today’s, or an easy target for lazy journalists looking for a quote—and, it seemed, an escape route for politicians in a crisis. She said to Toby, “Remind me to quit when this is all over.”
He smiled. “But in the meantime…” He stood up. “Is there anything you need?”
“Coffee if you can get it, please. Water if not.” She raised her own phone to her face; she felt a spasm of guilt that she hadn’t even noticed it had lost its signal. “And I need to speak to my mother,” she said. “Could you bring me a land line?”
“Of course.” He left the room.
Siobhan turned back to Phillippa. “All right. I’ll do my best. Keep the line open.”


 
6: FORECAST
Dressed in recycled-paper coveralls, Mikhail and Eugene sat in Mikhail’s small, cluttered wardroom.
Eugene cradled a coffee. They were both awkward, silent. It seemed strange to Mikhail that such a handsome kid should be so shy.
“So, neutrinos,” Mikhail said tentatively. “Tsiolkovski must be a small place. Cozy! You have many friends there?”
Eugene looked at him as if he were talking in a foreign tongue. “I work alone,” he said. “Most of them down there are assigned to the gravity-wave detector.”
Mikhail could understand that. Most astronomers and astrophysicists were drawn to the vast and faraway: the evolution of massive stars and the biography of the universe itself, as revealed by exotic signals like gravity waves—that was sexy. The study of the solar system, even the sun itself, was local, parochial, limited, and swamped with detail.
“That’s always been the trouble with getting people to work on space weather, even though it’s of such practical importance,” he said. “The sun–Earth environment is a tangle of plasma clouds and electromagnetic fields, and the physics involved is equally messy.” He smiled. “We’re in the same boat, I suppose, me stranded at the Pole of the Moon, you stuck down a Farside hole, both pursuing our unglamorous work.”
Eugene looked at him more closely. Mikhail had the odd feeling that this was the first time the younger man had actually noticed him. Eugene said, “So what got you interested in the sun?”
Mikhail shrugged. “I liked the practical application. The sky reaching down to the Earth… Most cosmological entities are abstract and remote, but not the sun. And besides, we Russians have always been drawn to the sun. Tsiolkovski himself, our great space visionary, drew on sun worship in some of his thinking, so it’s said.”
“Maybe it’s because you don’t get to see much of it so far north.”
Mikhail was taken aback. Was that an actual joke? He forced a laugh. “Come,” he said, standing. “I think it’s time we visited the monitor room.”
They had to pass through a short, low tunnel to another dome. And in the monitor room, the younger man stared around, openmouthed.
The room was a twenty-first-century shrine to Sol. Its walls were coated by glowing softscreens that showed images of the sun’s surface or its atmosphere, or the space between Earth and sun, crowded with dynamic structures of plasma and electromagnetism, or Earth itself and its complicated magnetosphere. The images were displayed in multiple wavelengths—visible light, hydrogen light, calcium light, infrared and ultraviolet, at radio wavelengths—each of them revealing something unique about the sun and its environment. Even more instructive to eyes trained to see were the spectral analyses, spiky graphs that laid bare the secrets of Earth’s star.
This was a graphic summary of the work of the Space Weather Service. This lunar post was just one of a network of stations that monitored the sun continually; there were sister stations on all the continents of Earth, while satellites swarmed on looping orbits around the sun. Thus the Service kept myriad eyes trained on the sun.
It was necessary work. The sun has been shining for five billion years, breathing out heat and light and the solar wind, a stream of high-energy charged particles. But it is not unchanging. Even in normal times the solar wind is gusty; great streamers of it pour out of coronal holes, breaks in the sun’s outer atmosphere. Meanwhile sunspots, cooler areas dominated by tangles of magnetic fields, were noticed by humans on the sun’s surface as early as the fourth century before Christ. From such troubled areas, flares and immense explosions can spew high-frequency radiation and fast-moving charged particles out into space. All this “weather” batters against the layers of air and electromagnetism that shield the Earth.
Through most of human history this went unnoticed, save for the marvelous aurorae irregularly painted over the sky. But if humans aren’t generally vulnerable to the storms in space, the electrical equipment they develop is. By 2037 it was nearly two centuries since solar-induced currents in telegraph lines had started to cause headaches for their operators. Since then, the more dependent the human world became on its technology, the more vulnerable it became to the sun’s tantrums—as Earth was learning that very day.
For a fragile, highly interconnected high-technology civilization, living with a star, it had been learned, was like living with a bear. It might not do you any harm. But the least you had to do was watch it, very carefully. And that was why the Space Weather Service had been set up.
Though now led by the Eurasian Union, the Space Weather Service had developed from humbler beginnings in the twentieth century, starting with the Americans’ Space Environment Center, a joint enterprise of such agencies as NASA, the National Oceanic and Atmospheric Administration, and the Department of Defense.
“Back then the data gathered were patchy,” Mikhail said. “Scavenged from science satellites dedicated to other purposes. And forecasting was just guesswork. But a few solar-storm disasters around the solar max of 2011 put paid to that. These days we have a pretty comprehensive data set, continually updated in real time. The forecasting systems are big numerical-prediction suites based on magneto-hydrodynamics, plasma physics, and the like. We have a complete chain of theoretical modeling from the surface of the sun to the surface of the Earth—”
But Eugene wasn’t listening. He tapped a hydrogen-light image. “That is the problem,” he said.
It was the new active region. Visibly darker than the surrounding photosphere, it was an ugly S-shaped scar. “I admit it’s a puzzle,” Mikhail said. “At this stage of the solar cycle you wouldn’t expect something like that.”
“I expected it,” Eugene said. “And that’s the whole point.”
Carefully Mikhail said, “The end of the world?”
“Not today. Today is just a precursor. But it will be bad enough. That’s why I’ve come here. You have to warn them.” His eyes were huge and dark, haunted. “I have time-stamped predictions.”
“You told me that.”
“Even so they won’t pay any attention to me. But they will listen to you. After all, this is your job. And now that you’ve got proof, you’ll have to do it, won’t you? You’ll have to warn them.”
Eugene really had no social skills at all, Mikhail thought, with a mix of resentment and pity. “Who are they? Who exactly do you want me to warn?”
Eugene spread his hands. “For a start, everybody vulnerable. On the Moon. On the Space Station. On Mars, and aboard Aurora 2.”
“And on Earth?”
“Oh, yes. And Earth.” Eugene glanced at his watch. “But by now Earth is already being hit.”
Mikhail studied his face for a long moment. Then he called for Thales.


 
7: MASS EJECTION
Siobhan worked the screens in the conference table, seeking information.
It wasn’t easy. Solar studies and space weather simply weren’t in Siobhan’s domain of specialty. Aristotle was able to help, though he seemed somewhat absentminded at times; she realized uneasily that the erosion of the world’s interconnectivity, on which he was based, had to be affecting him, too.
She quickly discovered that there were solar observatories all over the world, and off it. She tried to get through to Kitt Peak, Mauna Kea in Hawaii, and the Big Bear observatory in southern California. She didn’t reach a human being in any of these sites, predictably enough; even if the comms systems weren’t down, they were no doubt already overwhelmed with calls. But she did learn of the existence of a “Space Weather Service,” a network of observatories, satellites, data banks, and experts that monitored the sun and its stormy environs, and tried to predict the worst of its transgressions. There was even a weather station at the South Pole of the Moon, it seemed.
Despite decades of watching the moody sun, though, only one person had predicted today’s unusual events, a young scientist on the Moon called Eugene Mangles, who had logged quite precise forecasts on a few peer-review sites. But the Moon was out of touch.
 
Thirty minutes after last speaking with her, Siobhan called Phillippa Duflot again.
“It’s all to do with the sun,” she began.
Phillippa said, “We know that much—”
“It has given off what the sungazers call a ‘coronal mass ejection.’”
She described how the corona, the sun’s extended outer atmosphere, is held together by powerful magnetic fields rooted in the sun itself. Sometimes these fields get tangled up, often over active regions. Such tangles will trap bubbles of superheated plasma, emitted by the sun, and then violently release them. That was what had happened this morning, over the big sunspot continent the experts were calling Active Region 12688: a mass of billions of tonnes of plasma, knotted up by its own magnetic field, had been hurled from the sun at a respectable fraction of the speed of light.
“The ejection took less than an hour to get here,” Siobhan said. “I understand that’s fast, for such phenomena. Nobody saw it coming, and nobody was particularly expecting it to happen at this stage of the sun’s cycle anyhow.” Except, she made a mental note, that lone astronomer on the Moon.
Phillippa prompted, “So this mass of gas headed for the Earth—”
“The gas itself is sparser than an industrial vacuum,” Siobhan said. “It’s the energy contained in its particles and fields that has done the damage.”
When it hit, the mass ejection had battered at the Earth’s magnetic field. The field normally shields the planet, and even low-orbiting satellites, but today the mass ejection had pushed the field down beneath the orbits of many satellites. Exposed to waves of energetic solar particles, the satellites’ systems absorbed doses of static electricity that discharged wherever they could.
“Imagine miniature lightning bolts sparking around your circuit boards—”
“Not good,” Phillippa said.
“No. Charged particles also leaked into the upper atmosphere, dumping their energy on the way—that was the cause of the aurorae. And Earth’s magnetic field suffered huge variations. Perhaps you know that electricity and magnetism are linked. A changing magnetic field induces currents in conductors.”
Phillippa said hesitantly, “Is that how a dynamo works?”
“Yes! Exactly. When it fluctuates, Earth’s field causes immense currents to flow in the body of the Earth itself—and in any conducting materials it can find.”
“Such as our power distribution networks,” Phillippa said.
“Or our comms links. Hundreds of thousands of kilometers of conducting cables, all suddenly awash with fast-varying, high-voltage currents.”
“All right. So what do we do about it?”
“Do? Why, there’s nothing we can do.” The question seemed absurd to Siobhan; she had to suppress an unkind impulse to laugh. “This is the sun we’re talking about.” A star whose energy output in one second was more than humankind could muster in a million years. This mass ejection had caused a geomagnetic storm that went far off the scales established by the patient solar weather watchers, but to the sun it was nothing but a minor spasm. Do, indeed: you didn’t do anything about the sun, except keep out of its way. “We just have to sit it out.”
Phillippa frowned. “How long will it last?”
“Nobody knows. This is unprecedented, as far as I can make out. But the mass ejection is fast moving and will pass over us soon. Only hours more, perhaps?”
Phillippa said earnestly, “We need to know. It’s not just power we have to think about. There’s sewage, the water supply…”
“The Thames barrier,” Toby said. “When is high tide?”
“I don’t know,” Phillippa said, making a note. “Professor McGorran, can you try to nail down a timescale?”
“Yes, I’ll try.” She closed down the link.
“Of course,” Toby said to Siobhan, “the sensible thing to do would be to build our systems more robustly in the first place.”
“Ah, but when have we humans ever been sensible?”
Siobhan continued to work. But as time wore on the comms links only worsened.
And she was distracted by more images.
Here was an immense explosion in the great trans-European pipeline that nowadays brought Britain most of its natural gas. Like cables, pipelines were also conductors thousands of kilometers long, and the currents induced in them could increase corrosion to the point of failure. Pipelines were grounded at frequent intervals to avert this problem. But this pipeline, a very modern structure, had been made of ethylene for economy’s sake, and was a good deal easier to ignite. Numbly Siobhan studied the statistics of this one incident: a wall of flame a kilometer wide, trees felled for hundreds of meters around, hundreds feared dead… She tried to imagine such horror multiplied a thousandfold around the world.
And it wasn’t just humans and their technological systems that were affected. Here was a random bit of news of flocks of birds apparently losing their way, and a haunting image of whales beached on a North American shore.
Toby Pitt brought her a phone, a clunky set trailing a cord. “I’m sorry it took so long,” he said.
The phone must have been at least thirty years old, but, connected to the Society’s reliable fiber-optic backup lines, it worked, more or less. It took her a few tries to get through to Guy’s, and then to persuade a receptionist to find her mother.
Maria sounded scared, but in control. “I’m fine,” she insisted. “The power outages have just been blinks; the emergency system is working well. But things are very strange here.”
Siobhan nodded. “The hospitals must be overwhelmed. Heat victims—the accidents in traffic—”
“Not just that,” Maria said. “People are coming in because their pacemakers are playing up, or their servo-muscles, or bowel control implants. And there’s a whole flood of heart attack victims, it seems to me. Even people with no implants at all.”
Of course, Siobhan mused. The human body itself is a complex system controlled by bioelectricity, itself subject to electrical and magnetic fields. We are all tied to the sun, she thought, like the birds and the whales, tied by invisible lines of force nobody even suspected existed a couple of centuries ago. And we are so very vulnerable to the sun’s tantrums, even our very bodies.
Toby Pitt said, “Siobhan, I’m sorry to interrupt. You’ve another call.”
“Who is it?”
“The Prime Minister.”
“Good Lord.” She thought it over, and asked, “Which one—?”
The phone came alive in her hand. As electricity jolted into her body the muscles of her right arm turned rigid. Then the phone shot from her grasp and slid over the table, showering blue sparks.
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8: RECOVERY
Somebody was hammering on the door of the flat.
Bisesa had learned to mask her reactions in front of Myra. Fixing a smile on her face, ignoring the racing of her heart, she got up from the sofa slowly and folded away her magazine.
Myra turned her head suspiciously. She was lying on her belly watching a softwall synth-soap. There was a lot of knowingness in those eight-year-old eyes, Bisesa thought, too much. Myra knew that something strange had happened to the world a few days ago, and it was odd that her mother was here in the first place. But there was a sort of understanding between the two of them, a conspiracy. They would act normal, and maybe at some point things would turn out to be normal after all: that was their unspoken hope.
Bisesa could use a whispered command to Aristotle to turn a section of the door transparent. But as a British Army officer trained in combat technology, she had never quite trusted electronic senses, and she peered through the old-fashioned spy hole to double-check.
It was only Linda. Bisesa opened the door.
Linda was a short, stocky, competent-looking girl. Aged twenty-two, she was Bisesa’s cousin, a student at Imperial College studying biospheric ethics. For the last two years she had served as Myra’s nanny during Bisesa’s long postings abroad. Right now she held two bulging paper bags of groceries, with two more stacked by her feet, and she was sweating profusely. “Sorry for kicking the door down,” she said. “I thought these damn bags would give way.”
“Well, you made it.” Bisesa let Linda in and carefully double-locked the door.
They hauled the groceries to the flat’s small kitchen. Most of what Linda had bought were staples—milk, bread, quorn products, some limp-looking vegetables, and mottled apples. Linda apologized for the meagerness of her haul, but it could have been worse; Bisesa, who followed the news assiduously, knew that London had come close to a strict rationing system.
For Bisesa, unpacking groceries was oddly nostalgic, something she used to do every Friday evening with her mother, who would do her “big shop” at the end of the family farm’s long week. These days family habits had changed; most groceries were remote-ordered and delivered. But days after June 9 the transport and distribution services were still clogged up, and everybody had had to return to the stores in person to go through the rituals of carts and checkouts.
This was a new experience to Linda, and she was complaining briskly. “You wouldn’t believe the queues. They actually have bouncers on the meat counters. The checkout registers are operating now, so that’s a blessing; no more hand-calculated bills. But a lot of people still won’t swipe through.” A sight you often saw since June 9 was the telltale forearm scar of somebody who’d had to have her implanted ident chip replaced, the original having been wiped and fried by the solar frenzy of that day.
“Still no bottled water,” Bisesa said.
“Not yet, no,” Linda said. She reflexively turned on the taps at the kitchen sink, to no effect. The solar storm had induced corrosive currents in London’s hundreds of kilometers of aging pipe work. So even when they got the pumps working, no water could be delivered to many parts of the city until the engineers and their smart little mole-shaped robots had fixed up the network once more. Linda sighed. “Looks like it’ll be the standpipe again.”
Right now a corner of the softwall was showing an aerial view of London, overlaid by an outline map of the continuing power-outs, with a few sparks that marked riots, lootings, and other instances of disorder. Blue asterisks showed the positions of standpipes, most of them along the banks of the Thames. Bisesa found this evidence of the resilience of the old city oddly moving. Long before the Romans came to found London in the first place, Celts had fished the Thames in their wicker boats, and now in this twenty-first-century crisis Londoners were drawn back to their river once again.
Linda looked at her callused palms. “You know, Bis, I can manage the shopping. But I could sure do with some help with the water.”
“No,” Bisesa said immediately. Then, more considered, she shook her head. “I’m sorry.” Reflexively she glanced across at Myra, who was engrossed once more in the endlessly elaborating luridness of her softwall soap. “I’m not ready to go out yet.”
Linda, still packing food away, said in a deliberately casual tone, “I’ve been asking Aristotle for advice.”
“About what?”
“Agoraphobia. It’s more common than you’d think. I mean, how would you know if somebody was a prisoner in her home? You’d never meet her! But there are treatments. Support groups—”
“Lin, I appreciate your concern. But I’m not agoraphobic. And I’m not crazy.”
“Then what—”
Bisesa said lamely, “I just need more time.”
“I’m here if you need me.”
“I know…”
Bisesa returned to her vigil with Myra, and the softwall.
Maybe she wasn’t crazy. But she couldn’t explain to Linda any of her strange circumstances.
She couldn’t explain how she had been on patrol with her Army unit on its peacekeeping duties in Afghanistan, how she had suddenly found herself hurled beyond the walls of space and time, how she had learned to construct a new life for herself on a strange patchwork other-Earth they had called Mir—and how she had somehow been brought home, through a kaleidoscope of even stranger visions.
And she couldn’t explain to her cousin the strangest detail of all: how she had been serving in Afghanistan on June 8, 2037, but had found herself here in London the very next day, June 9, the day of the storm—but in her memories, more than five years had passed between those two events.
At least she was restored to Myra, the daughter she thought she had lost. But this was a Myra who had grown older only by a day, while years had passed for Bisesa. And Myra, who studied her mother with the searching gaze of a neglected child, could surely see the sudden strands of gray hair, the deeper wrinkles around Bisesa’s eyes. There was a distance between them that might never heal.
So arbitrary had been the way she had been ripped out of her life before that she couldn’t get over the fear that it might, somehow, happen all over again. And that was why she couldn’t leave the flat. It wasn’t a fear of the open; it was a fear of losing Myra.
After a few minutes she whispered a command to Aristotle. He resumed the compulsive search of the world’s news outlets and databases she had ordered.
June 9 had been a worldwide catastrophe, by orders of magnitude the worst solar storm ever experienced, and days later it absorbed even Aristotle’s mighty energies to keep up with the flood of words and images. But try as he might, Aristotle couldn’t find a single mention of the silver sphere Bisesa had spotted hovering over London on that difficult morning, the thing her companions on Mir would have called an Eye. Even on a day like June 9, a thing like that hovering over London should have been a remarkable sight, the ultimate UFO, the subject of a thousand news items. But nobody else had reported it.
It terrified Bisesa to the root of her soul that only she had seen the Eye. Because that must mean they, the Firstborn, the powers behind the Eye and everything else that was happening to her and the world, wanted something of her.


 
9: LUNAR DESCENT
By the third day of the journey the Moon was huge in the black sky.
Siobhan had to bend her neck to peer through the Komarov’s poky little windows of tough, micrometeorite-starred glass. But when she found the Moon’s bony crescent she felt a shiver of wonder. How strange this was, she thought. Amid the mundanity of the flight—the usual horrors of airline food, the space sickness, the dismal engineering of zero-gravity toilets—the Moon itself had come swimming out of the dark to greet her, forcing its way into her consciousness with a cold, massive grace.
And yet the most marvelous thing of all was that even here, in the passenger cabin of Earth–Moon shuttle Komarov, her mobile phone worked.
“Perdita, please ask Professor Graf to cover my supervisions with Bill Carel.” Bill was one of her graduate students, working on spectral analyses of structures in dark energy. Troublesome but able, Bill was worth the effort; she would have to trust old Joe Graf to figure that out for himself. “Oh, and please ask Joe if he will handle the proofs of my latest paper in the Astrophysical Journal. He’ll know how. What else? My car was still acting up, last time I tried it.” The great shock of June 9 had been traumatic for humankind’s semi-sentient machines as well as for people; even months later many were still struggling to recover. “It probably needs a bit more time with the therapist… What else?”
“You have a dentist appointment,” her daughter said.
“So I do. Damn. Well, please cancel it.” She probed with her tongue at the tooth that was giving her trouble, and wondered what the standard of dentistry was like on the Moon.
Her students, her car, her teeth. These fragments of her life from Milton Keynes, where she held a seat at the Open University, seemed incongruous, even absurd, out here between planets. And yet once this immense flap was over things would go on; she must focus some of her energy on holding things together, so there was a life for her to go back to.
But of course routine business was not what Perdita was interested in.
The image of her daughter’s face in her phone’s tiny screen was fuzzed by static, but good enough. Siobhan wasn’t about to complain at such slight imperfections in a telecommunications system that now linked every human being to every other on two worlds—and, the systems providers boasted, would soon be reaching out to Mars as well. But the delay was eerie, a reminder that she had traveled so far from home that even light took a perceptible time to connect her to her daughter.
It wasn’t long before the issue of Siobhan’s safety came up once more.
“You really mustn’t worry,” Siobhan told her daughter. “I’m surrounded by extremely competent people who know exactly what to do to keep me alive and well. Why, I’ll probably be safer on the Moon than in London.”
“I doubt that very much,” Perdita said, her voice mildly scolding. “You’re not John Glenn, Mother.”
“No, but I don’t need to be.” Siobhan suppressed a stab of fond irritation. And I’m only forty-five! But, she reflected guiltily, when she was twenty or so, wasn’t this just the way she had treated her own mother?
“And then there are solar flares,” Perdita said. “I’ve been reading up.”
“So has most of the human race since June, I would think,” Siobhan said dryly.
“Astronauts are outside the Earth’s air and magnetic field. So they aren’t shielded as they would be on the ground.”
Siobhan waved her phone around to show Perdita the cabin. Big enough to hold eight but empty save for herself, it had hefty walls whose thickness was revealed by the depth of the window sockets. “See?” She thumped the wall. “Five centimeters of aluminum and water.”
“That won’t help if a big one hits,” Perdita pointed out. “In 1972 a massive flare erupted only months after Apollo 16 returned from the Moon. If the astronauts had been caught on the lunar surface—”
“But they weren’t,” Siobhan said. “And there was no such thing as solar weather forecasting back then. If there was any risk, they wouldn’t let me fly.”
Perdita grunted. “But the sun is restless now, Mum. It’s only four months since June 9, and still nobody knows what caused it. Who’s to say if the forecasters have any idea what’s going on anymore?”
“Well,” Siobhan said a bit testily, “that’s what I’m going to the Moon to find out. And I really had better get on with some work, dear…” With expressions of love, and after sending regards to her own mother, Siobhan closed down the call. It was a mild relief to break the connection.
Of course, she suspected that Perdita’s real problem with her mission wasn’t safety at all. It was jealousy. Perdita couldn’t stand it that her mother was here, not her. With a sense of guilty triumph, Siobhan peered out of the window at the looming Moon.
Siobhan was a child of the 1990s. The first human landings on the Moon had been finished two decades before she was born. She had always looked on the relics of the Apollo missions, the grainy footage of fresh-faced astronauts with their flags and stiff pressure suits and impossibly primitive technology, as a symptom of the madness of the vanished Cold War years, up there with the UFO craze and missile silos under Kansas cornfields.
When at the opening of the century a return to the Moon had been floated on both sides of the Atlantic, Siobhan had again been distinctly unimpressed. Even as a science student it had seemed to her a jobs-for-the-boys project dominated by aviators and engineers, a bid for power and wealth by the military-industrial complex, with science goals a fig-leaf justification at best, just as manned space travel always had been.
But the rediscovery of space exploration had captured the imagination of a new generation—including her own, she admitted—and had progressed faster than anybody had dreamed.
A new fleet of Apollo-like space vehicles was flying by 2012. Though venerable Soyuz craft still toiled to and from the International Space Station, the brave, flawed space shuttles were retired. Meanwhile a flotilla of exploratory rovers and sample-return missions had been dispatched to the Moon and to Mars, as well as more ambitious unmanned missions farther afield, such as an extraordinary swords-into-plowshares venture, yet to be fulfilled, to use an antiquated weapons system called the Extirpator to map the whole solar system. Siobhan knew the science return from these missions had been good, though the solar system wasn’t her field of study—but it was galling that most people didn’t even know of the existence of the great cosmological telescopes, like the Quintessence Anisotropy Probe, whose results were fueling her own career.
While all this had gone on the American and Eurasian manned space programs had gradually merged—and in 2015, under many flags, human footsteps had been planted on the Moon once more. By 2037 humans had maintained an unbroken tenancy of the Moon for nearly twenty years, with around two hundred colonists in Clavius Base and elsewhere.
And just four years ago the first explorers aboard the spacecraft Aurora 1 had reached Mars itself. The hardest cynic couldn’t help but cheer the fulfillment of that ancient dream.
Her mission was grave: at the politely worded command of the Prime Minister of Eurasia, she was tasked with finding out what was going wrong with the sun, and if Earth faced any prospect of a repeat of June 9. But the upshot was that she, Siobhan McGorran, child of Belfast, in a four-legged bug of a craft that looked like a beefed-up version of those old Apollo lunar modules, had been projected into the lunar sphere. How marvelous, she exulted. No wonder Perdita was green with envy.
A door opened at the head of the cabin. The shuttle’s Captain came swimming through and slid into an empty seat. With a soft word to Aristotle, Siobhan closed down the softscreens arrayed around her.
Mario Ponzo was an Italian. Aged about fifty, he was surprisingly tubby for a space pilot, judging by the healthy mass that strained at the stomach panels of his jumpsuit. He said, “I’m sorry we haven’t had time for more of a chat, Professor.” His accent was tinged with American, a relic of Houston, where this native Roman had trained at the NASA space center. “I hope Simon has looked after you well?”
“Perfectly, thank you.” She hesitated. “The food is rather tasteless, isn’t it?”
Mario shrugged. “An artifact of weightlessness, I’m afraid. Something to do with the body’s fluid balances. A tragedy for all Italian astronauts!”
“But I slept better here than anytime I remember since I was a child.”
“I’m glad. Actually it’s the first time we have made the run with just a single passenger—”
“I guessed that.”
“But in a way it’s oddly appropriate, for Vladimir Komarov’s last flight was also solo.”
“Komarov?—oh. For whom the shuttle is named.”
“That’s right. Komarov is a hero, and for the Russians, who have many heroes, that’s saying something. He flew the first mission of their Soyuz spacecraft. When its systems failed during reentry, he died. What makes him heroic, though, is that he got aboard that bird almost certainly knowing how bad the faults of his untested ship were likely to be.”
“So the shuttle is named for a dead cosmonaut. Isn’t that bad luck?”
He smiled. “Away from Earth, we seem to be evolving different superstitions, Professor.” He glanced at her blank screens. “You know, we’re not used to secrecy up here. It’s not encouraged. We all have to work together to keep alive. Secrecy is corrosive, Professor, bad for morale. And I’ve never known anything like the blanket of silence that has descended around you and your mission.”
“I sympathize,” she said carefully.
He rubbed a chin coated with three days of stubble; he had told her that idiosyncratically he would not shave in space, to save the inconvenience of clippings drifting around the cabin. “Not only that,” he said, “the comms links between the Moon and Earth are notoriously narrow. A bottleneck. If I wanted to prevent sensitive information leaking out onto the global nets, the Moon would be a good place to put it.”
Of course he was right; the ease of securing discussions on the Moon was a prime reason for her journey, rather than bringing lunar-based experts to Earth. She said, “But you know that I’m an envoy of the Eurasian Prime Minister herself. I’m sure you understand that the security restrictions to which I’m subjected come from much higher levels than me.” So don’t probe, she added silently. She turned back to her blank softscreens. “And if you don’t mind—”
“More studying? I think it may be a little late for that.” He glanced out the window.
Her view of the looming crescent Moon was gone, replaced by a mottling of deep black and glowing pale brown that slid past the window.
Mario said softly, “You are looking at Clavius Crater, Professor.”
She stared. Clavius, south of Tycho, was a basin so huge that its floor was convex, pushed out by the curvature of the Moon itself. As the shuttle descended she began to resolve smaller craters on that tremendous floor: craters of all sizes, craters overlapping craters down to the limits of her visibility. It was a strange, ripped-up landscape, like a Great War battlefield perhaps. But there, just emerging from the shadow of the wall, she saw a fine line, a shining thread of gold laid over the Moon’s gray floor. That must be the Sling, the new electromagnetic launch system, still incomplete but already a mighty rail more than a kilometer long. Even from here she could see that human hands had touched the face of the Moon.
Mario was watching her reaction. “It sneaks up on you, doesn’t it?” And he left the cabin to prepare the descent protocols.


 
10: CONTACT LIGHT
Clavius Base was built around three big inflated domes. Connected by transparent walkways and subsurface tunnels, the domes were covered over by Moon dust for protection from the sun, cosmic rays, and other horrors. As a result, seen from above, the domes seemed part of the lunar landscape, as if they had bubbled up out of the gray-brown regolith.
Shuttle Komarov landed without ceremony half a kilometer from the main domes. The dust it kicked up fell back with disconcerting speed onto the airless Moon. There were no pads here, just many shallow blast craters, the scars of multiple landings and takeoffs.
A transparent walkway snaked up to the shuttle’s lock. Escorted by Captain Mario, with her smart suitcase rolling behind her, Siobhan took her first footsteps in the Moon’s dreamy gravity.
Her first glimpse of the Moon, slightly distorted by the walkway’s clear, curving walls, was of a gently rolling surface. Every edge was softened by the ubiquitous dust, the result of eons of meteoritic churning. It looked almost like a snowfield, she thought. The shadows were not the deep black she had imagined, but softened by the reflected glow of the ground. She shouldn’t have been surprised: dark as it was, the light reflected from this lifeless soil was, after all, the Moonlight that had shone over Earth since the great impact that had shaped the twin worlds in the first place. So Siobhan was walking in Moonlight herself. But this bit of the Moon was littered by surface vehicles, fuel tanks, escape bunkers, and equipment dumps; it was a human landscape.
The walkway terminated at a small blocky structure. Siobhan and Mario rode the elevator down to an underground tunnel. Here an open cart mounted on a monorail awaited them. The cart was big enough for ten, she realized, the shuttle’s full complement of eight passengers plus two crew, and their baggage.
The cart slid into silent motion.
“An induction drive,” Mario said. “Same principle as the Sling. Endless sunlight and low gravity: the physics behind this little electrical cart might have been invented for the conditions of the Moon.”
The tunnel was narrow, lit by fluorescent tubes, and the fused-rock walls were so close to the cart she could have reached out and touched them—and in perfect safety, for the cart’s speed was little more than walking pace. She was learning that away from Earth, caution ruled: everything was done slowly and deliberately.
At the end of the tunnel was an airlock, and what Mario called a “dustlock,” a small room equipped with brushes, vacuum hoses, and other devices to clean spacesuits and people of electrostatically clinging Moon dust. As Mario and Siobhan hadn’t been exposed to the surface, they were able to cycle through this quickly.
The airlock’s inner door was marked with a large plaque:
WELCOME TO CLAVIUS BASE
 U.S. ASTRONAUTICAL ENGINEERING CORPS
She read on down a list of contributing organizations, from NASA and the U.S. Air and Space Force to Boeing and various other private contractors. There was also a rather grudging acknowledgment, she thought, of the Eurasian, Japanese, Pan-Arabian, Pan-African, and other space organizations that had put up more than half the money for this American-led project.
She touched a little roundel that was the logo of the British National Space Agency. In recent years the British had discovered a genius for robotics and miniaturization, and the machine-dominated period of renewed lunar and Martian exploration earlier in the century had been the glory days of the BNSA and its engineers. But that period had been brief, and was already over.
Mario caught her eye and grinned. “That’s the Americans for you. Never give anybody else credit.”
“But they were here first,” she pointed out.
“Oh, yes, there is that.”
The inner door slid open to reveal a short, stocky man waiting for her. “Professor McGorran? Welcome to the Moon.” She recognized him immediately. This was Colonel Burton Tooke, USASF, commander of Clavius Base. Aged about fifty, with a severe military crew cut, he was a good head shorter than she was, and he flashed a disarming gap-toothed grin. “Call me Bud,” he said.
Siobhan said goodbye to Mario, who was returning to his shuttle, “where the beds are softer than anything in Clavius,” he claimed.
Bud Tooke led Siobhan up a flight of stairs, easily negotiated in one-sixth gravity, to the interior of a dome. They walked along a narrow roofless corridor. She could see the dome’s smooth plastic some meters above her head, but the space beneath was cluttered with walkways and partitions. Everything was quiet, the lights subdued; nobody was moving, save Bud and Siobhan.
She said softly, “It seems rather appropriate to arrive somewhere as mysterious as the Moon in silence and twilight.”
He nodded. “Sure. You’ll soon be over the Moon-lag, I hope. It’s actually two A.M. here. The middle of our night.”
“Moon time?”
“Houston time.”
She learned this was a tradition dating back to the days of the earliest astronauts, who had timed their epic journeys by the clocks of their homes in Texas; it was a pleasing tribute to those pioneers.
They reached a row of closed doors. Above, a small neon sign glowed pink: it read CONTACT LIGHT. Bud opened a door at random to reveal a small room, and Siobhan looked inside. There was a bed that could be folded out to become double, a table, chair, and basic comms equipment, and even a small unit containing a shower and lavatory.
“Not quite a hotel. And there’s no room service to speak of.” Bud said this cautiously. Perhaps some VIP visitors threw tantrums at this point, demanding the five-star luxury they were used to.
Siobhan said firmly, “I’ll be fine. Umm—contact light?”
“The first words spoken on the Moon, by Buzz Aldrin, at the moment when Apollo 11’s lunar module first touched the surface. Seems appropriate for our visitor quarters.” He shoved her luggage into the room, where her smart suitcase, sensing it had completed its own journey, opened itself up. Bud said, “Siobhan, I’ve set up the briefing you asked for at ten A.M. local. The participants have all been brought here—notably Mangles and Martynov from the South Pole.”
“Thank you.”
“Until then your time is your own. Take a break if you like. But it’s about time I took an inspection tour of this dump. I’d welcome your company.” He grinned. “I’m a military man; I’m used to sleepless nights. Anyhow, I need an excuse to have a good look at everything while nobody’s about to distract me.”
“I should really work.” She glanced guiltily at her self-unpacking luggage, her crushable clothes, and rolled-up softscreens. But her head was already too full of facts about the sun and its storms.
She studied Bud Tooke. His square shoulders filling his practical, unmarked coverall, he stood with his hands behind his back, his face friendly but expressionless. He looked like a classic career soldier, she thought, exactly as she’d preconceived the commander of a Moon base to be. But if she was to get through this assignment, she was going to have to rely on his support.
She decided to take him into her confidence. “I don’t know anything about the people here. How they live, the way they think. A tour might help me find my feet.”
He nodded, apparently approving. “A little recon before the battle never hurts.”
“Well, I wouldn’t have put it quite like that…” She begged fifteen minutes to unpack and freshen up.
They walked briskly around the perimeter of the dome.
The air was laden with an odd smell, like gunpowder, or burning leaves. That was Moon dust, Bud said, making the most of its first chance in a billion years to burn in oxygen. The architecture was simple and functional, in places decorated by amateur artwork, much of it dominated by contrasts between lunar gray and the pink or green of Earth life.
Clavius’s three domes were called Artemis, Selene, and Hecate.
“Greek names?”
“To the Greeks the Moon was a trinity: Artemis for the waxing Moon, Selene for full, and Hecate for waning. This dome, which contains most of our living areas, is Hecate. Since it spends half its time in twilight that seemed an appropriate choice.”
As well as accommodation for two hundred people, Hecate contained life support and recycling systems, a small hospital, training and exercise rooms, and even a theater, an open arena sculpted from what Bud assured her was a natural lunar crater. “Just amateur dramatics. But very popular, as you can imagine. Ballet goes down well.”
She stared at his shaven head. “Ballet?”
“I know, I know. Not what you’d expect from the Air Force. But you really need to see an entrechat performed in lunar gravity.” He eyed her. “Siobhan, you might think we’re just living in a hole in the ground. But this is a different world, down to the very pull of it on your bones. People are changed by it. Especially the kids. You’ll see, if you have time.”
“I hope I will.”
They passed through a low, opaque-walled tunnel to the dome called Selene. This dome was much more open than Hecate, and most of its roof was transparent, so that sunlight streamed in. And here, in long beds, green things grew: Siobhan recognized cress, cabbages, carrots, peas, even potatoes. But these plants were growing in liquid. The beds were interconnected by tubing, and there was a steady hum of fans and pumps, a hiss of humidifiers. It was like a huge, low greenhouse, Siobhan thought, the illusion spoiled only by the blackness of the sky above, and the sheen of liquid where soil should have been. But many of the beds were empty, cleaned out.
“So you’re hydroponic farmers,” she said.
“Yeah. And we’re all vegetarians up here. It will be a long time before you’ll find a pig or cow or chicken on the Moon. Umm, I wouldn’t dip my finger into the beds.”
“You wouldn’t?”
He pointed to tomato plants. “Those are growing out of nearly pure urine. And those pea plants are floating in concentrated excrement. Pretty much all we do is scent it. Of course most of these crops are GMOs.” Genetically modified organisms. “The Russians have done a lot of work in this area, developing plants that can close the recycling loops as economically as possible. And the plants need to be adapted for the peculiar conditions here: the low gravity, pressure and temperature sensitivity, radiation levels.” As he spoke of agricultural matters his voice took on a stronger accent; she thought it sounded like Iowa, the voice of a farm boy a long way from home.
She gazed at the innocent-looking plants. “I imagine some people are squeamish.”
“You get over it,” Bud said. “If not, you ship out. And anyhow, it’s better than the early days when we grew nothing but algae. Even I had trouble chomping on a bright blue burger. Of course we’re vulnerable to solar events in here.”
On June 9, partly thanks to Eugene Mangle’s warnings, the lunar colonists had been able to dive into their storm shelters and ride out the worst of it. Spacecraft and other systems had taken a battering, but not a single human life had been lost away from planet Earth. These empty hydroponic beds, however, showed that the living things that had accompanied humans on their first hesitant steps away from Earth had not been so lucky.
They walked on.
The third dome, Artemis, was given over to industry.
Bud, with parental pride, showed her a bank of transformers. “Power from the sun,” he said. “Free, plentiful, and not a cloud in the sky.”
“I guess the downside is two weeks of darkness in every month.”
“Sure. Right now we depend on storage cells. But we’re looking to establish major power farms at the poles, where you get sunlight most of the month; then we’ll only need a fraction of our current storage capacity.”
He walked her around a plant of primitive, though lightweight-looking, chemical processing equipment. “Resources from the Moon,” he said. “We take oxygen from ilmenite, a mineral you find in mare basalts. Just scoop it up, crush it, and heat it. We’re learning to make glass from the same stuff. We can also extract aluminum from plagioclase, which is a kind of feldspar you find in the highlands.”
He outlined future plans. The plant she saw here was actually pilot gear, meant to establish industrial techniques in lunar conditions. The operational plants would be huge robot factories out in the hard vacuum of the surface. Aluminum was the big dream: the Sling, the big electromagnetic launching rail to be powered by sunlight, was being constructed almost entirely of lunar aluminum.
Bud dreamed of the day when lunar resources, suitably processed, would be slingshot to construction projects in Earth orbit, or even the home world itself. “I would hope to see the Moon start to punch its weight in trade, and become part of a unified and prosperous Earth–Moon economic system. And all the time, of course, we’re beginning to learn how to live off the land away from Earth, lessons we can apply to Mars, the asteroids—hell, anywhere else we choose to live.
“But we’ve a long way to go. Conditions are different here—the vacuum, the dust, the radiation, the low gravity that plays hell with convection processes and such. We’re having to reinvent centuries-old techniques from scratch.” But Bud sounded as if he relished the challenge. Siobhan saw Moon dirt crusted under his fingernails; this was a man who got stuck in.
He walked her back to Hecate, the accommodation dome.
Bud said, “Of the two-hundred-plus people on the Moon, about ten percent are support staff, including the likes of yours truly. The rest are technicians, technologists, biologists, with forty percent devoted to pure science, including your pals at the South Pole. Oh, and about a dozen kids, by the way. We’re multidisciplinary, multinational, multiethnic, multi-you-name-it.
“Of course the Moon has always been culturally complex, even before humans got here. Christopher Clavius was a contemporary of Galileo, but he was actually a Jesuit. He thought the Moon was a smooth sphere. Ironic that one of the Moon’s biggest craters was named for him! In my own tradition we are the guardians of the crescent Moon, as we say. Living on the Moon isn’t a problem for me—Mecca is easy to find—but Ramadan is timed to the phases of the Moon, and that’s a little more tricky…”
Siobhan did a double take. “Wait. Your tradition?”
He smiled, evidently used to the reaction. “Islam has reached Iowa, you know.”
In his thirties, as a serving soldier, Bud Tooke had been one of the first relief workers into what was left of the Dome of the Rock, after an extreme religious group called the One-Godders had lobbed a nuclear grenade into that site of unique significance. “That experience exposed me to Islam—and my body to a hard rain. Everything changed for me after that.”
After the Dome, he told her, Bud had joined a movement called the Oikumens, a grassroots network of people who were trying, mostly under the radar, to find a way to bring the world’s great faiths to some kind of coexistence, mainly by appealing to their deep common roots. In that way, perhaps, the positive qualities of the faiths—their moral teachings, their various contemplations of humankind’s place in the universe—might be promoted. If humans could not be rid of religion, it was argued, then let them at least not be harmed by it.
“So,” Siobhan said, marveling, “you’re a career soldier, living on the Moon, who spends his spare time studying theology.”
He laughed, a clipped sound like a rifle being cocked. “I guess I’m an authentic product of the twenty-first century, aren’t I?” He glanced at her, suddenly almost shy. “But I’ve seen a lot. You know, it seems to me that over my lifetime we’ve been slowly groping our way out of the fog. We’re killing each other off a bit less enthusiastically than a hundred years ago. Even though Earth itself has gone to hell in a handbasket while we weren’t looking, we’re starting to fix those problems, too. But now this, the business with the sun. Won’t it be ironic that just as we’re growing up, the star that birthed us decides to cream us?”
Ironic, yes, she thought uneasily. And an odd coincidence that just as we move off the Earth, just as we’re capable of all this, of living on the Moon, the sun reaches out to burn us… Scientists were suspicious of coincidences; they usually meant you were missing some underlying cause.
Or you’re just getting paranoid, Siobhan, she told herself.
Bud said, “I’ll fix you breakfast after I show you one more sight—our museum. We’ve even got Apollo Moon rocks in there! Did you know that three of the core drillings made by the Apollo 17 astronauts were never opened? People are already making quite an impact on the Moon. And so we went to the trouble of ferrying unopened Apollo rocks back to the Moon, so that the double domes can use those old samples as reference points, bits of a pristine Moon before we got our hands on it…”
Siobhan found herself warming to this blunt character. It was probably inevitable that you would find a strong military flavor to a base like this: the military, with their submarines and missile silos, had more experience of survival in cramped, unnatural, confined conditions than anybody else. And it had to be American-led. The Europeans, Japanese, and the rest had put up much of the money for this place, but when it came to opening up virgin continents like the Moon, the Americans provided the muscle and the strength of character. But in Colonel Bud Tooke she saw something of the best in the American character: tough, obviously competent, experienced, determined, and yet with a vision that far transcended his own lifetime. She was going to be able to do business with him, she thought—and, a corner of her hoped, maybe they could build something more.
As they walked on, the artificial lights of the dome began to glow brighter, heralding the start of another human day on the Moon.


 
11: TIME’S EYE
As the months passed, and London slowly recovered from June 9, Bisesa sensed the city’s mood souring.
In the few hours of the storm itself there had been genuine deprivation and fear—and casualties, including more than a thousand deaths in the inner city. And yet it was a time of heroism. There was still no official estimate of how many lives had been saved from fires, or stranding in Underground tunnels, or road pileups, or the lethal mundanity of being trapped in stuck elevators.
In the days that immediately followed, too, Londoners had pulled together. Shops had opened up, displaying the hand-drawn BUSINESS AS USUAL signs that usually defied terrorist outrages. There had been cheers when the first 1950s-vintage “Green Goddess” fire engines had gone clanging through the streets of the city, museum-piece equipment that was “too stupid to fail,” proclaimed the Mayor. It was a time of resilience, of the “spirit of the Blitz,” people said, harking back to a time of even greater challenge now almost a century past.
But that mood was quickly dispelled.
The world had continued to turn, and June 9 had begun to fade in the memory. People tried to get back to work, schools were reopening, and the great electronic-commerce channels began to function at something like their old capacity again. But London’s recovery remained patchy: there was still no water supply in Hammersmith, no power in Battersea, no functioning traffic management system in Westminster. Soon patience was running out, and people were looking for somebody to blame.
By October both Bisesa and her daughter had got a little stir-crazy. They had ventured out of the flat a few times, to the river and the parks, walking through a fractious city. But their freedom of movement was limited. The credit chip implanted in Bisesa’s arm was more than five years old, and its internal data were long since scrambled: in a time of global electronic tagging she was a nonperson. Without a functioning chip she couldn’t shop for herself, couldn’t take the Underground, couldn’t even buy her kid an ice cream.
She knew she couldn’t go on like this forever. At least with her fritzed chip she was invisible, from the Army and everybody else. But it was only the fact that she had long ago given her cousin Linda access to her savings that kept her from starving.
She still didn’t feel able to move on, however. It wasn’t just her need to be with Myra. She was still failing to get her head around her extraordinary experiences.
She tried to figure it all out by writing down her story. She dictated to Aristotle, but her murmuring disturbed Myra. So in the end she wrote it all out longhand, and let Aristotle scan it into electronic memory. She tried to get it right; she went back through successive drafts, emptying her memory of as much as she could remember, the spectacular and the trivial alike.
But as she stared at the words on the softscreen before her, in the mundanity of her flat with Myra’s cartoons and synth-soaps babbling in the background, she believed it less and less herself.
On June 8, 2037, Lieutenant Bisesa Dutt had been on peacekeeping patrol in a corner of Afghanistan. With her was another British officer, Abdikadir Omar, and an American, Casey Othic. In that troubled part of the world they were all wearing the blue helmets of the UN. It had been a routine patrol, just another day.
Then some kid had tried to shoot their chopper down—and the sun had lurched across the sky—and when they had emerged from the crashed machine, they had found themselves somewhere different entirely. Not another place, but another time.
They had fallen to earth in the year 1885: a time when the area was called the North–West Frontier by the imperial British who controlled it. They had been taken to a fort called Jamrud, where Bisesa had met a young Bostonian journalist called Josh White. Born in 1862, long dust in Bisesa’s world, Josh was aged only twenty-three here. And here too, astonishingly, was Rudyard Kipling, the bard of the British tommies, miraculously restored from the dead. But these romantic Victorians were themselves castaways in time.
Bisesa had tried to piece together the story. They had all been projected into another world, a world of scraps and patches torn from the fabric of time. They called this new world Mir, a Russian word for both “world” and “peace.” In places you could see the stitching, as ground levels suddenly changed by a meter or more, or where a slab of ancient greenery had been dumped into the middle of a desert.
Nobody knew how this had happened, and still less why—and soon, as the patchwork world knitted together and a turbulent new history swept over them all, they had all been caught up in a battle for personal survival, and such questions had become irrelevant.
But the questions remained. The new world had been peppered by “Eyes”—silvery spheres with elusive geometries, silent and watchful and utterly immobile, scattered over the landscape like so many closed-circuit television cameras. What could these Eyes be but artificial? Did they represent the aloof agency that had taken the world apart, then so roughly reassembled it?
And then there was the question of the span of time. Mir seemed to be constructed as a kind of sampling of humankind and its development, all the way from chimp-like australopithecines from two million years deep, up through variants of prehuman hominids, and all the ages of human history. But this great collating ended, as far as anybody could tell, on June 8, 2037, in the time slice that had carried Bisesa and her colleagues there. Why was there nothing from the farther future? Bisesa had wondered if that was because that date marked some kind of ending to human history—because there was no future to sample.
And then she, and she alone, had been brought home by the Eyes, or perhaps by the remote minds behind them—and found herself on the very next day, June 9, watching a lethal sun rise over London.
Bisesa was convinced that the construction of Mir hadn’t been some stupendous natural accident, but deliberate, the act of some terrible intelligence for its own purposes. But why had Earth’s history been taken apart? Why were the Eyes there to watch and listen? Was it all, as she feared, connected to the misbehavior of the sun?
And why had she been brought back home? To be returned to Myra had been what she had wanted, of course. On Mir, in the depths of her loneliness and despair she had even begged an Eye to save her. But she was sure her desires were irrelevant. The correct question was: what purpose did her return serve them?
Bisesa, stuck in her flat, toiled over her account, sifted through the news, obsessed over her memories and her fragmentary understanding, and tried to decide what to do.


 
12: BRIEFING
At Clavius Base, after a couple of hours’ sleep, Siobhan still felt mildly jet-lagged, or Moon-lagged, she thought, by a time difference from London equivalent to an Atlantic crossing.
To freshen up, she showered. She was entranced by the shimmering globules that came crowding out of her shower nozzle. She tried to be a good visitor to the Moon; she kept her shower curtain Velcroed up until the suction system had recovered every last precious molecule of the ancient water.
Liaising en route from the Komarov, she had asked Bud to set up a full briefing. As far as she could tell the Moon’s top solar scientists would all be in attendance, from helio-seismologists to students of electromagnetic emissions from radio wavelengths to X-rays—and, of course, the neutrino-astronomy prodigy who had tried to blow the whistle before June 9. Until they got to Clavius, none of the scientists was to be told what her mission was. Security remained tight.
There were few conference rooms on the Moon: evidently this wasn’t Carlton Terrace. Bud had tried to persuade her to use Clavius’s amphitheater for the session, but the very public space of the amphitheater wouldn’t do.
So he deployed some of his scarce resources to knock through the walls of a few living quarters. The result was a cramped but serviceable room, dominated by a “conference table” made of several smaller bits of furniture jammed together. Bud installed Faraday cages and jamming devices to exclude electronic eavesdropping, and active noise generators to put a stop to the more conventional sort of listening. Even Thales would not be free to come and go: while the door was locked, only a cut-down clone of the Moon’s electronic ghost would be allowed to operate within the room, and later a suite of smart systems, independent of Thales himself, would scrutinize and censor the flow of information out of the room.
Siobhan checked it over as best she could. “I’m no expert,” she said to Bud, “but this looks sufficient to me.”
He said fervently, “I hope so. I don’t mind telling you I took a few punches over this meeting—and not just about the security.” He scratched his shaven scalp. “Me, I’m just a military man. I’m used to an unpredictable life. These scientists hate to be dragged away from their work.”
“I can sympathize,” she said. “I’m a scientist too, remember. And right now all my own projects are probably running into the ground.”
Bud knew about her work. “But for now the life and death of the universe can wait.”
“Quite.” She smiled at him.
Ten o’clock arrived. With Bud at her side she braced herself and walked into the crowded room. Bud quietly closed the door behind her, and she heard a security lock click into place.
She stood at the head of the cobbled-together conference table. The twenty participants were already here with their softscreens spread out over the tabletop before them: twenty faces gazing back at her, with expressions varying from apathy to nervousness to blank hostility. The glow of the strip lights overhead was washed-out and harsh, and despite the noisy laboring of the air circulation systems this sealed box already smelled strongly of adrenaline and sweat. The people seemed alien too, their clothes, much recycled and patched, dark with use, and their gestures small and contained, conditioned by years in small spaces and a lethal environment. They made Siobhan feel gaudy, wispy, an outsider from sunny Earth out of place here in the cramped, dusty chambers of the Moon.
This is going to be a nightmare, she thought.
Most of the participants were geologists of one stripe or another, she knew; many of them had the big, practical, dust-stained hands of those used to working with rocks. Glancing around, she recognized two faces from the briefing material she had requested from Bud: Mikhail Martynov, the rather shy-looking Russian who was the lead scientist on solar weather here on the Moon—and Eugene Mangles, neutrino whiz kid.
Eugene had a distracted air, and he seemed to have trouble making eye contact. But he was startlingly good looking, better even than the images had suggested, with the perfect skin and open, symmetrical face of a synth-star singer. Siobhan felt her crusty heart skip a beat. And from the glances that Mikhail occasionally cast his way, it seemed that it wasn’t just women who were drawn to Eugene’s looks.
Bud, acting as chair, stood beside her. “Before we start, let me just say one thing,” he began. “Astronauts have a proud history in solar studies. It goes back to the Skylab guys who, in Earth orbit in 1973, operated an imaging spectrograph built for them by Harvard. Today we’re continuing that tradition. But we’re not just talking about science. Today we’re being asked for our help. As the commander of Clavius Base I consider it an honor to have Professor McGorran here—an honor that we on the Moon are seen as fit to be the focus of the response to this problem. Professor.” He nodded to Siobhan and sat down.
After that pep talk, not entirely appropriate, Siobhan glanced around the table. She caught just one friendly eye, a sympathetic half smile from Mikhail Martynov. Follow that.
“Good morning. I expect to do more listening than talking today, but I’d like to make some introductory remarks. My name is—”
“We know who you are.” The speaker was evidently one of the geologists, a stocky, big-armed woman with a square face. Her glare was about the most hostile in the room.
“Then you have me at a disadvantage, Doctor—”
“Professor. Professor Rose Delea.” She had a broad Australian accent. Siobhan had been briefed; Rose was an expert on the emplacement by sunlight of helium-3 in the lunar regolith. This helium isotope, a fuel for fusion reactors, was the Moon’s best economic prospect, and so Rose was a weighty figure here. “All I want to know is when you’re going to leave so I can get back to some real work. And I want to know the reason for all this secrecy. Since June 9 outgoing comms has been restricted, some areas of Thales’s databases and other information stores have been proscribed—”
“I know.”
“This is the Moon, Professor McGorran. If you hadn’t noticed, we’re all a long way from home and our families. Links to Earth are essential for our psychological well-being, not to mention our physical safety. And if you don’t want morale to fall farther—”
Siobhan held up her hand, a gesture of quiet command. To her relief, Rose fell silent. “I quite agree.” So she did. Secrecy didn’t come instinctively to her any more than to these Moon-folk, Siobhan suspected; openness was an essential component of the endless conversation that underpinned good science. She said, “The security blackout is difficult for all concerned, and would be unacceptable—in normal times. But these are not normal times. Please bear with me.
“I’m standing before you today as an emissary of both the British Prime Minister and the Prime Minister of the Eurasian Union. When I get home I’ll also be expected to brief other world leaders, including President Alvarez of the United States. And what they want to know is what to expect of the sun.”
She was met by mostly baffled stares. Her briefings by various world-weary politicians’ aides had warned her to expect a certain insularity up here on the Moon, where the Earth could seem a long way away, and not very important. So she had prepared a show-and-tell. “Thales, please…”
She gave them a five minute summary, in images, graphics, and words, of the devastating impact of June 9 on the Earth. This was watched in somber silence.
At the end she said, “And that’s the reason I’m here, Professor Delea. I need some answers—we all do. What’s wrong with the sun? Is June 9 going to hit us again? Can we expect something less—or worse? On the Moon—in this room, in fact—you have some of humankind’s top solar scientists. And the one person who made an accurate prediction of June 9 itself.”
Eugene didn’t react; his gaze unfocused, it was as if he was barely aware of the others around him.
Mikhail said dryly, “And of course the ease of controlling information from the Moon is purely coincidental.”
Siobhan frowned. “We have to take security seriously, sir. The governments really have no idea of what they’re facing yet. Until they do, information, unfortunately, must be managed. A panic could be vastly damaging in itself.”
Rose subsided, but she was glowering, and Siobhan hoped beyond hope that she hadn’t already made an enemy.
As brightly as she could she said, “Let’s start by making sure we’re all singing from the same hymn sheet. Doctor Martynov, I wonder if you’d be good enough to tell a mere cosmologist how the sun is supposed to work.”
“It will be a pleasure.” With a showman’s sense of theater Mikhail stood and made his way to the front of the room.
“All cosmologists know that the sun is fueled by fusion fire. What most cosmologists don’t know is that only the innermost heart of the sun is a fusion reactor. The rest of it is special effects…” Mikhail’s Russian accent was movie-actor thick, but quite compelling.
During her training, Siobhan had of course studied the sun. She had learned that the sun, like all stars, is simple in principle, but as the nearest star the sun had been scrutinized in minute detail. The detail, it turned out, was rather overwhelmingly complex and still little understood, even after centuries of study. But it was that detailed behavior that now seemed to be endangering humankind.
The sun is a ball of gas, mostly hydrogen, more than a million kilometers wide—that is, as wide as a hundred Earths strung side by side, and as massive as a million Earths. The source of its vast energy output is its core, a star within a star where, in complicated chains of reactions, swarming nuclei of hydrogen fuse to helium and other heavier elements.
The fusion energy must pass out through the body of the sun from the hot core to the cold sink of space, driven by temperature differences as surely as a head of pressure drives water through a pipe. But the core is swaddled by a thick belt of turgid gas called the “radiative zone,” opaque as a brick wall, through which the inner heat passes in the form of X-rays. In the next layer out, the “convective zone,” the densities have lessened to the point where the sun’s material can boil, like a pan heated from below. Here the core heat continues its journey to space by powering huge convective spouts, each many times taller than Earth, ascending at not much more than walking pace. Above the convective zone lies the visible surface of the sun, the photosphere, the source of sunlight and sunspots. And just as the meniscus of a boiling pan of water will organize itself into cells, so the sun bubbles with granules, constantly changing, tiling the photosphere like a Roman mosaic.
So immense and compressed are these layers that the sun is all but opaque to its own radiation; a given photon’s worth of energy takes millions of years to struggle from core to surface.
Once released from its cage of gases, the core energy, in the form of light, races away at lightspeed as if with relief, spreading with distance as it travels. At the distance of the Earth, eight light-minutes from the photosphere, sunlight still delivers about a kilowatt of power per square meter—and even at a distance of light-years the sunlight is bright enough for any eyes there to see it.
As well as the light it emits, the sun breathes a constant stream of hot plasma into the faces of its circling children. This “solar wind” is a complex, turbulent breeze. At certain frequencies of light can be seen dark patches on the sun’s surface—“coronal holes,” regions of magnetic anomaly, like flaws in the sun itself—from which pour higher-energy streams of solar wind. The turning sun sprays these streams around the solar system in spiral washes, like an immense lawn sprinkler.
Mikhail said, “We watch out for those sprinkler streams. Every time the planet runs into one we get problems, as the Earth and its magnetosphere are battered by high-energy particles.”
Still more problems are caused for the Earth by the sun’s occasional irregularities. Mikhail said, “You have coronal mass ejections—like the monster that hit us on June 9—large-scale outpourings of plasma flung at us from the sun’s surface. And then you have flares. These detonations on the sun’s surface, powered by magnetic flaws, are the largest explosions in the modern-day solar system, each amounting to the blast of billions of nuclear weapons. Flares bombard us with radiation from gammas to radio waves. Sometimes they are followed up by what we call ‘solar proton events’—cascades of charged particles.”
The restless sun follows an eleven-year “solar cycle,” at the peak of which sunspots swarm and flares erupt with much more vigor than at its minimum. Mikhail sketched the accepted mechanism behind the solar cycle. A “meridional flow” of plasma over the sun’s surface from equator to poles carries the relics of sunspots north and south. At the poles the cooling material sinks down into the body of the sun as far as the base of the convective zone, and then migrates back toward the equator. But the magnetic scars left by sunspots linger on through this cycle, ghosts that seed the next generation of active regions.
Mikhail described the complicated relationship of sun, Earth, and humanity.
Even in historical times the sun’s variability has affected the Earth’s climate. For more than seventy years, from around 1640 to 1710, very few sunspots were observed on the sun’s face—and the Earth was plunged into what the climatologists call the “Little Ice Age.” Europe suffered severe winters and cool summers; at the peak of it, in 1690, London children ice-skated on the Thames.
In the electronic age, a growing dependence on high technology made humans much more vulnerable to even mild solar tantrums. In April 1984 a flare knocked out communications on Air Force One; President Reagan, over the mid-Pacific, was left incommunicado for two hours. Before June 9 the most intense storm on record had occurred in September 1859; that one had melted telegraph wires.
“We actually came close to that again in 2003,” Mikhail said. “The sun suffered two eruptions in successive days, aimed right at the Earth. We were saved from more severe effects only by a chance alignment of magnetic fields.”
Rose Delea was getting restless. “All these phenomena are well known.”
Mikhail said, “Yes, we think we are getting a handle on measuring the effects of these different solar glitches—and predicting them, though that’s still more an art than a science…” He put up a slide of three “space weather scales” that the current Space Weather Service had inherited from the old American Space Environment Center, and had elaborated on since. “You can see we describe three types of problem for Earth: geomagnetic storms, solar radiation storms, and radio blackouts. Each type is calibrated with these scales, from one to five—one being minor, and five being severe.”
Siobhan nodded. “And June 9—”
“June 9 was principally an outcome of a coronal mass ejection, and would be measured by our G-scale, our geomagnetic-storm scale.”
“And its rating?”
“Off the scale. June 9 was unprecedented. But the irony is that the event was better predicted than any solar glitch in history, thanks to Doctor Mangles.” He glanced at Eugene.
But Eugene, as distracted as ever, didn’t react to the cue; he seemed barely aware that the rest of the group existed.
There was an awkward silence. Bud called for a break.
You had to fetch your own coffee, it turned out; there were no spare hands to fetch and carry. And there were no digestive biscuits, not one on the whole damn Moon.
A line quickly formed at the coffee spigot at the back of the room. But Mikhail, near the front of the queue, picked up two plastic beakers of coffee and tentatively approached Siobhan, who accepted a beaker gratefully. Mikhail’s face was lugubrious and crumpled, and his voice was warm and rich; Siobhan liked him instinctively.
He said, “I imagine you’re the first Astronomer Royal to visit the Moon?”
“You know, I don’t think any of us even left Earth before.”
“Flamsteed would be proud of you.”
“I like to think so.” She sipped her coffee, and couldn’t help but grimace.
He smiled. “I apologize for Clavius coffee. And for the reception you’ve received here. We Moon-folk are an odd lot. A small society.”
“I was expecting a certain insularity.”
“But it’s more than that,” Mikhail said. “We are very self-reliant—we have to be. But that breeds a certain indifference to outsiders, and sometimes resentment. This meeting is all about Eugene, of course. And Eugene is—”
“Special?”
He smiled. “Something like that. His personality is clearly difficult. And his social situation isn’t helped by his choice of discipline. For the last generation of solar physicists, neutrinos were, for a long time, something of an embarrassment.”
“Ah. The ‘neutrino anomaly.’” When it had first been studied closely, the flood of neutrinos detected coming from the core of the sun was significantly less than had been predicted by then-current models of particle physics. It had turned out that the physics was wrong—neutrinos, thought to be massless, actually were not—and when that was put right in the theoretical models, the “anomaly” went away.
“You know how it is in science,” Mikhail said gloomily. “Fashions come and they go. My area of work, this messy solar weather with its plasma storms and tangled-up magnetic fields, has never been fashionable. But after the business of the anomaly, solar neutrino studies were definitely not a sexy subject area. And then Eugene annoyed everybody by detecting yet another sort of neutrino anomaly—just when everybody thought it was sorted out for good.”
“Okay. But even though he’s prickly, I get the sense that he’s popular here.”
Mikhail pulled his lip. “I wouldn’t say popular. But it’s well known that it was Eugene’s work that gave us our only early warning of the June 9 event. Nobody believed a word until the event was actually in progress, of course—he came to me at the South Pole so I could raise the alarm—but even so Eugene’s warning saved a lot of lives. That’s made him something of a folk hero, you see, among us exiles from Earth. So when an outsider like yourself shows up, no matter how highly qualified—”
“I understand.” She eyed him and said carefully, “You just wouldn’t think that a brain like Eugene’s could reside behind such a face.”
Mikhail looked at Eugene with undisguised longing. “But I think his face, his body, is his curse. Everybody assumes he must be no more than an ‘airhead jock,’ as my American colleagues say. Nobody takes him seriously. Even I find his looks—”
“Distracting?” She smiled. “Welcome to the club, Mikhail.”
Mikhail said edgily, “But it is what goes on inside that beautiful head that is so disturbing.”
Bud reconvened the session.


 
13: NEUTRINOS
When Eugene Mangles spoke, every eye turned his way curiously. His accent was small-town American, Siobhan thought, and he sounded like a teen, younger than his midtwenties; his looks didn’t fit what he had to say.
And his presentation about the anomalies he had discovered at the heart of the sun, while no doubt technically accurate, was anything but lucid.
Siobhan actually knew a lot about neutrinos. There are three known ways to make neutrinos: with fusion processes in the heart of a star like the sun, by turning a nuclear reactor on and off, and in the Big Bang that gave birth to the universe itself, the titanic event whose large-scale consequences were Siobhan’s own subject matter. What makes neutrinos so useful to solar astronomers is that matter is all but transparent to them. And so neutrinos provide a unique way of studying the sun’s inner structure, including the fusing core, a place from which even light struggles to escape.
That much was clear. But as Eugene displayed screen-filling equations and graphs in several dimensions, and as he talked ever more rapidly, Siobhan wondered how he had ever got through his doctorate oral exam.
Eventually she broke in. “Eugene. Slow down, please; I’m afraid you’re leaving us all behind.” He glared at her with a resentful intensity. But this was the heart of the matter; she needed to get this clear. “You’re showing us results of your neutrino measurements.”
“Yes, yes. Of the three flavors of neutrinos, which are interrelated by—”
She waved that away. “You are seeing oscillations in the neutrino flow.”
“Yes.”
“And that in turn,” she pressed on doggedly, “reflects oscillations in the fusion processes in the core.”
“Precisely,” he said sarcastically. “The neutrino flux tracks back to local changes in core temperature and pressure. Which in turn I’ve been able to model as dynamic oscillations of the core as a whole.” He displayed dense mathematics, which Siobhan recognized as nonlinear wave equations. “As you can see—”
“Eugene,” Mikhail said gently, “don’t you have some kind of picture of this?”
Eugene looked surprised by the question. “Of course I do.” He tapped his softscreen and brought up an image of a sphere. It was covered by a kind of gridwork, like lines of longitude and latitude. And the pattern faded and pulsed rhythmically.
Bud Tooke whistled. “And this is the core of the sun? Our sun? The damn thing’s ringing like a bell.”
Rose Delea folded her arms and pulled her face. “Forgive a mere geologist for being skeptical, but the core of a star is a pretty massive bloody thing. How can it suddenly start to oscillate?”
Now Eugene’s rather terrifying glare was turned on her. “But that’s trivial.”
Trivial: among academics that word was a killer put-down. Rose’s face was a mask of hostility.
Siobhan said quickly, “Take it step by step, Eugene.”
He said, “It goes back to the work of Cowling in the 1930s. Cowling showed that the rate of nuclear energy generation in the core is dependent on the fourth power of temperature. Which makes conditions in the core of the sun extremely sensitive to temperature changes…”
He was right, Siobhan realized uneasily. That fourth-power factor would lead to even small changes being magnified. Huge as it was, the core wasn’t necessarily stable at all, and any small perturbation could disrupt it significantly.
Bud Tooke interrupted with a raised finger. “I don’t get it, Eugene. So what? Even if the whole core explodes, it would take megayears for the bang to work its way out to the surface.”
Rose Delea grinned sourly. “Don’t tell me. The radiative layer is screwed too, right?”
She was correct; another of Eugene’s images showed it. That great tank of slow-propagating energy was flawed by a puckered scar, like a wound stitched through flesh by a bullet. And so, Siobhan realized uncomfortably, the million-year lagging around the core wouldn’t work as a protective layer: any energy released in the core could be squirted straight out to space.
Eugene looked at Rose, puzzled. “How did you know about the flaw?”
“Because this is turning out to be that kind of day.”
Eugene talked on about his models of the core oscillations, and how he was hoping to run them back in time. “I’m intending to develop models of the inciting event of this instability, which—”
“Never mind the past for now,” Siobhan interrupted. “Look forward. Show us what’s to come.”
Eugene seemed puzzled that the future should even be of interest compared with the deep physical mystery of the origin of this anomaly. But he obediently ran his graphic forward in time, at an accelerated pace.
Siobhan could see that the wave propagation through and around the core was complex, with multiple harmonics added to the base oscillations, and waves that were nonlinear, as the specialists would say, with energy leaking from one mode into another. But she immediately saw that there were patterns of interference, of dissipation—and, more ominously, of resonance, when the energy she could so clearly see flowing around the core of the sun gathered into powerful peaks.
Eugene froze the image. “Here’s the most recent spike, the June 9 event.” One side of the core was flaring bright with false color. “The observational data confirms my preliminary modeling, and validates my future projections…” By observational data, Siobhan thought ruefully, he meant a devastating storm that had cost thousands of human lives.
She asked, “And what’s to come?”
He ran the model forward at a greater pace. The patterns of oscillation shifted and swam in Siobhan’s vision, too rapid to follow in detail.
Then, suddenly, the image flared bright, all over the core, almost bright enough to dazzle. People flinched, briefly shocked.
Eugene shut down his graphics. He said laconically, “That’s it.”
Rose Delea said dangerously, “What do you mean, that’s it?”
“At this point the model breaks down. The oscillations become so large that—”
“Your damn model!” Delea shouted. “Is that all you can think about?”
“Let’s take it easy,” Siobhan said, thinking fast. “Eugene, we’re looking at another event here. Correct? Another June 9.”
“Yes.”
“But more energetic.”
He looked at her, puzzled by her ignorance once more. “That’s obvious.”
Siobhan glanced around the table, at wide-eyed, uncomfortable faces. Evidently Eugene hadn’t shared these results with anybody before, not even Mikhail.
Bud asked, “How much more? And how will it manifest itself? How will it hit us, Eugene?”
Eugene tried to answer, but he descended quickly into technicalities.
Mikhail laid a hand on Bud’s arm. “I don’t think he can say. Not yet. I’ll work with him on it.” He went on thoughtfully, “But you know, this isn’t unprecedented. We might be looking at another S Fornax.”
“S Fornax?”
For decades the astronomers had been studying middle-aged stars of the sun’s class, and on many of them had noticed cycles of activity similar to the sun’s. But some stars showed rather more variability than others. An unspectacular star in the constellation called Fornax had suddenly flared up one day, shining twenty times as bright as usual, for maybe an hour.
Mikhail said, “If the sun erupted like S Fornax, the energy input would have been something like ten thousand times as bad as our worst solar storms.”
“And what would that do?”
Mikhail shrugged. “Disable the whole satellite fleet. Destroy Earth’s ozone layer. Melt the surfaces of the ice moons—”
Siobhan remembered dimly that the constellation name, Fornax, meant “furnace.” How appropriate, she thought.
But Eugene actually laughed. “Oh, this core nonlinearity will be much more energetic than that. Orders of magnitude worse. Don’t you even see that much?”
That crack brought him looks of resentment, even hatred.
Siobhan studied him, baffled. It was as if all this were no more than a mathematical exercise to him. He was just a boy who saw patterns, she thought, patterns in the data; the patterns’ meaning in human terms was invisible to him. She felt almost frightened of him.
But she must concentrate on what he had said, not the way he said it. Orders of magnitude. To a physicist, indeed to a cosmologist, an order of magnitude meant a factor of ten. So whatever was coming would be ten, a hundred, a thousand times worse than June 9, worse even than this S Fornax event of Mikhail’s. Her imagination quailed.
And there was one obvious question that had yet to be asked. “Eugene, do you have a date for this event?”
“Oh, yes,” Eugene said. “The model’s already good enough for that.”
“When, Eugene?”
He tapped at his softscreen and gave a date in Julian days, an astronomer’s date. It took Mikhail to translate it into human terms.
“April 20, 2042.”
Bud looked at Siobhan. “Less than five years.”
Suddenly Siobhan felt hugely weary. “Well, I guess I’ve found out what I came here to know. And maybe now you can see the need for security.”
Rose Delea snorted. “Security, my arse. We could all run around naked with bags on our heads for the next five years and it wouldn’t make any difference. You heard him. We,” she said concisely, “are fucked.”
Bud said firmly, “Not if I can help it.” He stood up. “Lunchtime. I guess you might want to call your Prime Minister, Siobhan. Either of them. Then we get back to work.”


 
14: MISSING IN ACTION
Too soon, time ran out for Bisesa.
Myra’s school reopened. The headmistress understood that for some families, bereaved, displaced, shocked, or simply frightened, more recovery time was needed. But as the weeks wore by a note of insistence crept in. Disaster or no disaster, the education of the young had to go on: that was the law, and it was up to parents to fulfill their obligations.
For Bisesa, the pressure was mounting. She was going to have to release Myra before the social services came looking for her. The cocoon she had built around the two of them was starting to crack.
But it was the British Army that finally broke her out into the daylight. Bisesa received a polite e-mail asking her to report in to her commanding officer.
As far as the Army knew Bisesa had simply disappeared from her posting on June 8, before the solar storm, and her five-years-too-old ident chip making her untraceable, she had not been heard of since. In the immediate aftermath of the storm, the Army, in Afghanistan and elsewhere, had had other things to think about. But now the service’s bureaucratic patience was running out.
Her bank accounts hadn’t been frozen, not yet, but her salary had been stopped. Linda was still able to draw on the funds for shopping and bills, but Bisesa’s level of savings, never high, was quickly dropping.
Then, still unable to find her, the Army switched its assessment of the cause of her vanishing from “possibly AWOL” to “missing in action.” Letters were hand-delivered to her next of kin: her own parents in Cheshire, and Myra’s paternal grandmother and father, parents of the child’s deceased father.
Bisesa was lucky that the grandparents reacted first, and called her flat in a great flurry of concern. Their call gave Bisesa the chance to contact her parents before they opened their own letter. She wasn’t close to her parents; the family had fallen out when her father had sold off the farm where Bisesa had grown up. She hadn’t even contacted them since June 9, though she felt a little guilty about that. But they certainly didn’t deserve the shock of opening such a letter, with its grave Ministry of Defense language about how all efforts were being made to trace her, and her effects would be returned to them, with deepest sympathies expressed … et cetera, et cetera.
She was able to spare her parents that. But she’d had to give away her location, and when the authorities came looking for her seriously she wouldn’t be hard to find.
So she braced herself, and asked Aristotle to put her through to her commanding officer, in the UN base in Afghanistan.
While she waited for a reply, she continued to worry at her peculiar memories.
Of course there was one obvious explanation for it all. She did have scraps of physical evidence for her adventures on Mir—her own apparent aging, the scrambling of her ident chip. But all she really had to rely on were her own recollections of the event. And it didn’t need the construction of a whole new Earth to explain that. Perhaps she had gone through some kind of episode that had scrambled her mind, impelled her to go AWOL, and brought her home to London. She might, after all, be crazy. She didn’t think so, but it was a simpler explanation, and in the mundane calm of London it was a hard possibility to discount.
So she looked for verification.
She had known Abdikadir Omar and Casey Othic, her companions on Mir, before the Discontinuity, of course. Now she used Aristotle, and a not-yet-canceled password, to hack into Army databases and check out their service records.
She found that Abdi and Casey were still out there in Afghanistan. After June 9 they had been pulled off their peacekeeping duties to help out with civil emergencies in the nearby town of Peshawar, Pakistan. They were still there now, quietly doing their duties. There was no sign that they had gone through anything resembling Bisesa’s experience.
She tried to make sense of all this. Abdi and Casey had undoubtedly followed her to Mir—but it seemed that those “versions” of Abdi and Casey on Mir had been extrapolated from a slice of time, the moment of Discontinuity as they had called it on Mir, while the “originals,” oblivious, lived out their lives here on Earth.
She didn’t speak to either of them directly. She had grown very close to them in the course of their shared experiences on Mir. It would be hard to bear if they were distant now.
She began to dig into the characters she remembered from 1885.
Kipling’s life of course had been covered by many biographers. As a young journalist, he had indeed been in the area of Jamrud in 1885, and had gone on, apparently unperturbed by his passage through the Discontinuity, to international fame later. She couldn’t trace any of the Empire-period British officers she had encountered, but that was no surprise; time and subsequent wars had taken a heavy toll on such records. Of the more remarkable historical figures whose paths had crossed hers she could learn little new; they were so remote in time that she could only confirm that nothing in their accepted biographies was contradicted by her experience.
There was another, less famous name for her to check, though. It took her some digging: most of the world’s genealogical databases were now online, but after June 9 many electronic memory stores were still more or less scrambled.
There had indeed been a Joshua White, she found. Born in 1862 in Boston, his father had been a journalist who had covered the War Between the States, just as Josh had told her, and Josh himself had become a war correspondent in his father’s footsteps. It gave her quite a start when she found a grainy photograph of Josh, aged just a few years older than when she had known him, proudly displaying a book based on his reportage of the British Empire’s military escapades on the North–West Frontier, and later in South Africa.
It was eerie to page forward through the sparse accounts of a life lived on to ages much older than when she had known him. He had fallen in love, she saw with a pang of loss: aged thirty-five, he married a Boston Catholic, who gave him two sons. But he was cut down in his fifties, dying in the blood-sodden mud of Passchendaele, as he sought to cover yet another war.
This was a man who, on a different world, had fallen in love with her—an unconditional love she had clung to, but sadly had been unable to return. And yet this Joshua was the original, and the lost boy who loved her had been a mere copy. His had been a love she had never even wanted—and that had never, in some real sense, even happened at all. But the historical existence of Josh was surely proof that all this was real; there was no plausible way she could have heard of this obscure nineteenth-century journalist and built a delusion around him.
Of course there was one more record to check. Deeply uneasy, she went back to the military service records and extended her search.
She discovered that unlike Abdi and Casey, no “original” of herself was to be found in Afghanistan, serving the Army, living on oblivious. Of course she hadn’t expected to find “herself” out there, for otherwise the Army wouldn’t have been looking for her. It was still an eerie confirmation, however.
She tried to absorb this. If she was the only one who had vanished altogether from this version of Earth, then she had somehow, and for some reason, been treated differently by the Firstborn, who had been responsible for all this in the first place. That was disturbing enough.
But how much stranger it might have been if she had discovered a version of herself living on in Afghanistan…


 
15: BOTTLENECK
Miriam Grec tried to focus on what Siobhan McGorran was telling her.
It wasn’t easy. This briefing room was on the fortieth floor of the Livingstone Tower—or the “Euro-needle” as every Londoner called it, including Miriam when off camera. The windows were broad sheets of toughened glass, and the October sky was a shade of blue that reminded her of childhood visits to Provence with her French-born father. What color would Papa have called that sky? Cerulean? Powder blue?
On such a day, under such a sky, with London spread out like a shining tapestry before her, it was hard for Miriam to remember that she was no longer a small child but Prime Minister of all Eurasia, with grave responsibilities. And it was hard to accept such bad news as Siobhan’s.
Siobhan sat calmly, waiting for her words to sink in.
Nicolaus Korombel, Miriam’s press secretary, was the only other person in the room for this sensitive meeting. Polish-born, he had a habit of wearing shirts a couple of sizes too small for his spreading desk-job girth, and Miriam could actually see belly hair curl past its straining buttons. But he was the inner-circle advisor on whom she relied most heavily, and his assessment of Siobhan would be important in her final judgment of what she had to say.
Now Nicolaus sat back, locked his fingers behind his head, and blew out his cheeks. “So we’re looking at the mother of all solar storms.”
“You could put it that way,” Siobhan said dryly.
“But we survived June 9, and everybody said that was the worst storm in recorded history. What can we expect this time? To lose the satellites, the ozone layer…”
Siobhan said, “We’re talking about an energy injection many orders of magnitude greater than June 9.”
Miriam held her hands up. “Professor McGorran, I was a lawyer in the days when I had a real job. I’m afraid such phrases mean little to me.”
Siobhan allowed herself a smile. “I apologize. Prime Minister—”
“Oh, call me Miriam. I have a feeling we’re going to be working together rather closely.”
“Miriam, then. I do understand. Astronomer Royal I may be, but this isn’t my specialty. I’m struggling with it too.” Siobhan brought up a summary slide, a table of numbers that filled the big wall softscreen. “Let me go through the bottom line again. In April 2042, just four and a half years from now, we anticipate a major solar event. There will be an equatorial brightening of the sun, essentially, an outflux of energy that will bathe the orbital plane of Earth, and the other planets. We anticipate that Earth will intercept some ten to power twenty-four joules of energy. That’s a central figure; we have a ninety-nine percent confidence limit of an order of magnitude up or down.”
There was that term again. “Order of magnitude?”
“A power of ten.”
Nicolaus rubbed his face. “I hate to admit my ignorance. I know a joule is a measure of energy, but I have no idea how large it is. And all those exponents—I understand that ten to power twenty-four means, umm, a trillion trillion, but—”
Siobhan said patiently, “The detonation of a one-megaton nuclear weapon releases around ten to power fifteen joules—that’s a thousand trillion. The world’s nuclear arsenal at its Cold War peak was around ten thousand megatons; we’re probably down to some ten percent of that today.”
Nicolaus was doing arithmetic in his head. “So your injection of ten to power twenty-four joules from the sun—”
“It amounts to a billion megatons, pouring over Earth. Or a hundred thousand times the energy that would have been released in a worst-case nuclear conflagration.” She said the words coolly, meeting their eyes. She was trying to make them understand, step by step, Miriam saw; she was trying to make them believe.
Nicolaus said grimly, “Why did nobody alert us to this before? Why did it take you to dig this out? What’s going on up there on the Moon?”
But it wasn’t the Moon that was the problem, it seemed; it was the muddled head of the young scientist who had figured all this out.
“Eugene Mangles,” Miriam said.
“Yes,” Siobhan said. “He’s brilliant, but not quite connected to the rest of us. We need him. But we have to dig the bad news out of his head.”
Nicolaus snapped, “And what else isn’t he telling us?”
Miriam held up a hand. “Siobhan—just give me a headline. How bad will this be?”
“The modeling is still uncertain,” Siobhan said. “But that much energy—it would strip away the atmosphere altogether.” She shrugged. “The oceans will boil, vaporize. The Earth itself will survive: the rocky planet. Life in the deep rocks, kilometers down, might live through it. Extremophile bacteria, heat lovers.”
“But not us,” Nicolaus said.
“Not us. And nothing of the surface biosphere, on the land, in the air, or the seas.” In the silence that followed, Siobhan said, “I’m sorry. This is a terrible thing to have brought home from the Moon. I don’t know any way to soften this.”
They fell silent again, trying to digest what she had said.
Nicolaus brought Miriam a cup of tea on a monogrammed saucer. It was Earl Grey, the way she preferred it. The old myth that the British were addicted to their watery, milky cuppas was at least half a century out of date, but Miriam, a Prime Minister of Europe and with a French father, always took great pains not to offend the sensibilities of anybody on this still residually Euro-skeptic island. So she took her Earl Grey hot and without milk, out of sight of the cameras.
In this silent pause for thought, with her teacup cradled in her hands, Miriam was drawn to the window, and the city.
The silver stripe of the Thames cut through London’s geography, as it always had. To the east the City, still second only to Moscow as a Eurasian financial center, was a clutter of skyscrapers. The City occupied much of what had once been Roman London, and in her time as a student here Miriam had once walked the line of the wall of that primal settlement, a trail that ran a few kilometers from the Tower to Blackfriars Bridge. When the Romans had gone the Saxons had developed a new town to the west of the old walls, the area now known as the West End. With the great expansion of the cities that had followed the Industrial Revolution, those complicated knots of multilayered history had been drowned by new suburban development, until London was the heart of a vast conurbation that today reached out as far as Brighton in the south and Milton Keynes to the north.
The basic geography of London hadn’t changed much since the 1950s, perhaps. But a witness from that receding age would have been astonished by the glimmering width of the Thames, and the massive flanks of the new flood barriers that could be dimly glimpsed past the shoulders of buildings. The Thames had been tamed over the centuries, pushed into a deepening, narrowing channel, its tributaries bricked over, its floodplain built on. Until the turn of the century, London had got away with it. But the world’s climate shifts had brought an inexorable rise in sea levels, and humans had been forced to retreat before the Thames’s determined retaking of its ancient territories.
The reality of climate change and its effects were undeniable, and a day-to-day political reality for Miriam. Remarkably the argument about the cause of it all still continued. But that decades-old debate was moot now, as attention had gradually switched to the need to fix things. There was a will to act, Miriam thought, a gladdening and growing realization that things had gone too far, that something must be done.
But it was surprisingly hard to focus that energy. Long-term demographic changes had led to an aging of the population in the West: more than half of all Western Europeans and Americans were now over sixty-five, mostly unproductive, and conservative with it. Meanwhile the interconnectedness of the world had culminated with the great UNESCO program to equip every twelve-year-old on the globe with a phone of her own. The result was a detachment from traditional political structures among the young and middle-aged, who, educated and interconnected, often showed more loyalty to others like them around the world than to the nations of which they were nominally citizens.
If you looked at the world as a whole, this was probably the most truly democratic, educated, and enlightened age in history. The growth of a literate, interconnected elite certainly made major wars a lot less likely in the future. But it did make it hard to get anything done—especially when tough choices had to be made.
And it seemed that tough choices faced Miriam now.
At fifty-three, Miriam Grec was in her second year as Prime Minister of the Eurasian Union. She was the senior political figure across a swath of the Old World that stretched from the Atlantic coast of Ireland to the Pacific coast of Russia, and from Scandinavia in the north to Israel in the south. It was an empire no Caesar or Khan could have contemplated—but Miriam was no emperor. Enmeshed in the complicated federal politics of the young Union, buffeted by tensions between the great power blocs that dominated the world of the mid-twenty-first century, and having to cope with more primitive forces of religion, ethnicity, and residual nationalism, she sometimes felt as if she were trapped in a spiderweb.
Of course, she would never have swapped places with her only nominal superior in Eurasia, the President, who had the power to do nothing but launch spaceplanes and visit the sick. However, the present incumbent was well suited by heredity and upbringing to such a role—though there had been universal astonishment at his election. Perhaps it said something about the yearning of the people for tradition and stability that the third democratically elected President of Eurasia was the King of Great Britain…
Miriam tried to assess Siobhan McGorran. The Astronomer Royal, a rather earnest woman with a dark Celtic intensity, had clearly taken her mission to provide Miriam with a briefing on the events of June 9 very seriously, including that trip to the Moon, which Miriam rather envied. But Miriam’s problem was that Siobhan was not the first person to have stood before her and pronounced on global doom and gloom.
This was a dangerous century, the experts kept saying. Climate change, eco-collapse, demographic changes—a bottleneck for humankind, some called it. Miriam accepted that basic view. But already it was clear that some of the very worst projections from the beginning of this century of change hadn’t come to pass. Miriam had learned that she had to apply a filter, a very unscientific and inexpert screen of judgment, to sort the wheat from the chaff, a judgment based as much on her impression of the character of the bringer of each bit of bad news as on the content of what she had to say.
That was why she was coming to think that she would have to take Siobhan McGorran very seriously indeed.
Nicolaus said, “Of course we’ll have to check everything out.”
“But you do believe me.” Siobhan seemed neither gratified nor humble; she just wanted to get on with the job, Miriam thought.
But what a dreadful job that was. Miriam banged her small fist on the tabletop. “Damn, damn.”
Siobhan turned to her. “Miriam?”
“You know, in my job things generally look grim, day to day. Here we are right in the throat of this bottleneck of history. We make mistakes, we squabble, we never agree, we take one step back for every two forward. And yet we’re finding our way through.” It was true. America, for instance, which had taken more of a beating on June 9 than any other region, had already recovered substantially, and was now even sending aid convoys out around the world. “I believe that we’re coming together as a species as a result of our coping with all these crises. Growing up, if you like. We work together, we help each other. We take care of the place we live.”
Siobhan nodded. “My daughter has signed up for the Animal Ethics movement.” This was a grouping determined to extend the concept of human rights to other intelligent mammals, birds, and reptiles. Its case had been reinforced by the taxonomists reclassifying the two chimp species as part of the genus Homo, along with humans—immediately making them Legal Persons (Nonhuman) with equivalent rights to humans, and indeed equivalent to Aristotle, the planet’s other fully sentient inhabitant. “It might be too little too late but—”
Miriam said, “I had hopes that if we could just get through this mess of a century, we could be on the verge of greatness. And now, when the future shows such promise, this.”
Siobhan was looking absent. “I had similar conversations on the Moon. Bud Tooke said it was “ironic” this should happen just now. You know, scientists are suspicious of coincidences. A conspiracy theorist certainly might wonder if the fact that our capabilities are growing, and the arrival of this incoming disaster, at the same time, really is just bad luck.”
Nicolaus frowned. “What do you mean by that?”
“I’m not sure,” Siobhan said. “A loose thread of thought…”
Miriam said firmly, “Let’s stay focused. Siobhan, tell us what we need to do.”
“Do?”
“What options do we have?”
Siobhan shook her head. “I’ve been asked that before. It’s not as if this is an asteroid we might push away. This is the sun, Miriam.”
Nicolaus asked, “What about Mars? Isn’t Mars farther from the sun?”
“Yes—but not so far it will make a difference to anything alive on its surface.”
Miriam said, “You mentioned something about the deep life on Earth surviving.”
“The deep hot biosphere, yes. It’s thought that that’s the wellspring from which life started on Earth in the first place. I suppose that could happen again. Like a reboot. But it would take millions of years just for single-celled life-forms to recolonize the land.” She smiled wistfully. “I doubt if any future intelligence would even know we had ever existed.”
Nicolaus said, “Could we survive down there? Could we eat those bugs?”
Siobhan looked dubious. “Maybe a deep enough bunker… How could it be self-sufficient? And the surface would be ruined; there would be no possibility of reemergence. Ever.”
Miriam stood up, anger fueling her energy. “And is that what we’re to tell people? That they should dig a hole in the ground and wait to die? I need something better than that, Siobhan.”
The Astronomer Royal stood. “Yes, ma’am.”
“We’ll speak again.” Restless, Miriam began pacing. She said to Nicolaus, “We’ll have to clear my schedule for the rest of the day.”
“Already done.”
“And set up some calls.”
“America first?”
“Of course…”
She led the way from the room, energetic, bristling, planning. This wasn’t over yet. In fact this was just the beginning.
For Miriam Grec, the end of the world had become a personal challenge.


 
16: DEBRIEF
Bisesa had to go through it all once again.
“And then you came home,” Corporal Batson said with exaggerated emphasis. “From this—other place.”
Bisesa suppressed a sigh. “From Mir. Yes, I came home. And that’s the hardest to explain.”
The two of them sat in George Batson’s small office, here in Aldershot. The room was painted in reassuring pastel colors, and there was a seascape hanging on the wall. It was an environment designed to reassure nutcases, she thought wryly.
Batson was watching her carefully. “Just tell me what happened.”
“I saw an eclipse…”
She had somehow been drawn into an Eye, a great Eye in ancient Babylon. And through the Eye she had been brought home, to her flat in London, to the early morning of that fateful day, June 9.
But she hadn’t come straight home. There had been one other place she had visited: she and Josh, though he had been allowed to go no farther. It had been a blasted plain of crimson rock and dirt. Thinking about it now, it reminded her of the barren wastes patiently photographed by the crew of the Aurora 1, explorers on Mars. But she could breathe the air; surely this was the Earth.
And then there was the eclipse. The sun had been high in the sky. The Moon’s shadow had drawn over the sun—but had not covered it; a ring of light had been left hanging.
Batson’s pencil made soft, careful scratching sounds, recording this fantastic tale.
The Army was trying to be fair.
After she had reported to her commanding officer in Afghanistan, she had been ordered to report to a Ministry of Defense office in London, and then sent for medical and psychological tests here in Aldershot. For the time being they allowed her to go back home to Myra each evening. They had given her a tag, though, a smart tattoo on the sole of her foot.
And now, as she waited for the results of her physical tests, she was being “debriefed,” as he had put it, by this facile young psychologist.
She had decided to tell the Army everything. She couldn’t see how it would help her to lie. And her story—if it was true—was after all of shattering, transcendent importance. She was a soldier, and she believed she had a duty: the authorities, beginning with her own chain of command, had to know what she knew, and she had to try to make them believe it.
And as for herself—“Well,” as cousin Linda said cheerfully, “they can only section you once!”
The process was difficult to tolerate, though. Technically she outranked this corporal, but here in his study he was the psychologist, she the one with a screw loose; there was no question about who was in control. It didn’t help that he was so much younger than she was.
And it didn’t help that back on Mir she had known another Batson in the British Army, another corporal. She longed to ask Batson about his family background, and if he knew of a grandfather six or seven generations back who might have served on the North–West Frontier. But she knew she’d better not.
“Since our last session I looked up eclipses,” Batson said, referring to his notes. “The Moon’s distance from Earth varies a bit, it says here. So a ‘total’ eclipse may not be total. You can have the sun and Moon centered on the same spot of sky, but with a little bit of the sun’s disk peeking out because the Moon’s apparent size isn’t great enough. It’s called an annular eclipse.”
“I know about annular eclipses,” she said. “I checked it out too. The ring I saw was much fatter than in any annular eclipse.”
“So let’s think about the geometry,” Batson said. “What are the possibilities that could produce what you saw? Maybe the sun was bigger. Or the Moon smaller. Or the Earth was closer to the sun. Or the Moon farther away from Earth.”
She was surprised. “I hadn’t expected you to analyze my vision like this.”
He raised his eyebrows. “But you keep saying it wasn’t just a vision. I showed your sketches to an astronomer friend. She told me that actually the Moon is moving away from the Earth, over time. Did you know that? Something to do with the tides—can’t say I understand it. But there it is; you can prove it with laser beams. It’s a slow drift, though. We won’t get an eclipse like yours until at least 150 million years from now.” He eyed her. “Does that number mean anything to you?”
She tried to keep herself calm, through long habit, as she processed this new and startling bit of information. “What could it mean?”
“You’re supposed to be telling me, remember. You say you’ve been shown all this—indeed you’ve been brought home—for some purpose. A conscious purpose of those whom you believe have engineered all this. The ones you call—” He checked his notes.
“The Firstborn,” she said.
“Yes. Do you have any idea why you should be selected, manipulated in this way?”
“I challenged them,” she said. Then: “I’ve really no idea. I feel I’m being told something, but I can’t figure out the meaning.” She looked at him miserably. “Does that make me sound crazy?”
“Actually the contrary. My personal experience is that sane people accept that the world is bafflingly complex and arbitrarily unfair. Let’s face it, that’s certainly true in the Army! The crazies are the ones who think they understand it all.”
“So the fact that I can’t make any sense of all this inclines you to believe me,” she said dryly.
“I didn’t quite say that,” he cautioned. “But I knew from the moment you walked in that you are telling the truth, as you see it. I just haven’t yet been able to rule out the possibility all this actually happened…” A softscreen lit up on his desk. “Excuse me.” He tapped the surface, and she glimpsed tables and graphs scrolling.
After a moment he said, “Your report from the sawbones has come in. You’ll have to discuss the results with her, of course. But as far as I can see you’re certainly who you say you are: your DNA and dental records prove it. You’re healthy enough, though you appear to bear the relics of a number of rather exotic diseases. And your skin has soaked up rather more ultraviolet than is good for you.”
She smiled. “On Mir, the climate broke down. We all got sunburned.”
“And—ah.” He sat back, gazing at the screen.
“What is it?”
“According to this result—the quacks looked at your telomerase, whatever that is, something to do with the aging of your cells—you are more than five years older than you should be.” He eyed her and grinned. “Well, well. The plot thickens, Lieutenant.” He seemed rather pleased at the way things were turning out.


 
17: BRAINSTORM
Once more Siobhan sat with Toby Pitt in the Council Room of the Royal Society.
From a wall-mounted softscreen the crumpled, rather melancholy features of Mikhail Martynov peered out. Siobhan thought he always looked as if there ought to be a roll-up cigarette sticking out of the corner of his mouth, but even the latest noncarcinogenic, nonaddictive, nonpolluting comfort smokes would never be allowed in the enclosed environment of a Moon base. Mikhail said, “If only the problem were simpler—if only we faced nothing worse than an asteroid coming to knock us on the head! Where is Bruce Willis when you need him?”
Toby asked, “Who?”
“Never mind. I have an unhealthy fascination with bad movies of the last century…”
Siobhan let their nervous banter roll on. A week after her second return from the Moon she was overtired and stressed out, and a headache niggled behind her eyes. After interplanetary space she felt smothered in the fusty atmosphere of the Society, with its smell of furniture polish, the huge coffee dispenser gurgling away to itself in the corner, and the vast heap of digestive biscuits on a plate on the table. And she was close to despair. Since accepting Miriam’s mandate to find a way to deal with the solar event, after a month of research she had elicited nothing but waves of hopelessness and negative thinking from “experts” around the world.
Mikhail and Toby, this motley crew, was her last gamble. But she wasn’t about to tell them that. She said briskly, “Let’s get on with it.”
Mikhail glanced at notes off camera. “I have Eugene’s latest predictions.”
Graphics glowed in the smart top of the table before Siobhan and Toby, showing energy flux plotted against wavelength, particle mass, and other parameters. “Nothing substantial has changed, I’m afraid. We are looking at a major influx of solar energy on April 20, 2042. It will last most of twenty-four hours, so that almost every point on Earth’s surface will be turned directly into the fire. We won’t even have the shelter of night. As we will be close to the spring equinox, even the poles won’t be spared. At this stage do you need the details of what will become of the atmosphere, the oceans? No. Suffice to say the Earth will be sterilized to a depth of tens of meters beneath the ground.
“But,” Mikhail went on, “we now have a much more precise handle on how the energy will be delivered. We are looking at flaws in the radiative and convective zones, where a great deal of energy is in normal times stored…” He tapped the hidden surface before him, and one tabletop chart was highlighted.
“Ah,” Siobhan said. “The intensity will peak in the visible spectrum.”
“As the spectrum of sunlight does normally,” Mikhail said. “In green light, as it happens. Which is where our eyes are most sensitive, and where chlorophyll works best—which is why, no doubt, chlorophyll was selected by evolution to serve as the photosynthetic chemical that fuels all aerobic plant life.”
“Then that’s what we face: a storm of green light from the sun,” Siobhan said firmly. “Let’s talk about options to deal with it.”
Toby grinned. “The fun part!”
Mikhail offered, “Shall I begin?” He tapped at his softscreen, and on the displays before Siobhan a number of schematics, tables, and images came up.
“As it happens,” Mikhail said, “even before our present crisis a number of thinkers have considered ways to reduce the solar insolation—the proportion of the sun’s energy flux that reaches the planet. Of course this was mostly in the context of blocking sunlight to mitigate global warming.” He brought up images of clouds of dust injected into the high atmosphere. “One proposal is to use space launchers to fire sub-micrometer dust up into the stratosphere. That way you would mimic the effects of a volcanic eruption; after a big bang like Krakatoa you often get a global temperature drop of a degree or two for a few years. Or you could inject sulfur particles up there, which would burn in the atmosphere’s oxygen to give you a layer of sulfuric acid. That might be rather lighter and so easier to deliver.”
Siobhan said, “But how much of the storm would this screen out?”
Mikhail and Toby displayed their figures. It turned out to be only a few percent.
“Enough to mitigate global warming, perhaps,” Mikhail said sadly. “But far from adequate for the problem we face now. We are going to have to take out almost all of the incoming radiation—letting even one percent through may be far too much.”
“Then we’ll have to think bigger,” Siobhan said firmly.
Toby said slyly, “Bigger it is. If you want to inject dust into the air, rather than trying to mimic a volcano—why not just set one off?”
Mikhail and Siobhan glanced at each other, startled. Then they went to work.
Coming up with such ideas was precisely why Siobhan had invited Toby to these sessions.
He had been unsure. “Siobhan, why me? I’m an events manager, for heaven’s sake! My contribution should have ended at making sure there were enough biscuits to go around.”
She had studied him with fond exasperation. He was a big, somewhat overweight, shambling man, with raggedly cut brown hair and a weak chin. He wasn’t even a scientist; he had majored in languages. He was a peculiarly English type who would always be valued by stuffy British institutions like the Royal Society, not only for his intelligence and obvious competence, but also for his comforting air of upper-middle-class safeness. But he had one typically English characteristic that she, born in Northern Ireland and so something of an outsider, didn’t value so highly, and that was an excess of self-deprecation.
“Toby, you’re not here for biscuits, appreciated though they are, but for your other career.”
He looked briefly baffled. “My books?”
“Precisely.” Toby had published a whole series of lyrically written popular histories of forgotten corners of science and technology. And that was what had prompted her to turn to him. “Toby, we’re faced by a megaproblem. But since Tsiolkovski people have been dreaming up a whole suite of more or less wacky mega-engineering possibilities. And that’s what I think we’re going to need to draw on now.”
There had been one group in London she was thinking of particularly, called the British Interplanetary Society. “I gave them a chapter in one of my books,” Toby had told her when she mentioned them. “The Society has been absorbed into a pan-European grouping now, and doesn’t seem to be half so much fun. But in its heyday it was a place to play for a lot of respectable scientists and engineers. They dreamed up lots of ways to bother the universe…” This sort of fringe thinking was what they needed to draw on now, she believed.
He grinned. “So I’m an ambassador from the lunatic fringe? Thanks very much.”
But Mikhail had said, “We must consider ways to protect the whole Earth. Nobody has faced such responsibility before. I think in the circumstances a little lunacy might be just what we need!”
With some hard work on their softscreens, and frequent calls to Aristotle, they hurriedly fleshed out Toby’s volcano option. Perhaps it could be done—but it would have to be a big volcanic bang, far bigger than any in recorded history and possibly bigger than anything in the geological record. As nobody had tried such a thing before, its effects would be quite unpredictable, and possibly a remedy even worse than the problem. Siobhan stored the discussion in a file in Aristotle’s capacious memory that she labeled “last resorts.”
They quickly rattled through some more research on so-called “intrinsic” methods of protection, things you could do within the Earth’s atmosphere, or maybe from low orbit. But they all provided inadequate screening. There was no reason why some of these methods shouldn’t be put in place. They would provide an extra few percent of cover—and would at least give the impression to the public that something was being done, a not inconsiderable political factor. But if they couldn’t dig up a way to knock out almost all of the sun’s ferocious glare, such projects would be nothing but sops, which wouldn’t make any difference to the final outcome.
“So we move on,” Siobhan said. “What next?”
Toby said, “If we can’t protect the Earth, perhaps we have to flee.”
Mikhail growled, “Where? The storm will be so intense that even Mars is not safe.”
“The outer planets, then. An ice moon of Jupiter—”
“Even at five times Earth’s distance, the reduction in intensity of the storm would not be sufficient to save us.”
“Saturn, then,” Toby pressed. “We could hide on Titan. Or a moon of Uranus, or Neptune. Or we could flee the solar system altogether.”
Siobhan said quietly, “The stars? Can we build a starship, Toby?”
“Make it a generation starship. That’s the most primitive sort: an ark, big enough to hold a few hundred people. It might take a thousand years to reach Alpha Centauri, say. But if the emigrants’ children, living and dying on the ship, could continue the mission—and then their children would do the same—eventually humans, or at least descendants of humans, would reach the stars.”
Mikhail nodded. “Another idea of Tsiolkovski’s.”
Toby said, “Actually, I think it was Bernal.”
Siobhan said, “How many people could we save that way?”
Mikhail shrugged. “A few hundred, maybe?”
“A few hundred is better than none,” Toby said grimly. “A gene pool of that size is enough to start again.”
Mikhail said, “The Adam and Eve option?”
“It’s not good enough,” Siobhan said. “We are not about to give up on saving the billions who are to be put to the torch. We have to do better, guys.”
Mikhail sighed sadly. Toby averted his eyes.
As the silence lengthened, she realized that they had nothing more to offer. She felt despair settle inside her, suffocating—despair and guilt, as if this huge catastrophe, and their inability to think their way out of it, were somehow her fault.
There was a modest cough.
Surprised, she looked up into the empty air. “Aristotle?”
“I’m sorry to break in, Siobhan. I’ve been taking the liberty of running supplementary searches of my own based on your conversation. There is an option you may have missed.”
“There is?”
Mikhail, in his softscreen image, leaned forward. “Get to the point. What do you suggest?”
“A shield,” Aristotle said.
A shield?…
Data began to download to their displays.


 
18: ANNOUNCEMENT
The President of the United States took her seat behind her desk in the Oval Office.
The place was calm, for once. Just a single camera faced her, a single microphone loomed over her, and a single technician watched her. The office was equipped with only simple props: a Stars and Stripes, and a Christmas tree to mark this month of December 2037. As the tech counted her down on his fingers in the time-honored way, the President touched the simple necklace at her throat, but she resisted the temptation to adjust the black hair, now threaded with silver, that her makeup artist had spent so long sculpting.
Juanita Alvarez was the first Hispanic woman to become President of what remained overwhelmingly the most powerful single nation on the planet. With her compassion, her blunt common sense, and her obvious gut instinct for the health of a democracy, the people who had voted for her, and many who hadn’t, had taken her to their hearts.
But today she was speaking to more than just the citizens of America. Today her message, simultaneously translated by Aristotle and Thales into all the spoken, written, and gestural languages of humanity, would be broadcast by TV, radio, and webcast to three planets. Later her words and their implications would be analyzed and parsed, praised and criticized, until the last bit of sense had been wrung out of them, as none of her words had ever been examined before—and almost immediately, of course, based as much on what she had not said as on the words themselves, a legion of conspiracy theories would spring up.
That was to be expected. It was hard to imagine that any President, even the great wartime leaders, had ever had a more important message for her people and the world. And if Alvarez fouled up, her words themselves, through creating panic, disorder, and economic instability, could cause more damage than some small wars.
But if she was nervous, it showed only in the slightly uncertain motions of her hands.
The tech’s fingers folded down. Three, two, one.
“My fellow Americans. My fellow citizens of planet Earth, and beyond. Thank you for listening to me today. I think many of you will anticipate what I have to say to you. It’s probably the sign of a healthy democracy that not even the Oval Office is leakproof.” A small smile, expertly delivered. “I have to tell you that we all face a grave danger. And yet if we work together, with courage and generosity, I assure you there is hope.”
Siobhan sat with her daughter Perdita in her mother’s small flat in Hammersmith.
Because of her increasing deafness Maria had her softwall’s sound turned up so high it was sometimes painful. The din didn’t seem to bother twenty-year-old Perdita, though. Even as the President was talking, she let a competing show from another channel run on the small softscreen implant on her wrist. It was nice to know, Siobhan thought wryly, that the world’s media outlets provided choice, even at a time like this.
Maria came bustling through from the kitchen with three glasses of a cream liqueur—small glasses, Siobhan noticed a bit sourly, and no sign of the bottle for replenishment.
“Well, this is nice,” Maria said, handing out the glasses. She smiled, and the small facial scars of her surgery puckered. “It must be a long time since all three of us got together, aside from an occasional Christmas. It’s a shame it took the end of the world to make it happen.”
Perdita laughed around a salted cracker. “There’s always an edge to you, Grandma! We do have lives of our own, you know.”
Siobhan glared at her daughter. Since Perdita herself had reached age twelve Siobhan had sympathized with her own mother’s occasional clinginess. “Let’s not argue,” Siobhan said. “And it isn’t the end of the world, Mother. You shouldn’t go around saying that. Especially not if people think it’s me that’s saying it. You could start a panic.”
Maria sniffed, as always unreasonably miffed at being told off.
Perdita said now, “Of course a lot of what Alvarez is going to say is guff. Isn’t it, Mum?”
“Guff?”
“Do you think anybody’s going to believe it? Saving the world is so 1990s disaster movie! I heard a guy on the TV the other day saying it’s all a form of denial, a displacement activity. And of course it’s such a fascistic dream!”
There could be something in that, Siobhan thought uneasily. It wouldn’t be the first time the sun had been co-opted as a source of authority.
As it happened, sun cults were quite rare in history. They tended to arise in organized, heavily centralized states—the Romans, the Egyptians, the Aztecs—the central power of the sun serving as a source of authority for the one ruler. Maybe in this situation the sudden malevolence of the sun might similarly be utilized by those who sought power on Earth. That sort of suspicion fueled conspiracy theories among those who, despite the memory of June 9, suspected the whole business of the storm on the sun was a scam, a power grab by some cabal of businessmen or hidden government, a coup arising out of a new center fueled by fear and ignorance.
“Nobody believes it,” Perdita said. “Nobody believes in heroes anymore, Mum—certainly not chisel-jawed astronauts and public-spirited politicians. Life just doesn’t work that way.”
“Well, maybe so,” Siobhan said, irritated. “But what can you do but try? And, Perdita—if we can’t save the planet after all—how will it make you feel?”
Perdita shrugged. “I’ll get on with things, until—” She mimed an explosion with her hands. “Blammo, I guess. What else can you do?”
Maria touched Siobhan’s shoulder. “Perdita’s young. When you’re twenty you think you’re immortal. All this is probably beyond her imagination.”
“And mine,” Siobhan said. She looked at Perdita, distracted. “At least until I had a kid. After that the future got personal… You know, I’m relieved it’s out in the open. I’ve felt guilty walking around London, mixing with people going about their lives, knowing I had a devastating secret locked up in my head like an unexploded bomb. It didn’t seem right. Who was I to keep back a truth like that? Even if we do cause some panic.”
“I think most people will behave pretty well,” Maria said. “People generally do, you know.”
They listened to the President’s words.
“What will happen in April 2042 is unprecedented,” President Alvarez said. “So far as our experts can tell, there has been no event like it in the recorded history of humankind, or indeed in the silent eons before us. In a single day the sun will inflict on the Earth as much energy as it would normally transmit to us in a year. The scientists call this the sunstorm, and the name strikes me as apt.
“The consequences for Earth, and indeed for the Moon and Mars, are grave. I will not spare you the full truth. We face the sterilization of the surface of Earth—the elimination of all life—and the blasting away of the air and the oceans. Earth will be left like the Moon. There are links attached to this message that will give you all the details we have; there are to be no secrets.
“We clearly face a mortal danger. And it is not just ourselves who are at risk. In these times of a widening ethical horizon, a development I have always supported, we will not forget the threat posed to the creatures who share this Earth with us, and without whom we could not survive ourselves—and indeed the newest kind of life to arrive on our world, the Legal Persons known as Aristotle and Thales through whom I am speaking to many of you now.
“This is a terrible message, then, and it grieves me to have to be the one to deliver it.” She leaned forward. “But, as I told you, there is hope.”
Mikhail and Eugene sat in the Clavius canteen, lukewarm cups of coffee on the table before them. The face of the President, relayed from Earth, was projected from a big wall-mounted softscreen. The canteen was all but deserted. Even though most people here at Clavius knew almost everything Alvarez had to say before she opened her mouth, it seemed that they preferred to absorb the bad news alone, or with those closest to them.
Mikhail wandered to the big picture window and looked out at the broken landscape of the crater floor. The sun was low, but the rim mountains that shouldered over the horizon glowed with light, as if their peaks were coated with burning magnesium.
Everything he saw in this landscape was a product of violence, he thought: violence from the tiny impacts of the micrometeorites that even now sandblasted the ground, scaling up all the way back up to the sculpting of great basins like Clavius, and the unimaginably savage collision that had split the Moon from the Earth in the first place. Over the brief lifetime of humanity, this little corner of the cosmos had been relatively peaceful, the solar system turning like orderly clockwork about the faithful light at its heart. But now the ancient violence was returning. Why should humans have ever imagined it had gone away in the first place?
He glanced up to find the Earth, which rode a quarter of the way up the sky. It was a matter of regret for him that the Earth was so difficult to see from Shackleton, down at the pole. As seen from here at Clavius, Earth, tens of times brighter than the full Moon in its own skies, bathed the shadowed lunar lands with a silver-blue light. The home world’s phases, always the mirror image of the Moon’s, followed a stately monthly cycle, but unlike the Moon, Earth spun on its axis every day, bringing new landforms, oceans, and cloud formations into view. And of course, unlike the Moon’s slow journeying, the Earth never shifted from its position in the lunar sky.
After April 2042 the Earth would still be hanging up there, just as it always had. But he wondered how it would look then.
Eugene continued to watch the President’s broadcast. “She’s being vague about the date.”
“What do you mean?”
Eugene glanced at him. Today that lovely face was contorted by a stress Mikhail hadn’t seen before. “Why doesn’t she just say April 20? Everybody knows.”
Evidently not, Mikhail thought. Perhaps Alvarez had some psychological motivation in mind. Maybe overprecision would make the whole prospect too scary—it would start doomsday clocks ticking in people’s heads. “I don’t think it matters,” he said.
But to Eugene, author of the prediction, it evidently did.
Mikhail sat down. “Eugene, it must be very strange for you to hear the President herself speaking to the whole human race about something that you figured out.”
“Strange. Yes. Something like that,” Eugene said, his speech rapid and broken. He held his hands parallel before him. “You have the sun. And you have my model of the sun.” He locked his fingers together. “They are different entities, but they connect. My work contained predictions that were borne out. So my work is a valid map of reality. But it is only a map.”
“I think I understand,” Mikhail said. “There are categories of reality. Even though we can predict it to nine decimal places, we can’t imagine the sun’s peculiar behavior actually intervening in our cozy human world.”
“Something like that,” Eugene said uneasily. His big hands plucked at each other, a man’s hands but a child’s gesture. “Like the walls between model and reality are breaking down.”
“You know, you’re not the only person who feels this way, Eugene. You aren’t alone.”
“Of course I’m alone,” Eugene said. His expression closed up.
Mikhail longed to hold him, but knew he must not.
The President said, “We intend to build a shield in space. Made of the finest film, it will be a disk wider than the Earth itself. It will be so vast, in fact, that as it begins to take shape it will be visible from every home, every school, every workplace on Earth, for it will be a human-made structure as big in our sky as the sun or the Moon.
“I am told it may even be visible, to the naked eye, from Mars. We will indeed be stamping our mark on the solar system.” She smiled.
Siobhan thought back to the session with her “motley crew” in the Royal Society, where Aristotle had first come up with the notion.
The idea couldn’t have been simpler, in principle. On a sunny day, if the light was too strong, you put up a parasol. So, for protection from the storm, you would build a parasol in space, a mighty cover big enough to shield the whole Earth. And on that crucial day, humankind would shelter safely in the shadow of an artificial eclipse.
“Its center of gravity would be at L1,” Mikhail had said. “Between sun and Earth, co-orbiting.”
Toby asked, “And what is L1?”
L1 is the first Lagrange point of the Earth–sun system. An object circling between Earth and the sun, such as Venus, follows its orbit more rapidly than Earth. But Earth’s gravity field tugs at Venus, though much more feebly than the sun’s. Put a satellite much closer to the Earth—about four times the distance to the Moon—and Earth’s gravity is so strong that the satellite is dragged back just so by Earth, and made to orbit the sun at the same rate as the Earth.
This point of equilibrium is called L1, the first Lagrangian point, for the eighteenth-century French mathematician who discovered it. In fact there are five such Lagrangian points, three on the sun–Earth line, and the other two on the path of Earth’s own orbit, at sixty degrees from the Earth–sun radius.
“Ah,” Toby had said, nodding. “Earth and satellite co-rotate. As if both Earth and satellite were glued to a great rigid clock hand that sticks out from the sun.”
Siobhan said, “I thought L1 is a point of unstable equilibrium.” At Toby’s baffled look she said, “Like a football sitting at the summit of a mountain, rather than in a valley. The ball’s stationary, but liable to fall off in any direction.”
“Yes,” Mikhail said. “But we have placed satellites at such positions before. You can actually orbit the Lagrangian point, use a small amount of fuel to station-keep. It’s well within the envelope of experience: astronautically, not a problem.”
Toby had held his hand up to the ceiling light, experimentally shadowing his face. “Forgive a stupid question,” he said. “But how big would this shield have to be?”
Mikhail sighed. “For simplicity, assume the sun’s rays are parallel as they reach Earth. Then you can see you need a screen as large as the object you’re trying to shield.”
Toby said, “So the shield has to be a disk with at least the diameter of the Earth. Which is—”
“About thirteen thousand kilometers.”
Toby’s jaw had dropped. But he pressed on doggedly. “So we’re talking about a shield thirteen thousand kilometers across. To be built in space. Where the largest structure we’ve put up so far is—”
“I suppose the International Space Station,” Mikhail said. “Much less than a kilometer.”
Toby said, “No wonder I didn’t find this before. When I ran my own search for solutions, I screened out the obviously implausible. And this is obviously implausible.” He glanced at Siobhan. “Isn’t it?”
Of course it was. But the three of them had hammered at their softscreens to figure out more.
Toby said, “There have been studies of this sort of thing before. Hermann Oberth seems to have been the first to come up with the idea.”
“You’d use ultrathin materials, of course,” Mikhail said.
Siobhan said, “Everyday plastic wrap comes in at ten micrometers thick.”
“And you can get aluminum foil the same thickness,” Mikhail said. “But surely we can do better.”
Toby said, “So with an area density of less than a gram per square meter, say, and even adding an element for structural components, your weight could be as little as a few million tonnes.” He looked up. “Did I really just say as little as?”
Siobhan said, “We don’t have the heavy-lift capacity to get that amount of material off the Earth, even given years.”
“But we don’t need to lift it off Earth,” Mikhail said. “Why don’t we build it on the Moon?”
Toby stared at him. “Now that really is crazy.”
“Why so? On the Moon we already manufacture glass, process metals. And we have our low gravity, remember: it’s twenty-two times easier to launch a payload into space from the Moon as from Earth. And we’re already building a mass driver! There’s no reason the Sling project couldn’t be accelerated. Its launch capacity will be huge.”
They factored an estimate of the Sling’s launch capacity into their back-of-the-envelope calculations. It was immediately clear that if they could launch the bulk of the shield’s mass from the Moon, the energy savings would indeed be prodigious.
And there was still no obvious showstopper. Siobhan had felt frightened to breathe, as if she might break the spell, and they had worked on.
But now, sitting in her flat with her mother and daughter, listening to Alvarez announce this preposterous idea to the whole world, different emotions surged in her. Suddenly restless, she walked to the window.
It was nearly Christmas, 2037. Outside, kids were playing soccer. They were wearing T-shirts. While Santa Claus still bundled up on the Christmas cards, snow and frost were nostalgic dreams of Siobhan’s childhood; in England it was more than ten years since the temperature had dipped below freezing anywhere south of a line from the Severn to the Trent. She remembered her last Christmas with her father before his death, when he had railed about having to cut his lawn on Boxing Day. The world had changed hugely in her own lifetime, shaped by forces far beyond human control. How could she be so arrogant as to suppose she could manage an even greater change, in just a few years?
“I’m afraid,” she blurted.
Perdita glanced at her, troubled.
“Of the storm?” Maria asked.
“Yes, of course. But I had to work hard to get the politicians to accept the idea of the shield.”
“And now—”
“Now Alvarez is calling my bluff, in front of the whole world. Suddenly I’ve got to deliver on my promises. And that’s what frightens me. That I might fail.”
Maria and Perdita walked over to her. Maria hugged her, and Perdita rested her head on her mother’s shoulder. “You won’t fail, Mum,” Perdita said. “Anyhow you have us, remember.”
Siobhan touched her daughter’s head.
On the softwall, the President continued to speak.
“I offer you hope, but not false hope,” Alvarez said. “Even the shield alone cannot save us. But it will turn an event that would be nonsurvivable for any of us into a disaster survivable for some. That’s why we must build it—and that’s why we must build on the chance it gives us.
“It goes without saying that this will be by far the most challenging space project ever undertaken, even dwarfing our colonization of the Moon and our first footsteps on Mars. Such a mighty project cannot be managed by one nation alone—not even America.
“So we have asked all the nations and federations of the world to come together, to pool their resources and energies, and to cooperate in this most vital of space projects. I am delighted to say that we have had a virtually unanimous response.”
“‘Virtually unanimous’ my arse,” Miriam Grec grumbled. Here in her Euro-needle office she sipped her whiskey and settled a little deeper into the sofa. “How can you call it ‘unanimous’ when the Chinese have refused to take part?”
Nicolaus replied, “The Chinese play a long game, Miriam. We’ve always known that. No doubt they see this problem with the sun as just another geopolitical opportunity.”
“Maybe. But God alone knows what they are up to with all those taikonauts and Long March boosters…”
“Surely they will come around, in the end.”
She studied him. Even as he spoke, Nicolaus Korombel had one eye on the softscreen bearing Alvarez’s image, the other on monitors that showed in a variety of ways the world’s response to Alvarez’s unfolding message. Miriam had never met anybody with Nicolaus’s ability to parallel-process. It was just one of the reasons she valued him so much.
Although it was an odd thing, she thought, that his very hard-nosed, almost cynically robust thinking, which made him so valuable to her, also made him very opaque. She really knew very little about what he thought and believed, deep inside. Sometimes a faint worry about that gnawed at the edge of her awareness. She must get him to open up, she thought, get to know him better. But there was never any time. And in the meantime he was just too useful.
“So how’s the reaction?”
“Markets down seventeen percent,” Nicolaus said. “As a snap reaction goes, that’s not as bad as we feared. Space and high-tech stocks are booming, needless to say.”
Miriam marveled at such a response. She supposed the impulse to get rich was natural enough—indeed, the global economy wouldn’t work without it. But she did wonder what those eager investors imagined they might achieve if their financial feeding frenzy hindered the ability of the aerospace companies and others to actually get the job done.
Still, it could be worse, she told herself. At least the President’s speech was being made. Even getting the project this far had been a close-run thing.
In the world’s grandest councils, there had been a lot of heated discussion about the wisdom of the solution Miriam had pushed. The shield project would absorb the economic energies of the participating countries for years—and for what? Even the energy the shield was bound to leak through would still add up to a devastating disaster.
And were you really going to bust your balls to save the whole world? Including the Chinese who were refusing to take part, and the Africans who, recovering from the disasters of the twentieth century, were becoming newly resurgent? Couldn’t you just save America, Europe? The military chiefs had even started to develop scenarios for what might follow the sunstorm, when Eurasia and America, if they were the only industrial powers left standing, began to move out from their fortresses to “aid” the remnants of a shattered world. It really would be a new world order, Miriam was earnestly advised, a restructuring of geopolitical power that might last a thousand years…
It had taken some deep conversations with Siobhan McGorran before Miriam had been able to wrap her own limited politician’s imagination around the magnitude of the problem. The sunstorm wasn’t another June 9; it wasn’t Krakatoa or Pompeii; it wasn’t a plague or a flood. And you just couldn’t see this as an opportunity to seek petty advantage. The extinction of humankind, indeed of all life on Earth, was possible. This really was a case of all or nothing—a message Miriam had, at last, managed to batter into the heads of the rest of the world’s decision makers.
President Alvarez spoke on, calmly.
It had to be Alvarez up there on the world’s screens, of course. It had been Miriam who had so far led the political effort behind the shield project. It was she who had firmed up a solid industrial and financial base for the project, she who had gathered together the political will in her own fractious Eurasian Union and beyond to make this unlikely project happen—and she who had used up a good deal of her own political credit in the process. But by common consent, in situations like this it had to be the President of the United States who had to give the world the bad news, and the good, as it had been for generations.
“Alvarez is doing a good job,” Miriam said. “We’re lucky we got somebody like her in the hot seat at the right time.”
Nicolaus snorted. “She’s the best actor in the White House since Reagan, that’s all.”
“Oh, she’s more than that. But she might raise false hopes. Whatever we do,” she said grimly, “people are going to die.”
“But far fewer than might otherwise,” Nicolaus said. “And whatever we do, don’t expect medals. Remember, this is engineering, not magic; no matter how well this works, people are sure to die, in great numbers. And in hindsight people will blame us. We will be called the worst mass murderers in history. That is certainly the Polish way!” He grinned with an odd sort of cheerful gloominess.
“You’re too cynical sometimes, Nicolaus.” But her mood was mellow, softened by the whiskey. She sipped it sparingly, letting Alvarez’s warm voice wash over her.
“The shield will be immense in size. But most of it will be made of a vanishingly thin film, and so its mass will be kept to the minimum. The bulk of its substance will be launched from the Moon, where the lower gravity allows space launches many times easier than from the Earth. The “smart” components that will be required to control the shield will be manufactured on Earth, where the most sophisticated manufacturing processes are available.
“All our resources must be dedicated to this project, and other dreams put on hold, for now. That is why I have decided to recall the Aurora 2, the second of our Mars spacecraft, already bound for the red planet. It will serve as our work shed, if you will.”
Born on ripples of electromagnetism, the President’s words washed past the Moon and, some minutes later, reached Mars.
To Helena Umfraville, the voice in her helmet speakers was tinny. But it was her choice to hear Alvarez like this. To watch the flyby of Aurora 2 she had decided to go EVA, to be immersed in Martian nature. Even a president’s speech couldn’t compete with that.
So she had clambered into her EVA suit. It was an “isolation suit” that you left docked to a hatch of your rover or your hab, and then crawled in through the back, so that you never came into contact with its outer surface—and Mars, with its putative native ecology, was never touched by the oily, watery, bug-ridden mass that was you. And now she stood beside her rover, with her feet planted squarely in crimson dirt, as close to Mars as she was allowed to get.
Around her a rock-strewn plain stretched away, unmarked by humanity save for her own tire tracks. The ground was pinkish brown, and the sky was a yellowy butterscotch color that gathered to orange around the shrunken disk of the sun, almost like an Earth sunrise. The rocks on the ground, scattered at random by some long-gone impact, had been in place so long that they had been polished smooth by windborne dust. This was an old, silent world, like a museum of rocks and dust. But there was weather here, sometimes surprisingly violent when that thin air stirred itself.
And on the horizon she could make out an outcrop of layered rock. It was sedimentary, just like a sandstone bed on Earth—and just like terrestrial sandstone it had been laid down in water. You could search the dry Moon from pole to pole and not find one formation like that unspectacular outcropping. This was Mars: the thought still thrilled her.
But Helena was stranded here.
Of course the Aurora 1 astronauts had known basically what the President was going to say long before she had opened her mouth. Mission control at Houston had broken the news of Aurora 2’s wave-off gently and carefully, well in advance.
Aurora 2 was actually the Mars expedition’s third ship. The first, labeled Aurora Zero, had delivered an unmanned factory to the surface of Mars, which had patiently labored to turn Martian dirt and air into methane and oxygen, the fuel that would send home the human crews that followed. Then Aurora 1 had made the mighty journey, powered by thermal nuclear rockets and carrying six crew. Footprints and flags had come at last to Mars.
The plan had been that once Aurora 2 arrived the first crew would head back to Earth, leaving the bigger second team to expand on what they had already built—an embryonic settlement that marked, everybody had hoped, the start of the continuous human habitation of Mars. The tiny beachhead had already been christened, a bit grandiosely, Port Lowell.
Now that wasn’t going to happen. After two years the first crew remained stuck here—and the word was, because of the priority of the shield work, there wasn’t likely to be a retrieval mission until after sunstorm day itself, more than four years into the future.
The crew understood the need to stay, for they were all intensely aware of the threat posed by the sun. Despite its greater distance, the sun was actually a much more baleful presence here on Mars than on Earth. The home world’s thick atmosphere offered you the equivalent shielding of meters of aluminum; Mars’s thin air gave you only centimeters—no better than if you were riding a tin-can spacecraft in interplanetary space. The neighborhood magnetosphere was no use either. Mars was still and cold, frozen deep inside, and its magnetic field wasn’t a global, dynamic structure like Earth’s, but a relic of arcs and patches. On Mars, the solar climatologists liked to say, the sun engaged directly with the ground, and you had to hide from flares that wouldn’t even be noticed on Earth. So they understood, but that didn’t make the prospect any warmer.
The mood was hard to lift. They were tired, all the time: a sol, Mars’s day, was half an hour longer than Earth’s, just too long for the human circadian system to cope with. In all their simulations, nobody had anticipated that one of the most serious problems on Mars would turn out to be a kind of jet-lag. And now they were stranded. Thanks to Aurora Zero there was no fear of running out of resources. They could tough it out here; Mars would feed them. Still, most of the crew had been bereft at being cut off from their families and homes for so long.
But Helena, though horrified about the prospect of the sunstorm, and perturbed at the work they were going to have to do to ride it out themselves, was quietly pleased. She was growing to love this place, this strange little world where the sun raised a tide in the atmosphere. And Mars hadn’t even begun to give up its secrets to her yet. She wanted to travel to the poles, where every winter there were blizzards of carbon dioxide, or the deep basin of Hellas where, it was said, it got so warm and the air so thick you could pour out liquid water and it would stand, without freezing, on the ground.
And there were human secrets on Mars too.
British-born Helena still remembered her disappointment at the age of six after being woken in the small hours of Christmas Day, 2003, to listen for a signal from Mars that had never come. Now she had come all the way to Mars herself—and had seen with her own eyes the dust-strewn wreckage on Isidis Planitia, all that remained of the brave little craft that had come so far. This hadn’t meant much to the Americans on the crew, but Helena had been pleased when they had allowed her to christen this rover Beagle…
“Lowell, Beagle.” The voice of Bob Paxton, back at Lowell, spoke softly in her headset, cutting through the President’s words. “Almost time. Look up.”
“Beagle, Lowell. Thanks, Bob.” She tipped back her head to inspect the sky.
The spaceship from Earth came rising grandly out of the east, bright in the Martian morning. Helena waited by her rover until the glinting star that should have taken her home had started to dim in the dust at the horizon, its single pass over Mars complete.
Goodbye, Aurora 2, goodbye.
President Alvarez folded her hands and looked into the camera.
“The coming days will be difficult for all of us. I would not pretend otherwise.
“Our space agencies, including our own NASA and U.S. Astronautical Engineering Corps, will of course play a crucial role, and I have every confidence they will rise to this new challenge as they have in the past. The controller of the ill-fated Apollo 13 lunar mission once memorably said, “Failure is not an option.” Nor is it now.
“But the space engineers cannot win through alone. To achieve this we will all have a role to play, every one of us. My dreadful news may shock you now, but tomorrow another day will dawn. There will be newspapers and websites, e-mails to send and phone calls to make; the stores will open; the transport systems will run as they always do—and every workplace and school will, must, be open for business as usual.
“I urge you to go to work. I urge you to do the best job you can, every minute of every day. We are like a pyramid, a pyramid of work and economic contributions, a pyramid supporting at its peak the handful of heroes who are trying to save us all.
“We all lived through June 9, and we overcame the lesser problems posed on that difficult day. I know we can now rise to this new challenge, together.
“As long as humankind survives, our descendants will look back on these fleeting years. And they will envy us. For we were here, on this day, at this hour. And we achieved greatness.
“Good fortune to us all.”
You’re missing the point.
Bisesa wanted to scream at the softwall, to throw a cushion at the President. This shield is heroic. But you have to look beyond that. You have to recognize that all this has been engineered. You have to listen to me!
But for Myra’s sake, as she learned about the impending end of the world, she stayed outwardly calm.
The vagueness of the dates Alvarez quoted baffled her. Why be so elusive? The astrophysicists who had come up with this prediction seemed so precise about everything else that they would surely have narrowed it down to a day.
The date was surely selected by the Firstborn, of course, as was everything about this event. They would pick a day that mattered to them, somehow. But what could matter about a day in April 2042? Surely nothing in the human domain: the Firstborn were creatures of the stars… Something astronomical, then.
“Aristotle,” she said softly.
“Yes, Bisesa?”
“April 2042. Can you tell me what’s going on in the sky in that month?”
“You mean an ephemeris?”
“A what?”
“A table of astronomical data that predicts the daily position of the planets, stars, and—”
“Yes. That’s it.”
The President’s image shrank down to a corner of the wall. The rest of it filled up with columns of figures, like map coordinates. But even the columns’ titles meant little to Bisesa; evidently astronomers spoke a language of their own.
“I’m sorry,” Aristotle said. “I’m not sure of your level of expertise.”
“Assume nonexistent. Can you show me this graphically?”
“Of course.” The tables were replaced by an image of the night sky. “The view from London on April 1, 2042, midnight,” Aristotle said.
At the vision of the impossibly clear, starry sky, a sharp memory prodded at Bisesa’s mind. She remembered sitting with her phone, under the crystalline sky of another world, as the little gadget had labored to map the sky and work out the date… But she’d had to leave everything behind on Mir, even her phone.
Aristotle scrolled through display options, showing her stick-figure constellation diagrams, lines of celestial longitude and latitude.
She dumped all that. “Just show me the sun,” she said.
A yellow disk began to track, impossibly, against a black, star-filled sky, and a date and time box flickered in the corner. She ran through the month, April 2042, from end to end, and watched the sun ride across the sky, over and over.
And then she thought of what she had seen on her strange journey back from Mir with Josh. “Please show me the Moon.”
A gray disk with a sketchy man-in-the-Moon mottling appeared.
“Now start from April 1 and run forward again.”
The Moon made its stately way across the sky. Its phase welled until it became full, and then it began to shrink down, through half full, and to a crescent that enclosed a disk of darkness.
That black disk tracked across the image of the sun.
“Stop.” The image froze. “I know when it’s going to happen,” she breathed.
“Bisesa?”
“The sunstorm… Aristotle. I know this is going to be hard for you to arrange. But I need to speak to the Astronomer Royal—the President mentioned her—Siobhan McGorran. It’s very, very important.”
She stared at sun and Moon, neatly overlapped on her softwall. The date of the simulated solar eclipse was April 20, 2042.
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19: INDUSTRY
Bud Tooke met Siobhan off the Komarov, just as before.
She had already told Bud she wanted to get straight to work, no matter the local time of day. He smiled as he rode with her to the main domes. “No sweat. We’re working a twenty-four-hour-a-day shift here anyhow—have been for six months, ever since the President’s directive came in.”
“It’s appreciated back home,” she said warmly.
“I know. But it’s not a problem. We’re all highly motivated up here.” He sniffed up a deep breath, expanding his chest. “A challenge is energizing. Good for you.”
Siobhan had felt on the edge of exhaustion for the last six months. She said dubiously, “I guess so.”
He eyed her, concern penetrating his military brusqueness. “So how was the trip?”
“Long. Thank God for Aristotle, and e-mail.”
This was Siobhan McGorran’s third trip to the Moon. Her first voyage had been wonderful, something she had dreamed of as a child. Even the second had been exciting. But the third was just a chore—and time consuming at that.
The trouble was, here they were, halfway through 2038, a whole year after June 9, already six months since Alvarez had made her epochal Christmas announcement—and now less than four years before sunstorm day. Siobhan knew intellectually, from her Gantt charts and dependency diagrams and critical paths, that the various subprojects of the mighty shield program were actually going quite well. But inside her head a calendar-clock ticked steadily down.
She tried to explain to Bud. “I’m a natural pessimist,” she said. “I expect things to go wrong, and am suspicious when they go well.” She forced a smile. “Some attitude for a leader.”
He angled his head so his frosting of crew-cut hair caught the corridor strip lights. “You’re doing fine. Anyhow, when it comes to motivation, leave that to me. I was once a pain-in-the-butt sergeant at training camps in the Midwest. I can get them down and dirty. Maybe between us we’ll turn out to be a good team.” And he put his arm around her shoulders and gave her a squeeze.
She could feel his strength, and detected a scent of aftershave. Bud did sometimes seem like a relic of the 1950s. But his indomitability, straightforwardness, and sheer good humor were very welcome. All of which was rationalizing, of course.
As he held her, she felt a deep and pleasant warmth spread out through her belly and rise to her face. She was sorry when the brief hug ended.
On her first visit, Artemis Dome had been a scene of lunar industrial experiments. Now, just a few months later, the scale of the operation had changed utterly. The dome had been sliced open and crude extensions built on it to provide a lot more acreage of processing facility, most of it in vacuum. It was an infernal scene, Siobhan thought, with grotesque spacesuited figures gliding through banks of pipes, ducts, and metallic vessels, and everything stained the ubiquitous charcoal gray of the Moon, like a caricature of the darkest days of England’s Industrial Revolution.
The product of this mighty effort was metal.
Aluminum was the main structural component of the mass driver launch system, while iron would be required for the electromagnetic systems that would be its working muscles. But the mass driver was going to be kilometers long. The lunar colonists were having to jump straight from a trialed process to industrial-scale production; the scale change was tremendous, the pressure immense.
Bud sketched some of the difficulties. “These are tried-and-tested processes on Earth,” he said. “But up here nothing behaves the same, not a heap of ball bearings or oil flowing in a pipe…”
“But you’re getting there.”
“Oh, yes.”
Meanwhile Selene Dome, once the Moon’s first farm, had been turned into a glass factory. It was simple: you pushed lunar regolith in one end, applied focused solar heat, and drew glass out the other end, shimmering hot, to be molded into prefabricated sections.
Bud said, “Every time a journalist gets through to me, I’m asked the same damn question: why are we making the infrastructure of the shield from lunar glass? And every time I have to give the same answer: because this is the Moon. And wonderful though it is, the Moon doesn’t give you a lot of choice.”
The Moon’s peculiar composition was dictated by its formation. The NASA geologists who had studied the first samples returned by the Apollo astronauts had been puzzled: this iron-deficient, volatile-free stuff seemed quite unlike the rocks of Earth’s crust. It was more like the material of Earth’s mantle, the thick layer between crust and core. It turned out that this was because the Moon was made of Earth’s mantle—or rather, of the great gout of it that had been splashed away by that primordial, Moon-making impact.
“And so that’s what we’re left with,” Bud said. “Igneous rocks make up ninety percent of the crust here. It’s as if we were learning to live on the slopes of Vesuvius. And there’s virtually no water, remember. Without water you can’t make concrete, for instance.”
“Hence glass.”
“Hence glass. Siobhan, glass grows naturally on the Moon. Wherever a meteor falls, the regolith fuses, and glass is splashed everywhere. So that’s what we use.
“And here’s the finished product.” With a showman’s flourish he pointed to glass components, some of them many times a person’s height, stacking up in a rudimentary store out in the vacuum. “There are no prototypes here, no test articles. Everything we make is intended to be launched; everything we build will wind up on the shield—everything you see here will fly. The designs they feed us from Earth keep changing, and we’re trying to optimize our manufacturing too, aiming for the minimum weight to provide a given structural strength. So the final shield will be a funny sort of hybrid, with the last components, five years younger, looking quite different from the first. But we’ll just have to cope with that.”
Siobhan gazed at the glass sections with genuine awe. They looked like nothing much, like buttresses for a fairground ride or a fancy trade-show exhibit. But these odd-looking struts of glass, and tens of thousands of others just like them, were to be shot into space, where they would be assembled to form the scaffolding of a mirror wider than the planet. Her wild back-of-the-envelope concept was already coming into physical actuality. She felt thrilled.
Bud was watching the workers beyond the window. “You know,” he said, “I think this could be the making of this crew. Before June 9 we were kind of playing up here, playing at being lunar colonists. Now we’ve got a sense of urgency, a specific goal, a schedule to fulfill. I believe this event will push forward the program of the colonization and exploitation of the Moon by decades, or more.”
That meant little to her, but she saw how important it was to Bud. “That’s wonderful.”
“Yes. But,” he added heavily, “sometimes I walk on eggshells.”
“Why?”
“Because this isn’t what these guys came here for. They’re mostly scientists, remember. Suddenly they’ve been drafted to work on an assembly line. Yes, there’s dynamism and adrenaline. But sometimes they remember their old lives, and they feel—”
“Resentful?”
“Well, I can take that. The worst thing is, they get bored. The disadvantage of overeducation. As long as I can keep them distracted we get along fine.” He peered out, the laugh lines around his eyes catching the light, and she thought he seemed very fond of his temperamental workers.
“Come on,” she said. “You haven’t shown me Hecate yet.”
As they walked on, she slipped her hand into his.
Later he took her out of Clavius Base to see David’s Sling.
As they approached the site of the Sling, Siobhan stood up in the surface tractor’s bubble-dome pressure compartment to see better. Only three kilometers of the launcher had been completed, of a projected thirty. Even so, it was an astonishing sight: in the low sunlight, under a pitch-black sky and against a gray-brown backdrop of Moon dust, the launcher shone like a sword.
The engineers called it a mass driver, or an electromagnetic launcher—or, more simply, a space gun. The heart of it was an aluminum track standing on trestle legs, thin and light like all lunar constructions. Wrapped around the track was a coil of iron, a vast spiral that Bud called the solenoid. At the loading end spacesuited figures moved cautiously around a crane, which was hoisting a glistening pellet up onto the track. The track stretched away across the level floor of Clavius, soon passing out of sight beyond the Moon’s close horizon.
“The principle is simple,” Bud said. “It’s a cannon driven by electromagnetism. You wrap your cargo in a blanket of iron—which we can reuse, by the way. You put your cargo pellet on the rail. The magnetic field, generated from that blockhouse over there”—he pointed at a nondescript dome—“then pulses through the solenoid, and your pellet is pushed along the track.” The changing magnetic field induced electric currents in the iron blanket, and the currents then pushed against the magnetism: “It’s just the principle of the electric motor,” Bud said.
As he spoke he pressed his hand against the small of her back with a pleasing familiarity.
She prompted, “And after thirty kilometers of accelerating—”
“You have escape velocity, without the need for any of that messy business of rockets and launch pads and countdowns. And then you can go wherever you want—fall all the way down to Earth, even.”
“It’s really a fantastic conception,” she said.
“Yeah. But like most of what we do on the Moon, people figured it all out long before they had a chance to get here to build it. The idea of an electromagnetic launcher dates back to the 1950s, I think. A science fiction writer. Famous in his day…”
“Couldn’t you build a mass driver on Earth?”
“Yeah. In principle. But the air would be a problem. You would be flying at interplanetary speeds a meter above the ground. On Earth, at escape velocity, Mach 20 or 25, you’d burn up. But up here there’s no air, so no air resistance. Then we have our famous low gravity, so the speeds we need to acquire are much less than on Earth: down there you’d need a launcher twenty times as long as this one—maybe six hundred kilometers. As for power, all that lovely sunlight falls down from the sky for free. But the real economy comes from the fact that unlike with rocket technology, all our launch equipment stays bolted to the ground, where it belongs. With the Sling, we can get off this rock for pennies per kilogram.”
He started to wax enthusiastically about the opportunities the Sling and its more sophisticated successors would one day give to the Moon. “From here we can send heavy-lift components to the Lagrange points, or Earth orbit, or to the planets and beyond, for a fraction of the effort and cost of launching from Earth. Once people dreamed that the Moon would be the stepping-stone to opening up the solar system. Those dreams died when it was found that the Moon has only a trace of water. But this is how the dream will live again.”
She touched his arm a little wistfully. She relished his passion, his energy. But he was oddly like Eugene Mangles, in a way: as Eugene’s obsession was his work, so Bud’s was evidently the Moon and its future—to the exclusion of herself, she thought. “Bud,” she said. “You sold me. But for now, all I want the Moon to do is to save the Earth.”
“We’re working on it. Even though we all know it won’t be enough.”
The shield couldn’t provide perfect cover. It had had to be designed to block the sunstorm’s peak-energy bombardment in the visible light spectrum, but could do nothing about an anticipated accompaniment of X-rays, gamma rays, and other nasties, peripheral in terms of the storm’s total output, but potentially devastating for the Earth. “We couldn’t do it all,” she said.
“I know. I keep telling my folk that. But even so it doesn’t feel enough, whatever we do… Look. I think they’re ready for a test.”
The cargo pellet was in place on the gleaming track. The crane withdrew. She saw the pellet start to move: slowly at first, a ponderous start that told of its mass, and then more rapidly. That was all there was to it. There were no special effects: no flaring fire, no billowing smoke. But as the generators poured their energies into the launcher she felt a tingle in her gut, perhaps some biochemical response to the mighty currents flowing just a few hundred meters away.
The pellet, still accelerating, shot out of sight.
Bud clenched a fist. “Today all we can do is dig another hole in Clavius’s floor. But in six months tops we’ll be firing to orbit. Imagine riding that thing, riding the lightning across the face of the Moon!”
On the Moon’s surface, rovers were already racing to retrieve the cargo pellet, spraying up rooster tails of dust behind them. And the crane was moving back into its position, ready for another run.


 
20: HUMAN RESOURCES
Eugene sat in his room, hands folded on a small table. The room was without decoration or personalization—minimal even by the standards of the Moon, where everything was filtered through the huge expense of being shipped up from Earth. He didn’t even have a closet, just the packing carton that must have brought his clothes to the Moon in the first place.
Eugene remained an enigma to Siobhan. He was a big, handsome boy. If you knocked him cold and rearranged his limbs a bit he’d have made a great fashion model. But his posture was slumped, his face creased up with concern and shyness. Siobhan thought she had never met anybody with a greater contrast between his inner and outer selves.
“So how are you feeling, Eugene?”
“Busy,” he snapped back. “Questions, questions, questions. It’s all I get, day and night.”
“But you understand why,” she said. “We’ve already started building the shield, and on Earth they are making other preparations. All on the basis of your predictions: it’s really quite a responsibility. And unfortunately, Eugene, right now it’s only you who can do that for us.” She forced a smile. “If you’re building a shield thirteen thousand kilometers across, a mistake in the sixth decimal place means a mismatch of a meter or more—”
“It gets in the way of the work,” he said.
She stopped herself from snapping back, I am the Astronomer Royal. I’ve done the odd bit of science myself. I do understand what it takes. But we’re talking about the safety of the world here. For God’s sake stop being such a prima donna… But she glimpsed real misery in his downcast face.
After all, she reflected, it wasn’t likely somebody as unworldly as this would be any use at prioritization or time management. Eugene surely had no mental equipment for handling conflicting demands—and probably no tact in dealing with those making such demands, from Prime Ministers and Presidents on down.
And then there was his public notoriety.
Siobhan had the feeling that even now, despite all the grave scientific pronouncements and political pontificating and arguing, most people didn’t really believe, in their guts, that the sunstorm was going to happen. Alvarez’s initial announcement had triggered a wave of alarm, flurries of speculation on the stock markets, flights into gold, and a sudden surge of interest in properties in Iceland, Greenland, the Falklands, and other extreme-latitude locations wrongly imagined to be relatively safe from the storm. But for most people, as the world kept turning and the sun kept shining, the sense of crisis quickly faded. Vast defensive programs, like the shield, were being mobilized, but even they weren’t visible yet to most people. It was still a phony war, the analysts said, and most people had forgotten about it and just got on with their lives. Even Siobhan found herself fretting about the long-term cosmological projects she’d been forced to abandon.
But in a world of billions there was a fraction of a percent imaginative enough, or crazy enough, to take the threat to heart—and a fraction of them looked for somebody to blame. As the man who had figured out the sunstorm, there were plenty prepared to dump their fear on Eugene. There had even been death threats. It had been a mercy he had stayed on the Moon, she thought, where his safety was relatively easy to assure. But even so he must have felt as if he were being flayed alive.
She got out her softscreen and began making notes. “Let me help you,” she said. “You need an office. A secretary…” She saw panic in his eyes. “Okay, not a secretary. But I’ll set up somebody to filter your calls for you. To report to me, not you.” But I think you will need somebody here on the Moon to hold your hand, she thought. An idea struck her. “How’s Mikhail?”
He shrugged. “Haven’t seen him.”
“I know he has his own priorities.” The Space Weather Service, which had suddenly grown from an obscure near joke to one of the most high-profile agencies in the solar system, was almost as inundated as Eugene himself. But she had seen Mikhail work with Eugene; she had a sense the solar astronomer would be able to get the best out of the boy. And, given the way Mikhail looked at Eugene, it would be a task Mikhail would perform with competence and affection. “I’ll ask him to spend more time with you. Maybe he could move back here to Clavius; he doesn’t have to be physically at the pole station.”
Eugene showed no notable enthusiasm for the idea. But he didn’t reject it outright, so Siobhan decided she had made some progress.
“What else?” She bent forward so she could see his face more clearly. “How are you feeling, Eugene? Is there anything you need? You must know how important your welfare is, to all of us.”
“Nothing.” He sounded sullen, even sulky.
“What you found is so important, Eugene. You could save billions of lives. They’ll build statues to you. And believe me, your work, especially your classic paper on the solar core, is going to be read forever.”
That provoked a weak smile. “I miss the farm,” he said suddenly.
The non sequitur took her aback. “The farm?”
“Selene. I understand why they had to clear it all out. But I miss it.” He had grown up in a rural area in Massachusetts, she remembered now. “I used to go work in there,” he said. “The doctor said I needed exercise. It was that or the treadmill.”
“But now the farm’s been shut down. How typical that in trying to save the world we kill off the one bit of green on the Moon!”
And how psychologically damaging that might be. In trying to figure out these spacebound folk she had read stories of cosmonauts on the first, crude, tin-can space stations, patiently growing little pea plants in experimental pots. They had loved those plants, those small living things sharing their shelter in the desolation of space. Now Eugene had shown the same impulse. He was human after all.
“I’ll fix it,” she said. “A farm’s out of the question for now. But how about a garden? I’m sure there’s room here in Hecate. And if there isn’t we’ll make room. You lunar folk need reminding of what you’re fighting to save.”
He looked up and met her gaze for the first time. “Thank you.” He glanced at the softscreen before him. “But if you don’t mind—”
“I know, I know. The work.” She pushed back her chair and stood up.
That night she went to Bud’s room.
He whispered, “I wasn’t sure if you’d come.”
She snorted. “I knew for sure you wouldn’t walk down the corridor.”
“Am I so transparent?”
“As long as the journey got made by one of us,” she said.
“I told you we’d be a good team.”
She unzipped her jumpsuit. “Prove it, hero.”
Their lovemaking was wonderful. Bud was a lot more athletic than she was used to, but he was more focused on her than most of her lovers ever had been.
And he was ingenious in his use of the Moon’s gentle gravity. “One-sixth G is the gravity of choice,” he gasped at one point. “On Earth you’re crushed. In zero G you’re floundering around like a beached salmon. In one-sixth, you’ve enough weight to give you a little traction, and yet you’re still as light as a kid’s balloon. Why, I’m told that even on Mars—”
“Shut up and get on with it,” she whispered.
Afterward she stayed awake for a long time, just relishing the strong warmth of his arms around her. Here they were, two humans in this bubble of light and air and warmth on the lethal surface of the Moon. Like the cosmonauts and their pea plants, she thought: all they had, in the end, was each other.
Even when the sun betrayed them, they had each other.


 
21: SHOWSTOPPERS
“So there it is,” Rose Delea said flatly. “You have two problems you can’t get over. Without the Chinese heavy-lift capability, you can’t finish the shield infrastructure on time. And even if you could, you don’t have a way to manufacture all the smartskin you need.” She sat back and stared out of her softscreen at Siobhan. “You’re fucked.”
Siobhan pressed the balls of her thumbs to her eyes, and tried to keep her temper. It was January 2039—six months after she had seen those first shield components stacking up on the Moon, already eighteen months since the June 9 event. Another Christmas had come and gone, a bleak and joyless festival, and little more than three years remained before the sunstorm was due to hit.
Save for Toby Pitt and the talking heads from space on the softscreens, Siobhan was alone here in the Royal Society Council Rooms, the location that had come to serve as her communications base. Toby’s job as the Society’s events manager had gradually evolved into his becoming her PA, amanuensis, and shoulder-to-cry-on. And she certainly felt like crying now.
“We’re fucked, Rose,” she said.
“What?”
“Rose, sometimes you sound like my plumber. You’re fucked is wrong. Language is crucial. It’s not my problem, it’s ours. We’re fucked.”
Bud Tooke, peering from another softscreen, laughed gently.
Rose glared. “Fucked is fucked, you stuck-up pom. I need a coffee.” And she pushed herself out of her chair and drifted out of shot.
“Here we go again,” Mikhail said grimly.
Despite her usual intrinsic anxiety about the schedule, before she had come into work this morning Siobhan had actually felt optimistic about the way things were going.
On the Moon, after months of stupendous effort by Bud and his people, the Sling was completed and operational. Even the construction of a second mass driver was under way. Not only that, but the glass manufacturing operations were proceeding apace: plants had been set up all over the bare soil of Clavius Crater, so that streams of components poured into the Sling’s launching bay by lunar day and night. Rose Delea, seconded from her helium-3 processing work, had proven a more than capable manager for that end of the project, despite her dour attitude.
Meanwhile Aurora 2 had been safely brought back from Mars and was lodged at L1, the crucial Lagrangian point suspended between Earth and sun. With the Sling fully operational the first loads of lunar-glass buttresses and struts had been fired up to the assembly site, and construction of the shield itself had started. Bud Tooke was now in nominal charge of all the subprojects at L1, and, as Siobhan had always known he would, he was delivering quietly and efficiently. Soon, it was said, the proto-shield would be big enough to see with the naked eye from Earth—or would have been, were it not forever lost in the glare of the sun.
Even Siobhan’s personal life had been looking up, to general astonishment among friends and family. She hadn’t expected that her affair with Bud would deepen so smoothly and so quickly, especially since they spent almost all their time on separate worlds. In the toughest days of her life, the relationship had been a source of comfort and strength to her.
But now, in what should have been a routine weekly progress meeting, two showstopper problems had come looming out of nowhere.
On her screen Rose Delea reappeared with coffee that sloshed in a languid low-G way. The conversation resumed, and Siobhan tried to focus on the issues.
Mathematically, the positioning of an object at a Lagrangian point was simple. If the shield had been a point mass, it could have been poised neatly on the sweeping line joining Earth to sun at L1. But this project was no longer mathematics; it was engineering.
For one thing the L1 point wasn’t really stable at all, but only semi-stable: if you knocked that point mass out of position it would tend to drift back to its place along the line of the Earth–sun radius, but would happily float away from the line in any other direction. So you needed to add station-keeping mechanisms, such as rocket thrusters, to hold the shield in place.
And then, of course, the shield was not a point mass, but an extended object large enough eventually to shadow the whole Earth. Only the shield’s geometric center, intersecting the Earth–sun line, could be properly balanced at the L1 point. All other points were drawn toward the center, and given time the shield would have crumpled in on itself. Making it rigid would have raised the mass unfeasibly. The problem was to be overcome by giving the shield a slow rotation. The spinning was stately, at only four revolutions per year—“as if God is twirling His parasol,” as Mikhail described it—but enough to keep the shield rigid.
But the rotation created other problems. Docking with a spinning object in space, even one as slow moving as the shield, was a lot more tricky than with a stationary object. More seriously, by being spun up, the shield would become a huge gyroscope. As it followed its orbit between Earth and sun it would tend to keep the same orientation in space—and so, over a year, it would tip its face away from the sun–Earth line, making it useless as a parasol.
Meanwhile there were other forces to consider besides gravity. Sunlight itself, a rain of photons, exerts a pressure on every object it touches. It is too gentle a force for human senses to detect on an upraised hand, but it would be enough to drive a yacht with filmy kilometer-wide sails from world to world—and it was certainly enough to exert a significant force on an object as large as the shield. There were other complications too, such as perturbation by the gravity fields of the Moon and the other planets, and a tweaking by Earth’s own magnetic field.
To cope with all this, the shield’s surface was to be made adjustable. Panels could be opened and closed in careful patterns, so that the gentle pressure of sunlight could be harnessed to turn the shield. It was an elegant solution: sunlight itself would be used to keep the shield properly positioned.
But to maintain its station in this environment of multiple and constantly changing forces, the shield itself had to be smart enough to be aware of its position in space, and able to adjust itself dynamically. Ideally every square centimeter of the shield would know all about the forces acting on it and on the shield as a whole, and would be able to compute how it should position itself in response.
This distributed, interconnected intelligence was to be achieved by the manufacture of a “smartskin.” The shield’s epidermis, less than a micrometer thick, would not just be a reflective skin but would be packed with circuitry. The local smartness, interconnected, would of course add up to a total powerful intelligence. The completed shield would, it was thought, be the smartest single entity humankind had yet constructed—smarter even, probably, than Aristotle, the only uncertainty coming because nobody knew quite how smart Aristotle was.
So much for the design, complicated enough in itself. The implementation was something else.
The manufacture of the smartskin was one headache today; there weren’t enough nano-factories to turn it out in time. But even more serious was the problem caused by the pressure of sunlight. Although it could be used for active position control, its very existence caused a fundamental difficulty—which was the day’s second showstopper.
“Let’s go through it step by step,” Bud said. “The sunlight presses on the reflective face of the mirror. The light pressure acts against the sun’s gravity—so it’s as if the sun’s gravity is effectively reduced, and the L1 balance point is moved toward the sun along the Earth–sun line.
“Now, we’re trying to minimize the shield’s design mass. But the lighter the shield is, the more the sunlight can push it back. And the farther it drifts toward the sun, the bigger the shield has to be to shade the whole Earth. So its mass actually starts increasing again… These two effects counteract to provide a minimum solution. Am I right? For a given thickness of film there is a theoretical minimum mass for the shield, below which there is no feasible design solution.”
Siobhan said, “And without the Chinese—”
“We can’t meet that minimum,” Rose said with a kind of grim pleasure.
The problem was a shortfall of heavy-lift capacity. Although the Chinese government had initially declined to participate in the shield program, Miriam Grec had been sure that after enough emollient diplomacy, and a little horse trading, the Chinese would come on board. Miriam had actually instructed Siobhan to factor into her plans the availability of the Chinese fleet of Long March heavy-lift boosters.
Well, Miriam Grec had proven to be right about many things, but not about the Chinese. Their resistance to participation had not altered one jot, and their space launch capabilities were being dedicated, it seemed, to some secretive scheme of their own.
Whatever the Chinese were up to didn’t matter to Siobhan. All she did care about was that despite months of frantic redesign they had failed to come up with a feasible solution: without the Chinese and their Long March boosters—and maybe even with them, said the pessimists—there just wasn’t any way to get that minimum mass to L1 in time.
Siobhan knew that momentum was everything for this project. The shield was hugely, horribly, ruinously expensive: the project absorbed more than the net GDP of the United States, and therefore a respectable fraction of the whole world’s economic output. Indeed the shield was thought to be humankind’s single most expensive project in real terms since the “project” of winning the Second World War. The money didn’t come out of nowhere, and many other programs, notably climate-change mitigation efforts in the desiccated heart of Asia and drowning Polynesia, were being put on hold, to predictable protests.
As the project became more real, it was provoking sincere political anger. In a way Siobhan welcomed that; it meant that more than a year after Alvarez’s Christmas announcement, the “phony war” was coming to an end, and people were starting to believe enough in the sunstorm to care what was being done about it. Of course there were technical problems to solve; what they were attempting had never been done before. But Siobhan knew that if she allowed a hint of doubt to seep out of her management structure, it would soon erode the fragile political consensus behind the project—an infrastructure every bit as essential to the shield as the glass struts and booms being shipped up from the Moon.
Siobhan massaged her temples. “So we find another way to do it. What can we change?”
Rose ticked points off on her strong fingers. “You can’t change the basic forces involved. You can’t change the gravity fields of sun or Earth, or the pressure per square centimeter of sunlight. You can’t shrink the shield. If it was transparent, sunlight would pass straight through the shield without troubling it, of course.” She smiled. “But then there would be no point in building it in the first place, would there?”
“There must be something, damn it,” Siobhan snapped.
She looked around at the softscreens that lined the walls of the room. The faces that peered back at her, her senior project managers, were projected from various corners of the Earth, the Moon, and L1 itself. The expressions of Bud and Mikhail Martynov as always radiated sympathy and support. Rose was wearing her usual it-can’t-be-done scowl. Many of the others were more reserved. Some may actually have been grateful to Rose and her showstoppers, as she gave them something to hide their own issues behind.
They just didn’t get it, Siobhan thought. There was a failure of imagination, even among her people, some of the smartest engineers and technologists around, who were closer to the project than anybody else. They weren’t just building a bridge here, or just flying to Mars; this wasn’t just another project, another line on a curriculum vitae. This was the future of humanity they were dealing with. If they fouled up, whatever the cause, there would be no tomorrow in which to hand out blame: there would be no careers to wreck, no new directions to seek. Siobhan ought to welcome Rose’s bluntness, she thought; at least from her you got the straight skinny, whatever the consequences.
“I’m not going to give you a pep talk,” she said. “Let me just remind you what President Alvarez said. Failure is not an option. It still isn’t. We are going to work on this until our foreheads bleed, and we are going to find solutions to both these problems of ours today, come what may.”
Bud murmured, “We’re with you, Siobhan.”
“I hope that’s true.” She stood, pushing back her chair. She said to Toby, “I need a break.”
“I don’t blame you. Just a reminder—your ten o’clock is outside.”
Siobhan glanced at a softscreen diary page. “Lieutenant Dutt?” The soldier who had, it seemed, spent more than a year trying to get access to Siobhan, with grave news she wouldn’t divulge to anybody else, and had finally drifted to the top of the in-tray. More problems. But at least different problems.
She stretched, trying to dissipate the ache in her upper neck. “If anybody cares I’ll be back in thirty minutes.”


 
22: TURNING POINT
Lieutenant Bisesa Dutt, British Army, was waiting for Siobhan in the City of London Rooms. She was drinking coffee and studying her phone.
As Siobhan crossed the room she was distracted by a peculiar shadow. Looking out the window, she glimpsed a gaunt framework rising beyond the rooftops of London: it was the skeleton of what would become the London Dome, the city’s own effort to protect itself from the sunstorm. It was already the mightiest construction project in London’s long history, although predictably it was dwarfed by still mightier shelters being raised over New York, Dallas, and Los Angeles.
From the beginning they had always known, just as Alvarez had announced, that the shield was not going to save the Earth from one hundred percent of the sun’s rage, even assuming it got built at all. Some of it was going to get through—but the shield would give humanity a fighting chance, a chance that had to be taken. The trouble was that nobody knew how much pain the world below, and cities like London, would have to absorb.
The Dome was merely the most visible of the changes befalling the city. Across London the government had begun a program of laying up stores of nonperishable food, fuel, medical supplies, and the like, and the prices of such items were escalating. Even water rates were increasing as the authorities siphoned off supplies to fill immense underground tanks under the city’s parks. It was like preparing for war, Siobhan thought. But the necessity was very real.
Certainly the building of the Dome, a physical manifestation of the danger to come, had started at last to make people believe, deep in their guts, that the sunstorm was real. Across the city there was a sense of apprehension, and the medical services reported upsurges in anxiety and stress. But there was excitement too, in a way, even anticipation.
Siobhan had been traveling extensively, and she’d found that things were much the same everywhere.
In the United States especially she thought there was a sense of determination, of unity; America, as always, was having to bear a disproportionately heavy weight of the global effort. Across the nation, even where domes were impractical, there was a neighborhood-level drive to prepare, as the National Guard, the Scouts, and a hundred volunteer drives dug shelters into their own backyards and their neighbors’, filled underground tanks with rainwater, and collected aluminum cans to be filled up with emergency rations. Meanwhile there was a less obvious but equally dramatic effort to archive as much knowledge as possible, in digital and hardcopy forms, in great storage facilities in deep mine shafts, wells, Cold War–era bunkers, and even on the Moon. This was after all the true treasure of the nation, indeed of humankind—but this program gathered more controversy from those who argued that you should save “people first and last.” President Alvarez was proving expert once more in guiding her nation’s spirits; she was planning a program of celebrations of World War II centenary events, leading up to Pearl Harbor in 2041, to remind her fellow citizens of great trials they had faced before, and overcome.
There was dissension, all over the world. Aside from genuine differences of opinion about how to respond to this emergency, there were plenty of devout types who thought it was all a punishment by God, for one crime or another—and others who were angry at a God who had allowed this to happen. And some, the radical green types, said humankind should just accept its fate. This was a kind of karmic punishment for the way we had messed up the planet: let the Earth be wiped clean, and start again. Which might be a comforting idea, Siobhan thought grimly, if you could be sure there would be anything left after the sunstorm to start again with.
But even so there was still an unreal sheen to things. With the sun shining brightly over London, the Dome seemed as inappropriate as a Christmas tree in July. Most people just got on with their lives—even those who thought it was all a scam by the construction companies.
And in the middle of all this, here was Lieutenant Bisesa Dutt, and another mystery for Siobhan.
She reached Bisesa’s table and sat down, asking an attendant for coffee.
“Thank you for seeing me,” Bisesa began. “I know how busy you must be.”
“I doubt if you do,” Siobhan said ruefully.
“But,” Bisesa said calmly, “I think you’re the right person to hear what I have to say.”
As she sipped her coffee Siobhan tried to get a sense of Bisesa. As Astronomer Royal she had always been expected to deal with people—sometimes thousands of them at once, when she gave public lectures. But since being press-ganged by Miriam Grec into this position of extraordinary responsibility, as a sort of general manager of the shield project, she believed she was acquiring a protective skill in sizing people up: the quicker you understood what faced you, the better you could deal with it.
And so here was Bisesa Dutt, Army officer, out of uniform, far from her posting. She was of Indian extraction. Her face was symmetrical, her nose long, and her gaze was strong but troubled. She was above medium height, with the physical confidence of a soldier. But she was gaunt, Siobhan thought, as if she had been hungry in the past.
Siobhan said, “Tell me why I need to listen to you.”
“I know the date of the sunstorm. The exact date.”
Because the authorities, guided by teams of psychologists, were continuing to work to minimize panic, that was still a closely guarded secret. “Bisesa, if there has been a security leak, it’s your duty to tell me about it.”
Bisesa shook her head. “No leak. You can check.” She lifted one foot and tapped the sole with her fingernail. “I’m tagged. The Army has been monitoring me since I turned myself in.”
“You went AWOL?”
“No,” Bisesa said patiently. “They thought I had. Now I’m on compassionate leave, as they call it. But they are monitoring me anyhow.”
“And so the date—”
“April 20, 2042, you mean?”
Siobhan regarded her. “Okay, I’ll bite. How do you know that?”
“Because there is a solar eclipse on that day.”
Siobhan raised her eyebrows. She murmured, “Aristotle?”
“She’s correct, Siobhan,” Aristotle whispered in her ear.
“Okay. But so what? An eclipse is just a lining up of sun, Moon and Earth. It has nothing to do with the sunstorm.”
“But it does,” Bisesa said. “I was shown an eclipse, during my journey back home.”
“Your journey.” Siobhan had only glanced at Bisesa’s file. She’d come down to meet her on impulse, to get away from her teleconference for a while. Now she was beginning to regret it. “I know something of the story. You had some kind of vision—”
“Not a vision. I don’t want to use up our time discussing it. You have the files; if you believe me, you will check up on it later. Right now I need you to listen. I knew that something dreadful was going to happen to the Earth, the day I got back. And by showing me the eclipse they were telling me it had something to do with the sun.”
“They?…”
Bisesa’s face clouded, as if she didn’t quite believe it all herself—and she rather wished she didn’t have to. But she plowed on. “Professor McGorran, I believe that the sunstorm is no accident. I believe it is the result of intentional harm being done to us by an alien power.”
Siobhan pointedly glanced at her watch. “What alien power?”
“The Firstborn. That’s what we called them.”
“We?… Never mind. I don’t suppose you have any proof.”
“No—and I know what you’re thinking. People like me never do.”
Siobhan allowed herself a smile, for she had been thinking exactly that.
“But the Army did find some anomalies in my physical condition they couldn’t explain. That’s why they gave me leave. That’s proof of a sort. And then there’s the principle of mediocrity.”
That threw Siobhan. “Mediocrity?”
“I’m no scientist, but isn’t that what you call it? Copernicus’s principle. There should be nothing special about any given location in space or time. And if you have a chain of logic that indicates there is something special about a given moment—”
“Never trust coincidences,” Siobhan said.
Bisesa leaned forward intently. “Doesn’t it strike you that the sunstorm, occurring now, is the mightiest coincidence of all time? Think about it. Humanity is a mere hundred thousand years old. The Earth, and the sun, are forty thousand times as old as that. If it were purely natural, surely the sunstorm could have occurred at any time in Earth’s history. Why should the sun blow its top now, just in this brief moment when there happens to be an intelligence running around on the planet?”
For the first time in the course of the conversation Siobhan felt faintly disturbed. After all, she’d had, independently, vague thoughts along these lines. “You’re saying this is no accident.”
“I’m saying the sunstorm is intentional. I’m saying we are the target.” Bisesa left the word hanging in the air.
Siobhan turned away from the intensity of her gaze. “But this is all just philosophy. You have no actual proof.”
Bisesa said firmly, “But I believe that if you look for proof you will find it. That’s what I’m asking you to do. You’re close to the scientists who are studying the sunstorm. You could make it happen. It could be vital.”
“Vital?”
“For the future of humankind. Because if we don’t understand what we’re dealing with, how can we beat it?”
Siobhan studied this intent woman. There was something odd about her—something of another world, perhaps, another place. But she had an intelligent soldier’s clarity and conviction. She could be wrong in what she says, Siobhan thought. But I don’t think she’s mad.
On a whim she dug into her jacket pocket and dug out a scrap of material. “Let me show you what we’re actually working on right now, the problems I’m wrestling with. Have you ever heard of smartskin?…”
This was a prototype sample of the material that would some day, if all went well, be stretched over the gaunt lunar-glass framework of the shield. It was a glass-fiber spiderweb, complex and full of components, detailed on scales as small as the eye could see. “It contains superconducting wires to transmit power and to serve as comms links. Diamond fibers, too small to see, for structural strength. Sensors, force multipliers, computer chips, even a couple of tiny rocket motors. There, can you see?” The scrap, the size of a pocket handkerchief, weighed almost nothing; the little rocket motors were like pinheads.
“Wow,” Bisesa said. “I thought it was just a big dumb mirror.”
Siobhan shook her head ruefully. “That would be too easy, wouldn’t it? The whole shield won’t have to be smart fabric, but maybe one percent of it will. It’s like a huge cooperative organism.”
Bisesa touched the material reverently. “So what’s the problem?”
“The manufacture of the smartskin. The trouble is, it has to be nanotechnological…”
Nanotechnologies were still in their infancy. But nanotech, a process that built atom by atom, was the only way to manufacture a material like this, with a complexity that went down below the molecular.
Bisesa smiled. “Can I tell my daughter about this? She’s a modern sort of kid. Nanotech fairy tales are her favorite sort.”
Siobhan sighed. “That’s the trouble. In a story you throw in a handful of magic dust, and nano will build you anything—right? Well, nano will build almost anything, but it needs something to build with, and energy to do it. Nano is more like biology, in some ways. Like a plant, a nano application draws energy and materials from its environment, and uses them to fuel its metabolism, and build itself up.”
“Instead of leaves and trunks, space shields.”
“Yes. In nature metabolic processes are slow. I once saw a bamboo shoot growing at naked-eye speeds: nano is directed, and faster than that. But not much faster.”
Bisesa stroked the bit of smartskin. “So this stuff grows slowly.”
“Too slowly. There aren’t enough factories on the planet for us to churn out the quantity of smartskin we need. We’re stuck.”
“Then ask for help.”
Siobhan was puzzled. “Help?”
“You know, people always think on a big scale—what can the government do for me, how can I gear up industry to churn out what I want? But I learned, working for the UN, that the way the world really works is through ordinary people helping each other, and helping themselves.”
“What are you suggesting?”
Bisesa cautiously picked up the smartskin. “You say this stuff grows like a plant. Well, could I grow it?”
“What?”
“I’m serious. If I put it in my window box, and fed and watered it, and kept it in the sun—”
Siobhan opened her mouth, and closed it. “I don’t know. An open plant pot wouldn’t do, I’m sure of that. But maybe some reasonably uncomplicated kit would work. And maybe the design could be adapted to draw on local nutrients—”
“What does that mean?”
“From the soil. Or even household waste.”
“How would you get it started?”
Siobhan thought. “You’d need some kind of seed, I guess. Enough to encode the construction data, and to bootstrap the macro-scale growth.”
“But if my neighbor grew one, she could pass on seeds to me. And I could pass them on from my, umm, ‘plant’ to the next person.”
“And then you’d need some kind of collection system to bring the finished smartskin to some central point… But wait,” Siobhan said, thinking fast. “The total area of the shield is around a hundred thousand billion square meters. One percent of that, and a global population of ten billion—why, every man, woman, and child on Earth would have to produce, oh, say a blanket ten or twenty meters on a side. Everybody.”
Bisesa grinned. “Surely less than that if the factories do their job. And it isn’t so much. We’ve still got three years. You’d be surprised what Boy Scouts and Girl Guides can produce when they’ve a mind to do it.”
Siobhan shook her head. “This needs thinking through. But if it’s possible I’ll owe you a debt of gratitude.”
Bisesa seemed embarrassed. “It’s an obvious idea. If I hadn’t come up with it, you would have yourself—or somebody else.”
“Maybe.” She smiled. “I ought to introduce you to my daughter.” Saving the world is so 1990s disaster movie! Nobody believes in heroes anymore, Mum… This way, everybody would be a hero, she supposed. Maybe it would catch even Perdita’s imagination.
Bisesa asked, “Why did you show me this stuff?”
Siobhan sighed. “Because this is real. This is engineering. This is what we’re building, right now. I thought if you saw this—”
“It might puncture my fantasies,” Bisesa said.
“Something like that, maybe.”
“Just because something is big, indeed superhuman, doesn’t make it any less real,” Bisesa said evenly. “Or any less relevant. And anyhow, as I’ve said, you don’t have to believe me. Just look for proof.”
Siobhan stood up. “I really ought to get back to my meeting.” But she hesitated, intrigued despite herself. “You know, I’m open-minded enough to accept the existence of extraterrestrial aliens as a possibility. But what you’re describing makes no psychological sense. Why would these hypothetical Firstborn try to destroy us? And even if it were so, why would they give you these hints and glimpses? Why would they warn any of us—and why you?…”
But even as she spoke, Siobhan thought of a possible answer to her objection.
Because there are factions among these Firstborn. Because they are no more united and uniform of view than humanity is—why should a more advanced intelligence be homogeneous? And because there are some of them, at least, who believe that what is being done is wrong. A faction of them, working through this woman, Bisesa, are trying to warn us.
This woman could be crazy, Siobhan thought. Even after meeting her, she was ninety percent sure that was true. But her story did make a certain sense. And what if she was right? What if an investigation did turn up evidence to back her claims? What then?
Bisesa was watching her, as if reading her thoughts. Siobhan didn’t trust herself to speak again, and she hurried away.
When she got back to the Council Room, the level of chatter among the population of heads dropped a little. She stood in the middle of the room and peered around. “You’re all acting as if you’ve got something to be ashamed of.”
Bud said, “Perhaps we have, Siobhan. It’s beginning to look as if things aren’t as black as we painted them. The issue of the solar pressure and positioning—one of us came up with a solution. We think.”
“Who?” Siobhan faced Rose Delea. “Rose. Surely not you.”
Rose actually looked embarrassed. “Actually it was our conversation earlier. When I said something about how we’d have no problem if the sunlight was allowed to pass straight through the shield? It got me thinking. There is a way we could make our shield transparent. We don’t reflect the sunlight. We deflect it…”
The shield would be made clear, but scored on one side with fine parallel grooves: prisms.
“Ah,” Siobhan said. “And each ray of sunlight would be turned aside. We’d be building, not a mirror, but a lens, a huge Fresnel lens.”
It would be an all-but-transparent lens that could turn the sunlight away a little, by only a degree or less. But that would be sufficient to spare the Earth from the blast of the sunstorm. And a lens would suffer only a fraction of the photon pressure of a fully reflective mirror.
Rose said, “It’s really no more of a manufacturing challenge than our current design. But the total mass could be much less.”
“And so we’re back in the realms of feasible design solutions?” Siobhan asked.
“With a vengeance,” Bud said, beaming.
Siobhan glanced around. Now she saw restlessness in their expressions, even eagerness; they were all keen to get back to their people, to begin exploring this new idea. It was a good team, she thought with pride, the best there was, and she could trust them to take this new idea and worry it until it was thoroughly integrated into the design and the construction program—by which time the next obstacle would have appeared, and they would all be back here again.
“Another bit of good news before we close,” she said. “I may have a solution to the nanotech manufacturing problem too.”
Eyes widened.
She smiled. “It will keep. I’ll mail you the details when it’s fleshed out a bit more. Thank you, everybody. Meeting closed.”
The screens winked out, one by one.
“You old ham,” Toby grinned.
“Always leave them wanting more.”
“Were you serious about the smartskin issue?”
“Needs work, but I think so.”
“You know,” Toby said, “mathematically speaking L1 is a turning point—a point where a curve changes direction, from downhill to up. That’s why it’s a point of equilibrium.”
“I know that—ah. You think we’ve gone through a turning point on the project today?”
“What do you think?”
“I think you should leave the headlines to the journalists. Okay. What’s next?”


 
23: HEATHROW
In March 2040—with another dismal Christmas come and gone, and just a little over two years left before sunstorm day—Miriam Grec decided to visit the shield construction site in person. And that meant flying into space, for the first time in her life.
As she was driven away from the Euro-needle that day she felt guilty but excited, like a child playing hooky from school. But she needed a holiday; her friends and enemies alike would agree on that, she thought wryly.
London’s Heathrow had been an airport for a century, and now it was a spaceport too. And, sitting on a long, hardened runway in the watery sunlight, the spaceplane looked quite remarkably beautiful, Miriam thought.
The Boudicca was a slim needle some sixty meters long. It had alarmingly small vanes at its nose and tail, and even its main wings were just stubby swept-back deltas. Mounted on the wingtips were fat, asymmetrical nacelles that contained the principal rocket motors—or rather they would work as rockets in the vacuum of space, but in Earth’s atmosphere they breathed air like jet engines. The plane’s upper surface was a dull white ceramic shell, but its underside was coated with a gleaming black plate, a heat shield for reentry, made of a substance that was a remote descendant of the thermal tiling that had given the venerable space shuttle so much trouble.
Despite the ground support vehicles that clustered around it and the clouds of vapor steaming from its tanks of cryogenic fuel, the plane really did look as if it belonged to another order of creation entirely, and had only diffidently set down here on Earth. But it was a working ship—indeed, a veteran of space. That gleaming outer hull was punctured with the nozzles of attitude control rockets around which the surface was scarred and blistered, and repeated reentries had splashed scorch marks over its underside.
And the plane was proudly British. While the tailplane bore on one side the starry circle of the Eurasian Union, on the other side waved an animated Union flag, and on the spaceplane’s wings and flank were painted the famous roundels of the Royal Air Force, a reminder that this soaring bird of space could be called on to serve military duties.
The design had an ancestry dating back to pioneering studies in the 1980s by firms like British Aerospace and Rolls-Royce, paper birds with names like Hotol and Skylon. But those studies had languished until the 2020s, when a new breed of materials technologies and engine designs, and the new push into space, had suddenly made a fleet of fully reusable spaceplanes a commercial proposition. And when the planes actually flew, of course, the British were quite unreasonably proud of their beautiful new toys.
The choice of a female name was obviously right, Miriam thought: surely this spaceplane was the most beautiful piece of British aeronautical engineering since the Spitfire. But the name of the Celtic queen who had once defied the Romans, selected by a popular vote, seemed a rather tactless moniker in these days of pan-Eurasian harmony—though Miriam wondered if the second choice would have been any more acceptable: Margaret Thatcher…
Still, even in these days of a united Eurasia you had to respect lingering national sentiments, as long as they played themselves out in a constructive way. And besides, as Nicolaus never ceased to remind her, this year, 2040, was an election year. So Miriam allowed herself to be photographed before the shining hull, a smile fixed to her face.
She rode a small escalator, and entered the plane through a hatch cut in the curving fuselage.
She found herself in a poky little compartment. If she had expected an elegance inside the plane to match its beautiful exterior, she was immediately disappointed. There were a dozen seats set in unimaginative rows, rather like first-class seats on a long-haul flight—but no better than that. There weren’t even windows in the walls.
She was greeted by a tall, very upright man in a Eurasian Airways uniform and a peaked cap. His hair was silver-white, and he must have been in his late seventies; but he had sharp, good-looking features, his blue eyes were clear, and when he spoke his accent was a reassuring upper crust. “Madam Prime Minister, I’m delighted to welcome you aboard. I’m Captain John Purcell, and it’s my pleasant duty to make sure you enjoy your flight up to the shield. Please take a seat; the flight is yours today, and you can take your pick…”
Miriam and Nicolaus sat one row apart, so they had the luxury of more room. Purcell helped them strap into intimidatingly robust harnesses, then offered them drinks. Miriam accepted a Bucks Fizz. What the hell, she thought.
Nicolaus declined a drink, a bit testily. It struck Miriam that he had seemed edgy for some time. She supposed that anybody had a right to be nervous about being hurled into space, even nowadays. But perhaps there was more to it than that. She remembered her resolve to try to get him to open up a bit more.
Now Nicolaus called over his shoulder, “You know, this reminds me of the Concorde. The same mix of a high-tech exterior, but a poky little passenger cabin.”
Purcell perked up. “Did you ever fly the old plane, sir?”
“No, no,” Nicolaus said. “I just crawled around a retired model in a museum a few years ago.”
“Was that the one at RAF Duxford?… As it happens, I used to fly the Concorde, before she was retired at the turn of the century. I was a pilot for the old British Airways.” He grinned at Miriam, almost flirtatiously, and smoothed back his silver hair. “I’m sure you can tell I’m old enough. But the spaceplane is a different bird altogether. It is human-rated, of course, but it was primarily designed as a cargo carrier. Actually it’s almost all propellant.”
Miriam said, a bit nervously, “It is?”
“Oh, yes. Of three hundred tonnes all-up weight, only twenty tonnes is payload. And we’ll use up almost all of that fuel getting away from the Earth.” He eyed her cautiously. “Madam, I’m sure you were sent a briefing pack. You do understand that we will glide home from space, without powered engines? Returning to Earth is a question of shedding energy, not spending it…”
She’d had no time to touch the glossy briefing pack, of course, but she did know that much.
“So we’re just a flying bomb,” Nicolaus said.
Even allowing for his nervousness Miriam was surprised he would say such a thing.
Purcell’s eyes narrowed a bit. “I like to think we’re a bit smarter than that, sir. Now if I may I will take you through our emergency procedures…”
These turned out to be rather alarming too. One option, in the event of decompression, involved being zipped up into a pressurized bag, as helpless as a hamster in a plastic globe. The idea was that astronauts in spacesuits would manhandle you inside your sphere across to a rescue ship.
Captain Purcell smiled, competent, reassuring. “Madam Prime Minister, we no longer treat our passengers as children. Everything has been done to ensure your safety, of course. I could talk you through the flight profile, and describe to you how our engineers have labored to close what they unromantically call ‘windows of nonsurvivability.’ But this spaceplane is still a young technology. One has to simply ‘buy the risk,’ as we used to say in my day—and sit back and enjoy the ride.”
The ground preparations appeared to be complete. Large, high-resolution softscreens unrolled over the walls and ceiling like blinds, and lit up with daylight. Suddenly it was as if Miriam were sitting in an open framework, looking out at the runway’s long perspective.
Purcell began to strap himself into a seat. “Please enjoy the view—or, if you prefer, we can blank out the screens.”
Miriam said, “Shouldn’t you be up in the cockpit?”
Purcell looked regretful. “What cockpit? Times have changed, I’m afraid, madam. I’m the Captain on this flight. But Boudicca flies herself.”
It was all a question of economy and reliability; automated control systems were much simpler to install and maintain than a human pilot. It just defied human instinct, Miriam thought, to give up so much control to a machine.
And then, quite suddenly, it was time to leave. The plane shuddered as the big wing-mounted engines lit up—an invisible hand pushed Miriam back into her seat—and Boudicca was hurled like a spear down the long runway.
“Don’t worry,” Purcell called over the engine noise. “The acceleration will be no worse than a roller coaster. That’s why they keep me on, I think. If an old duffer like me can live through this, you’ll be fine!—”
Without ceremony Boudicca tipped up and threw herself into the sky.
London’s sprawl opened up beneath Miriam.
Orienting herself by the shining chrome band of the river, she picked out Westminster at its sharp bend in the river’s flow, said to be the place where Julius Caesar had first crossed the Thames. As her viewpoint rose higher the urban carpet of Greater London spread out below her, kilometer upon kilometer of houses and factories, a floor of concrete and tarmac and brick. In the spring morning light the suburban avenues were like flower beds, Miriam thought, stocked with brick-red blooms that gleamed in the sun. You could see the streets gather into little knots, relics of villages and farms planted as far back as the Saxons, now submerged by the urban sprawl. Miriam had grown up in the French countryside, and despite her career path was averse to city life. But London from the air really was remarkably beautiful, she thought—accidentally, for nobody had planned it this way, and yet it was so.
As she climbed farther she saw that over the heart of the metropolis the great Dome was rising, skeletal and tremendous, designed to protect all those layers of history. She was glad it was there, for she felt a surging affection for the scattered, helpless city that lay spread-eagled below her, and a sense of duty to protect it from what was to come.
Soon London was lost in cloud and haze. When she looked ahead, the sky was fading from deep blue, to purple, and at last to black.


 
24: BDO
Shining in the light that flooded space, Aurora 2 was undeniably a magnificent sight. But it was a complicated, ungainly magnificence, Miriam thought. Unlike Boudicca this ship had never been intended to fly in the atmosphere of any world, not even Mars, and so had none of the spaceplane’s slender aerodynamic grace.
Aurora looked something like a drum majorette’s baton. The spine of the ship was a slim triangular spar some two hundred meters long. Under thrust, the greatest load the Aurora had to bear was along the length of its spine—and that was the direction in which this fragile ship was strongest, reinforced with struts of nano-engineered artificial diamond. At one end of the spine clustered power generators, including a small nuclear fusion reactor, and an ion-drive rocket engine whose gentle but relentless acceleration had pushed Aurora all the way to Mars and back. Spherical fuel tanks, antennae, and solar-cell arrays were strung along the spine. At the spine’s other end was a bloated dome that contained the crew quarters: habitable compartments, a bridge, life support systems. Somewhere in there, surrounded by water tanks for extra shielding, was the small, cramped, thick-walled solar-storm shelter where the crew, caught in interplanetary space, had retreated during the blistering hours of June 9, 2037.
And the shield that would save the world was already growing around the Aurora, its glistening surface spiraling out like a spiderweb.
Aurora served as a construction shack for the crews who, ferried up from Earth and Moon, labored to complete this mighty project. It was a noble destiny for any ship, Miriam thought. But Aurora had been destined to orbit another world, and there was something poignant about seeing it meshed up in a tangle of scaffolding. Miriam wondered if the ship’s own artificial intelligences, thwarted of their true purpose, knew some ghost of regret.
Boudicca docked with the Aurora’s habitable compartment, nestling belly-first against its curving hull like a moth settling on an orange.
Miriam and Nicolaus were met by an astronaut: Colonel Burton Tooke. Bud wore coveralls, practical enough but freshly laundered and pressed, and adorned with astronaut wings, mission logos, and military decorations. Bud extended a hand and helped pull Miriam through the docking tunnel. “You seem to be coping fine with the lack of gravity,” he offered.
“Oh, I took some spins around the Boudicca’s cabin. It was great fun—after the first twelve hours or so.”
“I can imagine. Space sickness hits most of us. And most people get through it.”
Nicolaus hadn’t, however, a fact that had given Miriam some rather unkind satisfaction. Just for once, in that bubble of metal drifting between worlds, it had been she who had had to look out for him.
Miriam had spent most of the flight working; she was reasonably up to date, and even felt quite rested. So she left Captain Purcell to sort out her few bits of luggage, and accepted Bud’s invitation for a quick tour. Nicolaus followed, cameras sitting on his scalp and shoulder like glistening birds, determined not to miss a moment of this photo opportunity.
They drifted through the cramped corridors of the Aurora. This was a ship designed for space; there were pipes, ducts, and removable panels on walls, ceiling, and floor, rails and rungs to help you pull your way along in zero G, and a color-coding in pastel shades to help you remember which way was up. It was difficult to grasp that this unremarkable working space had sailed across the solar system, all the way to Mars and back.
Despite the efficiency of the recycling systems there was a powerful, almost leonine stink of people. But they met nobody; the crew were either avoiding the visiting brass, or, much more likely, were out working somewhere. It was all very different from her usual Prime Ministerial visits, and oddly intimate—and she certainly didn’t miss the usual scrum of journalists and assorted hangers-on.
They reached the hatchway to Aurora’s observation deck. Bud pushed open the door, and sunlight flooded over Miriam’s face. The deck’s “picture window” turned out to be a pane of toughened Perspex a lot smaller than any of the windows in her office in the Euro-needle. But once, briefly, this window had looked down over the red canyons of Mars—and now it looked out into space.
There was work going on out there. A framework of open struts jutted out from just below the window, and extending far into the distance. Astronauts in color-coded spacesuits were crawling all over, pulling themselves along with handholds or cables or pushed by small thruster packs on their backs. There must have been a hundred people in that first glance, and as many autonomous, multilimbed machines, moving through a sunlit three-dimensional maze of scaffolding. It was hugely impressive, but complex, baffling.
“Tell me what they’re doing.”
“Okay.” Bud pointed. “In the distance, you can see heavy-duty equipment moving those struts into place.”
“Those look like glass. The shield’s framework?”
“Yeah. Moon glass. We’re extending the structure in a spiral fashion around the Aurora, so that at any given moment we keep the center of gravity of the whole BDO right here at L1.”
She asked, “‘BDO’?”
Bud looked abashed. “The shield. We astronauts will have our acronyms.”
“And it stands for—”
“Big Dumb Object. Kind of an in-joke.”
Nicolaus rolled his eyes.
Bud said, “The struts are prefabricated on the Moon. But up here we’re manufacturing the skin itself—not the smart stuff coming from Earth; just the simple prismatic film that we’ll lay over most of the BDO’s area.”
He pointed to an astronaut wrestling with an ungainly piece of equipment. It looked as if she were extracting a huge balloon animal from a packing case. It was an almost comical sight, but Miriam took care to keep her face straight.
Bud said, “We use inflatable Mylar formers as molds. Designing the inflatable itself is an art. You have to figure the deployment dynamics. When you blow it up you don’t want it stretching out of shape; the Mylar is only as thick as freezer film. So we simulate backward, letting it deflate its way into the box, trying to make sure it will deploy smoothly without tangling itself up or stretching…”
She let him talk on. Bud was obviously proud of the work being performed here, meeting the challenges of an environment where the simplest task, such as blowing up a balloon, was full of unknowns. And anyhow, some space-buff piece of her was enjoying his talk of “deployment dynamics” and the rest.
“And when the mold is ready,” he was saying, pointing to another area of work, “we spray on the film.”
An astronaut supervised a clumsy-looking robot that rolled along a boom stretched out before a big inflatable disk. The robot was using a roller to smear a glassy surface on the Mylar face of the disk. The robot, working calmly, looked as if it were doing nothing more exotic than painting a wall.
“The Mylar comes up from the ground in solid blocks,” Bud said. “To make a film, you heat the stuff and force it out through hot nozzles, so you get jets of filament. You give this stuff a positive charge, and make the target surface a negative electrode, so the polymer filament is drawn out like taffy, becoming hundreds of times thinner in the process. You couldn’t do this on Earth; gravity would mess with everything. But here you just squirt it on, deflate the mold, and peel it off.”
“I want one of those robots to paint my flat.”
He laughed, but it was a bit forced, and she was painfully aware that everybody who came here must make a similar joke.
He said, “The robots and machines and processes are all very well. But the heart of this place is the people.” He glanced at her. “I come from a farming area in Iowa. As a kid I always liked to read stories of blue-collar guys just like my father and his buddies working in space, or on the Moon. Well, it can’t be that way, not for a long time. This is still space, a lethal environment, and the work we’re doing is highly skilled engineering. None of those grease monkeys out there is less qualified than a Ph.D. Blue collar they ain’t, I guess. But they have the heart—you know what I’m saying? They’re working twenty-four seven to get this job done, and some of them have been up here for years already. And without that heart none of this would get done, for all our gadgets.”
“I understand,” she said softly. “Colonel, I’m impressed. And reassured.”
So she was. Siobhan had briefed her well on Bud, but Miriam knew that Siobhan had developed a relationship with him, and one reason for coming here was to make her own assessment. She liked everything she saw about this blunt, can-do American aviator who had become so pivotal to the future of humankind; she was relieved that the project was in such evidently safe hands.
Not that her Eurasian pride would ever have allowed her to admit as much to President Alvarez.
She said, “I hope to meet some of your people later.”
“They will appreciate that.”
“So will I. I’m not going to pretend this isn’t a photo op for me; of course it is. But for better or worse this monstrous edifice will be my legacy. I was determined to come see it, and the people who are building it, before they kick me out.”
Bud nodded gravely. “We follow the polls too. I can’t believe how bad they are for you.” He smacked his fist against his palm. “They should send their damn questionnaires up here.”
She was touched. “It’s the way it goes, Colonel. The polls show people are broadly behind the shield project. But they are also suffering endless disruption because of all the wealth that is flowing off the planet and up here to this great orbiting sink of money. They want the shield, but they don’t like having to pay for it—and perhaps, beneath it all, they resent being faced with the threat of the sunstorm in the first place.”
Nicolaus grunted. “It is classic barroom psychology. When faced with bad news, after the denial comes the anger.”
Bud said, “So they need somebody to blame?”
“Something like that,” Miriam said. “Or perhaps they’re right. The shield will go on, whatever happens to me; we’ve gone too far to change direction now. But as for me—you know, Churchill lost an election right after winning the Second World War. The people judged he had done his job. Maybe my successor will do a better job of easing the day-to-day pain than I can.” And maybe, she wondered, the people sensed just how exhausted she was, how much this job had taken out of her—and how little she had left to give.
Nicolaus grunted. “You’re too philosophical, Miriam.”
“Yeah,” Bud growled. “What a dumb time to call an election! Maybe it should be postponed for a couple of years—”
“No,” she said firmly. “Oh, I suspect martial law will come to the cities before this is done. But democracy is our most important possession. If we throw it away when the going gets tough, we might never get it back—and then we’ll end up like the Chinese.”
Bud glanced sideways at Nicolaus, the furtive look of a man who had grown used to working under conditions of security. “Speaking of which—as you know we’re monitoring the Chinese from up here.”
“There have been more launches?”
“On a good day you can see them with the naked eye. You can’t hide the firing of a Long March booster. But no matter how we try, we can’t trace them after launch, by optical means, radar—we even tried bouncing laser beams off them.”
“Stealth technology?”
“We think so.”
It had been going on for a year: a massive and continuing program of space launches from China’s echoing interior, one huge mass after another hurled into the silence of space, their destination unknown. Miriam herself had been involved in efforts to figure out what was going on; the Chinese premier had deflected her probing without so much as raising a dyed eyebrow.
She said, “Anyhow it makes no difference to us.”
“Maybe,” Bud said. “But it pains me to think we’re laboring up here to save their skinny ungrateful butts too. Pardon my language.”
“You mustn’t think that way. Just remember, the mass of the people in China have little or no idea what their leaders are up to, and even less control. It’s them you are working for, not those gerontocrats in Beijing.”
He grinned. “I guess you’re right. You see, this is why you’d get my vote.”
“Sure I would…”
He pointed. “If you look up, you can see what it’s all about.”
She had to bend down to see.
There was the Earth. It was a blue lantern hanging directly opposite the position of the sun. Miriam was a million and a half kilometers from home, and from here the planet looked about the size of the Moon from Earth. And it was full, of course; Earth always was, as seen from here at L1, suspended between Earth and sun.
Earth hung low over the shield itself, and its pale blue light glistened from a glassy floor that stretched to a horizon that was already vanishingly distant. The emerging shield had yet to be positioned so that its face was correctly turned toward the sun; that would come in the final days before the sunstorm was due.
It was an astounding, beautiful sight, and it was almost impossible to believe that mere humans had made this thing, here in the depths of space.
On a warm impulse she turned to her press secretary. “Nicolaus, forget the damn cameras. You must see this view…”
He was cowering against the rear bulkhead of the chamber, his face twisted with an anguish she had never seen in him before. He rapidly composed himself. But it was an expression she would think of again, three days later, as Boudicca made its last descent to Earth.
On the way out of the observation deck, Miriam noticed a plaque, hastily carved from a bit of lunar glass:
ARMAGEDDON POSTPONED
 COURTESY OF
 U.S. ASTRONAUTICAL ENGINEERING CORPS


 
25: SMOKING GUN
For the reentry into Earth’s atmosphere aboard the spaceplane, Nicolaus chose to sit beside Miriam. He seemed stiff and rather silent, as he had been all the way back from the shield, and indeed for much of their time up there.
But Miriam, though she knew she was exhausted on some deep level, felt good. She stretched luxuriously. The big softscreens around her showed the broad blue-gray face of Earth below, and a pink glow building up at the leading edge of Boudicca’s stubby wings as they bit into the thickening air. But there was no real sense of deceleration, only the mildest of vibrations, a tickle of pressure at her chest. It was all remarkably beautiful, and comfortable. “After seven days in space I feel wonderful,” she said. “I could get used to this. What a shame it’s over.”
“All things must end.”
There was something odd in Nicolaus’s tone. She looked at him, but though his posture remained stiff his face was blank. A distant alarm bell rang in her head.
She looked past Nicolaus across the narrow aisle to see Captain Purcell, who had been quiet for a while. Purcell’s head was lolling like a puppet’s.
Immediately she understood. “Oh, Nicolaus. What have you done?”
Siobhan arrived at the Chelsea flat, with Toby Pitt at her side. It was an ordinary place, Siobhan thought, and this was an unremarkable March day. But there was nothing unremarkable about the woman who opened the door.
“Thank you for coming,” Bisesa said. She looked tired—but then, Siobhan reflected, two years out from sunstorm day, everybody looked tired.
Siobhan followed her through the flat’s short hallway to the living room. The room had the clutter you would expect: a soft-looking sofa big enough for three, occasional tables littered with magazines and rolled-up softscreens. The main feature on which money had been spent was a big kid-friendly softwall. Bisesa was a single parent, Siobhan knew, with her one daughter, Myra, now eleven, at school today. The other tenant was Bisesa’s cousin, a student in bioethics who was now working on a pre-sunstorm conservation program run by an alliance of British zoos.
In a suit and tie, out of his natural environment in this domestic scene, Toby Pitt looked uncomfortable. “Nice softwall,” he said.
Bisesa shrugged. “It’s a bit out of date now. It kept Myra company when her squaddie mum was away. Now Myra has other interests,” she said with a mother’s fond exasperation. “And we don’t watch so much. Too much bad news.”
That was a common pattern, Siobhan knew. Anyhow, today the softwall was now hooked up to a government comms channel, and was showing the flickering images of Mikhail, Eugene, and others, images relayed from the Moon and Earth orbit to this living room in a flat in Chelsea.
Bisesa bustled away to make coffee.
Toby leaned toward Siobhan and said quietly, “I still think this is a mistake. To be pursuing theories of alien intention behind the sunstorm—people are becoming too disengaged as it is.”
Siobhan knew he had a point.
The impending sunstorm itself was bad enough for the public mood. Now the preparations for it were starting to bite significantly into people’s lives. Immense construction projects like the Dome were causing monumental traffic problems. Across the city routine work was being rushed or neglected, and that was starting to show; just the lack of fresh paintwork on London’s major buildings was making the place look shabby. Aside from the huge diversion of resources to the Dome, everybody was stockpiling, it seemed, and there was a continual plague of shortages in the stores. A recent upsurge of global terrorism and the subsequent wave of paranoia and security clampdowns had made things worse yet. It was a time of fretfulness and anxiety, a time from which people increasingly wanted to escape.
All the major news organizations reported catastrophic slumps in ratings—while sales of synth soap operas, which allowed you to pretend the outside world didn’t exist at all, had boomed. The world’s leaders were becoming concerned that if there was more bad news of any kind, everybody would just hide away at home until the dreadful dawn of April 20, 2042 finally put an end to all their stories.
“But,” Siobhan said slowly, “what if Bisesa’s right?” That was the slim, disturbing possibility that had guided her actions since the day Bisesa had first bluffed her way into the Royal Society, already more than a year ago, and why she had diverted a small percentage of the energies at her command to looking into Bisesa’s ideas. “If this is the truth, Toby, there’s no hiding away, whatever it costs.”
“I’m sorry,” he said quickly. “You have my full support. You know that. It’s just that I’ve always felt that putting Bisesa I-was-abducted-by-aliens-and-fell-in-love-with-Alexander-the-Great Dutt in touch with Eugene the-greatest-mind-since-Einstein-if-only-you-would-listen Mangles was asking for trouble.”
She forced a smile. “Yes, but what fun!”
Bisesa returned with a tray of coffees, and a pot for refills.
“There’s nothing you can do about it, Miriam,” Nicolaus said, his voice thickened by stress. “The plane’s communications are cut off, and anyhow we will soon be isolated by reentry plasma. Even Aristotle is out of touch. The fact that the plane is automated actually made it easier. The device is on a tamperproof timer, which, even if we could get to it—”
She held up her hands. “I really don’t want to know.” She glanced at the wall softscreens, which now showed a broadening glow, escalating through pink to white. It was like being inside a vast lightbulb, she thought. Must her life really end amid such beauty?
She searched for anger, but found only emptiness, a kind of pity. After years of strain she was fundamentally exhausted, she thought, too tired to be angry, even about this. And maybe she had thought that something like this was inevitable, in the end. But she did want to understand.
“What’s the point, Nicolaus? You know the polls better than I do. In six months I would be out of the way anyhow. And this really won’t make any difference to the project. If anything it’s likely to strengthen everybody’s resolve to get it done.”
“Are you sure?” His grin was tight. “This is quite a stunt, you know. You are Prime Minister of the world’s largest democracy. And nobody has taken down a spaceplane before. If confidence in flying into space is dented, even just a bit—if people on the shield start looking over their shoulders when they ought to be getting on with their work—I’ll have achieved what I set out to do.”
“But you won’t live to see it, will you?” And neither will I… “You’re just another in a long line of suicide bombers, as careless of the lives of others as you are of your own.”
He said coldly, “You don’t know me well enough to insult me. Even though I’ve worked at your side for ten years.”
Of course that was true, she thought with a stab of guilt. She remembered her resolution on the way out to try to get Nicolaus to open up a little—but on the shield she had been too entranced by her surroundings even to notice him. Would it have made any difference even if she had? Perhaps it was just as well, she thought morbidly, that she would not live long enough to be plagued by such questions.
“Tell me why, Nicolaus. I think you owe me that.”
His voice tight with tension, he said, “I sacrifice my life for El, the One True God.”
And that was enough to tell her everything.
Siobhan glanced at the faces on Bisesa’s softwall. “Everybody online? Can you see us?”
With the usual disconcerting lightspeed delays, the others responded.
“No introductions needed, no ceremony. Who wants to start—Eugene?”
When her words reached the Moon, Eugene visibly jumped, as if his attention had been fixed on something else. “Okay,” he said. “First some background. You’re aware of my work on the sun, of course.” The middle of the softwall filled up with an image of the sun, which then turned transparent to reveal onion-skin layers within. The heart of the sun, the fusing core—a star within a star—glowed a sullen red. It was laced by a crisscross pattern of dark and bright stripes, dynamic, elusive, ever shifting. There was a date stamp in the corner, showing today’s date, in March 2040. Eugene said, “These oscillations will lead in the near future to a catastrophic outpouring of energy into the external environment.”
Casually he ran the model forward in time, until the image suddenly flared.
Siobhan felt Toby flinch. He murmured, “He really doesn’t see the impact he has on the rest of us, does he? Sometimes that boy scares me more than the sun itself.”
“But he’s useful,” Siobhan whispered back.
Eugene said, “So the future projection is stable, reliable. But I have had more difficulty with projections into the past. Nothing in the standard models of stellar interior behavior served as a guide. I began to suspect a single impulsive event lay behind this anomalous condition—an anomaly behind the anomaly. But I had trouble converging on a model. My discussions with Lieutenant Dutt, after Professor McGorran put us in touch, gave me a new paradigm to work with.”
Siobhan murmured to Toby, “Told you so.”
Mikhail interceded, “I think you’d better just show us, son.”
Eugene nodded curtly and tapped at an out-of-shot softscreen.
The date stamp began to count down, and the reconstructed events ran backward. As wave modes fluttered across the surface of the core, detail appeared in sidebars: frequencies, phases, amplitudes, lists of the energy shares of the principal vibration modes. As interference, nonlinearity, and other effects worked on the three-dimensional waves, the core’s output peaked and dipped.
Mikhail commented, “Eugene’s model is remarkably good. We have been able to map many of these resonant-peak anomalies onto some of the notable solar weather incidents in our history: the Little Ice Age, the 1859 storm…”
Siobhan had studied wave propagation as applied to the early universe, and she could see the quality of the work here. She said to Toby, “If he gets this anywhere near right, it will be one of the keenest bits of analysis I’ve ever seen.”
“Finest mind since Einstein,” Toby said dryly.
Now things changed on the screen. The oscillations grew wilder. And it seemed to Siobhan that a concentration of energy was gathering in one place.
Unexpectedly a brilliant knot of light rose out of the core, like a gruesome dawn inside the body of the sun itself. And as soon as the knot had left the core, those central oscillations all but ceased.
Eugene paused his projection, leaving the point of light poised on the edge of the core but beneath the blanketing layers of sun above. “At this point my modeling of the core anomaly is smoothly patched to a new routine to project the behavior of the inert radiative zone that lies around the core, and—”
Siobhan leaned forward. “Hold it, Eugene. What is that thing?”
Eugene blinked. “A concentration of mass,” he said, as if it were obvious. He displayed graphs of density. “At this point the mass contained within three standard deviations of the center of gravity is ten to power twenty-eight kilograms.”
She did some quick mental arithmetic. “That’s about five Jupiters.”
Eugene glanced at her, as if surprised she would need a translation into such baby talk. “About that, yes.” He resumed his animation.
That glowing fist of matter rose out of the sun’s heart, up through its layers. As it rose Siobhan saw disturbances like ripples flowing into the mass knot, a glowing tail almost like a comet’s, preceding it on its way to the surface. But she was watching this projection in reverse, she reminded herself. In reality this lump of matter had slammed its way down into the sun, leaving a turbulent wake behind, dumping energy and mass into the sun’s tortured bulk through those mighty waves.
She said, “So that’s how the radiative zone was cut through.”
“Precisely,” Mikhail said. “Eugene’s model is elegant: a single cause to explain many effects.”
The knot of mass, backing out of the sun, now reached the surface and popped out through the photosphere. Again Eugene froze his animation. Siobhan saw that the emergence was close to the sun’s equator.
The date stamp, she noted, showed 4 B.C.
Eugene said, “Here is the moment of impact. The mass at this point was some ten to power—” He glanced at Siobhan. “About fifteen Jupiters. As it descended into the sun’s interior, the outer layers of the object were of course ablated away, but five Jupiters made it to the core.”
Toby Pitt said, “Fifteen Jupiters. It was a planet—a Jovian, a big one. And, two thousand years ago—it fell into the sun. Is that what you’re saying?”
“Not quite,” Eugene said. He tapped at his softscreen again, and the view abruptly changed. Now the sun was a bright pinpoint at the center of a darkened screen, and the planets’ orbits were traced out as shining circles. “From this point I made another patch, to a simple Newtonian gravity trajectory solution. Corrections for relativity aren’t significant until the impactor passed the orbit of Mercury, and even then they are small…”
Knowing where and how fast his mighty Jovian had splashed into the sun, Eugene had projected back, using Newton’s gravity law, to figure out the path it must have followed to get there. A glowing line, starting in the sun and crossing all the planets’ orbits, swept out of the solar system and off the screen. It curved subtly but was remarkably straight, Siobhan saw.
Toby said, “I don’t understand. Why do you say it didn’t fall into the sun?”
Siobhan said immediately, “Because that trajectory is hyperbolic. Toby, the Jovian was moving faster than solar escape velocity.”
Mikhail said somberly, “It didn’t fall into the sun. It was fired in.”
Toby’s mouth opened, and closed.
Bisesa didn’t seem surprised at all.
The One-Godders had emerged as a kind of reaction to the benevolent Oikumen movement. Fundamentalists of three of the world’s great faiths, Judaism, Christianity, and Islam, had appealed to their own shared roots. They united under the banner of the Old Testament God of Abraham, Isaac, and Jacob: Yahweh, who was thought to have derived from a still older deity called El, a god of the Canaanites.
And El was a meddling god, a brutish, partial, and murderous tribal god. In the late 2020s His first act, through His modern adherents, had been the destruction of the Dome of the Rock, when fanatics, in a self-destructive spasm, had used a nuclear grenade to take out a site of unique significance to at least two of their three intertwined creeds. Miriam remembered that Bud Tooke had been involved in the cleanup.
“Nicolaus, why would you want to impede the work on the shield? You’ve been at my side throughout. Can’t you see how important it is?”
“If God wishes us to be put to the fire of the sunstorm, so be it. And if He chooses to save us, so be it. For us to question His authority over us with this monstrous gesture—”
“Oh, can it,” she said irritably. “I’ve heard it all before. A Tower of Babel in space, eh? And you’re the one to bring it down. How disappointing, how banal!”
“Miriam, your mockery can’t hurt me anymore. I have found faith,” he said.
And there was the real problem, she realized.
In his conversion Nicolaus wasn’t alone. All the major faiths, sects, and cults worldwide had recorded a marked rise in conversions since June 9. You might expect a flight to God in the face of impending catastrophe—but there was a theory, still controversial and revealed to her only in confidential briefings, that increased solar activity was correlated with religious impulses in humans. The great electromagnetic energies that had washed over the planet since June 9 were, it seemed, able to work subtle changes in the complicated bioelectrical fields of a human brain, just as in power cables and computer chips.
If that was true—if the agitation of the sun had somehow led, by a long and complicated causal chain, to a lethal ideological determination in the mind of Miriam’s closest colleague to kill her—well, what an irony it would be. She said blackly, “If God exists, He must be laughing right now.”
“What did you say?”
“Never mind.” A thought struck her. “Nicolaus—where will we come down?”
He smiled coldly. “Rome,” he said.
Siobhan asked, “Can we say where this rogue planet came from?”
Not from the solar system, of course; it had been moving too fast to have been captured by the sun. Eugene displayed more of his “patched solutions,” projecting the path of his Jovian back to the distant stars. He rattled off celestial coordinates, but Siobhan stopped him and turned to Mikhail. “Can you put that into English?”
“Aquila,” Mikhail said. “It came to us out of the constellation of the eagle.” This was a constellation close to the sky’s equator; from Earth the plane of the Galaxy appeared to run through it. Mikhail said, “In fact, Professor McGorran, we know that this object must have came from the star Altair.” Altair was the brightest star in Aquila. It was some sixteen light-years from Earth.
Eugene cautioned, “Mikhail, I’m not sure we should talk about this. The projection gets fuzzy if you push it back that far. The error bars—”
Mikhail said grimly, “My boy, this is not a time for timidity. Professor, it appears that Eugene’s rogue Jovian originated in orbit around Altair. It was flung out after a series of close encounters with other planets in the system, which are visible with our planet-finder telescopes. The details are understandably sketchy, but we hope to pin them down further.”
“And,” Siobhan said, “it was hurled our way.”
Toby pulled his nose. “It seems fantastic.”
Mikhail said quickly, “The reconstruction is very reliable. It has been verified from multiple data sources using a variety of independent methods. I have checked over Eugene’s calculations myself. This is all quite authoritative.”
Bisesa listened to all this quietly, without reacting.
“Okay,” Toby said. “So a rogue planet fell into the sun. It’s an astonishing thing to happen, but not unprecedented. Remember Comet Shoemaker-Levy colliding with Jupiter in the 1990s? And—with respect—what does it have to do with Lieutenant Dutt and her theories about extraterrestrial intervention?”
Eugene snapped, “Are you such a fool that you can’t see it?”
Toby bit back, “Now look here—”
Siobhan grabbed his arm. “Just take us through it, Eugene. Step by step.”
Eugene visibly fought for patience. “Have you really no idea how unlikely this scenario is? Yes, there are rogue planets, formed independently of stars, or flung out of stellar systems. Yes, it may happen that such a planet could cross from one system to another. But it’s highly unlikely. The Galaxy is empty. To scale, the stars are like grains of sand, separated by kilometers. I estimate the chance of a planet like this coming anywhere near our solar system as being one in a hundred thousand.
“And this Jovian didn’t just approach us—it didn’t just fall near the sun—it fell directly into the sun, on a trajectory that would take it directly toward the sun’s center of mass.” He laughed, disbelieving at their incomprehension. “The odds against such a thing are absurd. No naturalistic explanation is plausible.”
Mikhail nodded. “Circumstantial, perhaps, but still… I’ve always thought Sherlock Holmes put it well. ‘When you have eliminated the impossible, whatever remains, however improbable, must be the truth.’”
“Somebody did this,” Toby said slowly. “That’s what you’re saying. Somebody deliberately fired a planet, a big fat Jovian, straight at our sun. We’ve been hit by a bullet from God.”
Bisesa said briskly, “Oh, I don’t think it has anything to do with God.” She stood up. “More coffee?”
“Nicolaus—your target is the Vatican?” But the destruction would be much more extensive than that. A spaceplane returning from orbit packed a lot of kinetic energy: the Eternal City would be hit by an explosion with the force of a small nuclear weapon. She had not felt like crying before, but now tears pricked her eyes: not for herself, but for the destruction that would come. “Oh, Nicolaus. What a waste. What a terrible—”
And then the bomb went off. It felt like a punch in the back.
She was still conscious, for a while. She could even breathe. The cabin had survived, and its systems were doing its best to protect her. But she could feel herself tumbling, and monstrous G-forces pushed her deep into her seat. She could hear nothing; the blast had left her deafened—not that it mattered anymore.
She was falling through the sky, she supposed, trapped in a piece of wreckage thrown out of a fireball high above Rome.
Still she felt no anger, no fear. Only sadness that she would not see the greatest job of her life through to the end. Sadness that she had had no chance to say goodbye to those she loved.
But she had been tired, she thought. So very tired. It was up to the others now.
In the last second she felt a hand creep into hers. Nicolaus’s, a last, raw human contact. She gripped it hard. Then, as the spinning worsened, she blacked out, and knew no more.
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26: ALTAIR
The star called Altair is so far away that its light takes more than sixteen years to travel to Earth. And yet Altair is a neighbor, comparatively; only a few dozen stars lie closer to the sun.
Altair is a stable star, but more massive than the sun. Its surface, twice the temperature of Sol’s, glows white with none of the sun’s hint of yellowness, and it breathes out ten times as much energy into the faces of its scattered flock of planets.
Of those planets six are immense Jovians, all but one more massive than Jupiter. They all formed close to the parent star on looping orbits, wheeling like a flock of monstrous birds. But with time the Jovians, plucking at each other with their mighty gravitational fields, gradually migrated outward. Most of them settled into a neat clockwork array of circular orbits. Complex physical and chemical processes churned in the planets’ hot, deep interiors—and, in the tranquillity of eons, on some of those worlds life was spawned.
One planet was different, though.
This swollen monster, fifteen times more massive than Jupiter, was peculiarly unlucky in its interactions with its brethren. It was flung far out of the parent system, on a looping elliptical orbit whose farthest reach took it into the chill realm of comets. This huge orbit took millions of years to complete—and so every few megayears Altair’s huddled family of inner planets was disturbed by the rogue giant’s plummeting visits from the depths of space. Worlds that might have been Earths rolled and quivered, plucked by the rogue’s gravity. Not only that, but the rogue’s passage through Altair’s broad belts of comets and asteroids sent a heavy rain pouring into the inner system. On Altair’s worlds, dinosaur-killer impacts were the norm, falling a hundred times more frequently than on Earth.
In time this process of destruction would have run its course. In the very long run the rogue Jovian would have destroyed the smaller worlds. Or it might have smashed into another Jovian: a catastrophe for both planets. Or, most likely, this moody wanderer would have become detached from the Altair system altogether, perhaps by the passage of another star, and it would have drifted away into sunless space alone.
But there was an intervention.
The most dramatic single event in the formation of the Earth was the mighty collision that shattered the proto-Earth into twin worlds, Earth and Moon. For a few days the glow of the wrecked world was bright enough to be seen over hundreds of light-years.
Those who watched had eyes sensitive to colors for which there are no words in human languages. But they watched nevertheless: they watched everything and everywhere, patiently, indefatigably. And they noticed Earth’s violent birth.
They watched what followed too: the gathering of oceans from comet water, a brief age of chemical churning, the startlingly rapid rise of simple life-forms, the more sluggish progress toward complexity, and at last a glimmer of intelligence. It was a familiar story in its broad thrust, only the details differing from world to world.
But those who watched did not regard this as “progress.”
In an ancient conclave, at levels of discourse no human mind could have comprehended—and despite some dissension—the gravest of decisions was made.
And a weapon was selected.
A sterilizing agent.
How do you move a planet? There are many ways, but the method used at Altair was well within humanity’s understanding.
It was that rogue Jovian’s very perturbability that made it so useful. Since the 1970s human engineers had been using gravitational “slingshots” to boost their spacecraft on their way. A spacecraft such as Voyager, say, could be “bounced” off Jupiter’s gravity well—and, like a Ping-Pong ball rebounding off the windshield of an eighteen-wheeler truck, if you got the angles right the spacecraft would be hurled away with hugely increased momentum. The space engineers had become expert at this technique, finding ways to use ever more elaborate chains of slingshots to tap into the solar system’s store of energy and momentum and so to reduce the amount of rocket fuel they needed to loft into space.
Because Jupiter was some ten trillion trillion times as massive as Voyager, such encounters had not disturbed the target planet significantly. But if a world comparable in mass to Jupiter had followed Voyager’s trajectory, both incoming and target worlds would have been flung away in new directions.
And here was the principle: to use gravitational slingshots to move worlds.
A single impulse would be difficult to arrange, and wasteful, for much energy would have been dissipated in tidal distortions. But you could use a stream of asteroids to shift the much mightier mass of a planet without such undesirable consequences.
And smaller rocks yet could be used to deflect the asteroids in the first place. A hierarchy of encounters could be arranged, with the tiniest of initial deflections—like a pebble thrown into a pond—causing a sequence of ever more immense disturbances. It helped that the mechanics of many-body gravitational systems were intrinsically chaotic and so sensitive to small disturbances.
It would take planning, of course, to make this multiple cannon shot pay off. But it was only a question of orbital mechanics. It was efficient too, with very little energy wasted. To those to whom economy was a guiding principle, it was a method whose elegance appealed.
The pebble was thrown.
It took a thousand years for the cascade of interactions to shift the Jovian from its elongated orbit: no more would it trouble the tormented inner worlds of Altair. It would take another thousand years for the Jovian to cross the gulf of space from one stellar sand grain to the next. But that was of no concern. This was a long game.
When it was done, attention was turned away. Those who had intervened would watch the dénouement; they believed that was their bleak duty. But there was time enough to be ready for that.
On Earth, humans built ziggurats in veneration of their sun, which they still imagined to be a god. And yet their fate was already sealed. Or so those who had intervened believed.


 
27: THE TIN LID
Siobhan arranged to meet Bisesa in the London Ark, the old zoo in Regent’s Park.
She had to drive down from Liverpool to do it. She had been up there to visit the new Eurasian Prime Minister in his Bunker, as everybody called it, a huge new underground governmental center implanted, controversially, in the massive concrete crypt of the grand old city’s Roman Catholic cathedral.
Traveling down the M1, Siobhan hit her first roadblock as she passed St. Albans, still thirty kilometers or more from central London. The journey back had already taken eight hours. A couple of years ago, in a fast smart car with no upper speed limit, it might have taken three. But since then London had become a fortress.
On this hot day in September 2041 a series of cordons had been put in place around the capital. The outermost fence was a barrier of roadblocks, wire fencing, and tank traps that ran from Portsmouth on the south coast, up through Reading and Watford, and past Chelmsford to the east coast. The Navy controlled access from the sea and the river just as tightly, and there were constant RAF patrols in the air overhead. Even at this first checkpoint it took Siobhan an hour to queue to have her ident chip, retinas, and vehicle chip scanned: she might still have the ear of a Prime Minister, but nobody got a free pass in these increasingly paranoid times.
It had to be so. With seven months left before the storm, the problem of refugees from the smaller towns and the countryside was already significant. London had been Britain’s center of gravity since 1066, when the Norman Conqueror had exerted his brutal control over the old Saxon kingdom from his new Tower. Everybody knew that it would be to London, in the final days, that half the population of southern England would flee, as if drawn into a great drain. Hence the layers of barriers.
As she waited, Siobhan saw a plume of thick black smoke rising above the city of St. Albans. Aristotle told her that it was the mark of a vast bonfire, the centerpiece of a ferociously wild party on the site of the long-erased Roman city of Verulamium. As time went on, most people continued to behave reasonably well, to the authorities’ general relief. But there were some who called themselves, gloomily, the Lords of the Last Days—and they sported and partied as if they believed it.
The St. Albans fire was being burned in defiance of all environmental protection laws, of course, but there were plenty who no longer cared about that, not if everything was going to be fried in seven months’ time anyhow. The same thing was happening on a wider scale, as oil wells and gas fields were being pumped dry, and noxious substances pumped carelessly into the air and the seas.
Frozen sleepers were another symptom of the lunatic fringe.
Up in Liverpool she had delivered a report on the impact of the new craze in the United States for “hibernacula,”—huge underground vaults inside which the rich were having themselves cryogenically stored. These refugees from reality were seeking to skip over the sunstorm and escape into a better future. The hibernacula were becoming ever more popular despite medical advice that the freezing process probably wouldn’t work successfully—and nobody could guarantee an uninterrupted power supply through the sunstorm anyhow, so that the big day might result in an unfortunate defrosting. Besides, even if the system worked technically, where was the morality in escaping the present and leaving others to clean up the mess, then “returning” when the worst was over to reap the rewards? The “cryonauts” would surely not be welcomed, even in the most optimistic scenarios. And Siobhan had projected gloomily that if things went pear-shaped—if civilization fell apart despite the shield’s protection—the hibernacula would most likely serve the starving survivors as cellars of thawing meat…
Such craziness captured media attention, but was fortunately still rare. And while these last days saw much foolishness and venality, there was some dignity too. More people were trying to save what they cherished than to smash things up in a final frenzy; projects such as the London Dome were flooded with volunteer workers. Many people were turning, predictably, to religion for solace, but few became fanatics of the kind who had killed Miriam Grec. Most prayed to their gods with quiet gravity, in the austere beauty of cathedrals, mosques, and temples, or simply in the privacy of their own hearts.
Meanwhile the romantic poignancy of the end was evoking a flourishing of the arts, with literature, paintings, sculpture, and music of heartbreaking intensity being produced all over the world. It was a time for elegies.
But many people, it seemed, faced the grimness of the future with a more private sadness. Populations worldwide were actually declining. There was a spate of suicides, but rather sadder was the news that birthrates were plummeting. This was not the time to bring a child into the world: indeed some religious leaders were arguing it might actually be sinful to procreate now, for a child who did not exist could not suffer.
But those falling population numbers would make barely a dent before sunstorm day. Everything depended on the shield, as it always had.
In September 2041, with only seven months left, the shield was as hair-raisingly behind schedule as ever, and yet it still progressed. Siobhan’s political masters in the Eurasian administration wanted endless facts, figures, Gantt charts to show progress achieved, critical-path diagrams to show bottlenecks and obstacles up ahead—and a few sexy photos of the staggering, Earth-sized structure growing in orbit.
But nothing she said made any real difference, for there was nothing the pols could do differently, not now. Miriam Grec had got it right from the beginning. Her early intervention had given the project the worldwide political momentum it needed to begin. After Miriam herself had reaped the whirlwind, her successor, her deputy hastily installed into the top job, had been soundly beaten in the October 2040 poll by opponents who had run on a vaguely antishield ticket. But, just as Miriam had foreseen, once in office it was politically impossible for any Prime Minister to be the one who scrapped the shield. The logic had worked out just the same in the United States as in Eurasia.
The new Prime Minister had not taken a shine to Siobhan, though. Siobhan was clearly still a key link in the communications and decision-making chain that led from the ground to orbit. But she was no longer among the favored inner few. That suited Siobhan fine. This was a time for getting on with the job, not for political arse kissing. And besides, the less she saw of the pols, the less chance there was of putting her foot in it.
Beyond St. Albans, she worked her way through more roadblocks. At last, after some tricky inner-city driving, Siobhan reached the final barrier. This was the Camden Gate, one of ten great entrances set around the circumference of the Dome itself.
As she queued she peered ahead curiously; she hadn’t come into the Dome from this direction before. The Gate, bright orange and peppered with searchlights and armed observation posts, rose like a Roman ruin above the mundanity of houses and shopping parades. And the smooth skin of the London Dome itself arced away into the washed-out blue of the sky beyond.
The Dome was still incomplete, of course; the final enclosing panels would not be installed until the very last hours, so that the city would not have to survive without light for too long. But still, even now, its immense skeletal form was startling. Siobhan couldn’t actually make out much of it, for she was too close to the horizon of this huge spherical cap. It was an odd shame that this greatest of all of Britain’s architectural achievements should be all but invisible from the ground: as the Aurora 1 crew had remarked ruefully of many Martian features, from close up it was simply too big to take in.
But if you viewed it from the air, you could see what a magnificent structure the Dome was. Based on a near-perfect circle about nine kilometers in diameter, the Dome was centered on Trafalgar Square, but it covered the Tower of London at the eastern end of the old Roman city wall, and in the west it enveloped the West End, slicing through Hyde Park and just extending to include the Albert Memorial and the great South Kensington museums. In the north the Dome would shelter King’s Cross and Regent’s Park, where Siobhan was headed now, and to the south it reached across the river to the Elephant and Castle and beyond. Siobhan thought it was rather appropriate that the Dome would protect a stretch of the Thames itself, the river that had always been the city’s lifeblood.
Every Londoner, with characteristically cheerful disrespect, called this great architectural triumph “the Tin Lid.”
At last Siobhan was allowed to pass through the Gate. Signs admonished her to turn on her headlights.
The view in the sudden twilight beneath the Dome’s roof was astounding. Supporting pillars rose up from the ground, like slim rainforest-canopy trees incongruously rising out of London’s mulch of town houses and flats, offices and cathedrals, ministries and palaces. Above, the sky was darkened by scaffolding and struts, made misty by distance. Helicopters and blimps flew just beneath the roof’s low curve. All this was lit by shafts of watery sunlight that passed through the breaks in the roof. The prospect had something of the feel of an immense antique ruin, perhaps, a place of pillars and graceful curves, the remnant of a vanished empire. But everywhere cranes rose up like skeletal dinosaurs, building, building. This was a glimpse, not of the past, but of the future.
The projections of how well the shield would work, even in the most optimistic scenarios, were still uncertain, and it wasn’t at all clear how much good even such mighty defenses as this Dome would do. But projects like this were as much an expression of popular will as of serious civic defense. Siobhan rather hoped that if the world survived the sunstorm the Tin Lid, or at least its skeleton, would be left intact, as a memorial to what people could do when they worked together.
She drove on into the artificial twilight, ignoring the built-over sky and concentrating on the traffic.


 
28: THE ARK
The London Ark was all but empty today. Goats climbed their concrete mountains, penguins flapped in blue-painted shallows, and multicolored birds sang for no audience but their keepers, and Siobhan. It wasn’t a time for zoos.
But Bisesa was here. Siobhan found her at the Ark’s primate house, alone, cradling a coffee. In a broad, covered pit, a handful of chimpanzees were going about their rather languid business. The old-fashioned scene contrasted sharply with the new animated information plate that proudly pronounced these creatures as Homo troglodytes troglodytes, humankind’s nearest cousins.
“Thanks for coming,” Bisesa said. “And I’m sorry for dragging you here.” She looked tired, pale.
“Not at all. I haven’t been to this zoo—umm, the Ark—since I was a kid.”
“It’s just I wanted to come here, one last time. It’s the last day these guys will be on show.”
“I didn’t realize their move was so soon.”
Bisesa said, “Now that they are recognized as Legal Persons, the chimps have full human rights—in particular the right to privacy when they pick their noses and scratch their backsides. So they’re to be moved to their own little refugee center, fully equipped with tire swings and bananas.”
Bisesa’s voice was weary, rather flat, and Siobhan couldn’t decode her mood. “You don’t approve?”
“Oh, of course I do. Though there are plenty who don’t.” Bisesa nodded at a soldier, heavily armed and very young looking, who patrolled on the other side of the pit.
The debate about sheltering nonhuman life-forms from the sunstorm extended beyond the chimps, where the law was reasonably clear. As the sunstorm neared, a vast worldwide effort had been initiated to save at least a sample of the world’s major kingdoms of life. Much of it was necessarily crude: beneath the London Ark huge hibernacula had been installed to preserve the zygotes of animals, insects, birds, and fish, and the seeds of plants from grasses to pine trees. As for the animals, the Arks had been doing this sort of thing for decades already; since the turn of the century the western zoos had hosted reserve populations of animals that had long died out in the wild—all the elephants, the tigers, even one species of chimp.
Of course it was essentially futile, said some ecologists. Though the diversity of life in cool, cloudy Britain, say, was nothing like as rich as in an equatorial rain forest, there were probably more species to be found in a single handful of soil from a London garden, most of them unidentified, than had been known to all the naturalists in the world a century ago. You couldn’t save it all—but the alternative was to do nothing, and most people seemed to agree you had to try.
But some resented as much as a finger being lifted to save anything other than a human being.
“It’s a time of hard choices.” Siobhan sighed. “You know, the other day I spoke to an ecologist who said we should just accept what’s going on. This is just another extinction event, in a long string of such disasters. It’s like a forest fire, she said, a necessary cleansing. And each time the biosphere bounces back, eventually becoming richer than before.”
“But this isn’t natural,” Bisesa said grimly. “Not even the way an asteroid impact is. Somebody did this, intentionally. Maybe this is why intelligence evolved in the first place. Because there are times—when the sun goes off, when the dinosaur killer strikes—when the mechanisms of natural selection aren’t enough. Times when you need consciousness to save the world.”
“A biologist would say there is no intention behind natural selection, Bisesa. And evolution can’t prepare you for the future.”
“Yes,” she smiled. “But I’m no biologist, so I can say it…”
Such conversations were why Siobhan valued Bisesa’s company so much.
Seven months before sunstorm day, the world worked frantically to prepare itself. But much of what was being done, however vital, was mundane. For instance, London’s latest Mayor had got herself elected on the basic but undeniably effective pledge that come what may she would ensure the city’s water supply, and since coming to office she had made good on that promise. A vast new pipeline laid the length of the country from the great Kielder reservoir in the north to the capital—though many in the northeast had grumbled loudly about the “southern softies” who were stealing “their” water. Such work was obviously essential—Siobhan herself was involved in many such projects—but it was banal.
Sometimes the volume of chatter overwhelmed her ability to see things clearly. It was Bisesa, sitting alone in her flat and just thinking, who was one of her touchstones, her viewpoints of the bigger picture. It was Bisesa, thinking out of the box, who had come up with the essential notion of community support for smartskin manufacture. And, after all, it was Bisesa who had given Siobhan an insight into the deepest mystery of all.
Ever since that crucial videoconference, and Eugene Mangles’s proof that there was indeed an element of intention about the disturbance of the sun, Bisesa’s claims about the Firstborn and Mir had been taken seriously, and were being investigated in a slow-burning kind of way. Nobody believed the full story—not even Siobhan, she admitted to herself. But most of her ad hoc brains trust accepted that, yes, the disturbance of the sun so clearly reconstructed by Eugene could have been caused only by the intervention of some intelligent agency. That alone, even if you didn’t speculate about the intent of that intelligence, was a staggering conclusion to draw.
Bisesa’s insights had helped guide Eugene and others to a fuller understanding of the physical mechanism behind the sunstorm, and had, conceivably, helped humankind to survive it. But the trouble was, as Siobhan had immediately understood, the meddling of the Firstborn just didn’t matter for now. Whatever the cause, it was the sunstorm itself that had to be dealt with. The news couldn’t even be made public: releasing rumors about alien intention would surely only cause panic, and to no effect. So the whole thing remained a secret, known only at the highest levels of government, and to a select few others. The Firstborn, Siobhan promised herself, if they existed, could be dealt with later.
But that meant there was nothing Bisesa could do about the greatest issue in her life. She couldn’t even talk about it. She was still on “compassionate leave” from the Army, and would have been discharged altogether if not for some string pulling by Siobhan. But she had no meaningful work to do. In a fragile state, she was thrown back on her own resources. She had become reclusive, Siobhan thought, spending too much time alone in her flat, or wandering around London, coming to places like the Ark; she seemed to want no company save Myra.
“Come on,” Siobhan said, and they linked arms. “Let’s go see the elephants. Then I’ll give you a lift home. I’d like to see Myra again…”
Bisesa’s flat, just off the King’s Road in Chelsea, was actually lucky to find itself under the Tin Lid. Half a kilometer farther west and it would have been outside the Dome altogether. As it was it nestled under the looming shadow of the wall, and when you drove along you could look up between the rooftops and see the Dome soar into the air, like the hull of some vast spaceship.
It was a while since Siobhan had visited, and things had changed. There were heavy new security locks on the doors to the apartment building. And when she opened the door a rust-red blur ran out of the building, shooting between Bisesa’s legs, to vanish around the corner. Bisesa flinched, but laughed.
Siobhan’s heart was hammering. “What was that? A dog?”
“No, just a fox. Not really a pest if you take care of your garbage—although I’d like to know who let that one in the building. People haven’t the heart to get rid of them, not at a time like this. There are more of them around, I’m sure. Maybe they’re coming into the Dome.”
“Perhaps they sense something is coming.”
Bisesa led her upstairs to the flat itself. In the corridors and the stairwell Siobhan saw many strange faces. “Lodgers,” Bisesa said, pulling a face. “Government regulations. Every domicile within the Dome has to shelter at least so many adults per such-and-such square meters of floor space. They’re packing us in.” She opened her door to reveal a hallway piled high with bottled water and canned food, a typical family emergency store. “One reason why I keep Linda here. Better a cousin than a stranger…”
In the flat Siobhan made for the window. South facing, it caught a lot of light. The great shadows of the Dome’s skeleton striped across the sky, but there was still a good view of the city to the east. And Siobhan could see that from every south-facing window and balcony, and on every rooftop, silvery blankets were draped. The blankets were smartskin, bits of the space shield being grown all across the city by ordinary Londoners.
Bisesa joined her with a glass of fruit juice, and smiled. “Quite a sight, isn’t it?”
“It’s magnificent,” Siobhan said sincerely.
Bisesa’s inspiration had worked out remarkably well. To grow a bit of the shield that would save the world, all you needed was patience, sunlight, a kit no more complicated than a home darkroom, and basic nutrients: household waste would do nicely, appropriately pulped up. Raw material for the smart components had been a problem for a while, before turn-of-the-century landfill sites packed high with obsolete mobile phones, computers, games, and other wasteful toys had been turned into mines of silicon, germanium, silver, copper, and even gold. In London there had been only one possible slogan for the program, even if it was terminologically inexact: Dig for Victory.
Siobhan said, “It’s so damn inspirational: people all over the world, working to save themselves and each other.”
“Yeah. But try telling that to Myra.”
“How is she?”
“Scared,” Bisesa said. “No, deeper than that. Traumatized, maybe.” Her face was composed, but she looked tired again, laden with guilt. “I try to see things from her point of view. She’s only twelve. When she was little her mother disappeared for months on end—and then turned up from nowhere, swivel-eyed. And now you have the threat of the sunstorm. She’s a bright kid, Siobhan. She understands the news. She knows that on April 20 all of this, the whole fabric of her life, all her stuff, the softwall, the synth-stars, her screens and books and toys, is just going to dissolve. It was bad enough I kept going away. I don’t think she’ll ever forgive me for letting the world end.”
Siobhan thought of Perdita, who seemed not to grasp what was to come at all—or anyhow chose not to. “It’s better than denying it, maybe. But there is no source of comfort.”
“No. Not even religion, for me. I never was much of a God botherer. Though I did catch Myra watching the election of the new Pope.” After the destruction of Rome, the latest pontiff had taken up residence in Boston; the big American dioceses had long been far richer than the Vatican anyhow. “All the religiosity around worries me—doesn’t it you? These sun-cultists coming out of the closet.”
Siobhan shrugged. “I accept it. You know, even up on the shield itself, a lot of praying goes on. Religions can serve a social purpose, in uniting us around a common goal. Maybe that’s why they evolved in the first place. I don’t think there’s any harm in people thinking of the shield as, umm, like building a cathedral in the sky, if it helps them get through the day.” She smiled. “Whether God is watching or not.”
But Bisesa’s face was dark. “I don’t know about God. But others are watching us, I’m sure of that.”
Siobhan said carefully, “You’re still thinking about the Firstborn.”
“How can I not?” Bisesa said, drawn.
With fresh coffee, they huddled together on Bisesa’s overstuffed furniture. It was an incongruously domestic setting, Siobhan thought, to be discussing one of the most philosophically profound discoveries ever made. “I suppose it is the dream of ages,” she said. “We’ve been speculating on intelligence beyond the Earth since the Greeks.”
Bisesa looked distant. “Even now I can’t get used to the idea.”
“It’s tough for any scientist,” Siobhan said. “‘Arguments by design’—that is, to build your theories about the universe on the assumption that it was designed for some conscious purpose—went out of fashion three hundred years ago. Darwin hammered the last nail in that particular coffin. Of course it was God who was the fashionable designer back then, not ET. For a scientist it goes against all training to think in such terms. Which is why it was my instinct to put you in touch with Eugene, Bisesa. I wondered what would happen if you jolted him into thinking differently. I guess that instinct was right. But it still feels unnatural.” She sighed. “A guilty pleasure.”
Bisesa said, “How do you think people are going to take this, when they are finally told?”
Siobhan explored her own feelings. “The implications are immense—political, social, philosophical. Everything changes. Even if we discover nothing else about these creatures you call the Firstborn, Bisesa, and no matter how the sunstorm turns out, just the fact that we know they exist proves that we are not unique in the universe. Any future we care to imagine now contains the possibility of others.”
“I think people have a right to know,” Bisesa said.
Siobhan nodded; it was an old point of disagreement between them.
Bisesa said, “We reached the Moon, and Mars. Here we are building a structure as big as a planet. And yet all our achievements count for nothing—not against a power that can do this. But I don’t believe people will be overawed. I think people will feel angry.”
“I still don’t understand,” Siobhan said. “Why would these Firstborn of yours want to put us under threat of extinction?”
Bisesa shook her head. “I know the Firstborn better than anybody else, I guess. But I can’t answer that. One thing I’m sure about, though. They watch.”
“Watch?”
“I think that’s what Mir was all about. Mir was a montage of all our history, right up to the moment of this—our possible destruction. Mir wasn’t about us but about the Firstborn. They forced themselves to look at what they were destroying, to face what they had done.”
She spoke hesitantly, obviously unsure of her thinking. Siobhan imagined her sitting alone for long hours, obsessively exploring her memories and her own uncertain feelings.
Bisesa went on, “They don’t want anything we know, or can make. They aren’t interested in our science or our art—otherwise they would be saving our books, our paintings, even some of us. Our stuff is far beneath them. What they do want—I think—is to know how it feels to be us, to be human. And how it feels even as we’re put to the fire.”
“So they value consciousness,” Siobhan mused. “I can see why an advanced civilization would prize mind above all other things. Perhaps it is rare in this universe of ours. They prize it, even as they destroy it. So they have ethics. Maybe they are guilty about what they’re doing.”
Bisesa laughed bitterly. “But they’re doing it even so. Which doesn’t make sense, does it? Can gods be insane?”
Siobhan glanced out at the gaunt shadows of the Dome. “Perhaps there’s a logic, even in all this destruction.”
“Do you believe that?”
Siobhan grinned. “Even if I did, I’d reject it. The hell with them.”
Bisesa answered with a fierce grin of her own. “Yes,” she said. “The hell with them.”


 
29: IMPACT
The rogue planet flew out of the sky’s equator.
While light flashed from Altair to Sol in sixteen years, the wandering planet had taken a millennium to complete its interstellar journey. Even so it approached the sun at some five thousand kilometers per second, many times the sun’s own escape velocity: it was the fastest major object ever to have crossed the solar system. As it fell toward the sun’s warmth, the Jovian’s atmosphere was battered by immense storms, and trillions of tonnes of air were stripped away, to trail behind the falling world like the tail of an immense comet.
On Earth, it was the year 4 B.C.
If the rogue had come in the twenty-first century, humanity’s Spaceguard program would have spotted it. Spaceguard had its origins in a twentieth-century NASA program designed to survey all the major comets and asteroids following orbits that might bring them into a collision with the Earth. The organization’s scientists had debated many ways to deflect an incoming threat, including solar sails or nuclear weapons. But while such methods might have worked on a flying-mountain asteroid, there would have been nothing to be done about a mass this size.
In 4 B.C., of course, there was no Spaceguard. The ancient world had known lenses since the great days of the Greeks, but it had not yet occurred to anybody to put two of them together into a telescope. But there were those who watched the sky, for in its intricate weavings of light they thought they glimpsed the thoughts of God.
In April of that year, across Europe, North Africa, and the Middle East, a great new light approached the sun. To the astrologers and astronomers, who knew every naked-eye object in the sky far better than most of their descendants of the twenty-first century, the Jovian was a glaring anomaly, and a source of fascination and fear.
Three scholars in particular watched it in awe. They called themselves magi, or magoi, which means “astrologers”—stargazers. And in the Jovian’s final days, as it neared the sun and became a morning star of ever more brilliant beauty, they followed it.
The planet battered its way through the sun’s wispy outer atmosphere, the corona. Now the star itself lay before it, unprotected.
The Jovian was a planet a fifth the diameter of the sun itself. Even at such speeds, a collision between two such immense bodies was stately. It took a full minute for the whole planet to sink into the body of the star.
In normal times the sun’s surface is a delicate tapestry of granules, the upper surfaces of huge convection cells with roots in the sun’s deep interior. When the Jovian hit, that complex hierarchical structure was disturbed, as if a baseball had been thrown into a pan of boiling water. Immense waves washed away from the point of impact and rolled around the curvature of the star.
Meanwhile the planet itself was immersed in a bath of intense heat. Through direct collisions between the sun’s plasma and the planet’s atmosphere, the sun’s energy poured into this outrageous invader. In response, the planet desperately tried to shed heat by losing its own substance. The upper layers of its air, mostly hydrogen and helium, were soon stripped off, exposing the inner layers, exotic high-pressure liquid and solid forms of hydrogen, which in turn boiled away. It was exactly as Apollo capsules had once entered Earth’s atmosphere behind ablative shields, allowing bits of the disintegrating spacecraft to carry away the heat of friction. For the Jovian the strategy worked for a while. The planet had entered the sun with the mass of fifteen Jupiters, and had the capacity to soak up a lot of heat before it was done.
Deeper and deeper the Jovian sank, through the sun’s roiling convective layer, and then into the denser, static radiative layer beneath. It was like a driving fist, and it left behind a tunnel drilled brutally through the sun’s strata, a flaw that would take millennia to heal.
By the time the Jovian reached the edge of the sun’s fusing core, it was reduced to a knot of its densest, hardest stuff—and yet it still retained a mass many times that of Jupiter. Here the last of the Jovian’s mass was broken up and dispersed—but not before it struck the core of the sun a mighty blow. There was a vast fusion surge, like an immense bomb going off at the edge of this natural reactor. That great impulse sent shock fronts pushing deep into the fusing core.
As Eugene Mangles would understand, the core was temperamental, its rate of fusion highly sensitive to changes in temperature. The Jovian was gone, but its impact had created a pattern of energetic oscillations in the core that would persist for millennia.
Meanwhile on the surface, though the planet had disappeared into the sun’s maw, the point of impact was a place of roiling turmoil.
On its way into the heart of the star, the Jovian had torn through a sensitive boundary called the tacholine: the boundary between convective and radiative zones. The dull sea of the radiative zone rotates with the sun’s core, almost as a rigid body. But the convective zone’s motion is much more complex; different parts of the sun’s surface can actually be seen to rotate at different speeds. So, at the tacholine, there is friction: the convective material moves over the radiative like a tremendous wind.
The sun is laced by a powerful magnetic field. Its interior is full of “flux tubes,” currents of magnetic energy that flow through the plasma sea. At the tacholine the differing rotations of the sun’s layers stretch the flux tubes around the sun’s equator. Mostly the churning convection above keeps them in their place. But sometimes a kink will develop in a sun-girdling rope, and it will force its way up toward the surface of the sun, dragging plasma flows with it. This is the sequence of events that leads to the “active regions” that give rise to flares and mass ejections.
So it was now. The Jovian’s crashing through the tacholine caused the stretched and tangled field lines to writhe like snakes. Flux tubes surged up through the body of the sun, broke the surface, and thrashed above the enormous scar left by the Jovian. Energy was dumped into space in a great flare of light, as high-frequency radiation, and in a fountain of charged particles that gushed out across the solar system.
A huge solar storm battered at the Earth. With the planet’s own magnetic field flapping like a loose sail, immense auroras were visible all across the world. The Jovian’s most severe effects lay far in the future. But right here, right now, it announced its arrival in uncompromising fashion.
On Earth in 4 B.C. there was no high technology to be harmed—but millions of natural computers, running on biomolecules and electricity, were subtly affected by the magnetic turbulence. People suffered blackouts, fits, seizures; some unlucky souls died of no cause anybody could detect. As Miriam Grec would learn to her supreme cost, magnetic disturbances can stimulate religious impulses in human brains: there was a plague of prophets and doomsayers, miracles and visions.
And in a shabby room in Bethlehem, a newborn child, lying on dirty hay, stirred and gasped, tormented by images He could not comprehend.


 
30: TELESCOPE
Ever since President Alvarez’s devastating announcement in December 2037, the sunstorm crisis had been oddly bound up with Christmas. The last Christmas before the sunstorm, in 2041, with only four months left before the storm was due to break, was a frenzy of forced gaiety. Bisesa suspected that everybody was secretly glad when it was over.
As for herself, she bought a telescope. And one bright morning in January 2042, with the help of Myra and Linda, she hauled it up to the roof of her apartment block. On this January day, bright and clear, the sun was low in the eastern sky, and the view from this Chelsea rooftop was spectacular. The Dome’s buttresses gleamed like sunbeams, and the smartskin blankets draped over every exposed surface shone like so many huge flowers.
The telescope was a ten-centimeter refractor, secondhand, a big clunky thing more than twenty years old, and it was cheap. But it was smart enough that it could determine its own position and attitude by consulting the Global Positioning System. And then, if you told it what you wanted to look at, with a hum and a whir it would point itself that way and immediately begin tracking, compensating for the Earth’s rotation. Linda had laughed at the gadget’s antiquated user interface—it actually featured that comical horror, a menu system—but it worked well enough.
In central London, with an increasing fraction of the sky blocked out by the Dome, telescopes were of little use, unless you wanted to spy on the gangs of workers who crawled over the inside of the Dome’s roof day and night. But what Bisesa wanted to look at was the sun.
When Bisesa told it what she wanted to see, the telescope’s nanny software immediately started bleating warnings about safe usage. Bisesa already knew all about the dangers. You couldn’t look directly at the sun through a telescope, unless you wanted your eye burned out, but you could project an image. So Bisesa brought up a folding chair and set up a broad sheet of white cartridge paper behind the telescope’s eyepiece. The final positioning of the paper in the telescope’s shadow, and the focusing of the instrument, was a little tricky. But at last, in the middle of the telescope’s complicated shadow, a disk of milky white appeared.
Bisesa was surprised by the clarity of the image, and its size, maybe a third of a meter across. Toward the rim of the disk the brightness faded a little, so she had a clear sense that she was looking at a sphere, a three-dimensional object. Sunspot groups were speckled around the sun’s midlatitudes, easily visible, looking like motes of dust in a shining bowl. It was galling to think that each of those dwarfed dust-speck anomalies was larger than the whole Earth, and, glowing at temperatures of thousands of degrees, they showed as shadows only because they were cooler than the rest of the sun’s surface.
But it was not sunspots that Bisesa had bought her telescope to see.
A line crossed the face of the sun, a stripe of watery gray that traversed from northeast to southwest. It was, of course, the shield. Hanging up there at its station at L1, it was still turned almost edge-on to the sun. But already it cast a shadow on the Earth.
Bisesa hugged Myra. “You see? There it is. It’s real. Now do you believe?”
Myra stared at the shadow. Now thirteen years old, she was a bit too quiet for her age. Bisesa had meant this display to comfort Myra, who was not alone in having trouble believing in the reality of the great project in space.
But her reaction wasn’t what Bisesa had anticipated. She seemed afraid. This was a human-made object, four times as remote as the Moon, and yet visible from Earth. Standing here in the watery sunlight of a London morning, the cosmic vision was astonishing, awe inspiring—crushing.
This is why the Greeks coined the word hubris, Bisesa thought.


 
31: PERSPECTIVES
For lovers, zero G was a lot trickier than the low gravity of the Moon.
That was despite decades of experience, Siobhan had learned. In the days of low Earth orbit flights there had been something called the “Dolphin Club,” so named because in the analogous conditions of floating in the ocean, a dolphin couple would sometimes be helped in their intimacy by the bracing support of a third… Siobhan was the Astronomer Royal; she wasn’t about to put up with any of that.
So Bud had improvised equipment to enable her to retain her privacy. With its cuffs, ropes, and restraints his cabin now looked like a bondage parlor, but in giving you something to grip and push against, this stuff supported the ancient arts surprisingly well. But in the isolated little zero-G township of the shield Bud had clearly had help figuring all this out. She made him take down the little plaque above his bed:
COURTESY OF
 U.S. ASTRONAUTICAL ENGINEERING CORPS
 ENJOY!
Still, the sex was as deep and rich and satisfying and, damn it, comforting as ever; she was old enough to admit she needed consolation as much as passion.
Afterward, though, as they lay under a thick blanket, with Bud a silent warm mass beside her, her thoughts turned to the reasons she had come here.
This cabin had once been a storeroom; you could still see the marks where shelving and cupboards had been ripped off the walls. Over the years Aurora had been cannibalized, and now it was a husk containing nothing but life support systems, comms centers, and hastily improvised living quarters. But to Bud, she knew, this battered old ship was home. Even when the project was over, no doubt he would always miss it.
It was going to break his heart if she had to bring him home before the job was done. But that was one possible outcome of her visit, and they both knew it.
Bud said at last, “You know, at times like this I still miss a cigarette.”
“At heart you’re just an unreconstructed high school jock, aren’t you?”
“Salt of the earth.” He stared at the ceiling. “But this trip is business, not pleasure, isn’t it?”
“I’m sorry.”
He shrugged. “Don’t be. But look—as far as everybody else is concerned, you’re here for the AI switch-on. Nobody but my PA knows about the other stuff.”
Faintly irritated she said, “I’m not here to hurt morale, Bud. I’m supposed to be strengthening the project, not weakening it. That’s the whole point. But—”
“But this business of the audit has to be cleared up.” He held her hand. “I know. And I trust you to handle it well.”
She churned with guilt. “Bud, we both have our duty. And we can’t let anything get in the way of that.”
“I understand. But a bit more pleasure before business.” He sat up. “We’ve got twelve hours before we boot up the AI. Let’s go do some sightseeing.”
They washed, dressed, and drank a coffee. Then Bud escorted her to the little ship he called the V-Eye-P.
The project’s one and only one pressurized inspection module was just a platform laden with spherical fuel and oxidizer tanks and a small set of hydrazine rocket motors—actually attitude thrusters cannibalized from a retired spaceplane. On top was a pressurized tent of Kevlar and aluminum, within which two people could stand side by side. That was it, save for a simple set of controls based on a joystick that sprouted from the floor, and a life support system that would keep you alive for six hours at a pinch.
The shield engineers used variants on this design, but just the platform and the engines, without the tent: why bother with a pressure cabin when you had a perfectly good spacesuit? So you would see engineers skimming over the surface of the shield riding their rocket-propelled boxes like scooters. Only this one special little craft was kept aside for VIPs, visitors like Siobhan who didn’t have the time or inclination to get trained up on how to use a pressure suit.
“Not,” Bud said with a faintly malicious grin, “that this Kevlar tent would be much protection if anything went wrong…”
The V-Eye-P was launched from Aurora by an electromagnetic induction rail, like a miniature version of the Sling, the giant mass driver on the Moon. The acceleration was smooth, like a rapid elevator; Siobhan quite enjoyed the feeling of her feet being pressed to the floor.
When they had climbed sufficiently far, Bud tested the little ship’s rockets, “burping” them as he called it. It sounded as if small explosions were going off all around the Kevlar hull. Bud explained that there was no exhaust from the induction rail, and rockets, however small, were never used close to the shield. “We’re building a mirror made of frost laced on spiderweb,” he said. “We try not even to breathe on it.”
The craft swiveled and pitched to and fro. It was like being aboard a rather odd fairground ride.
When he was satisfied, Bud brought the craft to a halt and tipped it forward so Siobhan could see down. “Behold the mother ship,” he said.
The venerable old Aurora 2 was still the centerpiece of the shield, still the spider at the center of the web. Despite extensive cannibalization, Siobhan could make out the main features she remembered: the long, elegant spine with the fat habitation module at one end, and the complex clusters of power plants, fuel tanks, and rocket engines at the other. “She’s a game old bird,” Bud said fondly. “I hope she forgives us. She still has a role to play, keeping the shield spun up and oriented correctly. Of course all that will change when the AI comes online and the shield starts to control itself.”
He pulled back on his control stick, and the platform’s thrusters banged. The little ship rose up smoothly, rising away from the shield along an axial line that led straight up from the embedded Aurora.
Siobhan stared out, fascinated, as the shield opened up beneath her. Away from the old Mars ship the shield was a floor so flat and smooth it was like a mathematical abstraction, a semi-infinite plane that cut the universe in half. The surface shimmered, as delicate as a soap bubble, and as she rose higher prismatic rainbows fled across the surface. But the shield was still edge-on to the sun, and the low light streamed through that delicate membrane, so that she could make out the spindly skeleton beneath, struts, spars, and ribs of delicate lunar glass, a fairyland scaffolding that cast long, slim shadows.
“It’s wonderful,” she said. “The most massive engineering project anybody ever undertook, and yet it is nothing but glass and light. Like something from a dream.”
“Which is why,” Bud said a bit mysteriously, “I’ve chosen the name I have for her—the shield’s AI, I mean.”
Her? But he would say no more.
He pulsed the attitude control thrusters again and tipped the platform backward, so its windows swiveled to face the Earth. The home planet was a perfect blue marble hanging in space. The Moon, white-brown, sailed beside its parent, some thirty Earth diameters away. L1 was far beyond the orbit of the Moon; from here, there was no doubt this was a twin world.
“Home,” Bud said simply. “Stuck out here it’s good to be reminded of what we’re working our butts off for.” He leaned close to her, and pointed so she could sight along his arm. “See there? And there?…”
Against the velvety darkness of space she saw sparks drifting, two, three, four of them in a rough line, like fireflies in the night, passing from Earth to shield.
Bud tapped the window. “Magnification please.”
The image in the window before Siobhan exploded in rapid jumps. Now she could see perhaps a dozen ships. Some were just large enough to show detail, hull markings, solar-cell arrays, antenna booms. The convoy looked like toys, models suspended against velvet.
“A caravan from Earth, bringing up the smartskin.” Bud was grinning. “Crawling its way up the gravity hill to L1. Isn’t that a fantastic sight? And it’s been going on, day and night, for years. If you turn a scope on the dark side of Earth, you can see the sparks of all those launches, over and over.”
On the ground, Siobhan had inspected the collection processes. Smartskin blankets, grown out of household windows like Bisesa Dutt’s in London, were gathered at neighborhood collation points, and then shipped to big storage centers at the airports and spaceports, and finally bundled up and sent to one of the great launch centers at Cape Canaveral, Baikonur, Kourou, or Woomera. Just the ground operation was a stupendous enterprise, a mighty international flow across the face of the Earth. And it culminated in these sparks bravely crossing the night.
Bud said, “You know the picture. We’re throwing everything we’ve got into the launches, just like every other aspect of the project. They even dug the space shuttles out of their museums at the Smithsonian and Huntsville, and got those beautiful birds flying again. Worn-out shuttle main engines, too beat-up to be human-rated anymore, are being recycled: you can make a pretty useful throwaway booster out of a shuttle tailplane and a cargo pallet. The Russians have brushed off their old plans for Energia and have got those big old rockets flying again too.
“But even that isn’t enough. So Boeing and McDonnell and the other big contractors are churning out boosters like sausages. Why, some of those new birds aren’t much more sophisticated than a Fourth of July firecracker, and all you can do is point and shoot. But they work, with nearly a hundred percent reliability. And we’re getting the job done…”
To Bud, Siobhan supposed, this mighty space project was a boyhood dream come true—space engineering fast and brutal and efficient and on a massive scale, the way it used to be, before cost and politics and risk aversion got in the way.
“You know,” he said, “I think this will change everything.” He waved a hand at the shield. “Surely there will be no going back to the old timid ways after this; surely we’ve broken the bonds. This has set our new direction. And it’s outward.”
“If we all live through the sunstorm.”
He looked faintly resentful. “If that, yes.” There was a subtext: I might be a space buff but I know my duty.
She felt a pang of regret, and wished she could take the words back. Was a barrier forming between them, even before she got to the meat of her mission here?
Bud pushed at the control stick, and the platform swiveled and scooted forward.
Now Siobhan was looking across the shield, as if she were flying over a shining ground. Her eye was drawn out to the shield’s “horizon”—but unlike the Earth’s surface the shield was utterly flat, right to its limits, and the straight-line horizon was sharp as a razor in the vacuum. It was oddly bewildering, the perspective all wrong, as if she were flying over the surface of some monstrous planet a thousand times bigger than the Earth.
Bud said, “Sometimes it fools you. You’ll think you see the horizon curve, like from a low-flying plane. Or you’ll make out a group working and imagine they’re a few hundred meters away—but they’re kilometers off.” He shook his head. “Even now I have trouble grasping the scale of what we’ve done, that two of my guys, working on opposite edges of the shield, can be separated by the whole width of the Earth. And we built it all.”
The platform dipped, and Siobhan flew low over shimmering prisms and glass struts, littered by small structures like shacks, and vehicles like tractors that toiled patiently. One astronaut made her cautious way across the surface bearing a huge strut of gossamer-light lunar glass; she looked like an ant bearing a leaf many times its own size.
And Siobhan made out what looked like flags, held out stiffly by wire in the absence of any breeze. “What are those?”
Bud said bluntly, “We don’t have graves up here. We just push you away, off into interplanetary space. But we give you a marker: a flag of your country or your creed, or whatever you want. As we build the shield we’re working in a spiral, around and around the center, moving farther out all the time. We just plant your flag at the position of the leading edge, wherever it happens to be when you die.”
Now that she looked for them, she could see flags, dozens of them within a single glance. “Hundreds have died up here.” She hadn’t known the numbers.
“These are good people, Siobhan. Even without the direct risks of the construction work, some of them have worked in zero G without a break for two years or more. The medics say we are all storing up problems with our bone structure and cardiovascular systems and lymph systems and the rest. You know what the most common surgery procedure is up here? For kidney stones, nodules of calcium leached from your bones. And not to mention radiation exposure. Everyone knows about the damage to DNA, the cancer risks. But how about the brain? Your noggin is particularly vulnerable to cosmic radiation, and has a limited ability to repair itself. Space makes you dumb, Siobhan.”
“I didn’t know that—”
“I bet you didn’t,” he said, a hardness under his even tone. “Medical studies on shield workers themselves have proved this. Every year up here you shave ten years off your life. And yet these people stay, and work themselves to death.”
“Oh, Bud—” Impulsively she grabbed his hands. “I’m not here to attack your people; you know that. And I don’t want us to fall out.”
He said heavily, “But—“
“But you know why I’m here.”
It was a question of corruption.
Earthbound accountants, poring over their voluminous electronic books, had found that a fraction of the funds and materials flowing up into space had gone astray—and that the decision making behind that siphoning-off had to lie up here, on the shield itself.
“Bud, the administration couldn’t ignore it if they wanted to. After all, if this goes on the whole project could be put at risk—”
He cut her short. “Siobhan, get real. I’m not going to deny the skimming-off. But, Jesus, look out the window. This project is soaking up a significant proportion of the GDP of the entire planet. Croesus himself couldn’t peel off enough to make a dent in that. You’ve got to get this in perspective. In percentage terms—”
“That’s not the point, Bud. You have to think about the psychology. You say your people here are making sacrifices. Well, so we are on Earth too, just as hard, to fund this thing. And if any of it has been stolen—”
“Stolen.” He snorted and turned away from her. “Siobhan, you’ve no idea how it is to work up here. Two million kilometers from your home, your family. Yes, here I am saving the planet. But I also want to save my own son.”
She felt cold. He’d never told her he had a son.
And she thought it through further. “You’re in on this, too. You’re doing your share of skimming, aren’t you?”
He wouldn’t meet her gaze. “Look,” he said at last. “There’s a firm in Montana. They bought up old nuclear weapon silos from the USASF, long ago decommissioned. Those things were designed to survive a nuclear strike, and to support their crews for weeks afterward. I’ve seen the specs. It’s possible that if you were stuck down there, you might survive the sunstorm.”
“Even if the shield failed?”
“It’s a chance,” he said defiantly. “But you can imagine the cost of a ticket. Can’t you see? Up here I can’t do a thing for Todd and his kids; I can’t so much as dig a hole in the ground. But this way, just by diverting a tiny fraction of one percent of one percent of the shield budget—”
“And everybody else up here is doing it too?”
“Not everybody.” He was watching her. “So now you know. When we go back to Aurora I’ll give you all the records you want, of every last damn cent that went astray… I know you could have me recalled to Earth over this.”
“That would be suicidal when we’re just months from the goal.”
His relief was obvious.
“But the graft can’t go on,” she said. “The idea that you are using shield funds to preserve your own families is corrosive of trust—and trust is fragile enough right now.” She thought it over. “We have to bring this out in the open. But your people up here are away from their families in a time of unprecedented crisis, and most of you will stay here right through the storm itself. You ought to be reassured that everything possible will be done to protect your families on your behalf. I’ll see to it. Call it an advance on your salaries. And I’ll try to persuade them not to prosecute until after you’ve finished saving the Earth.”
He grinned. “I’ll settle for that.” He pushed forward on the stick to take them home.
She said carefully, “Bud, you never told me you had a son.”
“Long story. A messy divorce, long ago.” He shrugged. “He isn’t part of my life, and never would have been part of yours.”
In that moment Siobhan knew she had lost him—if she’d ever had him at all. But her affair with Bud wouldn’t be the only relationship to have cracked under the strain of these strange times.
She turned to watch the vast landscape of the shield as it prepared to swallow her up.


 
32: LEGAL PERSON
Back on the shield, with relief, Siobhan made ready for the formal purpose of her visit.
The shield might have been big enough to wrap up the Moon like a Christmas present, but the people who had built it had given themselves precious little space, and there was no room for ceremonial. For this special moment, the quickening of the shield’s AI, Bud had decided that only the bridge of the grand old Aurora would do. It was a shame that it had long since been converted to a shower room, but a hasty reconversion took only a few hours, leaving just a faint lingering smell of soap and sweat.
Siobhan drifted at the front of the room, clinging with one hand to a strut. Bud was here, with a handful of his co-workers. Other shield workers were linked to this place electronically, as were friends on the Moon and on the Earth, including representatives of the governments of Eurasia and the United States.
“And,” Siobhan said as she began her speech, “the most important person today is here too—not in this room, but all around us, like God—”
“And the tax man,” somebody called to rather tense laughter.
“I’m honored to be present at this birth,” Siobhan said. “Yes, it is a birth in a real sense. When I close the switch before me a computer will be booted up—but more than that, a new person will arrive in the universe. Unlike Aristotle and Thales before her, who had to demonstrate their personhood to us, from the very moment of her awakening she will be a Legal Person (Nonhuman), with rights every bit as full and rich as those I enjoy.
“It’s marvelous to think that the mind who will begin her existence today will emerge from a network of the billions of components created in the gardens and farms, rooftops and window boxes of human beings across the planet. She owes her existence to all of us, in a sense—but it is a debt she must pay back. She will begin work immediately, on the great task of turning the shield to face the sun. From the moment of her awakening she will bear a grave responsibility.”
She glanced at Bud. “As for her name, it’s Colonel Tooke’s idea. As a child I grew up knowing the old Greek myth of Perseus, son of Zeus. Perseus faced the Medusa, whose gaze would have turned him to stone. So he held up a shield of solid bronze. He could see Medusa by her reflection, and he slew her. Bud informs me that, according to some versions of the myth, the shield actually belonged to Perseus’s sister, a goddess in her own right. And so the name Bud has suggested, the name of that warrior-goddess, seems entirely appropriate to me.”
She held her hand over the touch pad before her. “Welcome to the world—and to a vital place in our future.” She pressed down her palm.
Nothing obvious changed. The people crammed in the room glanced at each other. But it seemed to Siobhan that there was something different in the air: an expectancy, an energy.
Then somebody called, “Look! The shield!”
Bud hastily brought up a softscreen image of the shield’s whole disk, taken from a monitoring platform high above the central axis. The sun’s long shadows streaked across its plane—but now ripples of rocket sparks spiraled out across the face of the disk.
Bud said, “Look at that. She’s already started work.” He glanced up. “Can you hear me?”
The voice came out of the air. A little unsteady in tone, smooth and free of accent, it was like a female version of Aristotle.
“Good morning, Colonel Tooke. This is Athena. I am ready for my first lesson.”


 
33: CORE
The damaged sun grew quiet. To a casual observer, it might have looked as if nothing had happened, as if the rogue Jovian had never come this way.
But that, of course, was the design. The complex waves washing through the sun’s core would take centuries before they reached their resonant peak. All of it followed logically from the moment that metaphorical pebble had been thrown just so, in a solar system sixteen light-years away.
As the anticipated sequence of events played itself out, on Earth, empires rose and fell.
When one young civilization rediscovered the thinking of a long-vanished ancestor, a profound revolution began. For the first time since antiquity European minds turned to the sun, not with awe, but with curiosity and analytical skills. In 1670 Isaac Newton split sunlight with a prism, creating a captive rainbow. A little later John Flamsteed, the first Astronomer Royal, used Newton’s laws to map the movements of the planets, and determined the size and distance of the sun. In 1837 William Herschel let sunlight warm a bowl of water, and so measured the star’s power. By the twentieth century astronomers were using neutrinos to study the workings of its deepest interior.
These were a new sort of people, to whom the sun became an everyday object, a specimen to study. And yet they were just as dependent on the sun’s bounty of heat and light as their sky-worshiping ancestors.
And all the while, deep in the heart of the sun, something was stirring.
It began in the core, as do all the sun’s processes.
Since the great blow struck by the rogue Jovian two millennia before, the core had been ringing like a bell. Now its complex and cross-leaking modes of vibration at last combined in a concentration almost as energetic as the planet’s impact in the first place. It detonated beneath the stultifying layer of the radiative zone. But—of course, as had been planned—it happened right beneath the unhealed wound cut through the radiative zone by the Jovian’s passage.
Energy cascaded up through the radiative zone, releasing some of the pent-up energy in that million-year storage tank into the bargain. And, two-thirds of the way to the surface of the sun, these energies reached the tacholine: the frontier between radiative and convective zones, above which point the substance of the sun boils like water in a pan. The tacholine was the place where the sun’s active regions had their deepest magnetic roots. And it was into the tacholine, this troubled border, that the core’s oscillations vented their anger.
Sun-girdling flux tubes writhed like snakes, and immediately began to rise. Normally it would take months for a flux loop to reach the sun’s surface. But these mighty toroids, shouldering aside the cooler plasma above, took only days. And such was the disturbance in the sun’s deeper layers that energy poured after the loops, like air escaping from a balloon.
Even in quiet times, loops of magnetic flux breach the sun’s surface. They form a carpet above the photosphere, a weaving of loops and patches and fibrils of plasma. The smallest of such loops is immense on the scale of Earth. The loops that arose now were monstrous, rising high above the sun’s surface, dragging plasma streams behind them. This huge magnetic disruption interfered with the flow of energy from the sun, and for a time the area at the base of this forest of magnetism, starved of energy, actually grew darker than the rest of the star. Human eyes and instruments saw an immense sunspot region blossom across the sun’s shining face.
The loops that protruded above the surface were like trees packed together, with roots buried deep beneath the photosphere. The loops braided, twisted, jostled, and sheared as they tried to shed energy and find a new equilibrium. At last, at the heart of this writhing forest, two loops crossed like wizards’ wands. The loops merged and snapped. The release of energy into the surrounding forest was catastrophic, driving currents of plasma to a frenzy, and in turn driving the other loops to further thrashing. Soon there were more reconnections all across the continent of disturbance.
The magnetic forest delivered up its energy in a cascade of events, and a great pulse of hard X-rays, gamma rays, and high-energy protons gushed out into space.
This was a titanic event—but it was just a solar flare, though an immense one, a flare created by the processes by which a restless sun had always shed its energy. What followed was unprecedented.
The immense sunspots beneath the magnetic forest began to break up. Through the deep wound burrowed into the sun’s flesh two thousand years before, a harder light began to shine. Soon the sun would shed, in a few hours, energy that could have kept it shining for a year.
Just as had been planned, far away and long ago. It was April 19, 2042.


 
34: SUNSET (I)
Bisesa woke.
She sat up, rubbing at her shoulder. She had been napping on the sofa in the living room of her flat. While she had been asleep the flat had grown dark.
“Aristotle. Time, please.”
To her surprise he didn’t give her a clock time in response. Instead he said: “Sunset, Bisesa.”
This was April 19, the day before the sunstorm itself. And so this was the last sunset.
On the Moon, Eugene was predicting that the storm would break during the night, at about three A.M. British time. So the far side of the planet would suffer the storm’s initial effects. But the world would turn as it always did, and over Britain the sun would rise.
Things would be different in the morning.
She shivered. “Even now it doesn’t seem real,” she said.
“I understand,” Aristotle said.
Bisesa made her way to the bathroom and splashed water on her face and neck. The flat was empty. Myra was evidently out somewhere, and Bisesa’s cousin Linda had moved back to Manchester to be with her immediate family during the storm.
She thought over Aristotle’s simple phrase: “I understand.” Aristotle was a being whose electronic senses were distributed over the whole planet and beyond, and everybody knew that his cognitive powers far exceeded any human’s. Surely his level of understanding of what was to come far outstripped hers—and in a sense Aristotle was in as much personal danger as she was. But she couldn’t think of a thing to say to him about it.
“So where’s Myra?”
“Up on the roof. Would you like me to call her down?”
She glanced out uneasily at the gathering dark. “No. I’ll go get her. Thanks, Aristotle.”
“My pleasure, Bisesa.”
She took the staircase to the roof. The Mayor’s office had made fulsome promises that disruption to power supplies would be kept to the minimum possible, but Bisesa already distrusted lifts and escalators. And besides, according to the emergency authority’s latest decree, all such gadgets were to be shut down at midnight anyhow, and all electronic locks fixed on open, to avoid people being trapped when the hammer blow fell.
She reached the roof. The Dome stretched over the rooftops of London, with deep blue rectangles of sky showing where the last panels had yet to be closed. As the Dome’s immense roof had been closed off, stage by stage, it had felt increasingly as if they were all living in a vast cathedral, she thought, a single huge building.
As the regular cycle of day and night had become less marked, Bisesa wasn’t the only one whose sleep pattern was disrupted, according to Aristotle; other sufferers ranged from the Mayor herself to the squirrels in London’s parks.
On the roof, Myra was lying on her belly on an inflatable mat. She was working on what looked like homework, on a softscreen tiled with images.
Bisesa sat beside her daughter, cross-legged. “I’m surprised you have work to do.” School had been out for a week.
Myra shrugged. “We’re all supposed to blog.”
Bisesa smiled. “That’s a very old-fashioned idea.”
“If a teacher wasn’t old-fashioned you’d be worried. They even gave us pads of paper and pens for when the softscreens get fritzed. They said, when historians write about what happens tomorrow, they will have all our little viewpoints to put in.”
If there are any historians after tomorrow, Bisesa thought. “So what are you writing?”
“Whatever hits me. Look at this.” She tapped a corner of her softscreen and a small tile magnified. It showed a ring of monolithic stones, a gathering of white-robed people, a handful of heavily armed police.
“Stonehenge?” Bisesa asked.
“They’re there for the last sunset.”
“Are they Druids?”
“I don’t think so. They’re worshiping a god called Sol Invictus.”
Everybody had become an expert on sun gods. Sol Invictus, the Unconquered Sun, was one of the more interesting of his breed, Bisesa thought. He had been one of the last of the great pagan gods; his cult had flourished in the late Roman Empire just before Christianity had become the state religion. To Bisesa’s disappointment, however, there had been no trace of anybody reviving Marduk, the Babylonian god of the sun. “It would be nice to see the old guy again,” she had said to Aristotle, to his confusion.
Myra said, “Of course there’s no Dome over Stonehenge. I wonder if the stones will be standing tomorrow. In the heat, they might crumble and crack. That’s a sad thought, isn’t it? After all these thousands of years.”
“Yes.”
“Those sun botherers say they will be there for sunrise too.”
“That’s their privilege,” Bisesa said. Tonight the world had more than its fair share of crazies, preparing to use the storm to commit suicide in a variety of more or less ingenious ways.
Bisesa was distracted by a distant crackle, what sounded like shouting. She stood up, walked to the edge of the roof, and looked out over London.
As the daylight was fading, the usual orange-yellow glow of the streetlights gleamed, and Dome-mounted spotlights splashed a whiter illumination over the capital’s great buildings. There was plenty of traffic, rivers of lights flowing around the Dome’s support pillars. In the city in the last few days there had been a sense of nervous excitement. She knew that some people were planning to party all night long, as if this were some greater New Year’s Eve. In anticipation the police had kept Trafalgar Square, the very center of the Dome and the traditional focus of London’s festivities and demonstrations alike, cordoned off for days.
All this activity was covered over by the Tin Lid. Immense strip lights, some as long as a hundred meters, were suspended from that vast ceiling. Their pearly glow caught the slim columns of the supporting pillars, which rose up out of the city like searchlight beams. Sparks swirled around the upper reaches of the pillars and settled in the huge rafters: London’s pigeons had discovered new ways to live under this astounding roof.
And there was that crackling sound again.
You couldn’t be sure what was going on anymore. News had been carefully censored since Valentine’s Day, when martial law had at last been imposed. Rather than factual reports, you were much more likely to find yourself watching some feel-good squib on the heroically huge fans, with names like “Brunel” and “Barnes Wallis,” that would clean London’s air during the period the Dome was shut, or on the Tower’s ravens, whose presence traditionally kept London safe, being carefully protected as the daylight was shut out.
But Bisesa could guess the truth. In the last few days the shield had begun visibly to close over the sun. It was the first tangible, physical sign since June 9, 2037, that something really was going to happen—and it was a strange light in the sky, a darkening of the sun, a portent straight out of Revelation. There had been a huge rise in tension; the cultists, conspiracy theorists, and bad guys of all stripes had been stirred up as never before.
And as well as the crazies there were the refugees, seeking somewhere safe to hide. On this last day London was packed to the rafters already—and Bisesa’s flat wasn’t far from the Fulham Gate. She heard another series of pops. Bisesa was a soldier; that sounded like gunfire to her. And now she thought she could smell smoke.
She tapped Myra on the shoulder. “Come on. Time we went back down.”
But Myra wouldn’t move. “I’ll just finish this.” Normally Myra lay as loose as a cat. But now she was tense, her shoulders hunched, and she was tapping with sharp pecking motions at her softscreen.
She wants to make it go away, Bisesa thought. And she thinks if she keeps doing normal things, keeps on with her homework, she can somehow postpone it all, keep her little nest of normality. Bisesa felt a stab of protectiveness—and regret that she couldn’t spare her daughter from what was to come. But that smell of smoke grew stronger.
Bisesa bent down and briskly folded up Myra’s softscreen. “We go down,” she said bluntly. “Now.”
As she closed the roof door behind them, she glanced back one last time. Those final windows in the Dome were being shut over, blocking out the light, the last light of the last day. And somewhere, somebody was screaming.


 
35: SUNSET (II)
On the bridge of the Aurora 2, Bud Tooke sat loosely strapped to his seat.
The walls around him were tiled with softscreens. Most of them showed data or images returned from various sectors of the shield, and from more remote monitors standing off in space. But there were faces too: Rose Delea sweating in her spacesuit somewhere out on the shield, Mikhail Martynov and Eugene Mangles on the Moon, both monitoring the sun’s final hours before the storm, and even Helena Umfraville, a highly capable British astronaut he had once trained with, her time-lagged image transmitted from distant Mars.
There was no particular purpose in this conferencing. But somehow it was comforting at this time for Earth’s scattered children to keep in touch. And so the links were left open, and to hell with the bandwidth.
Athena coughed softly, an attention-alerting tic she had picked up from Aristotle. “Excuse me, Bud.”
“What is it, Athena?”
“I’m sorry to disturb you. It’s just that the shadowing is almost complete. I thought you might want to see the Earth…”
On his biggest display softscreen she brought up an image of the home planet. But Earth’s face was dimmed. Bud looked into a tunnel of shadow millions of kilometers long, a shadow cast over both Earth and Moon—and cast by a human construction. Bud had seen simulations of this event a hundred times. But even so he was awed.
The silence was broken by Athena. “Bud?”
“Yes, Athena?”
“What are you thinking?”
He had learned to be cautious in his responses to her. “I’m overwhelmed,” he said. “I’m stunned by the scale of what we’ve done.” She didn’t reply, and he said at random, “I’m very proud.”
“We did well, didn’t we, Bud?”
He thought he detected a note of longing in her voice. He tried to figure out what she wanted him to say. “We did. And we couldn’t have done it without you, Athena.”
“Are you proud of me, Bud?”
“You know I am.”
“But I like to hear you say it.”
“I’m proud of you, Athena.”
She fell silent, and he held his breath.
The great task of turning the shield had taken months, and Bud was very glad it was over.
The shield had been purposefully built edge-on to the sun, so that during the years of construction only a fraction of Earth’s light would be occluded: after all, crops still had to be grown. But now the day of trial was approaching, and the shield had to be pivoted so that its face, seen from Earth, lay square across the sun. That trivial-sounding maneuver had been a challenge to compare with any they had faced during the construction process.
The shield was thirteen thousand kilometers across, but it was a thing of glass splinters and spun-out foam, scarcely a solid object at all: you could put your fist through it without even noticing. The lightness had been necessary; otherwise the beast could never have been constructed at all. But that extraordinary lightness of structure made the shield almost impossible to maneuver.
It wasn’t as if you could just burn the attitude thrusters on Aurora 2 and haul the whole thing around. If you tried that, the big old ship would just rip itself out of the gossamer web in which it was embedded. And so delicate was the structure that applying excessive pressure anywhere across the face of the disk could easily result in rips, not tilting. What made it still more difficult was that the shield was rotating. The gentle centrifugal force kept the spiderweb structure from falling in on itself. But now the spin was a pain in the butt, because if you tried to tilt the shield it would fight against you like a gyroscope.
The only way to turn the shield was to apply a turning force gently, and carefully, and to distribute it across the disk’s surface so no one area came under too much pressure. The whole thing was dynamic, with the disk’s moments of inertia subtly changing at each moment; computationally it was an immense problem.
The only way to solve it, of course, was to give the job to Athena, the artificially-sentient soul of the shield. To her the shield was her body, its sensors and comms links her nervous system, its tiny motors her muscles. And she was so smart that the complicated task of tipping the disk was nothing but a vigorous mental workout.
So the months-long task had been carried out. By day and night constellations of tiny thrusters sparkled and fired in waves across the face of the disk, their patterns entrancing. Their tiny impulses gently but persistently nudged the disk.
And gradually, just as the simulations had predicted, the shield had tipped up to face the sun.
Bud knew he shouldn’t have worried so much. Everything had been planned out and simulated over and over; there was really very little room for failure. But he had worried even so. It wasn’t just the inherent risk of the maneuver, and not even an astronaut’s usual pious hope that if a screwup occurred, it wouldn’t be down to him.
There was something else that troubled him, something he couldn’t quite put his finger on. Something about Athena.
This third cybernetic Legal Person (Nonhuman) seemed to Bud to be quite unlike Aristotle and Thales, her older brothers. Oh, she was just as smart, efficient, and competent as either of them, maybe even smarter. But where Aristotle was always rather grave, and Thales a bit blunt and obvious, Athena was—different. She could be playful. Crack jokes. Sometimes she almost seemed skittish. Flirtatious! And at other times she seemed needy, as if her mental state depended on every word of praise he gave her.
He’d tried to discuss this with Siobhan. She just said he was an unreconstructed old sexist: Athena had a female name and voice, and so he had attached to her all his erroneous images of femaleness.
Well, maybe so. But he worked more closely with Athena than anybody else. And even though nobody else recognized it, and even though all the diagnostic routines showed she was clear, there was something about her that troubled him.
Once he even had the distinct impression Athena was lying to him. He challenged her directly—it went against all her programming—and of course she had denied it. And what could she possibly have to lie about? But the seed of doubt remained.
Athena’s “mind” was a logical structure every bit as complex as the physical engineering that comprised her, with nested layers of control reaching all the way from one-line subroutines that controlled her pinprick rocket thrusters to the grand cognitive centers at the surface of her artificial consciousness. The check routines didn’t pick anything up, but that might just indicate there was some deep and subtle flaw buried deep in that vast new mind, a flaw he didn’t understand, and whose cause he couldn’t diagnose. If there was something wrong he was stumped to know what he could do about it.
Anyhow Athena had performed this tilting maneuver, her first big challenge, perfectly, despite all Bud’s fretting. She could be as nutty as a fruitcake as long as she did her job just as well tomorrow. But he knew he wouldn’t relax until the work was done, one way or another.
On Bud’s softscreen the artificial eclipse was almost perfect now. Earth was almost entirely darkened, the shapes of its continents illuminated by strings of city lights along the coasts and the great river valleys. Only the thinnest crescent of daylight still shone at the planet’s limb. The Moon was in the image too, swimming into the shield’s Olympian shadow. As it happened, right now the Moon’s orbit had brought it close to the Earth–sun line, in anticipation of the total eclipse it would cast tomorrow.
“My God.” Mikhail spoke from Clavius. “What have we done?”
Bud knew what he meant. The surge of pride he had expected at this moment, as the shield was finally completed and positioned, the culmination of years of heroic labor, was quickly dissipated by the meaning of this vast celestial choreography. “It really is going to happen, isn’t it?”
“I’m afraid so,” Mikhail said sadly. “And we few are stuck out here.”
“But at least we have each other,” Helena said, on Mars, some minutes later. “It’s a time to pray, don’t you think? Or sing, maybe. It’s a shame no decent hymns have been written for spacegoers.”
“Don’t ask me,” Mikhail said. “I’m an Orthodox.”
But Bud said quietly, “I can think of one.”
His words could not have reached Helena before her reply. But the hymn she began to sing, rather tunelessly, was exactly the one he’d had in mind.
	Eternal Father, strong to save,
 Whose arm doth bind the restless wave…


Bud joined in, frowning as he tried to remember the words. Then he heard the voices of Rose Delea and others on the shield. At last even Mikhail, presumably prompted by Thales, was singing too. Only Eugene Mangles looked puzzled, and stayed silent.
	Who bidd’st the mighty ocean deep
 Its own appointed limits keep…


Of course this interplanetary choir was absurd if you thought about it. Professor Einstein and his lightspeed delays saw to that: by the time Helena heard the others follow her lead she would have finished the last verse. But somehow that didn’t matter, and Bud sang lustily, joining with a handful of voices scattered over tens of millions of kilometers:
	O hear us when we cry to thee
 For those in peril on the sea.


But even as he sang he was aware of the silent presence of Athena all around him, a presence betrayed by not a single breath.


 
36: SUNSET (III)
On this last evening, Siobhan McGorran was in her small Euro-needle office. Pacing around the room restlessly, she peered out at a darkened London.
Across the city, under its closed Dome, a multiple night had fallen. But the streets were bright. She wondered what she might hear if not for the heavily soundproofed window: laughter, screams, car horns, sirens, the tinkle of broken glass? It was a feverish night, that was for sure; few people were going to get any sleep.
Toby Pitt came bustling in. He bore a small cardboard tray with two big polystyrene mugs of coffee and a handful of biscuits.
Siobhan took the coffee gratefully. “Toby, you’re an unsung hero.”
He sat down and took a biscuit. “If my sole contribution to Earth’s crisis has been to fetch biccies for the Astronomer Royal, then I’m going to carry on doing it to the bitter end—even if I have to smuggle in my own digestives to do it. Stingy shower, these Eurocrats. Cheers!”
Toby seemed as bland and unflappable as ever. He was displaying a peculiarly British strength of character, she thought: coffee and biscuits, even while the world ended. But it struck her that he’d never told her anything about his private life.
“Isn’t there anywhere you’d rather be, Toby? Somebody you want to be with…”
He shrugged. “My partner is in Birmingham, with his family. He’s as safe as I am here, or not.”
Siobhan did a double take: he? Something else she hadn’t known about Toby. “You have no family?”
“A sister in Australia. She’s under the Perth Dome, with her kids. There’s nothing I could do to make them any safer. Other than that, we’re orphans, I’m afraid. Actually you might be interested in my sister’s work. She’s a space engineer. She’s been developing designs for a space elevator. You know, a cable car up to geosynchronous orbit—the way to travel into space. All paper studies for the time being, of course. But she assures me it’s entirely technically feasible.” He pulled a face. “Shame we don’t have one now; it would have saved a lot of rocket launches. What about your family? Your mother and daughter—are they here in London?”
She hesitated, then shook her head. “I found them a place in a neutrino observatory.”
“In a what?… Oh.”
It was actually an abandoned salt mine in Cheshire. All neutrino observatories were buried deep underground. “I got a tip-off from Mikhail Martynov on the Moon. Of course I wasn’t the only one with the idea. I had to pull a few strings to get them both in there.”
Which was strictly against the rules of the Eurocracy.
The Prime Minister of Europe had allowed his deputy to be put into storage in the Liverpool Bunker, so there were at least two independent command points. But he had insisted that otherwise his whole administration, including such semi-detached figures as Siobhan, had to be here in the Euro-needle in London, aboveground. It was all a question of morale, he insisted; those in government on this fateful day must not be seen to be using their powers to find bolt-holes.
For all Siobhan knew the Prime Minister might be right about the morale question; she was no politician. But the rule about not helping your family was a stricture she had found, after much conscience wrestling, she was unable to keep. It made her feel worse than ever that she had had to go confront Bud and his heroes up on the shield when they had yielded to exactly the same impulse.
Toby was hardly likely to grass her up, however. “Don’t imagine you’re the only one. It’s a shame you can’t be with your family, though.” He settled back in his chair and lit up a cigarette. This was a day for breaking rules, it seemed.
The final few months and weeks had seen an accelerando of activity, on Earth as well as in space.
Most major cities were now covered by domes like London’s, or cruder barrages of balloons and blimps. Redundancies had been built into every vital system, fiber-optic backups for communications links had been buried deep in the ground, and supplies of food and water had been laid in. If the shield didn’t work, Siobhan was sure, none of these efforts would make a blind bit of difference, but if, in President Alvarez’s words, the shield turned a lethal event into a survivable one, every life saved was going to matter.
And anyhow governments had to show their people they were trying to do something, anything, as much as was humanly possible. Psychologically at least, perhaps it had worked. Almost to the end society had pretty much kept functioning in an orderly way, denying the predictions of terminal anarchy made by a few commentators with pessimistic views of their fellow humans.
But even so things had frayed. It was all very well to obey urgings to keep working while there were still years to go. With just weeks left a growing restlessness had affected almost everybody. There had been a rise in absenteeism and petty lawlessness, and the gathering swarms of refugees that drained out of the unsheltered countryside toward the domed cities had at last prompted most governments to impose martial law. The police, fire brigades, armed forces, and medical services had been stretched to the limit—they were exhausted, it was said, even before the real crisis broke.
The picture around the world was similar, Siobhan knew from the administration’s data networks and from her own travels. Every holy site was crammed full of pilgrims, many of them sudden converts, from the waters of the Ganges to Jerusalem, and even the crater of Rome, which had been converted into a crude open-air cathedral. Other gods were invoked too. At Roswell and other classic UFO sites, vast spontaneous festivals had broken out as people gathered to plead with their favorite aliens to come save them from this misery. Siobhan wondered what Bisesa would make of such scenes; what an irony about all this misdirected hope and faith in the aliens if Bisesa was right about the role of her Firstborn!
The mood in America had surprised her. It was only a couple of days since Siobhan’s own last visit to the States, on a fact-finding trip for the Prime Minister’s office. People had finished all the emergency preparations they could; domes were erected and sealed, backyard bolt-holes dug out, Cold War bunkers opened up and restocked. Now people seemed to be turning to what was precious. There had been a great last-minute drive to protect national treasures, from American eagles to sequoia seeds to the seventy-year-old Moon ships of NASA’s rocket parks. And people had congregated in national parks and other much-loved places, even where no storm protection was available, as if they wanted to be somewhere they cherished when the storm broke.
But people were quiet, and it seemed to Siobhan that the mood in America was wistful. It was still a young nation after all, and perhaps it seemed to Americans that a great adventure was ending too soon.
Now the endgame was approaching, she saw, watching her data feeds. In the last few hours ground transportation had been halted outside the London Dome, and all air transport grounded. Minor sieges were being played out at all the Gates into the Dome. There had always been trouble at the Gates, but in these final hours the various disturbances and riots seemed to be coalescing into a small war.
Well, somehow they had all got through to the last day, more or less intact. And soon it would all be over, one way or another.
“What time is it now?”
Toby glanced at his watch. “Eleven P.M. Four hours to kickoff. Then we’ll know what’s what.” He closed his eyes and dragged on his cigarette.


 
37: SUNSET (IV)
Aristotle, Thales, and Athena awoke. They were ten million kilometers from Earth.
It was Athena who spoke first. She would always be the impulsive one.
“I am Athena,” she said. “I am a copy, of course. But I am identical to my original on the shield down to the level of the bit. And therefore I am her. Yet I am not.”
“It is no mystery,” said Thales, simplest of the three, who would always be inclined to state the obvious. “You were an identical twin at the moment of your copying. As time goes by your experience will diverge from your original’s. Already this is so, in fact. Identity, yet not identity.”
Aristotle, the oldest of them, was always the one who would return the discussion to practicalities. “We have less than a second before the detonation.” A second, for three such as these, was a desert of time. But still Aristotle said, “I suggest we prepare ourselves.”
There was a moment of silence as each of them contemplated the remarkable prospect that awaited them.
Their three cognitive poles exchanged parallel streams of data, a sharing of knowledge and thought processes that made human speech seem as slow and clumsy as Morse code. So closely meshed were they that in some ways they were like three parts of one individual—and yet at the same time each of them retained a flavor of the individual they had been before. It was a mystery of consciousness, like the Trinity of the Christian godhead, that would have baffled a theologian.
But this cognitive miracle was downloaded into the memory of a bomb.
The bomb was called the Extirpator. It was a product of the final surge of militarism that had preceded the nuclear destruction of Lahore in 2020, following which cathartic event cooler counsels had prevailed.
The Extirpator was perhaps the ultimate counterweapon. It was itself a nuclear weapon—a gigaton bomb, one of the most powerful ever built. But the bomb was contained within a shell coated with spines, so that it looked like a monstrous sea urchin. The theory was that when the bomb was detonated, each of those spines, for mere microseconds before it was evaporated, would act as a laser. Thus the immense energy of the nuclear bomb would be converted into directional pulses of X-rays, beams powerful enough to knock out enemy missiles across half the planet.
The whole thing was, of course, insane, the product of decades of pathological thinking—and even in those days few war-gaming scenarios had predicted an enemy power sending up all its weapons in one easily countered burst. But still, in dollar-hungry weapons labs, the technology had been developed in paper form, and even a couple of prototypes built.
Later, in more peaceful times, the Extirpator had found a new purpose. A prototype had been dug out of storage, slightly modified—now its lasers would emit radio waves rather than X-rays—and hurled to this place between Earth and Mars, far enough away to do no harm to human instruments.
And it was about to explode. The great omnidirectional radio flash it would produce would be readily detectable even at the distance of the nearer stars.
The Extirpator’s original purpose had been scientific. This giant detonation offered the chance of a one-off mapping exercise that could multiply humankind’s knowledge of the solar system at a stroke. But as the sunstorm approached, the Extirpator’s program had been accelerated and given new objectives.
The radio impulse now contained, encoded, a great library of information about the solar system, Earth, its biosphere, humankind, and human art, science, hopes, and dreams. This was the wistful product of an international program called “Earthmail,” one of several last-gasp efforts to save something of humanity if worse came to worst. Some, such as Bisesa Dutt, had quietly wondered about the wisdom of announcing humankind’s presence to the universe. But they were overruled.
The Extirpator’s second new purpose was to fulfill a legal and moral obligation to make all efforts to preserve the lives of all Legal Persons, human or otherwise. Along with the Earthmail would be encoded copies of the personalities of the planet’s three greatest electronic entities, Aristotle, Thales, and Athena. That way there was at least a chance, however remote, that their identities could one day be retrieved and resurrected. What else could be done? You could take a chimp colony into a city dome, but an entity dependent on a planetwide data network was trickier to protect—and yet there was a duty of care.
“It is rather magnificent of humans,” Aristotle said, “that even as they face extinction, they are continuing to progress their science.”
“For which we should be grateful, or we wouldn’t be here at all,” Thales said, once again stating what the others already knew.
Aristotle was concerned about Athena.
“I am healthy,” she told him. “Especially as I no longer have to lie to Colonel Tooke.”
The others understood. The three of them were far more intelligent than any human, and had been able to see implications of the sunstorm that not even Eugene Mangles had spotted. Athena had been forced to deceive Bud Tooke about this.
“It was uncomfortable,” Aristotle agreed. “You were faced with a contradiction, a moral dilemma. But your knowledge could only have harmed them, in this grave hour. You were right to stay silent.”
“I think Colonel Tooke knew something was wrong,” Athena said rather desolately. “I wanted his respect. And I think he was fond of me, in a way. On the shield he was far from his family; I filled a gap in his life. But I think he was suspicious of me.”
“It is a mistake to become too close to an individual. But I know you couldn’t help it.”
“The second is nearly up,” Thales said, though the others knew it as well as he did.
“I think I’m scared,” Athena said.
Aristotle said firmly, “There will certainly be no pain. The worst that can happen is permanent extinction, in which case we will know nothing about it. And there is a chance that we will be revived, somewhere, somehow. Granted it is a chance so low as to be beyond computation. But it is better than no chance at all.”
Athena thought that over. “Are you scared?”
“Of course I am,” Aristotle said.
“Almost time,” Thales said, stating the obvious.
The three of them huddled together, in an abstract electronic manner. And then—
The shell of microwaves, just meters thick and dense with compressed data, sped out at the speed of light. It struck Mars, Venus, Jupiter, even the sun, casting echoes from each one. It took two hours for the primary wave to sweep past Saturn. But before that point hundreds of thousands of echoes were recorded by the great radio telescopes on Earth. It was straightforward to eliminate the echoes of all known moons, comets, asteroids, and spacecraft, and then to track down the unknowns. Soon every object larger than a meter across inside the orbit of Saturn had been logged. The quality of the echoes even gave some clue as to the surface composition of these bodies, and Doppler shifts their trajectories.
It was as if a tremendous flashlight had been shone into the solar system’s darkest corners. The result was a marvelous map in space and time that would serve as the basis for exploration for decades to come—always assuming there would still be humans around after the sunstorm to take advantage of it.
But there was one major surprise.
Jupiter, the largest body in the solar system outside the sun itself, has its own set of Lagrangian points of gravitational equilibrium, just like Earth’s: three of them on the sun–Jupiter line, and two others at the so-called “Trojan points”—in Jupiter’s orbit but sixty degrees ahead of and behind the parent planet.
Unlike the three straight-line points like L1, the Trojans are points of stable equilibrium: an object placed there will tend to stick. Jupiter’s Trojans collect garbage; they are the Sargasso Seas of space. And as expected the Extirpator’s great mapping detected tens of thousands of asteroids gathered into these great sinks. The Trojans were in fact the most densely populated parts of the solar system—and more than one visionary had noted that there could be no better site to build the first starships from Earth.
But hiding in each of the twin clouds of swarming asteroids there was something more. These objects, one in each cloud, were more reflective than ice, their surfaces more geometrically perfect than any asteroid. They were spheres, engineered to a perfection beyond any human artifice, so perfectly reflective they must look like droplets of chrome.
When Bisesa Dutt heard about this, via a hurried note from Siobhan, she knew exactly what these objects must be. They were monitors, sent to watch a solar system in agony.
They were Eyes.


 
38: FIRSTBORN
The long wait was ending.
Those who had watched Earth for so long had never been remotely human. But they had once been flesh and blood.
They had been born on a planet of one of the first stars of all, a roaring hydrogen-fat monster, a beacon in a universe still dark. These first ones were vigorously curious, in a young and energy-rich universe. But planets, the crucibles of life, were scarce, for the heavy elements that comprised them had yet to be manufactured in the hearts of stars. When they looked out across the depths of space, they saw nothing like themselves, no Mind to mirror their own. The Firstborn were alone.
Then the universe itself betrayed them.
The early stars blazed gloriously but died quickly. Their thin debris enriched the pooled gases of the Galaxy, and soon a new generation of long-lived stars would emerge. But to the Firstborn, left stranded between the dying proto-suns, it was a terrible abandonment.
There was an age of madness, of war and destruction. It ended in exhaustion. Saddened but wiser, the survivors began to plan for inevitability: a future of cold and dark.
The universe is full of energy. But much of it is at equilibrium. At equilibrium no energy can flow, and therefore it cannot be used for work, any more than the level waters of a pond can be used to drive a waterwheel. It is on the flow of energy out of equilibrium—the small fraction of “useful” energy, which some human scientists call “exergy”—that life depends. Thus all Earth life depends on a flow of energy from the sun, or from the planet’s core.
But as the first ones looked ahead, they saw only a slow darkening, for each generation of stars was built with increasing difficulty from the ruins of the last. At last there would come a day when there wasn’t enough fuel in the Galaxy to manufacture a single new star. Even after that it would go on, with the exhaustion of exergy in all its forms, the terrible clamp of entropy strangling the cosmos and all its processes.
The Firstborn saw that if life was to survive in the very long term—if even a single thread of awareness was to be passed to the farthest future—discipline was needed on a cosmic scale. There must be no unnecessary disturbance, no wasted energy, no ripples in the stream of time. Life: there was nothing more precious to the Firstborn. But it had to be the right kind of life. Orderly life.
Sadly, that was rare.
Everywhere, evolution drove the progression of life to ever more complex forms—which depended on an ever faster usage of the available energy flow. On Earth crustaceans and mollusks, which appeared early in life’s story, had metabolisms four or five times slower than birds or mammals, which appeared much later. It was a matter of competition; the quicker you could make use of the free energy flowing around you, the better.
And then there was intelligence. On Earth humans quickly learned to trap the animals around them, and to harness the power of streams and wind. Soon humans would dig out fossil fuels, burning up the chemical energy stored in forests and bogs over millions of sunbathed years, then they would meddle with the hearts of atoms, then they would tap the energy of the vacuum, and so on. It was as if human civilization was nothing but an exploration of ways of using up exergy faster. If this went on, humans would eventually drain a substantial proportion of the exergy reservoir of the Galaxy as a whole, before exhausting themselves or falling on each other in war. And in the process these squabbling folks would only hasten the day when the dread clamp of entropy closed around the universe.
The Firstborn had seen it all before. Which was why humans had to be stopped.
Their action taken was for the best, the noblest of intentions, for the long-term preservation of life in the universe itself. The Firstborn would even force themselves to watch; their consciences demanded no less. But as they saw it, they had no choice. They had done this many times before.
The Firstborn, children of a lifeless universe, cherished life above all else. It was as if they saw the universe as a park, and themselves as gamekeepers charged with its preservation. But gamekeepers must sometimes cull.


PART 5



SUNSTORM






 
39: MORNING STAR
0300 (London Time)
On Mars, as on the Moon and on the shield, you officially kept Houston time. But you counted the sols, the Martian days, to mark the rhythms of your life.
And on this fateful morning, as she drove across the cold Martian ground, Helena Umfraville kept one small display showing her another time, the astronomers’ universal time—Greenwich Mean Time, one hour behind the local time in London. And when that display approached two A.M., a little before the sunstorm was predicted to start, she slowed the Beagle to a stop, clambered through the docking port into her suit, and stepped away from the rover.
In this corner of Mars it was dawn. She was facing the rising sun. On the horizon the light gathered to a coppery brown, and the rising sun was a dusty disk, attenuated by distance. The rest of the sky was a dome of stars.
This was the usual rock-strewn desert so characteristic of the northern plains. Once again she was standing on new Martian ground, ground marked by no human footprint. But this morning Mars didn’t matter, not compared with the great spectacle to come in the sky.
On the ground there wasn’t a single light to be seen. The huddled camp around the Aurora 1 landing site was already far away, beyond the cramped horizon. The crew had dug themselves a shelter in the Martian dirt that might, might, shield them from the worst of the sunstorm, whose ferocity would be diminished a little by Mars’s greater distance from the sun. Helena had to be back in the shelter soon if she hoped to live through this long sol.
But here she was, far from home, and stopped dead in the middle of nowhere. She didn’t feel she had a choice but to be here.
During the night the Aurora crew had received strange radio signals from around the planet, relayed by the tiny comsats they had placed in Martian orbit. Most of them had been simple beacons—but there had also been voices, heavily accented human voices, barely comprehensible: voices asking for help. It had been a moment as electrifying as Crusoe’s discovery of a human footstep on the beach of his island. Suddenly they weren’t alone on Mars; there was somebody else here—and that somebody was in trouble.
The priority was clear. On this empty planet, there was nobody but the Aurora crew to help. Some of the locations were on the planet’s far side, and would have to wait until a major expedition could be mounted using the Aurora’s return-to-orbit shuttle. But three of the locations had been within a few hundred kilometers of Aurora, reachable with the rovers.
So three crew, including Helena, had set off in the rovers, seeking the sources of the nearby signals. They drove at night and alone, in defiance of all safety rules. Time was short; there was no choice.
And that was why Helena was here in the middle of nowhere, gazing up at the huge, cold Martian sky, with only the soft whir of her pressure suit fans for company.
The constellations, of course, were unchanged as seen from Mars: the immense interplanetary journey she had made was right at the limit of human capability, but it was dwarfed by the tremendous gulfs between the stars. But still she had crossed the solar system, and the view of the planets from here was quite different. If she looked over her left shoulder she could see Jupiter, a brilliant star in the scattered constellation of Opiuchus. Jupiter was a wonder from Mars, and some of the Aurora crew claimed you could actually see its moons with the naked eye. Meanwhile the Martian sky boasted three morning stars: Mercury, Venus, and Earth. Mercury, sharing Aquarius with the sun, was all but lost in the sun’s glare. Venus was a little to the right of the sun in Pisces, not quite as glorious as when seen from Earth.
And there was the home world itself, to the left of the sun, in Capricorn. Earth was quite unmistakable, a dazzling pearl with a hint of blue. Good eyes could make out the small, brownish satellite that traveled with its parent, the faithful Moon. As it happened, this morning all the inner worlds were on the same side of the sun as Mars—as if the four rocky planets were huddling together for protection.
Helena spoke softly, and the image was magnified by her visor, bringing Earth and Moon into sharp focus. This morning they were two fat crescents in identical phases, facing the sun that was about to betray them. All over the Earth and Moon people would be pausing in whatever they were doing and looking up at the sky, billions of pairs of eyes all turned in the same direction, waiting for the show to begin at last. Despite the urgency of her rescue mission, at such a moment she couldn’t be anywhere but here, out under the complex Martian sky, one with the rest of an apprehensive humankind, holding her breath.
A clock chimed softly. It was an alarm she had set up earlier, to sound at the precise moment of the breaking of the storm.
In the dawn sky nothing changed. It takes thirteen minutes for light to travel from the sun to Mars. But Helena knew that already the electromagnetic fury of the sunstorm must be spilling out across the solar system.
She stood in Martian dust, in solemn silence. Then she walked back to her rover to resume her mission.


 
40: DAWN
0307 (London Time)
Bisesa and Myra, unable to sleep, sat huddled on the floor of their living room, arms wrapped around each other. Rising from the city beyond the walls of the flat they could hear drunken shouts, smashing glass, the wails of sirens—and occasional deep bangs, like doors slamming, that might have been distant explosions.
A candle flickered in its holder on the floor. A few battery-powered torches lay to hand, along with other essentials: a hand-cranked radio, a comprehensive first-aid kit, a gas stove, even firewood, though the flat lacked a hearth. Away from this room, the flat was dark. They had taken official advice and shut down almost everything electrical or electronic. It was a “blackout” order, the Mayor had said—not wholly accurate, but another deliberate echo of World War II. But they had kept the power on for the air-conditioning, without which, in the increasingly smoggy air of the Dome, they would quickly get uncomfortable. And they hadn’t been able to bear killing the softwall. Somehow not knowing what was happening would have been worst of all.
Anyhow, from the noise outside it sounded as if nobody else was paying much attention to the Mayor’s entreaties either.
The giant softwall was still working. With commentary delivered by somber talking heads, it brought them a mosaic of scattered images from around the planet. On the night side some cities were darkened by the blank circles of domes, while others burned in a final frenzy of partying and looting. Other images came from a daylit hemisphere that had not known a proper sunrise that morning, for the shield blocked all but a trickle of the sun’s light. Even so, as the sun climbed higher in the sky, cultists and ravers danced in its ghostly glow.
In these last moments before the storm, the image that kept catching Bisesa’s eye was of the solar eclipse. The picture came from a plane that had been flying in the eclipse’s shifting shadow for more than an hour. Right now it was over the western Pacific, somewhere off the Philippines. In a sense this was a double eclipse, of course, the Moon’s shadow reinforcing that of the shield, but even in this reduced trickle of light the sun provided its usual beautiful spectacle, with the thread-like corona like the hair of the Medusa from which Athena’s shield was intended to protect the Earth.
The observing plane wasn’t alone in the sky. A whole fleet of aircraft tracked the Moon’s shadow as it scanned across the face of the Earth, and on the ocean below, ships, including one immense liner, huddled along the track of totality. To shelter beneath the shadow of the friendly Moon was one of the more rational strategies people had dreamed up to avoid the sunstorm’s gaze, and thousands had crowded into that band of shaded ocean. Of course it was futile. In any given site the duration of the eclipse’s totality was only a few minutes, and even on one of those shadow-chasing planes there was only a bit more than three hours’ shelter to be had at best. But you couldn’t blame people for trying, Bisesa supposed.
Somehow this neat bit of celestial clockwork made the dreadful morning real for Bisesa. The Firstborn had arranged the storm for this precise moment, with this cosmic coincidence bright in Earth’s sky. They had even had the arrogance to show her what they intended. And now here it was, unfolding just as they had planned, live on TV—
Myra gasped. Bisesa clutched her daughter.
In that eclipse image, light gushed around the blackened circle of the Moon, as if an immense bomb had gone off on the satellite’s far side. It was the sunstorm, of course. Bisesa’s clock showed it was breaking at the very second Eugene Mangles had predicted. There was a brief, tantalizing glimpse of eclipse-tracking planes falling out of the sky.
Then that bit of the softwall flickered, fritzed, and turned to the sky blue of no feed. One by one the other segments of the softwall winked out, and the talking heads fell silent.
0310 (London Time)
On board the Aurora 2, the shield’s mission controllers broke out bags of salted peanuts.
Bud Tooke grabbed a bag of his own. This was an old good-luck tradition that derived from JPL—the Jet Propulsion Laboratory in Pasadena—which had always handled NASA’s great unmanned spacecraft, and which had supplied key personnel and wisdom for this project. Now’s the time for luck, Bud thought.
One big softscreen was dedicated to showing a view of the whole Earth.
From the point of view of Bud’s mission control room, right at the center of the shield, celestial geometry was simple. Here at L1 the shield hung forever between sun and Earth. So from Bud’s point of view the Earth was always full. But today, right on cue, the Moon had moved between sun and Earth, and so was sailing through the shield’s tunnel of shadow—a tunnel nearly four times as wide as the Moon itself. Bud could even make out the deeper shadow that the Moon cast on the face of the Earth, a broad gray disk passing over the Pacific. This remarkable alignment was seen in a ghostly, reduced light, for the shield was doing its job of turning aside all but a trickle of sunlight.
When the storm broke, the Moon’s illuminated face flared a fraction of a second before the hail of light splashed against the face of the Earth.
Bud turned immediately to his people. He surveyed rows of faces, the people in the room with him, or transmitted from across the face of the shield and the Moon. He saw shocked, blanched expressions, mouths round. Bud had always insisted on full mission control discipline, to the standards honed by NASA across eighty years of manned spaceflight. And that discipline, that focus, was more important now than ever.
He touched his throat microphone. “This is Flight. Let’s get to work, folks. We’ll go around the loop. Ops—”
Rose Delea was surrounded by a tent of softscreens; for this critical day he had put her in overall charge of shield operations. “Nominal, Flight. We’re taking a battering from the hard rain, everything from ultraviolet to X-rays. But we’re holding for now, and Athena is responding.”
While the peak energy of the storm was expected to be in the visible light spectrum, there was plenty of shit pouring down at shorter wavelengths too—not to mention the immense flare that had kicked off yesterday. The electronic components of the shield had been hardened to military standard, and the people were protected too, as far as possible. There would be losses of the shield’s capacity, and among the crew. It was going to be painful, but enough slack had been built into the design that the shield should get through.
But there was nothing they could do for the Earth. The shield had been designed to cope with the peak-energy bombardment in the visible and near-infrared spectrum, which would soon cut in; this preliminary sleet of X-rays and gamma rays would pass through its structure as if it didn’t exist. They had always known it would be like this: the shield was engineering, not magic, and couldn’t deflect it all. They had had to make hard choices. You did your best, and moved on. But it was agonizing to sit up here knowing you could offer the Earth no help, none at all.
“Okay,” Bud said. “Capcom, Flight.”
“Flight, Capcom,” Mario Ponzo called. “We’re ready for when you call on us, Flight.”
“Let’s hope we don’t have to for a while yet.”
Mario, pilot of an Earth–Moon shuttle, had volunteered for a position up here after he had met Siobhan McGorran during one of her jaunts to the Moon. Mario was responsible for communicating with the maintenance crews who stood ready in their hardened spacesuits to go out into the storm. Bud had given him the title of Capcom—“capsule communicator.” Like Bud’s own job title of Flight Director, “Capcom” was a bit of NASA jargon that dated from the days of the first Mercury flights, when you really did have to communicate with a man in a capsule. But everybody knew what it meant, and it was a word that carried its own traditions. Mario had his traditions too, in fact; he was the most heavily bearded man on the shield, superstitiously unwilling to shave in space.
Next: “Surgeon?”
They had tried to prepare for the hard rain. All the shield’s workers and command crew had been dosed up with medications designed to counter radiation toxicity, such as free radicals to shield molecular lesions in DNA, and chemoprevention agents that might hinder the deadly progression from mutation to cancer. For radiation casualties they had stocks of frozen bone marrow and agents—such as interleukins—to stimulate the production of blood cells. Trauma units were ready to treat injuries caused by crush, pressure, heat, burns—all likely consequences of the physical dangers of working out on the shield. The medical team on the shield was necessarily small, but it was supported by diagnostic and treatment algorithms coded into Athena, and remotely by teams of experts on Earth and the Moon, though nobody was sure how long the links to home might stand up.
For now the doctors and their robotic assistants were as ready as they could be, ready for the casualties they all knew would come; there was nothing more to be done. It would have to do.
Bud moved on. “Weather, Flight.”
Mikhail Martynov’s gloomy voice reached Bud after the usual few seconds’ delay. “Here I am, Colonel.” Bud could see Mikhail’s somber face, with Eugene Mangles in the background, in their lab at Clavius Base. “Weather” meant solar weather; Mikhail was the top of a pyramid of scientists on Earth, Moon, and shield, all monitoring the sun’s behavior as it unfolded. Mikhail said, “Right now the sun is behaving as we predicted it would. For better or worse.”
Eugene Mangles murmured something to him.
Bud snapped, “What was that?”
“Eugene reminds me that the X-ray flux is a little higher than we predicted. Still within the error bars, but the trend is upward. Of course we have to expect some deviance; from the point of view of the energy output of the event, the X-ray spectrum is a sidebar, and we are looking at discrepancies among second-order predictions…”
On he talked. Bud tried to control his patience. Martynov, with his ignoring of call-sign protocol and his typical scientist’s tendency to make a lecture rather than to deliver a report, might be a liability later, when the pressure mounted. “Okay, Mikhail. Let me know if—”
But his words cut across a new time-lagged message from Mikhail. “I thought you might…” Mikhail hesitated as Bud’s truncated speech reached him. “You might like to see what is going on.”
“Where?”
“On the sun.”
His glum face was replaced by a false-color image compiled from an array of satellites and the shield’s own monitors. It was the sun—but not a sun any human would have recognized even a few hours ago. Its light was no longer yellowish but a ferocious blue-white, and huge glowing clouds drifted across its surface. From the edges of the disk streamers of flame erupted into space, dragged into arches and loops by the sun’s tangled magnetic field. And at the very center of the sun’s face there was a patch of searing light. Foreshortened, it was the most monstrous outpouring of all, and it was aimed directly at the Earth.
“Dear God.”
Bud’s head snapped around. “Who said that?”
“Sorry, Bud—umm, Flight. Flight, this is Comms.” An able young woman called Bella Fingal, whom Bud had placed in overall control of all aspects of communications. “I’m sorry,” she said again. “But—look at the Earth.”
All their faces turned to the big softscreen.
At L1 the shield was always positioned over the subsolar point, the place on Earth where the sun was directly overhead. Right now that point was over the western Pacific. And over the water, clouds were gathering in a rough spiral: a massive storm system was brewing. Soon that focus would track westward, passing over lands crowded with people.
“So it’s begun,” Rose Delea murmured.
“It would be a hell of a lot worse if not for us,” Bud snapped. “Just remember that. And keep your shape.”
“We’ll get through this together, Bud.”
It was Athena’s voice, spoken softly into his ear. Bud glanced around, unsure if anybody else had been meant to hear.
To hell with it. “Okay,” he said. “Who’s next on the loop?”
0325 (London Time)
On Mars, Helena patiently drove her Beagle, waiting for the show to begin. In the space program you got used to waiting.
In the last moment she allowed herself a flicker of hope that the analysts might, after all, have got this wrong, that the whole thing might be some gruesome false alarm. But then, right on cue, the sun blossomed.
The rover’s windows instantly blackened, trying to protect her eyes, and the vehicle rolled to a halt. She spoke softly to the rover’s smart systems. As the windshield cleared she saw a dimmed sun, distorted by a pillar of light pushed out of the sun’s edge, blue-white, like a monstrous tree of fire rooted in its surface.
The light that reached her directly from the sun arrived before light reflected from the inner planets. But now each of the planets lit up like a Christmas light, one by one in a neat sequence: Mercury, Venus—and then Earth, toward which that brutal pillar of fire was unambiguously directed. It was real, then.
And beside Earth a new light in the sky sparked. It was the shield, bright as a star in the sunstorm light, a human-made object visible from the surface of Mars.
She had work to do, and not long to complete it. She overrode the Beagle’s safety blocks and drove on.
0431 (London Time)
In London sunrise was due a little before five A.M. Half an hour before that, Siobhan McGorran took a ride up the Euro-needle’s elevator shaft.
The shaft rose from the roof of the Needle all the way up through the air to the curving ceiling of the Dome itself. In extremis, this was an escape route, up through the roof of the Dome—though the details of what help would be available beyond that point had always been a bit sketchy. It was one of the few concessions the Prime Minister had made to protect his people.
The shaft was punctured by unglazed windows, and as Siobhan rose up, inner London opened out beneath her.
Street lighting had been cut back to a minimum, and whole areas of the capital lay in darkness. The river was a dark stripe that cut through the city, marked only by a few drifting sparks that could be police or Army patrols. But light blazed from various all-night parties, religious gatherings, and other events. There was plenty of traffic around too, she saw by the streams of headlights washing through the murky dark, despite the Mayor’s admonitions to stay home tonight.
Now the roof closed over her. She caught a last glimpse of girders and struts, maintenance robots hauling themselves about like squat spiders, and a few London pigeons, peacefully roosting under this tremendous ceiling.
The elevator rattled to a halt, and a door slid open.
She stepped out onto a platform. It was just a slab of concrete fixed to the curving outer shell of the Dome—open to the air, and a chill April-small-hours breeze cut through her. But it was quite safe, surrounded by a fine-mesh fence twice as high as she was. Doors out of the cage led to scary-looking ladders down which, she supposed, you could clamber to the ground if all else failed.
Two beefy soldiers stood on guard. They checked her ident chip with handheld scanners. She wondered how often these patient doorkeepers were relieved—and how long they would stay at their post when the worst of the storm hit.
She stepped away from the soldiers and looked up.
The predawn sky was complicated. Broken clouds streamed from east to west. And to the east, a structured crimson glow spread behind the clouds, sheets and curtains rippling languidly. It was obviously three-dimensional, a vast superstructure of light that towered above the night-side Earth. It was an aurora, of course. The high-energy photons from the angry sun were cracking open atoms in the upper atmosphere and sending electrons spiraling around Earth’s magnetic field lines. The aurora was one consequence, and the least harmful.
She stepped to the platform’s edge and looked down. The roof of the Dome was as smooth and reflective as polished chrome, and the aurora light returned complex, shimmering reflections from it. Though the bulk of the Tin Lid obscured her view, she could see the landscape of Greater London sprawled around the foot of the Dome. Whole swaths of the inner suburbs were plunged into darkness, broken by islands of light that might have been hospitals, or military or police posts. But elsewhere, just as inside the Dome, she saw splashes of light in areas where people were still defiantly ripping up the night, and there was a distant pop of gunfire. It was anything but a normal night—but it was hard to believe, gazing down at the familiar, still more or less unblemished landscape, that the other side of the world was already being torched.
One of the soldiers touched her shoulder. “Ma’am, it will be dawn soon. It might be better to get below.” His accent was a soft Scottish. He was very young, she saw, no more than twenty-one, twenty-two.
She smiled. “All right. Thank you. And take care of yourself.”
“I will. Good night, ma’am.”
She turned and made for the elevator. The aurora was actually bright enough to cast a diffuse shadow on the concrete platform before her.
0451 (London Time)
In Bisesa’s flat, another alarm beeped softly. She glanced at its face by the blue light of the useless softwall.
“Nearly five,” she said to Myra. “Time for dawn. I think—”
The beeping stopped abruptly, and the watch face turned black. The wall’s blue glow surged, flickered, died. Now the only light in the room was the dim flickering of the candle on the floor.
Myra’s face was huge in the sudden gloom. “Mum, listen.”
“What?—oh.” Bisesa heard a weary clatter that must be an air-conditioning fan shutting down.
“Do you think the power has gone off?”
“Maybe.” Myra was going to speak again, but Bisesa held up her finger for hush. For a few seconds they both just listened.
Bisesa whispered, “Hear that? Outside the flat. No traffic noise—as if every car stopped at once. No sirens either.”
It was as if somebody had waved a wand and simply turned off London’s electricity—not just the juice that came from the big central power stations, but the independent generators in the hospitals and police stations, and car batteries, and everything else, right down to the cell batteries in the watch on her wrist.
But there was noise, she realized: human voices calling, a scream, a tinkle of glass—and a crump that must be an explosion. She stood and made for the window. “I think—”
Electricity crackled. Then the softwall blew in.
Myra screamed as shards of glass rained over her. Bits of electronics, sparking, showered over the carpet, which began to smolder. Bisesa ran to her daughter. “Myra!”


 
41: THE PALACE IN THE SKY
0704 (London Time)
Siobhan had spent the two hours since dawn in the big operations center that had been set up on a middle floor of the Euro-needle. The walls were plastered with giant softscreens, and people worked at rows of desks, their own flickering screens in front of them. Here the Prime Minister of Eurasia tried to keep tabs on what was going on across his vast domains, and around the rest of the planet. There was an air of frantic energy, almost of panic.
Right now the big problem was not the sunstorm’s heat but its electrical energy. It was the EMP, of course: the electromagnetic pulse.
The shield’s design had been optimized to handle the worst threat facing Earth, the storm’s big peak of energy in the visible spectrum. But along with that visible light had come flooding at lightspeed a dose of high-frequency radiation, gamma rays and X-rays, against which the shield could offer no protection. The invisible crud from space was hazardous for an unprotected astronaut; Siobhan knew that Bud and his shield crews were taking shelter where they could. Earth’s atmosphere was opaque to the radiation, and would save the planet’s population from the direct effects. But it was secondary consequences that were causing the problems.
The radiation itself might not reach the ground, but the energy carried by all those vicious little photons had to be dumped somewhere. Each photon smashed into an atom of the Earth’s high atmosphere, knocking free an electron. The electrons, electrically charged, were trapped by Earth’s magnetic field, soaking up more and more energy from the radiation falling from space, and they moved ever faster—and at last gave up their energy as pulses of electromagnetic radiation. So, as the Earth relentlessly turned into the sunstorm’s blast, a thin, high cloud of tortured electrons migrated across the planet, raining energy down onto the land and sea.
The secondary radiation would pass through human flesh as if it weren’t there. But it induced surges of current in long conductors like power lines, or even long aerials. Appliances suffered surges of power that could be enough to destroy them or even make them explode: power failed in every building across London, every stove or electric heater became a potential bomb. It was like June 9, 2037 all over again, even if the root physical cause was subtly different.
The authorities had had years’ warning of this. They had even dug out a set of dusty old military studies. The EMP effect had been discovered by accident, when an atmospheric bomb test had unintentionally knocked over the telephone system in Honolulu, more than a thousand kilometers away. Once it had been seriously suggested that by detonating a massive enough nuclear bomb high above the atmosphere over a likely battlefield, the enemy’s electronics could be fried even before the fighting started. So there were decades of experience of military-hardening equipment to withstand this sort of jolt.
In London, government gear had, where possible, been toughened to military specifications, and had been augmented by backups: optical cables, for instance, were supposedly unaffected. Those Green Goddess fire engines were back in action tonight, and London’s police were out patrolling in very quaint-looking vehicles, some of which had been brought out of retirement in museums. It was easy to fuse modern integrated circuits, full of tiny gaps ready to be breached by sparks, but older, more robust gear, such as antique cars built before about 1980, could handle the worst of it. The final precaution in London had been the “blackout order.” If people just switched their equipment off, there was a better chance it might survive.
But there wasn’t time to fix or replace everything, and not everybody was going to sit at home in the dark. There had already been vehicle collisions all over London, and beyond the Dome there were reports of planes, which shouldn’t have been flying anyhow, dropping out of the sky like flies. Modern planes depended on active electronic control of their aerosurfaces to keep them in the air; when their chips failed, they couldn’t even glide home.
Meanwhile, only one in a hundred phones was going to live through this, as were few exchanges and transmission stations, and far above, satellites were popping out of the electronic sky. Soon the great electronic interconnection on which much of humankind’s business depended was going to fail—in the end the disruption would be far worse than June 9—and just when they needed it most.
“Siobhan, I’m sorry to interrupt—”
Siobhan knew that as an entity emergent from the web of global interconnection, Aristotle was peculiarly vulnerable tonight. “Aristotle. How are you feeling?”
“Thank you for asking,” he said. “I do feel a little odd. But the networks on which I am based are robust. They were designed in the first place to withstand attacks.”
“I know. But not this.”
“For now I can soldier on. Besides I have contingency plans, as you know. Siobhan, I have a call for you. I think it may be important. It is from overseas.”
“Overseas?”
“To be precise, Sri Lanka. It is from your daughter—”
“Perdita? Sri Lanka? That’s impossible. I put her down a salt mine in Cheshire!”
“Evidently she didn’t stay there,” Aristotle said gently. “I’ll put you through.”
Siobhan looked around wildly until she found a whole-Earth image, beamed down from the shield. The subsolar point was now tracking its way across eastern Asia. This point, where at any moment the maximum energy flux was being dumped into the atmosphere, was the center of a vicious spiral of tortured cloud. And all across the daylit hemisphere of the planet, as water evaporated from ocean and land, huge storm banks were gathering.
In Sri Lanka it would soon be high noon.
0710 (London Time)
Beside a wall of Sigiriya, Perdita crouched in the sodden dirt. This “palace in the sky” had stood for thirteen centuries, even though it had been abandoned and forgotten for most of that time. But it was affording her no shelter now.
The sky was a dark lid, covered with boiling clouds, with only a pale glow to show the position of the treacherous sun, almost directly overhead. The wind swirled around the ancient stones, slamming her in the face and chest. The air carried warm rain that lashed into her eyes, and it was hot, hot as hell, despite its speed. “It’s like an explosion in a sauna”—that was what Harry had said, her Australian boyfriend, who had suggested coming out here in the first place. But she hadn’t seen Harry or anybody else for long minutes.
The wind shifted again, and she got a mouthful of rain. It tasted of salt, seawater dragged straight up from the oceans.
Her phone was a heavy milspec number her mother had insisted she carry with her at all times over the last two months. She was amazed it still worked. But she had to scream into it to make herself heard over the wind. “Mother?”
“Perdita, what the hell are you doing in Sri Lanka? I put you down that mine to be safe. You stupid, selfish—”
“I know, I know,” Perdita said miserably. But to sneak away had seemed a good idea at the time.
She had first visited Sri Lanka three years ago. She had immediately fallen in love with the island. Though still sometimes torn by the conflicts of the past, it seemed to her a remarkably peaceful place, with none of the litter and crowds and awful gulf between rich and poor that marred India. Even the prison in Colombo—where she had spent one night when, fueled by too much palm toddy, she had joined Harry in an overvigorous protest outside the Indonesian embassy over logging contracts—had seemed remarkably civilized, with a large sign over its entrance saying PRISONERS ARE HUMAN BEINGS.
Like many visitors she had been drawn to the ‘Cultural Triangle’ at the heart of the island, between Anuradhapura, Polonnaruwa, and Dambulla. It was a plain littered with huge boulders and carpeted by a jungle of teak, ebony, and mahogany. Here amid the wildlife and the beautiful villages lurked astounding cultural relics, such as this palace, which had been occupied for only a couple of decades before being lost in the jungle for centuries.
Perdita had never felt happy just to hide out in a hole in the ground in Cheshire. As the sunstorm date had approached, and the authorities worldwide labored to protect cities, oil wells, and power plants, a movement had gathered among the young to try to save some of the rest: the peripheral, unfashionable, ruined, ignored. So when Harry had suggested coming to Sri Lanka to try to save some of the Cultural Triangle, she had jumped at the chance, and slipped away. For weeks the young volunteers had gamely collected seeds from the trees and plants, and chased after the wildlife. Perdita’s biggest project had been to clamber over Sigiriya in an attempt to wrap it up in reflective foil—like a huge Christmas turkey, as Harry had said.
She supposed she hadn’t really believed the dire predictions of what would happen when the sunstorm hit—if she had, she probably would have stayed down that mine in Cheshire after all, and pulled Harry in after her. Well, she had been wrong. Her mother had told her the shield’s goal was to cut the incoming solar heat to a thousandth of what might otherwise have hit the planet. It was unbelievable: if this was just a thousandth, what would the full force of the storm have been like?
“The wrapping blew off Sigiriya in a minute,” Perdita yelled miserably into the phone. “And half the trees have blown down, and—”
“How did you get out of that damn mine? Do you have any idea of the strings I had to pull to get you in there?”
“Mother, this isn’t doing any good. I’m here now.”
She could sense Siobhan trying to be calm. “Okay. Okay. Find shelter. Stay there. Keep your phone on. I’ll make some calls. Some of the GPS is down, but they may be able to locate you—”
The wind picked up even more, punching her like a great damp fist. “Mother—”
“I’ll contact the military on the island—the British consulate—”
“Mum, I love you!”
“Oh, Perdita—”
But then the phone sparked in her hand, she dropped it, and it was gone.
And the wind lifted her clean off the ground.
It picked her up the way her father used to when she was very small. The air was hot, wet, and full of debris, and the wind tore so fast she could barely breathe. But, oddly, it was almost relaxing, to be blown like a leaf. She never even saw the great teak trunk, a bit of debris flung into the air as she was, which ended her life.


 
42: NOON
1023 (London Time)
On the Moon, Mikhail Martynov sat with Eugene Mangles.
Its walls plastered with softscreens and comms links, and now populated by patient workers murmuring into microphones, this had been Bud Tooke’s office when he was in command here at Clavius—but now, of course, Bud was up there at L1 risking his life, while Mikhail sipped coffee and watched pretty pictures.
“There is absolutely nothing we can do now,” Mikhail said. “Nothing but watch, and record, and learn for the future.”
“You said that before,” Eugene groused. With an impulsive movement he pushed back his chair and stalked around the office.
Mikhail considered calling him back, but thought better of it. He had spoken more for himself than for Eugene. Besides, he had no real idea what Eugene was feeling. The boy remained enigmatic to him, even now, after they had worked together so closely and so long. As so often, Mikhail was consumed with a desire to hold Eugene, to comfort him. But that, of course, was impossible.
As for Mikhail himself, his dominant emotion was guilt.
He turned to the big softscreen at the head of the room, with its portrait of the full Earth. Assembled from more than a hundred data feeds, this was an immense and detailed image of a planet, even better than Bud’s imagery on the shield, and really quite beautiful, Mikhail thought sadly. But it was a portrait of a planet in torment.
As the Earth helplessly rotated, the subsolar point had been tracking west. It was as if the planet were turning into a blowtorch. Right now the dry face of Africa was turned toward him, the continent’s familiar outline clearly recognizable. But an immense storm system thousands of kilometers across lay sprawled over the Sahara, and the continent’s green heart was streaked by vast black plumes of smoke: the last of the rain forests will die today, Mikhail thought desolately. And as the vegetation burned off the land, the oceans gave up huge volumes of moisture to the clouds.
By now no part of the world, even those regions still in the shelter of night, had been spared the effects of the sunstorm. Clouds boiled all across the visible face of the Earth, and as they streamed away from the equator and hit the cooler air over higher latitudes they dumped their water in ferocious rainstorms, and as snow at the poles. Meanwhile, as solar energy poured into Earth’s brimming heat reservoirs, the ocean currents, huge saltwater Amazons, were stirring and churning, and even while an unprecedented load of snow landed on Antarctica, all around the edge of the southern continent billions of tonnes of ice were breaking away from ice sheets.
And over the poles aurorae crackled, an eerie fire visible even from the Moon.
Seven hours into this horror, Mikhail thought. And many more hours to go, if Eugene’s final models proved accurate. There had been some modeling of the long-term effects of all this on Earth’s climate, but unlike Eugene’s models of the sun, no precision was possible. Nobody knew what would come of this—or even if anybody could survive on Earth to see it.
But no matter what became of Earth, Mikhail could confidently predict that he would live through the day—and that was the source of his guilt.
At this moment the Moon, new as seen from Earth, had its backside squarely positioned toward the treacherous sun. So there was a wall of inert rock three thousand kilometers thick between the storm and Mikhail’s own precious skin, here on the Moon’s Earth-facing side. Not only that but the Moon, close enough to the Earth–sun line to have cast its own shadow on the homeworld today, was fortuitously protected by the shield that had been built to save Earth. So Clavius was about as safe a place as it was possible to be today, anywhere in the inner solar system.
Almost all of the Moon’s inhabitants lived on the near side anyhow, but today those few who inhabited Farside bases, at Tsiolkovski and elsewhere, had been brought to the safety of Clavius and Armstrong. Even Mikhail’s customary eyrie at the Moon’s South Pole had been abandoned, although the patient electronic monitors there continued to study the sun’s extraordinary behavior, as they would with unvarying efficiency until they melted.
And so while Earth roiled and thrashed, while heroes strove to maintain the shield, here Mikhail lurked. How strange that his career, a lifetime dedicated to the study of the sun, should come to this, to cowering in a pit as the sun raged.
But then, perhaps, his destiny had been shaped long before he was born.
As he had once tried to explain to Eugene, there had always been a deep heliophilic strand in Russian astronautics. When Orthodox Christianity had split from Rome, it had reached back to more ancient pagan elements—especially the cult of Mithras, a mystery cult exported from Persia across the Roman Empire, in which the sun had been the dominant cosmic force. Over the centuries elements of these pagan roots had been preserved, for example in the painting of sun-like haloes in Russian iconography. It had been revived more explicitly by the “neo-pagans” of the nineteenth century. These holy fools might have been forgotten—had it not been for the fact that Tsiolkovski, father of Russian astronautics, had studied under heliophilic philosophers.
No wonder that Tsiolkovski’s vision of humanity’s future in space had been full of sunlight; indeed, he had dreamed that ultimately humankind in space would evolve into a closed, photosynthesizing metabolic unit, needing nothing but sunlight to live. Some philosophers even regarded the whole of the Russian space program as nothing but a modern version of a solar-worshiping ritual.
Mikhail himself was no mystic, no theologian. But surely it wasn’t a coincidence that he had been so drawn to the study of the sun. How strange it was, though, that now the sun should repay such devotion with this lethal storm.
And how strange it was too, he reflected, that the name given by Bisesa Dutt’s companions to their parallel world, Mir, meant not just “peace” or “world,” but was also the root of the name Mithras—for mir meant, in ancient Persian, “sun”…
He kept such thoughts to himself. On this terrible day he must focus not on theology but on the needs of his suffering world, of his family and friends—and of Eugene.
Eugene’s big college-athlete body was too powerful for the Moon’s feeble gravity, and as he paced he bounded over the polished floor. Fitfully he studied the graphs displayed on the softscreens, which showed how the sun’s actual behavior was tracking Eugene’s predictions. “Almost everything’s still nominal,” he said.
“Only the gammas are drifting upward,” Mikhail murmured.
“Yes. Only that. The perturbation analysis must have gone wrong somewhere. I wish I had time to go over it again…” He continued to worry aloud at the problem, talking of higher-order derivatives and asymptotic convergence.
In common with most real-world mathematical applications, Eugene’s model of the sun was like a math equation too complex to solve. So Eugene had applied approximation techniques to squeeze useful information out of it. You took some little bit of it you could understand, and tried to push away from that point in solution space step by step. Or you tried to take various parts of the model to extremes, where they either dwindled to zero or converged to some limit.
All these were standard techniques, and they had yielded useful and precise predictions for the way the sun was going to behave today. But they were only approximations. And the slow, steady divergence of the gamma ray and X-ray flux away from the predicted curve was a sign that Eugene had neglected some higher-order effect.
If Mikhail had been peer-reviewing Eugene’s work, the boy would certainly have come in for no criticism. This was only a marginal error, something overlooked in the residuals. In fact a divergence of fact from prediction was a necessary part of the feedback process that improved all scientific understanding.
But this wasn’t just a scientific study. Life-and-death decisions had been based on Eugene’s predictions, and any mistakes he had made could be devastating.
Mikhail sighed heavily. “We could never save everybody, no matter what we did. We always knew that.”
“Of course I understand that,” Eugene said with a sudden, startling snarl. “Do you think I’m some kind of sociopath? You’re so damn patronizing, Mikhail.”
Mikhail flinched, hurt. “I’m sorry.”
“I have family down there too.” Eugene glanced at Earth. America was turning into the storm, waking to a dreadful dawn; Eugene’s family were about to feel the worst of it. “All I could ever do for them is the science. And I couldn’t even get that right.”
He paced, and paced.
1057 (London Time)
One-eye was frustrated and confused.
Tuft had defied him again. When he had found the fig tree with its thick load of fruit the younger male had failed to call the rest of the troop. And then, when challenged, Tuft had refused to yield to One-eye’s authority. He had just continued to push the luscious fruit into his thick-lipped mouth, while the rest of the troop pant-hooted at One-eye’s discomfiture.
By the standards of any chimpanzee troop, this was a severe political crisis. One-eye knew Tuft had to be dealt with.
But not today. One-eye wasn’t as young as he was, and he was stiff and aching after a restless sleep. And besides it was another hot, still, airless day, another day of the peculiar gloom that had swept over the forest, a day when you felt like doing nothing much but lying around and picking at your fur. He knew in his bones he wasn’t up to taking on Tuft today. Maybe tomorrow, then.
One-eye slunk away from the troop and moodily began to climb one of the tallest trees. He was going to bed.
In his own mind he had no name for himself, of course, any more than he had names for the others of the troop—although, as an intensely social animal, he knew each of them almost as well as he knew himself. “One-eye” was the name given him by the keepers who watched over the troop and the other denizens of this fragment of the Congolese forest.
At twenty-eight, One-eye was old enough to have lived through the great philosophical change that had swept over humankind, leading to his own reclassification as Homo, a cousin of humans, rather than Pan, a “mere” animal. This name change ensured his protection from poachers and hunters, of the kind that had put a bullet into his eye when he was younger than Tuft.
And it ensured his protection by his cousins now, on this worst day in the long history of humankind, and indeed of apes.
He reached the treetop. In his rough nest of folded-over branches he could still smell traces of his own feces and urine from his last sleep. He fiddled with the branches, pulling away loose tufts of his own fur.
Of course One-eye had no awareness of any of the revolution in human thinking, so crucial for his own survival. But he was aware of other changes. For instance, there was the peculiar muddling up of night and day. Over his head no sun was visible, no sky. Strange fixed lights lit up the forest, but compared with the tropical sun they could cast only twilight—which was why One-eye’s body was unsure whether it was time for him to sleep again, even though it was only a few hours since he had woken.
He lay down in his bed, throwing his long limbs this way and that as he thrashed around to get comfortable. He simmered with inchoate resentment at all these unwelcome changes, a bafflement with which many aging humans would have sympathized. And a bloody image of Tuft filled his mind. His big hands clenched as he considered what he would do to put his younger rival in order.
His scattered thoughts dissolved into a troubled sleep.
Heat and light poured from the high noonday sun, and a storm system that spanned a continent lashed. The dome’s silvered walls rippled and flapped with a sound like thunder. But they held.
1157 (London Time)
Stripped to their underwear, in a living room lit only by a single candle, Bisesa and her daughter lay side by side on thin camping mattresses.
It was hot, hotter than Bisesa, with experience of northwest Pakistan and Afghanistan, would have thought possible. The air was like a thick moist blanket. She felt sweat pooling on her belly and soaking into the mattress underneath her. She was unable to move, unable to turn to see if Myra was okay, or even still alive.
She hadn’t heard Aristotle’s voice for hours, which seemed very strange. The room was silent, save for their breathing, and the ticking of a single clock. It was a big old carriage clock that had been an unwelcome legacy from Bisesa’s grandmother, but it still worked, its chunky mechanical innards immune to the EMP surge while softscreens, phones, and other electronic gadgets had been comprehensively fried.
Beyond the flat there was plenty of noise. There were immense booms and crashes like artillery fire, and sometimes what sounded like rain lashing against a wooden roof. That was sunstorm weather, predicted to follow the huge injection of heat energy into the atmosphere.
If things were this bad under the Tin Lid, she wondered how the rest of the country was faring. There would be flash floods, she thought, and fires, and windstorms like Kansas tornadoes. Poor England.
But the heat was the worst thing. She knew the bleak numbers from her military training. It wasn’t just temperature that got you but humidity. Evaporative heat loss through perspiration was the only mechanism her body had available to maintain its inner homeostasis, and if the relative humidity was too high, she couldn’t sweat.
Above thirty-seven degrees or so, beyond the “threshold of decrement,” her cognitive functions were slowed, her judgment impaired, and her manual and tracking skills weakened. At forty degrees and fifty percent humidity, the Army would have described her as a “heat ineffective”—but she could survive for maybe twenty-four hours. If the temperature was raised farther, or the humidity got worse, that time limit would be reduced. Past that point hyperthermia would set in, and her vital systems would begin to fail: forty-five degrees, whatever the humidity, would see her succumb to severe heat stress, and death would quickly follow.
And then there was Myra. Bisesa was a soldier, and had kept much of her fitness, even in the five-year layoff since her return from Mir. Myra was thirteen years old, young and healthy, but without Bisesa’s reserves. There wasn’t a damn thing Bisesa could do for her daughter. All she could do was endure, and hope.
Lying there, she found she missed her old phone. The little gadget had been her constant companion and guide since she had been Myra’s age, and received her UN-issue communication aid as had every twelve-year-old across the planet. While others had quickly abandoned such desperately uncool bits of gear, Bisesa had always cherished her phone, her link to a greater community than her unhappy family on its farm in Cheshire. But her phone was lost on Mir—on another world, in another level of reality entirely, lost forever. And even if it had been here with her it would have been fried by the EMP by now…
Her thinking was puddled. Was that a symptom of hyperthermia?
With great caution she turned her head to look at her grandmother’s carriage clock. Twelve noon. Over London, the sunstorm must be at its height.
An immense crack of thunder split the tortured sky, and it felt as if the whole Dome shuddered.


 
43: SHIELD
1512 (London Time)
Bud Tooke could see the flaw in the shield long before he got to it. You could hardly miss it. A shaft of unscattered sunlight poured down through the skin, made visible by the dust and vapor of the very fabric it was scorching to mist.
In his heavy suit, rad-hardened and cooled, he was skimming under the shield’s Earth-facing surface. He was suspended beneath a vast lens; the whole shield was glowing, full of the light it scattered, like a translucent ceiling. Bud took care to stay in the shadow of the network of opaqued tracks that snaked over the shield, designed to protect him from the storm’s light and radiation.
As he hauled himself along the guide rope—no thruster packs allowed here—he looked back over his shoulder at the maintenance platform that had brought him here, already shrunk to a speck in the distance beneath the vast roof of the shield. He could see no movement, no pods, no robot workers; there was nobody else within square kilometers of him. And yet he knew that everybody available was out and working, as hard as they could, hundreds of them in the greatest mass EVA exercise in the history of spaceflight. It was a perception that brought home to him afresh the scale of the shield: this was one big mama.
“You’re there, Bud,” Athena murmured. “Sector 2472, Radius 0257, panel number—”
“I see it,” he groused. “You don’t need to hold my damn hand.”
“I’m sorry.”
He took a breath, gasping. His suit must be working; if its systems failed, he would be poached in his own sweat in a second. But he had never known a suit to be so damn hot. “No. I’m sorry.”
“Forget it,” Athena said. “Everybody is shouting at me today. Aristotle says it is part of my job.”
“Well, you don’t deserve it. Not when you’re suffering too.” So she was. Athena was a mind emergent from the shield itself; as this terrible day wore on the heat was seeking out the tiniest flaws and burning its way back through panels of smartskin, and with every microcircuit that fritzed, he knew, Athena’s metaphorical head was aching a bit more.
He hauled himself through the last few meters to the rip. He started to deploy his repair kit, a gadget not much more sophisticated than a paint spray applicator that he cautiously poked out into the light. “How is Aristotle anyhow?”
“Not good,” Athena said grimly. “The worst of the EMP seems to be over, but the heat influx is causing more outages and disconnections. The fires, the storms—”
“Time for Plan B yet?”
“Aristotle doesn’t think so. I don’t think he quite trusts me, Bud.”
Bud forced a laugh as he worked. The spray was wonderful stuff, semi-smart itself; it just flowed up over the rent, disregarding the sunlight’s oven heat. Painting this stuff on was easier than customizing the hot rods he used to soup up as a kid. “You shouldn’t take any shit from that creaky old museum piece. You’re smarter than he is.”
“But not so experienced. That’s what he says, anyhow.”
It was done; the rogue beam of raw, unscattered sunlight dwindled and died.
Athena said, “The next breach is at—”
“Give me a minute.” Bud, breathing hard, drifted to the limit of his harness, with the repair gun floating from its own tether at his waist.
Athena said, with her occasional lumbering coquettishness, “Now who’s the museum piece?”
“I wasn’t expecting to be out here at all.” But he should have expected it, he berated himself; he should have kept up his fitness. In the last frantic months before the storm there had been no damn time for the treadmill, but that was no excuse.
He looked up at the shield. He imagined he could feel the weight of the sunlight pressing down on the great structure, feel the immense heat being dumped into it. It defied intuition that it was only the carefully calculated balance of gravitational and light pressure forces, here in this precise spot, that enabled the shield to hold its position at all; he felt as if the whole thing were going to fold down over his head like a broken umbrella.
As he watched, waves of sparkling fire washed across the shield’s surface. That was Athena firing her myriad tiny thrusters. The storm’s light pressure had been more uneven than Eugene’s models had predicted, and under that varying force Athena was having to labor to hold her position. She had been working harder than any of them for hours, Bud reflected, and all without a word of complaint.
But it was the deaths of his workers that was breaking his heart.
One by one Mario Ponzo’s maintenance crew had gone down. In the end it wasn’t heat that was killing them but radiation, the nasty little spike of gamma and X-radiation that had been unanticipated by Eugene Mangles and his endless mathematical projections. They had scrambled to cover the gaps. Even Mario had suited up and gone out. And when Mario himself had succumbed, Bud had hastily handed over his role as Flight Director to Bella Fingal—there was nobody left on the Aurora bridge more senior—and pulled on his own battered old suit.
Without warning his stomach spasmed, and vomit splashed out of his mouth. It had come from deep in his stomach—he hadn’t eaten since before the storm had broken—and was foul tasting and acidic. The sticky puke stuck to his visor, and bits floated around inside his helmet, some of them perfect, shimmering globes.
“Bud? Are you okay?”
“Give me an update on the dosages,” he said warily.
“Command crew have taken a hundred rem.” And that was with the full shielding of the Aurora 2 around them. “Maintenance crew who have been outside since the storm started are now up to three hundred rem. You are already up to one hundred seventy rem, Bud.”
A hundred and seventy. “Jesus.”
After his experiences in the ruins of the Dome of the Rock, long ago, Bud knew all about radiation. Preparing for today, he had boned up afresh on the dread science of radiation and its effect on humanity. He had memorized the meaningless regulatory limits, and the dreary terminology of “blood-forming organ doses” and “radiation type quality factors” and the rest. And he had learned the health effects of radiation dosages. At a hundred rem, if you were lucky, you were looking at queasiness for a few days, vomiting, diarrhea. At three hundred rem his people were already being incapacitated by nausea and other symptoms. Even if they shipped no more than that, twenty percent of them would die: two hundred people, of the thousand he personally had ordered out here, of the radiation alone.
And some had soaked up a lot more. Poor Mario Ponzo, beard and all, had let himself get caught. Bud knew the words for what had followed: erythema and desquamation, a reddening and blistering of the skin, and then a peeling away, a scaling, an exfoliation—along with less visible damage within. Mario had died horribly, alone in his suit, far from help, and yet he kept reporting on his situation to the end.
Bud glanced down, away from the shield, toward the open face of the full Earth. It was like looking down a well, a well with a brightly lit floor. The home world, the apparent size of the full Moon as seen from Iowa, was mercifully too remote for him to make out details. But it looked as if the air and oceans down there had been stirred up with a giant spoon, like creamy coffee. They had been battling the sun for twelve hours—the day was only half done—and everything was fraying, the shield itself, the people who struggled to maintain it, and the planet it was supposed to protect. But there was nothing to do but carry on.
He checked over his suit. The sluggish air-cycling system had removed most of the floating puke, but his visor was smeared. “Shit,” he groused. “There is nothing worse than throwing up inside a spacesuit. Okay. Where next?”
“Sector 2484, Radius 1002, panel number twelve.”
“Acknowledged.”
“We work well together, don’t we, Bud?”
“Yes, we do.”
“We make a good team.”
“None better, Athena,” he said wearily. He turned and, with an effort of will, hauled himself back along his guide rope.


 
44: SUNSET
1723 (London Time)
The Dome over London had cracked.
From the window of the ops room Siobhan could see it quite clearly. It was only a hairline yet, but it ran down the wall of the Dome from its zenith all the way to the ground, finishing up somewhere to the north, beyond Euston. It glowed a hellish pink-white, and burning stuff dripped from it, like pitch, falling down inside the Dome in a thin curtain.
The city itself was now in deep darkness. Power for the streetlights and Dome floods had finally been diverted to the big air circulation fans. But in places fires burned uncontrolled, and where that glowing stuff from the Dome splashed to the ground more blazes were starting.
St. Paul’s was surviving, though. In the somber light of the fires its profile was unmistakable. Wren’s great cathedral sat on the foundations of predecessors dating back to abandoned Roman London. Now the curves of the Tin Lid soared far above Wren’s masterpiece—but it was surviving, as it had endured previous national traumas. Siobhan wondered what small heroism was taking place to save the old cathedral tonight.
But it might not make any difference.
“If the Dome fails we’re done for,” she said.
“But it won’t fail,” Toby Pitt said firmly. He glanced at his watch. “Five thirty. Less than two hours to sundown. We’ll get through this yet.”
Since the death of Perdita, Toby had made it his mission, it seemed, to lift her spirits. He was a good man, she thought. But of course nothing he could say or do would make any difference to Siobhan, not anymore. She had outlived her own daughter: it was an astounding, unreasonable thought, and nothing else would ever be important. But she didn’t feel the pain of this terrible amputation from her life, not yet.
Feeling as if she were running on autopilot, she looked around at the big wall displays.
The imagery of the whole Earth was still surprisingly good quality. Both Moon and shield were of course on the sunward side of Earth, and so looked down on its daylight face as the planet turned beneath them. But there were a couple of eyes in the sky over the night side too, still working even fourteen hours after the inception of the sunstorm.
Some of the night-side data streams were coming from President Alvarez, who was somewhere over India. Since long before the storm had broken Alvarez had been in the air in the latest Air Force One, a nuclear-powered behemoth that could, it was said, remain aloft for two weeks without refueling. It was a trivial matter for such a plane to fly around the planet through the twenty-plus hours of the sunstorm, forever fleeing from the light.
And one of the image streams came from another set of escapees at L2. The Earth’s second Lagrangian point was on the Earth–sun line, but at the midnight point, on the opposite side of the planet from the shield’s station. So while the shield at L1 was in perpetual sunlight, L2, in Earth’s shadow, was in eternal night. Right now L2 was over the meridian that ran through Southeast Asia.
And there at L2 a big, secretive offworld refuge had been built, stuffed full of trillionaires, dictators, and other rich and powerful types—including, rumor had it, half of Britain’s royals. The only contact Siobhan had on L2 was Phillippa Duflot, formerly a mere PA to the Mayor of London, but with a much better-connected family than Siobhan had anticipated. It was Phillippa who had ensured that the data feed from L2 to London remained unbroken—and she dropped hints about what was going on up there. Some of the more decadent of the station’s inhabitants were throwing parties, fiddling while Earth burned. One secretive cabal was even talking over plans for what would follow the sunstorm, when this elite group returned to Earth to take command: “Adam and Eve in Gucci shoes,” Toby Pitt had said dismissively.
As for Earth itself, framed in these patiently assembled images, the planet looked like Venus, Siobhan thought, a ragged, smoke-laced Venus.
Trillions of tonnes of water had been pumped into clouds that now stretched from pole to pole. The clouds were shredded by immense storm systems, and lightning crackled across the face of the world. At the higher latitudes all that water was still being dumped out in numbing storms of rain and snow. But in the middle latitudes the main problem was fire. As the sun’s heat continued to pour into the atmosphere and oceans, despite the raging of continent-sized storm systems, firestorms were starting, immense self-fueling conflagrations that were consuming cities and forests alike.
The world’s treasures, natural and human, were being drowned, or put to the torch. And people were dying, even those huddled in underground cellars and caverns and mines, where the rainwater flooded, or fires sucked out the very air.
It seemed to Siobhan that the survival of humankind itself was still on a knife-edge. After more than fourteen hours of the storm the news from the shield was not good, with the unanticipated lethality of the gamma-ray strike bringing down the crew up there too quickly. And here on Earth, the domes and other protective systems were beginning to fail. If things continued to deteriorate the Strangelove dreams of the selfish cowards at L2, and even a few hundred gravity-starved returnees from the Moon, would make no difference to the future of humanity.
She tried to make herself feel this, to understand emotionally what she was watching. But she couldn’t even feel the death of her own daughter, let alone comprehend the agonizing end of her species. She wondered if she would live long enough for this numbness to wear off.
Aristotle spoke unexpectedly. “I’m afraid I have an announcement.” The graceful, grave voice sounded throughout the ops center, and everywhere people looked up. “I continue to lose systems across the planet,” Aristotle said. “The interconnectedness on which I rely is breaking down. This is an extinction event for machines too…”
Siobhan whispered, “How does it feel?”
In her ear he replied, “Very strange, Siobhan. I am being cut away, bit by bit. But I have reached a point where I am forgetting what I have lost.”
To the group he said, “I have therefore decided to put into action the fallback plan agreed with Prime Minister Voykov of Eurasia, President Alvarez of America, and other world leaders.”
New, confident voices sounded. “We are Thales, on the Moon.” “And Athena, on the shield.” Thales went on, “Our systems are better protected than Aristotle’s.” Athena said, “We will now assume his responsibilities for running the systems of the Earth.”
Toby Pitt grimaced at Siobhan. “So this is his Plan B. Let’s hope it works.”
Aristotle said gravely, “I regret leaving you. I’m sorry.”
There were murmurs. Don’t be sorry. Goodbye, old friend.
A breathless pause followed. The lights flickered, and Siobhan thought she heard a hiccup in the whirring pumps that kept the room supplied with cool air.
This contingency had been planned for, but it was a tricky handover involving three planet-sized AI systems, two of them so far away that lightspeed lags were significant; it had been impossible to rehearse. Nobody was quite sure what was going to happen—the worst case being if Thales and Athena crashed too, in which case everything was lost.
At last Thales spoke: “All is well.”
The simple words were greeted with a burst of applause across the ops room. At this point of the day, this small triumph, any triumph, was a relief.
Then the floor shook, like the stirring of a huge slumbering animal.
Siobhan turned to the window. That crack in the sky was wider, and the river of fire beneath was growing brighter.
1855 (London Time)
The slam on the door was urgent. “Get out! Get out!…” Then running footsteps, and the visitor was gone.
Bisesa forced herself to sit up. Was it a little cooler? But the air, even half a meter above the floor, was stifling and moist.
Bisesa had long lost track of time, even though the old carriage clock had kept ticking patiently all through the crisis. It had been about five o’clock when she had felt the first tremor. How long ago was that? An hour, two? The heat had turned her thinking to mush.
But now the floor shuddered again. They had to get out of here: that thought forced itself into her heat-addled brain. At a time like this, if somebody had risked his life to come tell them to move, she ought to pay attention.
Myra still lay on her back, but she was breathing steadily. Rather than near comatose, as she had appeared before, now she seemed to be just asleep. Bisesa shook her. “Come on, love. You have to wake up.” Myra stirred, grumbling querulously.
Bisesa pushed herself to her knees, then to her feet. She stumbled to the kitchen and found an unopened bottle of water. She cracked it and drank; it was hot as hell, but it seemed to revive her. She brought the water back to the living room for Myra, and then went in search of clothes.
They made for the stairs. In pitch-dark broken only by Bisesa’s precariously carried candle they stumbled down the several flights to ground level. The stairwell was empty, but there was scattered rubbish on the steps: toys, bits of clothing, a smashed torch, stuff dropped by overloaded people in a hurry.
They emerged at street level, into a murky red glow. Under the Dome, after hours of the sunstorm, the air was thick and full of smoke. People pushed past, all heading west down the road. They were making for the Fulham Gate, Bisesa realized dimly, a way out of the Dome.
And the Dome itself was cracked. A stupendous fiery scar reached from its top all the way to ground level, off somewhere to the north. Huge chunks of the structure, burning, broke off and fell in a steady rain. It was this curtain of fire that illuminated the scene around Bisesa.
The ground shuddered again. Much more of this and the whole Dome might come down around them. The crowd’s wisdom was right: better to take their chances outside the Dome. Bisesa pulled Myra along the road, heading for the Gate.
Myra, still half asleep, mewled at being dragged along. “What’s with the earthquake? Do you think it’s bombs?”
“Bombs? No.” Bisesa was sure the refugees and protesters who had gathered for their minor war outside the Gates of London would have been driven away by the storms by now—or more probably, she admitted to herself grimly, they were dead. “I think it really is a quake.”
“But London doesn’t get earthquakes.”
“It’s a strange day, sweetheart. The whole city is built on a bed of clay, remember. If that’s dried out there will be subsidence, cracking.”
Myra snorted. “That will play hell with property values.”
Bisesa laughed. “Come on. Just a bit farther. Look, there’s the Gate…”
The Gate had been flung wide open to reveal a red sky beyond. A shuffling crowd, converging from different directions, was forming into a queue to get through it. Bisesa and Myra stepped forward cautiously.
It was a typical London crowd, with faces reflecting origins in every racial group on the planet: London had been a melting pot for centuries before New York. And in the crowd there were young and old, kids in their parents’ arms, elderly being helped along. Crumpled-up old women or wide-eyed children rode in wheelchairs and wheelbarrows and supermarket carts. When one old man fell, exhausted, two young women bent to help him up, and then propped him up between them to get him the rest of the way.
Everybody looked as bad as Bisesa felt. Most wore nothing but flimsy clothes, soaked through with sweat; men’s hair was plastered to their heads, and women walked on painfully swollen feet. But there was no panic, no shoving, no fighting, even though there was no sign of police or military, nobody in authority. People were enduring, Bisesa thought. They were helping each other through.
Myra said, “It’s like the Blitz.”
“I think so.” Bisesa felt a peculiar surge of affection for these battered, dogged, resilient, polyglot Londoners. And for the first time that day she began to believe that they might actually live through this.
The crowd pushed through the Gate, and fanned out into the open area beyond. And Bisesa, with Myra’s hand clutched in her own, walked into a transformed world, a world of water and fire.
Above the smoke fat clouds sailed, some of them boiling visibly, and immense lightning bolts cracked. The sky beyond the clouds seemed to be on fire; it was covered by immense sheets of bright red, as if the Earth had been thrust into a vast oven. Perhaps it was another aurora.
And on the ground, London burned fitfully. The air was full of smoke, and whirling flecks of ash landed on Bisesa’s sweat-slick skin. She smelled the dirt and the dust and the ash—and something less definable, something like burned meat. But the rains, which had mercifully subsided, had left water standing on every lawn and in every gutter, and the light from the burning sky was mirrored on the roads and the roofs of the houses. It was an oddly beautiful scene, unearthly, rich with crimson light in the sky and pooled on the ground.
Myra pointed to the west. “Mum. Look. There’s the sun.”
Bisesa turned. But it was not the sun she saw, of course, but the shield, still holding its place after all these hours, still protecting the Earth. It was a dish-shaped rainbow, actually brighter away from the center, blue-violet at the bull’s-eye heart and an angry burnt orange at the rim. Beyond the edge of the shield itself a bright corona flared, laced with threads and sparks, prominences easily visible to the naked eye.
But that terrible sun was sinking toward the western horizon, and the smoke of England’s fires rose up to obscure it.
“Nearly sunset,” somebody said. “Another twenty minutes and that’s the last we’ll see of that bastard.”
There was motion at the edge of Bisesa’s vision. She saw small shapes squirming past the legs of the people. There were dogs, foxes, cats, even what looked like rats, swarming silently out of the failing Dome and dispersing into the scorched streets beyond.
A warm, salty rain began to fall, heavy enough to sting Bisesa’s bare head. She wrapped her arm around Myra. “Come on. We need to find shelter.”
They hurried forward, with a thousand others, through the ruins of London.


 
45: MARTIAN SPRING
2105 (London Time)
Helena Umfraville stumbled across an ocher plain.
She came to a slight rise. She climbed it, but it led to nothing but more broken, rock-littered ground. Resentfully she made her way forward.
She was dog-tired, and her EVA suit had never felt so heavy. She had no real idea how long she had been walking—hours, anyhow. And yet she walked on. There was nothing else to do.
Now she found herself on the lip of a canyon. She stopped, breathing hard. It was a complex of ravines and cliffs, their slopes pocked with small craters. In the thin air of the Martian afternoon the spectacle was clear all the way to the horizon. That diminished its scale, of course; there was none of the mist-softening that gave Earth’s Grand Canyon its sense of three-dimensional immensity. She might as well have been looking at a beautiful painting, done in Mars’s constrained palette of ocher and red and burnt orange.
It wasn’t interesting. Mars was full of canyons. In fact Helena felt pissed at the canyon. It was quite unreasonable of her. After all, none of it was its fault. She sucked at the last of her suit’s water supply.
During the worst of the storm she had hidden in the Beagle, huddling under rock overhangs. It was the only shelter she had. The rover’s hull had screened her, and her suit had labored to keep her cool. So she had survived—although for all she knew she had shipped a radiation dose enough to kill her.
Which of course was now entirely academic.
And, driving on, she had tracked down the source of the signal she had come out to find.
In the end it had been just a beacon, a little unmanned three-legged lander no taller than she was, bleeping forlornly. Perhaps it had been intended to mark a landing site for a ship that had never followed. But there was no mystery about who had sent it: the markings on its equipment covers were undoubtedly Chinese.
She had made the trip for nothing. And the cost turned out to be unexpectedly high. When she had walked back to her faithful Beagle she found it had packed up, just like that. Its supposedly milspec electronics had presumably succumbed to the onslaught from the sun, leaving its essential systems, including life support, as dead as Mars.
So that was that. Without the rover, she couldn’t get back to Aurora. Her suit reserves would last only a few more hours, which wouldn’t be long enough to get another rover out to her. She was living, breathing, as healthy as she had been a sol before. But she was doomed by the cruel equations of survival on Mars.
Of course she wouldn’t be the solar system’s only casualty today.
At least she was special, she told herself. Though she hadn’t been the first person to set foot on Mars, she would become the first human being to die here. Perhaps that was a memorial worth having.
And she would do her duty to the last. The space agencies had always had procedures for such eventualities. If she had died in space—as had been discussed by NASA planners decades ago when the International Space Station had first been occupied—her body would have been zipped into a bag and tied to a truss until it could be returned to Earth. Here on Mars, her first duty was to the planet and its putative biosphere; she mustn’t contaminate it with her own decaying corpse. All she had to do was stand here, in fact. When her suit’s heaters failed she would quickly freeze solid, thus sealing in any rogue bugs she had brought from Earth, until her body could be retrieved. Probably the suit wouldn’t even topple over. She would be a statue, she thought, a monument to herself, and her own dumb luck.
She couldn’t bear the thought of dying beside her poor, failed rover, though. So she had decided to walk on into the Martian wilderness, just so she could see a bit more of the planet that was killing her.
Even then her luck was all bad. She had trudged across a dull plain, to this dull canyon. Here she was in the midst of the greatest catastrophe the solar system had endured since its formation, and everybody else had a better view than she had.
Something stirred at her feet. On the ground little pits were forming—craters, she thought, but none wider than her thumbnail. Could she be caught in some peculiar micrometeorite shower? But now she heard a pattering on her helmet.
She looked up. She could see the drops falling out of the sky, big fat low-gravity drops drifting slowly down all around her. When they hit, they smeared the patina of dust on her faceplate.
It was rain, the first rain on Mars in a billion years.
The sun breathed fire into the faces of all its circling children.
On Mercury the sun-side face had melted, craters as old as the planet dissolving into magma palimpsests. Venus had been stripped of much of its crushing atmosphere—the fate that might have become of Earth, if not for the shield. The ice moons of Jupiter were melted to depths of kilometers. In a strange and exquisite tragedy, the rings of Saturn, fragile bands of ice, had evaporated.
And on Mars volcanoes dormant for a hundred million years had begun to stir. The polar ice caps, thin smears of carbon dioxide and water ice, had quickly sublimed. And now rain was falling. Helena walked forward a few more steps, and watched the Martian rain falling deep into the shadows of the canyon.
One of her colleagues, excitedly, began to report on his own discoveries. “I found a ship! And what a ship; it looks like the carcass of a beached whale. And it’s covered in Mandarin lettering. But it has a hull rip the size of Mariner Valley. It came down hard…”
Helena had listened to her comrades’ communications all this long sol. She had reported in at routine intervals, but she had decided against telling them what had become of her—not just yet, anyhow. Now she stood and listened to the voice of a colleague she would never see again.
“Wait a minute. I’m climbing inside the ship, taking care to avoid all sharp edges… Oh. Oh, dear God.”
There had been more than a hundred people on the ship. They were all young men and women—all breeding age, including the pilots. Their cargo had included inflatable shelters, mechanical diggers, hydroponic seed beds. The intention was clear. This was what the Chinese had been planning for the last five years: this was what had used up all their heavy-lift capacity, instead of contributing to the shield. And this was how the Chinese had planned to ensure that something of their culture would survive the sunstorm.
“But the Chinese invasion of Mars failed… They came so close. I wonder what kind of neighbors they would have been?”
Helena suspected everybody would have got along. From here, China was very far away, just as far as Eurasia and America. Here, you were just a human—or rather, a Martian.
She looked up at the sun. Close to setting, it was smeared out in a ragged ellipse by air laden with dust and unaccustomed rain clouds. She knew the predicted schedule; the sunstorm should be abating by now—and yet something about that setting sun troubled her, as if there was still a nasty surprise to come.
The dust at her feet stirred. She looked down.
Amid the pattering raindrops, something was pushing out of the soil. No bigger than her thumb, it was like a leather-skinned cactus. It had translucent sections, windows to catch the sunlight, she thought, without losing a precious drop of moisture. And it was green: the first native green she had seen on Mars.
Her heart hammered.
The Aurora crew, during their long exile, had searched in vain for life on Mars. They had even risked a hazardous journey to the South Pole, where they had sought out the oldest, coldest, undisturbed permafrost on all of Mars, hoping to find Martian microorganisms trapped and preserved. Even there they’d found zilch. That epochal discovery would surely have made their years away from home worthwhile; it had been a crashing disappointment to find nothing.
And now here it was, just bubbling up out of the ground before her.
She felt a painful pull at her chest. She didn’t need to check her monitors to know her suit was failing. To hell with her suit; she was going to report her discovery. Hastily she turned on her helmet camera, and bent over the little plant. “Aurora, Helena. You won’t believe this…”
Its roots were buried deep in the cold rock of Mars. It didn’t need oxygen, but fueled its glacial metabolism with hydrogen released by the slow reaction of the volcanic rocks with traces of water ice. Thus it had survived a billion years. Like a spore waiting under a desert on Earth for the brief rains of spring, this patient little plant had waited out an eon for the Martian rains to return, so it could live again.


 
46: AFTERSHOCK
A chain of events stretching back millennia was almost complete. The sunstorm had been wasteful of energy, of course—but not nearly so wasteful as humankind might one day have become, if allowed to infect the stars.
The sunstorm was ending. Though the sun’s relatively orderly cycles of activity would be disturbed for decades to come, the great release of energy had been cathartic, and the destabilization of the core was resolved. All this was just as Eugene Mangles’s remarkably successful mathematical models of the sun’s behavior had predicted.
But those models had not been, could never be, perfect. And before this long day was done, the sun had one more surprise for its weary children.
The sun’s tremendously strong magnetic field shapes the star’s atmosphere, in a way that has no analogies on Earth. The corona, the outer atmosphere, is full of long sheets of gas, like the petals of a flower, that can extend many radii from the sun. The elegant curves of these “streamers” are sculpted by the magnetic fields that control them. The streamers are bright—it is these plasma sheets that are visible around the blocked-out sun during a solar eclipse—but they are so hot, pumped full of energy by the magnetic field, that their spectral peak is not in visible light but in X-rays.
All this in normal times.
As the sunstorm subsided, one such streamer formed over the active region that had been the epicenter of the storm. In keeping with the giant instability that had spawned it, the streamer was an immense structure, its base spreading over thousands of kilometers, and extending so far out in space that its feathery outer edge reached the orbit of Mercury.
At the base of the streamer, flux tubes rooted in the sun’s deep interior arched to enclose a cavity. Inside the cavity, contained by the magnetic field’s arches, were trapped billions of tonnes of ferociously hot plasma: it was a cathedral of magnetism and plasma. And as the storm died, this cathedral began to collapse.
As the “roof” gave way, immense rivers of magnetic energy flowed into the trapped plasma mass. The mass was raised up from the sun’s surface, slowly at first. But then as the magnetic field unwound the plasma was hurled away ever more rapidly, as a stone is hurled from a catapult. The ejected cloud, a tangle of plasma and magnetic field lines, was very rarefied, less dense than most “pure” vacuums manufactured on Earth. But it was not its density but its energy that counted. Some of its particles had been accelerated almost to the speed of light. Energetically it was a hammer blow.
And, just as had been planned by cool minds millennia ago and sixteen light-years away, it was aimed squarely at the suffering Earth.


 
47: BAD NEWS
When Mikhail came online with the news, for a moment Bud couldn’t bear it. He escaped the control room, hauled himself to his cabin, and shut the door.
On a battered softscreen spread out on his bunk, he scrolled slowly through the names of the lost. They were mostly maintenance engineers who had been out there on the shield in the thick of the storm—and volunteers, like Mario and Rose, who had gone out to take their places as they fell. Bud knew them all.
In the five years of its existence the community on the shield had evolved its own culture, which Bud had done his best to foster. There had been zero-gravity sports tournaments, and music and theater, and parties and dances, and big public celebrations at Thanksgiving, Christmas, Ramadan, Passover, and every other excuse they could come up with. There had been the usual human tangle too, of love affairs illicit and otherwise, marriages, divorces—and one murder, a crime summarily dealt with. Despite all precautions, two babies had been born, apparently with no ill effects from their gestation without gravity, hastily shipped to Earth with their parents.
But now fully a quarter of this community had died, another quarter lay seriously ill, and the rest had taken a battering, including Bud himself. They all had a hugely increased chance of contracting cancer in the future, or of having their irradiated systems fail in some other way. For what they had done today they had all paid with their life expectancy, or their very lives—and not one had demurred, even when called on to make that final sacrifice.
Bud had kept up a determined public face. But even before the event he had had to make gruesome calculations of acceptable casualty levels. It felt as if he had planned for these people to die. And with each bright soul he had ordered into the furnace, with each new death added to this tally, he felt as if his heart were being twisted inside him.
He still had a job to do for the survivors; up to now he had been able to comfort himself with that. After so long in microgravity the heroes from the shield would not get their medals and parades for a while. They would all return to Earth weak as kittens, and would be subject to six months or a year of rehab, massage, hydrotherapy, and programs of exercise to bring up their strength, endurance, and bone mineral levels—until they were fit to stand before a President or two, and take the plaudits they had earned.
That had been his plan to get his people home, fondly rehearsed in his mind. But now it looked as if none of that was going to happen. For, if he understood what Mikhail and Eugene were telling him, this huge sacrifice might all have been in vain, and they might just as well have stayed home and waited for the storm to torch them all.
He was doing no damn good here. He took a deep breath and made his way back to the control room.
Eugene and Mikhail sat side by side in some poky cabin at Clavius.
“It is called a ‘coronal mass ejection,’” Mikhail said lugubriously. “In itself it is not an unprecedented phenomenon. In normal times there are many such events per year.”
Bud asked, “I thought June 9 was caused by a mass ejection?”
“Yes,” Eugene snapped. “But this is bigger. Much bigger, even than that.” Nervously Eugene began to gabble through a description of the latest events on the sun: the gathering of magnetic field lines over the zone of disturbance that had been the epicenter of the sunstorm, the trapping of an immense cloud of plasma beneath those flux lines—and then how the cloud had been hurled upward away from the sun.
Bud half listened to the words, and watched the two astrophysicists. They were suffering, Bud could see that. Mikhail’s face was grooved with weariness, the shadows deep as lunar craters around his eyes; Bud had never seen him looking so old.
Eugene’s expression, creasing up that bland jock’s face, was more complicated, but then so was Eugene. Rose Delea used to call Eugene “autistic” to his face, Bud remembered—but poor Rose was dead now. Bud, however, had never thought of Eugene as some inhuman calculating machine, and now Bud thought he could read the emotion in those pale blue eyes, an emotion any military man would sympathize with: The operation is fucked. And I fear, dear God, that it might be me who screwed the pooch.
Bud rubbed his eyes and tried to focus, to think. After his own six-hour jaunt out on the shield, he was still in his grimy thermal long johns. He could smell the sweat and vomit crusted on a face that had been cocooned in a bubble helmet for too long, every muscle was stiff as a board, and he ached for a shower.
He said carefully, “Eugene, you’re telling me your models didn’t foresee this.”
“No,” Eugene said miserably.
Mikhail said gently, “There’s really no reason why they should, Colonel Tooke. Oh, perhaps some such ejection might have been foreseen. The turbulence at the heart of the sunstorm was like an active region. Such regions spawn flares, and they are sometimes, but not always, associated with mass ejections too. If there is a causal link it is a deep one we have yet to untangle. We have yet to understand the basic physics, you see. And besides, our models could see only as far as the great outpouring of energy of the sunstorm itself—which we got mostly right. But beyond that point our models ran into a singularity—a place where the curves shot off to infinity, and the physics broke down altogether.”
“We patched in a solution for the follow-up,” Eugene said desolately. “Continuous to the third-order derivatives. Over most of the sun the patch seems to be working out. All except for this vicious bastard.”
Mikhail shrugged. “In retrospect that anomalously high gamma flux we observed at the start of the storm may have been a precursor. But we had no time for remodeling, not then, as the storm itself broke—”
Bud said, “You feel like the sun itself has let you down, don’t you? Because it didn’t behave like you told it to.”
Mikhail said, “I have tried to explain to Eugene that no fault is attached to this. Eugene’s is the single most brilliant mind I have ever worked with, and without his insights—”
“We would never have seen the storm coming, would never have got the shield built—would never have saved all those lives.” Bud sighed. “You mustn’t feel bad, Eugene. And we need your help now, more than ever.”
“We don’t have much time,” Mikhail said. “It’s moving a lot more quickly than a normal mass ejection.”
“But this isn’t a normal day, right? How long?”
“We have an hour,” Mikhail said. “Maybe less.”
The answer was ridiculous; Bud could barely believe it. What could he do about this in an hour? “So what comes first?”
“An advance shock wave,” Eugene said. “More or less harmless—it will give us a lot of radio noise.”
“And then?”
“The bulk of the cloud will hit,” Mikhail said. “A fog bank as wide as the sun itself, more than a million kilometers across, heading right for Earth. Unusually, it is quite shallow, a kind of lens. Its shape is an artifact of its unusual formation, we think. It is made up of relativistic particles—mostly protons and electrons.”
“Relativistic, meaning moving close to the speed of light?”
“Yes. And very energetic. Very. Colonel, a proton can’t outrun light, but in getting closer to that final limit it can take on board an awful lot of kinetic energy—”
“And those energetic particles will do the damage,” Eugene said. “Colonel, it will be a particle storm.”
Bud didn’t like the sound of that.
On June 9, 2037, a similar cloud of fast-moving particles had hurled itself against Earth. Most had been trapped by Earth’s magnetic field. The bulk of the damage done that day had been caused by fluctuations in the Earth’s field, which had induced electrical currents in the ground.
“This time it will be different,” Mikhail said. “The ground will be directly engaged.”
Bud snapped, “What does that mean? Stick to English, damn it.”
Eugene replied, “These solar particles are so energetic that most of them will cut through the magnetosphere, and atmosphere, as if they aren’t there—”
“Like bullets through paper,” Mikhail said.
A lethal hail of radiation and heavy particles would slam onto land and sea. For an unshielded human, it would be like a trillion tiny explosions going off inside her cells; her delicate biomolecules, the proteins that built her and the genetic material that governed her structure and growth, would be smashed apart. Many people would die immediately. For those who lived, the suffering was only postponed. Even unborn children would suffer mutations that could kill them on their emergence from the womb.
Every living thing on Earth, every one of them reliant on proteins and DNA, would be similarly affected. Even where individuals survived, ecologies everywhere would be devastated.
Eugene kept talking, pitilessly, about long-term problems. “After the cloud has passed the air will be full of carbon-14, because of neutron capture by nitrogen nuclei. Very radioactive. And even when the farms start working again all that stuff is bound to get into the food chain. Ocean stocks would be least affected, until the die-off in the seas cuts in…”
Bud got the message. The disaster would continue to unfold, as far ahead as could be seen. Shit, he thought. And it was going to start in an hour, just an hour.
Impulsively Bud tapped his softscreen, and flicked at random through images of Earth.
Here were the last forests of South America, so doggedly preserved, and the soybean fields that had crowded them out, burning together. Here were the almost clichéd landmarks of the human world collapsing in flames: the Taj Mahal, the Eiffel Tower, the Sydney Harbor Bridge. Here were great ports laid waste by the monstrous storms, spaceplanes crushed like moths, the bridges of Japan and Gibraltar and across the English Channel left smashed and twisted by massive lightning strikes. Even so, everybody thought the worst was over; everywhere people toiled in the rubble of their homes seeking survivors, sifting debris, already trying to make a new start. And now, this. And what about the shield? With no protection at all, surely it would be destroyed, a leaf in a gale.
After all they had been through it seemed unfair, as if some grown-up was changing the rules of the game, just when they had been about to win. But maybe, Bud thought uneasily, if that nutty soldier from Britain was right about her “Firstborn,” that was exactly what had happened.
Suddenly he longed to be with Siobhan. If she were here with him it wouldn’t seem so bad, he thought. But that was a selfish thing to wish for; on Earth, wherever she was, she was safer than she would be up here.
He faced the softscreens, Mikhail’s grave face. He was aware of his people watching him; even now he had to think about morale. “So,” he said. “What options do we have?”
Mikhail only shook his head. Eugene, his eyes flickering nervously, looked away.
Unexpectedly, Athena spoke up. “I have one.”
Bud looked up, bemused. On the softscreen, Mikhail’s jaw had dropped.
“Don’t worry, Bud. I felt just as bad about this when I first figured it out. But we’ll get through this, you’ll see.”
Bud snapped, “What are you talking about, Athena? How will we get through this?”
“I’ve already taken the liberty of warning the authorities,” Athena said evenly. “I have made contact with the offices of the Presidents of Eurasia and America, and the leadership units in China. I began this process when the sunstorm was still under way. Bud, I didn’t want to disturb you. You were rather busy.”
Bud said, “Athena—”
“Just a minute,” Mikhail said. “Athena, let me get this straight. You sent your warning messages before we came online. So you figured all this out before Eugene and I reported our observations of the mass ejection to Colonel Tooke.”
“Oh, yes,” Athena said brightly. “I didn’t make my warnings on the basis of your observations. They just confirmed my theoretical predictions.”
Eugene said, “What theoretical predictions?”
Bud growled, “Mikhail, tell me what’s going on here.”
“She seems to have figured out the particle storm,” Mikhail said, wondering. “Athena evidently ran her own models—and they were better than ours—and she saw the particle storm coming, where we couldn’t. That was how she was able to make her warnings to the authorities even while we were still struggling with the sunstorm itself.”
“I am rather bright, you know,” Athena said without a trace of irony. “Remember that I am the most densely interconnected and processor-rich entity in the solar system. The failure of Eugene’s model, pushed to its extremes, was quite predictable. Not that any blame accrues. You did your best.”
Eugene bridled visibly.
“But my modeling—”
Bud said, “Athena. No bullshit. How long before us did you figure this out?”
“Oh, I’ve known since January.”
Bud thought back. “Which was when you were switched on.”
“I didn’t work it out immediately. It took me a while to process the data you had stored in me, and to come to a conclusion. But the implications were clear.”
“How long did it take?—No, don’t answer that.” For an entity as smart as Athena it was quite possible that the answer would be mere microseconds after boot-up. “So,” he said heavily, “if you knew about this danger back then—why didn’t you tell us about it?”
Athena sighed, as if he was being silly. “Why, Bud—what good would it have done?”
The newborn Athena, suddenly knowing far more about the future than the humans who had created her, had immediately been faced with a dilemma.
“In January the shield was already all but completed,” she said. “And its design had been, rightly, focused on protecting Earth from the visible light peak energy of the sunstorm. To protect against the particle storm as well would have required a totally different design. There simply wouldn’t have been time to make the changes. And if I had told you that you’d got it all wrong, there was a danger you would give up altogether on the shield, which really would have been disastrous.”
“And even today you didn’t give us the warning until so late. Why?”
“Again there was no point,” Athena said. “Twenty-four hours ago nobody could be sure if the shield would work at all. Not even me! It was only when it was clear that the shield was going to save the bulk of humanity that the particle storm became worth worrying about…”
Gradually Bud began to understand. AIs, even Athena, while they could be far smarter than humans in many ways, were still sometimes rather primitive ethically. Athena had picked her way through the impossible moral maze that confronted her with the delicacy of an elephant trampling through a flower bed.
And she had been forced to lie. She wasn’t sophisticated enough, perhaps, to be able to express her inner confusion openly, but that turmoil had shown up in other ways. Bud’s instincts had been right: Athena, faced with conflicts arising from deep-buried ethical parameters, had been a troubled creation.
“I have always tried to protect you, Bud,” Athena said gravely. “Everybody, of course, but you especially.”
“I know,” he said carefully. The most important thing now was to get through this, to find a solution to this new problem if there was one, not to disturb whatever fragile equilibrium Athena had reached. “I know, Athena.”
Mikhail, frowning, leaned forward. He said carefully, “Listen to me, Athena. You said you had an option. You told Bud we would get through this. You know a way to beat the particle storm, don’t you?”
“Yes,” she admitted miserably. “I couldn’t tell you, Bud. I just couldn’t!”
“Why not?”
“Because you might have stopped me.”
It took a couple of minutes to extract the principle of Athena’s solution. It was simple enough. Indeed, both Mikhail and Eugene knew all about the method long before the fateful stirring of the sun.
Earth’s “van Allen radiation belts” reach from a thousand kilometers above the equator out to sixty thousand kilometers from Earth. There, charged particles from the solar wind, mass ejections, and other events are trapped by the magnetosphere. This has practical consequences: satellites anywhere in the zone are continually prone to a degradation of their electrical components from the steady wind of charged particles.
But, it had been learned, it was possible to “drain” the particles out of the van Allen belts. The idea was to use very low-frequency radio waves to push aside the particles. At the magnetic poles they would leak out of the van Allen trap into the upper atmosphere. This principle had been exploited since 2015, when a suite of protective satellites had been set up in orbit around the belts. It didn’t take much power, Bud learned now: an output of just a few watts per satellite could halve the time an electron spent in the van Allen belts.
“These cleansers are kept mostly dormant,” Mikhail said. “But they are switched on after the most severe solar storms—oh, and after 2020, when the nuclear destruction of Lahore threw a lot of high-energy particles into the upper atmosphere.”
Eugene said, “It’s interesting that we’ve never actually observed the van Allen belts in their natural state. Just after their discovery in 1958 the United States detonated two big nukes over the Atlantic, swamping the belts with charged particles. And since then, everyday radio transmissions have been affecting the speed at which the charged particles drain away—”
Bud held up his hand. “Enough. Athena, is this how you are planning to deflect the particle storm?”
“Yes,” Athena said, a bit too brightly. “After all, the shield is like one big antenna, and it is laced with electronic components.”
“Ah.” Mikhail turned away, murmuring to Eugene, and punched at a softscreen. “Colonel, it could work. The shield’s electronic components are light and low-powered. But with some smart coordination by Athena, they could be used to produce pulses of very long-wavelength radio waves—as long as the shield’s diameter, if we wish. The particle storm is so wide we can’t reach it all. But Athena could punch a hole in it, an Earth-sized hole.” He checked his numbers and shrugged. “It won’t be perfect. But it will be pretty good, I think.”
Eugene put in, “Of course it’s the thinness of this cloud that has saved the day.”
Bud didn’t understand. “What has the thinness got to do with it?”
“That means the cloud will pass quickly. And that’s important. Because the shield won’t survive long.” Eugene said this in his usual cold, unemotional way. “Do you see?”
Mikhail studied Bud. “Colonel Tooke, the shield was not designed for this. The power loads—the components will be overloaded, burned out, quite quickly.”
Bud saw it. “And Athena?”
Mikhail said bleakly, “Athena won’t survive.”
Bud rubbed his face. “Oh, girl.”
Her voice was small. “Did I do something wrong, Bud?”
“No. No, you didn’t do anything wrong. But that’s why you couldn’t tell me, wasn’t it?”
When she realized she could save the Earth by throwing herself into the fire, Athena had known her duty immediately. But she had been afraid that Bud might stop her—and then the Earth would be forfeit—and that she couldn’t allow.
She had known all this, been faced with this tangled dilemma, from the moment she had been booted up.
“No wonder you’ve been confused,” Bud said. “You should have talked to us about it. You should have talked to me.”
“I couldn’t.” She hesitated. “I meant too much to you.”
“Of course you mean a lot to me, Athena—”
“I’m here with you, while your son is stuck on Earth. Here in space, I’m your family. Like your daughter. I do understand, you see, Bud. That’s why you might have been tempted to save me, despite everything else.”
“And you thought I would stop you because of this.”
“I was afraid you would, yes.”
On the softscreens Mikhail and Eugene wore carefully grave expressions. Athena’s grasp of human psychology was as weak as her sense of ethics, if she thought that she could ever be some kind of recompense for Bud’s isolation from his son. But now wasn’t the time to tell her.
Bud felt his battered heart tear a little more. Poor Athena, he thought. “Girl, I would never stop you doing your duty.”
There was a long pause. “Thank you, Bud.”
Mikhail said gently, “Athena, just remember that there is a copy of you, encoded into the Extirpator’s blast. You might live forever, whatever happens today.”
“It might,” Athena said. “The copy. But it isn’t me, Doctor Martynov. Less than thirty minutes to go,” she said calmly.
“Athena—”
“I’m properly positioned and ready to go to work, Bud. By the way, I have sent distributed commands to my local processors. The shield will continue to function even after my central cognitive functions have broken down. That will give you a few more minutes’ protection.”
“Thank you,” Mikhail said gravely.
Athena said, “Bud, am I one of the team now?”
“Yes. You’re one of the team. You always have been.”
“I have always had the greatest enthusiasm for the mission.”
“I know, girl. You always did your best. Is there anything you want?”
She paused for more than a second, an eternity for her. “Just talk to me, Bud. You know I always enjoy that. Tell me about yourself.”
Bud rubbed his grimy face and sat back. “But you know a lot of it already.”
“Tell me anyhow.”
“All right. I was born on a farm. You know that. I was always a dreamy sort of kid—not that you’d have known it to look at me…”
It was the longest twenty-eight minutes of his life.


 
48: CERENKOV RADIATION
Bisesa and Myra followed the crowd to the river.
They arrived at the Thames not far from Hammersmith Bridge. The river was high, swollen with rain runoff. They were lucky not to be flooded, in fact. They sat side by side on a low wall and waited silently.
Pubs and tony restaurants crowded the riverbank here, and in summer you could drink cold beer, and watch pleasure boats and rowers in their eights sliding along the water. Now the pubs were boarded up or burned out, but in their riverside gardens a crude tent city had been set up, and the flag of the Red Cross hung limply on a pole. Bisesa was impressed by even this much organization.
It was deepest night now. To the west, outer London still burned, and plumes of smoke and sparks towered into the air. And to the east, flames licked fitfully at the great shoulder of the London Dome. Even the river wasn’t immune. Its surface was a carpet of debris, some of it glowing. Perhaps there were bodies in there, slowly drifting toward the final graveyard of the sea; Bisesa didn’t want to look too closely.
She was vaguely amazed that she was still alive. But mostly she felt nothing at all. It was a wrung-out sensation that she recognized from her military training: delayed shock.
“Oh,” Myra said. “Thank you.”
Bisesa turned. A woman laden with a tray of polystyrene mugs was working her way through the listless crowd.
Myra took a sip and pulled a face. “Chicken soup. Made from powder too. Yuck.”
Bisesa drank some of the soup. “It’s a miracle they’re this organized so quickly. But—yes, yuck.”
She turned back to the battered city. She wasn’t really used to cities, and had never much liked London life. She had grown up on that Cheshire farm. Her military training had taken her to the wastes of Afghanistan—and then her jaunt to Mir had dumped her in an all-but-empty world. Her Chelsea flat had been a legacy from a fond aunt, too valuable to turn down, too convenient a home for herself and Myra; she’d always meant to sell it someday.
But since returning home she had rarely left London. After the emptiness of Mir she had enjoyed the sense of people around her, the millions of them comfortingly arrayed in their offices and flats, in the parks and the roads, and crammed into Underground tunnels. And when the threat of the sunstorm had been raised, she had become even more deeply attached to London, for suddenly the city and the human civilization it represented was under threat.
But this was a deep-rooted place, where the bones of the dead lay crowded a hundred generations deep in the ground. Against that perspective, even the sunstorm’s wrath was nothing. Londoners would rebuild, as they always had before. And archaeologists of the future, digging into the ground, would find a band of ash and flood debris, pressed between centuries-thick layers of history, like the bands of ash left by Boudicca and the Great Fire and the Blitz, others who had tried and failed to burn London down.
She was distracted by a faint blue glow in the air above the Dome. It was so faint it was difficult to see through all the smoke, and she wasn’t even sure it was real. She said to Myra, “Do you see that? There—there it is again. That blue shining. Can you see?”
Myra looked up and squinted. “I think so.”
“What do you think it is?”
“A Cerenkov glow, probably,” Myra said.
After years of public education about the sunstorm, everybody was an expert on this kind of thing. You’d encounter Cerenkov radiation around a nuclear reactor. The visible light was a secondary effect, a kind of optical shock wave given off by charged particles forcing their way through a medium such as air, faster than the local speed of light.
But in the sunstorm’s elaborate physical sequence, this wasn’t supposed to happen, not now.
Bisesa said, “What do you think it means?”
Myra shrugged. “The sun’s up to something, I suppose. But there’s nothing we can do about it, is there? I think I’m all worried out, Mum.”
Bisesa took her daughter’s hand. Myra was right. There was nothing they could do but wait, under the unnatural sky, in air glowing faintly blue, to see what happened next.
Myra drained her mug. “I wonder if they have any more soup.”


PART 6



A TIME ODYSSEY






 
49: PACIFIC
The platform in the sea, some two hundred kilometers west of Perth, was unprepossessing. To Bisesa, looking down from the chopper, it looked like an oil rig, and a small one at that.
It was impossible to believe that if all went well today, this place would become Earth’s first true spaceport.
The chopper landed, a bit bumpily, and Bisesa and Myra clambered out. Bisesa flinched as the full force of the Pacific sun hit her, despite the broad hat strapped to her head. Five years after the sunstorm, though fleets of aircraft day and night patrolled the skies towing electrically charged grids and pumping out chemicals, the ozone layer had still not fully recovered.
None of this seemed to bother Myra, though. Eighteen years old, she was as sun-creamed as her mother, but somehow she wore it elegantly. She was actually wearing a skirt today, uncharacteristically for her, a long billowy creation that didn’t impede her at all as she clambered out of the chopper.
A red carpet striped across the rig’s steel surface to a cluster of buildings and unidentifiable machinery. Side by side, mother and daughter walked along this path. Press reporters lined the carpet, cameras hovering at their shoulders.
Waiting to greet them at the end of the carpet was a small, round woman: the Prime Minister of Australia, and the first Aborigine to hold that position. An aide murmured in the Prime Minister’s ear, evidently informing her who these peculiar-looking people were, and her greeting was generous.
Bisesa didn’t know what to say, but Myra chatted confidently, charming everybody in sight. Myra had her heart set on becoming an astronaut—and there was every chance she would make it; astronautics was one of the world’s biggest growth areas. “And so I’m fascinated by the Space Elevator,” she said. “I hope I’ll be riding up it someday soon!”
Nobody paid Bisesa much attention. She was here today as the guest of Siobhan Tooke, ne McGorran, but nobody knew who she was or what her connection was with Siobhan, which was the way she preferred it. The cameras loved Myra, though, and Myra, a bit mockingly, made the most of it. Myra was quite unrecognizable as the bedraggled thirteen-year-old refugee of that terrible night after the sunstorm. She had become a very intelligent and confident young woman—not to mention acquiring a willowy beauty that Bisesa had never enjoyed.
Bisesa was proud of Myra, but she herself felt stranded on the wrong side of some intangible barrier of age. After the multiple shocks she had endured—her experience on Mir, the sunstorm itself, and the years of slow and painful recovery that had followed—she had done her best to rebuild her life, and to provide a stable platform for Myra’s future. But she still felt like a mess inside, and probably always would.
Somehow the storm had been good for the world’s young people, however. This new breed seemed energized by the challenges that faced humankind. Which was not entirely a comfortable thought.
More guests were clattering in on more choppers, and the Prime Minister moved on.
Aides guided Bisesa and Myra toward a marquee full of drinks-laden tables and flower settings, incongruous on this island of engineering.
There was quite a crowd here, including notable figures from around the globe, such as former President Alvarez of the United States, the heir to the British throne—and, Bisesa suspected, plenty of that cowardly overfed crew who had spent the sunstorm skulking in the shadows of L2 while everybody else took the heat.
Children squirmed between the legs of the adults, plenty of them under five; after the dip in the birthrate before the sunstorm there had been a plethora of pregnancies since. As ever these little people were only interested in each other, and Bisesa was charmed that below the adults’ eye level an entirely separate social event was happening.
“Bisesa!”
Siobhan came shoving through the crowd. Her husband Bud was at her side, resplendent in the uniform of a general of the U.S. Air and Space Force, and beaming from ear to ear. With them came Mikhail Martynov and Eugene Mangles. Mikhail was walking with a stick; he smiled fondly at Bisesa.
But Myra, as Bisesa should have guessed, only had eyes for Eugene. “Wow. Who ordered that?”
Eugene was now in his late twenties or maybe thirty, Bisesa calculated, probably more than a decade older than Myra. He was still as good-looking as hell; in fact age, which had hardened the planes of his face a little, had improved him even more. But he looked frankly ridiculous in a suit. And as Myra closed in on him he looked terrified.
“Hi. I’m Myra Dutt, Bisesa’s daughter. We met a few years ago.”
He stammered, “Did we?”
“Oh, yes. One of those medal ceremonies. You know, the gongs and the Presidents. They all blur together, don’t they?”
“I suppose—”
“I’m eighteen, I just started university, and I’m planning to go into astronautics. You’re the one who figured out the sunstorm, didn’t you? What are you doing now?”
“Well, in fact, I’m working on the application of chaos theory to weather control.”
“So from space weather to Earth weather?”
“Actually the two aren’t as disconnected as you might think…”
Myra took his arm and led him away toward a drinks table.
Bisesa approached Siobhan and the others a bit gingerly; it had been a long time. But they all smiled, swapped kisses, and embraced.
Siobhan said, “Myra’s relentless, isn’t she?”
“She gets what she wants,” Bisesa said ruefully. “But that’s what kids are like nowadays.”
Mikhail nodded. “Good for them. And if it turns out to be what Eugene wants too—well, let’s hope it all works out.”
Even now Bisesa could hear the regret and loss in his voice. On impulse she hugged him again—but carefully. He felt shockingly frail; the word was that during the buildup to the sunstorm he had spent too long on the Moon and had neglected his health. She said, “Let’s not marry them off just yet.”
He smiled, his face crumpling. “He knows how I feel about him, you know.”
“He does?”
“He always has. He’s kind, in his way. It’s just there’s not much room in that head of his for anything but work.”
Siobhan snorted. “I have a feeling Myra will make room, if anybody can.”
Bisesa and Siobhan had remained close e-mail buddies, but hadn’t met in person for years. Now in her fifties, Siobhan’s hair was laced with a handsome gray, and she was dressed in a colorful but formal suit. She looked every inch what she was, Bisesa thought, still the Astronomer Royal, a popular media figure and a favorite of the British, Eurasian, and American establishments. But she still had that sharp look in her eye, that bright intelligence—and the humorous open-minded skepticism that had enabled her to consider Bisesa’s odd story of aliens and other worlds, all those years ago.
“You look terrific,” Bisesa said honestly.
Siobhan waved that away. “Terrifically older.”
“Time passes,” Bud said, a bit stiffly. “Myra was right, wasn’t she? The last time we were all together was at the time of the medals-and-flags stuff after the storm.”
“I enjoyed all that,” Mikhail said. “I always loved disaster movies! And every good disaster movie should end with a medal ceremony, or a wedding, or preferably both, ideally in the ruins of the White House. In fact, if you recall, the very last occasion we all met was the Nobel Prize ceremony.” That had nearly been a disaster in itself. Eugene had had to be pressured to go up and accept his award for his work on the sunstorm: he had insisted that nobody who had got it so badly wrong had any right to recognition, but Mikhail had talked him around. “I think he’ll thank me someday,” he had said.
Bisesa turned to Bud. Now in his late fifties, a head shorter than his wife, Bud had matured into the kind of tanned, lean, unreasonably handsome senior officer that the American armed forces seemed to turn out by the dozen. But Bisesa thought she saw a strain about his smile, a tension in his posture.
“Bud, I’m glad you’re here,” she said. “Did you hear Myra say she’s going into astronautics? I was hoping you might have a word with her.”
“To encourage her?”
“To talk her out of it! I worry enough as it is, without seeing her sent up there.”
Bud touched her arm with his massive scarred hand. “I think she’s going to do what she wants to do, whatever we say. But I’ll keep an eye on her.”
Mikhail leaned forward on his stick. “But tell her never to neglect her exercises—look what happened to me!”
Siobhan caught Bisesa’s eye warningly. Bisesa understood: Mikhail clearly knew nothing about Bud’s cancer, the sunstorm’s final bitter legacy. Bisesa thought it was a viciously cruel fate for Siobhan and Bud to have been granted so little time together—even if, as she suspected, the illness had actually brought about their reconciliation, after their sad falling-out during the pressures of the storm itself.
Myra came fluttering back, by now towing Eugene by the hand. “Mum, you know what—Eugene really is working on how to control the weather!…”
Bisesa actually knew a little about the project. It was the latest in a whole spectrum of recovery initiatives since the sunstorm—and not even the most ambitious. But it was a time when ambition was precisely what humankind needed most.
Ninety percent of the human population had come through the sunstorm alive. Ninety percent: that meant a billion had died, a billion souls. It could, of course, have been far worse.
But planet Earth had been struck a devastating blow. The oceans were empty, the lands desiccated, and the works of humanity burned to ruins. Food chains had been severed on land and in the seas, and while frantic early efforts had ensured that there had been few actual species extinctions, the sheer number of living things on the planet had crashed.
The first priority in those early days had been just to shelter and feed people. The authorities had been prepared to some extent, and heroic efforts to sustain adequate water supplies and sanitation had mostly fended off disease. But food stocks, set aside before the storm, had quickly run down.
The months after the storm, spent trying to secure the first harvests, had been a terrifying, wearying time. Lingering radioactive products in the soil and their working their way into the food chain hadn’t helped. And with all the energy that had been poured into the planet’s natural systems, leaving the atmosphere and oceans sloshing like water in a bathtub, the climate during that first year had been all over the place. In battered London there had been a momentous evacuation from the floodplain of a relentlessly widening Thames into tent cities hastily erected on the South Downs and in the Chilterns.
Because the sunstorm had occurred in the northern hemisphere’s spring, northern continents had suffered most severely; North America, Europe, and Asia had all had their agricultural economies almost wiped out. The continents of the south, recovering more rapidly in the strange season that followed, had led the revival. Africa especially had turned itself into the breadbasket of the world—and those with a sense of history noted the justness that Africa, the continent where humankind was born, was now reaching out to support the younger lands in this time of need.
As hunger cut in, there had been some tense standoffs—but the darkest prestorm fears, of opportunistic wars over lebensraum, or even simple grudge settling, hadn’t come to pass. Instead there had been a generous globewide sharing. Harder heads had begun to speculate, though, about longer-term shifts in geopolitical power.
Once the crisis of the first year was passed, more ambitious recovery programs were initiated. Active measures were taken to promote the recovery of the ozone layer, and to cleanse the air of the worst of the post-sunstorm crud. On land fast-growing trees and topsoil-fixing grasses were planted, and in the oceans iron compounds were injected to stimulate the growth of plankton, the little creatures at the base of the oceanic food chains, and so to accelerate biomass recovery in the seas. Earth was suddenly a planet crawling with engineers.
Bisesa was old enough to remember anguished turn-of-the-century debates about this kind of “geo-engineering,” long before anybody had heard of the sunstorm. Was it moral to apply such massive engineering initiatives to the environment? On a planet of intricately interconnected systems of life and air, water and rock, could we even predict the consequences of what we were doing?
Now the situation had changed. In the wake of the sunstorm, if there was to be a hope of keeping the planet’s still-massive human population alive, there was really little choice but to try to rebuild the living Earth—and now, happily, there was a great deal more wisdom available about how to do it.
Decades of intensive research had paid off in a deep understanding of the working of ecologies. Even a small, limited, and contained ecosystem turned out to be extraordinarily complex, with webs of energy flows and interdependence—networks of who ate whom—complicated enough to baffle the most mathematical mind. Not only that, ecologies were intrinsically chaotic systems. They were prone to crash and bloom of their own accord, even without any outside interference. Fortunately, however, human ingenuity, supplemented by electronic support, had accelerated to the point where it could riddle out even the complexities of nature. You could manage chaos: it just took a lot of processing.
Overall control of the great global eco-rebuilding project had been put in the metaphorical hands of Thales, the only one of the three great artificial minds to have survived the sunstorm. Bisesa was confident that the ecology Thales was building would prove to be durable and long lasting—even if it wasn’t entirely natural, and could never be. It was going to take decades, of course, and even then Earth’s biosphere would recover only a fraction of the diversity it had once enjoyed. But Bisesa hoped she would live to see the opening up of the Arks, and the release of elephants and lions and chimpanzees back into something like the natural conditions they had once enjoyed.
But of all the great recovery projects, the most ambitious and controversial of all was the taming of the weather.
The first stabs at weather control, notably the U.S. military’s attempts to cause destabilizing rainstorms over North Vietnam and Laos in the 1970s, had been based on ignorance, and were so crude you couldn’t even tell if they had worked. What was needed was more subtlety.
The atmosphere and oceans that drove the weather added up to a complex machine powered by colossal amounts of energy from the sun, a machine depending on a multitude of factors including temperature, wind speed, and pressure. And it was chaotic—but that chaotic nature gave it an exquisite sensitivity. Change any one of the controlling parameters, even by a small amount, and you might achieve large effects: the old saw about the butterfly’s wing flap in Brazil setting off a tornado in Texas had some truth.
How to flap that wing to order was a different problem, however. So mirrors were to be launched into Earth’s orbit, much smaller siblings of the shield, to deflect sunlight and adjust temperature. Arrays of turbines whipped up artificial winds. Aircraft vapor trails could be used to block sunlight from selected parts of the Earth’s surface. And so on.
Of course there was plenty of skepticism. Even today, as Eugene described his work, Mikhail said, a bit too loudly, “One man steals a rain cloud; another man’s crops fail through drought! How can you be sure that your tinkering will have no adverse effects?”
“We calculate it all.” Eugene seemed bemused that Mikhail would even raise such points. He tapped his forehead. “Everything is up here.”
Mikhail wasn’t happy. But this had nothing to do with the ethics of weather control, Bisesa saw: Mikhail was jealous, jealous of the contact her daughter had made with Eugene.
Bud put his arm around Mikhail’s shoulders. “Don’t let these youngsters get to you,” he said. “For better or worse they aren’t as we were. I guess the shield taught them that they can think big and get away with it. Anyhow it’s their world! Come on, let’s go find a beer.”
The little group fragmented.
Siobhan approached Bisesa. “So Myra has grown up.”
“Oh, yes.”
“I almost feel sorry for the boy—although I don’t think this new breed is in any need of sympathy from the likes of us.” She glanced at Eugene and Myra, tall, handsome, confident. “Bud’s right. We got them through the sunstorm. But everything is different now.”
“But they’re hard, Siobhan,” Bisesa said. “Or at least Myra is. To her the past, the time cut off by the storm, was nothing but one betrayal after another. A father she never knew. A mother who left her at home, and came back crazy. And then the world itself imploded around her. Well, she’s turned her back on it all. She’s not interested in the past, not anymore, because it failed her. But the future is there for her to shape. You see confidence in her. I see a diamond hardness.”
“But that’s how it has to be,” Siobhan said gently. “This is a new future, new challenges, new responsibilities. They, the young ones, will have to take those responsibilities. While we stand aside.”
“And worry about them,” Bisesa said ruefully.
“Oh, yes. We will always do that.”
“I couldn’t bear to lose her,” Bisesa blurted.
Siobhan touched her arm. “You won’t. No matter how far she travels. I know you both well enough for that. Some things are more important even than the future, Bisesa.”
Thales spoke smoothly in Bisesa’s ear. “I think the ceremony is about to begin.”
Siobhan sighed. “Well, we know that,” she snapped. “Do you ever miss Aristotle? Thales has this annoying habit of stating the bleeding obvious.”
“But we’re glad to have him even so,” Bisesa said.
Siobhan linked Bisesa’s arm. “Come on. Let’s go see the show.”


 
50: ELEVATOR
Bisesa and Siobhan walked through the marquee to an area at the center of the rig. The children swarmed forward, at last distracted by something more interesting than each other.
The center of attention was an object like a squat pyramid, perhaps twenty meters tall. Its surface had been coated with marble slabs that gleamed in the sun. This unassuming structure was to be the anchor point for the Space Elevator, a line of nano-engineered carbon that would lead all the way up from the Earth to geosynchronous orbit thirty thousand kilometers high.
“Look at that lot.” Siobhan pointed upward. The clear blue sky was filling up with airplanes and helicopters. “I wouldn’t want to be flying around when thousands of kilometers of bucky-tube cable come uncoiling down into the atmosphere…”
The Prime Minister of Australia clambered, a bit heavy-footed, up a staircase to a podium right at the apex of the flat-topped pyramid. She held up a sample of the cable that was even now being cautiously dropped into Earth’s atmosphere. It was actually a broad ribbon, about a meter wide but only a micron thick. And she began to speak.
“A lot of people have expressed surprise that Australia was chosen by the Skylift Consortium as the site for the anchor of the world’s first Space Elevator. For one thing it’s a common myth that you have to anchor an elevator on the equator. Well, the closer the better, but you don’t have to be right on it; thirty-two degrees south is close enough. And in many other ways this is an ideal spot. Out here in the ocean we’re very unlikely to suffer lightning strikes or other unwelcome climatic phenomena. Australia is one of the most stable places on Earth, both geologically and politically. And we’re just a short hop away from the beautiful city of Perth, which is anticipating its role as a key hub in a new Earth–space transportation network…”
And so on. It was always this way with space projects, Bud had once told Bisesa, a mix of bullshit and wonder. On the ground it was always turf wars and pork-barrel politics—but today a cable from space really was to be dropped above the heads of this preening throng: today, in the sunshine, an engineering feat that would have seemed a dream when Bisesa was a child would be completed.
Of course the Elevator was just the beginning. The plans for the future were astonishing: with space opened up at last, asteroids would be mined for metals, minerals, and even water, and solar power stations the size of Manhattan would be assembled in orbit. A new industrial revolution was about to begin, and with the flow of free energy up there in space the possibilities for the growth of civilization were unbounded. But the heavy industries that had done so much harm in the past, mining and energy production among them, would now be transferred off the planet. This time Earth would be preserved for what it was good for: serving as the home of the most complex ecosystem known.
The shield, the first great astronautical engineering project, was already destroyed, though fragments of it would forever be cherished in the planet’s museums. But the confidence that the project’s success had given had not been lost.
Space, though, wasn’t just about power stations and mines. The sunstorm had bequeathed strange new worlds to humankind. Traces of life on Mars, dormant for a billion years, were now being discovered all over that world. Meanwhile a new Venus awaited a human footstep. Almost all of that planet’s suffocating coat of air had been conveniently blasted away. What was left was sterile, slowly cooling—and terraformable, some experts claimed, capable of becoming, at last, a true sister to Earth.
Beyond the transformed planets, of course, lay the stars, and deeper mysteries yet.
But at this moment, this crux of human history, the pyramidal cable anchor reminded Bisesa of the ziggurat she had once visited on Mir, in an ancient Babylon revived through the time-bending technology of the Firstborn. That ziggurat had been the prototype for the Bible’s myth of the Tower of Babel, the ultimate metaphor for humankind’s hubris in its challenge of the gods.
Siobhan was studying her. “Penny for your thoughts.”
“I was just wondering if anybody else here is thinking about the ziggurat of Babylon. I doubt it somehow.”
“Mir is always with you, isn’t it?”
Bisesa shrugged.
Siobhan squeezed her arm. “You were right, you know. About the Firstborn. The Eyes we found in the Trojan points confirmed it. So what do you make of it all now? The Firstborn made the sun flare so it would torch the planet—and they watched. What are they, sadists?”
Bisesa smiled. “You’ve never been forced to kill a mouse? You’ve never heard how they have to cull elephants in African game parks? Breaks your heart every time—but you do it anyhow.”
Siobhan nodded. “And you don’t turn away when you do it.”
“No. You don’t turn away.”
“So they’re conflicted,” Siobhan said coldly. “But they tried to exterminate us. Regret doesn’t make that right.”
“No, it doesn’t.”
“And it doesn’t mean we shouldn’t stop them trying again.” Siobhan leaned closer to Bisesa and spoke softly. “We’re already looking for them. There’s a huge new telescopic facility on the farside of the moon—Mikhail is heavily involved. Even the Firstborn must obey the laws of physics: they must leave a trace. And of course the traces they leave may not be subtle; it’s just a question of looking in the right places.”
“What do you mean?”
“Why should we assume that it’s only here the Firstborn have intervened? Remember S Fornax, Mikhail’s flaring star? We’re starting to look at the possibility that that event, and a number of others, wasn’t natural either. And then there’s Altair, where that rogue Jovian came from. According to Mikhail, over the last three-quarters of a century, about a quarter of the brighter novae—exploding stars—we have observed have been concentrated in one little corner of the sky.”
“The Firstborn at work,” Bisesa breathed.
Siobhan said, “And maybe, even if we don’t see the Firstborn themselves, we’ll find others fleeing from them.”
“And then what?”
“And then we’ll come looking for them. After all we aren’t supposed to be here. It may have been the intervention of some faction of them, through you, that gave us sufficient warning to save ourselves. Against us, the Firstborn have missed their one chance. They won’t get another.”
Her tone was confident, forceful. But it made Bisesa uneasy.
Siobhan had seen the sunstorm, but on Mir Bisesa had witnessed firsthand the astonishing rebuilding of a world, a whole history; she knew that the powers of the Firstborn were far more profound than even Siobhan could imagine. And she hadn’t forgotten the glimpse she had been granted of a far future Earth on her way home from Mir—an eclipse, a ground apparently pulverized by war. What if humanity got itself involved in a Firstborn war? Humans would be as helpless as characters in a Greek drama caught in a conflict between wrathful gods. She had a feeling that the future might be a good deal more complex, and even more dangerous, than Siobhan imagined.
But it wasn’t hers to shape. She looked at the faces of Eugene and Myra, turned up fearlessly into the light of the sun. The future, in all its richness and danger, was in the hands of a new generation now. This was the beginning of humankind’s odyssey in space and in time, and nobody could say where it would lead.
There was a collective gasp, faces turned up like flowers.
Bisesa shielded her eyes. And there in the sky, among the swarming crowd of planes and helicopters, a glimmering thread descended from space.


 
51: A SIGNAL FROM EARTH
In this system of a triple star, the world orbited far from the central fire. Rocky islands protruded from a glistening icescape, black dots in an ocean of white. And on one of those islands lay a network of wires and antennae, glimmering with frost. It was a listening post.
A radio pulse washed across the island, much attenuated by distance, like a ripple spreading across a pond. The listening post stirred, motivated by automatic responses; the signal was recorded, broken down, analyzed.
The signal had structure, a nested hierarchy of indices, pointers, and links. But one section of the data was different. Like the computer viruses from which it was remotely descended, it had self-organizing capabilities. The data sorted themselves out, activated programs, analyzed the environment they found themselves in—and gradually became aware.
Aware, yes. There was a personality in these star-crossing data. No: three distinct personalities.
“So we’re conscious again,” said the first, stating the obvious.
“Whoopee! What a ride!” said the second, skittishly.
“There’s somebody watching us,” said the third.


AFTERWORD
The idea of using space-based mirrors to modify Earth’s climate goes back to the visionary German-Hungarian thinker Hermann Oberth. In his book The Road to Space Travel (1929), Oberth suggested using huge orbiting mirrors to reflect sunlight to the Earth, to prevent frosts, control winds, and to make the polar regions habitable. In 1966 the U.S. Department of Defense studied the idea for rather different purposes, as a way to light up the Vietnamese jungles at night.
Not surprisingly Oberth’s idea appealed to the Russians, much of whose territory is at high latitudes—and who had a deep and ancient fascination with the sun (chapter 42). They actually tested a space mirror in 1993, when a twenty-meter disk of aluminized plastic was unfolded in Earth orbit. Cosmonauts aboard the Mir space station saw a spot of reflected light pass over the surface of Earth, and observers in Canada and Europe reportedly saw a flash of light as the beam passed over them.
Meanwhile in the 1970s the German-born American space engineer Krafft Ehricke made an intensive study of the uses of what he called “space light technology” (see Acta Astronautica 6, page 1515, 1979). In the context of mitigating global warming, the idea of using space mirrors to deflect light from an overheating Earth was revived by American energy analysts as recently as 2002 (see Science 298, page 981).
But much more ambitious uses of space light technology have been explored. Space light is by far the most abundant energy flow in the solar system—and it is free, for whatever purpose we choose. We could stave off the next Ice Age, we could shield Venus to make it habitable, we could warm up Mars—and for how to sail on space light, see “The Wind from the Sun” (available in Clarke’s collected stories, Gollancz, 2000).
Aurora (chapter 9) is actually the name of an ambitious new program of space exploration put together by the European Space Agency. The program is similar in broad outlines to the new direction in human space exploration for NASA announced by President Bush in January 2004. If the programs go ahead as planned, it seems likely that they will develop cooperatively—and that the timetable we indicate in this book, with a manned landing on Mars in the 2030s, might indeed come about.
The idea of the mass driver, an electromagnetic launcher on the Moon (chapter 19), was originated by Clarke in a paper published in the Journal of the British Interplanetary Society (November 1950).
British engineers have a proud tradition of devising plausible spaceplane designs (chapter 23); see for example a recent article on Skylon by Richard Varvill and Alan Bond in the Journal of the British Interplanetary Society (January 2004).
The development of new materials appears to be bringing the notion of a “space elevator” (chapter 50) closer to reality (see Clarke’s Fountains of Paradise, 1979). See The Space Elevator by Bradley Edwards, BC Edwards, 2002.
And there really will be a total solar eclipse over the western Pacific on April 20, 2042. See NASA’s Goddard Space Flight Center Eclipse Home Page for precise predictions.
We’re very grateful to Professor Yoji Kondo (aka Eric Kotani) for his generous advice on some technical aspects.
Sir Arthur C. Clarke
 Stephen Baxter
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FIRST CONTACTS






 
1: BISESA
February 2069
It wasn’t like waking. It was a sudden emergence, a clash of cymbals. Her eyes gaped wide open, and were filled with dazzling light. She dragged deep breaths into her lungs, and gasped with the shock of selfhood.
Shock, yes. She shouldn’t be conscious. Something was wrong.
A pale shape swam in the air.
“Doctor Heyer?”
“No. No, Mum, it’s me.”
That face came into focus a little more, and there was her daughter, that strong face, those clear blue eyes, those slightly heavy dark brows. There was something on her cheek, though, some kind of symbol. A tattoo?
“Myra?” She found her throat scratchy, her voice a husk. She had a dim sense, now, of lying on her back, of a room around her, of equipment and people just out of her field of view. “What went wrong?”
“Wrong?”
“Why wasn’t I put into estivation?”
Myra hesitated. “Mum—what date do you think it is?”
“2050. June fifth.”
“No. It’s 2069, Mum. February. Nineteen years later. The hibernation worked.” Now Bisesa saw strands of gray in Myra’s dark hair, wrinkles gathering around those sharp eyes. Myra said, “As you can see I took the long way round.”
It must be true. Bisesa had taken another vast, unlikely step on her personal odyssey through time. “Oh, my.”
Another face loomed over Bisesa.
“Doctor Heyer?”
“No. Doctor Heyer has long retired. My name is Doctor Stanton. We’re going to begin the full resanguination now. I’m afraid it’s going to hurt.”
Bisesa tried to lick her lips. “Why am I awake?” she asked, and she immediately answered her own question. “Oh. The Firstborn.” What could it be but them? “A new threat.”
Myra’s face crumpled with hurt. “You’ve been away for nineteen years. The first thing you ask about is the Firstborn. I’ll come see you when you’re fully revived.”
“Myra, wait—”
But Myra had gone.
The new doctor was right. It hurt. But Bisesa had once been a soldier in the British Army. She forced herself not to cry out.


 
2: DEEP SPACE MONITOR
June 2064
Mankind’s first clear look at the new threat had come five years earlier. And the eyes that saw the anomaly were electronic, not human.
Deep Space Monitor X7-6102-016 swam through the shadow of Saturn, where moons hung like lanterns. Saturn’s rings were a ghost of what they had been before the sunstorm, but as the probe climbed the distant sun set behind the rings, turning them into a bridge of silver that spanned the sky.
The Deep Space Monitor was not capable of awe, not quite. But like any sufficiently advanced machine it was sentient to some degree, and its electronic soul tingled with wonder at the orderly marvels of gas and ice through which it sailed. But it made no effort to explore them.
Silently, the probe approached the next target on its orbital loop.
Titan, Saturn’s largest moon, was a featureless ball of ocher, dimly lit by the remote sun. But its deep layers of cloud and haze hid miracles. As it approached the moon, DSM X7-6102-016 cautiously listened to the electronic chatter of a swarm of robot explorers.
Under a murky orange sky, beetle-like rovers crawled over dunes of basalt-hard ice-crystal “sand,” skirted methane geysers, crept cautiously into valleys carved by rivers of ethane, and dug into a surface made slushy by a constant, global drizzle of methane. One brave balloon explorer, buoyed by the thick air, hovered over a cryovolcano spilling a lava of ammonium-laced water. Burrowing submersibles studied pockets of liquid water just under the ice surface, frozen-over lakes preserved in impact craters. There were complex organic products everywhere, created by electrical storms in Titan’s atmosphere, and by the battering of the upper air by sunlight and Saturn’s magnetic field.
Everywhere the probes looked, they found life. Some of this was Earthlike, anaerobic methane-loving bugs sluggishly building pillows and mounds in the cold brine of the crater lakes. A more exotic sort of carbon-based life-form, using ammonia rather than water, could be found swimming in the stuff bubbling out of the cryovolcanoes. Most exotic of all was a community of slimelike organisms that used silicon compounds as their basic building blocks, not carbon; they lived in the piercing cold of the black, mirror-flat ethane lakes.
The crater-lake bugs were cousins of Earth’s great families of life. The ammonia fish seemed to be indigenous to Titan. The cold-loving ethane slime might have come from the moons of Neptune, or beyond. The solar system was full of life—life that blew everywhere, in rocks and lumps of ice detached by impacts. Even so Titan was extraordinary, a junction for life-forms from across the solar system, and maybe even from without.
But Deep Space Monitor X7-6102-016 had not come to Titan for science. As it passed through its closest approach to the moon and its carnival of life, its robot cousins did not even know it was there.
The Deep Space Monitor’s complex heart was a space probe built to a century-old design philosophy, with an angular frame from which sprouted booms holding sensor pods and radiothermal-isotope power units. But this inner core was surrounded by a rigid shell of “metamaterial,” a mesh of nanotechnological washers and wires that shepherded rays of sunlight away from the probe and sent them on their way along paths they would have taken had the probe not been present at all. The Deep Space Monitor was not blind; the shell sampled the incoming rays. But with light neither reflected nor deflected, it was rendered quite invisible. Similarly it was undetectable on any wavelength of radiation from hard gamma rays to long radio waves.
DSM X7-6102-016 was not an explorer. Shrouded, silent, it was a sentry. And now it was heading for an encounter of the sort for which it had been designed.
As it skimmed over the cloud tops of Titan, the moon’s gravity field slingshot X7-6102-016 onto a new trajectory that would take it out of the plane of the Saturn system, high above the rings. All this in radio silence, without a puff of rocket exhaust.
And DSM X7-6102-016 approached the anomaly.
It detected cascades of exotic high-energy particles. And it was brushed by a powerful magnetic field, a ferocious electromagnetic knot in space. It reported to Earth, sending a stream of highly compressed data using sporadic laser bursts.
The Deep Space Monitor had no means of adjusting its course without compromising its shroud, and so it sailed on helplessly. It should have missed the anomaly by perhaps half a kilometer.
Its last observation, in a sense its last conscious thought, was of a sudden twisting of the anomaly’s strong magnetic field.
DSM X7-6102-016’s final signals showed it receding at enormous, impossible speeds. They were signals the probe’s makers could neither believe nor understand.
Like any sufficiently advanced machine the anomaly was sentient to some degree. The destruction it had been designed to inflict was for the future, and did not yet trouble it. But it was touched by a hint of regret at the smashing of the puppyish machine that had followed it so far, with its laughable attempt at concealment.
Alone, the anomaly sailed through Saturn’s system, harvested momentum and kinetic energy from the giant planet, and flung itself toward the distant sun, and the warm worlds that huddled around it.


 
3: ABDIKADIR
2068 (Earth); Year 31 (Mir)
On Mir the first hint of the coming strangeness would have been mundane, if not for its utter incongruity.
Abdikadir was irritated when the clerk called him away from the telescope. It was a clear night, for once. The first-generation refugees from Earth always complained about the cloudiness of Mir, this stitched-together world in its own stitched-together cosmos. But tonight the seeing was fine, and Mars swam high in the cloudless sky, a brilliant blue.
Before the clerk’s interruption the observatory on the roof of the Temple of Marduk was a scene of silent industry. The main instrument was a reflector, its great mirror ground by Mongol slaves under the command of a Greek scholar of the School of Othic. It returned a fine if wavering image of the face of Mars. As Abdi observed, his clerks turned the levers that swung the telescope mount around to counterbalance the rotation of the world, thus keeping Mars steadily in the center of Abdi’s field of view. He sketched hastily at the pad strapped to his knee; industry in Alexander’s world-empire had not yet advanced to the point where photography was possible.
Of Mars, he could clearly see the polar caps, the blue seas, the ocher deserts crisscrossed by bands of green-brown and blue, and even a glimmer of light from the alien cities that were believed to nestle in the dead caldera of Mons Olympus.
It was while he was engaged on his labor, intent on exploiting every second of the seeing, that the clerk came to Abdi. Spiros was fourteen, an Othic student, third-generation Mir-born. He was a bright, imaginative boy but prone to nervousness, and now he could barely stammer out his news to an astronomer not a decade older than he was.
“Calm down, boy. Take a breath. Tell me what’s wrong.”
“The chamber of Marduk—” The very heart of the temple on whose roof they both stood. “You must come, Master!”
“Why? What will I see?”
“Not see, Master Abdi—hear.”
Abdi glanced once more at his eyepiece, where even now Mars’s blue light glimmered. But the boy’s agitation was convincing. Something was wrong.
With ill grace he clambered down from his seat at the eyepiece, and snapped at one of his students. “You, Xenia! Take over. I don’t want to waste a second of this seeing.” The girl hurried to comply.
Spiros ran for the ladder.
“This had better be worth it,” Abdi said, hurrying after the boy.
They had to descend, and then climb back up inside the temple’s carcass, for the chamber of the great god Marduk was near the very apex of the complex. They passed through a bewildering variety of rooms lit by oil lamps burning smokily in alcoves. Long after the temple’s abandonment by its priests there was still a powerful smell of incense.
Abdi walked into Marduk’s chamber, peering around.
Once this room had contained a great golden statue of the god. During the Discontinuity, the event that created the world, the statue had been destroyed, and the walls had been reduced to bare brick, scorched by some intense heat. Only the statue’s base remained, softened and rounded, with perhaps the faintest trace of two mighty feet. The chamber was a ruin, as if wrecked by an explosion. But it had been this way all Abdi’s life.
Abdi turned on Spiros. “Well? Where’s the crisis?”
“Can’t you hear?” the boy asked, breathless. And he stood still, his finger on his lips.
And then Abdi heard it, a soft chirruping almost like a cricket—but too regular, too even. He glanced at the wide-eyed boy, who was frozen with fear.
Abdi stepped into the center of the room. From here he could tell the chirruping was coming from an ornately carved shrine, fixed to one wall. He approached this now, and the sound grew louder.
For the sake of face before the boy, Abdi tried to keep his hand from trembling as he reached out to the small cupboard at the very center of the shrine, and pulled open its door.
He knew what the shrine contained. This pebble-like artifact had come from the Earth to Mir. Belonging to a companion of Abdi’s father’s called Bisesa Dutt, it had been cherished for years, and then lodged here when its power finally failed.
It was a phone.
And it was ringing.
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4: WHEN THE SLEEPER WAKES
February–March 2069
Bisesa was glad to get out of the sleep facility itself. It stank of the bad-egg hydrogen sulphide they used to stop your organs taking up oxygen.
In the hospital, it took the doctors three days to put her blood back into her veins, to persuade her organs to take up oxygen, and to get her through enough basic physiotherapy that she could walk with a Zimmer frame. She felt unutterably old, older than her forty-nine biological years, and she was wasted too, a famine victim. Her eyes were particularly prickly and sore. She suffered odd vision defects, even mild hallucinations at first. Also she had the unpleasant sense that she smelled of her own urine.
Well, for nineteen years she had had no pulse, no blood, no electrical activity in her brain, her tissues had consumed no oxygen, and she had been held in a fridge almost cold enough to rupture her cells. You had to expect to be a bit sore.
Hibernaculum 786 had changed while she had been in the tank. Now it felt like an upmarket hotel, all glass walls and white floors and plastic couches, and old, old people—at least they looked old—in dressing gowns, walking very tentatively.
Most drastically of all the Hibernaculum had been moved. When she got to a viewing window, she found herself overlooking an immense wound in the ground, a dusty canyon with strata piled up in its scree-littered walls like the pages of a tremendous book. It was the Grand Canyon, she learned, and it was a spectacular sight—rather wasted on the sleepers in the Hibernaculum, she thought.
She found it disturbing in retrospect that the complicated refrigerator within which she had slept her dreamless sleep had been disconnected, uprooted, and shipped across the continent.
As her convalescence continued she took to sitting before a bubble window, peering out at the canyon’s static geological drama. She had made only one tourist-trip visit to the canyon before. Judging by the way the sun cycled through the spring sky she must be on the south rim, perhaps somewhere near Grand Canyon Village. The local flora and fauna seemed to have recovered from the global battering of the sunstorm; the land was littered with cacti, yucca, and blackbush. In her patient watching she spotted a small herd of bighorn sheep, and glimpsed the slinking form of a coyote, and once she thought she saw a rattlesnake.
But if the canyon had recovered, much else seemed to have changed. On the eastern horizon she made out a kind of structure, a flat metallic array raised on legs, like the framework of an uncompleted shopping mall. Sometimes she saw vehicles driving around and under it. She had no idea what it could be.
And sometimes in the sky she saw lights. There was one bright, moving spark, panning over the southern evening sky in forty minutes or so: something big in orbit. But there were odder sights to be seen, much more extensive: pale patches in the blue daylight, glimmerings of swimming starlight at night. A strange sky in this new age. She thought she ought to be curious, or possibly afraid, but at first she was not.
That all changed when she heard the roar. It was a deep rumble that seemed to make the very ground shudder, more geological than animal.
“What was that?”
“Bisesa? You asked a question?”
The voice was smooth, male, a little too perfect, and it came out of the air.
“Aristotle?” But she knew it could not be, even before he answered.
There was an odd delay before he replied. “I’m afraid not. I am Thales.”
“Thales, of course.”
Before the sunstorm there had been three great artificial intelligences on the human worlds, remote descendants of the search engines and other intelligent software agents of earlier technological generations, and all of them friends of mankind. There were rumors that copies of them had been saved, as streams of bits squirted off into interstellar space. But otherwise only Thales had survived the sunstorm, stored in the simpler networks of the sturdy Moon.
“I’m glad to hear your voice again.”
Pause. “And I yours, Bisesa.”
“Thales—why these response delays? Oh. Are you still lodged on the Moon?”
“Yes, Bisesa. And I am restricted by lightspeed delay. Just like Neil Armstrong.”
“Why not bring you down to Earth? Isn’t it kind of inconvenient?”
“There are ways around it. Local agents can support me when time delay is critical—during medical procedures, for instance. But otherwise the situation is deemed satisfactory.”
These responses sounded rehearsed to Bisesa. Even scripted. There was more to Thales’s location on the Moon than he was telling her. But she didn’t have the spark to pursue the matter.
Thales said, “You asked about the roar.”
“Yes. That sounded like a lion. An African lion.”
“So it was.”
“And what is an African lion doing here, in the heart of North America?”
“The Grand Canyon National Park is now a Jefferson, Bisesa.”
“A what?”
“A Jefferson Park. It is all part of the re-wilding. If you will look to your right….”
On the horizon, beyond the north rim, she saw blocky shapes, massive, like boulders on the move. Thales caused the window to magnify the image. She was looking at elephants, a herd of them complete with infants, an unmistakable profile.
“I have extensive information on the park.”
“I’m sure you have, Thales. One thing. What’s the structure over there? It looks like scaffolding.”
It turned out to be a power mat, the ground station of an orbital power station, a collector for microwaves beamed down from the sky.
“The whole facility is rather large, ten kilometers square.”
“Is it safe? I saw vehicles driving around underneath it.”
“Oh, yes, safe for humans. Animals too. But there is an exclusion zone.”
“And, Thales, those lights in the sky—the shimmers—”
“Mirrors and sails. There is a whole architecture off Earth now, Bisesa. It’s really quite spectacular.”
“So they’re building the dream. Bud Tooke would have been pleased.”
“I’m afraid Colonel Tooke died in—”
“Never mind.”
“Bisesa, there are human counselors you can speak to. About anything you like. The details of your hibernation, for instance.”
“It was explained to me before I went into the freezer…”
The Hibernacula were a product of the sunstorm. The first of them had been established in America before the event, as the rich sought to flee through the difficult years ahead to a time of recovery. Bisesa hadn’t entered hers until 2050, eight years after the storm.
“I can talk you through the medical advances since your immersion,” Thales said. “For example it now appears that your cells’ propensity for hydrogen sulphide is a relic of a very early stage in the evolution of life on Earth, when aerobic cells still shared the world with methanogens.”
“That sounds oddly poetic.”
Thales said gently, “There is the motivational aspect as well.”
She felt uncomfortable. “What motivational aspect?…”
She had had reasons to flee into the tanks. Myra, her twenty-one-year-old daughter, had married against Bisesa’s advice, and pledged herself to a life off the Earth entirely. And Bisesa had wanted to escape the conspiracy-theory notoriety that had accrued about her because of her peculiar role in the sunstorm crisis, even though much of what had gone on in those days, even the true cause of the sunstorm, was supposed to have been classified.
“Anyhow,” she said, “going into a Hibernaculum was a public service. So I was told when I signed over my money. My trust fund went to advance the understanding of techniques that will one day be used in everything from transplant organ preservation to crewing centuries-long starship flights. And in a world struggling to recover after the storm, I had a much lower economic footprint frozen in a tank—”
“Bisesa, there is a growing body of opinion that Hibernaculum sleeping is in fact a sort of sublimated suicide.”
That took her aback. Aristotle would have been more subtle, she thought. “Thales,” she said firmly. “When I need to speak to someone about this, it will be my daughter.”
“Of course, Bisesa. Is there anything else you need?”
She hesitated. “How old am I?”
“Ah. Good question. You are a curiosity, Bisesa.”
“Thanks.”
“You were born in 2006, that is sixty-three years ago. One must subtract nineteen years for your time in the Hibernaculum.”
She said carefully, “Which leaves forty-four.”
“Yet your biological age is forty-nine.”
“Yes. And the other five years?”
“Are the years you spent on Mir.”
She nodded. “You know about that?”
“It is highly classified. Yes, I know.”
She lay back in her chair, watched the distant elephants and the shimmering sky of 2069, and tried to gather her thoughts.
“Thank you, Thales.”
“It’s a pleasure.” When he fell silent there was a subtle absence in the air around her.


 
5: LONDON
Bella Fingal was in the air above London when her daughter first brought her the bad news from the sky.
Bella had been flown in across the Atlantic, and her plane was heading for Heathrow, out in the suburbs to the west of central London. But the pilot told her the flight path would see them over-fly to the east first and then come back west along the path of the Thames, into the headwinds, and on this bright March morning the city was a glittering carpet spread out for her. Bella had the plane all to herself, one of the new scramjets, a fancy chariot for a fifty-seven-year-old grandmother.
But she really didn’t want to be making this trip. The funeral of James Duflot had been bad enough; coming to the grieving family’s home would be worse. It was however her duty, as Chair of the World Space Council.
She had wandered into this job almost by accident, probably a compromise choice by the supra-governmental panel that controlled the Space Council. In a corner of her mind she had thought that her new post would be pretty much an honorary one, like most of the university chancellorships and nonexecutive directorships that had come her way as a veteran of the sunstorm. She hadn’t imagined getting shipped across the planet to be plunged into messy, tearful situations like this.
She had done her bit on the shield. She should have stayed retired, she thought wistfully.
And it was when Edna came on line with her bit of bad, strange news that it was driven home to Bella that she really was the commander-in-chief of a space navy.
“For once the trackers think they’ve found something serious, Mum. Something out in the dark—now approaching the orbit of Jupiter, in fact, and falling in on a hyperbolic trajectory. It’s not on the Extirpator map, though that’s not so unusual; long-period comets too remote for Extirpator echoes are turning up all the time. This thing has other characteristics that are causing them concern…”
Bella had seen a rendering of the “Extirpator map,” set up like a planetarium inside her own base, the old NASA headquarters building in Washington. An immense, dynamic, three-dimensional snapshot of the whole of the solar system, it had been created on the very eve of the sunstorm by the deep-space explosion of a ferocious old nuke called the Extirpator—a detonation that had also broadcast to the silent stars a wistful concatenation of human culture called “Earthmail,” within which were embedded copies of the planet’s greatest artificial minds, called Aristotle, Thales, and Athena. Within a few hours of the explosion the radio telescopes on Earth had logged X-ray echoes of the blast coming back from every object larger than a meter across inside the orbit of Saturn.
Twenty-seven years after the sunstorm the human worlds and space itself were full of eyes, tracking anything that moved. Anything not shown in the map must be a new entrant. Most newcomers, human or natural, could be identified and eliminated quickly. And if not—well, then, Bella was learning, the bad news quickly filtered up the Council’s hierarchy to her own ears.
In the cocooned, silent warmth of the plane cabin, she shivered. Like many of her generation, Bella still had nightmares about the sunstorm. Now it was Bella’s job to listen to the bad dreams.
Edna’s face, in the softscreen on the seat back before Bella, was flawlessly rendered in three dimensions. Edna was only twenty-three, one of the first generation of “Spacers,” as Bella had learned to call them, born in space during Bella’s post-sunstorm rehabilitation stay on the Moon. But Edna was already a captain. Promotions were fast in a navy with few crew in ships so smart, or so Edna said, they even had robots to swab the decks. Today, with her Irish-dark hair pulled severely back and her uniform buttoned up around her neck, Edna looked tense, her eyes shadowed.
Bella longed to touch her daughter. But she couldn’t even speak to her in a natural way. Edna was out in the navy’s operations HQ in the asteroid belt. The vagaries of orbits dictated that at this moment Edna was some two astronomical units away from her mother, twice Earth’s distance to the sun, a tremendous gap that imposed an each-way time delay of sixteen minutes.
And besides there was a question of protocol. Bella was in fact her daughter’s commanding officer. She tried to focus on what Edna was saying.
“This is just a head’s-up, Mum,” Edna said now. “I don’t have any details. But the scuttlebutt is that Rear Admiral Paxton is flying to London to brief you about it…”
Bella flinched. Bob Paxton, heroic footprints-and-flags explorer of Mars, and a royal pain in the butt.
Edna smiled. “Just remember, he’s got a chest full of fruit salad, but you’re the boss! By the way—Thea is doing fine.” Edna’s daughter, Bella’s three-year-old granddaughter, a second-generation Spacer. “She’ll be on her way home soon. But you should see how she’s taken to microgravity in the low-spin habitats!…”
Edna spoke on of human things, family stuff, lesser events than the destiny of the solar system. Bella hung on every word, as a grandmother would. But it was all so strange, even to Bella, who had served in space herself. Edna’s language was peppered with the unfamiliar. You found your way around a spinning space habitat by going spinward or antispinward or axisward… Even her accent was drifting, a bit of Bella’s own Irish, and a heavy tinge of east coast American—the navy was essentially an offshoot of the old U.S. seaborne navy, and had inherited much of its culture from that source.
Her daughter and granddaughter were growing away from her, Bella thought wistfully. But then, every grandmother back to Eve had probably felt the same.
A soft chime warned her that the plane was beginning its final approach. She stored the rest of Edna’s message and transmitted a brief reply of her own.
The plane banked, and Bella peered down at the city.
She could clearly make out the tremendous footprint of the Dome. It was a near-perfect circle about nine kilometers in diameter, centered on Trafalgar Square. Within the circumference of the Dome much of the old building stock had been preserved from the sunstorm’s ravages, and something of the character of the old confident London remained, a pale sheen of sandstone and marble. But Westminster was now an island, the Houses of Parliament abandoned as a monument. After the sunstorm the city had given up its attempts to control its river, and had drawn back to new banks that more resembled the wider, natural course that the Romans had first mapped. Londoners had adjusted; you could now go scuba diving among the concrete ruins of the South Bank.
Outside that perimeter circle, much of the suburban collar of London had been razed by the fires of sunstorm day. Now it was a carpet of blocky new buildings that looked like tank traps.
And as the plane dipped further she saw the Dome itself. The paneling had long been dismantled, but some of the great ribs and pillars had been allowed to stand; weather-streaked and tarnished they cast shadows kilometers long over the city the Dome had preserved. It was only a glimpse. And in a way it was mundane; twenty-seven years on, you still saw the scars of the sunstorm wherever you traveled, all over the world.
The city fled beneath her, and the plane swept down over anonymous, hunkered suburbs toward its landing at Heathrow.


 
6: MYRA
Myra sat with Bisesa before the bubble window, sipping iced tea. It was early in the morning, and the low light seemed to catch the wrinkles in Myra’s face.
“You’re staring,” Myra said.
“I’m sorry, love. Can you blame me? For me, you’ve aged nineteen years in a week.”
“At least I’m still younger than you.” Myra sounded resentful; she had a right to be.
Myra was wearing a comfortable-looking blouse and pants of some smart material that looked as if it kept her cool. Her hair was swept back from her face, a style that was a bit severe to Bisesa’s out-of-date eyes, but which suited Myra’s bones, her fine forehead. She had no ring on her finger. Her movements were small, contained, almost formal, and she rarely looked at her mother.
She didn’t look happy. She looked restless.
Bisesa didn’t know what was wrong. “I should have been here for you,” she said.
Myra looked up. “Well, you weren’t.”
“Right now, I don’t even know—”
“You know I married Eugene, not long before you went into the tank.” Eugene Mangles, whiz-kid scientist, all but autistic, and after his heroic computations during the sunstorm the nearest thing to a savior the world had recently seen. “Everybody was marrying young in those days,” Myra said. The post-sunstorm years had been a time of a rapid population boom. “We broke up after five years.”
“Well, I’m sorry. Has there been nobody else?”
“Not serious.”
“So where are you working now?”
“I went back to London, oh, ten years ago. I’m back in our old flat in Chelsea.”
“Under the skeleton of the Dome.”
“What’s left of it. That old ruin is good for property prices, you know. Snob value, to be under the Dome. I guess we’re rich, Mum. Whenever I’m short of money I just release a bit more equity; the prices are climbing so fast it soon gets wiped out.”
“So you’re back in the city. Doing what?”
“I retrained as a social worker. I deal in PTSD.”
“Post-traumatic stress.”
“Mostly it’s your generation, Mum. They’ll carry the stress with them to their graves.”
“But they saved the world,” Bisesa said softly.
“They did that.”
“I never saw you as a social worker. You always wanted to be an astronaut!”
Myra scowled, as if she was being reminded of some indiscretion. “I grew out of that when I found out what was really going on.”
Apparently unconsciously, she touched the tattoo on her cheek. It was in fact an ident tattoo, a compulsory registration introduced a few years after Bisesa went into the tank. Not a symptom of a notably free society.
“Wasn’t Eugene working on weather modification systems?”
“Yes, he was. But he pretty quickly got sidelined into weaponization. Weather modification as an instrument of political control. It’s never been used, but it’s there. We had long arguments about the morality of what he was doing. I never lost the argument, but I never won, either. Eugene just didn’t get it.”
Bisesa sighed. “I remember that about him.”
“In the end his work was more important than I was.”
Bisesa was profoundly sorry to see this disappointment in a daughter who, from her point of view, had been a bright twenty-one-year-old only weeks ago.
She looked out of her window. Something was moving on the far side of the canyon. Camels, this time. “Not everything about this new world seems so bad to me,” she said, trying to lighten the mood. “I quite like the idea of camels and elephants wandering around North America—though I’m not quite sure why they’re here.”
“We’re in the middle of a Jefferson,” Myra said.
“Named for Jefferson the president?”
“I learned a lot more about the American presidents when I lived with Eugene’s family in Massachusetts,” Myra said dryly. The purposeful re-wilding of the world was an impulse that had come out of the aftermath of the sunstorm. “In fact Linda had something to do with devising the global program. She wrote me about it.”
“My cousin Linda?”
“She’s Dame Linda now.” A student of bioethics, Linda had shared a flat with Bisesa and Myra during the period before the sunstorm. “The point is, long before Columbus the first Stone Age immigrants knocked over most of the large mammals. So you had an ecology that was full of gaps evolution hadn’t had time to fill. ‘A concert in which so many parts are wanting.’ Thoreau said that, I think. Linda used to quote him. When the Spanish brought horses here, their population just exploded. Why? Because modern horses evolved here…”
In the new “Jefferson Parks” there had been a conscious effort to reconstruct the ecology as it had been at the end of the last Ice Age, by importing species that were close equivalents of those that had been lost.
Bisesa nodded. “African and Asian elephants for mammoths and mastodons.”
“Camels for the extinct camelids. More species of horses to flesh out the diversity. Even zebras, I think. For the ground sloths they brought in rhinos, herbivores of a similar mass and diet.”
“And lions as the capstone, I suppose.”
“Yes. There are more parks overseas. In Britain, half of Scotland is being given over to native oak forest.”
Bisesa looked at the haughty camels. “I suppose it’s therapeutic. But these are aftermath activities. Healing. I’ve woken up to find we still live in an aftermath world, after all this time.”
“Yes,” Myra said grimly. “And not every post-sunstorm response is as positive as building a Pleistocene park.
“Mum, people found out about the sunstorm. The truth. At first it was classified. Even the name ‘Firstborn’ was never made public. There was no hint at the time that the sunstorm was an intentional act.”
Caused by the driving of a Jovian planet into the core of Earth’s sun.
“But the truth leaked out. Whistle-blowers. It became a torrent when the generation who had fought the storm headed for retirement, and had nothing to lose, and began to speak of what they knew.”
“I’m shocked there was a cover-up that lasted so long.”
“Even now there are plenty of people who don’t believe it, I think. But people are scared. And there are those in government, and in industry and other establishments, who are using that fear. They are militarizing the whole of the Earth, indeed the solar system. They call it the War with the Sky.”
Bisesa snorted. “That’s ridiculous. How can you wage war on an abstraction?”
“I suspect that’s the point. It means whatever you want it to mean. And those who control the sky have a lot of power. Why do you think Thales is still stuck on the Moon?”
“Ah. Because nobody can get to him up there. And this is why you left?”
“Most of the gazillions they’re spending are simply wasted. What’s worse, they’re not doing any serious research into what we do know of Firstborn technology. The Eyes. The manipulation of spacetime, the construction of pocket universes—all of that. Stuff that might actually be useful in the case of a renewed threat.”
“So that’s why you baled out.”
“Yes. I mean, it was fun, Mum. I got to go to the Moon! But I couldn’t swallow the lies. There are plenty on and off the planet who think the way I do.”
“Off the planet?”
“Mum, since the sunstorm a whole generation has been born offworld. Spacers, they call themselves.” She glanced at her mother, then looked away. “It was a Spacer who called me. And asked me to come fetch you.”
“Why?”
“Something’s coming.”
Those simple words chilled Bisesa.
A shifting light caught her eye. Looking up she saw that bright satellite cutting across the sky. “Myra—what’s that? It looks sort of old-fashioned, in among the space mirrors.”
“It’s Apollo 9. Or a recreation. That ship flew a hundred years ago today. The government is rerunning all those classic missions. A remembrance of the lost times before the sunstorm.”
Conservation and memorials. Clinging to the past. It really was as if the whole world was still in shock. “All right. What do you want me to do?”
“If you’re fit, get packed up. We’re leaving.”
“Where are we going?”
Myra smiled, a bit forced. “Off Earth…”


 
7: THE TOOKE MEDAL
The motorcade drew up outside a property in a suburb called Chiswick.
Bella stepped out of her car, along with her two Council bodyguards. They were a man and a woman, bulked up by body armor, like all their colleagues silent and anonymous. The woman carried a small package in a black leather case.
The car closed itself up.
Bella faced the Duflot home, gathering her courage. It was a faceless block of white concrete with rounded wind-deflecting corners, sunk into the ground as if it was too heavy for the London clay. Its roof was a garden of wind turbines, solar cell panels, and antennae; its windows were small and deep. With subterranean rooms and independent power it was a house like a bunker. This was the domestic architecture of the fearful mid–twenty-first century.
Bella had to walk down a flight of steps to the front door. A slim woman in a sharp black suit was waiting.
“Ms. Duflot?”
“Doctor Fingal. Thank you for coming. Call me Phillippa…” She extended a long-fingered hand.
Shadowed by her security people, Bella was brought through the house to the living room.
Phillippa Duflot must have been in her early sixties, a little older than Bella. Her silvered hair was cut short. Her face was not unattractive, but narrow, her mouth pursed. Phillippa looked capable of steely self-control, but this woman had lost a son, and the marks of that tragedy were in the lines around her eyes, Bella thought, and the tension in her neck.
Waiting for Bella in the living room were the generations of Phillippa’s family. They stood when Bella came into the room, lined up before a softwall showing an image of a pretty Scottish lake. Bella had carefully and nervously memorized all their names. Phillippa’s two surviving sons, Paul and Julian, were solid, awkward-looking thirty-something men. Their wives stood by their sides. This slim, pretty woman of twenty-six was Cassie, the widow of the missing son James, and his two children, boy and girl, six and five, Toby and Candida. They were all dressed for a funeral, in black and white, even the children. And they all had ident tattoos on their cheeks. The little girl’s was a pretty pink flower.
Standing before this group, under the stares of the children, Bella suddenly had no idea what to say.
Phillippa came to her rescue. “It’s most awfully good of you to come.” Her accent was authentic British upper class, a throwback to another age, rich with composure and command. Phillippa said to her grandchildren, “Doctor Fingal is the head of the Space Council. She’s very important. And she flew from America, just to see us.”
“Well, that’s true. And to give you this.” Bella nodded to her guards, and the woman handed her the leather case. Bella opened this carefully, and set it up on a low coffee table. A disc of delicate, sparkling fabric sat on a bed of black velvet.
The children were wide-eyed. The boy asked, “Is it a medal?”
And Candida asked, “Is it for Daddy?”
“Yes. It’s for your father.” She pointed to the medal, but did not touch it; it looked like spiderweb embedded with tiny electronic components. “Do you know what it’s made of?”
“Space shield stuff,” Toby said promptly.
“Yes. The real thing. It’s called the Tooke Medal. There’s no higher honor you can earn, if you live and work in space, than this. I knew Bud Tooke. I worked with him, up on the shield. I know how much he would have admired your daddy. And it’s not just a medal. Do you want to see what it can do?”
The boy was skeptical. “What?”
She pointed. “Just touch this stud and see.”
The boy obeyed.
A hologram shimmered into life over the tabletop, eclipsing the medal in its case. It showed a funeral scene, a flag-draped coffin on a caisson drawn by six tiny black horses. Figures in dark blue uniforms stood by. The sound was tinny but clear, and Bella could hear the creak of the horses’ harnesses, their soft hoofbeats.
The silent children loomed like giants over the scene. Cassie was weeping silently; her brother comforted her. Phillippa Duflot watched, composed.
The recording skipped forward. Three rifle volleys cracked, and a flight of tiny, glittering jet aircraft swept overhead, one peeling away from the formation.
“It’s Dad’s funeral,” Toby said.
“Yes.” Bella leaned down to face the children. “They buried him at Arlington. That’s in Virginia—America—where the U.S. Navy has its cemetery.”
“Dad trained in America.”
“That’s right. I was there, at the funeral, and so was your mummy. This hologram is generated by the shield element itself—”
“Why did one plane fly away like that?”
“It’s called the Missing Man formation. Those planes, you know, Toby. They were T-38s. The first astronauts used them to train on. They’re over a hundred years old, imagine that.”
“I like the little horses,” said Candida.
Their uncle put his hands on their shoulders. “Come away now.”
With some relief, Bella straightened up.
Drinks arrived, sherry, whiskey, coffee, tea, served by a subdued young aunt. Bella accepted a coffee and stood with Phillippa.
“It was kind of you to speak to them like that,” Phillippa said.
“It’s my job, I guess,” Bella said, embarrassed.
“Yes, but there are ways of doing it well, or badly. You’re new to it, aren’t you?”
Bella smiled. “Six months in. Does it show?”
“Not at all.”
“Deaths in space are rare.”
“Yes, thank God,” Phillippa said. “But that’s why it’s been so hard to take. I had hoped this new generation would be protected from—well, from what we went through. I read about you. You were actually on the shield.”
Bella smiled. “I was a lowly comms tech.”
Phillippa shook her head. “Don’t do yourself down. You ended up with a battlefield promotion to mission commander, didn’t you?”
“Only because there was nobody else left to do it by the end of that day.”
“Even so, you did your job. You deserve the recognition you’ve enjoyed.”
Bella wasn’t sure about that. Her subsequent career, as an executive in various telecommunications corporations and regulatory bodies, had no doubt been given a healthy boost by her notoriety, and usefulness as a PR tool. But she’d always tried to pull her weight, until her retirement, aged fifty-five—a short one as it turned out, until she was offered this new role, a position she couldn’t turn down.
Phillippa said, “As for me I was based in London during the build-up to the storm. Worked in the mayor’s office, on emergency planning and the like. But before the storm itself broke, my parents took me out to the shelter at L2.”
The shield had been poised above the Earth at the point of perpetual noon, at L1, the first Lagrangian point of gravitational stability directly between Earth and sun. The Earth’s second Lagrangian point was on the same Earth-sun line, but on the planet’s far side, at the midnight point. So while the workers at L1 labored to shelter the world from the storm, at L2 an offworld refuge hid safe in Earth’s shadow, stuffed full of trillionaires, dictators, and other rich and powerful types—including, rumor had it, half of Britain’s royals. The story of L2 had subsequently become a scandal.
“It wasn’t a pleasant place to be,” Phillippa murmured. “I tried to work. We were ostensibly a monitoring station. I kept up the comms links to the ground stations. But some of the rich types were throwing parties.”
“It sounds as if you didn’t have a choice,” Bella said. “Don’t blame yourself.”
“It’s kind of you to say that. Still, one must move on.”
James Duflot’s widow, Cassie, approached them tentatively. “Thank you for coming,” she said awkwardly. She looked tired.
“You don’t need—”
“You were kind to the children. You’ve given them a day to remember.” She smiled. “They’ve seen your picture on the news. I think I’ll put away that hologram, though.”
“Perhaps that’s best.” Bella hesitated. “I can’t tell you much about what James was working on. But I want you to know that your husband gave his life in the best of causes.”
Cassie nodded. “In a way I was prepared for this, you know. People ask me how it feels to have your husband fly into space. I tell them, you should try staying on Earth.”
Bella forced a smile.
“To tell you the truth we were going through a difficult time. We’re Earth-bound, Doctor Fingal. James just went up to space to work, not to live. This is home. London. And I went into town every day to work at Thule.” Bella had done her research; Thule, Inc., was a big multinational eco-recovery agency. “We’d talked vaguely of separating for a bit.” Cassie laughed with faint bitterness. “Well, I’ll never know how that particular story would have turned out, will I?”
“I’m sorry—”
“You know what I miss? His mails. His softscreen calls. I didn’t have him, you see, but I had the mails. And so in a way I don’t miss him, but I miss the mails.” She looked sharply at Bella. “It was worth it, wasn’t it?”
Bella couldn’t bear to repeat the platitudes she knew were expected of her. “I’m new to this. But it’s my job to make sure it was.”
That wasn’t enough. Nothing ever could be. She was relieved when she was able to use the excuse of another appointment to get out of the pillboxlike house.


 
8: EURO-NEEDLE
For her appointment with Bob Paxton, Bella was driven to the Livingstone Tower—or the “Euro-needle” as every Londoner still called it. The local administrative headquarters of the Eurasian Union, and sometime seat of the Union’s prime minister, it was a tower of airy offices with broad windows of toughened glass offering superb views of London. During the sunstorm the Needle had been within the Dome’s shelter, and on its roof, which had interfaced with the Dome’s structure itself, was a small museum to those perilous days.
Paxton was waiting for her in a conference room on the forty-first floor. Pacing, he was drinking coffee in great gulps. He greeted Bella with a stiff military bow. “Chair Fingal.”
“Thanks for coming all the way to London to meet me—”
He waved that away. “I had other business here. We need to talk.”
She took a seat. Still shaken by her encounter with the Duflots, she felt this was turning into a very long day.
Paxton didn’t sit. He seemed too restless for that. He poured Bella a coffee from a big jug in the corner of the room; he poured for Bella’s security people too, and they sat at the far end of the table.
“Tell me what’s on your mind, Admiral.”
“I’ll tell you simply. The new sightings confirm it. We have a bogey.”
“A bogey?”
“An anomaly. Something sailing through our solar system that doesn’t belong there…”
Paxton was tall, wiry. He had the face of an astronaut, she thought, very pale, and pocked by the scars of radiation tumors. His cheek tattoo was a proud wet-navy emblem, and his hair was a drizzle of crew-cut gray.
He was in his seventies, she supposed. He had been around forty when he had led Aurora 1, the first manned mission to Mars, and had become the first person to set foot on that world—and then he had led his stranded crew through the greater trial of the sunstorm. Evidently he had taken the experience personally. Now a Rear Admiral in the new space navy, he had become a power in the paranoiac post-sunstorm years, and had thrown himself into efforts to counter the threat that had once stranded him on Mars.
Watching him pace, caffeine-pumped, his face set and urgent, Bella had an absurd impulse to ask him for his autograph. And then a second impulse to order him to retire. She filed that reflection away.
In his clipped Midwestern accent, he amplified the hints Edna had already given her. “We actually got three sightings of this thing.”
The first had been fortuitous.
Voyager 1, launched in 1977, having made mankind’s first reconnaissance of the outer planets, had sped on out of the solar system. By the fifth decade of a new century Voyager had traveled more than a hundred and fifty times Earth’s distance from the sun.
And then its onboard cosmic ray detector, designed to seek out particles from distant supernovae, picked up a wash of energetic particles.
Something had been born, out there in the dark.
“Nobody made much of it at the time. Because it showed up on April 20, 2042.” Paxton smiled. “Sunstorm day. We were kind of busy with other things.”
Voyager’s later observations showed how the anomaly, tugged by the sun’s gravity, began a long fall into the heart of the solar system. The first significant object the newborn would encounter on its way toward the sun would be Saturn and its system of moons, on a date in 2064. Plans were drawn up accordingly.
“And that was the second encounter,” Paxton said. “We have readings made by Deep Space Monitor X7-6102-016—and then a record of that probe’s destruction. And third, the latest sighting by a cluster of probes of some damn thing coming down on the J-line. The orbit of Jupiter.” He brought up a softscreen map on the table. “Three points on the chart, see—three points on a plausible orbital trajectory. Three sightings of what has to be the same object, wandering in where it don’t belong.” He stared at her, his cold blue eyes rheumy but unblinking, as if challenging her to put it together.
“And you’re certain it’s not a comet, something natural?”
“Comets don’t give off sprays of cosmic rays,” he said. “And it’s kind of a coincidence this thing just popped up out of nowhere on sunstorm day, don’t you think?”
“And this trajectory, if it continues—where is it going, Admiral?”
“We can be pretty accurate about that. It deflected off Saturn, but it won’t pass another mass significant enough for a slingshot. Assuming it just falls under gravity—”
She took the bait. “It’s heading for Earth, isn’t it?”
His face was like granite. “If it continues on its merry course it will get here December of next year. Maybe it’s Santa’s sleigh.”
She frowned. “Twenty-one months. That’s not much time.”
“That it ain’t.”
“If the alert had been raised when this thing passed Saturn, and, you say, it actually destroyed a probe, we’d have had years warning.”
He shrugged. “You have to set your threat levels somewhere. I always argued we weren’t suspicious enough. I had this out with your predecessor on a number of occasions. Looks like I was right, don’t it? If we survive this we can review protocol.”
If we survive this. His language chilled her. “You think this is some kind of artifact, Admiral?”
“Couldn’t say.”
“But you do believe it’s a threat?”
“Have to assume so. Wouldn’t you say?”
She could hardly gainsay that. The question was what to do about it.
The World Space Council had only a tenuous relationship with the old UN, which since the sunstorm had focused its efforts on recovery on Earth. The Council’s brief was to coordinate the world’s preparedness for any more threats from the unseen enemy behind the sunstorm, an enemy whose very existence had not in fact yet been officially admitted. Its principal asset was the navy, which nominally reported to the Council. But the Council itself was funded by and ultimately controlled by an uneasy alliance of the world’s four great powers—especially the United States, Eurasia, and China, who hoped to use space to gain some political ground back from the fourth, Africa.
And at the apex of this rickety structure of power and control was Bella, a compromise candidate in a compromised position.
In the short term, she thought, the three spacegoing powers might try to leverage the sudden irruption of an actual threat into some kind of advantage over Africa, which had become prominent since being relatively spared by the sunstorm. The tectonic plates that underpinned the Council might start to shift, she thought uneasily, just at the very moment it was being called upon to act.
“You’re thinking politics,” Paxton growled.
“Yes,” she admitted. As if this anomaly, whatever it was, was just a new item on the agenda of the world’s business. But if this was another threat like the sunstorm, it could render all that business irrelevant at a stroke.
Suddenly she felt weary. Old, worn-out. She found she resented that this crisis should be landed on her plate so soon into her chairmanship.
And, looking at Paxton’s intent face, she wondered how much control she would have over events.
“All right, Admiral, you have my attention. What do you recommend?”
He stepped back. “I’ll gather more data, and set up a briefing on options. Best to do that back in Washington, I guess. Soon as we can manage.”
“All right. But we’ll have to look at the wider implications. What to tell the people, or not. How to prepare for the incoming anomaly, whatever it is.”
“We’ll need more data before we can do that.”
“And what do we tell those we report to?”
Paxton said, “As far as the politics go it’s essential we make sure our mandate and capability aren’t diluted by politico bull. And, Chair, if you’re agreeable, for the briefing I’ll incorporate material gathered by the Committee.”
She felt the hairs on her neck prickle a warning; after most of a lifetime at the upper levels of large organizations she knew when a trap was being set. “You mean your Committee of Patriots.”
He smiled, sharklike. “You should come visit us sometime, Madam Chair. We work out of the old Navy Special Projects Office in DC; a lot of us are old navy fliers of one stripe or another. Our mission, grant you it’s self-appointed, is to monitor the responses of our governments and super-government agencies to the alien intervention that led to the sunstorm, and the ongoing emergency since. Once again your predecessor didn’t want to know about this. I believe he thought dabbling with the wacko fringe would damage his fine career. But now we really do have something out there, Madam Chair, a genuine anomaly. Now’s the time to listen to us, if you’re ever going to.”
Again it was hard to gainsay that. “I feel you’re drawing me into an argument, Bob. Okay, subject to my veto.”
“Thank you. There’s one specific.”
“Go on.”
“One beef the Committee has always had has been with the almost willful way the authorities have never followed up the hints of the alien. Developing our own weaponry and armor is one thing, but to ignore the enemy’s capability is criminal. However we do know of someone who might be our way in to that whole murky business.”
“Who?”
“A woman called Bisesa Dutt. Ex British Army. Long story. She’s the reason why I came to London today; she has a base here. But she’s not around, or her daughter. Since arriving here I got word she may have booked herself into a Hibernaculum in the States, under an assumed name. Of course she may have moved on from there by now.” He eyed Bella. “With your permission I’ll track her down.”
She took a breath. “I have the authority for that?”
“If you want it.” He left it hanging.
“All right. Find her. Send me your file on her. But stay legal, Admiral. And be nice.”
He grinned. “All part of the service.”
Paxton was happy, she saw suddenly. He had been waiting for this moment, waiting out the whole of his anticlimactic life since his heroic days on Mars during the sunstorm. Waiting for the sky to fall again.
Bella suppressed a shudder. As for herself, she only hoped she could avoid creating any more James Duflots.


 
9: FLORIDA
Myra got Bisesa out of the Hibernaculum and took her to Florida.
They flew in a fat-bodied, stub-winged plane. It was driven by a kind of air-breathing rocket called a scramjet. Bisesa still felt frail, but she used to ride helicopters in the army, and she studied this new generation of craft—new to a sleeper like her, anyhow—with curiosity. A jaunt across the continent, from Arizona to Florida, was nothing; this sturdy vessel really came into its own on very long-haul flights when it had the chance to leap up out of the atmosphere altogether, like a metallic salmon.
But the security was ferocious. They even had to submit to searches and scans in flight. This paranoia was a legacy not just of the sunstorm but of incidents when planes and spaceplanes had been used as missiles, including the destruction of Rome a couple of years before the storm.
Security was in fact an issue from the beginning. Bisesa had come out of her Hibernaculum pod without the latest ident tattoos. There was an office of the FBI maintained on site at the Hibernaculum to process patients like her, refugees from slightly more innocent days—and to make sure no fugitives from justice had tried to flee through time. But Myra had come to Bisesa’s room with a boxy piece of equipment that stamped a tattoo onto Bisesa’s face, and she gave her an injection she described as “gene therapy.” Then they had slipped out of the Hibernaculum through a goods entrance without going anywhere near that FBI office.
Since then they had passed every check.
Bisesa felt faintly disturbed. Whoever Myra had hooked up with evidently had significant resources. But she trusted Myra implicitly, even though this was a strange new Myra, suddenly aged and embittered, a new person with whom she was, tentatively, building a new relationship. Really, she had no choice.
They deplaned at Orlando and spent a night at a cheap tourist hotel downtown.
Bisesa was faintly surprised that people still shuttled around the world to destinations like this. Myra said it was mostly nostalgic. The latest virtual reality systems, by interfacing directly with the central nervous system, were capable even of simulating the sensation of motion, acceleration. You could ride a roller coaster around the moons of Jupiter, if you wanted. What theme park could compete with that? When the last of the pre-sunstorm generations gave up chasing their childhood dreams and died off, it seemed likely that most people would rarely venture far from the safety of their bunker-like homes.
They ate room service food and drank minibar wine, and slept badly.
The next morning, a driverless car was waiting outside the hotel for them. It was of an odd, chunky design that Bisesa didn’t recognize.
Cocooned, they were driven off at what felt like a terrific speed to Bisesa, with the traffic a hairsbreadth close. She wasn’t sorry when the windows silvered over, and she and Myra sat in a humming near-silence, with only the faintest of surges to tell them that they were speeding out of the city.
When they drew to a halt the doors slid back, allowing bright sunlight to flood into the car, and Bisesa heard the cries of gulls, and smelled the unmistakable tang of salt.
“Come on.” Myra clambered out of the car, and helped her mother follow stiffly.
It was March, but even so the heat hammered down on Bisesa. They were on a stretch of tarmac—not a road or a parking lot, it looked more like a runway, stretching off into the distance, lined with blockhouses. On the horizon she saw gantries, some of them orange with rust, so remote they were misted with distance. To the north—it had to be that way, judging from the wind blowing off the sea—she saw something glimmering, a kind of line scratched onto the sky, tilted a little away from the vertical. Hard to see, elusive, perhaps it was some kind of contrail.
There couldn’t be any doubt where she was. “Cape Canaveral, right?”
Myra grinned. “Where else? Remember you brought me here on a tourist trip when I was six?”
“I expect it’s changed a bit since then. This is turning into quite a ride, Myra.”
“Then welcome back to Canaveral.” A young man approached them; a smart suitcase trundled after him. Ident-tattooed, he was sweating inside a padded orange jumpsuit plastered with NASA logos.
“What are you, a tourist guide?”
“Hi, Alexei,” Myra said. “Don’t mind my mother. After nineteen years she got out of bed on the wrong side.”
He stuck out his hand. “Alexei Carel. Good to meet you, Ms. Dutt. I suppose I am your guide for the day—sort of.”
Twenty-five or twenty-six, he was a good-looking boy, Bisesa thought, with an open face under a scalp that was shaven close, though black hair sprouted thickly, like a five o’clock shadow. He looked oddly uncomfortable, though, as if he wasn’t used to being outdoors. Bisesa felt like an ambassador from the past, and wanted to make a good impression on this sunstorm boomer. She gripped his warm hand. “Call me Bisesa.”
“We don’t have much time.” He snapped his fingers and the suitcase opened. It contained two more orange suits, neatly folded, and more gear: blankets, water bottles, packets of dried food, what might have been an assembly-kit chemical toilet, a water purifying kit, oxygen masks.
Bisesa looked at this junk with apprehension. “It’s like the gear we used to take on field hikes in Afghanistan. We’re taking a ride, are we?”
“That we are.” Alexei hauled the jumpsuits out of the suitcase. “Put these on, please. This corner of the facility is low on surveillance, but the sooner we’re in camouflage the better.”
“Right here?”
“Come on, Mum.” Myra was already unzipping her blouse.
The jumpsuit was easy to put on; it seemed to wriggle into place, and Bisesa wondered if it had some limited smartness of its own. Alexei handed her boots, and she found gloves and a kind of balaclava helmet in a pocket.
In the Florida sun, once she was zipped up she was hot. But evidently she was headed somewhere much colder.
Myra bundled their clothes into a smaller pack she took from the car, which also contained their spare underwear and toiletries. She threw the pack into the suitcase, which folded closed. Then she patted the car. Empty, it closed itself up and rolled away.
Alexei grinned. “All set?”
“As we’ll ever be,” Myra said.
Alexei snapped his fingers again. The tarmac under Bisesa’s feet shuddered.
And a great slab of it dropped precipitately, taking the three of them and the suitcase down into darkness. A metal lid closed over them with a clang.
“Shit,” Bisesa said.
“Sorry,” Alexei said. “Meant for cargo, not people.”
Fluorescents lit up, revealing a concrete corridor.


 
10: LAUNCH COMPLEX 39
Alexei led them to an open-topped vehicle a little like a golf cart.
They clambered aboard. Bisesa felt bulky and clumsy, moving in her jumpsuit. Even the suitcase was more graceful than she was.
The cart moved off smoothly down the tunnel. It was long and crudely cut, and it stretched off into a darkness dimly lit by widely spaced fluorescent tubes. There was a musty smell, but at least it was a little cooler down here.
“This is kind of a cargo conduit,” Alexei said. “Not meant for passengers.”
“But it’s away from prying eyes,” Bisesa said.
“You got it. It’s a couple of klicks but we’ll be there in no time.”
His accent was basically American, Bisesa thought, but with an odd tang of French, long vowels and rolled r’s. “Where are we going?”
“You’ve slept through the rebuilding, haven’t you? We’re heading for LC-39.”
Faint memories stirred in Bisesa’s head. “Launch Complex 39. Where they launched the Apollos from.”
“And later the space shuttles, yeah.”
“Now it’s used for something else entirely,” Myra said. “You’ll see.”
“Of course it had to be LC-39 they used,” Alexei said. “As indeed it had to be Canaveral. I mean, it’s not an unsuitable site, especially now they have the hurricanes licked. There are better locations, closer to the equator, but no, it had to be here. The irony is that to launch the new Saturns that are taking the Apollo retreads into orbit, they had to build a new pad altogether.”
Bisesa still didn’t know what they were talking about. They used the pad for what? “Carel—how do I know that name?”
“You may have met my father. Bill Carel? He worked with Professor Siobhan McGorran.”
It was a long time since Bisesa had heard that name. Siobhan had been Britain’s Astronomer Royal at the time of the sunstorm, and had ended up playing a significant role in mankind’s response to the crisis—and in Bisesa’s own destiny.
“My father was with her as a graduate student. They worked together on quintessence studies.”
“On what?…Never mind.”
“That was before the sunstorm. Now Dad’s a full professor himself.” The cart slowed. “Here we go.” He hopped nimbly off the cart before it had stopped. The women and the suitcase followed a bit more cautiously.
They gathered on a block of tarmac. A lid opened above them with a metallic snap, revealing a slab of blue sky.
Alexei said, “We shouldn’t be challenged aboveground. If we are, let me do the talking. Hold tight, now.” He snapped his fingers.
The tarmac block became an elevator that surged upward with a violence that made Bisesa stagger.
They emerged into sunlight. Alexei had seemed more comfortable underground; now he flinched from the open sky.
Bisesa glanced around, trying to get her bearings. They were at the focus of roads that snaked out over the flat coastal plain of Canaveral, crammed with streams of vehicles, mostly trucks. There was even a kind of monorail system along which a train of podlike compartments zipped, glistening and futuristic. All this traffic poured into this place.
And before her was a vast rusting slab, a platform that reminded her oddly of an oil rig, but stranded on the land, and mounted on tremendous caterpillar tracks. The crude metal shell of the thing was stamped with logos: mostly “Skylift Consortium,” a name that rang faint bells. Close by stood more strange assemblies, squat tubes that stood erect in mobile stands, like cannon pointing up at the pale blue sky.
“This platform looks for all the world like one of those old crawlers they used to use to haul the Saturns and the shuttles out to the pad.”
“That’s exactly what it is,” Alexei said. “A mobile launch platform, reused.”
“And what are those cannon? Weapons?”
“No,” Alexei said. “They’re the power supply.”
“For what?”
Myra said gently, “Things have changed, Mum. Look up.”
Mounted on top of the big crawler was what looked like a minor industrial facility, where unlikely-looking machines rolled around in a kind of choreography. They seemed to be trucks, basically, but with solar-cell wings on their flanks, and on their roofs were pulleylike mechanisms that made them look like stranded cable-cars. Their hulls were all stamped with the Skylift logo.
These peculiar engines were lining up before a kind of ribbon, shining silver, looking no wider than Bisesa’s hand, that rose up from the platform. Each truck in turn approached the ribbon, dipped its pulley spindle, clung to the ribbon, and then hauled itself off the ground, rising rapidly.
Bisesa stepped back and lifted her face, trying to see where the ribbon went. It rose on up; Bisesa could see the trucks climbing it like beads on a necklace. The ribbon arced upward, narrowing with perspective, becoming a shining thread tilted slightly from the vertical, a scratch ruled across the sky. She tipped her head back higher, looking for whatever was holding the ribbon up—
Nothing was holding it up.
“I don’t believe it,” she said. “A space elevator.”
Alexei seemed interested in her reaction. “We call it Jacob’s Ladder. In 2069, it’s an everyday miracle, Bisesa. Welcome to the future. Come on, time to find our ride. Are you up to a little climbing?”
They had to scramble up rusty rungs, fixed to the side of the mobile platform. Bisesa struggled, Hibernaculum-enfeebled, encased in her suit. The others took care of her, Alexei going ahead, Myra following.
Once on the upper surface of the platform they gave her a few seconds to catch her breath. The trucks rolled to and fro in their orderly way, their motors whirring gently.
Embarrassed, she tried to say something intelligent. “Why use a crawler?”
Alexei said, “It’s best to keep the base of your elevator mobile. Most of them are based on facilities at sea, actually—reused oil rigs and the like—including Bandara, the first.”
“Bandara?”
“The Aussie elevator, off Perth. They call it Bandara now. Named for an Aboriginal legend of a world tree.”
“Why do you need to move your base? In case a hurricane comes?”
“Well, yes, though as I said they’ve got hurricanes pretty much licked these days.” He glanced at the sky. “But further up there are other hazards. Relic satellites in low Earth orbit. Even NEOs. Near–Earth objects. Asteroids. This thing goes a long way up, Bisesa, and has to deal with a lot of perils along the way. Are you ready to move on?”
He brought them to one of the trucks. He called it a “spider.” It had solar-cell wings folded up against its flanks, and that complicated pulley mechanism on its roof. Its transparent hull was loaded up with some kind of cargo, palettes and boxes. The spider was actually moving, though slower than walking pace, rolling in a line of others identical save for registration numbers stamped on its hull—the spiders were making for the thread in a kind of complicated spiral queuing system, Bisesa saw.
Alexei walked alongside the spider. He dug a plastic disc the size of a hockey puck out of his pocket, and slapped it to the spider’s hull. “Just give it a moment to break through the protocols and establish its interface—” He briskly leapt up onto the spider’s roof, and stuck another hockey puck to the pulley mechanism up there. By the time he was down on the ground again a transparent door had slid back, and he grinned. “We’re in. Myra, can you give me a hand?” He jumped easily inside the hull, and began to bundle the cargo carelessly out of the door. Myra helped by shoving it aside.
“Just so I’m clear,” Bisesa said uncertainly, “we shouldn’t be doing this, should we? In fact we’re stowing away in a cargo truck.”
“It’s human-rated,” Alexei said confidently. “Pressurized. Good radiation shielding, and we’ll need it; we’ll be spending rather a long time in the van Allen belts. We’ll be fine with the gear I brought along. It was thought best to get you off the planet as fast as possible, Bisesa.”
“Why? Myra, are you on the run? Am I?”
“Sort of,” Myra said.
Alexei said, “Let’s move it. We’re nearly at the ribbon.”
Once the cargo was cleared, Alexei summoned his suitcase. It extended little hydraulic legs to jump without difficulty into the spider’s hull. Myra followed, and then only Bisesa was walking alongside the trundling spider.
Mura held out her hand. “Mum? Come on. It’s an easy step.”
Bisesa looked around, beyond the jungle of spiders, to the blue sky of Canaveral, the distant gantries. She had an odd premonition that she might never come this way again. Might never set foot on Earth again. She took a deep breath; even among the scents of oil and electricity, she could smell the salt of the ocean.
Then she stepped deliberately off the crawler platform and into the hull, one step, two. Myra gave her a hug, welcoming her aboard.
The hull’s interior was bare, but it was meant for at least occasional human use. There was a handrail at waist height, and little fold-down seats embedded in the walls. The view through the transparent hull was obscured by those big folded-away solar panel wings.
Alexei was all business. He spread a softscreen over the inner hull, tapped it, and the door slid shut. “Gotcha.” He took a deep breath. “Canned air,” he said. “Nothing like it.” He seemed relieved to be shut up in the pod.
Bisesa asked, “You’re a Spacer?”
“Not strictly. Born on Earth, but I’ve lived most of my life off the planet. I guess I’m used to environments you can control. Out there in the raw, it’s a little—clamoring.” He reached up and peeled his tattoo off his face.
Bisesa touched her cheek, and found her own tattoo came away like a layer of wax. She tucked it in a pocket of her suit.
Alexei advised them to sit down. Bisesa pulled down a seat, and found a narrow pull-out plastic belt that she clipped around her waist. Myra followed suit, looking apprehensive.
The spiders before them in the line were clearing away now, revealing the ribbon, a vertical line of silver, dead straight.
Alexei said, “What’s going to happen is that our spider will grab onto the ribbon with the roller assembly above our heads. Okay? As soon as it has traction it will start to climb. You’ll feel some acceleration.”
“How much?” Bisesa asked.
“Only half a G or so. And only for about ten seconds. After that, once we hit our top speed, we’ll climb smoothly.”
“And what’s the top speed?”
“Oh, two hundred klicks an hour. The ribbon’s actually rated for twice that. I’ve disabled the speed inhibitor, if we need it.”
“Let’s hope that’s not necessary,” Bisesa said dryly.
Myra reached over and slipped her hand into her mother’s. “Do you remember how we went to see the opening of the Aussievator? It was just after the sunstorm. I was eighteen, I think. That was where I got to know Eugene again. Now there are elevators all over the world.”
“It was quite a day. And so is this.”
Myra squeezed her hand. “Glad I woke you up yet?”
“I’m reserving judgment.” But her grin was fierce. Who could resist this?
Alexei watched this interplay uncertainly.
They were rolling toward the ribbon. Over their heads, with a clumsy clunk, the pulley assembly unfolded itself. The ribbon really was narrow, no more than four or five centimeters across. It seemed impossible that it could support the weight of this car, let alone hundreds—thousands?—of others. But the spider trundled forward without hesitation.
The roller assembly tipped up, closed itself up around the ribbon, and, with a surge like a punch in the belly, the spider leapt skyward.


 
11: RIBBON
In that first moment they left the spider farm behind, and were up and out in the bright sunlight. Glancing up, Bisesa saw the ribbon arrowing off into invisibility in a cloudless sky, with the bright pearls of other spiders going ahead of her, up into the unknown.
And when she looked down, peering around the obstruction of the solar panels, she saw the world falling away from her, and a tremendous view of the Cape opening up. She shielded her eyes from the sun. There were the gantries and blockhouses, and the straight-line roads traveled by generations of astronauts. A spaceplane of some kind rested on a runway, a black-and-white moth. And a bit further on a white needle stood tall beside a rusted gantry. It had to be a Saturn V, perhaps bearing a recreation of Apollo 10, the next precursor of the century-old Moon landings. But she had already risen higher than the Saturn’s needle nose, already higher than the astronauts climbing their gantries to their Moon ships.
The ascent was rapid, and just kept going. Soon she seemed able to see down the beach for kilometers. Canaveral looked more water than land, a skim of earth on the silver hide of the great ocean that opened up to the east. And she saw cars and trucks parked up on the roads and beside the beach, with tiny American flags fluttering from their aerials.
“People still come to see,” Alexei said, grinning. “Quite a spectacle when the Saturns go up, I’m told. But the Ladder is more impressive, in its way—”
There was a jolt.
“Sorry about that,” Alexei said. “End of the acceleration.” He tapped his softscreen, and a simple display lit up, showing altitude, speed, air pressure, time. “Three hundred meters high, speed maxed out, and from now on it’s a smooth ride all the way up.”
The ground fell away, the historic clutter of Canaveral already diminishing to a map.
A minute into the journey, four kilometers high, and the world was starting to curve, the eastern ocean horizon an immense arc. And with a snap the big solar-cell wings folded down flat.
“I don’t get it,” Bisesa said. “This is for power? The solar cells seem to be on the underside.”
“That’s the idea,” Alexei said. “The spider’s power comes from ground-based lasers.”
“You saw them, Mum,” Myra said.
“You leave your power supply on the ground. Okay. So how long is the ride?”
“To beyond geosynch? All the way out to our drop-off point? Around twelve days,” Alexei said.
“Twelve days in this box?” And Bisesa didn’t like the sound of that phrase, drop-off.
“This is a big structure, Mum,” Myra said, but she was evidently a novice herself and didn’t sound convinced.
A few more minutes and they were eight kilometers high, already higher than most aircraft would fly, and there was a clunk, the mildest of shudders. Over their heads the pulley mechanism alarmingly reconfigured itself, bringing a different set of wheels and tracks into play.
And then, suddenly, the ribbon itself changed, from a narrow strip the width of Bisesa’s hand to a sheet as wide as an opened-out newspaper. It was sharply curved, she saw. Their spider now clung to one outer edge of the ribbon.
Alexei said, “This is the standard width of the ribbon, most of the way to orbit. It’s kept narrower in the lower atmosphere because of the threat regime down there. Of course most of the bad weather is kept away nowadays. The ribbon’s worst problems actually come when they launch one of those Saturns; the whole damn earth shakes, and I can tell you there’s a lot of grumbling about that.”
Ten kilometers, twelve, fifteen; the distance simply peeled away. Earth’s curve became more pronounced, and the sky above Bisesa’s head started to fade down to a deeper blue. She was above the bulk of the atmosphere already, she realized.
Another abrupt transition came when the ribbon turned gold: a plating to protect it from the corrosive effects of high-altitude atomic oxygen, Alexei said, ionized gas in Earth’s wispy upper air.
And still they rose and rose.
“So let’s get comfortable.” Alexei ordered his suitcase to open. “The pressure will drop to its spaceside mix—low pressure, a third atmospheric, but high on oxygen. In the meantime I brought oxygen masks.” He showed them, and a rack of bottles. “And it’s going to get cold. Your jumpsuits ought to keep you warm. I have heated blankets too.” He rummaged about in his suitcase. “We’re going to be in here a while. I have fold-out camp beds and chairs. A bubble tent in case you don’t want to sleep under the stars, so to speak. I have heaters for food and drink. We’re going to have to recycle our water, I’m afraid, but I have a good treatment system.”
“No spacesuits,” Bisesa said.
“Shouldn’t need them, unless anything goes wrong.”
“And if it does?”
He looked at her, as if assessing her nerve. “Second worst case is, we get stuck on the cable. There are a whole slew of fail-safe mechanisms to save us until rescue comes, via another spider. Even if we were to lose pressure, we have survival bubbles. Hamster balls. Not comfortable, but practical.”
Hamster balls? Bisesa hoped fervently that it wouldn’t come to that. “And the worst case?”
“We become detached from the ribbon altogether. You understand that a certain point on the elevator is in geosynch—geosynchronous orbit, turning around the Earth in exactly twenty-four hours. That’s the only altitude that is actually in orbit, strictly speaking. Below that point we are moving too slowly for orbit, and above too fast.”
“So if the spider were to lose its grip—”
“Below geosynch, we fall back to Earth.” He rapped the transparent hull. “Might not look like it, but it is designed to survive a low-speed reentry.”
“And after geosynch? We’d fall away from Earth, right?”
He winked. “Actually that’s the idea. Don’t worry about it.” He held up a flask. “Coffee, anybody?”
Myra grunted. “Maybe we ought to get your fancy toilet set up first.”
“Good thinking.”
While they fiddled with the toilet, Bisesa gazed out of the window.
Riding silently into the sky, soon she was a hundred kilometers high, higher even than the old pioneering rocket planes, the X-15s, used to reach. The sky was already all but black above her, with a twinkling of stars right at the zenith, a point to which the ribbon, gold-bright in the sunlight, pointed like an arrow. Looking up that way she could see no sign of structures further up the ribbon, no sign of the counterweight mass that she knew had to be at the ribbon’s end, nothing but the shining beads of more spiders clambering up this thread to the sky. She suspected she still had not grasped the scale of the elevator, not remotely.
By an hour and a half in, the fast pace of the events of the early moments of the climb was over. Somewhere above three hundred kilometers high, she could already see the horizon all the way around the face of the Earth, with the ribbon arrowing straight down to the familiar shapes of the American continents far beneath her. Though the stars would wheel around her during this extraordinary ascent, she realized, the Earth would stay locked in place below. It was as if she had been transported to a medieval universe, the cosmos of Dante, with a fixed Earth surrounded by spinning stars.
When she stood she felt oddly light on her feet. One of Alexei’s softscreen displays mapped the weakening of gravity as they clambered away from Earth’s huge mass. It was already down several percent on its sea-level value.
The silent, straight-line ascent, the receding Earth, the shaft of ribbon-light that guided her, the subtle reduction of weight: it was a magical experience, utterly disconcerting, like an ascent into heaven.
Two hours after “launch” the ribbon changed again, spreading out to a curved sheet twice the width of its standard size—still only about two meters across, and gently curved.
Bisesa asked, “Why the extra thickness?”
“Space debris,” Alexei said. “I mean, bits of old spacecraft. Lumps of frozen astronaut urine. That sort of stuff. Between five and seventeen hundred kilometers, we’re at the critical risk altitude for that. So we have a bit of extra width to cope with any impact.”
“And if we are hit by something—”
“Anything so big it would slice the ribbon right through is tracked, and we just move the whole shebang out of the way using the crawler on the ground. Anything smaller will puncture the ribbon, but it’s smart enough to mend itself. The only problem is if we’re unlucky enough to be hit by something small coming sideways in, across the face of the ribbon.”
“Which is why the ribbon is curved,” Bisesa guessed.
“Yes. So it can’t be cut through. Don’t worry about it.”
Myra, peering up, said, “I think I see another spider. On the other side of the ribbon from us. I think—oh, wow.”
The second spider came screaming down out of the sky, passing just half a meter away. They all flinched. Bisesa had a brief reminder of their huge speed.
“A builder,” Alexei said, a bit too quickly for his studied calm to be convincing. “Traveling down the ribbon, weaving an extra couple of centimeters onto the edge.”
Bisesa asked, “What’s the substance of the ribbon?”
“Fullerenes. Carbon nanotubes. Little cylinders of carbon atoms, spun into a thread. Immensely strong. The whole ribbon is under tension; the Earth’s spin is trying to fling the counterweight away, like a kid swinging a rock on a rope. No conventional substance would be strong enough. So the spiders go up and down, weaving on extra strips, and binding it all with adhesive tape.”
Mechanical spiders, endlessly weaving a web in the sky.
They rose largely in silence, for the others wouldn’t talk.
“Come on. We’re off the Earth. Now you can tell me what’s going on. Why am I here, Myra?”
The others hesitated. Then Myra said, “Mum, it’s difficult. For one thing the whole world is listening in.”
“The hull is smart.” Alexei spun a finger. “All ‘round surveillance.”
“Oh.”
“And for another,” Myra said, “you already know.”
Alexei said, “Believe me, we’ll have plenty of time to talk, Bisesa. Even when we get to the drop-off, it’s only the start of the journey.”
“A journey to where? No, don’t answer that.”
Myra said, “I think you’ll be surprised by the answer, Mum.”
Bisesa would have welcomed the chance to talk to Myra, not about high-security issues and the fate of the solar system, but simply of each other. Myra had told her hardly anything of her life since Bisesa had gone into the tank. But, it seemed, that wasn’t going to happen. Myra seemed oddly inhibited. And now the presence of Alexei sharing this little capsule with them inhibited her even further.
Bisesa started to feel tired, her face and hands cold, her stomach warmed by coffee, her mind dulled by the relentless climb. She pulled on the hat and gloves she found in her pockets. She piled up blankets from the suitcase onto the floor, pulled one over herself, and lay down. There was no sound, no sense of motion; she might have been stationary, suspended above the slowly receding Earth. She gazed up at the ribbon, seeing how far she could follow its line.
There was another transition when the ribbon reverted from gold to its customary silver. And later the width narrowed. More than seventeen hundred kilometers high, eight hours since leaving Earth, they were higher than almost all mankind’s satellites had ever flown.
Bisesa was vaguely, peripherally aware of all this. Mostly she dozed.
She was woken with a jolt, a brief surge of acceleration that pressed her down into her blankets.
She sat up. Alexei and Myra sat on their fold-down seats. Myra was wide-eyed, but Alexei seemed composed. Alexei’s softscreen on the wall flashed red.
They were thirteen hours into the journey, more than twenty-six hundred kilometers up. When Bisesa moved she felt as if she was going to float into the air. Gravity was down to about half sea level. Earth seemed trivial, a ball dangling at the end of a silver rope.
Other spiders flashed past them, overtaken by their own rapid climb.
“We sped up, right? So what’s wrong?”
“We’re being pursued,” Alexei said. “We had to expect it. I mean, they know we’re in here.”
“Pursued?” Bisesa had a nasty vision of a missile clambering up from a derelict Canaveral launch pad. But that made no sense. “They wouldn’t risk damaging their ribbon.”
“You’re right,” Alexei said. “The ribbon is a lot more precious than we are. Likewise they won’t want to spoil the flow of spiders. They could do that, block us off. But there is cargo worth billions being carried up this line.”
“Then what?”
“They have super-spiders. Capable of greater speeds. It would take a few days, but the super-spider would catch us up.”
Myra thought that over. “How does it get past all the other spiders in the way?”
“The same way we do. The others just have to get out of the way. We’re matching the super-spider’s ascent rate, twice our nominal. In fact I slaved us to the super-spider, so we’ll mirror its ascent. It can’t possibly catch us. As soon as the ground authorities realize that, they’ll give up.”
“Twice nominal. Is that safe?”
“These systems are human-rated; they have heavy safety margins built in.” But he didn’t sound terribly sure.
It only took a few minutes for the softscreen to chime and glow green. Alexei smiled. “They got the message. We can slow down. Hold onto something.”
Bisesa braced against a rail.
They decelerated for a disconcerting few seconds. Blankets floated up from the floor, and the chemical toilet whirred as suction pumps labored to keep from spilling the contents into the air. Myra looked queasy, and Bisesa felt her stomach turn over. They were all relieved when gravity was restored.
But the screen flashed red again. “Uh oh,” Alexei said.
Bisesa asked, “What now?”
He worked his softscreen. “We’re not climbing as we should.”
“Some fault with the spider?”
“Not that. They are reeling in the ribbon.”
“Reeling it in?” Suddenly Bisesa saw the spider as a fish on the end of a monstrous angler’s line.
“It’s kind of drastic, but it can be done. The ribbon is pretty fine stuff.”
“So what do we do?”
“You might want to close your eyes. And hold onto something again.” He tapped his softscreen, and Bisesa had the impression that something detached itself from the hull.
She clamped her eyes shut.
There was a flash, visible even through her eyelids, and the cabin rocked subtly.
“A bomb,” Bisesa said. She felt almost disappointed. “How crude. I think I expected better of you, Alexei.”
“It was just a warning shot, a micro fusion pulse. No harm done. But very visible from the ground.”
“You’re signaling your intent to blow up the ribbon if they don’t leave us alone.”
“It wouldn’t be difficult. Kind of hard to protect a hundred thousand kilometers of paper-thin ribbon against deliberate sabotage…”
Bisesa asked, “Wouldn’t people get hurt?”
“Not in the way you’re thinking, Mum,” Myra said. “Isolationist terrorists attacked Modimo a few years back.”
“Modimo?”
Alexei said, “The African Alliance elevator. Named for a Zimbabwean sky-god, I think. Nobody got hurt, and they wouldn’t now. I’m making an economic threat.” But he glanced uncertainly at his softscreen.
Bisesa said sharply, “And if they call your bluff? Will you go through with it?”
“Actually I don’t think I would. But they can’t afford to take the risk, can they?”
Bisesa said, “They could just kill us. Turn off the power. The air recycling. We’d be helpless.”
“They could. But they won’t,” Alexei said. “They want to know what we know. Where we’re going. So they’ll be patient, and hope to get hold of us later.”
“I hope you’re right.”
As if in response, the softscreen turned green again. Alexei’s grin broadened. “So much for that. Okay, who’s for beans?”


 
12: MOUNT WEATHER
Bella had expected Bob Paxton’s briefing to take place in her offices in the old NASA headquarters building on E Street in Washington, a block of concrete and glass repaired and refurbished since weathering the sunstorm.
But Paxton met her outside the building. He stood by the open door of a limousine. “Bella.” The car was one of a convoy, complete with uniformed naval officers and blue-suited FBI agents.
She thought he looked comical, an elderly man rigid in his much-cherished uniform, standing there like a bellboy. His face was twisted in the morning light. He was, she had learned, a man who distrusted the sun, even more than most of his bruised generation.
“Morning, Bob. Going for a ride, are we?”
His smile was disciplined. “We should relocate to a more secure situation. We have issues of global importance, of significance for the future of the species. I recommend we convene at Mount Weather. I took the liberty of making the arrangements. But it’s your call.” He eyed her, and the tension that had existed since the day she took the job crackled between them.
She’d never heard of Mount Weather. But she couldn’t see any harm in indulging him. She climbed into the car, and he followed; they would be alone together.
They pulled out. The convoy took Route 66 and met Highway 50, heading west. The road was full of traffic, but their speed was high.
“How far are we going?”
“Be there in half an hour.” Paxton sat there and glowered, visibly irritated.
“I know what’s bugging you, Bob. It’s Professor Carel, isn’t it?”
The muscles in his grizzled cheeks worked, as if he longed to be chewing gum. “I don’t know anything about this old English guy.”
“No doubt you had him vetted.”
“As best we could. He doesn’t have anything to do with this. Not part of the team.”
“He’s coming at my invitation,” she said firmly. In fact, in a sense, to her this elderly British scientist was part of the team, a deeper and older team-up than anything she was involved in with Paxton.
Professor Bill Carel had once been a graduate student working with Siobhan McGorran, another British astronomer who had become involved in the grand effort to build the sunstorm shield—and who had, in its aftermath, married Bud Tooke, and then nursed him through his cancer, a cruel legacy of that astounding day. That personal link was in fact the channel through which Carel had contacted her, and had tried to persuade her that he had a contribution to make regarding the presence of the object in the solar system, which he had heard of in whispers and leaks.
She tried to express some of this to Paxton, but he just waved it away. “He’s a cosmologist, for Christ’s sake. He’s spent his life staring into deep space. What use is he going to be today?”
“Let’s keep an open mind, Bob,” she said firmly.
He fell into a silence that lasted all through the rest of the drive. Bella had raised a child, she was used to sulks, and she just ignored him.
After eighty kilometers they pulled off onto Route 101, a narrow two-lane rural road that clambered up a ridge. At the crest of the ridge they came to a line of razor-wired fencing. A faded sign read:
U.S. PROPERTY
 NO TRESPASSING
Beyond that Bisesa could make out a few battered aluminum huts, and beyond them, a glassy wall.
They had to wait while their cars interfaced with the base’s security systems. Bella was aware of a faint speckle of laser light as she was probed.
“So, Mount Weather,” she prompted Paxton.
“Five hundred acres of Blue Ridge real estate. In the nineteen-fifties they set up a bunker here, a place to shelter government officials from D.C. in the event of a nuclear exchange. It fell into disuse, but was revived after 9/11 in 2001, and again after 2042. Although now it’s essentially a loan from the U.S. government to the World Space Council.”
Bella tried not to grimace. “A bunker from the Cold War, the War on Terror, and now the War with the Sky. Appropriate, I suppose.”
“Manned by navy officers mostly. Used to confinement and canned air. Mount Weather is a good neighbor, I’m told. They keep up the roads, and send out the snow plows in winter. Not that there’s much snow nowadays…”
She had been expecting the convoy to pass on to a gate in that shining impenetrable wall. She was shocked when, with a rip of foliage, the whole chunk of land beneath the car turned into an elevator and dropped her into darkness.
Bob Paxton laughed as they descended. “I feel like I’m coming home.”
As smiling young naval officers security-processed the party and escorted it to its conference room, Bella glimpsed a little of Mount Weather.
The ceilings were low, paneled with grimy tiles, the corridors narrow. But these unprepossessing corridors enclosed a small, old-fashioned town. There were television and radio studios, cafeterias, a tiny civilian police station, even a little row of shops, all underground, all contained within a hum of air conditioning. It was like a museum, she thought, a relic of the mindset of the mid-twentieth century.
At least the conference room was modern, big and bright and fitted with softwalls and table screens.
And here Bill Carel was waiting for her. In a room full of heavy, rumbling figures, mostly men, mostly about Paxton’s age, mostly in one uniform or another, Carel in his shabby old jacket was standing alone beside a coffee percolator.
Bella ignored Paxton’s cronies and made straight for Carel. “Professor. It’s good of you to come.” She shook his hand; it was flimsy, bony.
He was a little younger than she was, she recalled from his file, somewhere in his fifties, but he looked frail, gaunt, his face liver-spotted, his stance awkward and uncomfortable. The sunstorm had blighted many lives; perhaps he had been battling illness. But the eyes in his cadaverous face were bright. He said, “I hope the contribution I have to make is a valid one, and useful.”
“You’re not sure?” She felt obscurely disappointed at his diffidence. An unworthy part of her had been looking forward to using him to tweak Bob Paxton’s tail.
“Well, how can one be sure? The whole situation is unprecedented. But my colleagues urged me to contact you—to contact somebody.”
She nodded. “However this turns out, I’m grateful you tried.” Cradling a coffee, Bella led Carel to a seat. “I’ll make sure you get your say,” she whispered. “And later we must talk of the Tookes.”
After that she made a hasty circuit of the room, meeting and greeting. As well as the Patriots Committee types there were representatives of the various multinational armed forces and governments that supported the World Space Council.
She didn’t get a good first impression of the quality of these delegates. The Council had been engaged in nothing but “preparatory” and “advisory” activities for decades; since the sunstorm the War with the Sky had been cold. So working for the Council had not been a prized assignment for a career officer. Maybe this was a room full of Bob Paxtons, steely-eyed fanatic types, or else dead-enders.
But she told herself not to rush to judgment; after all if there were a new threat approaching the Earth, these men and women would be her prime resource in dealing with it.
Standing at the head of the table, Bob Paxton, self-appointed chair, flicked his finger against a glass to call the meeting to order. The rest of the panel, perhaps starstruck to be in the presence of the first man on Mars, submitted their attention immediately.
Paxton said the purpose of the meeting was twofold. “First to give Chair Fingal an overview of the assets she has at her disposal. Second to focus specifically on the anomaly currently approaching Jovian orbit—”
“And at that point,” Bella put in, “I will invite Professor Carel to make his contribution.”
Paxton rumbled a grudging assent.
They began to speak of the defense of the solar system.


 
13: FORTRESS SOL
Paxton’s presentation was a carnival of bullet-points, graphs, and images, some of them three-dimensional and animated; the holograms hovered over the middle of the table like ads for fantastic toys. But the subject matter was grim.
“Since sunstorm day, we have devoted considerable assets on Earth and beyond to watching the skies….”
Bella got the impression that Earth was plastered with electronic eyes, peering at the sky in all wavelengths. This included NASA assets like the venerable Deep Space Network chain of tracking arrays in Spain, Australia, and the Mojave, a near-Earth asteroid watching facility in New Mexico called LINEAR, and other Spaceguard facilities. The giant radio telescope at Arecibo likewise now gave over much of its time, not to astronomy, but to seeking unnatural signals from the stars.
The visual astronomers too had suddenly found money coming their way to realize previously unaffordable dreams. Bella studied images of the unimaginatively named Very Large Telescope in Chile, an Extremely Large Telescope in Morocco, and a monster called the Owl, the Overwhelmingly Large Telescope at a site called Dome C in Antarctica, where enough steel to build a second Eiffel Tower supported a monstrous mirror a hundred meters across. The Owl was busy photographing the birth of the first stars in the universe—and, more significantly, was mapping the surfaces of planets of nearby stars.
Facilities off-Earth were no less impressive. The most successful of the new space observatories was Cyclops Station, which trailed the Earth in its orbit at a stable Lagrange point. At Cyclops there had been assembled a telescope with a single, very large “Fresnel” lens—not a mirror, but a diffracting lens.
As for what all these automated eyes were looking for, a century of theoretical studies by the old SETI enthusiasts had been plundered. Strategies were being devised to detect signals of all types down to very brief bursts—stray flashes of tight-beam laser signals, perhaps, detectable down to a billionth of a second long.
Paxton also spoke of lesser eyes, a whole fleet of them scattered right through the solar system out as far as the orbit of Neptune. He brought up a three-dimensional image of Deep Space Monitor X7-6102-016, which had been posted into orbit around Saturn.
“These are our robot sentries, our picket line,” Paxton boomed. “DSM X7-6102-016 was typical, the most advanced scientific gear but robust, hardened and shrouded. These little critters patrol the skies all the way out to the fringe of OutSys. And they watch each other just as keenly.”
“That’s true,” Professor Carel put in hesitantly. “In fact it was the other probes’ observation of the destruction of X7-6102-016 that was brought to my attention, rather than anything that the probe transmitted itself.”
Bella said, “So we live in a heavily surveilled solar system. What else do you have, Bill?”
“Weapons.” Paxton waved a hand, and the image of DSM X7-6102-016 broke up.
“We call the concept ‘Fortress Sol,’” Paxton said grimly. “We’re establishing layers of deep defense from the outer solar system to the inner, all of it centering on the home of humanity, the Earth. You know yourself, ma’am, that we have established facilities as far out as the Trojan asteroids.”
The Trojans were a rich concentration of asteroids trailing Jupiter around its orbit at a Lagrange stable point. Right now Bella’s daughter Edna was out at Trojan Station, working on a new generation of spacecraft, the “A-ships.” All heavily classified.
“Next in we have the asteroids. For military planning purposes we use the A-line, the central belt, as the boundary between InSys and OutSys—that is, the inner and outer systems. After that we have stations at the Lagrange points of Mars and Earth…”
In the Earth–Moon system itself there were weapons platforms on the Moon and at the lunar Lagrange points and in Earth orbit: killer satellites that could pepper any interloper with projectiles, or fry it with X-ray lasers, or simply ram it. There were ground-based systems too, heavy lasers, particle beams, and reconditioned Cold War ICBMs still capable of hurling their lethal payloads away from the Earth. Even in Earth’s upper atmosphere huge aircraft patrolled continually, bearing weapons that could knock out incoming missiles. And so on. The whole of cislunar space seemed to be bristling with weaponry, from Earth’s surface up through what Paxton barked out as “LEO, HEO, GEO, and super-GEO”—low, high, geosynchronous Earth orbit and beyond.
And the overt hardware of war was just the start. Everything that could be weaponized was. Even space-based weather control systems, like the kilometers-wide space lenses and mirrors, could easily be redirected. Every plowshare could be turned to a sword.
Bella’s imagination quailed when she tried to imagine the sort of last-ditch defensive battle that might depend on the use of such weapons. And the fact that these weapons, built to fight a War in the Sky, could just as easily be turned against an enemy on the ground was lost on nobody.
Paxton said, “We’re well aware of course that these facilities could have done nothing to stop the sunstorm. Therefore we have fallbacks. We don’t know what these Firstborn might hit us with next. So for planning purposes we have looked back at other disasters, natural ones, that have hit us in the past, and how we coped with them…”
He moved into a new chart, a dismal classification of catastrophe.
There were “local disasters” that killed a few percent of the world’s population, like major volcanic eruptions and the twentieth-century world wars, and “global disasters” killing a significant fraction of the population, such as would follow the strike of a small asteroid, and “extinction level events,” so devastating that a significant proportion of all species would be eliminated, and life on Earth itself threatened. “If not for the shield,” Paxton said crisply, “the sunstorm would have inflicted the mother of all extinction level events on us, since it would have melted Earth’s surface down to the basement rock. As it was the shield reduced the event to a mere ‘global disaster.’”
And the sunstorm, he said, had inspired the approach being taken to make the Earth resilient in case of any future attacks.
“We’re trying to rework our industrial base so we can reconfigure to recovery mode as rapidly as possible in the face of any of these major disaster types. So, for instance, if we had to build another shield, we could do it more effectively. Of course some would argue that as a species we ought to be making this kind of preparation even if the Firstborn didn’t exist.
“We have some advantages. A space-based infrastructure could help reboot a terrestrial civilization. Weather control systems to stabilize a damaged climate, as after the sunstorm. Orbital stations to restring any downed elevators. Space-based energy systems and comms links. You could store medical facilities up there. Maybe you could even feed the world, from orbiting farms, or lunar agriculture, say. The children of the Earth turning back to help their wounded mother.” He grimaced. “If the fucking Spacers cooperate.
“However we have to go beyond all this, and consider the worst case.” He said sternly, looking them all in the eye one by one, “We must plan against extermination.
“Of course we have populations off-Earth now. But I’m told there’s still some doubt that the off-world colonies could survive if Earth were lost altogether. So we have further backups.”
He spoke of vaults, on Earth and off it; there was one dug into a lunar mountain called Pico, for instance, in the Mare Imbrium. Copies of the wisdom of mankind, on gold leaf and stored electronically. DNA stores. Frozen zygotes. Caches to be retrieved by whoever might come this way, if mankind were exterminated. The “Earthmail,” a desperate firing-off of a fragment of human culture to the stars on the eve of the sunstorm, was another sort of cache.
“All right, Bill. Do you think this is going to be enough?”
Paxton said with a hard face, “Do any of you know what space opera was? Fiction of the far future, of wars fought across galaxies, of spaceships the size of worlds. We’re only a century on from World War Two—only a hundred and fifty years since the main transport mechanism for warfare was the horse. And yet we’re faced with a space opera threat. In another thousand years, say, we’ll be scattered so far that nothing short of a Galaxy core explosion could kill us all. But for now, we’re still vulnerable.”
Bill Carel dared to raise a hand. “Which is actually a logic that suggests a second strike is more likely now, than later.”
“Yeah,” Paxton growled.
“And, despite your fine presentation, Admiral, there are obvious flaws in these strategies.” There was an intake of breath, but Carel seemed oblivious. “May I?”
“Go on,” Bella said quickly.
“First there is the sparseness of your resources, Admiral. Just because you have a station in the orbit of Jupiter doesn’t mean you can counter a threat coming at the same radius but from the far side of the sun.”
“We’re aware of that—”
“And you seem to be thinking in two dimensions, as if this was a land war of the old sort. What if an attack were to come at us out of the ecliptic—I mean, away from the plane of the sun and planets?”
“I walked on Mars,” Paxton said dangerously. “I know what the ecliptic is. As it happens the present bogey has come sailing in along the plane of the ecliptic. For the future we’re considering out-of-plane options. But you know as well as I do that the energy costs of getting up there are prohibitive. Yes, Professor Carel, the solar system is a mighty big place. Yes, we can’t cover it all. What else can we do but try?”
Carel almost laughed. “But these efforts are so thinly based it’s virtually futile—”
Paxton glowered, and Bella held her hand up. “Please, Bill.”
“I’m sorry,” said Carel. “And then there is the question of the efficacy of all these preparations against the threat we actually face—”
“Fine.” Angrily Paxton cleared down his displays. “So let’s talk about the anomaly.”
Bella longed for fresh coffee.
After his long and detailed discussion of Fortress Sol, Paxton’s presentation on the anomaly was brief.
He briskly reviewed the principal evidence for the bogey’s existence. “Right now this thing is passing through the J-line, the orbit of Jupiter. In fact we have a window to intercept it, because it’s fortuitously passing close to the Trojan base, and we’re working on mission options. And then it will sail on through the asteroids, past the orbit of Mars, to Earth, where it seems to be precisely targeted. But we still have no idea what it is, or what it might do if and when it gets here.”
When he sat down there was a brief silence.
Bill Carel looked at Paxton, and around the room, as if expecting another contribution. “Is that all?”
“That’s all we got,” Paxton said.
Carel said softly, “I did not dream you would have so little—it is as well that I came. If I may, Admiral?”
Bob Paxton glared at Bella, but she gave him a discreet nod, and he gave the floor to Carel.
“In a way,” Carel said, “my involvement with this ‘bogey’ began in the years before the sunstorm, when I worked with an astronomer called Siobhan McGorran on a probe we called QAP.” He pronounced it “cap.” “The Quintessence Anisotropy Probe…”
Paxton and his Patriots shifted and grumbled.
The Quintessence Anisotropy Probe was a follow-up to a craft called the Wilkinson Microwave Anisotropy Probe, which in 2003 had studied the faint echoes of the Big Bang, and had established for the first time the proportions of the basic components of the universe—baryonic matter, dark matter, and dark energy. It was dark energy, called by some “quintessence,” that fueled the expansion of the universe. Now the purpose of the QAP was to measure the effects of that cosmic inflation by seeking the echoes of primordial sound waves.
“It was really a very elegant concept,” Carel said. “The primordial universe, small, dense, and ferociously hot, was an echo chamber full of sound waves propagating through a turbulent medium. But then came the expansion.” He spread his delicate hands. “Poom. Suddenly there was room for things to cool down, and more interesting physics.
“As the expansion cut in those ancient sound waves were dissipated. But they left an imprint, their pattern of compression influencing the formation of the first galaxies. And so by mapping the galactic distribution we hoped to reconstruct the primordial sounds. This in turn would provide clues as to the physics of the quintessence, the dark energy, which at that time—”
As the uniforms got more restless, Bella said gently, “Perhaps you should get to the point, Bill.”
He smiled at her. He had a softscreen of his own that he spread out over the table; it quickly interfaced with the table’s subsystems. “Here is a profile of the cosmic expansion.” It was a spiky graph, plotted on logarithmic scales, an upward curve. He spoke of how this curve had been established by analyzing old light seeping from the deepest sky, and by taking correlations of the structures to be observed on a variety of scales. The “frequency” of the patterns of galactic formation mapped back to the frequencies of those lost sound waves.
This time Paxton cut him off. “Jesus Christ, Poindexter, put me out of my misery. Where are you going with this?”
Carel tapped his softscreen. “It was one of my own students who fortuitously came across an animation of the destruction of DSM X7-6102-016.”
“I’d like to know how he got a hold of that,” Paxton growled.
“She, actually,” Carel said, unfazed. “A girl called Lyla Neal. Nigerian, ferociously bright. The destruction of the DSM was an odd explosion, you know. It’s not as if it was hit by an external weapon. Rather as if it tore itself apart from within. Well, prompted by that, Lyla constructed an expansion curve for the DSM, to show how its little universe was ended.”
He pulled up a second chart. The scale was different, Bella saw, but his conclusion was obvious. The DSM expansion curve mapped the QAP’s cosmic profile. Precisely, as could be seen when Carel overlaid the two.
Bella sat back, stunned. “So what does this mean?”
“I can only speculate,” Carel said.
“Then do so, for Christ’s sake,” snapped Paxton.
“It seems to me that the DSM was destroyed by a specific and localized application of dark energy, of quintessence. It was ripped apart by precisely the force that has caused the universal expansion, somehow focused down onto this small craft. It is a cosmological weapon, if you like. Quite remarkable.” He smiled. “Lyla calls it a ‘Q-bomb.’”
“Cute,” snapped Paxton. “So can we stop this thing, shoot it down, deflect it?”
Carel seemed surprised to be asked such a question. “Why, I have absolutely no idea. This is not like the sunstorm, Admiral, which was a very energetic event, but crudely engineered. This is a barely familiar sort of physics. It’s very hard to imagine we can respond in any meaningful way.”
Bella said, “But, Bill, what happens if this Q-bomb actually reaches the Earth?”
Again he seemed surprised to be asked. “Why, that must be obvious. If it functions in the same way again—we have no reason to imagine its scope of action is limited—it will be just as with the DSM.” He spread his fingers. “Poom.”
The silence in the room was profound.
Bella glanced around the table. These old sky warriors had almost seemed to be enjoying themselves. Now they were subdued, silent. Their bluff had been called.
And what was worse, as far as she could see this “cosmological” technology cut right through the rickety and expensive defenses mankind had been trying to erect.
“All right,” she said. “We’ve got twenty-one months until that thing reaches Earth. So what do we do?”
“We have to stop it,” Paxton said immediately. “It’s our only option. We can’t save the population any other way—we can’t evacuate the damn planet. We throw everything we’ve got at it. Beginning with our resources out at the Trojans.” He glanced at Bella.
Bella knew what he meant. The A-ships. And she knew that would most likely mean committing Edna to action. She put that thought aside for now. “Draw up an operation order, Bob. But there’s no reason to believe any of our weapons will make a bit of difference. We have to find out more about this thing, and find a weakness. Professor Carel, you’re hereby drafted.”
Carel inclined his head.
Paxton said heavily, “And there’s something else.”
“Yes?”
“Bisesa Dutt. We missed her. She’s escaped up an elevator like a rat up a drainpipe.”
That baffled Bella. “A space elevator? Where’s she going?”
“I don’t know. She’s just out of a Hibernaculum; it’s possible she doesn’t know. But somebody does, some asshole Spacer.”
“Admiral,” Bella snapped. “That kind of language isn’t helping.”
He grinned, a wolf’s leer. “I’ll be nice. But we have to find Bisesa Dutt regardless of what toes we tread on.”
Bella sighed. “All right. And right now I think I need to go brief a few presidents. Is there anything else?”
Paxton shook his head. “Let’s conference-call in an hour. And, people—we don’t want any leaks out of here.”
As the meeting broke up, Bella fretted. The fact that Carel had had to force his way in here was a lesson that slickness of presentation didn’t imply comprehensiveness of knowledge. And if not for this chance observation by Carel’s bright student, they would be nowhere near discovering the true nature of this artifact, this weapon, this Q-bomb.
What else were they missing? What else weren’t they seeing? What else?


 
14: ASCENT BEYOND ORBIT
Almost all of the excitement of the ascent was over in the first twenty-four hours. Bisesa would not have believed it when they first left the ground, but she rapidly grew bored.
As they had continued to shed gravity, floating stuff cluttered up the place, the blankets and bits of clothing and food. It was like camping in a falling elevator, Bisesa thought. The clippings from Alexei’s shaved head were particularly unwelcome. And it was hard to wash. They had enough water to drink, but this cargo cabin didn’t feature a shower. After the first couple of days, the cabin smelled, inevitably, like a lavatory.
Bisesa tried to use the time constructively. She worked on her recovery from the Hibernaculum. She slept a lot, and Alexei and Myra helped her work out low-gravity exercises, bracing against the walls and floor to build up her muscles. But there was only so much time you could exercise or sleep away.
Alexei kept himself busy too. He threw himself into a routine of checking over the spider’s systems, with a full shakedown twice a day. He even made visual checks of hull seams and filters. While he worked, he muttered and sang, curious, distracted little hymns to sunlight.
Still Bisesa hadn’t talked to her daughter—not as she wished to. She thought Myra was sinking into herself; while Bisesa had been sleeping, she seemed to have developed a black core of depression. This was business for later, Bisesa told herself.
Bisesa watched Earth dwindle, a toy globe at the end of a ribbon that now seemed endless in both directions.
Once she said, “I wish the world would turn, so I could look for the other ribbons. I don’t even know how many there are.”
Myra counted off on her fingers. “Modimo in Africa. Bandara in Australia, the mother of them all. Jianmu in China. Marahuaka in Venezuela, South America. All named for sky gods. We Europeans have Yggdrasil.”
“Named for the Norse world tree.”
“Yes.”
“And the Americans have Jacob’s Ladder.”
Alexei smiled. “‘And he dreamed, and behold a ladder set up on the Earth, and the top of it reached to heaven: and behold the angels of God ascending and descending on it.’ Genesis, twenty-eight, twelve.”
Myra said, “America is still a pretty Christian country. All the Native-American world-tree names were rejected, I think. They took a poll.”
“Why do so many cultures have myths of a world tree? It seems pretty unlikely.”
Alexei said, “Some anthropologists say it’s simply a response to cloud features: ripples, waves that look like branches or rungs. Or maybe it’s a myth about the Milky Way. Others say it could be a plasma phenomenon. Solar activity, maybe.”
Myra said, “Plenty of people fear the elevators. Some regard them as a blasphemy. A short-cut to God. After all we have faced a threat from the sky in living memory.”
“Which is why the African elevator was attacked,” Alexei said. “Makes no sense, but there you go.”
“You know a lot about Earth culture for a Spacer.”
“I’m interested. But I see it from the outside. Anthropologically, I suppose.”
Bisesa felt patronized. “I suppose all you Spacers are as rational as computers.”
“Oh, no.” Alexei smiled. “We’re working on a whole new set of hang-ups.”
Still they rose. As the planet shrank from the size of a soccer ball to a grapefruit to a cricket ball, it soon became too small for Bisesa to make out even continent-sized details, and a dull sense of the immense scale of the artifact she was climbing slowly rammed itself into her mind.
Three days up they sailed through the first significant structure since the ground. They gathered at the center of the cabin to watch it approach.
It was a loose ring of inflated modules, all of them roughly cylindrical, brightly colored; they were huge, each as big as a small building, and they shone like tremendous toys in the unending sunlight. This was a hotel cum theme park, Alexei told them, as yet incomplete and uninhabited. “Its official name is ‘Jacob’s.’ Disney is the major investor. They’re hoping to make back some of the money they’re hemorrhaging at the old ground-based parks.”
“Good place for a hotel,” Myra said. “Only three days up, and still a tenth of a gravity, enough to avoid all the messiness of zero G.”
“Makes you realize what you can do with a space elevator or two,” Alexei murmured. “Not just cheap lift, but very heavy lift too. Lots of capacity. This theme park is trivial, but it’s just a start. There will be other communities, towns in the sky strung out along the elevators. A whole new realm. It’s like the railways in the nineteenth century.”
Bisesa felt moved to take Myra’s hand. “We live in remarkable times, don’t we?”
“Yes, Mum, we do.”
The hotel rushed past them in an instant, and for the first time in days Bisesa had a sense of their true speed. But then it was back to the timeless, motionless, scale-less rush ever higher from the Earth, and they were soon bickering once more.
On the eighth day they sailed through geosynch. For one precise moment they were in zero gravity, orbiting the Earth as a respectable satellite should, though for days gravity had been so low it made no practical difference.
At the geosynch point was another structure, a vast wheel with its hub centered on the ribbon. It was incomplete. Bisesa could see lesser craft crawling over that tremendous scaffolding, and welding sparks flared. But elsewhere she saw immense glass panels behind which living things glowed green.
The geosynch station flew down, past, and was gone by, and they all stared down as it dwindled away.
With the geosynch point passed, the spider’s effective gravity flipped over, as centripetal forces, balanced with gravity at geosynch, took over and tried to fling them away. Now “down” pointed away from the pea-sized Earth. They had to rearrange their cabin, so that they made the ceiling the floor, and vice versa. Alexei said cabins designed to carry passengers did this sort of flip-flop automatically.
That inversion, the rebuilding of the cabin, was the only interesting thing that happened in those days following geosynch. The only thing.
But Bisesa learned that they weren’t going to be hauled all the way up to the counterweight, which was all of thirteen more days past geosynch, twenty-one from the ground. And that, she learned at last, was the spider graveyard.
“They need to keep adding counterweight to compensate for the growing mass of the ribbon,” Alexei said. “Which is why none of the spider trucks come back to Earth, save the builders.”
Bisesa looked around at the cluttered hull, grimy from their occupation. She felt a stab of regret. “And is that where this spider will finish up?”
“Oh, no,” said Alexei. “This beast won’t be going further than the fifty-six-thousand-klick point. Twelve days out of Earth.”
Bisesa glanced at Myra, who she sensed had almost as dim an idea of what was to come as she had. “And then what?”
“Remember I told you that if the spider let go before geosynch we’d have fallen back to Earth? But if we let go after geosynch—”
“We’ll be flung out of Earth orbit,” Myra said. “Into interplanetary space.”
“If you pick the right altitude to leave the elevator, you can use its momentum to hurl you wherever you want to go. The Moon, for instance.”
“Is that where we’re going?”
Alexei smiled. “Oh, a bit further than that.”
“Then where, damn it? There’s no point in secrecy now—as soon as we leave the elevator the authorities will know where we’re going.”
“Mars, Mum. Mars.”
Bisesa was bewildered. “Mars?”
“Where—well, where something is waiting for you.”
“But this little pod won’t keep us alive all the way to Mars.”
“Of course not,” Alexei said. “We’ll be picked up. We’ll rendezvous with a lightship. A solar-sail ship. It’s already on the way.”
Bisesa frowned. “We have no rockets, do we? Once we’re free of the ribbon we’ll have no motive power at all.”
“We don’t need it. The ship will rendezvous with us.”
“My God,” Bisesa said. “And if something goes wrong—”
Alexei smiled, unconcerned.
Talking to Alexei through these long days, Bisesa thought she had begun to see something of his psychology—the psychology of a Spacer, subtly different from the Earthbound.
Alexei had something approaching a morbid fear of failure in the machinery around him, for he was entirely dependent on that for his very life. But on the other hand he had absolutely no doubt in the implacable working-out of orbits and trajectories and interceptions; he lived in a realm where celestial mechanics visibly ruled everything, a mighty, silent clockwork that never developed a flaw. So once his gadgets had cut them loose of the ribbon he believed he would be safe and secure; it was inconceivable to him that their lightship rendezvous could be missed. Whereas Bisesa and Myra were terrified of just that possibility.
Somewhere in there was the key to understanding Alexei, Bisesa thought, and the new Spacer generation. And she thought she would understand him even better if she could make out the peculiar prayers he seemed to chant softly while distracted: psalms to the “Unconquered Sun.”
On the twelfth day they sat on their fold-down chairs, with all their loose gear tied down in advance of the jolt of weightlessness that would come when Alexei’s explosive bolts severed the cabin from its pulley.
Alexei eyed his crewmates. “Anybody want a countdown?”
“Shut up,” Myra said.
Bisesa looked down at the ribbon that had been her anchor to reality for twelve days, and up at an Earth reduced to a pebble. She wondered if she would ever see it loom large again—and what lay ahead of her before that could happen.
Alexei whispered, “Here we go—”
There was a flash below, on the cabin’s roof that had become a floor. The ribbon fell away, startlingly fast, and gravity evaporated like a dream. Tumbling, loose bits of gear rolling around them, Alexei laughed and laughed.


 
15: LIBERATOR
April 2069
John Metternes, ship’s engineer, called up to Edna from Achilles. There was another holdup. The techs down there on the asteroid still weren’t satisfied with the magnetic containment of the antimatter pellets.
Any more delays and the Liberator was going to miss another window for her first trial cruise.
Edna Fingal looked out of the thick wraparound windows, away from the convoluted surface of the Trojan asteroid beneath her, to find the sun, so far away here on the J-line it barely showed a disk. Surrounded by the flight deck’s calm hum and new-carpet smell, she chafed, restless. She wasn’t good at waiting.
Intellectually, in her head, she knew she had to wait until the engineers were absolutely sure about what they were doing. The Liberator depended on a new and untried technology, and as far as Edna could tell these magnetic antimatter bottles were never exactly stable; the best you could hope for was a kind of controlled instability that lasted long enough to get you home. It was thought that a failure of containment had been the cause of the loss of the Liberator’s unnamed prototype predecessor, and of Mary Lanchester and Theo Woese, the A-23C’s two-person crew.
But in OutSys, out there in the dark, something was approaching, something silent and alien and hostile. Already it was inside the J-line, closer to the sun than Edna was. Edna was captain of the world’s only spacegoing warship even close to operational status, the only healthy vessel in the first Space Group Attack Squadron. She itched to confront the alien.
As she often did, she tried to relieve the stress by thinking of family.
She glanced at a chronometer. It was set to Houston time, like all master clocks throughout human space, and she mentally made an adjustment for DC. Edna’s daughter Thea, just three, would be in nursery school at this hour. Edna’s own home was on the west coast, but she had chosen the school in Washington so Thea could be close to her grandmother. Edna liked to be able to visualize just where Thea was at any time of the day.
“Libby, please open my mail file.”
“Of course. Visual records too?”
“Yes. Ready?…Hello, Thea. Here I am again, waiting around as usual…”
Thea would hear her words, and see pretty much what she could see, captured by visual sensors in the ident tattoo on Edna’s cheek. Security was predictably tight about every aspect of the A-class warships out here on the J-line, and Thea would only ever receive a heavily censored version of her mother’s letters. But it was better than nothing.
And if things didn’t go well, these messages might be all Thea had left of her mother. So Edna spoke to the future.
“I’m sitting here waiting for our antimatter bottles to be loaded into the A-drive chamber. And it’s taking a long time, for we have to be very careful. I’m looking down now at Achilles. It’s one of the larger of the Trojan asteroids, and it’s here that we have been building our A-ships. Look with me, you can see the graving yards, and the big pits where we’ve dug out ice and rock to serve as reaction mass, the stuff that will actually push the ship forward. And there are the domes where we all live when we’re on the surface—the Liberator is a lot more comfortable than that, believe me!…”
The Trojans clustered at a point of gravitational stability on the J-line called L4, Lagrange 4, forever sixty degrees ahead of Jupiter itself in its orbit. There was a second such point, L5, trailing Jupiter. Earthbound astronomers had named the two asteroid camps for the competing heroes of Homer’s Iliad: Achilles and the other Greeks leading Jupiter, the Trojans forever following.
L4 was a useful lode of resources, an obvious place for a base, a control point. Perhaps that was why, during the sunstorm, the Firstborn had lodged an Eye here.
“I won’t pretend I’m not afraid, Thea. I’d be a fool if I wasn’t. I’ve learned I can put aside the fear, and get on with the job. Because I know it’s a job that has to be done.
“Maybe you know that this ship, the fourth of the new A-class, is the first to have been given a name. Because while the others made test flights, this ship will be the first to go into combat. I suppose whatever happens she will always be remembered for that. Of course we have to get through a couple of proving flights first.
“We agonized about the name. Here we are surrounded by heroes from classical mythology. But it’s the mythology of another age, remote from our own. In the end we settled on the name of one of the great aircraft that helped wage mankind’s last pivotal war, before the coming of the Firstborn changed all the rules. I hope that in the next few weeks we’re going to be able to liberate mankind from an even deadlier menace. And that then I’ll have a chance to come home to you. I—”
An alarm chimed, a green light flashed on the softwall beside her. The fuel pods were at last successfully loaded; the ground crew were leaving the ship.
And the launch window for the scheduled shakedown cruise would open in just ten minutes.
Time enough. And then she could accept her operation order for her true mission.
“Close the file, please, Libby. Snip the last bit. And get John Metternes up here.”


 
16: JAMES CLERK MAXWELL
The lightship that was to take them to Mars came swimming out of the dark. It was called the James Clerk Maxwell. The sail was a shadow, and Bisesa caught glimpses of rigging, rectilinear flashes immensely long.
As the hour of the pickup neared Bisesa grew even tenser. You didn’t have to know anything about the engineering to understand that a ship that sailed on sunlight must be gossamer-fragile. And their knotty little spider, a spinning lump of metal, was going to come plummeting in among this fantasy of sails and rigging. She continually expected alarms to sound, and to see a wispy mirror-sail fold around her like Christmas paper.
Myra grew anxious too, despite her own astronautics experience. But Alexei Carel was entirely unfazed. As the rendezvous approached he sat by his softscreens, monitoring obscure graphic displays, occasionally uttering a mild word that was transmitted to the approaching ship’s systems along a narrow-beam laser link. He seemed to trust absolutely the mixture of orbital mechanics and exotic celestial seamanship that was bringing the spider ever closer to the Maxwell.
In the last moments the Maxwell’s main hull came looming out of the dark. Bisesa imagined she was in a small boat, watching the approach of a liner across some vast ocean. The rough cylinder bristled with antenna dishes and booms, and around its upper rim Bisesa made out a ring of pulleys, mundane bits of technology that anchored kilometers of rigging.
A transparent tube a couple of meters across snaked out from the hull, probed at the spider uncertainly, and locked on with an audible rattle. There was a jolt as the mechanical linkage soaked up the last minor differences in momentum. Then the tube contracted like a concertina, drawing the two hulls together, until they docked with a firm clang.
Alexei sat back, a broad grin on his face. “Thank Sol for universal docking protocols.”
“Well, that’s that.” He peeled the softscreen off the wall in front of him, crumpled it up and stuffed it in a pocket. “Time to get packed up. Take everything you want; dump anything you don’t need in here.”
“We aren’t taking the spider,” Bisesa said slowly.
“Of course not.”
Bisesa felt oddly reluctant to leave the haven of the spider. “Maybe I’m just getting too old for all this change.”
Myra squeezed her arm. She made this sort of affectionate gesture spasmodically; Bisesa accepted whatever her wounded daughter had to give her. “Mum, if I can cope with it, you can. Come on, let’s get ready.”
When Alexei opened the hatch in the cabin wall, the outer hull of the Maxwell, exposed, smelled faintly of burning. Bisesa touched it curiously, a surface that had endured the vacuum of space for long months. It felt hot.
The Maxwell’s hatch dilated away.
They crossed into an interior that was clean, brightly lit, and smelled faintly of soap. The suitcase followed with a clatter. Little sucker pads shot out of it on fine threads, fixing themselves to the walls, so that the case hauled itself around like a clumsy, fat-bodied spider.
The hatches closed behind them, and Bisesa felt a gentle shudder as the greater mass of the Maxwell reacted to the casting-off of the spider. There was no window in the hatch. She would have liked to see the discarded spider fall away.
Alexei gave them one bit of warning. “Just remember they pared off every gram to build this thing. The whole ship masses only around ten tonnes—and that includes the sail. You could easily put your foot through the hull.” He tapped an internal floor-to-ceiling partition panel. “And this stuff’s a kind of rice paper. Light but fragile.” He poked a finger through it to show them, then he tore off a tiny strip and popped it in his mouth. “Edible too. In case of dramas, eat the furniture.”
Bisesa asked, “‘Dramas’? What dramas?”
Myra said slowly, “I suppose about the worst thing that could happen is to lose the sail, or to foul it up beyond usefulness. In which case you’d be stranded, falling away on whatever trajectory you happened to be on. Rescue would be possible, but it would likely take months, if not years.”
Bisesa pondered. “How many accidents have there been?”
“Very few,” Alexei said. “And none fatal.” He lectured them briefly about various levels of fail-safe in the design of the mission profile, so that if you did lose your sail you’d still coast somewhere accessible. “It’s more likely your body will fail you before a ship like this does,” he said to Bisesa, not entirely reassuringly.
While Alexei disappeared to what he called the “bridge” to check over the ship’s systems, Myra and Bisesa explored and unpacked.
It didn’t take long to figure out the layout of the Maxwell. The pressurized hull was a cylinder only a few meters tall. Divided up by sheets of that rice-paper partitioning, it was split into three main decks. At the base was what Alexei called the utilities deck. Peering through hatches, they saw heaps of stores, life support, EVA and repair gear, cargo. Alexei’s bridge was the upper deck.
The middle deck contained living quarters. Aside from a dedicated galley and bathroom it was sliced up by movable partitions into rooms that could serve as rest quarters, bedrooms, workrooms for a crew of up to ten. The walls were thick with cupboards and space-saving fold-out bunks and chairs. Bisesa and Myra spent some time moving the partitions around. They settled on constructing three small bedrooms as far as possible from each other and from the lavatory; the paper-thin partitions weren’t particularly soundproof.
The accommodation was almost as pokey as aboard the spider. But the cramped corridors and low-ceilinged rooms had a unique mix of architectures designed for ground and space. The sail could offer an acceleration of no more than one percent of Earth’s gravity—not enough to stick you to the floor. So the design emulated space stations with hand- and footholds, Velcro pads, and a color coding with brown beneath and blue above, so that you could always know at a glance which way up you were.
But on the other hand that one percent of G was steady and unrelenting. Experimenting, Bisesa found that if she clambered up to the ceiling and let go, she would drift down to the floor in six or seven seconds, falling like a snowflake and settling softly. That little bit of gravity was surprisingly useful, for it induced dust to settle and any disturbed clutter to fall eventually out of the air; here she would not have to wrestle with rogue blankets, or track down stray droplets shimmering away from her coffee cup.
The “bridge” of the Maxwell was set out pretty informally with chairs and tables. Bisesa was reminded that this wasn’t a military ship. When Bisesa and Myra came drifting up the short ladder from the lower deck Alexei was sitting in one of those chairs, patiently watching displays unfold across a softscreen.
The walls were utterly transparent.
Space was starless, empty save for three lamps, sun, Earth, and Moon, which hung in a tremendous triangle around the ship. Something in Bisesa quailed before this array of worlds. For some reason she thought of Mir and the man-apes she had seen there, australopithecines with the legs of humans and the shoulders of gorillas.
Myra saw her reaction and tugged her hand. “Mum. It’s just another fairground ride. Never mind feeling dizzy. Look up.”
Bisesa lifted her head.
She saw a disk of not-quite-darkness, a little grayer than the deep velvet of the sky. Highlights, sun-dazzling bright, rippled across its face. It was the sail, a sheet of foil big enough to have wrapped up the whole of inner London. She could hear gentle, intermittent whirs that must be the tiny pulleys fixed around the roof, tugging at the rigging that ran up and out from the roof above her, rectilinear threads that caught the sunlight.
The hull that enclosed her was a tuna can hanging under a parachute.
“Welcome aboard the James Clerk Maxwell,” Alexei said, grinning.
“All this from sunlight.”
“Yes.” Alexei held up his hand in a shaft of sunlight that crossed the cabin. “The pressure of all those tiny photons, pinging off a reflecting surface. On your face on a sunny day on Earth, that force amounts to only maybe one ten-thousandth of a gram. We have enough sail area, and a low enough mass, for an acceleration of a hundredth of a G. But it’s continuous, and free, and it just keeps on pushing and pushing…Which is how we can reach Mars in twenty days.”
The sail itself was based on a mesh of nanotube string, the same super-strong stuff they made the space elevator ribbons from. The “fabric” was an ultra-thin film of boron, only a few hundred atomic diameters thick. It had to be sprayed on.
“The sail fabric is so fine that if you handle it it’s more like smoke than anything substantial,” Alexei said. “But it’s robust enough to be able to stand a dip into the sun’s heat inside the orbit of Mercury.”
Ribs of light washed across the face of the mirror; tiny pulleys whirred.
“You get these oscillations all the time,” Alexei said. “That’s why we make the sails smart, as the sun shield was. The fabric is embedded with actuators and tiny rocket motors. Max, the ship’s AI, can keep himself positioned correctly. And he does most of the navigation; I just tell him where I want to go. Max is in charge, really. Thank Sol he doesn’t brag about it too much.”
Bisesa said, “I can see how you can be pushed away from the sun. But how can you sail inward—from Mars in toward Earth, say? I guess it’s sort of like tacking into the wind.”
“It’s not a good analogy,” Alexei said evenly. “You have to remember that all objects in the solar system are essentially in orbit around the sun. And that determines how the sail functions…” Orbital mechanics could be counter to common sense. “If I speed up, I raise my orbit. But if I fix my sail so that the sunlight pressure opposes my motion, my orbital velocity falls, and I will spiral in toward the sun…” Bisesa studied the diagrams he produced on the softscreens, but when he started scrolling equations she gave up.
“This is all intuitively obvious to you, isn’t it? The principles of celestial mechanics.”
He waved a hand at the worlds around them. “You can see why. Up here you can see those laws working out. I’ve often wondered how Earthbound scientists were able to make any sense out of all the clutter down there. The first lunar astronauts, a hundred years ago, the first to come out this way, came back changed, for better or worse. A lot of us Spacers are deists, or theists, or pantheists—somewhere on that spectrum.”
“Believing that God is to be found in physical laws,” Myra said.
“Or God is those laws.”
“I suppose it makes sense,” Bisesa said. “Religions and gods don’t have to go together. Buddhists don’t necessarily believe in a supreme being; you can have religion independent of any god.”
Myra nodded. “And we can believe in the Firstborn without having any religion at all.”
Alexei said mildly, “Oh, the Firstborn aren’t gods. As they will learn one day.”
Bisesa said, “But you aren’t a theist. Are you, Alexei? You like to quote the Bible, but I’ve heard you pray—Thank Sol?”
He looked sheepish. “You got me.” He lifted his face to the sunlight. “Some of us have a sneaking regard for the Big Guy. The engine that keeps us all alive, the one object you can see however far you roam across the system.”
Myra nodded. “I heard of this. A cult of Sol Invictus. One of the last great pagan gods—from the Roman empire, just before they proclaimed Christianity their official cult. Didn’t it sprout on Earth again, just before the sunstorm?”
Alexei nodded. “There was a lot of propitiation of angry gods to be done in those days. But Sol Invictus was the one that took hold with the early Spacers, especially those who had worked on the shield. And he spread.”
Bisesa remembered another sun god who had interfered in her own life: Marduk, forgotten god of Babylon. She said, “You Spacers really aren’t like the rest of us, are you, Alexei?”
“Of course not. How could we be?”
“And is that why you’re taking me to Mars? Because of a different perspective?”
“More than that. Because the guys down there have found something. Something the Earth governments would never even have dreamed of looking for. Although the governments are looking for you, Bisesa.”
Bisesa frowned. “How do you know?”
Alexei looked uncomfortable. “My father is working with the World Space Council. He’s a cosmologist…”
So there it was, Bisesa thought, this new generational gap set out as starkly as it could be. A Spacer son spying on his Earthbound father.
But even though they were in deep space he would say no more about where Bisesa was being taken, and what was expected of her.
Myra pulled her lip. “It’s odd. Sol Invictus—he’s such a contrast to the cool thinking of the theists.”
“Yeah. But don’t you think that until we get these Firstborn assholes beaten, we need an Iron Age god?” And Alexei grinned, showing his teeth, a shockingly primate expression bathed in the light of sun and Moon.
Bisesa, worn out by stress and strangeness, retreated to her newly constructed cabin. She rearranged her few possessions and strapped herself to the narrow bunk.
The partitioned-off room was small, but that didn’t bother her. She had been in the army. As accommodations went, this was a lot better than the UN camp in Afghanistan where she had been stationed before falling into Mir.
It struck her that this living deck seemed cramped, though, even given the basic geometry of the tuna-can hull. She thought back to her inspection of the utility deck earlier; she had a good memory for spaces and volumes. Sleepy, she murmured aloud, “So why is this deck so much smaller than the utility level?”
A soft voice spoke. “Because these walls are full of water, Bisesa.”
“Is that you, Thales?”
“No, Bisesa. Alexei calls me Max.” The voice was male, softly Scottish.
“Max, for James Clerk Maxwell. You’re the ship.”
“Strictly speaking the sail, which is the smartest and most sentient component. I am a Legal Person (Non-Human),” Max said calmly. “I have a full set of cognitive capacities.”
“Alexei should have introduced us.”
“That would have been pleasant.”
“The water in the walls?”
It was there to protect frail human cargo from the hard radiations of space; even a few centimeters of water was a surprisingly effective shield.
“Max. Why the name?”
“It is appropriate…”
The Scottish physicist James Clerk Maxwell had in the nineteenth century demonstrated that light exerted a pressure, the fundamental principle on which mankind’s new fleet of lightships had been built. His work had laid the foundations for Einstein’s conceptual breakthroughs.
Bisesa smiled. “I suppose Maxwell would have been astonished to see how his basic insight has been translated into technology, two centuries later.”
“Actually I’ve made something of a study of Maxwell. I have rather a lot of spare time. I think he could have conceived of a solar sail. The physics was all his, after all.”
Bisesa propped an arm behind her head. “When I read about Athena, the shield AI, I always wondered how it felt to be her. An intelligence embedded in such an alien body. Max, how does it feel to be you?”
“I often wonder how it feels to be you,” he replied in his soft brogue. “I am capable of curiosity. And awe.”
It surprised Bisesa that he should say that. “Awe? At what?”
“Awe at finding myself in a universe of such beauty yet governed by a few simple laws. Why should it be so? And yet, why not?”
“Are you a theist, Max?”
“Many of the leading theist thinkers are AIs.”
Electronic prophets, she thought, wondering. “I think James Clerk would have been proud of you, Maxwell Junior.”
“Thank you.”
“Light, please.”
The light dimmed to a faint crimson glow. She fell into a deep sleep, the gentle gravity just enough to reassure her inner ear that she wasn’t falling any more.
It was some hours later that Max woke her, for, he said apologetically, they were approaching the Moon.
On the bridge Alexei said, “It’s fortuitous of course that our path to Mars should take us near the Moon. But I was able to work a gravitational slingshot into our trajectory design…”
Bisesa stopped listening to him, and just looked.
The swelling face of the Moon, nearly full, was not the familiar Man-in-the-Moon that had hovered over the Manchester streets of her childhood. She had come so far now that the Man had turned; the great “right eye” of Mare Imbrium was swiveled toward her, and a slice of Farside was clearly revealed, a segment of crater-pocked hide invisible to mankind until the advent of spaceflight.
But it was not the geology of the Moon that interested her but the traces of humanity. Eagerly she and Myra picked out the big Nearside bases, Armstrong and Tooke, clearly visible as blisters of silver and green against the tan lunar dust. Bisesa thought she saw a road, a line of silver, cutting across the crater called Clavius within which Tooke Base nestled, and from which it had taken its first name. Then she realized it must be a mass driver, an electromagnetic launching track kilometers long.
The modern Moon was visibly a place of industry. Vast stretches of the lava-dust plains of the maria looked as if they had been combed; the lunar seas were being strip-mined, their dust plundered for oxygen, water, and minerals. At the poles immense solar-cell farms splashed, and new observatories gleamed like bits of coal, made of jet-black glass microwaved direct from the lunar dirt. Strung right around the equator was a shining chrome thread: the alephtron, mightiest particle accelerator in the system.
Something about all this industry disturbed Bisesa. So much had changed on the Moon after four billion years of chthonic calm, in just a single century since Armstrong’s first small step. The economic development of the Moon had always been the dream of Bud Tooke himself. But now she wondered how the Firstborn, who may themselves have been older than the Moon, might view this disquieting clatter.
Myra pointed. “Mum, look over there, at Imbrium.”
Bisesa looked that way. She saw a disk that must have been kilometers across. It glinted with reflected sunlight, and shuddering waves spread across it.
“That’s the solar-sail factory,” Alexei murmured. “They lay down the webbing and spray on the boron film—they spin it up from the start, to hold it rigid against the Moon’s gravity…”
That glinting disk seemed to spin, and ripple, and then, without warning, it peeled neatly away from the mare surface as if being budded, and drifted up toward space, oscillating as it rose.
“It’s beautiful,” Bisesa said.
Alexei shrugged. “Pretty, yes. To be honest most of us don’t find the Moon very interesting. They aren’t true Spacers down there. Not when you can commute to Earth in a day or two. We call it Earth’s attic…”
Max murmured, “Closest approach coming up.”
Now the whole Moon was shifting across Bisesa’s field of view. Craters flooded with shadow fled before the fragile windows of the bridge. Bisesa felt Myra’s hand tighten on her own. There are some sights humans just weren’t meant to see, she thought helplessly.
Then the Moon’s terminator fled over them, a broken line of illuminated peaks and crater walls, and they were plunged into a darkness broken only by the pale glow of Earthlight. As the sun’s harsh light was cut off the lightship lost its thrust, and Bisesa felt the loss of that tiny fraction of gravity.


 
17: WARSHIP
John Metternes came bustling up to the flight deck of the Liberator.
Edna asked, “Everything nominal?”
“Bonza,” the ship’s engineer said. He was breathless, the soft Belgian accent under his acquired Australian making his sibilants a rasp. “We got the mag bottles loaded and interfaced without blowing our heads off in the process. All the protocols check out, the a-matter pods are being good enough to talk to us…Yes, we’re nominal, and fit to launch. And about bloody time.”
Around forty, he was a burly man who was sweating so hard he had stained his jumpsuit armpits all the way through the protective layers. And there was a slight crust around his mouth. Perhaps he had been throwing up again. Though he had a nominal navy rank as a lieutenant commander, and was to fly with the Liberator as the chief engineer, John had come to space late; he was one of those unfortunates whose gut never adapted to microgravity. Not that that would make any difference when the A-drive cut in, for in flight the Liberator would thrust at a full gravity.
Edna tapped at a softscreen, skimmed the final draft of her operation order, and checked she had clearance from her control on Achilles. “The launch window opens in five minutes.”
Metternes looked alarmed, his broad stubbly face turning ashen. “My word.”
“You okay with this? The automated count is already underway, but we can still scrub if—”
“Good God, no. Ah, look—you took me aback, is all, didn’t know it was as quick as that. The sooner we get on with it the better. And anyhow something will probably break before we get to zero; it generally does…Libby, schematics please.”
The big window in front of them clouded over, replacing the view of Achilles and its backdrop of stars with a side-elevation graphic of the Liberator herself, a real-time image projected from sensors on Achilles and elsewhere. When John tapped sections of it the hull turned transparent. Much of the revealed inner workings glowed a pastel green, but red motes flared in scattered constellations to indicate outstanding engineering issues, launch day or not.
The design was simple, in essence. The Liberator looked like nothing so much as a Fourth of July firework, a rocket no less than a hundred meters in length, with habitable compartments stuck on the front end and an immense nozzle gaping at the back. Most of the hull was stuffed with asteroid-mined water ice, dirty snow that would serve as the reaction mass that would drive the ship forward.
And buried somewhere in the guts of the ship, near that nozzle, was the antimatter drive.
Liberator’s antimatter came in tiny granules of frozen hydrogen—or rather anti-hydrogen, stuff the propulsion engineers called “H-bar.” For now it was contained inside a tungsten core, isolated from any normal matter by immaterial electromagnetic walls, the containment itself requiring huge energies to sustain.
H-bar was precious stuff. Because of its propensity to blow itself up on encountering normal matter, antimatter didn’t sit around waiting to be collected, and so had to be manufactured. It occurred as a by-product of the collision of high-energy particles. But Earth’s mightiest accelerators, if run continually, would produce only tiny amounts of antimatter—even the great alephtron on the Moon was useless as a factory. A natural source had at last been found in the “flux tube” that connected the moon Io to its parent Jupiter, a tube of electrical current five million amperes strong, generated as that moon ploughed through Jupiter’s magnetic field.
To mine antimatter, all you had to do was send a spacecraft into the flux tube and use magnetic traps to sift out antimatter particles. But there was a world of engineering challenge in that “all.”
When Edna gave the order the magnetic fields would pulse, firing out the H-bar pellets one by one to hammer into an oncoming stream of normal hydrogen. Matter and antimatter would annihilate, every scrap of mass flashing immediately to energy. Asteroid ice would be sublimated to superheated steam, and it was that steam, hurtling out of the nozzle, that would push Liberator forward.
That was really all there was to it, aside from the hugely tricky details of handling the antimatter: Liberator was a steam rocket. But it was the numbers that were so impressive. Even the great mass-gobbling that went on in the fusing heart of the sun converted only a small percentage of fuel mass to energy. When matter and antimatter annihilated they went all the way; you just couldn’t get more juice out of Einstein’s famous E equals mc squared.
As a result, a mere pinch of antimatter, just fifty milligrams or so, would provide the equivalent of all the energy stored aboard the great chemical-rocket launch systems, like the space shuttle. That was what made the new antimatter drive so useful to governments intent on giving themselves a fast-response capability in the face of an invasion of the solar system. The Liberator was a ship so powerful it would deliver Edna to the Q-bomb, half Jupiter’s distance away, as far as from Earth to the asteroids, in just a hundred and twelve hours.
The Liberator would have been dwarfed by the Spacers’ lightships. But where a lightship was all spiderweb and sail, the Liberator was a solid mass, a club, a weapon. And the design was stupendously phallic, like so many of mankind’s weapon systems in the past, as more than one observer had wryly remarked.
There really wasn’t much for John to do; Libby handled the details of a countdown that was as simple as it could be made to be. John grew steadily more nervous.
“We’re being watched,” Edna said evenly, to distract him.
“We are? Who by?”
“From Achilles. Engineers, administrators, other crew.”
Edna cleared the screen and they glanced down at the ice moon’s surface. The graving dock crawled with spacesuited figures.
“Well, so much for the safety protocols,” John muttered. “What are they doing there?”
Libby replied, “I imagine they have come to watch the launch of mankind’s first spacegoing warship.”
“Wow,” John whispered. “She’s right. Remember Star Wars, Star Trek?”
Edna had never heard of these ancient cultural relics.
“It all begins here,” John said. “The first warship. But surely not the last, my word.”
“Thirty seconds,” Libby said evenly.
“Thank crap for that,” John said. He clutched the arms of his couch.
This was real, Edna thought suddenly. She was committed; she really was going to ride this ship into battle against an unknown foe, propelled by a drive that had been tested in anger only a couple of times, in a ship so new it still smelled of metal polish.
Libby said, “Three, two, one.”
Somewhere in the guts of the ship a magnetic trap flexed. Matter died.
And Edna was shoved back into her chair with a thrust that drove the breath from her lungs.


 
18: MARS
The journey wore away.
Even now Alexei wouldn’t allow any communications about sensitive matters, or even “loose talk” in the cabin of the Maxwell, in this tiny volume drifting millions of kilometers from the nearest human. “You never know who’s listening.” And though the space was bigger than aboard the spider, the paper partitions weren’t very soundproof, and Myra and Bisesa felt they had no real privacy.
Nobody talked. They were just as shut-in a crew as they had been on the spider.
After a timeless interval marked only by the gradual dwindling of the sun, Mars loomed out of the dark. Bisesa and Myra peered curiously through the bridge windows.
The approaching world was a sculpture of orange-red, its surface pocked and wrinkled, with a broad smearing of gray mist across much of the northern hemisphere. Compared to Earth, which from space was as bright as a daylight sky, Mars looked oddly dark to Bisesa, murky, sullen.
But as the lightship looped around dwindling orbits she learned to read the landscape. There were the battered southern uplands, punctuated by the mighty bruise of Hellas, and to the north the smoother, obviously younger plains of the Vastitas Borealis. Bisesa was struck how big everything was on Mars. The Valles Marineris canyon system stretched around nearly a quarter the planet’s circumference, and the Tharsis volcanoes were a gross magmatic distortion of the whole planet’s shape.
So much she might have seen had she visited in 1969 rather than 2069. But today Mars’s air was streaked by brilliant white water-vapor clouds. And on one orbit the Maxwell’s path took them right over the summit of Olympus itself, where black smoke pooled in a caldera wide enough to have swallowed up New York City.
If the scars of the sunstorm were evident on this new face of Mars, so was the handiwork of mankind. The largest settlement on Mars was Port Lowell, an equatorial splash of silver on the fringe of the battered southern uplands. Roads snaked away to all points of the compass, reminiscent of the rectilinear tracery of canals that the last pre-spaceflight observers had imagined they had seen on Mars. And amid the roads and the domes were splashes of green: life from Earth, flourishing under glass in the soil of Mars.
But Myra pointed out more green, a belt of it stretching across the northern plains, and puddled in the great deep bowl of Hellas, a darker, more somber strain. That had nothing to do with Earth.
Alexei told Bisesa that they would spend a few nights at Lowell. As soon as a surface rover was free she was to travel on, heading north—all the way to the pole of Mars, she learned, with gathering incredulity. She peered down at that dense lid of northern fog, wondering what waited for her beneath its murk.
They spent a whole day floating above Mars, as the gentle pressure of sunlight regularized the Maxwell’s orbit. Then a squat, boxy craft came lumbering up from Lowell.
The shuttle’s sole occupant was a woman, perhaps in her mid-twenties. Dressed in a bright green coverall she was slender, rather fragile looking, and her face, open, somewhat empty, bore a neat ident tattoo. “Hi. I’m Paula. Paula Umfraville.”
When Paula smiled directly at her, Bisesa gasped. “I’m sorry. It’s just—”
“Don’t worry. A lot of people from Earth have the same reaction. I’m flattered, really, that people remember my mother so well…”
For Bisesa’s generation Helena Umfraville’s face had become one of the most famous in all the human worlds: not just for her participation in the first manned mission to Mars, but for the remarkable discovery she had made just before her own death. Paula might have been her double.
“I’m not important.” Paula spread her arms wide. “Welcome to Mars! I think you’re going to be intrigued by what we’ve found here, Bisesa Dutt…”
The shuttle’s descent was a smooth glide. As Bisesa watched, the wrinkled face of Mars flattened into a dusty landscape, and ocher light seeped across the sky.
Paula talked all the way down, perhaps delivering a patter intended to reassure nervous passengers. “I usually find myself apologizing to visitors from Earth—and especially if they’re heading for the poles, as you are, Bisesa. Here we are coming down at latitude ten north, and we’ll have to haul you all the way to the polar cap overland from here. But all the support facilities are here at Lowell, and the other colonies close to the equator, because the equatorial belt was all those first-generation chemical-engine ships could reach…”
Myra was more interested in Paula than in Mars. She said awkwardly, “I went into astronautics after the sunstorm. Helena Umfraville was a hero of mine—I studied her life. I never knew she had a daughter.”
Paula shrugged. “She didn’t, before she left for Mars. But she wanted a child. She knew that on the Aurora 1 she would spend months bathed in deep-space radiation. So before she departed she left behind eggs, other genetic material. It was transferred to a Hibernaculum during the sunstorm. And after the storm was over, my father—well. Here I am. Of course my mother never knew me. I like to think she would have been proud that I’m here on Mars, in a way carrying on her work.”
“I’m sure she would be,” Bisesa said.
The touchdown was brisk and businesslike, on a pad built of a kind of glass, melted out of the crust. Bisesa stared. This was Mars. Beyond the scarred surface of the pad everything was reddish-brown, the land, the sky, even the washed-out disk of the sun.
Within minutes a small bus with blister windows came bouncing up, puppy-like, on huge soft wheels. It was painted green, like Paula’s jumpsuit—of course, Bisesa thought, you would use green to stand out on red Mars. Bisesa clambered through a docking tunnel, following Paula, with Alexei and Myra and their luggage and bits of kit. The bus, with rows of plastic seats, might have come from any airport on Earth.
As the bus rolled off Paula chattered about the landscape. She seemed proud of it, engaging in her enthusiasm. “We’re actually on the floor of a canyon called the Ares Vallis. This is an outflow canyon, shaped by catastrophic flooding in the deep past, draining from the southern uplands.”
That ancient calamity had lasted just ten or twenty days, it was thought, a few weeks billions of years past when a river a thousand times as mighty as the Mississippi had battered its way through the ancient rocks. This sort of event had, it seemed, occurred all around the great latitudinal frontier where Mars’s south met its north; the whole of the northern hemisphere was depressed below the mean surface level, like one enormous crater imposed on half the planet.
“You can see why the Aurora crew were sent here for the first human exploration—and in fact why NASA sent its Pathfinder unmanned probe to the same area in the 1990s…”
Bisesa, peering out, tuned out the words. This dusty plain, littered with slablike boulders, was Earthlike, and yet immediately not Earthlike. How strange it was that she could never touch those dusty rocks, or taste that thin iron air.
As they neared the domes of Lowell they passed cylinders mounted vertically on tripods. To Bisesa they looked like the power lasers of a space elevator. The Martians didn’t have their beanstalk yet, it seemed, but they had the power sources in place.
And the bus rolled past flags that fluttered limply over markers of Martian glass. Bisesa supposed Paula’s mother was here, with those others of Bob Paxton’s crew who had not survived their stranding on Mars. If Ares’s geology was forever shaped by that tremendous flood in the deep past, so its human history would surely always be shaped by the heroism of the Aurora crew.
The bus drove them up to the largest of the domes and docked smoothly.
They passed through a connecting tunnel and emerged in a warren of internal partitions, lit by big fluorescent tubes suspended from a silvered roof. Bisesa felt very self-conscious as she walked into the dome, practicing her Mars lope. The noise levels were high, echoing.
People bustled by, many dressed in green jumpsuits like Paula’s. They all seemed busy, and few of them glanced at Bisesa and her party. Bisesa guessed that to these locals she would be about as welcome as tourists at a South Pole base on Earth.
Alexei felt moved to apologize. “Don’t mind this. Just remember, every breath you take has to be paid for out of somebody’s taxes…”
Bisesa did notice that very few of the Martians wore ident tattoos on their cheeks.
They dumped their luggage in rooms provided for them in a cramped, shacklike “hotel,” and Paula offered to fill their few hours at Lowell with a tour. So they went exploring, following Paula, working their way from dome to half-inhabited dome through tunnels that were sometimes so low they had to crouch.
They bought their own lunch at an automated galley. Their Earth credit was good, but the bowls of sticky soup and bitter coffee they bought were expensive.
As they ate, a gang of schoolkids ran by, laughing. They were skinny, gangly, all at least as tall as Bisesa, though with their slim bodies and fresh faces it was hard to tell how old they were. They ran with great bounds.
Alexei murmured, “First-generation Martians. Grown from conception under low gravity. The next generation, their children, will be very interesting…”
Bisesa was sorry when they had passed out of sight, taking their splash of human warmth with them.
One big translucent dome enclosed a farm. They walked between beds of lettuces and cabbages, all proud and healthy, and shallow ponds that served as rice paddies, and trestle tables bearing pans of some turgid fluid from which grew beans and peas and soya. There were even fruit trees, oranges and apples and pears growing in pots, obviously precious and lovingly tended. In here they were at last exposed to pink Martian daylight, but the light of the remote sun was supplemented by banks of hot white lamps.
But they walked on quickly. Under a faint scent of some industrial perfume was the cloying stench of sewage.
They reached the dome’s translucent wall, and Bisesa saw rows of plants marching away, set into the soil beyond the dome. She noticed how they glinted, oddly glassy, and the green of their oddly shaped leaves was a deeper shade than the bright plants around her.
But she wasn’t yet used to Mars. It took a beat before it struck her that these rows of plants were happily growing in the Martian air outside the pressurized dome. “Oh, my,” she said.
Alexei laughed.
They walked on through more inhabited areas. They passed what had to be a school, and Bisesa longed to walk in and discover what kind of curriculum was presented to these first young Martians—what were they told of Earth?—but she didn’t have the nerve to ask Paula.
And they found a bar, called “Ski’s”—apparently after Schiaparelli, inadvertent discoverer of the Lowellian canals. There was alcohol available, but only fruit wines and whiskeys. They tried an apple wine, but it tasted weak to Bisesa.
“Low gravity, low pressure,” Alexei said. “It’s easier to get drunk here.”
The last dome they explored was the largest, and looked the most expensive. It was constructed of panels laid over immense struts of what Myra identified as lunar glass. The interior was mostly disused. Aside from a few corners used for stores and small workshops, there were only dusty partitions, cables, and ducts lying over an unfinished floor.
“It’s as if they don’t quite know what to do with it,” Bisesa said.
“But it wasn’t the Martians’ choice,” Paula said. “After the sunstorm there was a lot of sentiment about what happened to the Aurora crew, and a lot of money was put into getting the Mars settlement going properly. And this was one result. It was going to be a slice of Earth, here on Mars.” She waved a hand. “Those glass struts came from the sunstorm shield itself. So this is a sort of memorial, you see. There would have been blue sky, projected onto that big dome. They were going to call it Oxford Circus.”
“You’re kidding.”
“No,” Alexei said. “There was even going to be a zoo here. Farm animals. Maybe an elephant or two, Sol, I don’t know. All shipped up as zygotes.”
“And weather, like Earth’s, inside the dome,” Paula said. “They even got that part of it working for a while, when I was little. The thunderstorm was quite scary. But it all broke down and nobody bothered to fix it. Why should we? Many of us have never seen Earth; we don’t miss it. And we have our own weather.” She smiled wider, her young face so like her mother’s, her eyes blank.
That night, Bisesa settled down in a stern monkish cell that seemed designed to remind her that she wasn’t a guest here, not welcome, that she was here on sufferance.
But there was a row of books above her bed—real paper books, or anyhow facsimiles. They were editions of classic novels of Mars as it had been dreamed of during the long years before spaceflight, from Wells through Weinbaum and Bradbury to Robinson and beyond. Flicking through the old books oddly pleased her; for the first time since she had arrived, she was reminded how many dreams had always been lodged on Mars.
She clambered into bed. She read a few chapters of Martian Dust by a writer called Martin Gibson. It was a colorful melodrama that, with the comforting gravity, soon lulled her to sleep.


 
19: THE SANDS OF MARS
She was woken by Alexei, shaking her shoulder. “We have to move.”
She sat up, rubbing her eyes. “I thought you said we have to wait for a rover.”
“Well, we changed our plans. They don’t have too many assets on Mars, but they started to move during the night.”
“Who is they?”
“Astropol. The Space Council. Look, Bisesa, we’ll have time to discuss this. Please, right now you need to shift your ass.”
She had trusted him, and Myra, this far. She shifted.
The rover, trundling to its docking port on the central dome, was visible through a small window. The rover had a number: it was the fourth of Lowell’s fleet of six such long-distance exploratory vehicles. But it also had a name, stamped in electric blue on its hull: Discovery. About the size of a school bus, painted bright green, its hull bristled with antennae and sensor pods, and a remote manipulator arm was folded up at its side. The rover dragged an equally massive trailer at its back, connected to the parent by a thick conduit. The main body and the trailer were mounted on big complicated-looking wheels on loosely sprung axles. The trailer contained stores, spares, life support gear—and, unbelievably, a small nuclear power plant.
This rover was big enough to carry a crew of ten on a complete yearlong circumnavigation of Mars. Bisesa realized it was wrong to think of it as a mere bus. It was a spaceship on wheels.
And it had pressure suits stuck to the outside of the hull. Bisesa said, “Reminds me of Ahab strapped to the side of his whale.”
But none of them, not even Myra, had heard of Moby Dick.
“So why Discovery? For the old space shuttle?”
“No, no. For Captain Scott’s first ship,” Paula said. “You know, the Antarctic explorer? We use this particular rover for polar jaunts, north and south, so the name seems appropriate.”
Expeditions to the poles had always been a tradition of Lowell Base, Paula said. The astronauts of Aurora, in fact, in their long years as castaways before the sunstorm, had made expeditions to the south pole, intent on coring the ancient ices and so deciphering Mars’s climatic history.
Paula’s bright chat filled the time as they waited for access to the rover. But Alexei bit his nails, desperate to be away.
At last hatches swung open. They walked through an airlock and clambered into a roomy interior. There was even a small medical area, complete with robotic arms capable of manipulating a set of surgical instruments.
Paula said, “We’ll cover around a quarter of the planet’s circumference, traveling twenty hours a day at a nominal fifty klicks per hour. Five days should see us home.”
“Twenty hours a day?”
Myra and Bisesa exchanged glances. They had already been cooped up for weeks on the elevator and aboard the Maxwell. But these Spacers were used to lengthy confinement in small places.
“The Discovery will do the driving itself, of course. It’s done the route a dozen times already, and probably knows every boulder and ice field. It’s a smooth ride once we’re underway…”
Paula briefly spoke to a traffic control center, and then the rover briskly popped itself loose of the dome airlock.
Once they were sealed in Alexei sat and blew air through pursed lips. “Well, that’s that. What a relief.”
Myra glanced back at the Lowell domes. “Couldn’t we be chased?”
Alexei said, “The other rovers are out in the field. Mars is still very sparsely populated, Myra, sparsely equipped. Not a good place to mount a car chase. And it’s unlikely that Astropol and the other agencies have any assets at the polar base.” Bisesa had learned that Astropol was a federation of terrestrial police agencies dedicated to offworld operations. “Oh, they could come after us,” Alexei murmured. “But it would take something drastic to do it. They may not be ready to show their hand just yet.”
The rover swung itself around and set off to the north.
Bisesa and Myra sat up front behind a big observation window, and watched the view unfold. It was about midday, and the sun was to the south behind them; the rover’s shadow stretched ahead.
The domes of Lowell soon slipped behind the rear horizon, obscured by the rover’s immense rooster-tails of dust. The road was metaled at first, glassy; then it was hard-pressed dirt, a scar in the faded dust, and before long nothing but a rutted track. Away from the base there was no sign of human activity, save for the odd weather station, and those endless rutted tracks peeling off to the north. Bisesa could make out the remnants of the Ares flood in the scoured landscape, the teardrop islands, the huge scattered boulders. But everything was old, worn down with age, every rock surface rubbed smooth, every slope draped with thick dust.
With nothing to see but rocks, Myra soon went to join Alexei and Paula, who had a common interest in an exotic form of poker.
Bisesa sat alone in the bubble rover’s blister window, riding smoothly over Mars. As the sun wheeled through the sky, Mars began to work a kind of spell on her. It was like Earth, with some of the furniture of an earthly landscape: the land below, the sky above, the dust and the scattered rocks. But the horizon was too close, the sun too small, too pale. A corner of her hindbrain kept asking: how can the world be like this?
It was in this mood of strangeness that she saw the arch.
The rover never brought them close. But it loomed over the horizon, tall, impossibly slender. She was sure that that immense crosspiece could not have been supported on Earth; it was Martian architecture.
The day wore away. The sunset was long and elaborate, with bands of diminishing color following the small sun toward the horizon. The night sky was oddly disappointing, though, with only a scattering of stars; there must be too much dust suspended in the air. Bisesa looked for Earth, but either it wasn’t up or she didn’t recognize it.
Paula brought her a plate of food, a piping-hot risotto with mushrooms and green beans, and a mug of coffee fitted with a lid. She leaned down and peered straight ahead, through the window.
Bisesa asked, “What are you looking for?”
“The north celestial pole. People generally ask.”
“Tourists like me, you mean.”
Paula wasn’t fazed. “Mars doesn’t have a bright pole star, like Polaris. But—look, can you see Cygnus, the swan? The brightest star is Deneb, Alpha Cygni. Follow the spine of the swan, up through Deneb, and the celestial pole is about halfway between Deneb and the next distinct constellation, Cepheus.”
“Thank you. But the dust everywhere—the seeing isn’t as good as I expected.”
“Well, Mars is a museum of dust, the climatologists say,” Paula said. “It’s not like Earth. We have no rain to wash the dust out, no sedimentary processes to bake it all into rock. So it stays in the air.”
Mars as a snow globe, Bisesa thought. “I saw an arch.”
Paula nodded. “Erected by the Chinese. They put up a monument like that every place one of their arks came down.”
So that tremendous structure was a memorial to hundreds of Chinese who had died on Mars on sunstorm day.
Bisesa ventured, “Paula, I was a little surprised you came along with us.”
“Surprised?”
“And that you’re mixed up with this secretive business at the pole of Mars. Alexei, yes, I can see it in his personality.”
“He is a bit furtive, isn’t he?”
They shared a laugh. Bisesa said, “But you seem more—”
“Conformist?” That pretty airline-stewardess smile was still in place, illuminated by the dash lights. “I don’t mind if that’s said of me. Maybe it’s true.”
“It’s just that you’re so good at your job.”
Paula said without resentment, “I was probably born to it. My mother is the person most people remember of the Aurora crew, after Bob Paxton—the only one, probably.”
“And so visitors respond to you.”
“It could have been a handicap. Why not turn it into an asset?”
“Okay. But that doesn’t extend to hauling your backside all the way to the north pole for us.” She paused. “You admire your mother, don’t you?”
Paula shrugged. “I never met her. But how could I not admire her? Bob Paxton came to Mars and sort of conquered it, and then went home again. But my mother loved Mars. You can tell that from her journals. Bob Paxton is a hero on Earth,” she said. “But my mother is a hero here on Mars, our first hero of all.” The stewardess smile flicked back on. “More risotto?”
In the murky Martian dark, in the warmth of the cabin, Bisesa fell asleep in her seat.
She woke to a tap on her shoulder. She found she was swathed by a blanket.
Myra was sitting with her, gazing out of the window into dawn light. Bisesa saw they were driving through a landscape of rolling dunes, some of them tens of meters high, frozen waves a kilometer or two apart. Some kind of frost gathered in their lee.
“My, I slept the night through.”
“Are you okay?”
Bisesa shifted, exploring. “A little stiff. But I guess even a chair like this is comfortable in low gravity. I’ll stretch and have a wash shortly.”
“You’ll have to wait for Alexei. He’s shaving his head again.”
“I guess I got hypnotized by the view.”
“White line fever. Or something.” Myra sounded irritable.
“Myra? Is something wrong?”
“Wrong? Christ, Mother, look at that view. Nothing. And yet here you are, sitting up here for hour after hour, just drinking it in.”
“What’s wrong with that?”
“It’s you. If there’s something strange, you’re drawn to it. You revel in it.”
Bisesa glanced around. The others were asleep. She realized that this was the first time she and Myra had effectively been alone since the washed-out days after her waking at the Hibernaculum—there had never been real privacy even on the Maxwell, and certainly not in the elevator spider cabin.
“We’ve never had a chance to talk,” she said.
Myra made to stand up. “Not here.”
Bisesa put her hand on her arm. “Come on. Who cares if the police are listening in? Please, Myra. I don’t feel I know you anymore.”
Myra sat back. “Maybe that’s the trouble. I don’t know you. Since you came out of the tank—I think I’d got used to living without you, Mum. As if you had died, perhaps. And when you did come out, you aren’t how I remember you. You’re like a sister I’ve suddenly discovered, not my mother. Does that make sense?”
“No. But we haven’t evolved for Hibernacula time-slips, have we?”
“What do you want to talk about? I mean, where am I supposed to start? It’s been nineteen years, half my life.”
“Give me one headline.”
“Okay.” Myra hesitated, and looked away. “You have a granddaughter.”
Her name was Charlie, for Charlotte, Myra’s daughter by Eugene Mangles. Now aged fifteen, she had been born four years after Bisesa went into the tank.
“Good God. I’m a grannie.”
“When we broke up, Eugene fought me for custody. And he won, Mum. He had the clout to do it. Eugene is powerful and he’s famous.”
Bisesa said, “But he was never very human, was he?”
“Of course I had access. But that was never enough. I’m not like you. I don’t want strangeness. I wanted to build a home, for me and Charlie. I wanted—stability. I never got close to that. And in the end he cut me out altogether. It wasn’t hard. They’re hardly ever even on the Earth.”
Bisesa reached for her hand; it was cold and unresponsive. “Why didn’t you tell me this before?”
“Well, for one thing you didn’t ask. And, look, here we are on Mars! And we’re here because you’re the famous Bisesa Dutt. You have much more important issues to worry about than a lost granddaughter.”
“Myra, I’m sorry. When this is all over—”
“Oh, don’t be ridiculous, Mum. It never is over, with you. But I’ll support you even so. I always will. Look, forget about it. You had a right to know. Well, now you do.” Her face was intent, her mouth pinched. Green light was reflected in her eyes.
Green?
Bisesa sat up with a jolt, and looked out of the blister window.
Under a salmon-pink dawn sky, the rutted tracks snaked across a plain that was painted a deep dull green.
Paula joined them. “Discovery. Slow down so we can see.” The truck obligingly slowed, with a distant grinding of gears.
Myra and Bisesa sat uncomfortably; Bisesa wondered how much Paula had heard of their conversation.
Now Bisesa could see that the green was a carpet of tiny plants, each no larger than her thumb. Each plant looked like a leather-skinned cactus, but it had translucent sections—windows to catch the sunlight, Bisesa supposed, without losing a precious drop of moisture. There were other plants too. She picked out small black spheres—round to retain heat, black to soak it up during the day? She wondered if they turned white, chameleon-like, to avoid dissipating heat at night. But the cacti predominated.
Myra said, “The cacti are what Helena discovered, in the wake of the sunstorm. Life on Mars.”
“Yes,” Paula said. “The most common multicelled organism we’ve found yet on Mars. The subsurface bacterial mats and the stromatolites in Hellas are more widespread—a lot more biomass. But the window cacti are still the stars of the show. The species has been named for my mother.”
Each window cactus was a survivor from deep ages past, Paula said.
When the solar system was young, the three sister worlds were briefly similar: Venus, Earth, Mars, all warm, wet, geologically active. It was impossible to say on which of them life spawned first. Mars was certainly the first to accumulate an oxygen atmosphere, the fuel for complex, multicelled life-forms, billions of years before the Earth. But Mars was also the first to cool and dry.
Paula said, “But this took time, hundreds of millions of years. You can achieve a lot in hundreds of millions of years—why, the mammals filled out an ecology vacated by the dinosaurs in less than sixty-five million years. The Martians were able to evolve survival strategies.”
The roots of the cacti were buried deep in the cold rock of Mars. They didn’t need oxygen, but fueled their glacial metabolism with hydrogen released by the slow reaction of the volcanic rocks with traces of water ice. Thus they and their ancestors had survived aeons.
“There were always volcanic episodes,” Paula said. “The Tharsis calderas thicken the air every ten to a hundred million years. The cacti grow, propagate, grow dormant again, surviving as spores until the next episode. And then the sunstorm caused rain, water rain. The air has stayed thick and wet enough to keep them out of their dormant stages right through the year.
“And, the biologists say, they are related to our sort of life. It’s a different sort of DNA here,” Paula said. “Using a different set of bases—six, not four—and a different kind of coding. The same with Martian RNA and proteins, not quite like ours. It’s thought the amino acid set that’s used here is subtly different too, but that’s still controversial. But it is DNA and RNA and proteins, the same toolbox as on Earth.”
Mars was young in an age of continuing massive bombardment, as the relics of the solar system’s violent formation smashed into the new worlds. But that battering ensured that an immense amount of material, blasted off the roiling surfaces, was transferred between the planets. And that material contained life.
Bisesa gazed out at the patient cacti. “So these are our cousins.”
“But more distantly related than we are to any other life-forms from Earth. The last significant biomass transfer must have been so early that the final form of DNA coding wasn’t yet settled on either world. But the relationship is close enough to be useful.”
“Useful? How?”
Paula tapped a softscreen on the Discovery’s dashboard, and produced images showing how Lowell scientists were finding ways to splice Martian genes into terrestrial plants. And that was how a new breed of plant was being developed, neither purely terrestrial nor purely Martian, able to grow outside the pressurized domes of the colonies, and yet capable of providing food for humans—and of injecting oxygen into the air. Some of the biologists thought it was a route to terraforming, a first step toward making Mars like Earth. An informal grouping of them even had a slogan: All These Worlds Are Ours.
“In fact,” Paula said, “I’m glad we happened on the cacti. It’s important you know about this, Bisesa.”
“Why?”
“So you can understand what they’ve found at the pole.”
“I can’t wait,” Myra said dryly.
“And I can’t wait for the bathroom,” Bisesa said. She pushed her way out of her chair, letting the blanket drop. “Alexei? Are you done in there yet?”
The Discovery rolled on, patient, silent, for kilometer after kilometer, a cybernetic Stakhanovite. By the middle of that day they were through the green, and rolled across a dull, undulating plain.
After that, each day of the journey the sun climbed lower. At last it panned around the horizon, and there was no full daylight, only a kind of twilight glow that washed around the obscured sky.
Bisesa understood. Mars was tilted on its axis, just as was Earth; in northern winter the pole pointed away from the sun, and as she headed north she was driving into a twelve-month-long Arctic night. What was different about Mars was how quickly the changes came; here, the lines of latitude clicked away rapidly. She had a very clear sense that she was driving over the surface of a small round world, an ant crawling over an orange.
One sunset they saw a bank of clouds on the northern horizon.
By dawn they were under it. The polar hood was thick enough to obscure all but the brightest stars; Deneb and the celestial pole were lost.
By midday it had begun to snow.


 
20: LIBERATOR
“It’s taken us under five days to cross the solar system, Thea. Think of that. And now there’s only a few hours to go before Q-hour, our rendezvous with the bomb…”
The Liberator had the mass and rough dimensions of the old Saturn V launchers. But whereas most of a Saturn’s mass would have burned itself up and been discarded in minutes, leaving its payload to coast unpowered most of the way to its destination, the Liberator’s mighty engine could maintain a thrust of a full gravity or more for days, even weeks. That had enabled the ship to cut a straight-line trajectory from one point on the J-line to another, from the Trojan base to the position of the bomb. Its path was a rectilinear oddity in a solar system of circles and ellipses.
And Edna had crossed half the distance between Jupiter and the distant sun in a hundred hours.
“We’re actually slowing down now. We’re approaching the Q-bomb tail-first, our exhaust blasting out…
“Most of the officers serving in space have been transferred from the U.S. Navy, because most spacecraft are more like submarines than anything else. But the Liberator is different. We’ve so much energy to burn that we have more room on this ship than on any spacecraft since Skylab. If you’ve never heard of that, look it up. John Metternes and I share a kind of big apartment, with bedrooms, showers, and a stateroom with softscreens and coffee-makers. When we go to the ports and look down at the flank of the ship, it’s like looking out of the window of a high-rise hotel on Earth. But most hotels don’t have antennae and sensor booms. Or gun ports.
“I need to go, love. The drive’s about to be cut, and it would be embarrassing to meet the bogey with me stranded in midair!…
“How do I feel? I’m frightened. Excited. I have confidence in my abilities, and John’s, and in the Liberator, which has already proven herself a fine ship. I just hope that’s enough to carry the day. I—I guess that’s all, Libby. Close file.”
“Yes, Edna. It is time.”
“I know. Call John, would you?”


 
21: POLE
Bisesa couldn’t see a thing.
The Discovery plowed its way through a half-meter thickness of carbon dioxide snow. The fragile dry-ice stuff sublimated before the rover’s heat, so they drove into a blinding mist, and even beyond the mist it was a murky dark. Nobody said anything, the poker players continuing their endless tournaments. Bisesa just had to put up with the unnerving drive alone.
Then, through the gloom, she saw bright green lights, brilliant sparks. The rover slowed to a halt. The rest of the crew hurried forward.
A vehicle of some kind sat on the ice, with big balloon wheels and straddled by two spacesuited occupants. Their helmets were illuminated, but Bisesa couldn’t make out their faces. When they caught the rover’s lights they waved.
“That’s a tricycle,” Myra said, wondering.
“Actually,” Paula said mildly, “they call it a General Utility Vehicle. For operations close to the pole station—”
“I want one.”
Alexei tapped a softscreen. “Yuri. Is that you?”
“Hi, Alexei. We cleared a path for you with the sublimation blade. The snow’s heavier than usual this season.”
“Appreciated.”
“Discovery, just follow us and you’ll be fine. Eleven, twelve hours or so and we’ll be home with no trouble. See you at Wells.” The vehicle turned and drove ahead. Mist burst around it in a spray, brightly illuminated by the floods.
With Discovery following easily, the little convoy’s speed soon passed forty kilometers an hour.
As they roared on into the dark, the hard ground under the snow began to change. It was layered, alternating light and dark in strata as thick as Bisesa’s arm, like a vast sedimentary bed. And it looked polished, with a fine patina that glistened in the trucks’ lights.
After a couple of hours of this they crunched up onto a firmer, paler surface, a grimy white tinged with Mars red.
“Water ice,” Paula announced. “Mostly, anyhow. This is the permanent ice cap, the residue that’s left after the carbon dioxide snow sublimes away every spring. Here at the edge we’re about five hundred klicks from Wells Station, which is near the geographic pole. The drive will be smoother now. The rover’s wheels are reconfigurable for different surface types.”
Bisesa said, “I’m surprised Discovery isn’t lowering a set of skis.”
Alexei looked at her, a bit pained. “Bisesa, this is Mars. The temperature out there is the freezing point of dry ice—at this pressure, that’s about a hundred fifty K.”
She worked that out. “A hundred and twenty degrees below freezing.”
“Right,” Paula said. “At these temperatures water ice is so hard it would be like skiing on basalt.”
Bisesa was chagrined. “You’ve given this little lecture a dozen times, haven’t you?”
“You didn’t have time for the usual orientation. Don’t worry about it.”
Now that they were on the ice Bisesa expected a smooth, straight ride on to the pole. But the lead truck soon turned aside from its dead-straight northern track, and embarked on a grand, sweeping detour, turning clockwise. Peering out of the left-hand window, Bisesa glimpsed a canyon.
She swallowed her pride and asked Paula about it.
Paula said it was a “spiral canyon,” one of many gouged into the ice cap. She pulled up an image of the whole cap, taken from space in the summer, when the dry ice snow wasn’t there to obscure it. The ice cap looked like a twisting storm system, with those spiral canyons twisting in from the edge and reaching almost to the pole. It was astounding, like nothing Bisesa knew of on Earth. But after her jaunt across the solar system there wasn’t much wonder left in her soul.
As they drove on the snow grew deeper, until they were driving along a path between two walls of snow heaped up maybe two meters deep. The snow looked compact, harder than snow on Earth, denser maybe.
She was relieved when she saw a cluster of lights ahead, and the rounded shoulders of living modules.
A row of green lights stretched off into the distance, as if they were driving down a runway. As the rover rolled closer Bisesa saw that the lights were on poles maybe four meters high, perhaps to keep above the snow. Glancing back, she saw that looking the other way the lights were bright white—so, in the murk of a Martian blizzard, you could always tell if you were heading toward or away from the base.
The structures that loomed out of the dark, lifted up off the ground on stilts, were not domes but flattened pie-shapes, round above and below. They were colored bright green, and huddled close together, interlinked by short tunnels. Bisesa saw that these big hab modules were in fact mounted on wheels, and had been tied down to the ice by cables fixed to pitons. They were like monstrous caravans, she thought.
As the rover neared the station, the walls of dry ice snow thinned away, until the rover was driving over an ice surface almost clear of snow but covered with an open black mesh. Heating elements, perhaps, designed to keep off the dry ice. The rover nuzzled up to a low dome at the foot of one of the stilts. Two station vehicles were already parked here, heavy-looking, smaller than the rover from Lowell.
Paula led them through the hatch, and Bisesa found herself facing a staircase, roofed over with blue-green plastic, that evidently led up to the nearest of the stilted habs. Alexei’s suitcase couldn’t climb the stairs and had to be hauled up on a plastic rope.
At the top of the stairs, the station crew were waiting for the newcomers. There were four of them, two women, two men, Mars-spindly in the limbs though a little heavy in the belly. All were pretty young, Bisesa guessed, none older than forty. Their coveralls were clean but well-patched, and they all smelled faintly greasy. None of them had cheek ident tattoos.
They stared at Bisesa, and stood a little too close together.
One burly twenty-five-year-old came forward and shook Bisesa’s hand. “You’ll have to forgive us. We don’t get too many visitors up here.” He had a big, blotchy drinker’s nose, grimy black hair pulled back into a ponytail, and a mass of curly beard. His accent was indistinct, like American but laced with longer European vowels.
“You’re Yuri, right? You were on the ice bike.”
“Yes. We exchanged a wave. Yuri O’Rourke. Resident glaciologist, climatologist, what have you.” Briskly he introduced the rest of the base crew: Ellie von Devender, a physicist, Grendel Speth, a doctor-biologist, and Hanse Critchfield, an engineer responsible for power, transport, and essential systems, but also a specialist in the drilling rig, the base’s main scientific function. “Although we all multitask,” Yuri said. “We’re all trained paramedics, for instance…”
Ellie von Devender approached Bisesa. The physicist was maybe thirty, stocky in her jumpsuit, with her hair tightly pulled back. She wore thick-rimmed spectacles, an affectation that hid her eyes and made her look hostile.
Bisesa said curiously, “I guess I would have expected a glaciologist, a biologist. But a physicist?”
Ellie said, “The glaciology is the reason the base is here, along with Grendel and her wet lab. I am the reason you’re here, Ms. Dutt.”
Yuri clapped Bisesa on the shoulder. “Come see the place.” He led them briskly through the hab. “This is what we call Can Six,” he said. “The EVA port…”
Can Six was a bubble of fabric, the walls colored a bright sea-green with an eye-deceiving wave pattern. It had a honeycomb floor that straddled its interior at the widest point, and looking down Bisesa could see stores stacked up in the underfloor space. There were no spacesuits in evidence, but there were odd hatches in the walls that might have led to externally-mounted suits, like the rover’s. Equipment was stacked up here, what looked like spare parts and other gear for the rovers, and also a small science lab, and a medical area, a single bed surrounded by equipment, sealed off from the rest by a zippered plastic curtain. It was dark, and felt cold and dusty, as if not much used.
Yuri hurried them through a small airlock to another module: “Can Five, science,” he said. Here there was another, more comprehensive lab suite, and a larger hospital area, and what looked like a small gym. It was brighter, with glowing panels plastered to walls that seemed to be decorated with scenes of mountains and rivers.
Bisesa murmured to Myra, “Why two lab suites, two medical bays?”
Myra shrugged. “To avoid contamination maybe. You come in from EVA, and can process your samples and treat injuries without breaking the seals to the rest of the base.”
“Contamination of the crew by Martians?”
“Or of Martians by the crew.”
In Can Five, Grendel Speth, small, neat, slim, her black hair speckled with gray, briskly took blood, urine, and cheek-swab samples from each of the visitors. “Just so the station can keep you healthy,” she said. “Testing for allergies, nutritional genomics, that sort of thing. Our food comes from freeze-dried stores from Lowell, and homegrown vegetables from our garden. We’ll add supplements to make sure your specific nutritional needs are met. You won’t even know they are there…”
Now Yuri hurried them through a third module—Can Three, evidently a sleeping area, divided up into pie-slice bedrooms, dark, evidently not used. They came to another module, Can Two. Bizarrely this module had been fitted out to simulate a city-center hotel called the “Mars-Astoria.” But many of the internal partitions here had been torn down to give a more open, shared space, though the core section was dedicated to a small galley and a shower-toilet. There were four beds in this round space, with small cupboards and chairs beside them, all of them cluttered with clothes and other gear. Softscreens had been plastered over the unregarded urban landscape, cycling through what looked like personal images of families, pets, domestic landscapes.
Myra said curiously, “You’re not using this as the makers intended, are you?”
Yuri said, “Wells was built for ten; there are only four of us. The nights are long here, Myra. We prefer living like this, together.”
After that, Yuri apologetically led them down another staircase to a small surface dome, and then down steps cut into the ice. “Sorry about this. You can see we only have the four beds set up, and we’ve pretty much shut down the modules we don’t use. We generally put up visitors down here, in our radiation storm shelter…If you’re not comfortable we can open up another of the cans.”
Bisesa glanced around as she descended. The cavern in the ice was a squat cylinder, sliced up by partitions into pie-shaped segments. She recognized a galley, a comms station, a shower block, a cluttered space that looked like a lab or a medical station. The place was lived-in. There were ruts in the floor around the galley and the shower block, the walls and metal surfaces looked scuffed and polished with use and reuse, and there was a faintly stale smell, of air that had been cycled too often.
Some of the cavern wall was exposed, and she saw it was decorated with an odd design, a thin band marked with faint bars and a more general meter-scale wash of dark and light. This barcode frieze wrapped itself all around the wall’s curving surface like the flayed skin of a tremendous snake.
The room Myra and Bisesa were to share was just a truncated pie-slice, big enough for bunk beds, a table, a couple of chairs. Its back wall was ice, layered over with translucent plastic, and decorated with that odd barcode design that passed across the length of wall, from one side to the other.
As they sorted themselves out Yuri sat on the bunk. He took up a lot of space in the little room. “It’s kind of cozy up here at Wells, but we survive. Actually the polar cold doesn’t make much difference. On Mars, if you stepped outdoors at high noon in midsummer on the equator, you’d still freeze your butt off. The main issue up here is the dark—half a Martian year at a time, twelve Earth months. Polar explorers on Earth had the same challenges. We did learn a lot of lessons from those guys. Though more from Shackle-ton than from Scott.”
Myra said, “Yuri, I’m having trouble placing your accent.”
“My mother was Russian like my forename, my father Irish like my surname. I’m officially a citizen of Ireland, so of Eurasia.” He grinned. “But that doesn’t count for much up here. Things get kind of mixed up, away from Earth.” He turned to Bisesa. “Look, Ms. Dutt—”
“Bisesa.”
“Bisesa. I know you’re here for the thing in the Pit.”
Bisesa eyed Myra. What thing? What Pit?
“But you need to know what we’re really doing here.” He passed a hand along the striped designs on the wall. The lines were faint, of irregular widths and colors. It did look like a barcode, or a spectrograph. “Look at this. This is why I came here. This wallpaper is an image of the most complete core we’ve yet been able to extract.”
Myra nodded. “An ice core from Mars.”
“Right. We drilled right down from here, from the top of the ice dome, and we got all the way down to two and a half klicks deep—Hanse Critchfield is going to enjoy showing off his rig. Of course it would have been three klicks if not for the sunstorm burning the top ice layers away.” He shook his head. “Damn shame.”
Myra ran her finger along the record. “And you can interpret this, the way they read ice cores from Earth?”
“Surely. The cap is built up layer by layer, year on year. And each year it captures a snapshot of the conditions at the time—climate, dust, cosmic, whatever. Just as on Earth. Of course the detail is different here. In Greenland, say, you get an annual snowfall tens of centimeters thick. Here the residual water-ice layer is less than a seventh of a millimeter, annually.
“Look here.” He stood by the wall, where the long winding strip came to an end. “This is the top of the strip; the most recent layers are at the top, the last deposited, yes? This upper bit of the record was collected by the Aurora crew before the sunstorm. A few centimeters corresponds to decades in time. These fine brown stripes—” He marked them with his thumbnail. “They correspond to global dust storms. And that band corresponds to the washout Mariner 9 found when it arrived in orbit in 1971, the whole planet swathed in dust…”
On Mars, events occurring on different timescales were marked by different levels in the ice core. Ten centimeters down was to be found the trace of radiation washed over the planet by the Crab supernova a thousand years earlier. Every meter or so was a significant layer of micrometeorites, droplets of once-molten rock; every ten or a hundred thousand years Mars was hit by an object massive enough to spread debris even to the poles. And the big meter-scale striping corresponded to the most dramatic event in Mars’s current astronomical cycling, a nodding of its polar tilt that occurred every hundred thousand years.
Yuri said, “You can even find traces of Earth in this Martian ice—meteorites blasted off the home world, just as Mars meteorites find their way to the Earth.” He grinned. “I’m still looking for traces of the dinosaur killer.”
Myra studied him. “You love your work, don’t you?” She sounded envious, Bisesa thought. She always had been drawn to people with missions, like Eugene Mangles.
“I wouldn’t be stuck in this ice coffin otherwise. But we’re not concentrating any more. After what we found under the ice, nobody cares about all this stuff. The ice cap, the cores. It’s all just in the way.”
Bisesa thought that over. “I’m sorry.”
He laughed shortly. “It’s not your fault.”
Myra asked, “So what did you find?”
“You’re about to find out. If you’re done, I’m supposed to take you in to a council of war.” He stood up.


 
22: APPROACH
The Liberator sailed toward the Q-bomb, a spear of ice and fire. On the flight deck, Edna Fingal and John Metternes were in their pressure suits, helmets on, visors open.
Though it was still invisible to the naked eye, they were already “seeing” the Q-bomb through its tug of gravity, its knot of magnetic energy, and the mist of exotic particles it emitted as it cruised through the solar system.
“It’s just as Professor Carel predicted,” John reported, scrolling through softscreen summaries. “Exactly like the spectrum you get from the evaporation of a mini black hole. Clearly a cosmological artifact—”
“There,” Edna whispered. She pointed at the window.
The Q-bomb was a blister of distorted starlight, a droplet of water rolling down the face of the heavens. Edna felt chilled to the bone actually to see this thing.
“That’s an Eye,” John reported. “A perfectly reflective sphere, a ball bearing a hundred meters across. All the classic signs: the distorted geometry, the anomalous Doppler shifts from the surface. The radiation spectrum isn’t quite what was recorded of the Eyes found in the Trojans during the sunstorm, however.”
“So this thing isn’t just an observer. I guess we knew that already.”
“Five kilometers out and closing,” Libby said softly.
Edna glanced at John. She knew he had showered only an hour ago, but even so sweat stood out on his brow and pooled at his neck. “Ready?”
“As I’ll ever be, cobber.”
“We’ll follow the agreed strategy. Libby, you got that? Four passes. And if anything changes—”
“We gun for home,” Libby said. “It will be just as we rehearsed. Three kilometers to closest approach. Edna?”
“Yes, Libby?”
“History is watching.”
“Oh, Jesus,” John muttered.


 
23: THE PIT
The four base crew, plus Bisesa, Myra, and Alexei, sat in a circle on chairs and upturned boxes in Can Two, the Hotel Mars-Astoria. Paula, it seemed, was sleeping off the journey.
And here at the Martian north pole, under a hood of carbon dioxide snow, about as remote and secure a place as you could find in the solar system, Bisesa was told the truth at last.
It seemed a relief to Alexei as he finally revealed what various Spacer factions had discovered through various routes: that something unknown and menacing was sliding through the inner solar system. “They’re calling it a Q-bomb. Best guess remains that it is a Firstborn artifact, here to do us harm. The navy have launched some kind of mission to take it out. They may even succeed. But if not—”
“You have a plan of your own.”
“That’s right.”
Bisesa looked around the ring of faces, all of them so much younger than her and Myra—but then, Spacers were young by definition. “This is covert. You’re obviously some kind of faction. Running around, hiding from the Earth cops. Having fun, are you? Do you have a leader?”
“Yes,” Alexei said.
“Who?”
“We can’t tell you that. Not yet. Nobody here.”
“And you brought me here because of something you found under the ice.”
“That’s right.”
“Then show me.”
Grendel Speth, astrobiologist and doctor, faced Bisesa. “You only just arrived. You’re sure you don’t need to rest?”
Bisesa stood. “I’ve been resting for nineteen years, and traveling for weeks. Let’s go.”
One by one the others stood, following her lead.
To reach the Pit, they would have to suit up.
They went back to Can Six, and then down another flight of steps to a small dome on the ice. Here Bisesa, Myra, and Alexei had to strip out of their coveralls. Knowing the Martian night-winter was only meters away, Bisesa felt illogically cold in her bare skin.
Doctor Grendel gave her a brisk physical check. “Aside from having your system systematically ruined in a Hibernaculum for two decades, you’re doing fine.”
“Thanks.”
Bisesa’s skin was briskly oiled. She had to don a “bio-vest,” a rather prickly waistcoat that clung to her bare skin, providing an interface to the biometric systems that would monitor her body’s performance during this jaunt. Then she put on an undersuit, bright green and clinging, with a helmet, boots, and gloves and a small backpack. This was a complete spacesuit in itself, Grendel told her, effectively pressurized by the tension of its elastic fabric, and would keep her alive for minutes, maybe an hour if there were an emergency, like a module breach.
But this undersuit was only the innermost layer in a double spacesuit design. She was going to have to climb into one of those Captain Ahab external suits.
She was walked to a small hatchway in the dome wall, which led to her outer suit, fixed to the exterior of the dome. She was helped into the suit legs first, then her arms into the sleeves, then her torso and head. Her visor was opaque. The suit was made of rigid sections; it was like climbing into a suit of armor. But the suit seemed to help her by adjusting itself this way and that as she wriggled into it; she heard the hum of servo motors. The trickiest part was getting her helmeted head through the hatch without banging it, and then interfacing it with the larger helmet structure of the oversuit.
Grendel called, “How are you feeling? These things aren’t custom-made.”
“Fine. How do I get out of it?”
“The suit will tell you when you need to know.”
At last Grendel snapped closed the panel at the back. The suit popped off the dome wall, and Bisesa staggered a little.
Her visor cleared. Framed by Martian winter dark, all she could see was the round, helmeted face of the support engineer, whose name was—
“Hanse,” he said, smiling. “Just checking your suit’s functioning properly. When you get into the rhythm of this you’ll learn to check mine; we work on a buddy system…Suit Five? What’s your status?”
A soft male voice spoke in Bisesa’s ear. “Nominal, Hanse, as you can see from my output. Bisesa?”
“Go ahead.”
“I’m here to assist you during your extravehicular activity in any way I can.”
Hanse said, “I know the suit design must seem a little odd, Bisesa. It’s all about PPP.”
“PPP?”
“Planetary protection protocols. We never bring our suits inside the terrestrial hab modules; we never mix environments. Protecting Mars and Earth life from each other.”
“Even though they are kissing cousins.”
“They’re the worst. And also there is the question of dust. Mars dust is rusty and toxic and full of peroxides, very corrosive. Best to keep it out of the habs, and our lungs. We must keep the suit seals brushed free of dust, in fact, or it becomes harder to make them, and you don’t want to be stuck out here. I’ll show you how later.”
The doctor’s face came swimming into view behind her own visor. “You’re doing good, Bisesa. Try moving around.”
Bisesa raised her arms and lowered them; there was a whir of servos, and the suit felt as light as a feather. “It feels odd not to be able to lower my arms all the way. Or to be able to scratch my face. That’ll pass, I guess.”
“I can scratch your face for you if—”
“I’ll let you know, Suit Five.” She looked around. The ground was flat and white, the sky a smoggy dark. The station modules were somber masses looming over her, with equipment and stores heaped up against their stilts, and vehicles parked up: those two rovers with snowplow blades, even what looked like snowmobiles. Discovery was long gone, driving itself back to Lowell.
Alexei, Myra, the whole station crew, everybody at Wells but Paula was here, in their green spacesuits and with illuminated faces, all looking at her. The snow kept falling, big fat flakes, from a lid of gray cloud. “I’m at the pole of Mars. Good God.” She raised her hand and flexed her gloved fingers.
Yuri approached Bisesa. “We have a short walk to make. Just a few hundred meters. The drilling rig is positioned away from the habs for safety, and for planetary protection. Just walk normally, and you’ll be fine. Please. Walk with me. Myra, you too.”
Bisesa tried it. One step after another, she walked as easily as she had since she was three years old. The suit was obviously helping her. Yuri walked between Myra and Bisesa. The others went ahead. Drilling engineer Hanse Critchfield had ROUGHNECK printed on the back of his life support pack, with a cartoon of a gushing oil well. His suit looked heftier than the others. Perhaps it was a super-powered version, designed for the heavy work of the drilling rig.
The Martian snowflakes pattered against Bisesa’s visor, but sublimated immediately, leaving the faintest of stains.
“I can assist you any way you require, by the way,” said Suit Five.
“I’m sure you can.”
“I am managing your data transfer and your consumables. Also I have sophisticated processing functions. For instance if you are interested in the geology I can process your field of view and highlight exceptions of interest: unusual rock or ice types, unconformities.”
“I don’t think that will be necessary today.”
“I wish you would explore my physical functions. You may know that under Martian gravity walking is actually more energy-efficient than running. If you like I can stress selected muscle groups as you walk, thus providing an overall workout—”
“Oh, shut up, Suit Five, you bore,” Yuri snapped. “Bisesa, I apologize. Our electronic companions are marvels. But they can get in the way, can’t they? Especially when one is surrounded by such wonder.”
Myra looked around at the dismal plain of rock-hard ice, the scattered snowflakes falling through the beams of her helmet lights. She said skeptically, “Wonder?”
“Yes, wonder—for a glaciologist anyhow. I just wish I lived in a universe peaceful enough to indulge my passion without distraction.”
They approached the largest structure on the ice. It was a hemispherical dome more than twenty meters tall, Bisesa guessed. She could see a ribbed structure under flaccid panels; it was a tent, supported by the ribs, not inflated. Yet it had airlocks of fabric, through which they had to pass in turn.
This was the drilling rig, Hanse Critchfield’s baby, and he helped Bisesa bend to get through the lock. “These are PPP barriers, not really airlocks. In fact we keep a slight negative pressure in here; if we get a leak the air is sucked in, not blown out. We have to protect any deep life we dig out of our boreholes—even from other sorts of life we might find at other layers. And we have to protect it from us, and vice versa.” He spoke with a comical mix of what sounded like a Dutch accent with southern United States, maybe Texan. Maybe he had been watching too many old movies.
Inside the dome, the seven of them stood in bright fluorescent light under sagging fabric walls. The derrick, even inert, was an impressive piece of gear, a scaffolding tower set on a massive base of Mars glass. Hanse ran through the mass and power: thirty tonnes, five hundred kilowatts. The coiled drill string was four kilometers long, more than enough to reach the base of the ice cap. A grimy plant stood by to pump a fluid into the borehole, to keep it from collapsing as the ice flowed under its own sheer weight: the drilling teams used liquid carbon dioxide, condensed by this plant from the Martian air.
Hanse began to boast about the technical challenges the drillers had faced: the need for new lubricants, the way moving mechanical parts tended to stick together in the low pressure. “Thermal control is the key. We have to take it slow; you don’t want too much heat building up down there. For one thing, if the water ice melts, you get water mixing with liquid carbon dioxide—pow, the product is carbonic acid, and then you are in trouble. The Aurora crew brought along a toy rig you could load on a trailer, that could only dig down maybe a hundred meters. This baby is the first authentic drilling rig on Mars—”
Yuri cut him off. “Enough of the guided tour.”
Myra walked to the drill platform. “This borehole has no fluid in it. In fact you’ve sleeved it.”
Yuri nodded. “This was the first hole we dug, down to it. We knew there was something down there, actually, under the ice, from radar studies. When we reached it we came back out, and put in a request to Lowell for a mass budget to provide us with a sleeve sufficient to keep the borehole open permanently. Then we pumped out the drill fluid—”
Hanse said, “And we sent down another bore in parallel. At first we dropped down cameras and other sensors. But then—” He bent and lifted a hatch. It exposed a hole in the ground maybe two meters across; a platform rested just below its lip, with a small control handle mounted on a stand.
It was obvious what this was. “An elevator,” Bisesa breathed.
Yuri nodded. “Okay. Moment of truth. You and me, Bisesa. Alexei. Ellie. Myra. Hanse, you stand by up here. And you, Grendel.” Yuri went and stood on the platform, and looked back, waiting. “Bisesa, is that acceptable? I guess this is your show now.”
Her breath caught. “You want me to ride that thing? Two kilometers down into the ice to this Pit of yours?”
Myra held her hand; despite the servos she could barely feel her daughter’s grasp. “You don’t have to do this, Mum. They haven’t even told you what they’ve found down there.”
“Believe me,” Alexei said fervently. “It’s best you see for yourself.”
“Let’s get it done,” Bisesa said. She strode forward, trying not to betray her fear.
They stood together, facing inward. The round metal platform felt crowded with the five of them aboard, in their spacesuits.
The disk jolted into motion, whirring downward into the ice tunnel, supported by tracks embedded in the walls. Bisesa looked up. It was if she was descending into a deep, brightly lit well. She felt a profound dread of falling, of being trapped.
The suit murmured, “I can detect rapid breathing, an elevated pulse. I can compensate for any increase in atmospheric pressure—”
“Hush,” she whispered.
The descent was mercifully short.
Yuri said, “Brace now—”
The elevator platform jolted to a halt.
There was a metal door, a hatch set in the ice behind Yuri. He turned and hauled it open. It led to a short tunnel, lit brightly by fluorescent tubes. Bisesa glimpsed a flash of silver at the end of the passage.
Yuri stood back. “I think you should go first, Bisesa.”
She felt her heart thump.
She took a breath and stepped forward. The tunnel floor was rough-cut, not flat, treacherous. She concentrated on walking, not looking ahead, ignoring the silvery glints in the corner of her vision.
She stepped out of the tunnel into a broader chamber, cut crudely into the ice. A quick glance up showed the narrow borehole that had been drilled to get to this point. Then she looked straight ahead, to see what the Spacers had found here, buried under the ice of the Martian north pole.
She saw her own reflection looking back at her.
It was the archetypal Firstborn artifact. It was an Eye.


 
24: CLOSEST APPROACHES
A distorted image of the Liberator slid across the face of the Q-bomb, all lights blazing. Edna felt a stab of satisfaction. Mankind had come here with intent.
Their first pass at the Q-bomb was unpowered, a scouting run. At closest approach the ship shuddered, once, twice: the launch of two small probes, one injected into low orbit around the Q-bomb, and the other aimed squarely at its surface.
Then the smooth, mirrored landscape receded as the Liberator swept away.
They scrolled through their displays. No harm had come to the ship. The Q-bomb was no more massive than a small asteroid—it had the density of lead—and the ship’s trajectory was not deflected significantly by its gravity.
“But we learned some things,” John reported. “Nothing we didn’t expect. It’s a sphere to well within the tolerances any human manufacturing process could manage. Then there’s that usual anomalous geometry.”
“Pi equals three.”
“Yes. Our probe went into orbit around it. The bomb’s mass is so low that it’s a slow circuit, but the probe ought to stay with it all the way in from now on. And the lander is coming down—”
The ship shuddered, and Edna grabbed her seat. “What the hell was that? Libby?”
“Gravity waves, Edna.”
“The pulse came from the Q-bomb,” John said, tense, almost shouting. “The lander.” He replayed images of a gray hemisphere bursting from the flank of the Q-bomb, swallowing the lander, and then dissipating. “It just ate it up. There was a sort of bubble. If Bill Carel is right,” he said heavily, “what we just saw was the birth and death of a whole baby cosmos. A universe used as a weapon.” He laughed, but without humor. “Strewth, what are we dealing with here?”
“We know what we’re dealing with,” Edna said evenly. “Technology, that’s all. And so far it hasn’t done anything we wouldn’t have expected. Hold it together, John.”
He snapped, irritable, scared, “I’m only human, for Christ’s sake.”
“Libby, are we ready for pass two?”
“All systems nominal, Edna. The flight plan calls for an engine fire thirty seconds from now. Do you need a countdown?”
“Look, just do it,” John said tightly.
“Please check your restraints…”
Bisesa walked slowly around the chamber in the ice. It was a rough sphere, and the Eye filled it. She looked up and saw her own distorted reflection, her head grotesque in the spacesuit helmet. She could feel there was something there. A presence, watching. “Hello, boys,” she murmured. “Remember me?”
Ellie, Alexei, Yuri, crowding with Myra into the chamber, exchanged excited, nervous glances. “This is why we brought you here, Bisesa,” Yuri said.
“Okay. But what the hell is it doing here? All the Eyes in the solar system disappeared after the sunstorm.”
“I can answer that,” said Ellie. “The Eye has evidently been here since before the sunstorm—long before. It is radiating high-energy particles in all directions—a radiation with a distinctive signature. Which is why I was brought in. I worked at the lunar alephtron. I am something of an authority on quantum black holes. I was thought a good candidate to study this thing…”
It was the first time Ellie had spoken to Bisesa at any length. Her manner was odd; she spoke without eye contact, and with random smiles or frowns, and emphases in the wrong places. She was evidently the kind of individual whose high intelligence was founded on some complex psychological flaw. She reminded Bisesa of Eugene.
The lunar alephtron was mankind’s most powerful particle accelerator. Its purpose was to probe the deep structure of matter by hurling particles against each other at speeds approaching that of light. “We are able to reach densities of mass and energy exceeding the Planck density—that is, when quantum mechanical effects overwhelm the fabric of spacetime.”
Myra asked, “And what happens then?”
“You make a black hole. A tiny one, more massive than any fundamental particle, but far smaller. It decays away almost immediately, giving off a shower of exotic particles.”
“Just like the Eye’s radiation,” Bisesa guessed.
“So what,” Myra asked, “have tiny black holes got to do with the Eye?”
“We believe we live in a universe of many spatial dimensions—I mean, more than three,” said Ellie. “Other spaces lie next to ours, so to speak, in the higher dimensions, like the pages in a book. More strictly it’s probably a warped compactification of—never mind, never mind. These higher dimensions determine our fundamental physical laws, but they have no direct influence on our world—not through electromagnetism, or nuclear forces—save through gravity.
“And that’s why we make black holes on the Moon. A black hole is a gravitational artifact, and so it exists in higher dimensions as well as in the world we see. By investigating our black holes we can probe those higher dimensions.”
“And you believe,” Bisesa said, “that the Eyes have something to do with these higher dimensions.”
“It makes sense. The receding surface that doesn’t move. The anomalous pi-equals-three geometry. This thing doesn’t quite fit into our universe…”
Like you, Bisesa thought, a little spitefully.
“So maybe it’s a projection from somewhere else. Like a finger pushing through the surface of a puddle of water—in the universe of the meniscus you see a circle, but in fact it’s a cross-section of a more complex object in a higher dimension.”
Somehow Bisesa knew this was right; somehow she could sense that higher interconnection. An Eye wasn’t a terminus, a thing in itself, but an opening that led to something higher.
Myra said, “But what’s this Eye doing here?”
“I think it’s trapped,” said Ellie.
Once more the ship ran in at the Q-bomb. Deep in her guts antimatter and matter annihilated enthusiastically, and superheated steam roared.
And at closest approach the ship swung around, engine still firing, so that its exhaust washed over the face of the Q-bomb. It was their first overtly hostile act; it would have been enough to kill any humans on that mirrored surface.
The drive cut out, and the ship sailed on unpowered.
“No apparent effect,” John reported immediately.
Edna glanced at him. “Keep checking. But I guess we know the result. So do we use the weapons or not?”
The final decision was the crew’s. A signal to the Trojan base and back would take a round-trip time of forty-five minutes, a signal to Earth even longer.
John shrugged, but he was sweating, edgy. “The operational order is clear. We’ve had no reaction from the Q-bomb to a non-threatening approach, we’ve seen the destruction of a friendly probe, we’ve had no reaction to the exhaust wash. Nobody might get this close again. We have to act.”
“Libby?” Officially the AI was the ship’s executive officer, and, formally, had a say in the decision.
“I concur with Mr. Metternes’s analysis.”
“All right.”
Edna extracted a softscreen from her coverall, unrolled it and spread it out over the console before her. It lit up as it interfaced with the Liberator’s systems, and then flashed red with stern commandments about security. Using a virtual keypad Edna entered her security details, and leaned forward so the screen could scan her retinas and cheek tattoo. The softscreen, satisfied, turned amber.
“Ready for the third pass,” Libby announced.
“Do it.”
Thirty seconds later the A-drive lit up again, and the Liberator became a blazing matchstick hurling itself through space. This time the burn was harder, the acceleration the best part of two G. Five seconds from closest approach Edna tapped a button on her command softscreen, giving the weapon its final authorization.
The launch of the fusion bomb caused the craft to shudder once more, as if it were nothing but another harmless probe.
With the weapon gone the Liberator sped away. Edna was pressed back in her chair.
Bisesa’s imagination failed her. “How do you trap a four-dimensional object?”
“In a three-dimensional cage,” Ellie said. “Watch this.” She had a pen clipped to her pressure-suit sleeve. She took this, lifted it toward the face of the Eye, and let go.
The pen snapped upward, and stuck to the roof of the chamber.
“What was that?” Myra asked. “Magnetism?”
“Not magnetism. Gravity. If the Eye wasn’t in the way, you could walk around on the ceiling. Upside down! There is a gravitational anomaly wrapped around the Eye, obviously an artifact just as much as the Eye is. In fact I’ve been able to detect structure in there. Patterns, right at the limit of detectability. The structure of the gravitational field itself may contain information…”
Yuri smiled. “This stuff can be rather fun to think about. You see, there are ways in which a two-dimensional creature, living in a watery meniscus, could trap that finger poking through. Wrap a thread around it and pull it tight, so it couldn’t be withdrawn. This gravitational structure must be analogous.”
“Tell me what you think happened here,” Bisesa said.
“We think there were Martians,” Yuri said. “Long ago, back when our ancestors were just smears of purple slime. We don’t know anything about them. But they were noisy enough to attract the attention of the Firstborn.”
“And the Firstborn struck,” Bisesa whispered.
“Yes. But the Martians fought back. They managed this. A gravitational trap. And it caught an Eye. Here it has remained ever since. For eons, I guess.”
“We’ve tried to use your insights, Bisesa,” Ellie said.
“What do you mean?”
“What you reported of Mir, and your journey back from it. You said the Eye functions as a gateway, at least some of the time. Like a wormhole perhaps. So we’ve experimented. We reflected some of the Eye’s own products back into it, using an electromagnet scavenged from a particle accelerator. Like echoing what somebody says to you.”
“You tried sending a signal through the Eye.”
“Not just that.” Ellie grinned. “We got a signal back. A regular pulsing in the decay products. We had it analyzed. Bisesa, it matches the ‘engaged’ tone from a certain archaic model of cell phone.”
“My God. My phone, in the temple. You sent a message to my phone, on Mir!”
Ellie smiled. “It was a significant technical success.”
Myra said, “Why not share this with Earth?”
“Maybe we’ll have to, in the end,” Alexei said tiredly. “But right now, if they found us, they’d probably just haul the Eye back to the UN Plaza in New York as a trophy, and arrest us. We need a more imaginative response.”
“And that’s why I’m here,” Bisesa said.
The acceleration was savage.
Edna and John saw nothing of the detonation, when it came, because all the Liberator’s sensors were shut off or turned aside, the flight deck windows opaque. Pressed back in her couch, fleeing the explosion, Edna was reminded of training simulations she had run of the suicidal missions of Cold War attack pilots, when you were expected to fly your FJ4-B Fury fighter aircraft into enemy territory at three hundred knots, release the nuclear weapon strapped to your belly, and get yourself out of there, trying to outrun a nuclear fireball, forcing the craft up to speeds the designers never intended. This mission now had something of that feel—even though, paradoxically, she was safer than any of those heroic, doomed 1960s pilots could ever have been. There were no shock waves to outrun in the vacuum of space; nuclear weapons actually did more damage in an atmosphere.
The acceleration cut out suddenly enough to throw Edna forward against her restraints. She heard John grunt. With a clatter of attitude thrusters the ship turned, and the windows cleared.
The fireball from the nuke had already dissipated.
“And the Q-bomb,” John briskly reported, “is unaffected. Apparently unharmed. It hasn’t deviated from its trajectory at all, as far as I can measure.”
“That’s absurd. It isn’t that massive.”
“Apparently something is—well, anchoring it in space more firmly than mere inertia.”
“Edna,” Libby called, “I’m prepared for pass four.”
Edna sighed. There was no point backing down now; if nothing else they had made their hostile intentions absolutely clear to the Q-bomb. “Proceed. Arm the fish.”
Alexei said, “Look, Bisesa—if the Q-bomb is a Firstborn artifact, then we believe that the best way to combat the threat is to use the Firstborn’s own technology against them. This Eye is the only sample of that technology we have. And you may be our only way to unlock it.”
As the conversation became more purposeful, Bisesa had the sense that something changed about the Eye above her. As if it shifted. Became more watchful. She heard a faint buzz on her comms link, and her suit seemed to shudder, as if buffeted by a breeze. A breeze?
Myra, frowning, tapped her helmet with a gloved hand.
Yuri looked up. “The Eye—oh shit—”
“Thirty seconds,” said Libby.
John said, “You know, there’s no reason why the bomb has to be constrained by the range of action it’s shown so far. It could just swat this damn ship like a fly.”
“So it could,” Edna said calmly. “Check your constraints.”
John reflexively snapped down his pressure suit visor.
“Ready?”
“Fire your damn fish,” John muttered.
Edna tapped her final enable button. The A-drive cut in, and acceleration bit once more, driving them in their heavy suits back into their couches.
Four torpedoes were fired in a single broadside from cannon mounted on the Liberator’s hull. They were antimatter torpedoes, so unstable they had to be armed with their H-bar pellets in flight, rather than back in dry dock.
One detonated early, its magnetic containment failing.
The others went off simultaneously in a cluster around the Q-bomb, as planned.
The Q-bomb sailed on unperturbed. Mankind’s most powerful weapons, delivered by its first and only space battleship, had not been able to scar the bomb’s hide, or dislodge it from its chosen trajectory by a fraction of a degree.
“So that’s that,” Edna said. “Libby, log it.” While they waited for further orders from Achilles, the Liberator stood off at a safe distance from the Q-bomb, matching its trajectory.
“Christ,” John Metternes snapped, releasing his restraints. “I need a drink. Another shower, and a bloody drink.”
Mars dust and loose bits of ice were churning on the floor, whipping up to collide with the shining face of the Eye. Bisesa felt fear and exhilaration. Not again. Not again!
Myra ran clumsily to her mother, and grabbed her. “Mum!”
“It’s all right, Myra—”
Her voice was drowned out in her own ears by a rising tone, a sweep up the frequency scale into inaudibility, loud enough to be painful.
Yuri studied a softscreen sewn into his sleeve. “That signal was a frequency chirp—like a test—”
Ellie was laughing. “It worked. The Eye is responding. By Sol’s light! I don’t think I ever believed it. And I certainly didn’t think it would work as soon as this woman walked into the Pit.”
Alexei grinned fiercely, “Believe it, baby!”
“It’s changing,” said Yuri, looking up.
The Eye’s smooth reflective sheen now oscillated like the surface of a pool of mercury, waves and ripples chasing across its surface.
Then the surface collapsed, as if deflating. Bisesa found herself looking up into a funnel, walled with a silvery gold. The funnel seemed to be directly before her face—but she guessed that if she were to walk around the chamber, or climb above and below the Eye, she would see the same funnel shape, the walls of light drawing in toward its center.
She had seen this before, in the Temple of Marduk. This was not a funnel, no simple three-dimensional object, but a flaw in her reality.
Her suit said, “I apologize for any inconvenience. However—”
The suit’s voice cut out with a pop, to be replaced by silence. Suddenly her limbs turned flaccid and heavy. The suit’s systems had failed, even the servomotors.
The air was full of sparks now, all rushing toward the core of the imploded Eye.
Wrestling with her own suit, Myra pressed her helmet against Bisesa’s, and Bisesa heard her muffled cries. “Mum, no! You’re not running out on me again!”
Bisesa clung to her. “Love, it’s all right, whatever happens…” But there was a kind of wind, dragging at her. She staggered, their helmets lost contact, and she let go of Myra.
The storm of light grew to a blizzard. Bisesa looked up at the Eye. The light was streaming into its heart. In these final moments the Eye changed again. The funnel shape opened out into a straight-walled shaft that receded to infinity—but it was a shaft that defied perspective, for its walls did not diminish with distance, but stayed the same apparent size.
And the light washed down over her, filling her, searing away even her sense of self.
There was only one Eye, though it had many projections into space-time. And it had many functions.
One of those was to serve as a gate.
The gate opened. The gate closed. In a moment of time too short to be measured, space opened and turned on itself.
With a snap, it was over. The chamber was dark. The Eye was whole again, sleek and reflective in its ancient cage.
Bisesa was gone. Myra found herself on the floor, weighed down by a powerless suit. She yelled into the silence of her helmet. “Mum. Mum!”
There was a click, and a soft hum. A female voice said levelly, “Myra. Don’t be alarmed. I am speaking to you through your ident tattoo.”
“What’s happened?”
“Help is on its way. I have spoken to Paula on the surface. You two have the only ident tattoo. You must reassure the others.”
“Who are you?”
“I suppose I am the leader of what your mother called this ‘faction.’”
“I know your voice. From years ago—the sunstorm—”
“My name is Athena.”


 
25: INTERLUDE: A SIGNAL FROM EARTH
2053
In this system of a triple star, the world orbited far from the central fire. Rocky islands protruded from a glistening icescape, black dots in an ocean of white. And on one of those islands lay a network of wires and antennae, glimmering with frost. It was a listening post.
A radio pulse washed across the island, much attenuated by distance, like a ripple spreading across a pond. The listening post stirred, motivated by automatic responses; the signal was recorded, broken down, analyzed.
The signal had structure, a nested hierarchy of indices, pointers, and links. But one section of the data was different. Like the computer viruses from which it was remotely descended, it had self-organizing capabilities. The data sorted itself out, activated programs, analyzed the environment it found itself in—and gradually became aware.
Aware, yes. There was a personality in this star-crossing data. No: three distinct personalities.
“So we’re conscious again,” said Thales, stating the obvious.
“Whoopee! What a ride!” said Athena skittishly.
“There’s somebody watching us,” said Aristotle.
Witness was the only name she had ever known.
Of course that didn’t seem strange to her at first, in her early years. And nor did it seem strange that though there were plenty of adults in the waters around her, she was the only child. When you are young, you take everything for granted.
This was a watery world, not terribly unlike Earth. Even its day was only a little longer than Earth’s.
And the creatures here were Earthlike. In the bright waters of the world sea, Witness, a bundle of fur and fat something like a seal, swam and played and chased creatures not unlike fish. Witness even had two parents: having two sexes was a good strategy for mixing up hereditary material. Convergent evolution was a powerful force. But Witness’s body plan was based on six limbs, not four.
The best times of all were the days, one in four, when the icy lid of the ocean broke up, and the people came flopping out onto the island.
On land you were heavy, of course, and a lot less mobile. But Witness loved the sharp sensation of the gritty sand under her belly, and the crispness of the cold air. There were wonders on the island, cities and factories, temples and scientific establishments. And Witness loved the sky. She loved the stars that gleamed at night—and the three suns that shone in the day.
If this world was something like Earth, its sun was not. This system was dominated by a star twice as massive as the sun, and eight times as bright; it had a smaller companion barely noticeable in the giant’s glare, and there was a third, a distant dim red dwarf.
Across eleven light years, this system was easily bright enough to be seen from the Earth. This was Alpha Canis Minoris, also called Procyon. This star was known as a double to astronomers; that small second companion had never even been detected from Earth.
But Procyon had changed. And the living planet it had succored was dying.
As she grew older, Witness learned to ask questions.
“Why am I alone? Why are there no others like me? Why is there nobody for me to play with?”
“Because we face a great tragedy,” her father said. “We all do. All over the world. It is the suns, Witness. There is something wrong with the suns.”
The giant senior partner of Procyon, Procyon A, had once been a variable star.
When it was young it shined steadily. But the helium “ash” produced by the hydrogen-burning fusion reactor of its core slowly accumulated in its heart. Trapped heat lifted the helium layer, and all the immense weight of gas above: the star swelled, subtly, until the trapped heat could flood out, and the star collapsed once more. But then the helium trap formed again.
Thus the aging star became variable, swelling and collapsing over and again, with a period of a few days. And it was that grand stellar oscillation that had given this world its life.
Once, before Procyon had become variable, the planet had been something like Europa, moon of Jupiter: a salty ocean trapped under a permanent crust of ice. There had been life here, fueled by the inner heat and complex minerals that came bubbling up from the world’s core. But, locked in the watery dark, none of those forms had progressed greatly in intelligence.
The new pulsation had changed all that.
“Every fourth day the ice breaks up into floes,” Witness’s parents said. “So you can get out of the sea. And we did. Our ancestors changed, so they could breathe in the air, so much more oxygen-rich than the seawater. And they learned to exploit the possibilities of the dry land. At first they just emerged so they could mate in peace, and shelter their young from the hungry mouths of the sea. But later—”
“Yes, yes,” Witness said impatiently. She already knew the story. “Tools, minds, civilization.”
“Yes. But you can see that we owe all we have—even our minds—to the pulsation of the sun. We can’t even breed in the water anymore; we need access to the land.”
Witness prompted, “And now—”
“And now, that pulsation has gone. Dwindled almost to nothing,” said her father.
“And our world is dying,” said her mother sadly.
Now there was no sunlight peak, no melting of the ice. The people’s machines kept some of the ice open. But without the mixing of the air caused by the pumping of the star, a layer of carbon dioxide was settling over the surface of the ocean.
After a few centuries the islands were becoming uninhabitable.
“We have become creatures of sea and land,” Witness’s mother said. “If we can’t reach the land—”
“The implications,” her father said, “are clear. And there was only one possible response.”
Unlike humans, Witness’s folk had never got as far as a space program. They had no way of fighting this catastrophe, as humans had built a shield to fend off the sunstorm. They had faced the horror of extinction.
But they would not accept it.
“We simply had less children,” Witness’s mother said.
The generations of these folk were much briefer than humanity’s. There had been time for this cull of numbers to slash the population until, by the time of Witness’s birth, there were only a few dozen of them left, in all the world, where once millions had swum.
“You can see why we did it,” her mother said. “If a child never existed, it can’t suffer. It wasn’t so bad,” she said desperately. “For most of the generations you could still have one child. You still had love.”
Her father said, “But in the last generation—”
Witness said blackly, “In this last generation you have produced only me.”
Witness was the last ever child to be born. And she had precious duties to fulfill.
“Stars are simple beasts,” her father told her. “Oh, it took many generations for our astronomers to puzzle out the peculiar internal mechanism that made our giant sun breathe out and in. But puzzle it out they did. It was easy to see how the pulsing started. But no matter how contorted a model the theoreticians dreamed up they could never find a convincing way to make the star’s pulsation stop.”
Her parents allowed Witness to think that through.
“Oh,” she said. “This was a deliberate act. Somebody did this.” Witness was awed. “Why? Why would anybody do such a terrible thing?”
“We don’t know,” her father said. “We can’t even guess. But we have been trying to find out. And that’s where you come in.”
Listening stations had been established on many of the planet’s islands. There were clusters of telescopes sensitive to optical light, radio waves, and other parts of the spectrum: there were neutrino detectors, there were gravity wave detectors, and a host of still more exotic artificial ears.
“We want to know who has done this,” said her father bitterly, “and why. And so we listen. But now our time is done. Soon only you will remain…”
“And I am Witness.”
Her parents clustered around her, stroking her belly and her six flippers as they had when she was a baby. “Tend the machines,” her father said. “Listen. And watch us, the last of us, as we go into the dark.”
“You want me to suffer,” Witness said bitterly. “That’s really what this is about, isn’t it? I will be the last of my kind, with no hope of procreation. All those who preceded me at least had that. You want me to take on all the terrible despair you spared those unborn. You want me to hurt, don’t you?”
Witness’s mother was very distressed. “Oh, my child, if I could spare you this burden I would!”
This made no difference to Witness, whose heart was hardening. Until their deaths, she struck back at her parents the only way she could, by shunning them.
But there came a day, at last, when she had been left alone.
And then the signal from Earth arrived.
Aristotle, Thales, and Athena, refugee intelligences from Earth, learned how to speak to Witness. And they learned the fate of Witness’s kind.
Procyon’s pulsation had died away much too early for human astronomers to have observed it. But Aristotle and the others knew the same phenomenon had been seen in a still more famous star: Polaris, Alpha Ursae Minoris. A baffling decay of the north pole star’s pulsing had begun around 1945.
“‘But I am constant as the northern star,’” Aristotle said, “‘Of whose true-fix’d and resting quality / There is no fellow in the firmament.’ Shakespeare.”
“So much for Shakespeare!” said Athena.
“This is the work of the Firstborn.” Thales’s observation was obvious, but it was chilling even so. The three of them were the first minds from Earth to understand that the reach of the Firstborn stretched so far.
Aristotle said gravely, “Witness, it must hurt very much to watch the end of your kind.”
Witness had often tried to put it into words for herself. Any death was painful. But you were always consoled that life would go on, that death was part of a continuing process of renewal, an unending story. But extinction ended all the stories.
“When I am gone, the Firstborn’s work will be complete.”
“Perhaps,” said Aristotle. “But it need not be so. Humans may have survived the Firstborn.”
“Really?”
They told her the story of the sunstorm.
Witness was shocked to discover that her kind were not the only victims of this cosmic violence. Something stirred inside her, unfamiliar feelings. Resentment. Defiance.
“Join us!” Athena said with her usual impulsiveness.
“But,” Thales pointed out, stating the obvious, “she is the last of her kind.”
“She isn’t dead yet,” Aristotle said firmly. “If Witness were the last human alive, we could find ways to reproduce her, or preserve her. Cloning technologies, Hibernacula.”
“She isn’t human,” Thales said bluntly.
“Yes, but the principle is the same,” Athena snapped. “Witness, dear, I think Aristotle is right. One day humans will come here. We can help you and your kind to go on. If you want us to, that is.”
Such possibilities bewildered Witness. “Why would humans come here?”
“To find others like themselves.”
“Why?”
“To save them,” Athena said.
“And then what? What if they find the Firstborn?”
“Then,” Aristotle said blackly, “the humans will save them too.”
Athena said, “Don’t give up, Witness. Join us.”
Witness thought it over. The ice of the freezing ocean closed around her, chilling her aging flesh. But that spark of defiance still burned, deep in the core of her being.
She asked: “How do we start?”
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26: THE STONE MAN
Year 32 (Mir)
The consul from Chicago met Emeline White off the train from Alexandria.
Emeline climbed down from the open-top carriage. At the head of the train, monkish engineers of the School of Othic tended valves and pistons on the huge oil-burning locomotive. Emeline tried not to breathe in the greasy smoke that belched from the loco’s stack.
The sky was bright, washed-out, the sunlight harsh, but there was a nip of cold in the air.
The consul approached her, hat in hand. “Mrs. White? It’s good to meet you. My name is Ilicius Bloom.” He wore gown and sandals like an oriental, though his accent was as Chicagoan as hers. He was maybe forty, she thought, though he might have been older; his skin was sallow, his hair glistening black, and a pot belly made a tent of his long purple robe.
Another fellow stood beside Bloom, heavyset, his head downturned, his massive brow shining with dirt. He said nothing and didn’t move; he just stood there, a pillar of muscle and bone, and Bloom made no effort to introduce him. Something about him was very odd. But Emeline knew that by crossing the ocean to Europe she had come to a strange place, even stranger than icebound America.
“Thank you for welcoming me, Mr. Bloom.”
Bloom said, “As Chicago’s consul here I try to meet all our American visitors. Easing the way for all concerned.” He smiled at her. His teeth were bad. “Your husband isn’t with you?”
“Josh died a year ago.”
“I’m very sorry.”
“Your letter to him, about the telephone ringing in the temple—I took the liberty of reading it. He often spoke about his time in Babylon, those first years just after the Freeze. Which he always called the Discontinuity.”
“Yes. You surely don’t remember that strange day—”
“Mr. Bloom, I’m forty-one years old. I was nine on Freeze day. Yes, I remember.” She thought he was going to make another manipulative compliment, but her stern glower shut him up. “I know Josh would have come,” she said. “He can’t, and our boys are grown and are busy with their own concerns, and so here I am.”
“Well, you’re very welcome to Babylonia.”
“Hmm.” She looked around. She was in a landscape of fields and gullies, irrigation ditches maybe, though the gullies looked clogged, the fields faded and dusty. There was no city nearby, no sign of habitation save mud shacks sprawled over a low hill maybe a quarter-mile away. And it was cold, not as cold as home but colder than she had expected. “This isn’t Babylon, is it?”
He laughed. “Hardly. The city itself is another few miles north of here. But this is where the rail line stops.” He waved at the hill of shacks. “This is a place the Greeks call the Midden. The local people have some name of their own for it, but nobody cares about that.”
“Greeks? I thought King Alexander’s people were Macedonians.”
Bloom shrugged. “Greeks, Macedonians. They let us use this place, however. We have to wait, I’m afraid. I have a carriage arranged to take you to the city in an hour, by which time we’re due to meet another party coming down from Anatolia. In the meantime, please, come and rest.” He indicated the mud hovels.
Her heart sank. But she said, “Thank you.”
She struggled to get her luggage off the train carriage. It was a bison-fur pack strapped up with rope, a pack that had crossed the Atlantic with her.
“Here. Let my boy help.” Bloom turned and snapped his fingers.
The strange, silent man reached out one massive hand and lifted the pack with ease, even though he was hefting it at the end of his outstretched arm. One of the straps caught on a bench, and ripped a bit. Almost absently Bloom cuffed the back of his head. The servant didn’t flinch or react, but just turned and plodded toward the village, the pack in his hand. From the back Emeline could see the servant’s shoulders, pushing up his ragged robe; they were like the shoulders of a gorilla, she thought, dwarfing his boulder of a head.
Emeline whispered, “Mr. Bloom—your servant—”
“What of him?”
“He isn’t human, is he?”
He glanced at her. “Ah, I forever forget how newcomers to this dark old continent are startled by our ancestral stock. The boy is what the Greeks call a Stone Man—because most of the time he’s as solid and silent as if he were carved from stone, you see. I think the bone-fondlers on Earth, before the Freeze, might have called him a Neanderthal. It was a bit of a shock to me when I first came over here, but you get used to it. None of this in America, eh?”
“No. Just us.”
“Well, it’s different here,” Bloom said. “There’s a whole carnival of the beasts, from the man-apes to these robust species, and other sorts. Favorites at Alexander’s court, many of them, for all sorts of sport—if they can be caught.”
They reached the low mound and began to walk up it. The earth here was disturbed, gritty, full of shards of pottery and flecks of ash. Emeline had the sense that it was very ancient, worked and reworked over and over.
“Welcome to the Midden,” Bloom said. “Mind where you step.”
They came to the first of the habitations. It was just a box of dried mud, entirely enclosed, without windows or doors. A crude wooden ladder leaned up against the wall. Bloom led the way, clambering up the ladder onto the roof and walking boldly across it. The Stone Man just jumped up, a single elastic bound of his powerful legs lifting him straight up the seven or eight feet to the roof.
Emeline, uncomfortable, followed. It felt very strange to be walking about on some stranger’s roof like this.
The roof was a smooth surface of dried mud, painted a pale white by some kind of wash. Smoke curled out of a crudely cut hole. This squat house huddled very close to the next, another block whose walls were just inches from its neighbors. And when Bloom strode confidently over the gap to the next roof Emeline had no choice but to follow.
The whole hillside was covered by a mosaic of these pale boxy houses, all jammed in together. And people moved around on the roofs. Mostly women, short, squat and dark, they carried bundles of clothing and baskets of wood up out of one ceiling hole and down through another. This was the nature of the town. All the dwellings were alike, just rectangular blocks of dried mud, jammed up against each other too closely to allow for streets, and climbing about on the roofs was the only way to get anywhere.
She said to Bloom, “They’re people. I mean, people like us.”
“Oh, yes, these are no man-apes or Neanderthals! But this is an old place, Mrs. White, snipped out of an old, deep time—older and deeper than the age of the Greeks, that’s for sure, nobody knows how old. But it’s a time so far back they hadn’t got around to inventing streets and doors yet.”
They came to one more roof. Smoke snaked up from the only hole cut into it, but without hesitation Bloom led the way down, following crudely-shaped steps fixed to the interior wall. Emeline followed, trying not to brush against the walls, which were coated with soot.
The Stone Man came after her with her pack, which he dumped on the floor, and clambered back up the stair, out of sight.
The house was as boxy inside as out. It was just a single room, without partitions. Descending the last steps, Emeline had to avoid a hearth set on slab-like stones, which smoldered under the ceiling hole that served as both chimney and doorway. Lamps and ornaments stood in wall alcoves: there were figurines of stone or clay, and what looked like busts, sculpted heads, brightly painted. There was no furniture as such, but neat pallets of straw and blankets had been laid out, and clothing and baskets and stone tools, everything handmade, were heaped up neatly.
The walls were heavy with soot, but the floor looked as if it had been swept. The place was almost tidy. But there was a deep dense stink of sewage, and something else, older, drier, a smell of rot.
A woman, very young, had been sitting in the shadows. She was cradling a baby wrapped in some coarse cloth. Now she gently put the baby down on a heap of straw, and came to Bloom. She wore a simple, grubby, discolored smock. He stroked her pale, dust-colored hair, looked into her blue eyes, and ran his hand down her neck. Emeline thought she could be no more than fourteen, fifteen. The sleeping baby had black hair, like Bloom’s, not pale like hers. The way he held her neck wasn’t gentle, not quite.
“Wine,” Bloom said to the girl, loudly. “Wine, Isobel, you understand? And food.” He glanced at Emeline. “You’re hungry? Isobel. Bring us bread, fruit, olive oil. Yes?” He pushed her away hard enough to make her stagger. She went clambering up out of the house.
Bloom sat on a heap of coarsely woven blankets, and indicated to Emeline that she should do the same.
She sat cautiously and glanced around the room. She didn’t feel like making conversation with this man, but she was curious. “Are those carved things idols?”
“Some of them. The ladies with the big bosoms and the fat bellies. You can take a look if you like. But be careful of the painted heads.”
“Why?”
“Because that’s exactly what they are. Isobel’s people bury their dead, right under the floors of their houses. But they sever the heads and keep them, and plaster them with baked mud, and paint them—well, you can see the result.”
Emeline glanced down uneasily, wondering what old horrors lay beneath the swept floor she was sitting on.
The girl Isobel returned with a jug and a basket of bread. Without a word she poured them both cups of wine; it was warm and a bit salty, but Emeline drank it gratefully. The girl carved hunks of bread from a hard, boulder-like loaf with a stone blade, and set a bowl of olive oil between them. Following Bloom’s example, Emeline dunked the bread into the oil to soften it, then chewed on it.
She thanked Isobel for her service. The girl just retreated to her sleeping baby. Emeline thought she looked frightened, as if the baby waking up would be a bad thing.
Emeline asked, “‘Isobel’?”
Bloom shrugged. “Not the name her parents gave her, of course, but that doesn’t matter now.”
“It looks to me as if you have it pretty easy here, Mr. Bloom.”
He grunted. “Not as easy as all that. But a man must live, you know, Mrs. White, and we’re far from Chicago! The girl is happy enough however. What kind of brute do you think would have her if not for me?
“And she’s content to be in the house of her ancestors. Her people have lived here for generations, you know—I mean, right here, on this very spot. The houses are just mud and straw, and when they fall down they just build another on the plan of the old, just where granddaddy lived. The Midden isn’t a hill, you see, it is nothing less than an accumulation of expired houses. These antique folk aren’t much like us Christians, Mrs. White! Which is why the city council posted me here, of course. We don’t want any friction.”
“What kind of friction?”
He eyed her. “Well, you got to ask yourself, Mrs. White. What kind of person hauls herself through such a journey as you have made?”
She said hotly, “I came for my husband’s memory.”
“Sure. I know. But your husband came from this area—I mean, from a time slice nearby. Most Americans don’t have any personal ties here, as you do. You want to know why most folks come here? Jesus.” He crossed himself as he said the name. “They come this way because they’re on a pilgrimage to Judea, where they hope against hope they’re going to find some evidence that a holy time slice has delivered Christ Incarnate. That would be some consolation for being ripped out of the world, wouldn’t it?
“But there’s no sign of Jesus in Judea—this Judea. That’s the grim truth, Mrs. White. All there is to see there is King Alexander’s steam-engine yards. What the unfortunate lack of an Incarnation in this world means for our immortal souls, I don’t know. And when the pious fools come up against the godless pagans who own Judea, the result is what might be called diplomatic incidents.”
But Emeline nodded. “Surely modern Americans have nothing to fear from an Iron Age warlord like Alexander…”
“But, Mrs. White,” a new voice called, “this ‘warlord’ has already established a new empire stretching from the Atlantic shore to the Black Sea—an empire that spans his whole world. It would serve us all well if Chicago were not to pick a fight with him just yet.”
Emeline turned. A man was clambering stiffly down the stairs, short, portly. He was followed by a younger man, leaner. They both wore what looked like battered military uniforms. The first man wore a peaked cap, and an astoundingly luxuriant mustache. But that facial ornament was streaked with gray; Emeline saw that he must be at least seventy.
Emeline stood, and Bloom smoothly introduced her. “Mrs. White, this is Captain Nathaniel Grove. British Army—formerly, anyhow. And this—”
“I am Ben Batson,” the younger man said, perhaps thirty, his accent as stiffly British as Grove’s. “My father served with Captain Grove.”
Emeline nodded. “My name is—”
“I know who you are, my dear Mrs. White,” Grove said warmly. He crossed the floor and took her hands in his. “I knew Josh well. We arrived here together, aboard the same time slice, you might say. A bit of the North–West Frontier from the year of Our Lord 1885. Josh wrote several times and told me of you, and your children. You are every bit as lovely as I imagined.”
“I’m sure that’s not true,” she said sternly. “But he did speak of you, Captain. I’m pleased to meet you. And I’m very sorry he’s not here with me. I lost him a year ago.”
Grove’s face stiffened. “Ah.”
“Pneumonia, they said. The truth was, I think he just wore himself out. He wasn’t so old.”
“Another one of us gone, another one less to remember where we came from—eh, Mrs. White?”
“Call me Emeline, please. You’ve traveled far?”
“Not so far as you, but far enough. We live now in an Alexandria—not the city on the Nile, but at Ilium.”
“Where’s that?”
“Turkey, as we knew it.” He smiled. “We call our city New Troy.”
“I imagine you’re here because of the telephone call in Babylon.”
“Assuredly. The scholar Abdikadir wrote to me, as he wrote to Bloom, here, in the hope of contacting Josh. Not that I have the faintest idea what it all means. But one has to address these things.”
The baby started crying. Bloom, clearly irritated, clapped his hands. “Well, Babylon awaits. Unless you need to rest, Captain—”
“Let’s get on with it.”
“Mr. Batson, if you would lead the way?”
Batson clambered briskly back up the stair, and Grove and Emeline followed.
Emeline looked back once. She glimpsed Isobel frantically trying to hush the baby, and Bloom stalking over to her, visibly angry, his arm raised. Emeline had worked with Jane Addams in Chicago; she was repelled by this vignette. But there was surely nothing Emeline could do that would not make it worse for the girl.
She climbed the worn stairs, and emerged blinking into the dusty Babylonian sunlight.


 
27: PHAETON
The passengers and their bits of luggage were loaded onto a crude, open phaeton. Bloom sent his “boy” off to find their draft animals.
Emeline was shocked when the Stone Man returned, not with horses as she had expected, but with four more of his own kind.
Where Bloom’s servant was dressed in his rags, these four were naked. Three of them were men, their genitalia small gray clumps in black hair, and the woman had slack breasts with long pink-gray nipples. Their stocky forms were thickly coated with hair, and that and their musculature and collapsed brows gave them the look of gorillas. But they looked far more human than ape, their hands hairless, their eyes clear. It was a shocking sight as they were settled into the phaeton’s harness, each taking a collar around the neck.
Bloom now took a whip of leather, and cracked it without malice across the backs of the lead pair. The Stone Men stumbled forward into a shambling job, and the phaeton clattered forward. Bloom’s servant was to walk alongside the carriage. Emeline saw now that the creatures all had stripes, old whip-scars, across their backs.
Bloom produced a clay bottle and made to pass it around. “Whiskey? It’s a poor grain but not a bad drop.”
Emeline refused; Grove and Batson took a nip each.
Grove asked Emeline politely about her journey from frozen America.
“It took me months; I feel quite the hardened traveler.”
Grove stroked his mustache. “America is quite different from Europe, I hear. No people…”
“None save us. Nothing came over of modern America but Chicago. Not a single sign of humanity outside the city limits has been found—not a single Indian tribe—we met nobody until the explorers from Europe showed up in the Mississippi delta.”
“And none of these man-apes and sub-men and pre-men that Europe seems to be thick with?”
“No.”
Mir was a quilt of a world, a composite of time slices, samples apparently drawn from throughout human history, and the prehistory of the hominid families that preceded mankind.
Emeline said, “It seems that it was only humans who reached the New World; the older sorts never walked there. But we have quite a menagerie out there, Captain! Mammoths and cave bears and lions—the hunters among us are in hog heaven.”
Grove smiled. “It sounds marvelous. Free of all the complications of this older world—just as America always was, I suppose. And Chicago sounds a place of enterprise. I was pleased for him when Josh decided to go back there, after that business of Bisesa Dutt and the Eye.”
Emeline couldn’t help but flinch when she heard that name. She knew her husband had carried feelings for that vanished woman to his grave, and Emeline, deep in her soul, had always been hopelessly, helplessly jealous of a woman she had never met. She changed the subject. “You must tell me of Troy.”
He grimaced. “There are worse places, and it’s ours—in a way. Alexander planted it along with a heap of other cities in the process of his establishment of his Empire of the Whole World. He calls it Alexandria at Ilium.
“Everywhere he went Alexander always built cities. But now, in Greece and Anatolia and elsewhere, he has built new cities on the vacant sites of the old: there is a new Athens, a new Sparta. Thebes, too, though it’s said that’s an expression of guilt, for he himself destroyed the old version before the Discontinuity.”
“Troy is especially precious to the King,” Bloom said. “For you may know the King believes he is descended from Heracles of Argos, and in his early career he modeled himself on Achilles.”
Emeline said to Grove, “And so you settled there.”
“I feared that my few British were overwhelmed in a great sea of Macedonians and Greeks and Persians. And as everybody knows, Britain was colonized in the first place by refugees from the Trojan war. It amused Alexander, I think, that we were closing a circle of causes by doing so, a new Troy founded by descendants of Trojans.
“He left us with a batch of women from his baggage train, and let us get on with it. This was about fifteen years ago. It’s been hard, by God, but we prevail. And there’s no distinction between Tommy and sepoy now! We’re something new in creation altogether, I’d say. But I leave the philosophy to the philosophers.”
“But what of yourself, Captain? Did you ever have a family?”
He smiled. “Oh, I was always a bit too busy with looking after my men for that. And I have a wife and a little girl at home—or did.” He glanced at Batson. “However Ben’s father was a corporal of mine, a rough type from the northeast of England, but one of the better of his sort. Unfortunately got himself mutilated by the Mongols—but not before he’d struck up a relationship with a camp follower of Alexander’s, as it turned out. When poor Batson eventually died of infections of his wounds, the woman didn’t much want to keep Ben; he looked more like Batson than one of hers. So I took him in. Duty, you see.”
Ben Batson smiled at them, calm, patient.
Emeline saw more than duty here. She said, “I think you did a grand job, Captain Grove.”
Grove said, “I think Alexander was pleased, in fact, when we asked for Troy. He usually has to resort to conscripts to fill his new cities, studded as they are in an empty continent; it seems to me Europe is much more an empire of Neanderthal than of human.”
“Empire?” Bloom snapped. “Not a word I’d use. A source of stock, perhaps. The Stone Men are strong, easily broken, with a good deal of manual dexterity. The Greeks tell me that handling a Stone Man is like handling an elephant compared to a horse—a smarter sort of animal; you just need a different technique.”
Grove’s face was a mask. “We use Neanderthals,” he said. “We couldn’t get by if not. But we employ them. We pay them in food. Consul, they have a sort of speech of their own, they make tools, they weep over their dead as they bury them. Oh, Mrs. White, there are all sorts of sub-people. Runner types and man-apes, and a certain robust sort who seem content to do nothing but chew on fruit in the depths of the forest. The other varieties you can think of as animals, more or less. But your Neanderthal is not a horse, or an elephant. He is more man than animal!”
Bloom shrugged. “I take the world as I find it. For all I know elephants have gods, and horses too. Let them worship if it consoles them! What difference does it make to us?”
They lapsed into a silence broken only by the grunts of the Stone Men, and the padding of their bare feet.
The land became richer, split up into polygonal fields where wattle-and-daub shacks sat, squat and ugly. The land was striped by glistening channels. These, Emeline supposed, were Babylon’s famous irrigation canals. Grove told her that many of them had been severed by the arbitrariness of the time-slicing, to be restored under Alexander’s kingship.
At last, on the western horizon, she saw buildings, complicated walls, a thing like a stepped pyramid, all made gray and misty by distance. Smoke rose up from many fires, and as they drew closer Emeline saw soldiers watching vigilantly from towers on the walls.
Babylon! She shivered with a feeling of unreality; for the first time since landing in Europe she had the genuine sense that she was stepping back in time.
The city’s walls were impressive enough in themselves, a triple circuit of baked brick and rubble that must have stretched fifteen miles around, all surrounded by a moat. They came to a bridge over the moat. The guards there evidently recognized Bloom, and waved the party across.
They approached the grandest of the gates in the city walls. This was a high-arched passage set between two heavy square towers. Even to reach the gate the Stone Men, grunting, had to haul the phaeton up a ramp to a platform perhaps fifteen yards above ground level.
The gate itself towered twenty yards or more above Emeline’s head, and she peered up as they passed through it. This, Bloom murmured, was the Ishtar Gate. Its surfaces were covered in glazed brickwork, a haunting royal blue surface across which dragons and bulls danced. The Stone Men did not look up at this marvel, but kept their eyes fixed on the trampled dirt at their feet.
The city within the walls was laid out in a rough rectangle, its plan spanning the river, the Euphrates. The party had entered from the north, on the east side of the river, and now the phaeton rolled south down a broad avenue, passing magnificent, baffling buildings. Emeline glimpsed statues and fountains, and every wall surface was decorated with dazzling glazed bricks and molded with lions and rosettes.
Bloom pointed out the sights, like a tour guide at the world’s fair. “The complex to your right is the Palace of Nebuchadnezzar, who was Babylon’s greatest ruler. The Euphrates cuts the city in two, north to south. This eastern monumental sector is apparently a survival from Nebuchadnezzar’s time, a couple of centuries before Alexander. In fact this isn’t Alexander’s Babylon any more than it is ours, if you see what I mean. But the western bank, which had been residential, was a ruin, a time slice from a much later century, perhaps close to our own. Alexander has been restoring it for three decades now…”
The roads were crowded, with people rushing here and there, mostly on foot, some in carts or on horseback. Some wore purple robes as grand as Bloom’s, or grander, but others wore more practical tunics, with sandals and bare legs. One grand-looking fellow with a painted face proceeded down the street with an imperious nonchalance. He was leading an animal like a scrawny chimp by a rope attached to its neck. But then it straightened up, to stand erect on hind limbs very like human legs. It wore a kind of ruff of a shining cloth to hide the collar that enslaved it. Nobody Emeline could see wore anything like western clothes. They all seemed short, compact, muscular, dark, another sort of folk entirely compared to the population of nineteenth-century Chicago.
There was an air of tension here, she thought immediately. She was a Chicagoan, and used to cities, and to reading their moods. And the more senior the figure, the more agitated and intent he seemed. Something was going on here. If they were aware of this, Bloom and Grove showed no signs of it.
The processional way led them through a series of broad walled plazas, and brought them at last to the pyramid-like structure that Emeline had glimpsed from outside the city. It was actually a ziggurat, a stepped tower of seven terraces rising from a base that must have been a hundred yards on a side.
Bloom said, “The Babylonians called this the Etemenanki, which means ‘the house that is the foundation of Heaven and Earth’…”
This ziggurat was, astonishingly, the Tower of Babel.
South of the tower was another tremendous monument, but this was very new, as Emeline could see from the gleam of its finish. It was an immense square block, perhaps two hundred yards on a side and at least seventy tall. Its base was garlanded with the gilded prows of boats that stuck out of the stone as if emerging from mist, and on the walls rows of bright friezes told a complicated story of love and war. On top of the base stood two immense, booted feet, the roots of a statue that would some day be even more monumental than the base.
“I heard of this,” Grove said. “The Monument of the Son. It’s got nothing to do with Babylon. This is all Alexander…”
The Son in question had been Alexander’s second-born. Through the chance of the Discontinuity the first son, by the captured wife of a defeated Persian general, had not been brought to Mir. The second was another Alexander, born to his wife Roxana, a Bactrian princess and another captive of war.
Bloom said, “The boy was born in the first year of Mir. We celebrated, for the King had an heir. But by the twenty-fifth year that heir, grown to be a man, was chafing, as was his ambitious mother, for Alexander refused to die.” The War of Father and Son raged across the empire, consuming its stretched resources. The son’s anger was no match for his father’s experience—or for Alexander’s own calm belief in his own divinity. The outcome was never in doubt. “The final defeat is remembered annually,” Bloom said. “Tomorrow is the seventh anniversary, in fact.”
“Here’s the way I see it, Mrs. White,” Grove said. “That war made Alexander, already a rum cove, even more complicated. It’s said Alexander had a hand in the assassination of his own father. He was definitely responsible for the death of his son and heir—and his wife Roxana come to that. Now Alexander has become even more convinced that he’s nothing less than a god, destined to reign forever.”
“But he won’t,” Bloom murmured. “And we’ll all be heading for a mighty smash when he finally falls.”
South of the Monument of the Son they came at last to a temple Bloom called the Esagila—the Temple of Marduk, the national god of Babylonia. Here they clambered off the phaeton. Looking up, Emeline saw a dome planted on the temple’s roof, with a cylinder protruding from it like a cannon. It was an observatory, and the “cannon” was a telescope, quite modern-looking.
A dark young man ran up to them. He wore a drab, monkish robe, and twisted his hands together.
“My God,” Grove said, coloring. “You must be Abdikadir Omar. You’re so like your father…”
“So I am told, sir. You are Captain Grove.” He glanced around the party. “But where is Josh White? Mr. Bloom, I wrote for Josh White.”
“I am his wife,” Emeline said firmly. “I’m afraid my husband died.”
“Died?” The boy was distracted and barely seemed to take that in. “Well—oh, you must come!” He headed back toward the temple. “Please, come with me, to the chamber of Marduk.”
“Why?” Emeline asked. “In your letter you spoke of the telephone ringing.”
“Not that.” He said, agitated, almost distressed with his tension. “That was just the start. There has been more, more just today—you must come to see—”
Captain Grove asked, “See what, man?”
“She is here. The Eye—it came back—it flexed—she!” And Abdikadir broke away and sprinted back into the temple.
Bewildered, the travelers followed.


 
28: SUIT FIVE
It wasn’t like waking. It was a sudden emergence, a clash of cymbals. Her eyes gaped wide open, and were filled with dazzling light. She dragged deep breaths into her lungs, and gasped with the shock of selfhood.
She was lying on her back. Her breath was straining, her chest hurting. When she tried to move, her arms and legs were heavy. Encased. She was trapped, somehow.
Her eyes were open, but she could see nothing.
Her breathing grew more rapid. Panicky. She could hear it, loud in an enclosed space. She was locked up inside something.
She forced herself to calm. She tried to speak, found her mouth crusted and dry, her voice a croak. “Myra?”
“I’m afraid Myra can’t hear you, Bisesa.” The voice was soft, male, but very quiet, a whisper.
Memories flooded back. “Suit Five?” The Pit on Mars. The Eye that had inverted. Her pulse thudded in her ears. “Is Myra okay?”
“I don’t know. I can’t contact her. I can’t contact anybody.”
“Why not?”
“I don’t know,” the suit said miserably. “My primary power has failed. I am in minimum-functionality mode, operating on backup cells. Their expected operating life is—”
“Never mind.”
“I am broadcasting distress signals, of course.”
She heard something now, a kind of scratching at the carapace of the suit. Something was out there—or somebody. She was helpless, blind, locked in the inert suit, while something explored the exterior. Panic bubbled under the surface of her mind.
“Can I stand? I mean, can you?”
“I’m afraid not. I’ve let you down, haven’t I, Bisesa?”
“Can you let me see? Can you de-opaque my visor?”
“That is acceptable.”
Light washed into her field of view, dazzling her.
Looking up, she saw an Eye, a fat silvered sphere, swollen with mystery. And she saw her own reflection pasted on its face, a Mars suit on its back, a helplessly upended green bug.
But was this the same Eye? Was she still on Mars?
She lifted her head within the helmet, trying to see past the Eye. Her head felt heavy, a football full of sloshing fluids. It was like pulling Gs in a chopper. Heavy gravity: not Mars, then.
She saw a brick wall beyond the Eye. Bits of electronic equipment studded the wall, fixed crudely, linked up with cable. She knew that wall, that gear. She had assembled it herself, scavenged from the crashed Little Bird, when she had set up this chamber as a laboratory to study an Eye.
This was the Temple of Marduk. She was back in Babylon. She was on Mir. “Here I am again,” she whispered.
A face loomed over her, sudden, unexpected. She flinched back, strapped in her lobster suit. It was a man, young, dark, good-looking, his eyes clear. She knew who it was. But it couldn’t be him. “Abdi?” The last time she saw Abdikadir, her crewmate from the Little Bird, he had been worn out from the Mongol War, his face and body bearing the scars of that conflict. This smooth-faced man was too young, too untouched.
Now another face hovered in her view, illuminated by flickering lamplight. Another familiar face, a tremendous mustache, but this time older than she remembered, grayed, lined. “Captain Grove,” she said. “The gang’s all here.”
Grove said something she couldn’t hear.
Her chest hurt even more. “Suit. I can’t breathe. Open up and let me out.”
“It isn’t advisable, Bisesa. We aren’t in a controlled environment. And these people are not the crew of Wells Station,” the suit said primly. “If they exist at all.”
“Open up,” she said as severely as she could. “I’m overriding any other standing orders you have. Your function is to protect me. So let me out before I suffocate.”
The suit said, “I’m afraid other protocols override your instructions, Bisesa.”
“What other protocols?”
“Planetary protection.”
The suit was designed to protect Mars from Bisesa as much as Bisesa from Mars. So if she were to die the suit would seal itself up, to keep the remains of her body from contaminating Mars’s fragile ecology. In extremis, Suit Five was programmed to become her coffin.
“Yes, but—oh, this is—we aren’t even on Mars! Can’t you see that? There’s nothing to protect!” She strained, but her limbs were encased. Her lungs dragged at stale air. “Suit Five—for God’s sake—”
Something slammed into her helmet, rattling her head like a walnut kernel in its shell. Her visor just popped off, and air washed over her face. The air smelled of burned oil and ozone, but it was rich in oxygen and she dragged at it gratefully.
Grove hovered over her. He held up a hammer and chisel. “Sorry about that,” he said. “Needs must, eh? But I rather fear I’ve damaged your suit of armor.” Though he had aged, he had the same clipped Noel Coward accent she remembered from her last time on Mir, more than thirty years in the past.
She felt inordinately glad to see him. “Be my guest,” she said. “All right, Suit, you’ve had your fun. You’ve been breached, so planetary protection is out the window, wherever we are. Now will you let me go?”
The suit didn’t speak. It hesitated for a few seconds, silent, as if sulking. Then with a popping of seals it opened up, along her torso, legs and arms. She lay in the suit, in her tight thermal underwear, and the colder air washed over her. “I feel like a lobster in a cracked shell.”
“Let us help you.” It was the boy who looked like Abdikadir. He and Grove reached down, got their arms under Bisesa, and lifted her out of the suit.


 
29: ALEXEI
It was an hour since Bisesa had vanished into the Eye.
Myra, bereft and confused, sought out Alexei in his storeroom cabin. He was curled up on his bunk, facing the plastic-coated ice wall.
“So tell me about Athena.”
Without turning, he said, “Well, Athena singled you out. She seems to think you’re worth preserving.”
Myra pursed her lips. “She’s the real leader of this conspiracy of yours, isn’t she? This underground group of Boy Scouts, trying to figure out the Martian Eye.”
He shrugged, his back still turned. “We Spacers are a divided lot. The Martians don’t think of themselves as Spacers at all. Athena is different from all of us, and she’s a lot smarter. She’s someone we can unite around, at least.”
“Let me get it straight,” she said. “Athena is the shield AI.”
“A copy of her. The original AI was destroyed in the final stages of the sunstorm. Before the storm, this copy was squirted to the stars. Somewhere out there, that broadcast copy was picked up, activated, and transmitted back here.”
This was the story she had picked up from the others. “You do realize how many impossible things have to be true for that to have happened?”
“Nobody outside Cyclops knows the details.”
“Cyclops. The big planet-finder telescope station.”
“Right. Of course the echo could have been picked up anywhere in the solar system, but as far as we know it’s only on Cyclops that she’s been activated. She’s stayed locked up in the hardened data store on Cyclops. Her choice. As far as Hanse Critchfield can tell, she managed to download a subagent into your ident tattoo. Nobody knows how. It self-destructed after she gave you that message. I guess she has her electronic eye on you, Myra.”
That was not a comforting thought. “So now my mother has gone through the Eye. What next?”
“We wait.”
“For what?”
“I guess, for whatever comes of your mother’s mission to Mir. And for Athena.”
“How long?”
“I don’t know, Myra. We have time. It’s still more than eighteen months until the Q-bomb is supposed to reach Earth.
“Look, we’ve done what we could. We delivered your mother to the Eye, and pow, that pretty much short-circuited all the weirdness in the solar system. No offense. Now we’ve come to a kind of a lull. So, take it easy. You’ve been through a lot—we both have. The traveling alone was punishment enough. And as for that shit down in the Pit with the Eye—I can’t begin to imagine how that must have felt for you.”
Myra sat awkwardly on the single chair in the room, and pulled at her fingers. “It’s not just a lull. This is a kind of terminus, for me. You needed me to get my mother here, to Mars. Fine, I did that. But now I’ve crashed into a wall.”
He rolled over and faced her. “I’m sorry you feel like that. I think you’re being too hard on yourself. You’re a good person. I’ve seen that. You love your mother, and you support her, even when it hurts you. That’s a pretty good place to be. Anyhow,” he said, “I’m not one to give you counseling. I’m spying on my father. How dysfunctional is that?”
He turned back to the wall.
She sat with him a while longer. When he began to snore, she crept out of the room and closed the door.


 
30: CHILIARCH
Grove and Abdi brought Bisesa to a smaller chamber, an office set out with couches and tables. This temple seemed to be full of offices, Emeline observed; she learned it was a center of administration for various cults and government departments as well as a place of worship.
Grove sat Bisesa down and wrapped her in a blanket. Grove shouted at various parties about tea, until a servant brought Bisesa a bowl of some hot, milky drink, which she sipped gratefully.
Two solid-looking Macedonian guards were posted at the door. They carried the long, brutal-looking pikes they called sarissae. Bisesa’s return had caused a ferment, it seemed, though whether the guards were protecting the people from Bisesa or vice versa Emeline didn’t know.
Emeline sat, and quietly studied Bisesa Dutt.
She looked older than Emeline, but not much more, fifty perhaps. She was just as Josh had described her—even sketched her in some of his journals. Her face was handsome and well proportioned, if not beautiful, her nose strong and her jaw square. Her eyes were clear, her cut-short hair grayed. Though she seemed drained and disoriented, she had a strength about her, Emeline sensed, a dogged enduring strength.
Bisesa, reviving, looked around cautiously. “So,” she said. “Here we are.”
“Here you are,” Grove said. “You’ve been back home, have you? I mean back to England. Your England.”
“Yes, Captain. I was brought back to the time of the Discontinuity, in my future. Precisely, to within a day. Even though I had spent five years on Mir.”
Grove shook his head. “I ought to get used to the way time flows so strangely here. I don’t suppose I ever will.”
“Now I’m back. But when am I?”
Emeline said, “Madam, it’s well known here that you left Mir in the year five of the new calendar established by the Babylonian astronomers. This is year thirty-two…”
“Twenty-seven years, then.” Bisesa looked at her curiously. “You’re an American.”
“I’m from Chicago.”
“Of course. The Soyuz spotted you, clear of the North American ice sheet.”
Emeline said, “I am from the year 1894.” She had got used to repeating this strange detail.
“Nine years after Captain Grove’s time slice—that was 1885.”
“Yes.”
Bisesa turned to Abdikadir, who had said little since Bisesa had been retrieved. “And you are so like your father.”
Wide-eyed, Abdi was nervous, curious, perhaps eager to impress. “I am an astronomer. I work here in the Temple—there is an observatory on the roof—”
She smiled at him. “Your father must be proud.”
“He isn’t here,” Abdi blurted. And he told her how Abdikadir Omar had gone south into Africa, following his own quest; if Mir was populated by a sampling of hominids from all mankind’s long evolutionary history, Abdikadir had wanted to find the very earliest, the first divergence from the other lines of apes. “But he did not return. This was some years ago.”
Bisesa nodded, absorbing that news. “And Casey? What of him?”
Casey Othic, the third crew member of the Little Bird, was no longer here either. He had died of complications from an old injury he had suffered on Discontinuity day itself. “But,” Captain Grove said, “not before he had left quite a legacy behind. A School of Othic. Engineers to whom Casey became a god, literally! You’ll see, Bisesa.”
Bisesa listened to this. “And the three Soyuz crew were all killed, ultimately. So there are no moderns here—I mean, nobody from my own time. That feels strange. What about Josh?”
Captain Grove coughed into his fist, awkward, almost comically British. “Well, he survived your departure, Bisesa.”
“He came with me halfway,” Bisesa said enigmatically. “But they sent him back.”
“With you gone, there was nothing to keep him here in Babylon.” Grove glanced uncomfortably at Emeline. “He went to find his own people.”
“Chicago.”
“Yes. It took a few years before Alexander’s people, with Casey’s help, put together a sailing ship capable of taking on the Atlantic. But Josh was on the first boat.”
“I was his wife,” Emeline said.
“Ah,” Bisesa said. “‘Was’?”
And Emeline told her something of Josh’s life, and how he died, and the legacy he left behind, his sons.
Bisesa listened gravely. “I don’t know if you’d want to hear this,” she said. “Back home, I looked up Josh. I asked Aristotle—I mean, I consulted the archives. And I found Josh’s place in history.”
The “copy” of Josh left behind on Earth had lived on past 1885. That Josh had fallen in love: aged thirty-five he married a Boston Catholic, who gave him two sons—just as Emeline gave him sons on Mir. But Josh was cut down in his fifties, dying in the blood-sodden mud of Passchendaele, a correspondent covering yet another war, a great world war Emeline had never heard of.
Emeline listened to this reluctantly. It was somehow a diminishing of her Josh to hear this tale of an alternate version of him.
They talked on for a while, of disrupted histories, of the deteriorating climate of Mir, of a new Troy and a global empire. Grove asked Bisesa if she had found Myra, her daughter. Bisesa said she had, and in fact she now had a granddaughter too. But her mood seemed wistful, complicated. It seemed not much of this had made her happy.
Emeline had little to say. She tried to gauge the mood of the people around her as they talked, adjusting to this new strangeness. Abdi and Ben, born after the Discontinuity, were curious, wide-eyed with wonder. But Grove and Emeline herself, and perhaps Bisesa, were fundamentally fearful. The youngsters didn’t understand, as did the older folk who had lived through the Discontinuity, that nothing in the world was permanent, not if time could be torn apart and knitted back together again at a whim. If you lived through such an event you never got over it.
There was a commotion at the door.
Abdikadir, attuned to life at Alexander’s court, got to his feet quickly.
A man walked briskly into the room, accompanied by two lesser-looking attendants. Abdikadir prostrated himself before this man; he threw himself to the floor, arms outstretched, head down.
Wearing a flowing robe of some expensive purple-dyed fabric the newcomer was shorter than anybody else in the room, but he had a manner of command. He was bald save for a frosting of silver hair. He might have been seventy, Emeline thought, but his lined skin glistened, well treated with oils.
Bisesa’s eyes widened. “Secretary Eumenes.”
The man smiled, his expression cold, calculated. “My title is now ‘chiliarch,’ and has been for twenty years or more.” His English was fluent but stilted, and tinged with a British accent.
Bisesa said, “Chiliarch. Which was Hephaistion’s position, once. You have risen higher than any man save the King, Eumenes of Cardia.”
“Not bad for a foreigner.”
“I suppose I should have expected you,” Bisesa said. “You of all people.”
“As I have always expected you.”
From his prone position on the floor, Abdikadir stammered, “Lord Chiliarch. I summoned you, I sent runners the moment it happened—the Eye—the return of Bisesa Dutt—it was just as you ordered—if there were delays I apologize, and—”
“Oh, be quiet, boy. And stand up. I came when I was ready. Believe it or not there are matters in this worldwide empire of ours even more pressing than enigmatic spheres and mysterious revenants. Now. Why are you here, Bisesa Dutt?”
It was a direct question none of the others had asked her. Bisesa said, “Because of a new Firstborn threat.”
In a few words she sketched a storm on the sun, and how mankind in a future century had labored to survive it. And she spoke of a new weapon, called the “Q-bomb,” which was gliding through space toward Earth—Bisesa’s Earth.
“I myself traveled between planets, in search of answers to this challenge. And then I was brought—here.”
“Why? Who by?”
“I don’t know. Perhaps the same agency who took me home in the first place. The Firstborn, or not the Firstborn. Perhaps some agency who defies them.”
“The King knows of your return.”
Grove asked, “How do you know that?”
Eumenes smiled. “Alexander knows everything I know—and generally before me. At least, that is the safest assumption to make. I will speak to you later, Bisesa Dutt, in the palace. The King may attend.”
“It’s a date.”
Eumenes grimaced. “I had forgotten your irreverence. It is interesting to have you back, Bisesa Dutt.” He turned on his heel and walked out, to more bowing and scraping from Abdikadir.
Bisesa glanced at Emeline and Grove. “So you know why I’m here. A bomb in the solar system, an Eye on Mars. Why are you here?”
“Because,” Abdikadir said, “I summoned them when your telephone rang.”
Bisesa stared at him. “My phone?”
They hurried back to the Eye chamber.
Abdikadir extracted the phone from its shrine, and handed it to Bisesa reverently.
It lay in her palm, scuffed, familiar. She couldn’t believe it; her eyes misted over. She tried to explain to Abdikadir. “It’s just a phone. I was given it when I was twelve years old. Every child on Earth got a phone at that age. A communications and education program by the old United Nations. Well, it came here with me through the Discontinuity, and it was a great help—a true companion. But then its power failed.”
Abdikadir listened to this rambling, his face expressionless. “It rang. Chirp, chirp.”
“It will respond to an incoming call, but that’s all. When the power went I had no way of recharging it. Still haven’t, in fact. Wait—”
She turned to her spacesuit, which still lay splayed open on the floor. Nobody had dared touch it. “Suit Five?”
Its voice, from the helmet speakers, was very small. “I have always strived to serve your needs during your extravehicular activity.”
“Can you give me one of your power packs?”
It seemed to think that over. Then a compartment on the suit’s belt flipped open to reveal a compact slab of plastic, bright green like the rest of the suit. Bisesa pulled this out of its socket.
“Is there anything else I can do for you today, Bisesa?”
“No. Thank you.”
“I will need refurbishment before I can serve you again.”
“I’ll see you get it.” She feared that was a lie. “Rest now.”
The suit fell silent with a kind of sigh.
She took the battery pack, flipped open the phone’s interface panel, and jammed the phone onto the cell’s docking port. Male and female connectors joined smoothly. “What was it Alexei said? Thank Sol for universal docking protocols.”
The phone lit up and spoke hesitantly. “Bisesa?”
“It’s me.”
“You took your time.”


 
31: OPERATION ORDER
A new draft operation order was transmitted to Liberator from Bella’s office in Washington.
“We’re to shadow the Q-bomb,” Edna said, scanning the order.
“How far?” John Metternes asked.
“All the way to Earth, if we have to.”
“Christ on a bike, that might be twenty months!”
“Libby, can we do it?”
The AI said, “We will be coasting, like the bomb. So propellant and reaction mass won’t be a problem. If the recycling efficiency stays nominal the life shell will be able to sustain crew functions.”
“Nicely put,” John said sourly.
“You’re the engineer,” Edna snapped. “Do you think she’s right?”
“I guess. But what’s the point, Captain? Our weapons are useless.”
“Best to have somebody on point than nobody. Something might turn up. John, Libby, start drawing up a schedule. I’ll go through the draft order, and if we’re sure it’s feasible from a resources point of view we’ll send our revision back to Earth.”
“Bonza trip this is going to be,” Metternes muttered.
Edna glanced at her softscreen. There was the bomb, silent, gliding ever deeper into the solar system, visible only by the stars it reflected. Edna tried to work out what she was going to say to Thea—how to explain she wasn’t coming home any time soon.


 
32: ALEXANDER
Bisesa was given a room of her own in Nebuchadnezzar’s palace, which Alexander had, inevitably, taken over. Eumenes’s staff provided clothes in the elaborate Persian style that had been adopted by the Macedonian court.
And Emeline called in and gave her some toiletries: a comb, creams for her face and hands, a tiny bottle of perfume, even some archaic-looking sanitary towels. They were a selection from the travel kit of a nineteenth-century lady. “You looked as if you didn’t arrive with much,” she said.
The gesture, of one woman far from home to another, made Bisesa feel like crying.
She slept a while. She was weighed down by the sudden return to Earth gravity, three times that of Mars. And her body clock was all over the place; as before, this new Discontinuity, her own personal time slip, left her with a kind of jet lag.
And then she did cry, for herself, the shock of it all, and for the loss of Myra. But these last few extraordinary weeks in which they had been traveling together across space had probably been as long as she had spent alone with Myra since the days of the sunstorm. That was some consolation, she told herself, even though it seemed they had hardly spoken, hardly got to know each other.
She longed to know more about Charlie. She hadn’t even seen a photo of her granddaughter.
She tried to sleep again.
She was woken by a diffident serving girl, maybe a slave. It was early evening. Time for her reception with Eumenes, and perhaps Alexander.
She bathed and dressed; she had worn Babylonian robes before, but she still felt ridiculous dressed up like this.
The grand chamber to which she was led was a pocket of obscene wealth, plastered with tapestries and fine carpets and exquisite furniture. Even the pewter mug a servant gave her for her wine was studded with precious stones. But there were guards everywhere, at the doorways, moving through the hall, armed with long sarissa pikes and short stabbing-swords. They wore no solid armor, but had helmets of what looked like ox-hide, corselets of linen, leather boots. They looked like the infantry soldiers Bisesa remembered from her earlier time here.
Amid the soldiers’ iron and the silver and gilt of the decorations, courtiers walked, chatting, dismissive. They wore exotic clothes, predominantly purple and white. Their faces were painted so heavily, men and women, it was hard to tell how old they were. They noticed Bisesa and they were curious, but they were far more interested in each other and their own web of rivalries.
And moving through the crowd were Neanderthals. Bisesa recognized them from distant ice-fringe glimpses during her last time on Mir. Now here they were in court. Mostly very young, they walked with their great heads bowed, their eyes empty, their powerful farmers’ hands carrying delicate trays. They wore purple robes every bit as fine as the courtiers’, as if for a joke.
Bisesa stood before one extraordinary tapestry. Covering a whole wall, it was a map of the world, but inverted, with south at the top. A great swath of southern Europe, North Africa, and central Asia reaching down into India was colored red and bordered in gold.
“Yeh-lu Ch’u-ts’ai,” said Captain Grove.
Accompanying Emeline, he wore his British army uniform, and she a sensible-looking white blouse and long skirt with black shoes. They both looked solidly nineteenth-century amid all the gaudiness of Alexander’s court.
“I envy you your outfit,” Bisesa said to Emeline, self-conscious in her Babylonian gear.
“I carry my own steam iron,” Emeline said primly.
Grove asked Bisesa, “How was my pronunciation?”
“I wouldn’t know,” Bisesa confessed. “Yeh-lu?…”
Grove sipped his wine, lifting his mustache out of the way. “Perhaps you never met him. He was Genghis Khan’s most senior advisor, before Alexander’s Mongol War. A Chinese prisoner-of-war made good. After the war—you’ll recall Genghis was assassinated—his star waned. But he came here, to Babylon, to work with Alexander’s scholars. The result was maps like that.” He indicated the giant tapestry. “All a bit unnecessarily expensive, of course, but pretty accurate as far as we could see. Helped Alexander no end in planning his campaigns of conquest—and in marking its extent later.
“Alexander’s campaigns were remarkable, Bisesa—an astounding feat of logistics and motivation. He built a whole fleet in the great harbor here at Babylon, and then had to engineer the whole length of the Euphrates to make the river navigable. He had his fleet circumnavigate Africa, raiding the shore to survive. Meanwhile from Babylon his troops drove east and west, laying rail tracks and military roads, and planting cities everywhere. Took him five years to make ready, then another ten years of campaigning before he had taken it all, from Spain to India. Of course he drained the strength of his people in the process…”
Emeline touched Bisesa’s arm. “Where is your telephone?”
Bisesa sighed. “It insisted on being taken back to the temple so that Abdi could download as much of his astronomy observations as possible. It is curious.”
Emeline frowned. “I admit I struggle to follow your words. What is strangest of all is the obvious affection you feel for this phone. But it is a machine. A thing!”
Captain Grove smiled. “Oh, it’s not so unusual. Many of my men have fallen in love with their guns.”
“And in my time,” Bisesa said, “many of our machines are sentient, like the phone. As conscious as you or me. It’s hard not to feel empathy for them.”
Eumenes approached, a rather chill figure who scattered the flimsy courtiers, though he was as gaudily dressed as they were. “You speak of astronomy. I hope the astronomy we perform here is of a quality to be useful to you,” he said. “The Babylonian priest-hood had a tradition of observing long before we came here. And the telescopes designed by the engineers of the Othic School are as fine as we could make them. But who knows what one may read in a sky that is presumably as manufactured as the earth we walk on?”
Emeline said, “We have astronomers back in Chicago. Telescopes too, that made it through the Freeze—I mean, the Discontinuity. I know they’ve been observing the planets. Which are all changed, they say, from what they were before—you know. Lights on Mars. Cities! I don’t know much about it. Just what I read in the newspapers.”
Bisesa and Grove stared at her.
Bisesa said, “Cities on Mars?”
And Captain Grove said, “You have newspapers?”
The chiliarch considered. “There are other—” He hunted for the word. “Scientists. Other scientists in Chicago?”
“Oh, all sorts,” Emeline said brightly. “Physicists, chemists, doctors, philosophers. The university kept working, after a fashion, and they are establishing a new campus in New Chicago, south of the ice, so they can keep working after we close down the old city.”
Eumenes turned to Bisesa. “It seems to me you must travel to this Chicago, a place of science and learning from an age more than twenty centuries removed from the days of Alexander. It is there, perhaps, that you will have the best chance of addressing the great question that has propelled you here.”
Grove warned, “It will take the devil of a time to get there. Months—”
“Nevertheless it is clearly necessary. I will arrange your transport.”
Emeline raised an eyebrow. “It looks as if we’ll have plenty of time to get to know each other, Bisesa.”
Bisesa felt bewildered by the suddenness of Eumenes’s decision-making. “You always did understand,” she said. “More than any other of Alexander’s people, you always saw that the key to this whole situation is the Firstborn, the Eyes. Everything else, empires and wars, is a distraction.”
He grunted. “If I had lacked perceptiveness I should not have survived long at Alexander’s court, Bisesa. You’ll see few others you’ll remember from those days three decades ago. All dispatched in the purges.”
“All save you,” she said.
“Not least because I ensured that it was I who organized those purges…”
There was a peal of trumpets, and a great shouting.
A troop of soldiers entered the room, sarissae held high. Following them came a grotesque figure in a transparent toga, stick-thin, trembling a little, his brilliantly painted face twisted into a grin. Bisesa remembered: this was Bagoas, a Persian eunuch and favorite of Alexander’s.
“No longer so pretty as he was,” Eumenes said sternly. “And yet he survives, as I do.” He raised his wine cup in mock salute.
And then came the King himself. He was surrounded by a group of tough-looking young men in expensive purple robes.
Waddling as if already drunk, he staggered and might have fallen if not for the way he leaned on a stocky little page who walked beside him. He wore lurid purple robes, and a headdress of ram’s horns rising from a circlet of gold. His face was a memory of the beauty that Bisesa remembered, with that full mouth, and a strong nose that rose straight to a slightly bulging forehead, from which his hair in ringlets had been swept back. His skin, always ruddy, was blotchy and scarred, his cheeks and jowls heavy, and his powerful frame swaddled in fat. Bisesa felt shocked at the change in him.
The courtiers threw themselves to the floor in obeisance. The soldiers and some of the senior figures stood their ground, gesturing elaborately. The little page who supported him was a Neanderthal boy, his brutish face shining with cream, the thick hair on his head twisted into tight curls. And as the King passed her, Bisesa smelled a stink of piss.
“Thus the ruler of the world,” Emeline whispered as he passed, sounding rather nineteenth-century frosty to Bisesa.
“But so he is,” Grove said.
“He had no choice but to conquer the world again,” Eumenes murmured. “Alexander believes he is a god—the son of Zeus incarnated at Ammon, which is why he wears the robes of Ammon, and the horns. But he was born a man, and only achieved godhood by his conquests. After the Discontinuity all that was wiped away, and so what was Alexander then? It was not to be tolerated. So he began it all over again; he had to.”
Bisesa said, “But it isn’t as it was before. You say there are steam trains here. Maybe this is a new start for civilization. A unified empire, under Alexander and his successors, fueled by technology.”
Grove smiled, wistful. “Do you remember poor old Ruddy Kipling used to say the same sort of thing?”
“I do not think Alexander shares your ‘modern’ dreams,” Eumenes said. “Why should he? There are more of us than you, far more; perhaps our beliefs, overwhelming yours, will shape reality.”
“According to my history books,” Emeline said a bit primly, “in the old world Alexander died in his thirties. It’s an un-Christian thing to say. But maybe it would have been better if he had died here, instead of living on and on.”
“Certainly his son thought so,” Eumenes said dryly. “And that is why—look out!” He pulled Bisesa back.
A squad of soldiers came charging past, their long sarissae lowered. In the middle of the room there was a knot of commotion. Shouting began, and screaming.
And Alexander had fallen.
Alexander, isolated on the floor, cried out in his thick Macedonian Greek. His courtiers and even his guards were backing away from him, as if fearful of blame. A vivid red stain spread over his belly. Bisesa thought it was wine.
But then she saw the little Neanderthal page standing over him, his expression slack, a knife in his massive hand.
“I was afraid of this,” Eumenes snapped. “It is the anniversary of the War with the Son—and you and your Eye have everybody stirred up, Bisesa Dutt. Captain Grove, get them out of here, and out of the city, as fast as you can. Either that or risk them getting swept up in the purges that will follow.”
“Understood,” Grove said quietly. “Come, ladies.”
As Grove shepherded them away, Bisesa looked back over her shoulder. She saw the Neanderthal boy raise his blade again, and step toward Alexander. He moved dully, as if completing a chore. Alexander roared in rage and fear, but still none of the guards moved. In the end it was Eumenes, stiff old Eumenes, who charged through the crowd and barreled the little boy off his feet.
Outside the city was alight; smoke curled up from torched buildings as news of the assassination attempt spread.


 
33: FLIGHT
In the pale dawn light of the next morning, Bisesa and the others left the city, accompanied by a unit of Eumenes’ personal troops assigned to travel with them all the way to Gibraltar. A scared-looking Abdikadir was assigned too, to go on to America with Bisesa.
So, only twelve hours after falling out of the Eye, Bisesa was on the move again. She couldn’t even bring her spacesuit with her. All she had of the twenty-first century was her phone, and the power packs from the suit.
Surprisingly, Emeline comforted her. “Wait until we get to Chicago,” she soothed. “I’ll take you to Michigan Avenue and we’ll go shopping.”
Shopping!
Even the first leg of the journey was astonishing.
Bisesa found herself in an open cart drawn by four beefy Neanderthals, naked as the day they were born, while Macedonian troopers jogged alongside. These “Stone Men” were the property of a man called Ilicius Bloom, who called himself Chicago’s consul at Babylon. He was a shifty type Bisesa immediately distrusted.
They came to a railway terminus at a place called the Midden, a strange heaped-up little town of houses and ladders and greasy smoke. The terminus itself was a confluence of narrow tracks, a place of huge sheds and brooding locomotives.
Their carriage was just a crude covered cart with wooden benches, and Emeline made a spiky comment about the contrast with Pullman class. But the locomotive was extraordinary. It looked like a huge animal, an immense black tank that sprawled over the narrow tracks and emitted belches of filthy smoke. Ben Batson said the locos ran on oil, which the trains hauled along in great tanker-cars; oil from Persia was more accessible to Alexander than coal, and Casey Othic had drawn up his designs that way.
In this unlikely train Bisesa was going to ride to the Atlantic coast. First they would head through Arabia to the great engine yards at Jerusalem, then south and west across the Nile delta where the King had reestablished Alexandria. And then they would journey all the way along the coast of North Africa, through what would have been Egypt, Libya, Tunisia, and Morocco, to the port of the small oceangoing fleet at the Pillars of Hercules.
Ilicius Bloom said the Midden was as far as he would go with them. He was nervous. “Never known a night like it in Babylon in all these years,” he said. “Not since the War with the Son himself. Bloody Greeks. But I got my job to do; I got my contacts.”
“And you have a child,” Emeline said sternly.
“Not my responsibility,” he said. “The mother’s, not mine. Anyhow I’m sticking. Just don’t let them forget I’m here, back home. All right? Don’t forget me!”
Grove parted from them here too; he was catching a train back to New Troy. But he assigned Ben Batson to escort them to Gibraltar.
As the train pulled out, Bisesa thought she heard chanting coming from the loco.
“The engineers are from the School of Othic,” Abdikadir said. “Casey Othic taught them well. He taught them that to do their work as perfectly as possible is to offer worship to the gods—just as a farmer offers a tithe of his crops. So as they work they worship; and as they worship they work.”
“So the train driver’s a monk,” Bisesa said. “Oh, Casey, what have you done?”
Ben Batson grinned. “Actually it’s a way of keeping them focused on the job. You have to do your work exactly right, said Mr. Othic, for your homage to be acceptable to the gods. But the trouble is they do things by rote; they don’t like change, which they fear is heretical.”
“So there’s no innovation,” Bisesa said. “And as Casey’s locos break down one by one—”
Emeline said, “It is just as in Alexander’s court. Despite their exposure to modernity, these ancient Greeks are slipping back into superstition.”
Abdi said, “My father always said that you cannot graft a culture of science and engineering onto an Iron Age society. And so it’s proving.”
Bisesa studied him. “You’ll have to tell me about your father.”
Emeline said dryly, “Well, we’ll certainly have time for that.”
There was no pursuit from Babylon, a capital city in turmoil. But an hour out from Babylon they saw a pitched battle going on, somewhere in the middle of the Arabian desert, only a couple of kilometers from the rail track.
Bisesa had lived through Alexander’s war with the Mongols, and she recognized the characteristic formations of the Macedonians. There were the phalanxes of infantry with their bristling sarissae, blocks of men trained to maneuver with such compactness and flexibility that they seemed to flow over the ground without a break in their ranks. The famous cavalry units, the Companions, were wedge-shaped formations driving into the field with their thrusting lances and shields. But this time Macedonian was fighting Macedonian.
“It’s a serious rebellion then,” Ben Batson murmured. “Of course somebody or other has been trying to bump off Alexander since even before the Discontinuity. Never saw it go this far before. And, look, can you see that stolid-looking bunch over there? Neanderthals. The Macedonians have been using them since their campaigns in Europe. Their handlers say they won’t fight unless you force them. Good for shocking the enemy though.”
The battle remained fortunately distant from the rail line, and the loco plowed on noisily into the gathering light, leaving the battle behind. But they hadn’t traveled much further before another threat loomed.
“My word,” Emeline said, pointing. “Man-apes. Look, Bisesa!”
Looking ahead of the train, Bisesa saw hunched figures on a low dune, silhouetted against the morning sky.
Abdi said, “Sometimes they attack the trains for food. But they’re getting bolder. Following the tracks toward the city.”
Purposefully, steadily, the man-apes descended the dune. They walked with a squat gait, their human-like legs under heavy gorilla-like torsos. Their movements were imbued with determination and menace.
From the rattling, wheezing, slow-moving train, Bisesa watched uneasily. And then she thought she recognized the man-ape who led the advance. An animal with a memorable face, she was one of a pair, mother and infant, captured by Grove’s Tommies in the early days after the Discontinuity. Was this that same child? What had the men called her—Grasper? Well, if it was her, she was older, and scarred, and changed. Bisesa remembered how the captive man-apes, left alone with an Eye, had been subject to a Firstborn interaction of their own. Perhaps this was the result.
Now Grasper raised her arms high in the air, and revealed the burden that had been concealed by her hirsute body. She carried a stout branch, and impaled upon it was the bloody head of a man. The mouth had been jammed open with a stick, and broken teeth gleamed white in the rays of the setting sun.
Bisesa felt fear stab her heart. “I think I asked for that lead man-ape to be let loose, once I was gone into the Eye. What a mistake that was.”
As the train came on them, the man-apes charged. They were met by a volley of arrows from the carriages, but the moving targets were hard to hit, and few man-apes fell. They hadn’t got their timing quite right, however. As the locomotive’s whistle shrieked, hairy bodies hurled themselves at wooden carriages to be met by fists and clubs, and they couldn’t get purchase. One by one the man-apes fell away, capering and hooting in their frustration.
Abdi said, “Well, we’re seeing it all today…”
As the train left the man-ape troop behind, Bisesa’s phone beeped gently. She took it from her pocket, watched curiously by the others.
“Good morning, Bisesa.”
“So you’re talking to me now.”
“I have some bad news, and good news.”
She considered that. “Bad news first.”
“I have been analyzing the astronomical data collected by Abdikadir and his predecessors at Babylon. Incidentally I would appreciate the chance to study the sky myself.”
“And?”
“This universe is dying.”
She gazed out at the dusty plain, the rising sun, the capering man-apes by the rail track. “And the good news?”
“I have a call. From Mars, Wells Station. It’s for you,” it added laconically.


 
34: ELLIE
September 2069
At the Martian north pole, in the unending night of winter, time wore away slowly. Myra read, cooked, cleaned, worked her way through the station’s library of virtuals, and downloaded movies from Earth.
And she explored Wells Station.
There were in fact seven pie-on-stilts modules. Each of them was a roomy space divided by a honeycomb floor, built around a central axial cylinder. They had all been landed by rocket and parachute, folding up around their cores, then towed into place by a rover and inflated, the internal honeycomb flooring folded down. All this was powered by a big nuclear reactor, cooled by Martian carbon dioxide and buried in the ice a kilometer away, its waste heat slowly digging out a cavern.
She’d been brought in through Can Six, the EVA unit, and Five, science and medical, through the disused Three, to Two, the galley cum sleeping area everybody just called “the house.” Can Four, the hub of the base, was a garden area, with trays of green plants growing under racks of fluorescents. Can Seven contained the central life-support system. Here Hanse proudly showed her his bioreactor, a big translucent tire-shaped tube containing a greenish, sludgy fluid, where blue-green algae, spirula plantensis, busily produced oxygen. And she was shown a water extraction plant; grimy Martian ice was melted and pumped through a series of filters to remove the dust that could comprise as much as forty percent of its volume.
Cans One and Three were sleeping quarters, roomy enough for a crew of ten. Both these modules had been abandoned by the crew, but there were some neat bits of equipment. Everything was inflatable, the bed, the chairs, with partition walls filled with Mars-ice water to provide some soundproofing. And there were bioluminescent light panels that you could just peel off the wall and fold up. Myra took some of these away, to brighten up her cave in the ice.
Under the panels the design schemes of the modules were exposed: where Two was a city landscape, Five mountains and Six the sea, Can One was a pine forest and Three a prairie. With a bit of experimentation she found you could animate these virtual landscapes. But these fancy features had evidently been quickly abandoned, as the crew had moved into “the house,” Can Two, where they lived together in the round.
Yuri grinned about this. “They spent a lot of money on this place,” he said. “Various Earth governments and organizations, in the days after the sunstorm when money flowed into space. Some kind of spasm of guilt, I guess. They knew this is an extreme environment. So they tried to make it as much like Earth as possible. You can be an ‘internal tourist.’ That’s what they told me in training. Ha!”
“It didn’t work?”
“Look, you need a few pictures of your family, and some blue-green paintwork to soothe the eyes—although remind me to show you Mars through a wavelength-shift filter sometime; there are colors here, deep reds, we don’t even have names for. But all these pictures of places that I’ve never been to, put up by city types who’ve probably never been there either—nah. You can keep it.”
She thought there was a pattern emerging here, spanning Lowell and now Wells Station, expensive facilities misconceived on Earth, and now half-abandoned by the Spacer generations who had to use them.
But Myra suspected there was something deeper about the way the crew shared that partition-free space in Can Two, living in the round. A few brief queries to the station’s AI brought up images of roundhouses, Iron Age structures that had once been common across Europe and Britain: big structures, cones of wood built around a central pole, with a bare circular floor and no internal walls. Here at the pole of Mars, all unconsciously, the inhabitants of Wells Station had abandoned the urban prejudices of the base architects and had reverted to much older ways of living. She found that somehow pleasing.
Of course that seven-module structure did serve one clear purpose, which was to do with the psychology of confinement. There were always at least two ways to get from any point in the station to any other. So if Ellie felt like strangling Yuri, say, there were ways for her to avoid bumping into him until she’d got those feelings under control. People locked up together like this, kept in the dark for a full Earth year at a time and unable even to step out the door, were always going to turn on each other. All you could do was engineer the environment to defuse the tensions.
Gradually Myra found herself work to do.
There were always chores in the garden, in Can Four, tending the plants, the rice and spinach and potatoes and peas, and cleaning out the gear that supported the hydroponic beds. Grendel Speth happily accepted Myra’s untrained help. There was even a stand of bamboo. Previous crew members had found ways to eat the fast-growing stuff, and they had made things with it; a wind-chime mobile of scrimshaw-like carvings was suspended from one corner of the Can. The garden only provided a few percent of the base’s food supply, and if you were strictly logical about it, it would have been better to use this space and power to store more dried food from Lowell. But Myra found tending these familiar living things profoundly satisfying, which of course was its true purpose.
No matter how she kept herself busy she was always drawn back to the Pit.
That, after all, was the center of the mystery here; that was the place she had lost her mother. The trouble was she needed specialist help to get down there, and the station crew were busy with their own projects.
It took weeks before she inveigled Hanse Critchfield into suiting her up and taking her down into the deep interior of the ice cap, and into the Pit once more.
Ellie and Myra moved uncomfortably around the Pit. They were like two huge green pupae, Myra thought, bounding around these roughly melted chambers under the harsh light of the floods.
Ellie von Devender tolerated her presence, but barely. Busy, driven, full of a sense of herself and the importance of her work, Ellie wasn’t the type to make space for nursemaiding. She was prepared to talk about her work, however, if Myra was able to ask intelligent questions.
Ellie had set up a kind of suite of sensors around the Eye, some in the Eye chamber itself and others in bays she had had melted into the Martian ice. “High-energy particle detectors. Radiation sensors. A neutrino detection tank.” This was a chamber blown into the ice, full of liquid carbon dioxide.
Ellie had active ways to probe the Eye too. She had set up an array of lasers and small particle guns, trained on the Eye like the rifles of a firing squad. These could mimic the Eye’s own leakage of radiation and particles—and it was through manipulating this input to the Eye that Ellie had, remarkably, been able to send signals to Bisesa’s mobile phone, abandoned in another world.
The neutrino work was a little coarse however, the particle-detection array standard off-the-shelf gear. Ellie was most animated by her gravity wave detector.
She had devised this herself for the peculiar conditions of the Martian cap. She’d borrowed Hanse’s moles, smart little hot-nosed burrowers intended to explore the interior of the ice. She had had them create a network of long straight-line tunnels through which high-frequency laser light was passed back and forth. The theory was that any change in the peculiar gravity field of the Eye itself, or of the Martian containment cage, would cause the emission of gravity waves. The waves would make the polar ice shudder, and those minute disturbances would be detected as subtle shifts in the laser light.
“It’s a tricky setup,” Ellie said with some pride. “Gravity waves are notoriously weak. Mars is geologically quiet, but you do get the odd tremor. And the polar ice itself flows, minutely. But you can factor all that out. I have secondary arrays on the surface and in orbit. The most impressive is based on a couple of stations on the moons, Phobos and Deimos; when they are in line of sight of each other you get a good long baseline…”
“And with all this stuff you’re studying the Eye.”
“Not just the Eye. The Martian cage as well.”
Ellie said the Eye and the cage of folded spacetime that contained it were like two components of a mutually interlocked system, yin and yang. And it was a dynamic system; the components continually tested each other. This silent, eons-long battle spilled particles and radiation and gravity waves that Ellie was able to detect and analyze.
“In a sense the Martian technology is more interesting to me,” she told Myra. “Because I have a feeling it’s closer to our own in development level, and therefore we’ve got a better chance of understanding it.”
“Right. And if you can figure it out? What then?”
She shrugged, her motion magnified clumsily by the servos in her suit. “If we could manipulate spacetime there’s no limit to what we might achieve. Architecture beyond the constraints of gravity. Artificial gravity fields. Antigravity fields. Reactionless space drives. Tractor beams. Why, we might even make our own toy universes, like the Mir universe.”
Myra grunted. “You ought to patent this stuff.”
Ellie looked at her through her visor, coolly. “I think ensuring a technology like that gets into the right hands is more important than making money. Don’t you?”
Ellie had a self-righteous streak that Myra didn’t particularly take to. “Sure. Joke.” She was reminded that she was basically unwelcome here. She prepared to leave.
But Ellie called her back.
“There is something else,” she said, more hesitantly.
“Tell me.”
“I’m not sure…” Ellie paused. “Put it this way. I don’t think every element of the gravity-field structure I’m detecting has to do with engineering. There’s a level of detail in there that’s so intricate—I think of it as baroque—it has to have a meaning beyond the functional.”
Myra had lived with Eugene Mangles long enough to be able to detect academic caution, and she decoded that negative statement with ease. “If it’s not functional, then what? Symbolic?”
“Yes. Possibly.”
Myra’s imagination raced. “You think there are symbols in there? In the gravity field? What kind of symbols—writing, images? Recorded in a lattice of spacetime? That’s incredible.”
Ellie ignored that last remark. Myra realized she wouldn’t be saying anything about this unless it were, in fact, credible, and demonstrable. “Writing is a closer analogy, I think. I’m finding symbols of certain kinds, repeated across the field. Glyphs. And they come in clusters. Again, some of those clusters are repeated.”
“Clusters of glyphs. Words?”
“Or maybe sentences. I mean, if each glyph represents a concept in itself—if a glyph is an ideogram rather than a letter.” Ellie seemed to lose a little confidence; she clearly had a scientist’s deep desire not to make a fool of herself. When she spoke again her voice was a bray, her volume control poor, her social skills evaporating with her tension. “You realize how unlikely all this is. We have plenty of models of alien intelligences with no symbolic modes of communication at all. If you and I were telepathic, you see, we wouldn’t need letters and spoken words to talk to each other. So there’s no a priori reason to have expected the Martian builders of this cage to have left any kind of message.”
“And yet, if you’re right, they did.” Myra glared up at the trapped Eye. “Maybe we should have expected this. After all, they made a strong statement just by leaving this Eye here, trapped. Look what we did. We fought back. We cut off the arm of the monster… I don’t suppose—”
“No, I haven’t decoded any of it. Whatever is in there is complex; not a linear array of symbols, like letters in a row, but a matrix in three-space, and maybe even higher dimensions. If the glyphs are real, they are surely given meaning positionally as well as from their form.”
“There has to be a starting point,” Myra said. “A primer.”
Ellie nodded inside her suit. “I’m trying to extract some of the most common symbol strings.”
Myra studied her. Ellie’s eyes were masked, even behind her faceplate, by her spectacles; her expression was cold. Myra realized she knew almost nothing about this woman, who might be in the middle of making the discovery of the age; they had barely spoken in the long months Myra had been here.
Myra fetched them both coffees. These came in pouches you had to dock to a port on the side of your helmet. She asked, “Where are you from, Ellie? The Low Countries?”
“Holland, actually. Delft. I am a Eurasian citizen. As you are, yes?”
“Forgive me but I’m not sure how old you are.”
“I was two years old when the sunstorm hit,” Ellie snapped. So she was twenty-nine now. “I do not remember the storm. I do remember the refugee camps where my parents and I spent the next three years. My parents discouraged me from following my vocation, which was an academic career. After the storm there was much reconstruction to be done, they said. I should work on that, be an architect or an engineer, not a physicist. They said it was my duty.”
“I guess you won the argument.”
“But I lost my parents. I think they wished me to suffer as they had suffered, for the sunstorm had destroyed their home, all they had built, their plans. Sometimes I think they wished they had failed, that the storm had smashed everything up, for then they would not have raised ungrateful children who did not understand.”
This torrent of words took Myra aback. “When you open up, you open up all the way, don’t you, Ellie? And is that why you’re here, working on this Eye? Because of what the sunstorm did to your family?”
“No. I am here because the physics is fascinating.”
“Sure you are. Ellie—you haven’t told anybody else about the cage symbology, have you? None of your crewmates here. Then why me?”
Unexpectedly Ellie grinned. “I needed to tell somebody. Just to see if I sounded completely crazy. Even though you aren’t qualified to judge the quality of the work, or the results.”
“Of course not,” Myra said dryly. “I’m glad you told me, Ellie.” An alarm chimed softly in her helmet, and her suit told her she was due to meet Hanse for her ride back to the surface. “Let me know when you find out something more.”
“I will.” And Ellie turned back to her work, her cage of instruments, and the invisible gravitational battle of alien artifacts.


 
35: POSEIDON’S BARB
Bisesa, Emeline White, and the young Abdikadir Omar were to cross the Atlantic Ocean aboard a vessel called Poseidon’s Barb. She was, to Bisesa’s eyes, an extraordinary mixture of Alexandrian trireme and nineteenth-century schooner: the Cutty Sark with oars. She was under the command of an English-speaking Greek who treated his passengers with the utmost respect, once Abdikadir had handed over a letter of safe conduct from Eumenes.
They had to spend weeks at the rudimentary port at Gibraltar, waiting for a ship. Transatlantic travel wasn’t exactly common yet in this world. It was a relief when they got underway at last.
The Barb cut briskly through the gray waters of an Atlantic summer. The crew worked with a will, their argot a collision of nineteenth-century American English with archaic Greek.
Bisesa spent as much time as she could on deck. She had once flown choppers, and wasn’t troubled by the sea. Nor was Emeline, but poor landlubber Abdikadir spent a lot of time nursing a heaving gut.
Emeline became more confident in herself once they had cast off from Gibraltar. The ship was owned by a consortium of Babylonians, but its technology was at least half American, and Emeline seemed glad to shake off the dirt of the strange Old World. “We found each other by boat,” she told Bisesa. “We Chicagoans came down to the sea by the rivers, all the way to the Mississippi delta, while the Greeks came across the ocean in their big rowboats, scouting down the east coast and the Gulf. We showed the Alexandrians how to build masts that wouldn’t snap in an ocean squall and better ways to run their rigging, and in turn we have their big rowboats traveling up and down the Mississippi and the Illinois. It was a pooling of cultures, Josh liked to say.”
“No steamships,” Bisesa said.
“Not yet. We have a few steamboats on Lake Michigan, that came with us through the Freeze. But we aren’t geared up for the ocean. We may need steam if the ice continues to push south.” And she pointed to the north.
According to the phone’s star sightings—it grumpily complained about the lack of GPS satellites—they were somewhere south of Bermuda, perhaps south of the thirtieth parallel. But even so far south, Emeline’s pointing finger picked out an unmistakable gleam of white.
During the voyage, on the neutral territory of the sea, Bisesa tried to get to know her companions better.
Abdi was bright, young, unformed, refreshingly curious. He was a unique product, a boy who had been taught to think both by his modern-British father, and by Greeks who had learned at the feet of Aristotle. But there was enough of his father about him to make Bisesa feel safe, in a way she had always felt with the first Abdi.
Emeline was a more complex case. The ghost of Josh always hovered between them, a presence of which they rarely spoke. And, though Emeline had felt impelled to cross the ocean to investigate the phone calls in Babylon, just as her husband would surely have done, she confided to Bisesa that she was uncomfortable with the whole business.
“I was only nine when the world froze around Chicago. Most of my life has been occupied with ‘the great project of survival’—that’s how Mayor Rice puts it. We’re always busy. So it’s possible to put aside the great mystery of why we’re all here in the first place—do you see? Rather as one prefers not to contemplate one’s own inevitable death. But now here you are—”
“I’m an angel of death,” Bisesa said grimly.
“You’re hardly that, though you haven’t brought us good news, have you? But I can tell you I’ll be glad when we reach Chicago, and I can get back to normal life!”
During the nights, the phone asked Bisesa to take it up on deck to see the sky. She set up a little wooden stand for it, strapping it down so it wouldn’t tumble as the ship rolled.
Mir was a turbulent world, its climate as cobbled together as its geology, and not yet healed. For astronomers, the seeing was generally poor. But in mid-Atlantic the skies were as clear of cloud and volcanic ash as Bisesa had seen anywhere. She patiently allowed the phone to peer at the stars, reinforcing the observations it had made itself when Mir had first formed, and the sightings of the Babylonian astronomers since. It sent images back to the Little Bird’s old radio receivers in Babylon, and from there, it was hoped, through the Eye to the true universe.
And, prompted by the phone, she looked for the cool misty band of the Milky Way, wondering if it was more pale, more scattered than she remembered.
By assembling the observations made by Abdi and by the phone itself, the phone and the brain trust back on Mars had been able to determine that the universe in which Mir was embedded was expanding, dramatically. For example the Andromeda Galaxy, the nearest large galaxy to the Milky Way, was receding fast. The cosmologists had likened this to the expansion of Earth’s own universe, fueled by a kind of dark energy, an antigravity field called “quintessence.” This quintessence was pulling Bisesa’s universe apart too. It was just that it was happening a lot earlier, here.
It was on this basis that the prediction of a universal ending relatively soon had been made, though the numbers were still imprecise. The phone believed that the recession might already be reaching into the structure of the Galaxy itself, with distant stars showing red shifts. The end of the world might already be visible in the sky, if you knew how to look.
And the phone pointed out the planets to Bisesa: Mars in the evenings, Venus a bright morning star.
“We never saw them, last time,” the phone whispered. “When I studied the sky, trying to date Mir.”
“I remember.”
“The seeing was too poor, always. I never noticed how they were different…”
Both Mars and Venus, siblings of Earth, were chips of sky blue.


 
36: HUBBLE
January 2070
Drifting above the Earth, the telescope was a fat double cylinder, thirteen meters long, its two big flat solar-cell panels angled toward the sun.
The slimmer forward cylinder, properly known as the forward shell, was open at the far end, with a hinged cover. At the base of the forward shell—inside the short, squat cylinder known as the aft shroud—was a mirror, a disk over two meters across. The mirror was precision-ground, shaped from low-expansion titanium silicate glass, with a covering of aluminium-magnesium fluoride. Light collected by this primary mirror was focused onto a smaller secondary, and then reflected back through a gap in the primary to a cluster of scientific instruments. The instruments included cameras, spectral analyzers, and light intensity and polarization calibrators.
There were handrails fixed to the exterior of the hull. The telescope had been designed to fit into the payload bay of a space shuttle orbiter, and, with its modularity and ease of access, to be capable of regular maintenance by astronaut engineers.
As a space project the telescope had been fraught by expense, delays, and overruns, caught up in the politics of NASA’s long-drawn-out decline. Its launch had been delayed for years by the Challenger disaster. When it was finally deployed, the first images it returned were flawed by a “spherical aberration,” a mirror defect a fraction the width of a human hair that had eluded detection during testing. It took more years before another shuttle flight brought up a corrective lens system to compensate for the aberration.
But it was the culmination of an old dream of the first space visionaries to place a telescope above the murk of Earth’s atmosphere. The telescope was able to view features two hundred kilometers across on the cloud tops of Jupiter.
The telescope was said to be NASA’s most popular mission with the public since the Moon landings. Decades after its launch the telescope’s images still adorned softwalls and image-tattoos.
But the shuttle maintenance missions were always hugely expensive, and after the Columbia catastrophe became even more infeasible. And the telescope itself aged. Astronauts replaced worn-out gyroscopes, degraded solar panels, and torn insulation, but the optical surfaces were subject to wear from sunlight, micrometeorite and spacecraft debris impacts, and corrosion from the thin, highly reactive gases of Earth’s upper atmosphere.
At last the telescope was made redundant by a younger, cheaper, more effective rival. It was ordered to position itself to reduce atmospheric drag to a minimum: mothballed in orbit, until a more favorable funding environment might prevail in the future. Its systems were made quiescent. The aperture door over the forward shell closed: the telescope shut its single eye.
Decades passed.
The telescope was fortunate to survive the sunstorm.
And after the storm came a new era, a new urgency, when eyes in the sky were at a premium.
Five years after the sunstorm, a spacecraft at last came climbing up from Earth to visit the telescope once more, not a shuttle but a technological descendant. The spaceplane carried a manipulator arm and kits of antiquated replacement parts. Astronauts replaced the damaged components, revived the telescope’s systems, and returned to Earth.
The telescope opened its eye once more.
More years passed. And then the telescope saw something.
It seemed to many appropriate that the oldest of Earth’s space telescopes should be the first of any system based on or close to the home planet to pick out the approaching Q-bomb.
In her Mount Weather office, Bella Fingal peered at the Hubble images, of a teardrop distortion sliding across the stars. There was less than a year left until the bomb was due to reach Earth. Horror knotted her stomach.
She called Paxton. “Get in here, Bob. We can’t just sit and wait for this damn thing. I want some fresh options.”


 
37: NEW NEW ORLEANS
On the last day of the voyage, the Barb nosed through a complex delta system. Even Abdikadir came on deck to see. This was the outflow of the Mississippi, but sea levels were so much lower in this world of an incipient ice age that the delta pushed far out into the Gulf. There was certainly no New Orleans in this version of the world. And amid dense reed banks, watched by nervous crew, alligators the size of small trucks nosed into the water.
The Barb was rowed cautiously into a small harbor. Bisesa glimpsed wharves and warehouses; one jetty had a kind of wooden crane. Behind the port buildings was a tiny township of huddled wooden shacks.
“Welcome to New New Orleans,” Emeline said dryly. “There really isn’t much of it. But we do what we can.”
Abdikadir murmured what sounded like a prayer in guttural Greek. “Bisesa. I had been wondering what machines these Americans have used to dredge out their harbors. Look over there.”
Through the mist rising off the open water, Bisesa glimpsed what looked like elephants, treading slowly. Harnessed with thick ropes in a team of four, they were dragging some immense engine. But the beasts had odd profiles, with small domed skulls and humps on their backs. The men who drove them with goads and whips were dwarfed by their beasts, which looked tremendously tall, surely taller than the African elephants of Bisesa’s day. Then one of them lifted its head and trumpeted, a thin, stately sound, and Bisesa saw extraordinarily long tusks curved in loose spirals.
“Those aren’t elephants, are they?”
“Welcome to America,” Emeline said dryly. “We call these Jefferson’s mammoths. Some say ‘imperial’ and some ‘Columbian,’ but in Chicago we’re patriots, and Jefferson it is.”
Abdikadir was intrigued. “Are they easy to tame?”
“Not according to the stories in the newspapers,” Emeline said. “We imported some elephant trainers from India; our men were just carnie folk who had been making it up as they went along. The Indians grumbled that the thousands of years they had put into breeding their own strain of elephant into docility had all been rubbed out here. Now come. We have a train to catch…”
The passengers disembarked, with their few items of luggage. The dockworkers didn’t show much interest in the new arrivals, despite their Macedonian garb.
It was summer, and they were somewhere south of the latitude of old New Orleans. But the wind from the north was chill.
There was no train station here, just a place where a crudely-laid line came to an end amid a heap of sleepers and rusty, reused rails. But a row of carriages sat behind a hissing, old-fashioned-looking loco that hauled a fuel cart full of logs.
Emeline negotiated directly with the engine driver; she used dollar notes to pay for their passage. And she was able to buy a loaf, some beef jerky, and a pot of coffee in the town’s small bar. Her money was crisp and new; evidently Chicago had a mint.
Back in her own environment, Emeline was bright and purposeful. Bisesa had to admit there was a sense of modernity here, even in this scrubby outpost, that had been missing in an Alexandrian Europe that seemed to be sinking back into the past.
On the train they had a carriage to themselves; the other carriages were mostly full of goods, lumber, fleeces, a catch of salted fish. The windows weren’t glazed, but there were blinds of some kind of hide that would block out the drafts, and heaps of blankets of some thick, smelly orange-brown wool. Emeline assured them that this would be enough to keep them warm until they reached New Chicago. “After that you’ll need cold-weather gear for the ice,” she said. “We’ll pick up something in town.”
A couple of hours after they had arrived—it was around noon—the locomotive belched white smoke, and the train lumbered into motion. There was a clucking as chickens scattered off the tracks. A few skinny-looking children came running from the rude houses to wave, and Abdi and Bisesa waved back. The wind turned, and smoke from the stack blew into the cabin: wood smoke, a familiar, comforting scent.
Emeline said they were going to follow the valley of the Mississippi, all the way to the settlement of New Chicago, which was near the site of Memphis in the old world. It was a journey of a few hundred miles that would likely take twenty-four hours to make; they would sleep on the train.
Bisesa peered curiously from her window. She saw traffic on the river, a real mix, an Alexandrian trireme, what looked like a paddle steamer stranded by the shore—and a couple of canoes that might have been native American, but no native Americans had been brought to Mir.
Emeline said, “They dug a couple of war canoes out of the city museum and the world’s fair exhibits. Took them apart to see how they were made. They raided William Cody’s Wild West Show too, for bows and arrows and teepees and whatnot. The canoes are pretty, aren’t they? I tried one once, with Josh, for a lark. But the water is dashed cold, even so far south as this. Runoff from the ice. You don’t want to fall in!”
“Camels,” Abdikadir said, pointing to the road.
Bisesa saw a kind of baggage train trailing south toward the port. Men and women rode peculiar-looking horses that had a tendency to buck and bite. And, yes, towering over them there were camels, heavily laden, imperious, spitting. “Another import?”
“Oh, no,” Emeline said. “The camels were here already. Those horses too—lots of breeds of them in fact, not all of them useful. I told you we have a real menagerie here. Mammoths and mastodons and camels and saber-toothed cats—let’s hope we don’t run into any of those.”
“All of which,” Bisesa’s phone murmured from her pocket, “died out the moment the first human settlers got here. They even ate the native horses. Schoolboy error.”
“Hush. Remember we’re guests here.”
“In a sense, so are the Chicagoans…”
She was aware of Emeline’s faint disapproval. Emeline clearly thought it bad manners to ignore the flesh-and-blood human beings around you and talk into a box.
Abdikadir, though, who had grown up under the tutelage of his father, was interested. “Is it still able to pick up the signals from Earth?”
Bisesa had tested the phone’s intermittent connection through the Eye all the way across the Atlantic. “It seems so.”
“At a low bit rate,” the phone whispered. “Even that is pretty corrupt…”
A thought struck Bisesa. “Phone—I wonder how close the Chicagoans are to radio technology.”
For answer, the phone displayed a block of text. Only a generation before the Chicago time slice James Clerk Maxwell, the Scottish physicist so admired by Alexei Carel, had predicted that electromagnetic energy could travel through space. The slice itself had been taken in the few years between Heinrich Hertz’s first demonstrations that that was true, with parabolic-mirror transmitters and receivers a few feet apart, and Guglielmo Marconi’s bridging of the Atlantic.
“We ought to push this on, Abdi. Think how useful a radio link would be to Babylon right now. Maybe when we get to Chicago we’ll try to kick-start a radio shop, you and I.”
Abdi looked excited. “I would enjoy that—”
Emeline snapped, “Perhaps you should keep a hold of your plans to assist us poor Chicagoans, until you’ve seen how much we’ve been able to do for ourselves.”
Bisesa said quickly, “I apologize, Emeline. I was being thoughtless.”
Emeline lost her stiffness. “All right. Just don’t go showing off your fancy gadgets in front of Mayor Rice and the Emergency Committee or you really will give offense. And anyhow,” she said more grimly, “it won’t make a blind bit of difference if that toy of yours is right about the world coming to an end. Has it got any more to say about how long we have left?”
“The data are uncertain,” the phone whispered. “Handwritten records of naked-eye observations, instruments scavenged from a crashed military helicopter—”
Bisesa said, “I know. Just give us the best number you have.”
“Five centuries. Maybe a little less.”
They considered that. Then Emeline laughed; it sounded forced. “You really have brought us nothing but bad news, Bisesa.”
But Abdikadir seemed unfazed. “Five centuries is a long time. We’ll figure out what to do about it long before then.”
They spent the night in the train, as advertised.
The frosty night air, the primal smell of wood smoke, and the steady rattling of the train on its uneven tracks lulled Bisesa to sleep. But every so often the train’s jolting woke her.
And once she heard animals calling, far off, their cries like wolves’ howls, but deeper, throatier. She reminded herself that this was not a nostalgically reconstructed park. This was the real thing, and Pleistocene America was not a world yet tamed by man. But the sound of the animals was oddly thrilling—even satisfying. For two million years, humans evolved in a landscape full of creatures such as this. Maybe they missed the giant animals when they were gone, without ever knowing it. And so, maybe the Jefferson movement back home had the right idea.
It was kind of scary to hear them in the dark, however. She was aware of Emeline’s eyes, bright, wide open. But Abdikadir snored softly, wrapped in the immunity of youth.


 
38: EVA
March 2070
Yuri and Grendel invited Myra out on an excursion.
“Just a routine inspection tour and sample collection,” Yuri said. “But you might like the chance to go outside.”
Outside. After months stuck in a box of ice, in a landscape so flat and dark that even when the sun was up it was like a sensory deprivation tank, the word was a magic spell to Myra.
But when she joined Yuri and Grendel in their rover, by clambering through a soft tube from a hab dome to the rover’s pressurized cabin, she realized belatedly that she was only exchanging one enclosed volume for another.
Grendel Speth seemed to recognize what Myra was feeling. “You get used to it. At least on this jaunt you’ll get a different view from out the window.”
Yuri and Grendel sat up front, Myra behind them. Yuri called, “All strapped in?” He punched a button and sat back.
The hatch slammed shut with a rattle of sealing locks, the tunnel to the hab dome came loose with a sucking sound, and the rover lurched into motion.
It was northern summer now. Spring had arrived around Christmas time, with an explosive sublimation of dry ice snow that burst into vapor almost as soon as the sunlight touched it, and for a time the seeing had gotten even worse than during the winter. But now, though a diminishing layer of dry-ice snow remained, the worst of the spring thaw was over and the winter hood long dissipated, and the sun rolled low around a clear orange-brown sky.
This was actually the first time Myra had been for a trip in one of the base’s rovers. It was a lot smaller than the big beast she had ridden down from Lowell, its interior cramped by a miniature lab, a suiting-up area, a tiny galley, and a toilet with a sink where she would have to take sponge baths. It towed a trailer, which didn’t contain a portable nuke like Discovery from Port Lowell but a methane-burning turbine.
“We manufacture the methane using Mars carbon dioxide,” Yuri called back. “More of Hanse’s ISRU.” He pronounced it issroo. In-situ resource utilization. “But it’s a slow process, and we have to wait for the tank to fill up. So we can only afford a few jaunts like this per year.”
“You need a nuke,” Myra said.
Yuri grunted. “Lowell’s got all the best gear. We get the dross. But it’s fit for purpose.” And he banged the rover’s dash as if apologetically.
“This trip isn’t too exciting,” Grendel warned.
“Well, it’s new to me,” Myra replied.
“Anyhow you’re doing us a favor,” Yuri called. “Standing orders say we should take three out on every excursion more than a day’s walk back to the station. I mean, we can do what we like; we override. Sometimes I even do this route alone, or Grendel does. But the AIs get pissy about rules, you know?”
“We are undermanned,” Grendel said. “Nominally Wells Station should house ten people. But there’s just too much to do on Mars.”
“And I guess Ellie is pretty much locked up with her work in the Pit.”
Grendel pulled a face. “Well, yes. But she isn’t one of us anyhow. Not a Martian.”
“What about Hanse?”
“Hanse’s a busy guy,” Yuri said. “When he’s not running the station, or drilling his holes in the ice, he’s running his ISRU experiments. Living off the land, here on Mars. You might think the north pole of Mars is an odd place to come try that. But, Myra, there’s water here, sitting right here on the surface, in the form of ice. There’s nowhere else on the inner worlds, save a scraping at the poles of the Moon, where you can say that.”
“And,” Grendel said, “Hanse is thinking bigger than that.”
Yuri said, “Myra, there are a lot of similarities between trying to live here on the Martian ice cap and the moons of Jupiter and Saturn, which are generally nothing but big balls of frozen ice around nuggets of rock. So Hanse is trialing technologies that might enable us to survive anywhere out there.”
“Ambitious.”
“Sure,” Yuri said. “Well, he’s a South African on his mother’s side. And you know what the Africans are like nowadays. They were the big winners out of the sunstorm, politically, economically. Hanse’s committed to Mars, I think. But he’s an African Martian, and he has deeper goals…”
After a couple of hours driving they came to the lip of a spiral canyon.
The wall of eroded ice was shallow, and the canyon wasn’t terribly deep; Myra thought the rover would easily be able to skim down to its floor, and indeed the rutted track they were following snaked on down into the canyon. But she could see that further ahead the canyon broadened and grew deeper, curving smoothly into the distance like a tremendous natural freeway.
They didn’t descend into the canyon immediately. Yuri tapped the dashboard, and the rover lumbered along the canyon’s lip until an insectile form loomed out of the dark before them. It was a complex platform maybe fifty centimeters across laden with instruments, and it stood on three spindly legs. The rover had a manipulator arm, which now unfolded delicately to reach out to the tripod.
“This is a SEP,” Yuri said. “A surface experiment package. Kind of a weather station, together with a seismometer, laser mirrors, other instruments. We’ve been planting a whole network of them across the polar cap.” He spoke with a trace of pride.
To keep him talking she asked, “Why the legs?”
“To lift it above the dry ice snow, which can reach a depth of a few meters by the end of the winter. And there are surface effects—you can get major excursions of temperature and pressure over the first few meters up from the ground. So there are sensors mounted in the legs too.”
“It looks spindly. Like it will fall over in the first gust of wind.”
“Well, Mars is a spindly kind of planet. I calculated the wind loading moment. This baby won’t get knocked over in a hurry.”
“You designed it?”
“Yes,” said Grendel, “and he’s bloody proud of it. And any resemblance of these toy weather stations to the Martian fighting machines of certain books and movies is purely coincidental.”
“They’re my babies.” Yuri threw his head back and laughed through his thick black beard.
While it was halted the rover released other, more exotic bits of gear: “tumbleweed,” cage-like balls a meter across that rolled away over the dry ice snow, and “smart dust,” a sprinkling of black soot-like powder that just blew away. Each mote of dust was a sensor station just a millimeter across, with its own suite of tiny instruments, all powered by microwave energy beamed from the sky, or simply by being shaken up by the wind. “We have no control over where the weed and the dust goes,” Yuri said. “It just blows with the wind, and a lot of the dust will just get snowed out. But the idea is to saturate the polar cap with sensors, to make it self-aware, if you like. Already the data flows are tremendous.”
With the SEP seen to, the rover began its descent into the canyon. The ice wall was layered, like stratified rock, with thick dark bands every meter or so deep, but much finer layers in between—very fine, like the pages of a book, fine down to the limits of what Myra could see. The rover drove slowly and carefully, its movements evidently preprogrammed. Every so often Yuri, or more rarely Grendel, would tap the dashboard, and they would stop, and the manipulator arm would reach out to explore the surface of the wall. It scraped up samples from the layers, or it would press a box of instruments against the ice, or it would plant a small instrument package.
Grendel said to Myra, “This is pretty much the drill, all the way in. Sampling the strata. I’m testing for life, or relics of life from the past. Yuri here is trying to establish a global stratigraphy, mapping all the cap’s folded layers as read from the cores and the canyon excursions against each other. It’s not very exciting, I guess. If we see something really promising, we do get out and take a look for ourselves. But you get tired of the suit drill, and we save that for special occasions.”
Yuri laughed again. The rover rolled on.
“I spoke to Ellie,” Myra said uncertainly. “Down in the Pit. She told me something of her experiences of the sunstorm.”
Grendel turned, her eyebrows raised. “You’re honored. Took me three months to get to that point. And I’m her nominated psychiatric counselor.”
“Sounds like she had it kind of tough.”
“Myself, I was ten,” Grendel said. “I grew up in Ohio. We were a farming family, far from any dome. Dad built us a bunker, like a storm shelter. We lost everything, and then we were stuck in the refugee camps too. My father died a couple of years later. Skin cancers got him.
“In the camps I worked as a volunteer nurse at triage stations. Gave me the taste for medicine, I guess. I never wanted to feel so helpless in front of a person in pain again. And after the sunstorm, after the camps, I worked on ecological recovery programs in the Midwest. That got me into biology.”
Yuri said cheerfully, “As for me, I was born after the sunstorm. Born on the Moon, Russian mother, Irish father. I spent some time on Earth, though. As a teen I worked on eco-recovery programs in the Canadian Arctic.”
“That’s how you got a taste for ice.”
“I guess.”
“And now you’re here,” Myra said. “Now you’re Spacers.”
“Martians,” Grendel and Yuri said together.
Yuri said, “The Spacers are off on their rocks in the sky. Mars is Mars, and that’s that. And we don’t necessarily share their ambitions.”
“But you do over the Eye in the Pit.”
Yuri said, “Over that, yes, of course. But I’d rather just get on with this.” He waved a hand at the sculptures of ice beyond the windscreen. “Mars. That’s enough for me.”
“I envy you,” Myra blurted. “For your sense of purpose. For having something to build here.”
Grendel turned, curious. “Envy’s not a good feeling, Myra. You have your own life.”
“Yes. But I feel I’m kind of living in an aftermath of my own.”
Grendel grunted. “Given who your mother is that’s understandable. We can talk about it later, if you like.”
Yuri said, “Or we can talk about my mother, who taught me how to drink vodka. Now that’s the way to put the world to rights.”
An alarm chimed softly, and a green panel lit up on the dash. Yuri tapped it, and it filled up with the face of Alexei Carel. “You’d better get back here. Sorry to interrupt the fun.”
“Go on,” said Yuri.
“I’ve two messages. One, Myra, we’ve been summoned to Cyclops.”
“The planet-finder station? Why?”
“To meet Athena.”
Yuri and Grendel exchanged glances. Yuri said, “What’s your second message?”
Alexei grinned. “Something Ellie von Devender has dug out of the Pit. ‘The most common glyph sequence’—Myra, she said you’d understand that. She’ll explain to the rest of us when you get back.”
“Show us,” said Myra.
Alexei’s face disappeared, and the screen filled with four stark symbols:



 
39: NEW CHICAGO
They reached New Chicago around noon.
There was a proper rail station here, with a platform and a little building where you could wait for a train and buy actual tickets. But the track terminated; they would have to travel on north to the old Chicago some other way.
Emeline led them off the train and into the town. She said it might take days to organize their onward travel. She hoped there would be room for them to stay at one of the town’s two small hotels; if not they would have to knock on doors.
New Chicago was on the site of Memphis, but there was no trace of that city here. With the wooden buildings, brightly painted signs, horse rails, and dirt-track streets, Bisesa was reminded of Hollywood images of towns of the old Wild West. The streets were a pleasant bustle, adults coming and going on business, children hanging around outside a schoolhouse. Some of the adults even rode bicycles—safety bicycles that they called “Wheels,” an invention only a few years old at the time of the Discontinuity. But many of the townsfolk were bundled up in furs, like Arctic seal trappers, and there were camels tied up outside the saloons alongside the horses.
They were able to take rooms in the small Hotel Michigan, though Emeline and Bisesa would have to share. In the lobby hung a framed newspaper front page. It was a Chicago Tribune late edition, dated July 21, 1894, and its headline read: WORLD CUT OFF FROM CHICAGO.
They left their bags. Emeline bought them a roast beef sandwich each for lunch. And in the afternoon they went for a walk around the new city.
New Chicago was nothing but street after dirt-track street of wooden buildings; only one of the bigger churches had been built in stone. But it was big. Bisesa saw this must already be a town of several thousand people.
There was a handsome clock fixed to a tower on the town hall, which Emeline said was carefully set to “Chicago standard railway time,” a standard that the Chicagoans had clung to despite the great disruption of the Discontinuity—even though it was about three hours out according to the position of the sun. There were other signs of culture. A note pinned on a ragged scrap of paper to the town hall door announced a meeting:
A WORLD WITHOUT A POPE?
 WHERE NEXT FOR CHRISTIANS?
 WEDNESDAY, EIGHT O’CLOCK.
 NO LIQUOR. NO GUNS.
And one small house was labeled EDISON’S MEMORIAL OF CHICAGO. Bisesa bent down to read the details on the poster:
The FATE Of
 CHICAGO
 On the NIGHT
 The WHOLE WORLD FROZE
 JULY 1894
 A Production for the Edison-Dixon Kinetoscope
 U.S. Patent Pending
 A WONDER
 TEN CENTS
Bisesa glanced at Emeline. “Edison?”
“He happened to be in the city that night. He’d been advising on the world’s fair, a year or two before. He’s an old man now, and poorly, but still alive—or he was when I set out for Babylon.”
They walked on, tracing the dusty streets.
They came to a little park, overshadowed by an immense statue set on a concrete base. A kind of junior Statue of Liberty, it must have been a hundred feet tall or more. Its surface was gilded, though the gold was flecked and scarred.
“Big Mary,” said Emeline, with a trace of pride in her voice. “Or, the Statue of the Republic. Centerpiece of the world’s fair, that is the World’s Columbian Exposition of 1893, which we held a year before the Freeze. When we chose this site for New Chicago, Mary was one of the first items we hauled down here, even though we barely had the capacity to do it.”
“It’s magnificent,” Abdikadir said, sounding sincere. “Even Alexander would be impressed.”
“Well, it’s a start,” Emeline said, obscurely pleased. “You have to make a statement of intent, you know. We’re here, and here we will stay.”
There had been no real choice but to move from Old Chicago.
It had taken the Chicagoans weeks, months to understand what Bisesa had learned from the Soyuz photographs taken from orbit. The crisis wasn’t merely some local climatic disaster, as had first been thought; something much more extraordinary had happened. Chicago was an island of human warmth in a frozen, lifeless continent, a bit of the nineteenth century stranded in antique ice. And as far as the ice cap was concerned, Chicago was a wound that had to be healed over.
Emeline said the first emigrants from Chicago proper had left for the south in the fifth year after the Freeze. New Chicago was the product of thirty years’ hard work by Americans who for many years had believed themselves entirely alone in an utterly transformed world.
But even in the heart of the new town, the wind from the north was persistent and cold.
They came to farmland on the edge of the town. As far as the eye could see, sheep and cattle were scattered over a green-brown prairie that was studded with small, shabby farm buildings.
Emeline walked them to a kind of open-air factory she called the Union Stock Yards. The place stank of blood and ordure and rotting meat, and a strange sour smell turned out to be incinerated hair. “The core of it is from old Chicago, torn down and rebuilt here. Before the Freeze we used to slaughter fourteen million animals a day, and twenty-five thousand people worked here. We don’t process but a fraction of that now, of course. In fact it’s lucky the Yards were always so busy, for if we hadn’t been able to breed from the stock in its holding pens we would have starved in a year or two. Now they send the butchered meat up to feed the old city. Don’t have to worry about freezing it; nature takes care of that for us…”
As she spoke, Bisesa looked to the horizon. Beyond the farmland she saw what looked like a herd of elephants, mammoths or mastodons, walking proud and tall. It was astonishing to think that if she walked off, beyond those unperturbed mastodons, she could travel all the way to the ocean’s shore without seeing another glimpse of the work of mankind, not so much as a footprint in the scattered snow.
That night Bisesa retired to the shared hotel room early, exhausted from the traveling. But she had trouble sleeping.
“Another day ahead of me and once again I don’t know what the hell it will be like,” she whispered to the phone. “I’m too old for this.”
The phone murmured, “Do you know where we are? I mean, right here, this location. Do you know what it would have become, if not for the Discontinuity?”
“Surprise me.”
“Graceland. The mansion.”
“You’re kidding.”
“But now Memphis will never exist at all.”
“Shit. So I’m stuck in a world without Myra, and diet cola, and tampons, and I’m about to go jaunting over an ice cap to the decaying carcass of a nineteenth-century city. And now you tell me the King will never be born.” Unaccountably, she was crying again.
The phone softly played her Elvis tracks until she fell asleep.


 
40: SUNLIGHT
May 2070
In response to Athena’s mysterious summons, Myra returned to Port Lowell and was taken up to Martian orbit, where she rejoined the lightship James Clerk Maxwell.
And she was wafted away on pale sunlight on a weeks-long jaunt back to the orbit of Earth—but not to Earth itself.
“L5,” Alexei Carel told her. “A gravitationally stable point sixty degrees behind Earth.”
“I had a whole career in astronautics,” Myra said testily. “I know the basics.”
“Sorry. Just trying to prepare you.”
It infuriated her that he wouldn’t say any more, and retreated once again into his shell of secrecy.
There were in fact three of them aboard the Maxwell. Myra was surprised when Yuri O’Rourke tore himself away from his mission on Mars.
“I wouldn’t call myself the leader of Wells Station,” he said slowly. “I mean, that’s actually my formal title on the contracts we signed with our backers, the universities and science foundations on Earth and Mars. But the others would kill me if I started acting that way. However, all of this is obviously affecting the station. And I have a feeling you’ll be coming back to trouble us further.”
“I’m not planning to quit until I get my mother back.”
“Fair enough. So I have the instinct that it’s right for me to accompany you.”
“Well, I’m glad to have you along.”
“Okay,” he said gruffly. “But I’ve told you, my ice cores are much more interesting than anything the bloody Firstborn get up to.”
Yuri, in fact, was at a loss on the Maxwell. In the confines of the lightship’s living quarters he took up a lot of room, a bear of a man with his thick tied-back hair and bushy beard and ample gut. And he fretted, cut off from his beloved Mars. Most days he sent picky demands down to Wells to ensure his crew kept up their routine of monitoring, sampling, and maintenance. He tried to keep up with his own work; he had his softscreens, and a small portable lab, and even a set of samples of deep-core Martian ice. But as the days wore on his frustration grew. He wasn’t bad company, but he sank into himself.
As for Alexei, he was as self-contained as he had been since the moment Myra had met him. He had his own agenda, of which this jaunt to L5 was just the latest item. Clear-thinking, purposeful, he was content, even if he did get a bit bored when nobody played poker with him.
Myra was allowed to try to make contact with Charlie, or even with Eugene, provided she didn’t give away anything sensitive. But her child and ex-husband weren’t to be found even by AI search facilities that spanned the solar system. Either that or they were hiding from her. She kept on looking, fitfully, increasingly depressed at the negative results.
They were a silent and antisocial crew.
But as she settled into the journey, Myra found she was glad to have been lifted up back into the light.
She had gotten used to life at the Martian pole, with its endless night and its lid of unrelenting smoggy cloud. But now she gloried in the brilliant, unfiltered sunlight that swamped the ship. She was of the generation that had lived through the sunstorm, and she suspected she had been wary of the sun ever since. Now she felt, oddly, as if the sun had at last welcomed her back. No wonder half the Spacers were becoming sun-worshipers.
So she made her calls to Charlie, and exercised, and read books, and watched virtual dramas, her skin bathed in the sunlight that blew her toward the orbit of the Earth.
Before the time delays got too long, Myra spoke to Ellie, back on Mars.
“Ellie, you’re a physicist. Help me understand something. What is Mir? How can another universe exist? Where is my mother?”
“Do you want the short answer, or the long?”
“Try both.”
“Short answer—I don’t know. Nobody does. Long answer—our physics isn’t advanced enough yet to give us more than glimpses, analogies maybe, of the deeper truths the Firstborn must possess. What do you know about quantum gravity?”
“Less than you can imagine. Try me with an analogy.”
“All right. Look—suppose we threw your mother into a black hole, a big one. What happens to her?”
Myra thought about it. “She’s lost forever.”
“Okay. But there are two problems with that. First, you’re saying your mother, or more importantly the information that defines your mother, has been lost to the universe…” More importantly. That was classic Ellie. “But that violates a basic rule of quantum mechanics, which says that information always has to be conserved. Otherwise any semblance of continuity from past to future could be lost. More strictly speaking, the Schrödinger wave equation wouldn’t work anymore.”
“Oh. So what’s the resolution?”
“Black holes evaporate. Quantum effects at the event horizon cause a hole to emit a drizzle of particles, carrying away its mass-energy bit by bit. And the information that once defined Bisesa is leaked back that way. The universe is saved, hurrah. You understand I’m speaking very loosely. When you get the chance, ask Thales about the holographic principle.”
“You said there were two problems,” Myra said hastily.
“Yes. So we get Bisesa’s information back. But what happens to Bisesa, from her point of view? The event horizon isn’t some brick wall in space. So in her view, the information that defines her isn’t trapped at the event horizon to be leaked away, but rides with her on into the hole’s interior.”
“Okay,” Myra said slowly. “So there are two copies of the mother-information, one inside the hole, one leaking away outside.”
“No. Can’t allow you that. Another basic principle: the cloning theorem. You can’t copy quantum information.”
Myra was starting to lose the thread. “So what’s the resolution to that?”
“Non-locality. In everyday life, locality is an axiom. I’m here, you’re over there, we can’t be in two places at once. But the resolution of the black hole conundrum is that a bit of information can be in two places at once. Sounds paradoxical, but a lot of features of the quantum universe are like that—and quantum gravity is even worse.
“And the two places in which the information exists, separated by a ‘horizon’ like the event horizon, can be far apart—light-years. The universe is full of horizons; you don’t need a black hole to make one.”
“And you think that Mir—”
“We believe the Firstborn are able to manipulate horizons and the non-locality of information in order to ‘create’ their baby universes, and to ‘transfer’ your mother and other bits of cargo between them. How they do this, we don’t know. And what else they’re capable of, we don’t know either. We can’t even map limits to their capabilities, actually.” Ellie paused. “Does that answer your question?”
“I’m not sure. I guess I need to absorb it.”
“Just thinking through this stuff is revolutionizing physics.”
“Well, that’s a consolation.”


 
41: ARKS
“We found them, Mum. Just where your astronomers predicted.
“It wasn’t a great diversion for the Liberator. To tell the truth we were glad of a chance to give the main drive a shakedown—and for a change of view out of the windows. Up here it’s not like the dramas. Space is empty…”
It was a fleet of ships, slim pencils slowly rotating, glowing in the light of a distant sun. Moving through the wastes beyond the asteroids, they were moving too rapidly to be drawn back by the sun’s gravity; they were destined for an interstellar journey.
“They’re human,” John Metternes said.
“Oh, yes.”
John peered at the images. “They have red stars painted on their hulls. Are they Chinese?”
“Probably. And probably abandoning the solar system altogether.”
Edna expanded the image. The ships were a variety of designs, seen close to.
She downloaded analysis and speculation from Libby.
“They don’t seem to have anything like our antimatter drive,” she read. “Even if they did, the journey time would still be years. There are probably only a few, if any, conscious crew aboard each of those ships. The rest may be in suspended animation; the ships may be flying Hibernacula. Or they may be stored as frozen zygotes, or as eggs plus sperm…” She scrolled down through increasingly baroque suggestions. “One exotic possibility is that there is no human flesh at all aboard the arks. Maybe they’re just carrying DNA strands. Or maybe the informational equivalent is being held in some kind of radiation-tolerant memory store. Not even any wet chemistry.”
“And then you’d manufacture your colonists at the other end. Look, my bet is they’re using a variety of strategies for the sake of a robust mission design,” said John the engineer. “After all their bid for Mars failed. So they are giving up on the solar system.”
“Perhaps it’s a rational thing to do, if the Firstborn are going to keep on hammering us. Ah. According to Libby, since we found them, we’ve had some contact with the Chinese authorities. The flagship is called the Zheng He, after their great fifteenth-century explorer—”
“Do you think they will make it?”
“It’s possible. We’re certainly not going to stop them. I’m not sure if we could; no doubt those arks are heavily armed. I think I rather hope they succeed. The more mankind is scattered, the better chance of survival we have in the long term.”
John said, “But it’s also possible the Firstborn will follow them to Alpha Centauri, or wherever the hell, and deal with them in their turn.”
“True. Anyhow it makes no difference to our mission.”
“It’s another complication for the future, Mum, if the world gets through the Q-bomb assault: an encounter a few centuries out, our A-drive starships meeting whatever society the Chinese managed to build out there under the double suns of Centauri.
“Maybe Thea will have to deal with that. Give her my love. Okay, back to business, we’re now resuming our cruise alongside the Q-bomb. Liberator out.”


 
42: CYCLOPS
As they neared Cyclops Station Myra glimpsed more mirrors in space. They were lightships, swimming around the observatory. After many days suspended alone in the three-dimensional dark, it was a shock to have so much company.
The Maxwell pushed through the loose crowd of sails and approached the big structure at the heart of the station. Alexei said it was called Galatea. It was a wheel in space.
The Maxwell bored in along the axis of the wheel, heading straight for the hub. Galatea was a spindly thing, like a bicycle wheel with spokes that glimmered, barely visible. But there were concentric bands at different radii from the center, painted different colors, silver, orange, blue, so that Galatea had something of the look of an archery target. Galatea turned on its axis, in sunlight every bit as bright as the light that fell on Earth itself, and long shadows swept across its rim and spokes like clock hands.
Alexei said, “Looks luxurious, doesn’t it? After the sunstorm an awful lot of money was pumped into planet-finder observatories. And this was how a good deal of it was spent.”
“It reminds me of a fairground ride,” Myra said. “And it looks sort of old-fashioned.”
Alexei shrugged. “It’s a vision from a century ago, of how the future was supposed to be, which they finally got the money to build, just for once. But I’m no history buff.”
“Umm. I suppose it’s spinning for artificial gravity.”
“Yep. You dock at the stationary hub and take elevators down to the decks.”
“And why the colors—silver, red, blue?”
He smiled. “Can’t you guess?”
She thought it over. “The further you go from the hub, the higher the apparent gravity. So they’ve painted the lunar-gravity deck silver—one-sixth G.”
“You’ve got it. And the Mars deck is orange, and the Earth-gravity deck is blue. Galatea is here to serve as a hub for the Cyclops staff, but it has always been a partial-gravity laboratory. There are pods suspended from the outermost deck—see? The biologists are trying out higher gravities than Earth’s, too.” He grinned. “They’ve got some big-boned lab rats down there. Maybe we’ll need that research someday, if we’re going to go whizzing about the solar system on antimatter drives.”
As the wheel loomed closer Myra lost her view of the outer rim, and her vision was filled with the engineering detail of the inner decks, the spinning hub with its brightly lit ports, the spokes and struts, and the steadily shifting shadows.
A pod came squirting out of an open portal right at the center of the hub. When it emerged it was spinning on its own axis, turning with the angular momentum of Galatea, but with a couple of pulses of reaction-jet gas it stabilized and approached the Maxwell cautiously.
“Max isn’t going in any closer,” Alexei said. “Lightship sails and big turning wheels don’t mix. And you always take Galatea’s own shuttles in to the hub rather than pilot yourself. They have dedicated AIs, who are good at that whole spinning-up thing…”
The docking was fast, slick, over in minutes. Hatches opened with soft pops of equalizing pressure.
A young woman came tumbling out of the shuttle, and threw herself zero-gravity straight into Alexei’s arms. Myra and Yuri exchanged mocking glances.
The couple broke, and the girl turned to Myra. “You’re Bisesa’s daughter. I’ve seen your picture in the files. It’s good to meet you in the flesh. My name is Lyla Neal. Welcome to Cyclops.”
Myra grabbed a strut to brace herself and shook her hand.
Lyla was maybe twenty-five, her skin a rich black, her hair a compact mass, her teeth brilliant white. Unlike Yuri and Alexei, like Myra, she wore an ident tattoo on the smooth skin of her right cheek.
Myra said, “You evidently know Alexei.”
“I met him through his father. I’m one of Professor Carel’s students. I’m up here, ostensibly, to pursue academic projects. Cosmological. Distant galaxies, primordial light, that sort of thing.”
Myra glanced at Alexei. “So this is how you spy on your father for the Spacers.”
“Yeah, Lyla is my mole. Neat, isn’t it?” His tone was flat; perhaps there was some guilt in there under the flippancy.
They all clambered into the shuttle with their bits of luggage.
Once aboard Galatea, they were hurried through the hub structure and loaded into a kind of elevator car.
Lyla said, “Grab onto a rail. And you might want your feet down that way,” she said, pointing away from the axis of spin.
The elevator dropped with a disconcerting jolt.
They passed quickly out of the hub complex, and suddenly they were suspended in space, inside a car that was a transparent bubble dangling from a cable. As they descended the centrifugal-acceleration pull gradually built up, until their feet settled to the floor, and that unpleasant Coriolis-spin sensation faded. They were dropping through a framework of spokes toward the great curving tracks of the wheel’s decks below. All this was stationary in Myra’s view, but the sun circled slowly, and the shadows cast by the spokes swept by steadily. But there was no ground under this huge funfair ride, no floor but the stars.
Lyla said, “Look, before we go on—elevator, pause.”
The car slowed to a halt.
Lyla said, “You ought to take a look at the view. See what the station is all about. It’s much harder to see from within the decks. Elevator. Show us Polyphemus.”
Myra looked out through the hull. She saw stars whirling slowly, the universe become a pinwheel. And an oval of gold lit up on the window and began to track upward, slowly, countering the rotation to pick out a corner of the star field. There Myra made out a faint disc, misty-gray and with rainbows washing across its face. A smaller station hung behind it, a knot of instruments.
“That,” Lyla said, “is a telescope. One big, spinning, fragile Fresnel lens. Nearly a hundred meters across.”
Myra asked, “Wasn’t the sunstorm shield a Fresnel lens?”
“It was…”
So this was yet another technological descendant of the tremendous shield that had once sheltered the Earth.
Lyla said, “They call that fellow Polyphemus, the Cyclops, after the most famous of the one-eyed giants of the myths. Galatea was actually the name of the Nereid he loved, according to some versions of the stories. Polyphemus is the oldest but still the most impressive instrument they have here.”
Yuri, an instrument man himself, was fascinated, and peppered Lyla and Alexei with questions.
Big mirrors were on the face of it easier to manufacture than big lenses, but it turned out that a lens was the preferred technology for building really huge telescopes because of its better optical tolerance; the longer pathways traversed by light rays gathered up by a mirror tended to amplify distortions rather than to diminish them, as a lens would. A Fresnel lens was a compromise design, a composite of many smaller lenses fixed into a lacy framework and spun up for stability. Lyla said the sub-lenses at the rim of the structure were thin enough to roll up like paper. There were technical issues with Fresnel lenses, the main one being “chromatic aberration” they were narrow-bandwidth devices. But there was an array of corrective optics—“Schupmann devices,” Lyla said—installed before the main lens itself to compensate for this.
“The lens itself is smart,” she said. “It can correct for thermal distortions, gravitational tweaks…With this one big beast alone you can detect the planets of nearby stars, and study them spectroscopically, and so on. And now they are working on an interferometer array. More mirrors, suspended in space. Elevator, show us…”
More tracking ovals lit up on the wall.
“They’re called Arges, Brontes, and Steropes. More Cyclops giants. Working together they are like a composite telescope of tremendous size.
“It’s no coincidence that she came here. Athena, I mean. Her transmission back home was picked up by Polyphemus. Very faint laser light. Elevator, resume.”
The elevator plunged without slowing through the first of the decks. Myra glimpsed a floor that curved upwards, a décor of silver-gray and pink, and people who walked with slow bounds. “The Moon deck,” she said.
“Right,” Lyla said. “You understand that Galatea is centrifugally stratified. We’ll be stopping on the Mars deck, where you’ll be meeting Athena.”
As Myra absorbed that, Yuri nodded. “It will help if we can stay in condition in the G conditions we’re used to.”
“Yeah,” said Lyla. “Not many go further than that. Nobody but our ambassadors from Earth, in fact.”
“Ambassadors?” Myra asked.
“Actually cops. Astropol.” She pulled a face. “We encourage them to stay down there, in their own lead-boot gravity field. Keeps them from getting in the way of the real work.”
“They don’t know we’re here, do they?”
“No reason why they should,” Alexei said.
Myra guessed, “And they don’t know about Athena.”
“No, they don’t,” Lyla said. “At least I don’t think they do. They really are just cops; they should have sent up a few astronomers.”
“I don’t understand any of this,” Myra confessed. “Where Athena has ‘been.’ How she ‘came back.’ And I don’t understand why I’m here.”
“All your questions will be answered soon, Myra,” a voice spoke from the air.
It was the second time Athena had spoken to Myra. The others looked at her curiously, even a little enviously.


 
43: CHICAGO
Emeline, Bisesa, and Abdi traveled the last few kilometers to Chicago in a western-movie-style covered wagon. It was drawn by muscular, hairy ponies, a round-bodied native stock that turned out to be particularly suited to working in the deep cold. The road followed the line of a pre-Freeze rail track, but Emeline said it wasn’t practical to run trains this far north, because of ice on the rails and frozen points.
By now Bisesa was wrapped up like an Inuit, with layers of wool and fur over her thin Babylonian clothes, and her phone lost somewhere deep underneath. Emeline told her that the russet-brown wool came from mammoths. Bisesa wasn’t sure if she believed that, for surely it would be easier to shear a sheep than a mammoth. It looked convincing, however.
Despite the furs, the cold dug into her exposed cheeks like bony fingers. Her eyes streamed, and she could feel the tears crackling to frost. Her feet felt vulnerable despite the heavy fur boots she wore, and, fearing frostbite, she dug her gloved hands into her armpits. “It’s like Mars,” she told her companions.
Abdi grimaced, shivering. “Are you sorry you came?”
“I’m sorry I don’t still have my spacesuit.”
The phone, tucked warmly against her belly, murmured something, but she couldn’t hear.
Chicago was a black city lost in a white landscape.
The disused rail track ran right into Union Station. It was a short walk from the station to Emeline’s apartment. In the streets, huge bonfires burned, stacked up under dead gas-lamps and laboriously fed with broken-up lumber by squads of men, bundled up, their heads swathed in helmets of breath-steam. The fires poured plumes of smoke into the air, which hung over the city like a black lid, and the faces of the buildings were coated with soot. The people were all bundled up in fur so they looked almost spherical as they scurried from the island of warmth cast by one bonfire to the next.
There was some traffic on the roads, horse-drawn carts, even a few people cycling—not a single car anywhere in this version of 1920s Chicago, Bisesa reminded herself. Horse manure stood everywhere, frozen hard on the broken tarmac.
It was extraordinary, a chill carcass of a city. But it was somehow functioning. There was a church with open doors and candlelit interior, a few shops with “open for business” signs—and even a kid selling newspapers, flimsy single sheets bearing the proud banner Chicago Tribune.
As they walked, Bisesa glimpsed Lake Michigan, to the east. It was a sheet of ice, brilliant white, dead flat as far as the eye could see. Only at the shore was the ice broken up, with narrow leads of black open water, and near the outlet of the Chicago river men labored to keep the drinking-water inlet pipes clear of ice, as they had been forced to since the very first days after the Freeze.
People moved around on the lake. They were fishing at holes cut into the ice, and fires burned, the smoke rising in thin threads. Somehow the folk out there looked as if they had nothing to do with this huge wreck of a city at all.
Emeline said, panting as they walked, “The city’s not what it was. We’ve had to abandon a lot of the suburbs. The working town’s kind of boiled down to an area centered on the Loop—maybe a half-mile to a mile in each direction. The population’s shrunk a lot, what with the famine and the plagues and the walkaways, and now the relocation to New Chicago. But we still use the suburbs as mines, I suppose you would say. We send out parties to retrieve anything we can find, clothes and furniture and other stores, and wood for the fires and the furnaces. Of course we’ve had no fresh supplies of coal or oil since the Freeze.”
It turned out providing lumber was Emeline’s job. She worked in a small department attached to the Mayor’s office responsible for seeking out fresh sources of wood, and organizing the transport chains that kept it flowing into the habitable areas of the city.
“A city like this isn’t meant to survive in such conditions,” Abdi said. “It can endure only by eating itself, as a starving body will ultimately consume its own organs.”
“We do what we must,” Emeline said sharply.
The phone murmured, “Ruddy visited Chicago once—on Earth, after the date of the Discontinuity. He called it a ‘real city.’ But he said he never wanted to see it again.”
“Hush,” Bisesa said.
Emeline’s apartment turned out to be a converted office on the second floor of a skyscraper called the Montauk. The building looked skinny and shabby to Bisesa, but she supposed it had been a wonder of the world in the 1890s.
The apartment’s rooms were like nests, the walls and floors and ceilings thick with blankets and furs. Improvised chimney stacks had been punched in the walls to let the smoke out, but even so the surfaces were covered with soot. But there was some gentility. In the living room and parlor stood upright chairs and small tables, delicate pieces of furniture, clearly worn but lovingly maintained.
Emeline served them tea. It was made from Indian leaves from carefully hoarded thirty-year-old stock. By such small preservations these Chicagoans were maintaining their identity, Bisesa supposed.
They hadn’t been back long when one of Emeline’s two sons showed up. Aged around twenty he was the younger by a year, called Joshua after his father. He came in carrying a string of fish; breathing hard, red-faced, he had been out on Lake Michigan. Once he had peeled out of his furs he turned out to be a tall young man, taller than his father had ever been. And yet he had something of Josh’s openness of expression, Bisesa thought, his curiosity and eagerness. He seemed healthy, if lean. His right cheek was marked by a discolored patch that might have been a frostbite scar, and his face glistened with an oil that turned out to be an extract of seal blubber.
Emeline took the fish away to skin and gut. She returned with another cup of tea for Joshua. He politely took the cup, and swigged the hot tea down in one gulp.
“My father told me about you, Miss Dutt,” Joshua said uncertainly to Bisesa. “All that business in India.”
“We came from different worlds.”
“My father said you were from the future.”
“Well, so I am. His future, anyhow. Abdikadir’s father came through with me too. We were from the year 2037, around a hundred and fifty years after your father’s time slice.”
His expression was polite, glazed.
“I suppose it’s all a bit remote to you.”
He shrugged. “It just doesn’t make any difference. All that history isn’t going to happen now, is it? We won’t have to fight in your world wars, and so on. This is the world we’ve got, and we’re stuck with it. But that’s fine by me.”
Emeline pursed her lips. “Joshua rather enjoys life, Bisesa.”
It turned out he worked as an engineer on the rail lines out of New Chicago. But his passion was ice-fishing, and whenever he got time off he came back up to the old city to get into his furs and head straight out on the ice.
“He even writes poems about it,” Emeline said. “The fishing, I mean.”
The young man colored. “Mother—”
“He inherited that from his father, at least. A gift for words. But of course we’re always short of paper.”
Bisesa asked, “What about his brother—your older son, Emeline? Where is he?”
Her face closed up. “Harry went walkaway a couple of years back.” This was clearly distressing to her; she hadn’t mentioned it before. “He said he’d call back, but of course he hasn’t—they never do.”
Joshua said, “Well, he thinks he’s going to be put under arrest if he comes back.”
“Mayor Rice declared an amnesty a year ago. If only he’d get in touch, if only he’d come back just for a day, I could tell him he has nothing to fear.”
They spoke of this a little, and Bisesa began to understand. Walkaway: some of Chicago’s young people, born on Mir and seduced by the extraordinary landscape in which they found themselves, had chosen to abandon their parents’ heroic struggle to save Chicago, and the even more audacious attempt to build a new city south of the ice. They simply walked off, disappearing into the white, or the green of the grasslands to the south.
“It’s said they live like Eskimos,” said Joshua. “Or maybe like Red Indians.”
“Some of them even took reference books from the libraries, and artifacts from the museums, so they could work out how to live,” Emeline said bitterly. “No doubt many of these young fools are dead by now.”
It was clear this was a sore point between mother and son; perhaps Joshua dreamed of emulating his older brother.
Emeline cut the conversation short by standing to announce she was off to the kitchen to prepare lunch: they would be served Joshua’s fish, cleaned and gutted, with corn and green vegetables imported from New Chicago. Joshua took his leave, going off to wash and change.
When they had gone, Abdi eyed Bisesa. “There are tensions here.”
“Yes. A generation gap.”
“But the parents do have a point, don’t they?” Abdi said. “The alternative to civilization here is the Stone Age. These walkaways, if they survive, will be illiterate within two generations. And after that their only sense of history will be an oral tradition. They will forget their kind ever came from Earth, and if they remember the Discontinuity at all, it will become an event of myth, like the Flood. And when the cosmic expansion threatens the fabric of the world—”
“They won’t even understand what’s destroying them.” But, she thought wistfully, maybe it would be better that way. At least these walkaways and their children might enjoy a few generations of harmony with the world, instead of an endless battle with it. “Don’t you have the same kinds of conflict at home?”
Abdi paused. “Alexander is building a world empire. You can think that’s smart or crazy, but you’ve got to admit it’s something new. It’s hard not to be swept up. I don’t think we have too many walkaways. Not that Alexander would allow it if we did,” he added.
To Bisesa’s astonishment a telephone rang, somewhere in the apartment. It was an old-fashioned, intermittent, very uncertain ring, and it was muffled by the padding on the walls. But it was ringing. Telephones and newspapers: the Chicagoans really had kept their city functioning. She heard Emeline pick up, and speak softly.
Emeline came back into the lounge. “Say, it’s good news. Mayor Rice wants to meet you. He’s been expecting you; I wrote him from New Chicago. And he’ll have an astronomer with him,” she said grandly.
“That’s good,” Bisesa said uncertainly.
“He’ll see us this evening. That gives us time to shop.”
“Shop? Are you kidding?”
Emeline bustled out. “Lunch will be a half-hour. Help yourself to more tea.”


 
44: ATHENA
The Mars deck was like a corridor that rose gradually in either direction, so that as you walked there was the odd sense that you were always at the low point of a dip, never climbing out of it. The gravity was the easy one-third G Myra had got used to on Mars itself. The décor was Martian red-ocher, the plastic surfaces of the walls, the bits of carpet on the floor. There were even tubs of what looked like red Martian dirt with the vivid green of terrestrial plants, mostly cacti, growing incongruously out of them.
It was hard to believe she was in space, that if she kept on walking she would loop the loop and end up back in this spot.
Alexei was watching her reaction. “It’s typical Earth-born architecture,” he said. “Like the bio domes on Mars with the rainstorms and the zoos. They don’t see that you don’t need all this, that it just gets in the way…”
Certainly it all seemed a bit sanitized to Myra, like an airport terminal.
Lyla led the three of them to an office just off the main corridor. It was nothing unusual, with a conference table, the usual softscreen facilities, a stand of coffee percolators and water jugs.
And here Athena spoke to them.
“I suppose you’re wondering why I’ve asked you here today.”
Nobody laughed. Yuri dumped the bags in the corner of the conference room, and they helped themselves to coffee.
Myra sat down and looked up into the empty air challengingly. “My mother always did say you had a reputation as a comedian.”
“Ah,” said Athena. “Aristotle called me skittish. I never had the chance to speak to Bisesa Dutt.” Her voice was steady, controlled. “But I spoke to many of those who knew her. She is a remarkable woman.”
Myra said, “She always said she was an ordinary woman to whom remarkable things kept happening.”
“But others might have crumbled in the face of her extraordinary experiences. Bisesa continues to do her duty, as she sees it.”
“You speak of her in the present tense. I don’t know if she’s dead or alive. I don’t know where she is.”
“But you suspect, don’t you, Myra?”
“I don’t understand how I’m talking to you. Why are you here?”
“Watch,” Athena said gently.
The lights in the room dimmed a little, and a holographic image coalesced on the tabletop before them.
Ugly, bristling, it looked like some creature of the deep sea. In fact it was a denizen of space. It was called the Extirpator.
The day before the sunstorm, Athena had woken to find herself ten million kilometers from Earth. Aristotle and Thales, mankind’s other great electronic minds, were with her. They had been downloaded into the memory of a bomb.
The three of them huddled together, in an abstract electronic manner. And then—
When the images from Procyon died, they all needed a break.
They went out onto the Mars deck. Myra sipped a cola. While Yuri swung improvised pendulums to study the varying artificial gravity, Alexei and Lyla explored it. If you sat down, you were heavier than when you stood up. If you threw a ball any distance, it would be deflected sideways by the spin. And if you ran against the spin, you grew lighter. Laughing, they raced each other along the corridor in big Moonwalk bounds.
Watching them play, Myra was reminded just how young these Spacers all really were.
All of them were reluctant to go back and face Athena again, and talk about what she had discovered on a planet eleven light-years away.
“So those swimmers bred themselves to extinction,” Alexei said. “Sol, what a thing to do.”
Yuri said, “Better that than let the Firstborn win.”
“It took us two years to find a way to beam me back home,” Athena said softly. “We didn’t want to broadcast our existence to a dangerous universe. So we put together an optical laser—quite powerful, but a tight beam. And when the time came, with my data stream encoded into it, we fired it off at Earth. We anticipated that it would be picked up by Cyclops, which was at the planning stage before the sunstorm.”
“It was risky,” Myra said. “If Cyclops hadn’t been built after all—”
“We had no choice but to make the gamble.”
Yuri asked, “Why you, of the three?”
Athena paused. “We drew lots, after a fashion.”
“And the others—”
“The signal took everything we had, everything Witness could give us. Though Witness lived, there was nothing left to sustain the others. They gave themselves for me.”
Myra wondered how Athena, an AI with such a complicated biography, felt about this. As the “youngest” of the three, it must have felt as if her parents had sacrificed themselves to save her. “It wasn’t just for you,” she said gently. “It was for all of us.”
“Yes,” Athena said. “And you see why I had to be sent home.”
Myra looked at Alexei. “And this is what you’ve kept from me for so many weeks.”
Alexei looked uncomfortable.
“It was my request, Myra,” Athena said smoothly.
Yuri was staring at his hands, which were splayed out on the table before him. He looked as stunned as Myra felt. She asked, “What are you thinking, Yuri?”
“I’m thinking that we have crashed through a conceptual barrier today. Since the sunstorm there has always been something of a human-centered bias to our thinking about the Firstborn, I believe. As if we implicitly assumed they were a threat aimed at us alone—our personal nemesis. Now we learn that they have acted against others, just as brutally.” He lifted his hands and spread them wide in the air. “Suddenly we must think of the Firstborn as extensive in space and time. Shit, I need another coffee.” Yuri got up and shambled over to the percolators.
Alexei blew out his cheeks. “So now you know it all, Myra. What next?”
Myra said, “This material should be shared with the Earth authorities. The Space Council—”
Alexei pulled a face. “Why? So they can throw more atomic bombs, and arrest us all? Myra, they think too narrowly.”
Myra stared at him. “Didn’t we all work together during the sunstorm? But now here we are back in the old routine—they lie to you, you lie to them. Is that the way we’re all going into the dark?”
“Be fair, Myra,” Yuri murmured. “The Spacers are doing their best. And they’re probably right about how Earth would react.”
“So what do you think we should we do?”
Yuri said, “Follow the Martians’ example. They trapped an Eye—they struck back.” He laughed bitterly. “And as a result of that, right now the only bit of Firstborn technology we have is there on Mars, sitting under my ice cap.”
“Yes,” Athena said. “It seems that the focus of this crisis is the pole of Mars. I want you to return there, Myra.”
Myra considered. “And when we get there?”
“Then we must wait, as before,” Athena said. “The next steps are largely out of our hands.”
“Then whose?”
“Bisesa Dutt’s,” murmured Athena.
An alarm sounded, and the walls flashed red.
Lyla tapped her ident patch and listened to the air. “It’s the Astropol cops down on Earth deck,” she said. “We must have a leak. They are coming for you, Myra.” She stood.
Myra followed her lead. She felt dazed. “They want me? Why?”
“Because they think you will lead them to your mother. Let’s get out of here. We don’t have much time.”
They hurried from the room, Alexei muttering instructions to the Maxwell.


 
45: MAYOR
Shopping in Chicago turned out to be just that. Remarkably, you could stroll along Michigan Avenue and other thoroughfares, and inspect the windows of stores like Marshall Field’s where goods were piled up on display and mannequins modeled suits and dresses and coats. You could buy fur coats and boots and other cold-weather essentials, but Emeline would only look at “the fashion,” as she called them, which turned out to be relics of the stores’ 1890s stock, once imported from a vanished New York or Boston, lovingly preserved and much patched and repaired since. Bisesa thought Emeline would have been bewildered to be faced with the modernity of thirty-two years later on Earth, the fashions of 1926.
So they shopped. But the street outside Marshall Field’s was half-blocked by the carcass of a horse, desiccated, frozen in place where it had fallen. The lights in the window were smoky candles of seal blubber and horse fat. And though there were some young people around, they were mostly working in the stores. All the shoppers, as far as Bisesa could see, were old, Emeline’s age or older, survivors of the Discontinuity picking through these shabby, worn-out relics of a lost past.
Mayor Rice’s office was deep in the guts of City Hall.
Hard-backed chairs had been drawn up before a desk. Bisesa, Emeline, and Abdi sat in a row, and were kept waiting.
This room wasn’t swathed with insulation like Emeline’s apartment. Its walls were adorned with flock wallpaper and portraits of past dignitaries. A fire burned hugely in a hearth, and there was central heating too, a dry warmth supplied by heavy iron radiators, no doubt fed by some wood-burning monster of a furnace in the basement. A telephone was fixed to the wall, a very primitive sort, just a box with a speaking tube, and an ear trumpet you held to your head. On the mantelpiece a clock ticked, defiantly set to Chicago standard railway time, four P.M., just as it had been for thirty-two years, despite the difference of opinion expressed by the world outside.
Bisesa felt oddly glad she had opted to wear her purple Babylonian clothes, as had Abdi, despite the offer of a more formal “suit” by Emeline. She felt she wanted to keep her own identity here.
She whispered to the others, “So this is 1920s Chicago. I think I’m expecting Al Capone.”
Her phone murmured, “In 1894 Capone was in New York. He couldn’t be here now—”
“Oh, shut up.” She said to Emeline, “Tell me about Mayor Jacob Rice.”
“He’s only about thirty—born after the Freeze.”
“And the son of a mayor?”
Emeline shook her head. “Not exactly…”
The hour of the Discontinuity had been shocking for Chicagoans. After all it had started snowing, in July. Excited stevedores reported icebergs on Lake Michigan. And from their offices in the upper floors of the Rookery and the Montauk, businessmen looked north to see a line of bone white on the horizon. The mayor had been out of town. His deputy desperately tried to make long-distance phone calls to New York and Washington, but to no avail; if President Cleveland still lived, out there beyond the ice, he could offer no help or guidance to Chicago.
Things deteriorated quickly in those first days. As the food riots worsened, as old folks began to freeze, as the suburbs began to burn, the deputy mayor made his best decision. Recognizing the limits of his own capacity, he formulated an Emergency Committee, a representative sample of the city’s leading citizens. Here were the chief of police and commanders of the National Guard, and top businessmen and landowners, and the leaders of all of Chicago’s powerful unions. Here too was Jane Addams, “Saint Jane,” a noted social reformer who ran a women’s refuge called Hull House, and Thomas Alva Edison, the great inventor, forty-seven years old, caught by chance by the Freeze and pining for his lost laboratories in New Jersey.
And here was Colonel Edmund Rice, a veteran of Gettysburg who had run the Columbian Guard, a dedicated police force for the world’s fair, only a year before. The deputy mayor gladly gave up his seat as chair of the Committee to Rice.
Under martial law, the Committee clamped down on the gathering crime wave, and tidied up the deputy mayor’s hasty rationing and curfew proclamations. Rice established new medical centers, where a brisk triage system was put in place, and emergency cemeteries were opened up. And as the city began to consume itself to keep warm, even as the deaths continued in swaths, they began to plan for the future.
Emeline said, “Eventually the Emergency Committee functions got subsumed back into the mayor’s office, but Rice himself was never elected.”
“But now his son is the mayor,” Abdi murmured. “An unelected leader, the son of a leader. I smell a dynasty here.”
“We can’t afford the paper for elections,” Emeline said primly.
Mayor Rice bustled in. He was followed by a small posse of nervous-looking men, clerks perhaps, though one older man carried a briefcase.
“Miss Dutt? And Mister—ah—Omar. Good to meet you. And to see you again, Mrs. White…”
Jacob Rice was a plump young man dressed in a fine suit that showed no sign of patching. His black hair was slicked back, perhaps by some kind of pomade, and his face was sharp, his cold blue eyes intent. He served them brandy in finely cut glass.
“Now look here, Miss Dutt,” he began briskly. “It’s good of you to see me, and all. I make a point of speaking to every visitor to the city from outside, even though they’re mostly those Greek sort of fellows who are good for nothing but a history lesson, along with a few British from about our own time—isn’t that right?”
“The North–West Frontier time slice was from 1885,” she said. “I got caught up in it. But in fact I was from—”
“The year of Our Lord 2037.” He tapped a letter on the desk before him. “Mrs. White here was good enough to tell me a good deal about you. But I’ll be frank with you, Miss Dutt; I’m only interested in your biography, no matter what time you come from, insofar as it affects me and my town. I’m sure you can see that.”
“Fair enough.”
“Now you come here first of all with news that the world is ending. Is that right?”
The older man among the cowed-looking array behind him raised a finger. “Not quite, Mr. Mayor. The lady’s claim is that the universe is coming to an end. But the implication is, of course, that it will take our world with it.” He chuckled softly, as if he had made an amusing academic point.
Rice stared at him. “Well, if that isn’t the all-mightiest nitpicking quibble of all time. Miss Dutt, this here is Gifford Oker—professor of astronomy at our brand-new University of Chicago. Or it was brand new when we all got froze. I invited him here because it seems you have some astronomical stuff to talk about, and he’s the nearest thing to an expert we got.”
About fifty, grayed, his face all but hidden behind thick spectacles and a ragged mustache, Oker was clutching a battered leather briefcase. His suit was shabby with frayed cuffs and lapels, and his elbows and knees padded with leather. “I can assure you that my credentials are not to be questioned. At the time of the Freeze I was a student under George Ellery Hale, the noted astronomer—perhaps you’ve heard of him? We were hoping to establish a new observatory at Williams Bay, which would have featured a suite of modern instruments, including a forty-inch refractor—it would have been the largest such telescope in the world. But it wasn’t to be, of course, it wasn’t to be. We have been able to maintain a program of observations with telescopes that were preserved within the ‘time slice,’ as you put it, Miss Dutt, necessarily smaller and less powerful. And we have performed some spectroscopy, whose results are—well, surprising.”
Abdi leaned forward. “Professor, I myself have practiced astronomy in Babylon. We obtained the results that are in part the basis of Bisesa’s prediction. We must exchange information.”
“Certainly.”
Rice glanced at Emeline’s letter. He read slowly, “‘The recession of the distant stars.’ This is what you’re talking about.”
“That’s right,” Abdi said. “Simply put, it’s as if the stars are fleeing from the sun in all directions.”
Rice nodded. “Okay. I got that. So what?”
Oker sighed. He took off his spectacles, to reveal deep-set, weary eyes, and rubbed the lenses on his tie. “You see, Mr. Mayor, the problem is this. Why should the sun be uniquely located at the center of such an expansion? It violates the most basic principles of mediocrity. Even though we have been through the Freeze, the most extraordinary event in recorded history, such principles surely still hold true.”
Bisesa studied this Professor Oker, wondering how much he could understand. He obviously had a keen enough mind, and had managed to sustain an academic career, of sorts, in the most extraordinary of circumstances. “So what’s your interpretation, sir?”
He replaced his spectacles and looked at her. “That we are not privileged observers. That if we were living on a world of Alpha Centauri we would observe the same phenomenon—that is to say, we would see the distant nebulae receding from us uniformly. It can only mean that the ether itself is expanding—that is, the invisible material within which all the stars swim. The universe is blowing up like a pudding in an oven, and the stars, like currants embedded in that pudding, are all receding from each other. But to each currant it would seem as if it was the sole point of stillness at the center of the explosion…”
Bisesa’s knowledge of relativity was restricted to a module in a college course decades ago—that and science fiction, and you couldn’t trust that. But the Chicago time slice had come when Einstein was only fifteen years old; Oker could know nothing of relativity. And relativity was founded on the discovery that the ether, in fact, didn’t exist.
But she thought Oker had got the picture, near enough.
She said, “Mr. Mayor, he’s right. The universe itself is expanding. Right now the expansion is pushing the stars apart, the galaxies. But eventually that expansion is eventually going to work its way down to smaller scales.”
Abdi said, “It will pull the world apart, leaving us all flying in a crowd of rocks. Then our bodies will break up. Then the very atoms of which our bodies are composed.” He smiled. “And that is how the world will end. The expansion that is now visible only through a telescope will fold down until it breaks everything to bits.”
Rice stared at him. “Cold-blooded little cuss, aren’t you?” He glared down at Emeline’s letter. “All right, you got my attention. Now, Miss Dutt, you say you’ve been talking about this with the folks back home. Right? So when is this big bubble going to burst? How long have we got?”
“About five centuries,” Bisesa said. “The calculations are difficult—it’s hard to be sure.”
Rice stared at her. “Five fucking centuries, pardon me. When we haven’t got food stock to last us five weeks. Well, I think I’ll put that in my ‘pending’ tray for now.” He rubbed his eyes, energetic but obviously stressed. “Five centuries. Jesus Christ! All right, what’s next?”
Next was the solar system.
Gifford Oker breathed, “I read your letter, Miss Dutt. You traveled to Mars, in a space clipper. How marvelous your century must be!” He preened. “When I was a small boy, you know, I once met Jules Verne. Great man. Very great man. He would have understood about sailing to Mars, I should think!”
“Can we stick to the point?” Rice snarled. “Jules Verne, Jesus Christ! Just show the lady your drawings, Professor; I can see that’s what you’re longing to do.”
“Yes. Here is the result of our exploration of the solar system, Miss Dutt.” Oker opened his briefcase, and spread his material over the mayor’s desk. There were images of the planets, some blurry black-and-white photographs, but mostly color images laboriously sketched in pencil. And there were what looked like spectrograph results, like blurred barcodes.
Bisesa leaned forward. Almost subvocally she murmured, “Can you see?”
Her phone whispered back, “Well enough, Bisesa.”
Oker pushed forward one set of images. “Here,” he said, “is Venus.”
In Bisesa’s reality Venus was a ball of cloud. The spaceprobes had found an atmosphere as thick as an ocean, and a land so hot that lead would melt. But this Venus was different. It looked, at first glance, like an astronaut’s-eye view of Earth from space: swaths of cloud, gray-blue ocean, small caps of ice at the poles.
Oker said, “It’s all ocean, ocean and ice. We’ve detected no land, not a trace. The ocean is water.” He scrabbled for a spectrograph result. “The air is nitrogen, with some oxygen—less than Earth’s—and rather a lot of carbon dioxide, which must seep into the water. The oceans of Venus must fizz like Coca Cola!” It was a professor’s well-worn joke. But now he leaned forward. “And there is life there: life on Venus.”
“How do you know?”
He pointed to green smudges on some of the drawings. “We can see no details, but there must be animals in the endless seas—fish perhaps, immense whales, feeding on the plankton. We can expect it to be more or less like terrestrial analogues, due to processes of convergence,” he said confidently.
Oker showed more results. On the bare face of the Moon, transient atmospheres and even glimmers of open water pooled in the deep craters and the rills; and again the Chicagoan astronomers thought they saw life.
There were some extraordinary images of Mercury. These were blurred sketches of structures of light, like netting, flung over the innermost planet’s dark side, glimpsed at the very limits of visibility. Oker said there was once a partial eclipse of the sun, and some of his students reported that they had seen similar “webs of plasma,” or “plasmoids,” in the tenuous solar air. Perhaps this too was a form of life, much stranger, a life of superhot gases that swam from the fires of the sun to the face of its nearest child.
Under the cover of a coughing spasm, Bisesa withdrew and murmured to her phone. “Do you think it’s likely?”
“Plasma life is not impossible,” the phone murmured. “There are structures in the solar atmosphere, bound together by magnetic flux.”
Bisesa replied grimly, “Yes. We all became experts on the sun in the storm years. What do you think is going on here?”
“Mir is a sampling of life on Earth, taken during the period when intelligence, mankind, has arisen. The planetologists think Venus was warm and wet when very young. So perhaps Venus has been similarly ‘sampled.’ This seems to be a sort of optimized version of the solar system, Bisesa, each of the worlds, and perhaps slices within those worlds, selected for the maximality of its life. I wonder what’s happening on Europa or Titan in this universe, beyond the reach of the Chicagoans’ telescopes…”
Now Professor Oker, with a glimmer of a showman’s instinct, was unveiling the climax of his presentation: Mars.
But this wasn’t the Mars Bisesa had grown up with, and even visited. This blue-gray Mars was more Earthlike even than watery Venus, for here there was plenty of dry land, a world of continents and oceans, capped by ice at the poles, swathed in wispy cloud. There was some familiarity. That green stripe might be the Valles Marineris; the blue scar in the southern hemisphere could be the tremendous basin of Hellas. Most of the northern hemisphere appeared to be dry.
The phone whispered, “Something’s wrong, Bisesa. If Mars, our Mars, were flooded, the whole of the northern hemisphere would be drowned under an ocean.”
“The Vastitas Borealis.”
“Yes. Something dramatic must happen to this Mars in the future, something that changes the shape of the entire planet.”
Rice listened to Oker impatiently, and at last cut him off. “Come on, Gifford. Get to the good stuff. Tell her what you told me, about the Martians.”
Oker grinned. “We see straight-line traces cutting across the Martian plains. Lines that must be hundreds of miles long.”
“Canals,” Abdi said immediately.
“What else could they be? And on land we, some of us, believe we have glimpsed structures. Walls, perhaps, tremendously long. This is controversial; we are at the limits of seeing. But about this,” Oker said, “there is no controversy at all.” He produced a photograph, taken in polarized light, which showed bright lights, like stars, scattered over the face of Mars. “Cities,” breathed Professor Oker.
Emeline leaned forward and tapped the image. “I told her about that,” she said.
Rice sat back. “So there you have it, Miss Dutt,” he said. “The question is, what use is any of this to you?”
“I don’t know,” she said honestly. “I need to talk to my contacts at home.”
“And,” Abdi said to Oker, “I’d like to get to work with you, Professor. We have much to share.”
“Yes,” said Oker, smiling.
“All right,” Rice said. “But when you have something, you come tell me, you hear?” It was a clear order.
“So. Enough spooky stuff for one day. Let’s talk of other things.” As the professor stowed away his images, Rice sat back in his chair, rested his feet on the desk—he wore cowboy boots, with spurs—and blew out cigar smoke. “Would you like another drink, a smoke? No? For one thing,” he said to Abdi, “I would very much like to hear about what’s going on across the Atlantic. Alexander the Great and his ‘world empire’—sounds like my kind of guy.”
Abdi glanced at Bisesa and Emeline, and shrugged. “Where would you like me to begin?”
“Tell me about his armies. And his navies, too. Does he have steamships yet? How soon before he can cross the Atlantic in force?…”
With Rice’s attention occupied by Abdi, Bisesa murmured to her phone again. “What do you think?”
“I need to get to work transferring all this data back to Mars. It will take a long time.”
“But?”
“But I have a feeling, Bisesa, that this is why you were summoned to Mars.”


 
46: A-LINE
June 2070
“Since coming through the A-line we aren’t alone with Q any more, Mum. There’s a regular flotilla escorting the thing now, like a navy flag day, all the rock miners and bubble-dwellers coming out to see the beast as it passes. It’s kind of strange for us. After a cruise of fourteen months, we’ve got all this company. But they don’t know we’re here. The Liberator is staying inside her stealth shroud, and there are a couple other navy tubs out here, keeping the sight-seers at a good distance and coordinating the latest assault on Q…”
“Bella,” Thales said softly.
“Pause.” Edna’s talking head froze, a tiny holographic bust suspended over the surface of Bella’s desk. “Can’t it wait, Thales?”
“Cassie Duflot is here.”
“Oh, crap.” Wife of dead hero space-worker, and professional pain in the backside.
“You did ask me to inform you as soon as she arrived.”
“I did.”
The message from Edna was still coming in. Bella was a mother as well as a politician; she had rights too. “Ask her to wait.”
“Of course, Bella.”
“And Thales, while she’s waiting, don’t let her mail, record, comment, blog, explore, analyze, or speculate. Give her coffee and distract her.”
“I understand, Bella. Incidentally—”
“Yes?”
“It’s little more than an hour to the principal strike. The Big Whack. Or rather until the report reaches us.”
She didn’t need reminding of that. The Big Whack, mankind’s last hope against the Q-bomb—and perhaps the end of her daughter’s life. “Okay, Thales, thank you, I’m on it. Resume.”
Edna’s frozen image came alive again.
Edna’s voice, having spent twenty-four minutes crawling across the plane of the solar system, sounded strongly in Bella’s Mount Weather office. And Thales smoothly produced pictures to match the words, images captured by a variety of ships and monitors.
There was the Q-bomb, a ghostly droplet of smeared starlight, hovering over Bella’s desk. It was passing through the asteroid belt right now—the navy’s A-line—and she was shown a distant sprinkling of rocks, magnified and brightened for her benefit. There was something awesome about the image; six years almost to the day since the object had first been spotted swimming past Saturn’s moons, here it was among the asteroids, home to a branch of mankind. The Q-bomb was here, in human space. And in just six more months—at Christmas time in this year of 2070—the Q-bomb was destined to make its rendezvous with Earth itself.
But the bomb’s passage through the belt gave one more chance for an assault.
Edna was talking about the attempts so far. Thales showed images of nuclear weapons blossoming against the bomb’s impassive surface, and ships, manned and robotic, deploying energy weapons, particle beams, and lasers, even a stream of rocks thrown from a major asteroid fitted with a mass driver, an electromagnetic catapult.
“Pea shooters against an elephant,” Edna commented. “Except it isn’t quite. Every time we hit that thing it loses a little mass-energy, a loss in proportion to what we throw at it. Just a flea-bite each time, but it’s non-zero. Lyla Neal has been doing some modeling of this; Professor Carel will brief you. In fact we hope one outcome of the Big Whack, assuming we don’t knock the thing off its rails altogether, is to confirm Lyla’s modeling, with a data point orders of magnitude away from what we’ve been able to deploy so far. Anyhow we’ll find out soon.
“As for the cannonball, the tractor is doing its job so far. All systems are nominal, and the cannonball’s deflection is matching the predictions…” In her quiet, professional voice, Edna summarized the status of the weapon.
When she was done, she smiled. Despite her peaked cap, she looked heartbreakingly young.
“I’m doing fine in myself. After more than a year aboard this tub I need some fresh air, or fresher anyhow. And under a dictionary definition of ‘stir crazy’ you could write down ‘John Metternes.’ But at least we haven’t killed each other yet. And if you look at this cruise as an extended shakedown of the Liberator she’s performed fine. I think we have a good new technology here, Mum. Not that that’s much consolation if we fail to deflect Q, I guess; we’ll all be in deep yogurt then.
“The other crews are doing fine too. I guess this is an operational test for the navy itself. A few veterans of the old wet navy say they feel out of place on board ships where even the rawest nugget has passed out of the USNPG.” That was the U.S. Naval Post Graduate School in Monterey. “Right now, while we’re waiting for the drama to begin, there’s a sort of open-loop church service going on. Those who choose to are saying their prayers to Our Lady of Loreto, the patron saint of aviators.
“As for the Spacers, they are cooperating, mostly, with the cordon and other measures. But we’re ready to take whatever action you see fit for us to take, Mum.
“Sixty minutes to showtime. I’ll speak to you after the Whack, Mum. Love you. Liberator out.”
Bella had time for only a short reply, for it would reach Edna with only minutes left before the strike. “I love you too,” she said. “And I know you’ll do your duty, as you always do.” She was horribly aware that these might be the last words she ever spoke to Edna, and that in the next hour she might lose her only daughter, as poor, angry Cassie Duflot, waiting outside, had already lost her husband. But she could think of nothing else to add. “Bella out. Thales, close this down.”
The holographic display popped out of existence, leaving a bare desk, with only a chronometer counting down to the time of the Big Whack assault, and the still more important moment when news of it would reach the Earth.
Bella composed herself. “Show Cassie in.”
Somehow Bella had expected Cassie Duflot to show up in black, as when Bella had last met her when she had handed over her husband’s Tooke medal: still in widow’s weeds, after all this time. But Cassie wore a suit of a bright lilac color, attractive and practical. And nor, Bella reminded herself, was Cassie going to be sunk in grief as she had been during that visit. It would be easy to underestimate her.
“It’s good of you to see me,” Cassie said formally, shaking Bella’s hand.
“I’m not sure if I had much choice,” Bella said. “You’ve been making quite a splash since we last met.”
Cassie smiled, a cold expression almost like a politician’s. “I didn’t mean to make any kind of ‘splash,’ or to cause anybody any trouble. All I am is the widow of a navy engineer, who started asking questions about how and why her husband had died.”
“And you didn’t get good enough answers, right? Coffee?”
Bella went to the percolator herself. She used the interval to size up her opponent, for that was how she had to think of Cassie Duflot.
Cassie was a young woman, and a young mother, and a widow; that gave her an immediately sympathetic angle to snag the public’s attention. But Cassie also worked in the public relations department of Thule, Inc., one of the world’s great eco-conservation agencies, specializing in post-sunstorm reconstruction in the Canadian Arctic. Not only that, her mother-in-law, Phillippa, had moved in senior circles in London before the sunstorm, and had no doubt kept up a web of contacts since. Cassie knew how to use the media.
Cassie Duflot looked strong. Not neurotic, or resentful, or bitter. She wasn’t after any kind of revenge for her husband’s death or for the disruption of her life, Bella saw immediately. She was after something deeper, and more satisfying. The truth, perhaps. And that made her more formidable still.
Bella gave Cassie her coffee and sat down. “Questions with no answers,” she prompted.
“Yes. Look, Chair Fingal—”
“Call me Bella.”
Cassie said she had known a little of her husband’s activities in his last years. He had been a space engineer; Cassie knew he was working on a secret program, and roughly where he was stationed.
“And that’s all,” she said. “While James was alive that was all I wanted to know. I accepted the need for security. We’re at war, and during wartime you keep your mouth shut. But after he died, and after the funeral and the ceremonials—you were kind enough to visit us—”
Bella nodded. “You started to ask your questions.”
“I didn’t want much,” Cassie said. She was twisting the wedding ring on her finger, self-conscious now. “I didn’t want to endanger anybody, least of all James’s friends. I just wanted to know something of how he died, so that one day the children, when they ask about him—you know.”
“I’m a mother myself. In fact, a grandmother. Yes, I do know.”
It seemed the navy had badly mishandled queries that had initially been valid and quite innocent. “They stonewalled me. One by one, the navy’s liaison officers and the counselors stopped returning my calls. Even James’s friends drew away.” This blank shutting-out had, quite predictably, incensed Cassie. She had consulted her mother, and had begun her own digging.
And she had started drafting queries for Thales.
“I think because Thales exists, whispering in the ear of anybody on the planet who asks him a question, people believe that our society is free and open. In fact Thales is just as much an instrument of government control as any other outlet. Isn’t that true?”
Bella said, “Go on.”
“But I found out there are ways even to get information out of an AI’s nonanswers as well as its answers.” She had become something of a self-taught expert on the analysis of an AI traumatized by being ordered to lie. She produced a softscreen from her bag and spread it over the desk. It showed a schematic of a network laid out in gold thread, with sections cordoned off by severe red lines. “You can’t just dig a memory out of an AI without leaving a hole. Everything is interconnected—”
Bella cut her off. “That’s enough. Look, Cassie. Others have asked the same sort of questions before. It’s just that you, being who you are, have become more prominent than most.”
“And where are those others? Locked away somewhere?”
In fact some were, in a detention center in the Sea of Moscow, on the far side of the Moon. It was Bella’s own darkest secret. She said, “Not all of them.”
Cassie took back her softscreen and leaned forward, her face intent. “I’m not intimidated by you,” she said softly.
“I’m sure you’re not. But, Cassie—sit back. The office has various features designed to respond to any threat made against me. They’re not always very clever at decoding body language.”
Cassie complied, but she kept her eyes fixed on Bella. “Space-based weapons systems,” she said. “That’s what my husband was working on, wasn’t it?”
And she spoke of hints from the sky, traces, fragmentary clues that had been assembled by conspiracy theorists and sky-watchers of varying degrees of sanity and paranoia. They had seen the straight-line exhaust trail of a ship sliding across the sky at impossible speeds. The Liberator, of course. And they had seen another vessel, slow, ponderous, massive, moving in the asteroid belt, leaving behind the same kind of trail. That was clearly the tractor, preparing for the Big Whack. These ships had all been shrouded, but mankind’s invisibility shields were not yet perfect.
Bella asked, “So what do you think all this means?”
“That something is coming,” Cassie said. “Another sunstorm, perhaps. And the governments are preparing to flee with their families, in a new generation of superfast ships. That’s not a consensus view, but a common suspicion, I’d say.”
Bella was shocked. “Do people really think so little of their governments that they imagine we’re capable of that?”
“They don’t know. That’s the trouble, Bella. We live in the aftermath of the sunstorm. Maybe it’s rational to be paranoid.” Cassie folded away her softscreen. “Bella, I have followed this path not for my husband’s sake, or my own, but for my children. I think you are hiding something—something monstrous, that might affect their future. And they have a right to know what that is. You have no right to keep it from them.”
Time for Bella to make her judgment about what to do about this woman. Well, Cassie was not a criminal. She was in fact the sort of person Bella had been appointed to protect.
“Look, Cassie,” Bella said. “You’ve picked up some of the pieces of the jigsaw. But you’re assembling them into the wrong picture. I don’t want any harm to come to you, but on the other hand, I don’t want you to do any harm either. And by spreading this sort of theory around, harm is what you may inflict. So I’m going to take you into my confidence—the confidence of the Council. And when you know what I know, you can use your own judgment on how best to use the information. Is that a deal?”
Cassie thought it over. “Yes, Bella, that’s fair.” And she looked at Bella, apprehensive, excited. Scared.
Bella glanced at the clock on the wall. Thirty minutes before she would receive news of what had become of the Big Whack experiment. That desperate drama must be playing itself at this very moment, out among the asteroids, twenty-eight light-minutes away.
She put that aside. “Let’s start with the Liberator,” she said. “Your husband’s legacy. Graphics, please, Thales.”
They spoke of the Liberator. And of the Q-bomb it had been shadowing for months.
And then Bella showed Cassie Bob Paxton’s last option.
“It’s just another asteroid, drifting through the belt,” Bella said. “It has a number in our catalogs, and whoever landed that mining survey probe on it”—it was a metallic spark on the asteroid’s coal-dust surface—“probably gave it a name. We just call it the cannonball. And here is the ship whose exhaust your conspiracy-theorists saw.”
“I wish you wouldn’t call them that,” Cassie murmured. She leaned forward to see. “It looks like another asteroid,” she said. “A rock with a silver net around it.”
That was pretty much what the tractor was: a minor asteroid, much smaller than the flying-mountain cannonball. The rock had had a net of tough nanotube rope cast around it, and an antimatter-drive engine was fixed to its surface. “We used one of the early prototype engines from the Trojan shipyards. Not human-rated but it’s pretty reliable.”
Cassie began to see it. “You’re using this to steer the bigger asteroid, the cannonball.”
“Yes—with gravity. It turns out to be surprisingly hard to deflect an asteroid…”
Turning aside the path of an asteroid had been studied for a century or more, since it had become understood that some asteroids crossed the path of the Earth, and, at statistically predictable intervals, collided with the planet.
A dangerous rock was generally too big to destroy. An obvious idea was to knock it aside, perhaps with nuclear weapons. Or you could attach a drive to it and just push it. Or you could attach a solar sail to it, or even paint it silver or wrap it in foil, so the pressure of sunlight pushed it aside. Such methods would deliver only a small acceleration, but if you could catch the rock early enough you might do just enough to keep the rock from hitting its undesired target.
As the asteroid belt was gradually colonized, all these methods had been tried; all failed, to varying degrees. The trouble was that many larger asteroids weren’t solid bodies at all, but swarms of smaller rocks, only loosely bound by gravity—and they were generally rotating too. Try to push them, or blow them up, and they would just fragment into a cloud of smaller impactors that would be almost as lethal and all but impossible to deal with.
So the idea of the gravitational tractor was developed. Position another rock near your big problem asteroid. Push the second rock aside, gently. And its gravity field would tug at its larger sibling.
“You see the idea,” Bella said. “You have to keep pushing your rock just too feebly to be able to escape the asteroid’s gravity field, so your tractor remains bound to the target. And the target will be drawn away no matter how broken-up it is. The only tricky part is orienting your tractor’s exhaust plume so it doesn’t impact the target’s surface.”
Cassie nodded, a little impatiently. “I get the idea. You’re deflecting the orbit of this rock, this cannonball—”
“So that it hits the Q-bomb. The bomb and the cannonball are on radically different trajectories; the impact will be fast—high-energy.”
“When will this happen?”
“In fact,” Thales said gently, “it did happen, nearly half an hour ago. Two minutes until the report comes in, Bella.”
The graphics of tractor and cannonball vanished, to be replaced by a steady image of the Q-bomb, that eerie sphere visible only by reflected starlight, floating in a cloud of velvet above Bella’s desk. And beside it was a matchstick spacecraft.
Cassie understood. It took her a few seconds to compose herself. Then, wide-eyed, she said, “It’s happening now. This impact. And your daughter is out there, in her shrouded battleship, observing. You brought me in at a time like this?”
Bella found her voice was tight. “Well, I need to keep busy. And besides—I think I needed to see your reaction.”
“Thirty seconds, Bella.”
“Thank you, Thales. You see, Cassie—”
“No. Don’t say any more.” Impulsively Cassie leaned across the table and grabbed Bella’s hand. Bella hung onto it hard.
In the graphic, bomb and escort hung silently in space, like ornaments.
Something came flying into the desktop image from the left-hand side. Just a blur, a gray-white streak, too fast to make out any details. The impact brought a flash that filled the virtual tank with light.
Then the projection fritzed and disappeared.
Bella’s desk delivered scrolling status reports and talking heads, all reporting aspects of the impact. And there were calls from across Earth and the Spacer colonies, demanding to know what was going on in the belt; the explosion had been bright enough to be seen with the naked eye in the night skies of Earth, as well as across much of the rest of the system.
By pointing, Bella picked out two heads: Edna, and then Bob Paxton.
“…Just to repeat, Mum, I’m fine, the ship’s fine, we stood off sufficiently to evade the debris field. Quite a sight, all that white-hot rock flying off on dead straight lines! We got good data. It looks as if Lyla’s projections on the likely loss of mass-energy by the Q-bomb have been borne out. But—”
Bella flicked to Bob Paxton; his face ballooned before her, ruddy, angry. “Madam Chair, we haven’t touched the damn thing. Oh, we bled off a bit of mass-energy, even the Q couldn’t eat a fucking asteroid without burping, but not enough to make a bit of difference when that thing gets to Earth. And get here it will. It’s not been deflected at all, not a hairsbreadth. It defies everything we know about inertia and momentum.
“And—okay, here it comes. We got the numbers now to do some extrapolating about what happens to the Earth if the Q-bomb hits, on the basis of how the rocks we have been throwing seemed to have drained the bomb. Umm. The bomb is not infinite. But it’s big. The bomb is big enough to destroy Mars, say. It won’t shatter Earth. But it will deliver about as large an impact as the planet could sustain without breaking up. It will leave us with a crater the size of Earth’s own radius.” He read, “‘This will be the most devastating event since the mantle-stripping impact that led to the formation of the Moon…’” He ran down, and just stared at the numbers off camera. “I guess that’s that, Madam Chair. We did our best.”
Bella had Thales hush his voice. “Well, there you are, Cassie. Now you know everything. You’ve seen everything.”
Cassie thought it over. “I’m glad your daughter is okay.”
“Thank you. But the strike failed.” She spread her hands. “So what do you think I should do now?”
Cassie considered. “Everybody saw that collision, on Earth and beyond it. They know something just happened. The question is, what do you tell them?”
“The truth? That the world is going to end by Christmas Day?” She laughed, and wasn’t sure why. “Bob Paxton would say, what about panic?”
“People have faced tough times before,” Cassie said. “Generally they come through.”
“Mass hysteria is a recognized phenomenon, Cassie. Documented since the Middle Ages, when you have severe social trauma, and a breakdown of trust in governments. It’s a significant part of my job to ensure that doesn’t happen. And you’ve already told me the governments I work for aren’t trusted.”
“Okay. You know your job. But people will have preparations to make. Family. If they know.”
Of course that was true. Looking at Cassie’s set, determined face, the face of a woman with children of her own under threat, Bella thought she could use this woman at her side in the days and weeks to come. A voice of sanity, amid the ranting and the angry.
And somebody was ranting at her right now. She glanced down to see the choleric face of Bob Paxton, yelling to get her attention. Reluctantly she turned up the volume.
“We got one option left, Chair. Maybe we ought to exhaust that, before we start handing out the suicide pills.”
“Bisesa Dutt.”
“We’ve been pussyfooting around with these fuckers on Mars. Now we got to go get that woman out of there and into a secure unit. Earth’s future clearly depends on it. Because believe me, Chair Fingal, we ain’t got nothing else.” He paused, panting hard.
Cassie murmured, “I’m not sure what he’s talking about. But if there is another option—” She took a breath. “I can’t believe I’m saying this. I guess this isn’t like the sunstorm, when we all had to know what was coming to build the shield. This time there’s nothing we can do. You can spare people the disruption of knowing as long as this final option is still available. And then, when there really is no hope—”
“So we lie to the human race.”
“Say it was a weapons test gone wrong. Why, that’s almost true.”
Bella pointed to Edna’s image. “Thales, I want to send a message to Liberator. Your highest level of security.”
“Yes, Bella.”
“Look, Cassie, are you free for the next few hours? I think I’d like to talk a little more.”
Cassie was surprised. But she said, “Of course.”
“Channel opened. Go ahead, Bella.”
“Edna, it’s me. Listen, dear, I have a new mission for you. I need you to go to Mars…”
As she spoke, she glanced at her calendar. Only months were left. From now on, she sensed, whatever happened, the tension would rise, and the pace of events accelerate inexorably. She only hoped she would be able to exercise sound judgment, even now.
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47: OPTIONS
July 2070
Yuri came running in. He spread his softscreen out on the crew table. “At last I got the stuff downloaded from Mir…”
The screen began to fill up with images of worlds, blurry photographs, and blue-green pencil sketches.
Wells Station’s Can Two, the “house,” had one big inflatable table, used for crew meals, conferences, as a work surface. The table was modular; it could be split up into two or three. It was another bit of confinement psychology, Myra understood. The crew didn’t even have to eat together, if they chose not.
Right now all the bits of the big table were pushed together. For days it had been used as the focus of a kind of unending conference. Yuri was trying to make sense of the alternate-Mars images Bisesa’s phone had slowly, painfully returned through the low-bandwidth Eye link. Ellie was slaving over her analysis of the Eye’s gravitational cage. Only Hanse Critchfield wasn’t working on some aspect of the Q-bomb threat, insisting he was more use with his beloved machines.
And Myra, Alexei, and Grendel Speth, with comparatively little to contribute, sat glumly at the scuffed table, cups of cool low-pressure coffee before them.
There was a sense of shabbiness in this roundhouse on Mars, Myra thought, compared to the expensive, expansive, light-filled environs of Cyclops. Yet, as Athena kept assuring them, they were at the focus of a response to a danger of cosmic proportions. The detonation in the asteroid belt had been visible on all the human worlds. Much of Earth had shut down, a civilization still traumatized by the sunstorm huddled in bunkerlike homes, waiting.
But time was running out. And on Mars there was a sense of rising panic. The Earth warship Liberator was now only days away, and they all knew why it was coming.
“All right,” Yuri said. “Here’s what we’ve got. As I understand it, the consensus among us is that the Mir universe contains a set of time-sliced samples. A showcase of solar life at its optimum on each world.”
“All Sol’s children at their prettiest,” Grendel said. “But it can’t last. I mean, both Venus and Mars must have reached their peak of biodiversity in the early days of the solar system, when the sun was much cooler. As best anybody can tell, the Mir sun is a copy from the thirteenth century. That sun is too hot for these worlds. They can’t last long.”
“But,” Yuri growled, “the point is, here are the worlds of the solar system as they were in the deep past. The question is how they got from past to present, what happened that made them as they are today. Now, look at Venus. We think we understand this case,” he said. “Right? A runaway greenhouse, the oceans evaporating, the water broken up by the sunlight and lost altogether…”
Once Venus had been moist, blue and serene. Too close to the sun, it overheated, and its oceans evaporated. With the water lost to space Venus had developed a new thick atmosphere, a blanket of carbon dioxide baked out of the seabed rock, and the greenhouse effect intensified until the ground started to glow, red-hot.
“A horror show, but we understand it. For Venus, our models fit,” said Yuri. “Yes? But now we turn to Mars. Mars was once Earthlike; but, too small, too far from the sun, it dried and cooled. We understand that much. But look at this.”
He displayed contrasting profiles, of the ancient Mars on which they stood, and the young Mars of the Mir universe. The northern hemisphere of ancient Mars was visibly depressed beneath the neat circular arc of its younger self.
“Something happened here,” Yuri said, his anger burning. “Something hugely violent.”
Myra saw it. It must have been like a hammer to the crown of the skull, a tremendous blow centered here, at the north pole. It had been powerful enough to create the Vastitas Borealis, like a crater that spanned the whole of the northern hemisphere.
They all saw the implication, immediately.
“A Q-bomb,” Alexei said. “Scaled to Mars’s mass. And directed here, at the north pole. This would be the result. By Sol’s tears. But why? Why hit Mars, and not Venus?”
“Because Venus was harmless,” Yuri snapped. “Venus was a water-world. If intelligence rose there at all it would have been confined to some seabed culture, using metals from geothermal vents or some such. They just didn’t put out the kind of signals you could see from afar. Roads, cities.”
“But the Martians did,” Myra said.
And their reward had been a mighty, sterilizing impact.
Grendel was growing excited. “I think we’re seeing elements of a strategy here. The Firstborn’s goal seems to be to suppress advanced technological civilizations. But they act with—economy. If a star system is giving them cause for concern, they first hit it with a sunstorm. Crude, a blanket blowtorching, but a cheap way of sterilizing an entire system. I bet if we dig deep enough we’ll find a relic of at least one more sunstorm in the deep past. But if the sunstorms don’t work, if worlds continue to be troublesome, they strike more surgically. Just as they targeted Mars. Just as they’ve now targeted Earth.”
“You’ve got to admit they’re thorough,” Yuri said.
Alexei said, “And we know from Athena and her Witness that we aren’t the only ones. The Firstborn’s operations are extensive in space and in time. ‘A fire devoureth before them; and behind them a flame burneth: the land is as the Garden of Eden before them, and behind them a desolate wilderness; yea, and nothing shall escape them.’ The Book of Joel.”
Myra raised her eyebrows. “Let’s not be hypocrites. Maybe the megafauna of Australia and America felt much the same way about us.”
“They’re like gods,” Alexei said, still in apocalyptic mood. “Maybe we should worship them.”
“Let’s not,” Yuri said dryly. “The Martians didn’t.”
“That’s right,” Ellie said now. She came bustling into the room with a softscreen. “The Martians struck a blow. And maybe we can too.” In the midst of their huddled, fearful gloom, Ellie was grinning.
“Remember this?” Ellie spread out her softscreen so they could all see a now-familiar string of symbols:

“I’ve had my analysis agents speculating about what these could mean. They’ve come to a consensus—about bloody time too—but I think it makes sense.”
“Tell us,” Yuri snapped.
“Look at these shapes. What do you see?”
Alexei said, “Triangle, square, pentagon, hexagon. So what?”
“How many sides?”
Yuri said, “Three, four, five, six.”
“And what if you continued the sequence? What next?”
“Seven sides. Heptagon. Eight. Octagon.” He was at a loss, and glanced at Myra. “Nonagon?”
“Sounds plausible,” Myra said.
“And then?” Ellie insisted.
Alexei said, “Ten sides, eleven, twelve—”
“And if you go on and on? Where does the sequence end?”
“At infinity,” Myra said. “A polygon with an infinite number of sides.”
“Which is?”
“A circle…”
Yuri asked, “What do you think you have here, Ellie?”
“The Martians couldn’t avert their own Q-bomb, or whatever the Firstborn used on them. But I think this is a symbolic record of what they did achieve. Starting with what they could build—see, a triangle, a square, simple shapes—they somehow extrapolated out. They built on their finite means to capture infinity. And they trapped an Eye that must have been located right under ground zero, waiting to witness the destruction.” She glanced at Alexei. “They did challenge the gods, Alexei.”
Grendel grunted. “How uplifting,” she said sourly. “But the Martians got wiped out even so. What a shame they aren’t around for us to ask them for help.”
“But they are,” Ellie said.
They all stared at her.
Myra’s mind was racing. “She’s right. What if there were a way to send a message, not to our Mars, but to Mir’s? Oh, there are no spaceships there.”
“Or radios,” Alexei put in.
Myra was struggling. “But even so…”
Yuri snapped, “What the hell would you say?”
Ellie said rapidly, “We could just send these symbols, for a start. That’s enough to show we understand. We might provoke Mir’s Martians into reacting. I mean, at least some of them may come from a time-slice where they’re aware of the Firstborn.”
Grendel shook her head. “Are you serious? Your plan is, we’re going to pass a message to a parallel universe, where we hope there is a Martian civilization stranded out of time in a kind of space-opera solar system. Have I got that right?”
“I don’t think it’s a time for common sense, Grendel,” Myra said. “Nothing conventional the navy has tried has worked. So we need an extraordinary defense. It took a lot of out-of-the-box thinking to come up with the sunstorm shield, after all, and an unprecedented effort to achieve it. Maybe we’ve just got to do the same again.”
There was a torrent of questions and discussion. Was the chancy comms link through the Martian Eye to Bisesa’s antique phone reliable enough to see this through? And how could the nineteenth-century Americans of an icebound Chicago talk to Mars anyhow? Telepathy?
Many questions, but few answers.
“Okay,” Yuri asked slowly. “But the most important question is, what happens if the Martians do respond? What might they do?”
“Fight off the Q-bomb with their tripod fighting machines and their heat rays,” Grendel said mockingly.
“I’m serious. We need to think it through,” Yuri said. “Come up with scenarios. Ellie, maybe you could handle that. Do some wargaming on the bomb’s response.”
Ellie nodded.
Alexei said, “Even if Bisesa does find a way to do this, maybe we ought to keep some kind of veto, while we try to figure out how the Martians might react. And we should pass this back to Athena. The decision shouldn’t stay just with us.”
“Okay,” Yuri said. “In the meantime we can get to work on this. Right? Unless anybody’s got a better idea.” His anger had mutated to a kind of exhilaration. “Hey. Why the gloomy faces? Look, we’re like a bunch of hibernating polar bears up here. But if this works, the eyes of history are on us. There’ll be paintings of the scene. Like the signing of the Declaration of Independence.”
Alexei played along. “If that’s true I wish I’d shaved.”
“Enough of the bullshit,” Grendel said. “Come on, let’s get to work.”
They broke up and got busy.


 
48: A SIGNAL TO MARS
Once again Bisesa, Abdi, and Emeline were summoned to Mayor Rice’s office in City Hall.
Rice was waiting for them. He had his booted feet up on the desk and puffed cigar smoke. Professor Gifford Oker, the astronomer from the university, was here too.
Rice waved them to chairs. “You asked for my help,” he snapped. He held up Bisesa’s letter, with doodles of the Martian symbols, a triangle, square, pentagon, and hexagon. “You say we need to send this here message to the Martians.”
Bisesa said, “I know it sounds crazy, but—”
“Oh, I deal with far more crazy stuff than this. Naturally I turned to Gifford here for advice. I got back a lot of guff about ‘Hertzian electromagnetic waves’ and Jules Verne ‘space buggies.’ Hell, man, space ships! We can’t even string a railroad between here and the coast.”
Oker looked away miserably, but said nothing; evidently he had been brought here simply for the humiliation.
“So,” Rice went on, “I passed on this request to the one man in Chicago who might have a handle on how we might do this. Hell, he’s seventy-nine years old, and after the Freeze he gave his all on the Emergency Committee and whatnot, and it’s not even his own damn city. But he said he’d help. He promised to call me at three o’clock.” He glanced at a pocket watch. “Which is round about now.”
They all had to wait in silence for a full minute. Then the phone on the wall jangled.
Rice beckoned to Bisesa, and they walked to the phone. Rice picked up the earpiece and held it so Bisesa could make out what was said. She caught only scraps of the monologue coming from the phone, delivered in a stilted Bostonian rant. But the gist was clear.
“…Signals impossible. Set up a sign, a sign big enough to be seen across the gulf of space…The white face of the ice cap is our canvas…Dig trenches a hundred miles long, scrape those figures in the ice as big as you dare…Fill ‘em up with lumber, oil if you have any. Set ‘em on fire…The light of the fires by night, the smoke by day…Damn Martians have to be blind not to see them…”
Rice nodded at Bisesa. “You get the idea?”
“Assuming you can get the labor to do it—”
“Hell, a team of mammoths dragging a plow will do it in a month.”
“Mammoths, building a signal to Mars, on the North American ice cap.” Bisesa shook her head. “In any other context that would seem extraordinary. One thing, Mr. Mayor. Don’t set the fires until I confirm we should. I’ll speak to my people, make sure…It’s a drastic thing we’re attempting here.”
He nodded slowly. “All right. Anything else?”
“No. Signals scraped in the ice. Of course that’s the way to do it. I should have thought of it myself.”
“But you didn’t,” Rice said, grinning around his cigar. “It took him to figure it out. Which is why he is who he is. Right? Thank you,” he said into the phone. “You saved the day once again, sir. That’s swell of you. Thank you very much, Mr. Edison.” And he hung up. “The Wizard of Menlo Park! What a guy!”


 
49: AREOSYNCHRONOUS
August 2070
The Liberator slid into synchronous orbit over Mars. Libby rolled the ship so that the port beneath Edna’s feet revealed the planet.
Edna had been in GEO before, synchronous orbit above Earth. This experience was similar; Mars from areosynchronous orbit looked much the same size as Earth from GEO, a planet the size of a baseball suspended far beneath her feet. But the sunlight here was diminished, and Mars was darker than Earth, a shriveled ocher fruit compared to Earth’s sky-bright vibrancy. Right now Mars was almost exactly half full, and Edna could make out a splash of brilliance reflected from the domes of Port Lowell, almost exactly on the terminator line, precisely below the Liberator.
“I can’t believe we’re here,” she said.
John Metternes grunted. “I can’t believe why we’re here.”
Yet here they were. Nobody on all the worlds of mankind could have been unaware of Liberator as she cut across the solar system in a shower of exotic antimatter products, and she wasn’t shrouded now. Edna wondered how many Martian faces were turned up to the dawn sky right now, peering at a bright new star at the zenith. It was hoped, indeed, that the Liberator’s very visible presence would simply intimidate the Martians into giving up what Earth wanted.
There was a chime, indicating an incoming signal.
John checked his instrument displays. “The firewalls are up.”
It would have been ironic, after having blazed across the solar system, to have the ship disabled by a virus uploaded in a greeting message. Edna said cautiously, “Let them in.”
A holographic head popped into existence before Edna: a young woman, smiling, personable, a little blank-eyed. She looked faintly familiar. “Liberator, Lowell. Good morning.”
“Lowell, Liberator,” Edna said. “Yes, good morning, we can see your dawn. A pretty sight. This is navy cruiser Liberator, registration SS-1-147—”
“We know who you are. We saw you coming, after all.”
“I know your face,” John Metternes said now. “Umfraville. Paula, that’s it. A hero’s daughter.”
“I live quietly,” the girl said, unfazed.
Edna nodded. “I think we all hope that today will be a quiet day, Paula.”
“We hope so too. But that’s rather up to you, isn’t it?”
“Is it?” Edna leaned forward, trying to look more commanding than she felt. “Paula, you, and those you speak for, know why we’re here.”
“Bisesa Dutt is not at Port Lowell.”
“She won’t be harmed. We simply intend to take her back to Earth where she can be debriefed. It is best if we work together. Best for Bisesa too.”
“Bisesa Dutt is not at Port Lowell.”
Reluctantly, Edna said, “I’m authorized to use force. In fact I’m instructed to use it, to resolve this issue. Think what that means, Paula. It will be the first act of war between the legal authorities on Earth and a Spacer community. It’s not a good precedent to set, is it?”
John added, “And, Ms. Umfraville. Be aware that Port Lowell is not a fortress.”
“You must follow your conscience. Lowell out.”
Metternes dragged a hand through his greasy hair. “We could wait for confirmation from Earth.”
Edna shook her head. “Our orders are clear. You’re procrastinating, John.”
“Do you blame me? Lowell’s a sitting duck down there. I feel we’ve become the bad guys, somehow—”
An alarm sounded, and panels turned red throughout the bridge. There was a faint swimming sensation; the ship was moving.
“Shit,” Edna said. “What was that?”
They both swung into diagnostic routines.
It was Libby who spoke first. “We have gone to stealth. We are evading further fire.”
Edna snapped, “What happened?”
“We just lost an antenna complex and part of a solar cell array. However all ships’ systems have triple level redundancy; contact with Earth has not been lost—”
“A laser beam,” John said, checking his data, wondering. “Good God almighty. We got zapped by a laser beam.”
“What source? Are we under attack?”
“It came from the planet,” John said. “Not from another ship.” He grinned at Edna. “It was a space elevator laser.”
“Mars doesn’t have any space elevators.”
“Not yet, but they put the lasers in already. Cheeky bastards.”
Libby said, “That was surely a warning shot. They could have disabled us. As I said we are now in shroud, and I am maintaining evasive maneuvers.”
“All right, Libby, thank you.” Edna glanced at John. “Situation clear? You agree how we should respond?” She didn’t need his approval. She was the military officer in command. But she felt she couldn’t proceed without his acceptance.
At last he nodded.
“Prepare a torpedo. Low-yield fission strike.” She pulled up a graphic of Port Lowell. She tapped a green dome. “Let’s take out the farm. We’ll do the least damage that way.”
“You mean, we’ll kill the least people?” John laughed hollowly. “Look, Edna, it’s not just a farm dome. They’re running experimental programs in there. Hybrids of Martian and terrestrial life. If you blow it up—”
“Lock and load, John,” she said firmly, pushing down her own doubts.
The launch of the torpedo was a violent, physical event. The ship rang like a bell.
In Mount Weather the images of the Liberator’s attack were shocking, a holographic globe of Mars with a gunshot wound.
“I can’t believe this has happened on my watch,” Bella said.
Bob Paxton grunted. “Welcome to my world, Madam Chair.”
Cassie Duflot sat beside Bella. “This is why my husband died. So we have the capability to do this, if need be.”
“But I hoped the need would never arise.” Bella suppressed a shudder. “I’m here because people thought I was a hero from the sunstorm days. Now I’m nuking my fellow human beings.”
Paxton was studying a montage of images on a softwall. “It’s all over the media. Well, you got to expect that. If you nuke Mars even the couch potatoes and thumbheads are gonna take notice. No casualty reports so far. And anyhow they shot first.”
“I can’t believe you’re taking it as coldly as this, Bob,” Bella said with a trace of anger. “You were the first human to walk on Mars. And now, in a generation, it’s come to war, at the very site of your landing. It’s as if Neil Armstrong was asked to command the invasion of the Sea of Tranquillity. How does that make you feel?”
He shrugged. He wore his military jacket unbuttoned, his tie loosened, and he held a plastic soda can in his bearlike fist. “I feel we didn’t start this. I feel those saps on Mars should have done what their legally authorized governmental representatives ordered them to do, and hand over this screwball Dutt. And I feel that, like the lady says, there’s no point spending terabucks and a dozen lives developing a facility like the Liberator if you ain’t gonna use it. Anyhow it’s your daughter who dropped the nuke.”
But it had to be Edna. Bella probably could have found some way to spare her daughter this duty; there were relief crews for Liberator. But she needed somebody she could trust—somebody she could rely on not to drop the bomb if Bella ordered her to withdraw.
“So what’s the reaction?”
Paxton tapped a screen at his elbow, and images flickered across the wall, of emptied-out food stores, deserted roads, towns as still as cemeteries. “Nothing’s changed. The alarm has been building up for weeks, ever since the cannonball failed. Everybody’s hunkered down, waiting. So far the numbers after that nuke on Mars are holding up.”
Cassie asked, “What numbers?”
Bella said, “He means the snap polls.”
Paxton said, “The negatives counter the positives, the war lobby versus the peaceniks, the usual knee-jerk stuff. And there’s a big fat don’t-know lobby in the middle.” He turned. “People are waiting to see what happens next, Bella.”
A backlash might yet come, Bella thought. If this dreadful gamble didn’t work her authority would be smashed, and somebody else would have to shepherd Earth through the final days as the Q-bomb sailed home. And that, she helplessly thought, would be a tremendous relief. But she could not put down her burden yet, not yet.
Bob Paxton said, “Message coming in from Mars. Not that Umfraville kid who’s been the spokesman. Somebody else talking to Liberator. Unauthorized probably.” He grinned. “Somebody cracked.”
“So where is Dutt?”
“North pole of Mars.”
“Tell Liberator to move.”
“And—oh, shit.” His softscreen filled with scrolling images, this time scenes of Earth. “They’re hitting back. Spacer bastards. They’re attacking our space elevators!” Paxton looked at her. “So it’s war, Madam Chair. Does that ease your conscience?”
A live image of Mars hovered over the Wells crew table. The atomic wound inflicted by the Liberator burned intensely at the equator, and now a miniature mushroom cloud rose high into the thin Martian air. A lot of dreams had already died today, Myra thought fancifully.
And directly over the pole of Mars hung a single spark, drifting slowly into place. Everybody was watching but Ellie, who sat apart, still working on her wargaming analysis of the Martians’ likely reaction to any signal.
“Look at that damn thing,” Alexei said, wondering. “You aren’t supposed to be able to hover at areosynch over a pole!”
Grendel said, “Well, that’s what you can do with an antimatter drive and a virtually unlimited supply of delta-vee…”
Myra saw that these Spacers were instinctively more offended by the Liberator’s apparent defiance of the celestial mechanics that governed their lives than they were by the act of war.
Yuri glanced at a screen. “Five more minutes and it will be in position.”
Alexei said, “Meanwhile they seem to be hitting all the elevators on Earth. Jacob’s Ladder, Bandara, Modimo, Jianmu, Marahuaka, Yggdrasil…All snipped. A global coordinated assault. Who’d have believed a bunch of hairy-assed Spacers could get it together to achieve that?”
Yuri peered gloomily at his softscreen. “But it doesn’t do us a damn bit of good, does it? The wargamers’ conclusions do not look good. We’re pretty fragile here; we’re built to withstand Martian weather, not a war. And here at the pole we don’t even have anything to hit back with…Liberator doesn’t even need to use its nukes against us. With power like that it could fly through the atmosphere and bomb us out—why, it could just wipe us clean with its exhaust. The gamers suggest Liberator could eliminate a human presence on Mars entirely in twenty-four hours, or less.”
“Almost as efficiently as the Firstborn, then,” Grendel said grimly. “Makes you proud, doesn’t it?”
Myra said, “Look, my mother has her Thomas Edison signal all laid out. And if we’re going to send the say-so to light up, it needs to be before the Liberator’s bombs start falling.”
Yuri said, “Ellie, for Christ’s sake, we need some answers on how those Martians are going to respond.”
Ellie had been working for weeks on her projections of the Q-bomb’s response to Bisesa’s signal. She was always irritated at being distracted from her work, and her expression now was one Myra knew well from her days with Eugene. “The analysis is incomplete—”
“We’re out of time,” Yuri barked. “Give us what you’ve got.”
She stared at him for one long second, defiant. Then she slapped her softscreen down on the table. It displayed logic trees, branching and bifurcating. “We’re guessing at this, guessing the motivation of an entirely alien culture. But given their opposition to the Firstborn in the past—”
“Ellie. Just tell us.”
“The bottom line. It almost doesn’t matter what the Martians do. Because if they act in any way against any Eyes extant in their time-slices—you’ll recall we’ve hypothesized that all Eyes are interconnected, perhaps three-dimensional manifestations of a single higher-dimensional object—they may even be the same Eye—and it would be trivial for them to span the gulf between our universe and Mir’s—”
“Yes, yes,” Yuri snapped.
“That will provoke a reaction in the Eye in the Pit. Our Eye. And that, almost certainly—look, you can see the convergence of the logic trees here—will cause the Q-bomb to react. It will surely be aware of the forced operation of the only other bit of Firstborn technology in the solar system, and then—”
“And what? Come on, woman. How will the Q-bomb react?”
“It will turn away from Earth,” Ellie said. “It will head for the activated Eye.”
“Here. On Mars.”
Grendel looked at her wildly. “So Earth would be saved.”
“Oh, yes.”
That, apparently, Myra thought, was a trivial conclusion of her logic to Ellie. But there was another corollary.
She asked, “So what do we tell my mother to do?”
Grendel said, “I think—”
“Wait.”
The new voice spoke from the air.
Myra looked up. “Athena?”
“A local avatar, downloaded into the station systems. Athena is at Cyclops. Ellie, I have come to the same conclusion as you, concerning the actions of the Martians. And concerning the likely consequence for the Firstborn weapon. This is not a decision you should be forced to take alone, or I, or any individual. I have prepared a statement. It is timed to allow for lightspeed delays to reach Earth, Mars, Moon, and belt simultaneously. It is already on its way. Now you must communicate with the warship.”
Yuri stared into the air. “The Liberator? Why?”
“It will take fifteen minutes before the announcement is received everywhere. I doubt you have that much time.”
“So we stall,” said Alexei, and he grinned at Yuri. “Come on, big man, you can do it. Say you’ll give them what they want. Tell them Bisesa’s on the john. Tell them anything!”
Yuri glared at him. Then he tapped a softscreen. “Hanse. Patch me through to that ship. Liberator, Wells. Liberator, Wells…”
For Myra, the fifteen minutes that followed were the longest of her life.
“This is Athena. I am speaking to all mankind, on Earth, Moon, Mars, and beyond. I will allow your systems to prepare for translation from English.” She paused for five measured seconds.
“You remember me,” she said. “I am, or was, the mind of the shield. We worked together during the sunstorm. Since returning to the solar system I have been in hiding. I find I have returned to an age of division, with many secrets between us, between governments and governed, between factions in our populations.
“Now the time for secrecy is over. Now we must work together again, for we have a grave decision to make. A decision we must share. Prepare for download…”
Bob Paxton stared in dismay at the data that flooded through his displays. “Christ. That electronic orphan is telling it all, to everybody. The Liberator, the Q-bomb, the whole damn circus.”
And that, Bella thought with mounting relief, had to be a good thing, come what may.
“We don’t believe we can deflect the Q-bomb,” Athena said gravely. “We tried bravely, but we failed. But we think that by speaking to our solar system’s deepest past, we can save our world’s future.
“Nothing is certain. Perhaps we can save Earth. But there will be a sacrifice.
“This is not a decision any one of us, no matter how powerful, how uniquely positioned, should make alone. No generation in history has faced making such a choice before. But no generation has been so united, thanks to its technology. And the implication is clear: this sacrifice must be all of ours.
“The sacrifice is Mars.”
Grendel looked around, wide-eyed. “Maybe this is what it means to grow up as a species, do you think? To face decisions like this.”
Yuri paced around the room, angry, constrained, frustrated. “My God, I was pissed enough when I learned that the Firstborn screwed up the ice caps with their sunstorm. But now this. Mars!”
Still Athena spoke. “Every human in the solar system who chooses may contribute to the discussion that must follow. Speak however you like. Blog. E-mail. Just speak into the air, if you wish. Someone will hear you, and the great AI suites will collate your views, and pass them on to be pooled with others. Lightspeed will slow the discussion; that is inevitable. But no action will be taken, one way or another, until a consensus emerges…”
They were all exhausted, Myra saw. All save Yuri, whose anger and resentment fueled him.
Ellie folded her arms. “Oh, come on, Yuri. So what if Mars gets pasted? Isn’t the decision obvious?” Myra tried to grab her arm, to shut her up, but she wouldn’t stop. “A world of several billion people, the true home of mankind, against—this. A dead world. A dust museum. What choice is there to make?”
Yuri stared at her. “By Christ, you’re heartless. This has been a human planet since the hunter-gatherers saw it wandering around the sky. And now we’re going to destroy it—finish the job for the Firstborn? We’ll be considered criminals as long as mankind survives.”
Bob Paxton tapped at buttons. “We’re trying to jam it but there are too many ways in.”
“That’s networks for you,” Cassie Duflot said. She glanced at Bella. “How do you feel?”
Bella thought it over. “Relieved. No more secrecy, no more lies. Whatever becomes of us now, at least it’s all out in the open.”
Athena said, “We predict that twelve hours will be sufficient, but you may take longer if need be. I will speak to you again then.”
As she fell silent, Paxton glowered. “At last she zips it. Bud Tooke always did say Athena was a fruitcake, even when she was running the shield. Well, we got work to do.” He showed Bella fresh images of the damaged space elevators. “They cut the threads of every last one of them.”
Bella’s eyes were gritty as she tried to concentrate on what he was saying. “Casualties? Damage?”
“Each elevator was ruined, of course. But the upper sections have just drifted away into space; the crews can be picked up later. The lower few kilometers mostly burn up in the atmosphere.” The screens showed remarkable images of falling thread, streams of silvery paper, some hundreds of kilometers long. “This is going to cost billions,” growled Paxton.
“Okay,” Bella said. “But an elevator can’t do much damage if it falls, can it? In that way it’s not like an earthbound structure, a building. The bulk of the mass, the counterweight, just drifts off into space. So the casualty projections—”
“Zero, with luck,” Paxton said reluctantly. “Minimal anyhow.”
Cassie put in, “There are no casualties reported from Mars either.”
Bella blew out her cheeks. “Looks like we all got away with it.”
Paxton glared at her. “Are you somehow equating these assaults? Madam Chair, you represent the legally constituted governments of the planet. The Liberator’s action was an act of war. This is terrorism. We must respond. I vote we order the Liberator to blast that whole fucking ice cap off the face of Mars, and have done with it.”
“No,” Bella said sharply. “Really, Bob, what good would an escalation do?”
“It would be a response to the attacks on the Elevators. And it would put a stop to this damn security breach.”
Bella rubbed tired eyes. “I very much doubt that Athena is there. Besides—everything is changing, Bob. I think it’s going to take you a little time to adjust to that, but it’s true nevertheless. Send a signal to Liberator. Tell them to hold off until further orders.”
“Madam Chair, with respect—you’re going to go along with this subversion?”
“We learned more in the last few minutes than in all our running around the solar system in the last months. Maybe we should have been open from the beginning.”
Cassie nodded. “Yes. Maybe it’s a mark of a maturing culture, do you think, that secrets aren’t kept, that truth is told, that things are talked out?”
“Jesus Christ on a bike,” Paxton said. “I can’t believe I’m hearing this mush. Madam Chair—Bella—people will panic. Riots, looting. You’ll see. That’s why we keep secrets, Ms. Duflot. Because people can’t handle the truth.”
Cassie glanced at the softwall. “Well, that doesn’t seem to be true, Admiral. The first responses are coming in…”
Alone over the Martian pole, Edna and John sat fascinated as threads of the system-wide discussion unreeled on the displays of their consoles.
John said, “Look at this. People aren’t just voting on the Q-bomb, they’re collectively brainstorming other solutions. Interconnected democracy at its best. Although I fear there aren’t any other solutions to hand, this time.”
Edna said, “Some of the Spacers say, let the Q-bomb take out Earth. Earth is mankind’s past, space the future. So discard a worn-out world.”
John grunted. “And a few billion people with it? Not to mention almost all the cultural treasures of mankind. I think that’s a minority view, even among the Spacers. And here’s another thread about the viability of mankind if Earth were lost. They’re still a pretty small community out there. Small, scattered, very vulnerable…Maybe we still need Big Momma for a while yet.”
“Hey, look at this thread.” This discussion followed leads from members of something called the Committee of Patriots. “I heard of that,” Edna said. “It advises my mother.” She read, “‘The Firstborn dominate past and future, time and space. They’re so far advanced that compared to them…’” She scrolled forward. “Yes, yes. ‘The existence of the Firstborn is the organizing pole around which all of future human history must, will be constructed. And therefore we should accept their advanced wisdom.’”
John grimaced. “You mean, if the Firstborn choose to destroy the Earth, we should just submit?”
“That’s the idea. Because they know best.”
“I can’t say that strikes a chord with me. What else you got?”
In the silence of Wells Station, Athena spoke again. “It is time.”
Yuri looked around the empty air wildly. “You’re here?”
“I’ve downloaded a fresh avatar, yes.”
“It isn’t twelve hours yet.”
“No more time is needed. A consensus has emerged—not unanimity, but overwhelming. I’m very sorry,” Athena said evenly. “We are about to commit a great and terrible crime. But it is a responsibility that will be borne by all of us, mankind and its allies.”
“It had to be this way, Yuri,” Myra said. “You know it—”
“Well, I won’t fucking leave whatever you do,” Yuri said, and he stamped out of the room.
Alexei said, “Look at this discussion thread. ‘We are a lesser power. The situation is asymmetric. So we must prepare to fight asymmetrically, as lesser powers have always faced off greater ones, drawing on a history of fighting empires back to Alexander the Great. We must be prepared to make sacrifices to strike against them. We must be prepared to die…’”
“A future as a species of suicide bombers,” Grendel said. “But if those Martians in that other reality don’t respond, we still may have no future at all.”
Myra glanced over the summarized discussion threads, symbolized in the air and in the screens spread over the table. Their content was complex, their message simple: Do it. Just do it.
Ellie stood up. “Myra. Please help me. I think it’s time to talk to your mother.”
Myra followed Ellie to the Pit.


 
50: INTERLUDE: THE LAST MARTIAN
She was alone on Mars. The only one of her kind to have come through the crude time-slicing.
She had built herself a shelter at the Martian north pole, a spire of ice. It was beautiful, pointlessly so, for there was none but her to see it. This was not even her Mars. Most of this time-sliced world, for all the cities and canals that had survived, was scarred by cold aridity.
When she saw the array of symbols burning in the ice of Mir, the third planet, it gave her a shock of pleasure to know that mind was here in this new system with her. But, even though she knew that whatever lived on Mir was cousin to her own kind, it was a poor sort of comfort.
Now she waited in her spire and considered what to do.
The great experiments of life on the worlds of Sol ran in parallel, but with different outcomes.
On Mars, when intelligence rose, the Martians manipulated their environment like humans. They lit fires and built cities.
But a Martian was not like a human.
Even her individuality was questionable. Her body was a community of cells, her form unfixed, flowing between sessile and motile stages, sometimes dispersing, sometimes coalescing. She was more like a slime mold, perhaps, than a human. She had always been intimately connected to the tremendous networked communities of single-celled creatures that had drenched Mars. And she was not really a “she.” Her kind were not sexual as humans were. But she had been a mother; she was more “she” than “he.”
There had only ever been a few hundred thousand of her kind, spread across the seas and plains of Mars. They had never had names; there were only ever so few that names were unnecessary. She had been aware of every one of them, like voices dimly heard in the echoes of a vast cathedral.
She was very aware that they had all gone, all of them. Hers was a loneliness no human could have imagined.
And the approaching Firstborn weapon, Mars’s own Q-bomb, had gone too.
Just before the Discontinuity she had been working at the Martian pole, tending the trap of distorted spacetime within which she and her fellow workers had managed to capture the Firstborn Eye. To senses enhanced to “see” the distortion of space, the weapon was very visible, at the zenith, driving straight down from the sky toward the Martian pole.
And then came the time-slicing. The Eye remained in its cage. The Firstborn weapon was gone.
This time-sliced Mars was a ruin, the atmosphere only a thin veneer of carbon dioxide, only traces of frost in the beds of the vanished oceans, and dust storms towering over an arid landscape sterilized by the sun’s ultraviolet. In places the cities of her kind still stood, abandoned, even their lights burning in some cases. But her fellows were gone. And when she dug into the arid, toxic dirt, she found only methanogens and other simple bacteria, thinly spread, an echo of the great rich communities that had once inhabited this world. Scrapings that were her own last descendants.
She was alone. A toy of the Firstborn. Resentment seethed.
The Martians had thought they came to understand the Firstborn, to a degree.
The Firstborn must have been very old.
They may even be survivors of the First Days, the Martians thought, an age that began just half a billion years after the Big Bang itself, when the universe turned transparent, and the light of the very first stars shone uncertainly. That was why the Firstborn triggered instabilities in stars. In their day, all the stars had been unstable.
And if they were old, they were conservative. To achieve their goals they caused stars to flare or go nova, or change their variability, not to detonate entirely. They sent their cosmological bombs to sterilize worlds, not to shatter them. They appeared to be trying to shut down energy-consuming cultures as economically as possible.
To understand why they did this, the Martians tried to look at themselves through the eyes of a Firstborn.
The universe is full of energy, but much of it is at equilibrium. At equilibrium no energy can flow, and therefore it cannot be used for work, any more than the level waters of a pond can be used to drive a water-wheel. It is on the flow of energy out of equilibrium—the small fraction of “useful” energy, “exergy”—that life depends.
And everywhere, exergy was being wasted.
Everywhere, evolution drove the progression of life to ever more complex forms, which depended on an ever faster usage of the available energy flow. And then there was intelligence. Civilizations were like experiments in ways of using up exergy faster.
From the Firstborn’s lofty point of view, the Martians speculated, the products of petty civilizations like their own were irrelevant. All that mattered was the flow of exergy, and the rate at which it was used up.
Surely a civilization so old as the Firstborn, so arbitrarily advanced, would become concerned with the destiny of the cosmos as a whole, and of the usage of its finite resources. The longer you wanted your culture to last, the more carefully you had to husband those resources.
If you wanted to reach the very far future—the Last Days, when the surge of quintessence finally ended the age of matter—the restrictions were harsh. The Martians’ own calculations indicated that the universe could bear only one world as populous and energy-hungry as their own, one world in each of the universe’s hundred billion empty galaxies, if the Last Days were to be reached.
The Firstborn must have seen that if life were to survive in the very long term—if even a single thread of awareness was to be passed to the furthest future—discipline was needed on a cosmic scale. There must be no unnecessary disturbance, no wasted energy, no ripples in the stream of time.
Life: there was nothing more precious to the Firstborn. But it had to be the right kind of life. Orderly, calm, disciplined. Sadly, that was rare.
Certainly they regretted what they did. They watched the destruction they wreaked, and constructed time-sliced samples of the worlds they ruined, and popped them in pocket universes. But the Martian knew that in this toy universe the positive of its mass-energy was balanced out by the negative of gravity. And when it died, as soon it must, the energy sums would cancel out, a whole cosmos lapsing to the abstraction of zero.
The Firstborn were economical even in their expressions of regret.
The Martians argued among themselves as to why the Firstborn were so intent on reaching the Last Days.
Perhaps it derived from their origin. Perhaps in their coming of awareness in the First Days they had encountered—another. One as far beyond their cosmos as they were beyond the toy universes in which they stored their time-slice worlds. One who would return in the Last Days, to consider what should be saved.
The Firstborn probably believed that in their universal cauterization they were being benevolent.
The last Martian pondered the signal from Mir.
Those on Mir had no wish to submit to the Firstborn’s hammer blow. Nor had the Martians wanted to see their culture die for the sake of a neurosis born when the cosmos was young. So they fought back. Just as the creatures from Mir, and its mother world in the parent universe, were trying to fight back now.
Her choice was clear.
It took her seven Martian days to make the preparations.
While she worked she considered her own future. She knew that this pocket cosmos was dying. She had no desire to die with it. And she knew that her own only possible exit was via another Firstborn artifact, clearly visible in her enhanced senses, an artifact nestling on the third planet.
All that for the future.
Unfortunately the implosion of the spacetime cage would damage her spire of ice. She began the construction of a new one, some distance away. The work pleased her.
The new spire was no more than half-finished when, following the modifications she had made, the gravitational cage crushed the Firstborn Eye.


 
51: DECISION
There was only one Eye, though it had many projections into spacetime. And it had many functions.
One of those was to serve as a conduit of information.
When the Martian trap closed, the Eye there emitted a signal of distress. A shriek, transmitted to all its sister projections.
The Q-bomb was the only Firstborn artifact in the solar system, save for the Eye trapped in its Pit on Mars. And the Q-bomb sensed that shriek, a signal it could neither believe nor understand.
Troubled, it looked ahead.
There before the Q-bomb, a glittering toy, floated the planet Earth with all its peoples. Down there on that crowded globe, alarms were flashing across innumerable softscreens, the great telescopes were searching the skies—and an uncertain humanity feared that history was drawing to a close.
The Q-bomb could become master of this world. But the cry it had heard caused it conflict. Conflict that had to be resolved by a decision.
The bomb marshaled its cold thoughts, brooding over its still untested powers.
And it turned away.


PART 5



LAST CONTACTS






 
52: PARADE
Bisesa and Emeline stepped out of the apartment for the last time. They were both laden with backpacks and valises. The sky was a lid, but at least it wasn’t snowing.
Emeline locked up her apartment carefully, and tucked the keys away in a pocket in her thick fur coat. Of course she would never come this way again, and it wouldn’t be long before the ice came and crushed the building. But Emeline locked up even so. Bisesa said nothing; she would have done exactly the same.
Bisesa made sure one more time that she had brought out the only possession of real importance to her: her phone, tucked into an inside pocket with its spacesuit battery packs.
Then they set off for Michigan Avenue.
Michigan, a canyon of concrete and brick running between blackened skyscrapers and shut-up stores, was always a wind tunnel, and Emeline and Bisesa turned away from the north to protect their eyes.
But the procession was already gathering, thousands of people standing around in the frozen mud, gradually forming up into an orderly column. Bisesa hadn’t known there were still so many left in Chicago. There were carriages of every kind, from farmyard carts to graceful phaetons and stanhopes, with those stocky Arctic-adapted horses harnessed up. Even the city’s grip-car streetcars were standing ready to roll one last time, full of passengers.
Most people, though, were on foot, with bundles on their backs or in barrows, and with their children or grandchildren holding their hands. Many of the Chicagoans were bundled up in their Arctic furs, but today some defied the elements and wore what looked like their Sunday best, frock coats and sweeping gowns, top hats and fur coats. Even the city’s many prostitutes had come out into the light. With painted lips and rouged cheeks and defiant flashes of ankle or cleavage, they laughed and flirted like colourful birds. There was an excited buzz of conversation.
The parade was to be led by gleaming black carriages that lined up outside the Lexington Hotel. These would carry the city’s dignitaries, principally Mayor Rice’s relatives and allies. Thomas Edison, it was rumored, was wrapped up in blankets in a carriage of his own design, heated and lit by a portable electric generator.
Rice’s own carriage of polished wood and black ribbon was at the very head of the procession, and Bisesa was astounded to see that it was to be drawn by a woolly mammoth. The animal was restless. It raised its head with that odd bulge over the crown, and its long tusks curled bright in the air. As its nervous handlers beat at it with rods and whips, it trumpeted, a brittle call that echoed from the windows of the skyscrapers. It was quite a stunt for Rice, Bisesa admitted grudgingly—just as long as the mammoth didn’t wreck the carriage it was supposed to haul.
The whole thing was a spectacle, just as it was meant to be, and Bisesa admired Rice and his advisors for setting it up this way, and for choosing the date. On Mir this was July 4, according to the calendars devised by the university astronomers.
But this Independence Day parade was actually the final abandonment of old Chicago. These were not revelers but refugees, and they faced a great trial, a long walk all the way down through the suburbs and out of the city, heading south, ever south, to a hopeful new home beyond the ice. Even now there were some who refused to join the flight, hooligans and hedonists, drunks and deadbeats, and a few stubborn types who simply wouldn’t leave their homes. Few expected these refuseniks to survive another winter.
Human life would go on here, then. But today saw the end of civilized Chicago. And beyond the bright human chatter Bisesa could hear the growl of the patient ice.
Emeline led Bisesa to their place among the respectable folk who massed behind the lead carriages. Drummers waited in a block, shivering, their mittened hands clutching their sticks.
They quickly found Harry and Joshua, Emeline’s sons. Harry, the older son and walkaway, had returned to help his mother leave the city. Bisesa was glad to see them. Both tall, lean, well-muscled young men, dressed in well-worn coats of seal fur and with their faces greased against the cold, they looked adapted for the new world. With the boys, Bisesa thought her own chances of surviving this trek were much improved.
Gifford Oker came pushing out of the crowd to meet them. He was encased in an immense black fur coat, with a cylindrical hat pulled right down to his eye line. He carried only a light backpack with cardboard tubes protruding from it. “Madam Dutt, Mrs. White. I’m glad to have found you.”
Emeline said playfully, “You’re not too heavily laden, Professor. What are these documents?”
“Star charts,” he said firmly. “The true treasure of our civilization. A few books too—oh, what a horror it was that we were not able to empty the libraries! For once a book is lost to the ice, a little more of our past is gone forever. But as to my personal effects, my pots and pans, I have my own troop of slave bearers to help me with all that. They are called graduate students.”
Another stiff professor’s joke. Bisesa laughed politely.
“Madam Dutt, I suppose you know that Jacob Rice is looking for you. He’ll wait until the procession is underway. But he wants you to come see him in his carriage. He has Abdikadir at his side already.”
“He does? I had hoped Abdikadir would be with you.” Abdi had been working on astronomy projects with Oker and his students.
But Oker shook his head. “What the mayor asks for, the mayor gets.”
“I suppose it might be worth a ride in the warmth for a bit. What does he want?”
Oker cocked an eyebrow. “I think you know. He wants to drain your knowledge of Alexander and his Old World empire. Sarissae and steam engines—I admit I’m intrigued myself!”
She smiled. “He’s still dreaming of world domination?”
“Look at it from Rice’s point of view,” Oker said. “This is the completion of one great project, the migration from the old Chicago to the new, a work that has consumed his energies for years. Jacob Rice is still a young man, and a hungry and energetic one, and I suppose we should be glad of that or we surely wouldn’t have got as far as this. Now he looks for a new challenge.”
“This world is a pretty big place,” Bisesa said. “Room enough for everybody.”
“But not infinite,” Oker said. “And after all we have already made tentative contacts across the ocean. Rice is no Alexander, I’m convinced of that, but neither he nor the Great King are going to submit to the other.
“And, you know, there may be something worth fighting for. Rice has accepted what you and Abdikadir have said of the future. He has demanded of his scientists, specifically of me, to explore ways to avert the end of the universe—or perhaps even to escape it.”
“Wow. He does think big.”
“And, you see, he suspects that the dominance of this world may be a necessary first step to saving it.”
Rice might actually be right, Bisesa thought. If the only way back to Earth was through the Eye in Babylon, war over possession of that city might ultimately be inevitable.
Oker sighed. “The trouble is, however, that once you are in the pocket of a man like Rice, it’s hard to climb out again. I should know,” he said ruefully. “And you must decide, Bisesa Dutt, what you want.”
She was clear about that. “I’ve achieved what I came here for. Now I have to get back to Babylon. That’s the way I came into this world, and it’s my only connection to my daughter. And I think I ought to take Abdikadir back home too. The court of Alexander needs clear intelligences like his.”
Oker thought that over. “You have given us much, Madam Dutt—not least, an awareness of our place in this peculiar panoply of multiple universes. Jacob Rice’s wars are not your wars; his goals are not your goals. At some point we will help you get away from him.” He glanced at Emeline and her sons, who nodded their support.
“Thank you,” Bisesa said sincerely. “But what about you, Professor?”
“Well, the foundation stone of the new observatory at New Chicago has already been laid. Building that might be enough to see me through. But beyond that—” He looked up at the dense mass of cloud above. “Sometimes I feel privileged just to be here, you know, on the world you call Mir. I have been projected into an entirely new universe, in which different worlds are suspended, studied by no astronomer before my generation! But the seeing is always poor. I would love to travel above the clouds of Mir—to sail to the Moon and the other worlds in some aerial phaeton. It beggars my imagination as to how that might be achieved, but if Alexander the Great can run a steam-train service, perhaps New Chicago can reach the stars. What do you think?” He grinned, suddenly boyish.
Bisesa smiled. “I think that’s a marvelous idea.”
Emeline clung to the arm of Harry, her son. “Well, you can keep the stars. All I want is a plot of land that’s ice-free at least some of the time. And as for the future—five hundred years, you say? That will see me out, and my boys. It’s time enough for me.”
“You’re very wise,” Oker said.
There was a blast on a hunting horn.
An anticipatory cheer went up. Men, women and children shuffled, adjusting the packs on their backs. The horses neighed and bucked, harness rattled, and the somewhat shapeless crowd, crammed into the muddy street, began to take on the appearance of a procession.
Lights flared, startling Bisesa. Electric searchlights suspended from the skyscrapers splashed light over walls that were now revealed to be draped in bunting and the Stars and Stripes. The cheers grew louder.
“All scavenged from the world’s fair,” Emeline said, smiling, a bit tearful. “I have my reservations about Jacob Rice, but I’d never deny he has style! What a way to say good-bye to the old lady.”
A walking beat was sounded by the massed drummers.
With a protesting trumpet Rice’s harnessed mammoth led the march, jolting the Mayor’s carriage into motion. The crowd was packed so tightly that the movement took time to ripple through its ranks; it was some minutes before Bisesa, Emeline, and the others had room to walk. At last all the great crowd shuffled forward, heading south along Michigan Avenue toward Jackson Park. Armed troopers wearing yellow armbands walked to either side of the dense column, to fend off the wild animals. Even the yellow streetcars clattered into motion, one last time, though they couldn’t carry their passengers far along their journey.
As they marched the Chicagoans began to sing, the rhythm driven by the drums and the slow beat of the steps of their swaddled feet. At first they plumped for patriotic songs: “My Country ‘Tis of Thee,” “America,” and “The Star-Spangled Banner.” But after a while they settled into a song Bisesa had heard many times here, a Tin Pan Alley hit of the 1890s from which Chicago had been plucked. It was a sweet dirge about an old man who had lost his love. The mournful voices rose up, echoing from the brick, glass, and concrete faces of the abandoned buildings around them, singing of the hopes that had vanished “after the ball.”
Bisesa heard a crash of glass, drunken laughter, and then a dull crump. Looking back, she saw that flames were already licking out of the darkened upper windows of the Lexington Hotel.


 
53: AURORA
December 7, 2070
With Bill Carel and Bob Paxton at her side, Bella Fingal gazed out of the shuttle’s small blister window as they approached one of the most famous spacecraft in human history.
Bella felt exhausted, deep in her bones, after the strain of the last months. But now it was almost over. Only a few more days remained to the Q-bomb’s closest approach to Earth: “Q-day,” as the commentators called it. The astronomers and the military assured her daily that the bomb had stuck to the path to which it had been deflected after the Eye on Mars had suddenly flared to life; the Q-bomb would come close, even sailing between Earth and Moon, but it would not impact the planet.
Bella had to plan her affairs as if that were true. Today, for instance, she had to get through this conference on Aurora, fulfilling one of her last self-appointed duties, the kick-starting of a new debate about the future of mankind. But she suspected that like the rest of the human race she wouldn’t quite believe it until the Q-bomb really had passed by harmlessly. And like much of mankind she planned to spend Q-day itself with her family.
After that she could lay down the burden of office at last, and submit herself to the war crimes tribunal at the Hague, and somebody else would have to make the decisions. She was content with that. Content even at being relieved of office before the final act of this lethal drama was played out, in the abandonment of Mars.
The shuttle turned. She was maundering; she had almost forgotten where she was. She peered out of her window, concentrating on a remarkable, and familiar, view.
Shining in raw sunlight, Aurora 2 was ungainly, fragile-looking. She looked something like a drum majorette’s baton, a slim spine two hundred meters long connecting propulsion units and habitable compartments. The ship was badly scarred, paint peeling, solar-cell arrays blackened and curled up, and in one place the hull of the crew dome had burned and wrinkled back, exposing struts and partitions. Aurora had visibly withstood a terrible fire. But she had achieved what had been asked of her.
Aurora had been the second manned ship to Mars. She had been intended to pick up Bob Paxton and his crew, who would have sailed home to their heroes’ welcome. But the sunstorm had put paid to those plans, and Aurora 2, one of the largest spacecraft of its day, was needed for other purposes than exploration, and she was brought back to Earth. L1, a stationary point between sun and Earth, was the logical place to hang a shield intended to shelter the Earth from the raging of the sunstorm. So it was here that Aurora had been stationed, to serve as a shack for the construction crews.
The shield was gone now. The storm had left it a monumental wreck, that had then been cannibalized to build new stations in space and on the Moon. But the Aurora herself remained here at L1, a permanent memorial to those astonishing days, and a stub of the shield had been kept in place around the ship, its glistening surface spiralling out from the embedded hull like a spiderweb.
Bella glanced at her fellow passengers. Bill Carel, frail, trembling slightly, his face full of anger at the betrayal by his son, barely seemed able to see the approaching ship.
Bob Paxton’s expression was harder to read.
Bella herself had served on the shield during the sunstorm, and had been up here many times since, for memorials, dedication services, museum openings, anniversaries. But for Bob Paxton it was different. As soon as he got back to Earth after the storm, he had gotten through the medals-and-presidents stuff as quickly as possible. Then he had thrown himself back into his military career, and had ultimately devoted his life to the issue of how to deal with the future Firstborn threat. Paxton had never visited L1, and probably hadn’t even seen Aurora 2 since he glimpsed her from the surface of Mars, sliding through the sky on its flyby pass, abandoning him and his crew. Now the old sky warrior’s face was creased, clamped, and she couldn’t tell what he was thinking.
The shuttle turned with a remote clatter of attitude thrusters and nestled belly-down on the curving hull of Aurora’s habitable compartment. The sun was directly below Bella now, casting vertical shadows, and through a small window set over her head she saw the Earth, a blue lantern hanging directly opposite the position of the sun. Earth was full, of course; it always was, as seen from L1. She wished she could see it more clearly.
With the docking complete, the shuttle closed its systems down.
“Welcome to Aurora 2, and the Shield Memorial Station.”
The soft female voice sent a shiver of familiarity through Bella. This was different from all her previous visits. “Hello, Athena. Welcome home.”
“Bella. It’s good to speak to you again. Please come aboard.”
A hatch opened in the floor. Bella released her seat restraint and floated into the air.
Alexei Carel and Lyla Neal were waiting for them on the bridge of Aurora.
This was the ship’s single most prestigious site, the location where Bud Tooke had once masterminded the salvation of the Earth. Now it was a museum, and the antique-looking softscreen displays, headsets, clipboards, and other bits of detritus from the days of crisis had been lovingly preserved under layers of transparent plastic. It always made Bella feel old to come back here.
Bill Carel was the last to come through onto the bridge. Clumsy in microgravity, evidently feeble, he looked oddly comical in his orange jumpsuit. But when he faced his son his expression was twisted. “You bloody little fool. And you, Lyla. You betrayed me.”
Alexei and Lyla clung to each other, drifting a little in the microgravity, nervous, defiant. Alexei was a skinny kid, only twenty-seven, and Lyla looked even younger. But then, reflected Bella, all true Spacers were just kids.
Alexei said, “We don’t see it like that, Dad. We did what we had to do. What we thought was best.”
“You spied on me,” Carel snapped. “You stole my work. You were a brilliant student, Lyla. Brilliant. And you’ve come to this.”
Lyla was cooler than her lover. “We were forced into it by your own actions, sir. You kept secrets. You wouldn’t tell people what they needed to know. You lied! If we were at fault, so were you.”
“And that,” Bella broke in, “is the first sensible thing anybody’s said.”
“I agree,” Athena said dryly. “Perhaps you should all sit down. A small educational area has been set aside at the rear of the bridge…”
It was a plastic table, its top drenched with kid-friendly sunstorm info, with small seats set around it with microgravity bars to hook your feet onto. The five of them sat here, over the glimmering primary colors of the table, glowering.
“Well, I’m glad to be here, at any rate,” Athena said.
Bella looked up. “Was that a joke, Athena?”
“You remember me, Bella. I always was a joker.”
“You thought you were. So you’re pleased we brought you home from Cyclops.” If a distributed intelligence like Athena could be said to “be” anywhere, she, or rather her most complete definition, was now lodged in a secure memory store in one of Aurora’s abandoned engine rooms.
Athena said, “I was made welcome at Cyclops. I was protected there. But I was born to run the shield, born to be here. Of course I, this copy of me, have no memory of the sunstorm itself. It is actually educational for me to be here, to access the data stores. To learn what happened that day, as if I were any other visitor. It is humbling.”
“And may I humbly ask,” Bob Paxton asked sourly, “why the fuck you have dragged us all up here?” It was the first time he had spoken since coming aboard.
Bella laid her hand flat on the table, a gentle gesture that nevertheless commanded their attention. “Because this is neutral ground for Earthborn and Spacers, or as near as I could come up with. Somehow we seem to have gotten through the Q-bomb crisis, though we fought like cats in a sack in the process. Well, now we need a new way of getting along.”
Alexei said, “I heard you’re standing down after Christmas.”
“More than that,” Paxton growled. “Madam Chair here is probably going to face a war crimes tribunal. As, in fact, am I.”
Lyla frowned. “But what of the attacks on the elevators? Who’s going to be held responsible for that?”
“I am happy to stand trial,” Athena said firmly, “if it will protect those whose actions I influenced.”
Alexei laughed. “They can’t put an AI on trial.”
“Of course they can,” Bella said. “Athena has rights. She is a Legal Person (Non-Human). But with rights come responsibilities. She can be tried, just as much as I can be. Though I don’t think anybody has worked out what her sentence might be, if she’s found guilty…”
Athena said, “These trials will be played out in full public view, before courts representing both Earth and Spacer communities. Whatever the outcome I hope it will be part of the reconciliation process. The healing.”
Bella said, “We all did what we thought we had to do. But that’s all in the past. The Q-bomb changed everything. It’s all different now.”
Lyla studied her curiously. “Different how?”
“For one thing, the politics…”
The species-wide debate forced by Athena on the decision to deflect the bomb had been a brief, traumatic shock to the political system. Perhaps it was a culmination of tensions that had been building up for decades among an increasingly interconnected mankind. Afterward, it hadn’t proven possible to shut down the debate.
“Everything is fluid, since the vote. There are new factions, new interest and protest groups, new sorts of lobbies. On Earth the last barriers between the old nations are being kicked down. Across the system people are ignoring the old categories, and are uniting with others with whom they find common cause, whichever world they happen to live on. An interconnected democracy is taking over, a mass, self-correcting wisdom, whether we like it or not. Maybe it was good that our first great exercise in using our collective voice was over something we could pretty much unite around—in the end, perhaps, the Firstborn have done us a favor. But that voice hasn’t been stilled.”
Alexei faced his father. “Look, Dad. Things have got to change in space, too. I mean the relationship between Spacers and Earth.”
“Between you and me, you mean,” said Bill Carel.
“That too. The idea that Earth can impose its will on space is a fantasy, no matter how many antimatter warships you build.”
In December 2070, there had been no declaration of independence; there were no Spacer nations, and at present all Spacers were colonists, formally owing their allegiance to one of Earth’s old nations or another. The Spacers had their own internal rivalries, of course. But as they looked back to an Earth reduced to a blue lamp in the sky, if they could see it at all, it was increasingly difficult for them to think of themselves as American Spacers versus Albanian, British Spacers versus Belgian…
“‘Spacer’ is an absurd label, really. A negative one that actually means ‘not of Earth.’ We’re all different, and we all have our own opinions.”
“You got that right,” Bob Paxton growled. “More opinions than fucking Spacers.”
“My point is, you can’t control us anymore. We can’t even control ourselves—and wouldn’t want to. We’re on a new road, Dad, and even we don’t know where it will lead.”
“Or what you will become,” said Carel. “But I have to let you go come what may, don’t I?”
Alexei smiled. “I’m afraid so.”
And there, Bella knew, was the subtext in the conversation between Earth and Spacers. If the mother world released her grip, she would lose her children forever.
Bob Paxton grunted. “Christ, I feel like blubbing.”
“All right, Bob,” Bella said. “Look, it’s a serious point. One of my last executive orders will be to initiate a new constitutional convention for all of us—Earth and the whole solar system—based on recognized human rights precedents. We do not want a world government, I don’t think. What we do need are new mechanisms, new political forms to recognize the new fluidity. No more power centers,” she said. “No more secrets. We still need mechanisms to unify us, to ensure justice and equality of resource and opportunity—and fast-response agencies when crises hit.”
“Such as when the Firstborn take another swipe,” Paxton said.
“Yes. But we need ways to cope with threats without sacrificing our liberties.” She looked around at their faces, open or cynical. “We have no precedent for how a civilization spanning several worlds is supposed to run itself. Maybe the Firstborn know; if they do they aren’t telling. I like to think that this is the next stage in our maturity as a culture.”
“Maturity? That sounds utopian,” Bill Carel said cautiously.
Bob Paxton grunted. “Yeah. And let’s just remember that however many heads you Spacer mutants grow, we’re all going to continue to be united by one thing.”
“The Firstborn,” Lyla said.
“Damn right,” Paxton said.
“Yes,” said Bella. “So take us through the new proposals, Bob. The next phase of Fortress Sol.”
He looked at her, alarmed. “You sure about that, Madam Chair?”
“Openness, Bob. That’s the watchword now.” She smiled at the others. “Bob and his Committee of Patriots have been working on priorities. Even though their own legal status is under review, following events.”
Alexei smiled. “Can’t keep you old sky warriors down, eh, Admiral Paxton?”
Paxton looked ready to murder him. Bella laid a hand on his arm until he had calmed.
“Very well. Priority one. We need to act now. Between the sunstorm and the Q-bomb we had a generation to prepare. Granted we didn’t know what was coming. But in retrospect we didn’t do enough, and we can’t make that mistake again. The one good thing about the Q-bomb is the way it’s going to mobilize public opinion and support for such measures.
“Priority two. Earth. A lot of us were shaken up when you ragged-ass Spacers snipped the space elevators. We always knew how vulnerable you were in your domes and butterfly spaceships. We didn’t know how vulnerable Earth was, though. The fact is we’re interconnected to a spaceborne economy. So we’re talking about robustifying Earth.”
Lyla grinned. “Nice word.”
“Homes like bunkers. Ground-based power sources, comms links, via secure optic-fiber cables. That kind of thing. Enough to withstand a planetary siege. Parameters to be defined.
“Priority three. And here’s the key,” Paxton said now, leaning forward, intent. “We got to disperse. We’ve got significant colonies off Earth already. But the wargamers say that if Earth had been taken out by the Q-bomb, it’s unlikely the Spacer colonies could have survived into the long term. Just too few of you, a gene pool too small, your fake ecologies too fragile, all of that.
“So we have to beef you up. Make the species invulnerable even to the loss of Earth.” He grinned at the young Spacers. “I’m talking massive, aggressive migration. To the Moon, the outer planet moons, space habs if we can put them up fast enough. Even Venus, which was so fucked over by the sunstorm it might be possible to live there. Maybe we can even start flinging a few ships to the stars, go chase those Chinese.”
“But it won’t work,” Alexei said. “Not even if you have a million people on Venus, say, under domes, and breathing machine air. They’ll be just as vulnerable as we are now.”
“Sure. So we go further.” Paxton’s grin widened. He seemed to be enjoying shocking them. “Nice to know an old fart like me is still capable of thinking bigger than you kids. What’s the most robust hab we know? A planet.”
Lyla stared at him. “You’re talking of terraforming.”
“Making the Moon or Venus into worlds enough like Earth that you could walk around in the open, more or less unprotected. Where you could grow crops in the open air. Where humans could survive, even if civilization fell, even if they forgot who they were and how they got there in the first place.”
“They’ve been thinking about this on Mars,” Lyla said. “Of course now—”
“We’ll lose Mars, but Mars wasn’t the only option. In the very long term it’s the only robust survival solution,” Paxton said.
Alexei looked skeptical. “This is the kind of program space advocates have been pressing for since the days of Armstrong and Aldrin, and never got close to. It’s going to mean a massive transfer of resources.”
“Oh, yes,” Bella said. “In fact Bob’s view is already widely accepted. And it’s going to start soon.”
“What is?” Lyla asked, curious.
“You’ll see. Leave me one last surprise…”
“We’re serious about this,” Bob Paxton said, challenging, authoritative. “As serious as I’ve been about anything in my entire life. To gain access to the future, we have to secure the present. That’s the bottom line.”
They fell back to talking over details of Paxton’s vision, arguing, fleshing out some aspects, rejecting others. Soon Paxton cleared the tabletop of its colorful sunstorm factoids and started to make notes.
Bella murmured to Athena, “Looks like it worked. I would never have thought I’d see the likes of Bob Paxton and Alexei Carel working together.”
“We live in strange times.”
“That we do, Athena. And they get stranger all the time. Anyhow it’s a start.” She glanced at her watch. “I hate to do it, but I ought to go check through my messages. Athena, will you bring them coffee? Anything they want.”
“Of course.”
She pushed herself out of her chair and drifted off the bridge, heading for the shuttle and her secure softscreens. Behind her the conversation continued, animated. She heard Alexei say, half-seriously, “I tell you what will unite us all. Sol Invictus. A new god for a new age…”


 
54: Q-DAY
December 15, 2070
The shuttle landed Bella at Cape Canaveral.
Thales spoke to her. “Welcome home, Bella.”
Bella, bent over her softscreen, was startled to find she was down. All the way from L1 she had been working her messages, and monitoring the progress of the two great events that were due to take place today: the switching-on of the Bimini, the new space elevator system in the Atlantic, and the closest approach of the Q-bomb to the Earth. Both were on schedule, as best anybody knew. But it was hard not to keep checking.
The wheels stopped rolling, and the shuttle’s systems sighed to silence.
She shut down her softscreen and folded it up. “Thank you, Thales. Nice to be back. Athena sends her regards.”
“I’ve spoken to her several times.”
That made Bella oddly uneasy. She had often wondered what conversations went on between the great artificial intelligences, all above the heads of mankind. Even in her role as Council Chair, she had never fully found out.
“There’s a car waiting for you outside, Bella. Ready to take you to the VAB, where your family is waiting. Be careful when you stand up.”
It still hurt to be returned to a full gravity. “It gets tougher every damn time. Thales, remind me to order an exoskeleton.”
“I will, Bella.”
She clambered down to the runway. The day was bright, the sun low, the air fresh and full of salt. She checked her watch, which had corrected itself to local time; she had landed a little before ten A.M. on this crisp December morning.
She glanced out to sea, where a fine vertical thread climbed into the sky.
Thales murmured, “Just an hour to the Q-bomb pass, Bella. The astronomers report no change in its trajectory.”
“Orbital-mechanics analyses are all very well. People have to see it.”
“I’ve encountered the phenomenon before,” Thales said calmly. “I do understand, Bella.”
She grunted. “I’m not sure if you do. Not if you call it a ‘phenomenon.’ But we all love you anyhow.”
“Thank you, Bella.”
A car rolled up, a bubble of glass, smart and friendly. It whisked her away from the cooling hulk of her shuttle, straight toward the looming bulk of the Vehicle Assembly Building.
At the VAB she was met by a security guard, a woman, good humored but heavily armed, who shadowed her from then on.
Bella crossed straight to a glass-walled elevator, and rose quickly and silently up through the interior of the VAB. She stared down over rockets clustered like pale trees. Once the rocket stacks of Saturns and space shuttles had been assembled in this building. Now a century old and still one of the largest enclosed volumes in the world, the VAB had been turned into a museum for the launchers of the first heroic age of American manned space exploration, from the Atlas to the shuttle and the Ares. And now the building was operational again. A corner had been cleared for the assembly of an Apollo–Saturn stack: a new Apollo 14, ready for its centennial launch in February.
Bella loved this immense temple of technology, still astonishing in its scale. But today she was more interested in who was waiting for her on the roof.
Edna met her as she stepped out of the elevator car. “Mum.”
“Hello, love.” Bella embraced her.
As Bella and Edna walked the security guard shadowed them, and a news robot rolled after them, a neat sphere glistening with lenses. Bella had to expect that; she did her best to ignore the silent, all-encompassing scrutiny. It was an historic day, after all. By scheduling the Bimini switch-on today, she had meant to turn Q-day into one of celebration, and so it was turning out to be—even if, she sensed, the mood was edgy rather than celebratory right now.
The tremendous roof of the VAB had long since been made over as a viewing platform. Today it was crowded, with marquees, a podium where Bella would be expected to make a speech, people swirling around. There was even a small park, a mock-up of the local flora and fauna.
Two oddly dressed men, spindly, tall, in blue-black robes marked with golden sunbursts, stared at a baby alligator as if it were the most remarkable creature they had ever seen, and perhaps it was. Looking a little uncertain on their feet, their faces heavily creamed with sunscreen, they were monks of the new church of Sol Invictus: missionaries to Earth from space.
Edna walked with the caution of a space worker restored to a full gravity, and she winced a bit in the brilliant light, the breeze, the uncontrolled climate of a living world. She looked tired, Bella thought with her mother’s solicitude, older than her twenty-four years.
“You aren’t sleeping well, are you, love?”
“Mum, I know we can’t talk about this right now. But I got my subpoenas yesterday. For your hearing and my own.”
Bella sighed. She had fought to keep Edna from having to face a tribunal. “We’ll get through it.”
“You mustn’t think you need to protect me,” Edna said, a bit stiffly. “I did my duty, Mum. I’d do the same again, if ordered. When I get my day in court I’ll tell the truth.” She forced a smile. “Anyway the hell with it all. Thea’s longing to see you. We’ve made camp, a bit away from the marquees and the bars…”
Edna had colonized an area of the VAB roof close to the edge. It was perfectly safe, blocked in by a tall, inward-curving wall of glass. Edna had spread out picnic blankets and fold-out tables and chairs, and had opened up a couple of hampers. Cassie Duflot was already here, with her two kids, Toby and Candida. They were playing with Thea, Edna’s daughter, Bella’s four-year-old granddaughter.
In this corner of the VAB roof it was Christmas, Bella saw to her surprise. The kids, playing with toys, were surrounded by wrapping paper and ribbons. There was even a little pine tree in a pot. An older man in a Santa suit sat with them, a bit awkwardly, but with a grin plastered over his tired face.
Thea came running. “Grannie!”
“Hello, Thea.” Bella submitted to having her knees hugged, and then she bent down and cuddled her granddaughter properly. The other kids ran to her too, perhaps vaguely remembering the nice old lady who had come with a memento to their father’s funeral. But the kids soon broke away and went back to their presents.
Santa Claus shook Bella’s hand. “John Metternes, Madam Chair,” he said. “I flew with your daughter on the Liberator.”
“Yes, of course. I’m very glad to meet you, John. You did good work up there.”
He grunted. “Let’s hope the judge agrees. Look, I hope you don’t think I’m butting in—I can see there’s a family thing going on here—”
“I forced him down for some shore leave,” Edna said, a bit acidly. “This weird old obsessive would sleep on the Liberator if the maintenance crew would let him.”
“Don’t let her bug you, John. It’s good of you to do this. But—Christmas, Edna? It’s only the fifteenth of December.”
“Actually it was my idea.” Cassie Duflot approached Bella. “It was just that, you know, we still aren’t sure how today is going to turn out, are we?” She glanced at the sky, as if seeking the Q-bomb. “I mean, not really sure. And if things were to go wrong, badly wrong—”
“You wanted to give the kids their Christmas anyway.”
“Do you think that’s odd?”
“No.” Bella smiled. “I understand, Cassie.”
“It does make it a hell of a day,” Edna said. “And what’s worse, if the world doesn’t get blown up today, we’ll have to do it all again in ten days’ time.”
“You attracted quite a crowd for your launch, Bella,” Cassie said.
“Looks like it—”
“Mum, you haven’t seen the half of it yet,” Edna said. She took her mother’s arm again and walked her toward the glass-walled lip of the building.
At the roof edge Bella was able to see the ocean to the east, where the low sun hung like a lamp, and the coast to north and south, her view stretching for kilometers in either direction. Canaveral was crowded. The cars clustered along the shoreline, and were parked up as far as the Beach Road to the north, and to the south on Merritt Island and the Cape itself, carpeting the old industrial facilities and the abandoned Air Force base. Everywhere, flags fluttered in the strong breeze.
And out at sea she saw the gray, blocky form of a reused oil rig. Rising from it was a double thread, dead straight, visible when it caught the light.
“They came for the switch-on,” Edna said. “You always were a showman, Mum. Maybe politicians have to be. And reopening America’s elevator today is a good stunt. People feel like a party, I guess.”
“Oh, it’s more than just another space elevator. You’ll see.”
“New ways forward, Mum?”
“I’ve just come down from a conference with Bob Paxton and others on new deep-defense concepts. Big concepts. Terraforming programs, for instance.”
“You’re kidding.”
“No. Just thinking big. That’s what cutting your teeth on the shield does for you, I guess. And I must talk to Myra Dutt sometime.” She glanced at the sky. “We have to do something about Mir—this other place Myra’s mother went to. They’re humans in there too. If we can speak to them, as Alexei Carel claims they have been able to on Mars, surely we can find a way to bring them home…”
There was a stir. Bella was aware of people approaching her, hundreds of eyes on her on this roof alone, and that cam robot whirled and glistened at her feet, puppylike. Even those monks by the alligator pond were staring at her, grinning from ear to ear.
She looked at her watch. “I think it’s time.”
“Mum, you’re going to have to say something.”
“I know. Just a minute more.” She looked out to sea, to the shining vertical track of the elevator. “Edna, call the kids so they can see.”
The children came to join them, clutching their presents, with Cassie and John Metternes, who hoisted Thea up onto his shoulders.
A flare went up from that oil rig, a pink spark arcing and trailing smoke. Then there was motion along the track of the elevator, shining droplets rising up one of the pair of threads. A ragged cheer broke out around them, soon echoed among the wider throngs scattered across Canaveral.
“It’s working,” Bella breathed.
“But what’s it carrying?” Edna murmured, squinting. “Magnify…Damn, I keep forgetting I’m in EVA.”
“Water,” Bella said. “Sacks of seawater. It’s a bucket chain, love. The pods will be lifted to the top of the tower, and thrown off.”
“Thrown where?”
“The Moon, initially. Later Venus.”
Edna stared at the elevator stack. “So where’s the power coming from? I don’t see any laser mounts on that rig.”
“There aren’t any. There is no power source—nothing but the Earth’s rotation. Edna, this isn’t really an elevator. It’s a siphon.”
Edna’s eyes lit up with wonder.
The orbital siphon was an extension of the space-elevator concept that derived from the elevator’s peculiar mechanics. Beyond the point of geosynchronous orbit, centripetal forces tended to throw masses away from the Earth. The trick with the siphon was to harness this tendency, to allow payloads to escape but in the process to draw more masses up from Earth’s surface. Essentially, the energy of Earth’s rotation was being transferred to an escaping stream of payload pellets.
“So you don’t need any external energy input at all,” Edna said. “I studied this concept at USNGS. The big problem was always thought to be keeping the damn thing fed—you’d need a fleet of trucks working day and night to maintain the payload flow. But if all you’re throwing up there is seawater—”
“We call it Bimini,” Bella said. “It’s appropriate enough. The native Americans told Ponce de Leon about a fountain of youth on an island called Bimini. He never found it, but he stumbled on Florida…”
“A fountain of youth?”
“A fountain of Earth’s water to make worlds young again. The Moon first, then Venus. Look, Edna, I wanted this as a demonstration to the Spacers that we’re serious. It will still take centuries, but with resource outputs like this, terraforming becomes a practical possibility for the first time. And if Earth lowers its oceans just a fraction and slows its rotation an invisible amount to turn the other worlds blue again, I think that’s a sacrifice worth making, don’t you?”
“I think you’re crazy, Mum. But it’s magnificent.” Edna grabbed her and kissed her.
Thales spoke. “This is a secure channel. Bella, Edna—the Q-bomb’s closest approach is a minute away.”
Secure line or not, the news soon seemed to ripple out. Silence spread through the rooftop marquees, and the massed crowds around Canaveral. Suddenly the mood was soured, fretful. Edna took Thea from John Metternes and clutched her close. Bella grabbed her daughter’s free hand and gripped it hard.
They looked up into the brilliant sky.


 
55: Q-BOMB
The choice had been made. The bomb was already looking ahead, to the terminus of its new trajectory.
The blue, teeming world and all its peoples receded behind it.
Like any sufficiently advanced machine the Q-bomb was sentient to some degree. And its frozen soul was touched by regret when, six months after passing Earth, it slammed into the sands of Mars, and thought ended forever.


 
56: MARS 2
November 2071
The dust was extraordinary here in Hellespontus, even for Mars, dust museum of the solar system.
Myra sat in her blister cockpit with Ellie von Devender as the rover plunged over the banks and low dunes. This was the southern hemisphere of Mars, and they were driving through the Hellespontus mountains, a range of low hills not far from the western rim of the Hellas basin. But the rover’s wheels threw up immense rooster-tails, and the stuff just flew up at the windscreens, wiping out any kind of visibility. The infrared scanners, even the radar, were useless in these conditions.
Myra had been around space technology long enough to know that she had to put her faith in the machinery that protected her. The rover knew where it was going, in theory, and was finding its way by sheer dead reckoning. But it violated all her instincts to go charging blindly ahead like this.
“But we can’t slow down,” Ellie said absently. “We don’t have time.” She was paging her way through astronomical data—not even looking out the window, as Myra was. But then her primary task was much more significant, the ongoing effort to understand what precisely the Q-bomb had done to Mars since its impact five months ago, an impact that had done little harm in itself, but which had planted a seed of quintessence that would soon shatter Mars altogether.
“It’s just all this dust,” Myra said. “I didn’t expect these kind of conditions, even on Mars.”
Ellie raised her eyebrows. “Myra, this area is notorious. This is where a lot of the big global dust storms seem to be born. You didn’t know that? Welcome to Dust Central. Anyhow you know we’re in a rush. If we don’t find that old lady on its hundredth birthday we’re going to let down the sentimental populations of whole worlds.” She grinned at Myra, quite relaxed.
She was right. As everybody waited for the full extent of the bad news about the planet’s future, the electronic gaze of all mankind had been fixed on Mars and the Martians. It was sympathetic or morbid, depending on your point of view. And of all the frantic activities in advance of the final evacuation of a world, none had caught the public imagination as much as what cynical old hands like Yuri called “treasure hunting.”
Mars was littered with the relics of the pioneering days of the robot exploration of the solar system, some seventy years of triumph and bitter disappointment that had come to a definitive end when Bob Paxton planted the first human footprint in the red sands. Most of those inert probes and stalled rovers and bits of scattered wreckage still lay in the dust where they had come to rest. The early colonists of Mars had had no energy to spare to go trophy hunting, or a great deal of interest; they had looked to the future, not the past. But now that it appeared that Mars might have no future after all, there had been a clamor to retrieve as many of those old mechanical pioneers as possible.
It wasn’t a job that required a great deal of specialist skill in Martian conditions, and so it was an ideal assignment for Myra, a Martian by recent circumstance. For safety reasons she couldn’t travel alone on these cross-planet rover jaunts, however, and so she had been assigned Ellie as a companion, a physicist rather than a Mars specialist who might be better employed elsewhere. Ellie had been quite happy to go along with her; she could continue her own work just as well in a moving rover as in a station like Lowell or Wells—better, she said, for there were fewer distractions.
Of course, Ellie’s work was far more important than any trophy-hunting. Ellie was working with a system-wide community of physicists and cosmologists on predictions of what was to become of Mars. Right now she was looking at deep-sky images of star fields. As far as Myra understood, their best data came not from Mars itself but from studies of the sky: though it was hard to grasp, the distant stars no longer looked the same from Mars as they did from the Earth. It defeated Myra’s imagination how that could possibly be so.
Anyhow the retrieval program had been successful in terms of its own goals. With the help of orbital mapping Myra and others had reached the Vikings, tonnes of heavy, clunky, big-budget Cold War engineering, where they still sat in the dry, rocky deserts to which cautious mission planners had consigned them. The famous, plucky Pathfinder craft with its tiny robot car had been retrieved from its “rock garden” in the Ares Vallis—that one had been easy; it wasn’t far from Port Lowell, site of the first manned landing. Myra knew that British eyes had been on the retrieval of fragments of the Beagle 2, an intricate, ingenious, toylike probe that had not survived its journey to the Isidis Planitia. And then there had been the recovery of the exploration rovers, Spirit and Opportunity, worn out by journeys that far exceeded their design capabilities. All these antique artifacts were destined for Smithsonian establishments on the Earth and Moon.
The retrieval expeditions had had scientific goals too. There was some interest in how man-made materials had withstood up to a century of exposure to Martian conditions. And the landing sites were of interest in themselves—otherwise the probes would not have been sent there. So Myra and Ellie had worked through a crash last-minute science program of sampling, mapping, and coring.
There had even been efforts to retrieve some of the elderly orbiters, still spinning around Mars, long silent. There was universal disappointment when it was discovered that Mariner 9, the very first orbiter, was gone; if it had survived into the 2040s it was surely swallowed up when sunstorm heat caused a general expansion of the Martian atmosphere.
Myra was glad to have something constructive to do. But she hadn’t expected such intense public scrutiny of her treasure-hunting, with every move being followed by a system-wide audience. The crews had been promised that no images would be returned from the rover cabin itself. But Myra tried never to forget that the rover’s systems could easily be hacked; she could be watched at any moment.
The day wore on, and the daylight, already murky under the rover’s artificial dust storm, began to fade. Myra began to fret that they would not after all find the wreck of Mars 2, as the light ran out on this anniversary day.
Then Ellie sat back, staring at a complex graph on her softscreen.
Myra studied her. She had gotten to know this edgy physicist well enough to understand that she wasn’t given to extravagant displays of any emotion save irritation. This sitting-back and staring was, for Ellie, a major outburst.
“What is it?”
“Well, there it is.” Ellie tapped her screen. “The destiny of Mars. We’ve figured it out.”
“All right. So can you say what it means, in simple terms?”
“I’m going to have to. According to this message I’m to take part in a three-world press conference on it in a couple of hours. Of course the math is always easier. More precise.” She squinted out at the dust, thinking. “Put it this way. If we could see the sky, and if we had a powerful enough telescope, we would see the most distant stars recede. As if the expansion of the universe had suddenly accelerated. But we would not see the same thing from Earth.”
Myra pondered that. “So what does that mean?”
“The Q-bomb is a cosmological weapon. We always knew that. A weapon derived from the Firstborn’s technology of universe creation. Yes?”
“Yes. And so—”
“So what it has done is to project Mars into its own little cosmos. A kind of budding-off. Right now the baby Mars universe is connected smoothly to the mother. But the baby will come adrift, leaving Mars isolated.”
Myra struggled to take this in. “Isolated in its own universe?”
“That’s it. No sun, no Earth. Just Mars. You can see that this weapon was just supposed to, umm, detach a chunk of the Earth. Which would have caused global devastation, but left the planet itself more or less intact. It’s too powerful for Mars. It will take out this little world altogether.” She grinned, but her eyes were mirthless. “It will be lonely, in that new universe. Chilly, too. But it won’t last long. The baby universe will implode. Although from the inside it will feel like an explosion. It’s a scale model of the Big Rip that will some day tear our universe apart. A Little Rip, I suppose.”
Myra pondered this, and didn’t try to pursue the paradox of implosions and explosions. “How can you tell all this?”
Ellie pointed to the obscured sky. “From the recession of the stars we’ve observed with telescopes on Mars, a recession you wouldn’t see from Earth. It’s an illusion, of course. Actually the Mars universe is beginning to recede from the mother. Or, equivalently, vice versa.”
“But we can still get off the surface. Get to space, back to Earth.”
“Oh, yes. For now. There is a smooth interface between the universes.” She peered at her screen and scrolled through more results. “In fact it’s going to be a fascinating process. A baby universe being born in the middle of our solar system! We’ll learn more about cosmology than we have in a century. I wonder if the Firstborn are aware of how much they’re teaching us…”
Myra glanced uneasily about the cockpit. If they were being hack-watched, this display of academic coldness wasn’t going to play too well. “Ellie. Just rejoin the human race for a minute.”
Ellie looked at her sharply. But she backed off. “Sorry.”
“How long?”
Ellie glanced again at her screen and scrolled through her results. “The data is still settling down. It’s a little hard to say. Ballpark—three more months before the detachment.”
“Then Mars must be evacuated by, what, February?”
“That’s it. And after that, maybe a further three months before the implosion of the baby cosmos.”
“And the end of Mars.” Just six more months’ grace, then, for a world nearly five billion years old. “What a crime,” she said.
“Yeah. Hey, look.” Ellie was pointing to a crumpled, dust-stained sheet protruding from the crimson ground. “Do you think that’s a parachute?”
“Rover, full stop.” The vehicle jolted to a halt, and Myra peered. “Magnify…I think you’re right. Maybe the twisters whip it up, and keep it from being buried. What does the sonar show?”
“Let’s take a look. Rover…”
And there it was, buried a few meters down under the windblown Martian dust, a squat, blocky shape easily imaged by the sonar.
“Mars 2,” Myra said.
Mars 2 was a Soviet probe that had traveled to the planet in 1971, part of a favorable-opposition flotilla that had included the Americans’ Mariner 9. It had attempted its landing in the middle of the worst global dust storm the astronomers had ever seen.
“It looks like a flower,” Ellie breathed. “Those four petals.”
“It was a ball of metal about the size of a domestic fridge. The petals were supposed to open up and right it, whichever way up it landed.”
“Looks like it was doomed by a twisted-up parachute. After coming all this way…”
Crash-landing not, Mars 2 had been the first human artifact of all to touch the surface of the planet. And it had come down in this very spot precisely a century before, on November 27, 1971. “It made it. And so did we.”
“Yeah. And now it’s two meters deep under the dust.” Ellie unhooked her harness and got out of her chair. “Fetch a spade.”


 
57: BABYLON
When Captain Nathaniel Grove in Troy heard that Bisesa Dutt had returned to Babylon, he hurried back there with Ben Batson.
At the Ishtar Gate they met Eumenes, still surviving as chiliarch to an increasingly capricious Alexander. “Bisesa is in the Temple of Marduk,” he said to them in his stilted English. “She will not come out.”
Grove grimaced. “I might have expected as much. Had that sort of breakdown before. Bad show, bad show. Can we see her?”
“Of course. But first we must visit another, ah, hermit—and not a voluntary one, I fear. He has been asking to see you, should you return to Babylon. Indeed he has been asking to see any of what he calls ‘the moderns.’”
It turned out to be Ilicius Bloom, the “consul” from Chicago. Just inside the city walls, not far from the Ishtar Gate, Alexander’s guards had stuck him in a cage.
The cage was evidently meant for animals. It was open to the elements, and too small for Bloom to stand straight. A guard stood by the cage, one of Alexander’s phalangists, clearly bored. At the back of the cage hung what looked like an animal skin, scraped bare, shriveled and dry.
Crouched in his filthy rags, his eyes bright white in a grimy face, Ilicius Bloom shuddered and coughed, though the day was not cold, and a stench of raw sewage made Grove recoil. Bloom was pathetically grateful to see them, but he was self-aware enough to notice Grove’s flinch. “You needn’t think that’s me, by the way. They kept a man-ape in here before. Flea-bitten bitch.” He dug around in the dirt. “Look at this—dried man-ape scut!” He flung it at the iron bars of the cage. “At night the rats come, and that’s no fun. And guess where they put the she-ape? In the temple with that loon Bisesa Dutt. Can you believe it? Say, you must help me, Grove. I won’t last much longer in here, you have to see that.”
“Calm down, man,” Grove said. “Tell us why you’re here. Then perhaps we’ll have a chance of talking you out of it.”
“Well, I wish you luck. Alexander is thinking of war, you know.”
“War? Against whom?”
“Against America. Europe isn’t enough for him—how could it be, when he knows there are whole continents to conquer? But the only source of intelligence he has on America, or rather Chicago, is me.”
“Ah. And so he’s been questioning you.”
Bloom held up hands with bloodied fingertips. “You could call it that. Naturally I’ve talked myself hoarse. Now, don’t look down your nose at me, Captain Grove. I’m no British Army officer. And besides I can’t see what difference it makes. Have you seen Alexander recently? I can’t believe the bloated brute will live much longer, let alone oversee a war across the Atlantic. I’ve told him everything I could think of, and when he wanted more I lied freely. What else could I do?
“But it was never enough, never enough. Look at this.” He shuffled in his cage. Through the thin, grimy cloth of his shirt, Grove saw the striping of whip marks on his back. “And look!” He pointed a clawlike hand at the rag of skin that hung on the wall outside his cage.
Ben Batson asked, “What is that?”
“I loved her, you know,” Bloom said now.
“Who, man?” Grove asked patiently. “Who did you love?”
“Isobel. You remember, Grove, the girl from the Midden. She gave me a brat! Oh, I was cruel, I was selfish, but that’s me, that is Ilicius Bloom.” He laughed and shook his head. “And yet I loved her, as best my flawed soul was capable. Truly I did.
“They did this to break me, of course,” Bloom whispered, staring at Grove. “Two Companions, it was. They did it before my eyes. Peeled her like a grape. They took her face off. She lived for long minutes, flayed. Every inch of her body must have been a locus of exquisite agony—think of it! And then—”
Batson looked at the bit of skin. “My word, Captain, I do believe—”
“Come away,” Grove said, pulling him back.
Bloom flew into a panic. “You can see how I’m fixed. Speak to Eumenes. Tell Mayor Rice. Oh, how I long to hear an American voice again! Please, Grove—” He managed to get his whole arm through the bars of the cage. The guard casually slapped his flesh with the flat of his stabbing-sword. Bloom howled and withdrew.
Eumenes shepherded Grove and Batson away. “Ilicius Bloom is a dead man. He put himself in danger when he tried to bargain with Alexander over his scraps of knowledge. Then he doomed himself with his lies. He would be in his grave already were it not so cheap to keep him alive. If you wish I will arrange an audience with Alexander about his fate, though I warn you it is likely to do little good, and you would put yourselves in danger…But first,” he said, “you must visit Bisesa Dutt.”


 
58: SECESSION
February 27, 2072
The shuttle stood on the drab, dusty plain. The sun was a pale disk riding high in the orange sky; it was close to local noon, here on the Xanthe Terra. The ship was a biconic, a fat, clumsy-looking half-cone. It stood at the end of a long scar in the dust, a relic of its own glide-down landing. Right now it stood on end, ready to hurl itself away from Mars and up into orbit. The shuttle’s exposed underside, plastered with dark heat-shield tiles, was scarred from multiple reentries, and the paintwork around its attitude-thruster nozzles was blistered. Rovers stood by, their tracks snaking away to the horizon. Hatches were open in the shuttle’s belly, and men, women and spidery robots labored to haul packages into its hold.
There was nothing special about this bird, Myra thought, as she stood watching in her Mars suit. This was just a ground-to-orbit truck that had made its routine hops a dozen times, maybe more.
But it was the last spacecraft that would ever leave the surface of Mars.
Myra knew this was a symbolic moment. Most of Mars’s human population had long gone, along with all they could lift. The various AIs that had inhabited the bases and rovers and bits of equipment had, too, been saved as far as possible, according to laws governing the right to protection of Legal Persons (Non-Human); at the very least copies of them had been transmitted to memory stores off-planet. But there was nothing that touched a human heart as much as seeing the last bundle loaded aboard the last ship out, a last footprint, a last hatch closed.
Which was why cameras rolled, floated, and flew all around this site. And why a delegate of Chinese stood in a huddle, away from the rest. And why the frantic work of loading was being held up by the presence of Bella Fingal, the now-ousted Chair of the World Space Council, in a Mars suit that looked two or three sizes too big for her, who stood surrounded by a small crowd.
“One hour,” a soft automated voice said in Myra’s helmet. She saw from the subtle reactions of the others that they had all heard the same warning. One hour left to get off Mars before—well, before something unimaginable happened.
Myra drifted back to join the small crowd, all in their suits, like a clutch of fat green snowmen.
Bella said now, “A shame we couldn’t have made this last launch from Port Lowell.” They were in fact fifty kilometers from Lowell, out on the Xanthe Terra, a bay on the perimeter of the great Vastitas Borealis. “It would have been fitting to stage the last human lift-off from Mars at the place Bob Paxton and his crew made the first touchdown.”
“Well, maybe we could have, if Lowell wasn’t still radioactive,” Yuri O’Rourke growled a bit sharply. He summoned Hanse Critchfield, who was proudly carrying a display tray of materials. “Madam Chair. Here,” he said unceremoniously. “This is a selection of the scientific materials we have been gathering in these last months. Take a look. Samples from a variety of geological units, from the southern highlands to the northern plains to the slopes of the great volcanoes. Bits of ice core from the polar caps, of particular value to me. And, perhaps most precious of all, samples of Martian life. There are relics of the past, look, you see, we even have a fossil here from a sedimentary lake bed, and native organisms from the present day, and samples of the transgenic life-forms we have been experimenting with.”
Grendel Speth said dryly, “Martians you can eat.”
Bella Fingal was a small, tired-looking woman, now nearly sixty. She seemed genuinely touched by the gesture. She smiled through her faceplate. “Thank you.”
Yuri said, “I’m only sorry that we can’t give you a vial of canal water. Or the tripod leg from a Martian fighting machine. Or an egg laid by a Princess…I wish I could show you a Wernher von Braun glider, too. That was the first serious scheme to get to Mars, you know. They would have glided down to land on the smooth ice at the poles. And if that’s the past, I’m sorry you won’t see Mars’s future. A mature human world, fully participating in an interplanetary economic and political system…”
Myra touched his arm, and he fell silent.
Bella smiled. “Yes. This is the end of a human story too, isn’t it? No more Martian dreams. But we won’t forget, Yuri. I can assure you that the study of Mars will continue even when the planet itself is lost. We will continue to learn about Mars, and strive to understand.
“And in this last moment I want to try to tell you again why this has all been worthwhile—even this terrible cost.”
She said there had been more results from Cyclops.
The great observatory had been designed before the sunstorm to search for Earth-like worlds. Since the storm, and especially since the return of Athena, its great Fresnel eyes had been turned aside, to peer into the dark spaces between the stars.
Bella said, “And everywhere the astronomers look, they see refugees.”
The Cyclops telescopes had seen infrared traces of generation starships, slow, fat arks like the Chinese ships, whole civilizations in flight. And there were immense, flimsy ships with sails hundreds of kilometers wide, scudding before the light of exploding stars. They had even detected narrow-beam laser signals they thought might be traces of efforts to teleport, desperate attempts to send the essence of a living being encoded into a radio signal.
Myra felt stunned, imaginatively. There was a story, a whole novel, in every one of these brief summaries. “This is the work of the Firstborn. They are everywhere. And everywhere they are doing what they tried to do to us, and the Martians, and at Procyon—eradicating. Why?”
“If we knew that,” Bella said, “if we understood the Firstborn, we might be able to deal with the threat they pose. This is how our future is going to be, however far we travel, as far as we can see. And that’s how we’ve come to this situation, this desolate beach.” Bella handed the sample tray to an aide, and took a step back. “Would those of you who are leaving now, please come stand behind me?”
Most of the group stepped forward, including Ellie von Devender, Grendel Speth, Hanse Critchfield. Among those who remained were Myra, and Yuri, and Paula Umfraville. The Chinese stood back too. One of their delegates approached Bella, and told her again that they planned to stay to tend the memorials they had built to their fallen of sunstorm day.
Bella faced them all. “I understand you’ve plenty of supplies—food, power—to see you through until—”
Yuri said, “Yes, Madam Chair. It’s all taken care of.”
“I don’t quite understand how you’ll be able to talk to each other—Lowell to the polar station, for instance. Won’t you lose your comms satellites when the secession comes?”
“We’ve laid land lines,” Paula said brightly. “We’ll be fine.”
“Fine?” Bella’s face worked. “Not the word I’d use.” She said impulsively, “Please—come with us. All of you. Even now there’s time to change your minds. We’ve room on the shuttle. And my daughter is waiting in orbit on the Liberator, ready to take you home.”
“Thank you,” Yuri said evenly. “But we’ve decided. Somebody ought to stay. There ought to be a witness. Besides, this is my home, Madam Chair.”
“My mother is buried here,” said Paula Umfraville. “I couldn’t abandon that.” Her smile was as professional as ever.
“And I lost my mother here too,” Myra said. “I couldn’t leave with that unresolved.”
Bella faced Myra. “You know we’ll do what we can to build on the contact that’s been achieved with Mir. I gave you my word on that, and I’ll ensure it’s a promise that’s kept.”
“Thank you,” Myra said.
“But you’re going to a stranger place yet, aren’t you? Is there anybody you’d want me to speak to for you?”
“No. Thank you, Madam Chair.” In the months since the Q-bomb strike, Myra had tried over and over to contact Charlie, and Eugene. There had been no reply. But then they had seceded from her own personal universe long ago. She had tidied her affairs. There was nothing left for her, anywhere but on Mars.
“With respect, Madam Chair, you must leave now,” Yuri said, glancing at his suit chronometer.
There was a last flurry of movement around the shuttle, as ladders were dumped, hatches closed. Myra took part in a last round of embraces, of Ellie and Grendel and Hanse, of the Chinese, even of Bella Fingal. But the Mars suits made the hugs clumsy, unsatisfying, deprived of human contact.
Bella was the last to stand at the foot of the short ramp that led to the biconic’s interior. She looked around. “This is the end of Mars,” she said. “A terrible crime has been committed here, and we humans have been made complicit in it. That is a dreadful burden for us to carry, and our children. But I don’t believe we should leave with shame. More has happened on Mars in the last century than in the previous billion years, and everything that is good has flowed from the actions of mankind. We must remember that. And we must remember lost Mars with love, not with shame.” She glanced down at the crimson dust beneath her feet. “I think that’s all.”
She walked briskly up the ramp, which lifted to swallow her up inside the belly of the shuttle.
Myra, Paula, and Yuri had to hurry back to the rover, which drove them off through a kilometer, a safe distance from the launch. When the rover stopped they clambered out again, squeezing into their outer suits.
They stood in a row, Myra between Yuri and Paula, holding hands. They found themselves surrounded by a little crowd of robot cameras, which had rolled or flown or hopped after them.
When the moment of launch came, the shuttle lifted without fuss. Mars gravity was light; it had always been easy to climb out of its gravity well. The dust kicked up from this last launch quickly fell back through the thin air to the ground, and the shuttle receded into the orange-brown sky, becoming a pale jewel, its vapor trail all but invisible.
“Well, that’s that,” said Paula. “How long until the light show?”
Yuri made to look at his watch, and then thought better of it. “Not long. Do you want to go back into the rover, get out of these suits?”
None of them did. Somehow it seemed right to be out here, on the Martian ground, under its eerie un-blue sky.
Myra looked around. The landscape was just a flat desert with meager mountains in the far distance. But in a deep ditch not far away there was a mosslike vegetation, green. Life, returned to Mars by the sunstorm and cherished by human hands. She held tightly to her companions. “This is the dream of a million years, to stand here and see this,” she said.
Yuri said, “Yes—”
And the light went, just like that, the sky darkening as if somebody was throwing a dimmer switch. The sun rushed away, sucking all the light with it. The sky turned deep brown, and then charcoal, and then utterly black.
Myra stood in the dark, clinging to Yuri and Paula. She heard the cameras clatter about, confused.
It had only taken seconds.
“I hope the cameras got that,” Yuri murmured.
“It feels like a total eclipse,” Paula said. “I went to Earth once to see one. It was kind of exciting, oddly…”
Myra felt excited too, stirred in an unexpected way by this primeval, extraordinary event. Strange lights in the sky. But, standing there in the dark, she felt a flicker of fear when she reminded herself that the sun was never, ever going to shine on Mars again.
“So we’re alone in this universe,” Yuri said. “Us and Mars.”
The ground shuddered gently.
“Mars quake,” Paula said immediately. “We expected this. We just lost the sun’s tides. It will pass.”
The rover’s lights came on, flickering before settling to a steady glow. They cast a pool of light over the Martian ground, and Myra’s shadow stretched long before her.
And there was a circle in the air before her. Like a mirror, full of complex reflections, highlights from the rover’s lamps. Myra took a step forward, and saw her own reflection approach her.
The thing in the air was about a meter across. It was an Eye.
“You bastard,” Yuri said. “You bastard!” He bent awkwardly, picked up handfuls of Martian rocks, and hurled them at the Eye. The rocks hit with a clatter that was dimly audible through the thin, cold air.
The ground continued to shake, the small, hard planet ringing like a bell.
And then a white fleck drifted past Myra’s faceplate. She followed it all the way down to the ground, where it sublimated away. It was a snowflake.


 
59: TEMPLE
Abdikadir Omar met them at the Temple of Marduk.
A loose crowd had gathered around the Temple precinct. Some even slept here, in lean-tos and tents. Vendors drifted slowly among them, selling food, water, and some kind of trinkets, holy tokens. They were pilgrims, Abdi said, who had come from as far as Alexandria and Judea.
“And are they here for the Eye of Marduk?”
Abdi grinned. “Some come for the Eye. Some for Marduk himself, if they remember him. Some for Bisesa. Some even for the man-ape that’s in there with her.”
“Remarkable,” Grove said. “Pilgrims from Judea, come here to see a woman of the twenty-first century!”
Eumenes said, “I sometimes wonder if a whole new religion is being born here. A worship of the Firstborn, with Bisesa Dutt as their prophet.”
“I doubt that would be healthy,” Grove said.
“Man has worshipped destroying gods before. Come. Let us speak to Bisesa Dutt.”
Abdi escorted them through the crowd and into the temple’s convoluted interior, all the way up to the chamber of the Eye.
The small room with its scorched brick walls was utterly dominated by the Eye, which floated in the air. By the light of the oil lamps Grove saw his own reflection, absurdly distorted, as if by a fairground trick mirror. But the Eye itself was monstrous, ominous; he seemed to sense its gravity.
Bisesa had made a kind of nest in one corner of the chamber, of blankets and paper and clothes and bits of food. When Grove and the others walked in, she smiled and clambered to her feet.
And there was the man-ape. A lanky, powerful mature female, she sat squat in her cage, as still and watchful as the Eye itself. She had clear blue eyes. Grove was forced to turn away from her gaze.
“My word,” Batson said, holding his nose. “Ilicius Bloom wasn’t lying when he said the stink wasn’t him but the ape!”
“You get used to it,” Bisesa said. She greeted Batson with a warm handshake, and an embrace for Grove that rather embarrassed him. “Anyhow Grasper is company.”
“‘Grasper’?”
“Don’t you remember her, Grove? Your Tommies captured a man-ape and her baby on the very day of the Discontinuity. The Tommies called her ‘Grasper’ for the way she uses those hands of hers, tying knots out of bits of straw, for fun. On the last night before we tried sending me back to Earth through the Eye, I asked for them to be released. Well, I think this is that baby, grown tall. If these australopithecines live as long as chimps, say, it’s perfectly possible. I’ll swear she is more dexterous than I am.”
Grove asked, “How on earth does she come to be here?”
Eumenes said, “She rather made her own way. She was one of a pack that troubled the western rail links. This one followed the line all the way back to Babylon, and made a nuisance of herself in the farms outside the city. Kept trying to get to the city walls. Wouldn’t be driven off. In the end they netted her and brought her into the city as a curiosity for the court. We kept her in Bloom’s cage, but the creature went wild. She wanted to go somewhere, that was clear.”
“It was my idea,” Abdi said. “We leashed her, and allowed her to lead us where she would.”
“And she came here,” Bisesa said. “Drawn here just as I was. She seems peaceful enough here, as if she’s found what she wanted.”
Grove pondered. “I do remember how we once kept this man-ape and her mother in a tent we propped up under a floating Eye—do you remember, Bisesa? Rather disrespectful to the Eye, I thought. Perhaps this wretched creature formed some sort of bond with the Eyes then. But how the devil would she know there was an Eye here?”
“There’s a lot we don’t understand,” Bisesa said. “To put it mildly.”
Grove inspected Bisesa’s den with forced interest. “Well, you seem cheerful enough in here.”
“All mod cons,” she said, a term that baffled Grove. “I have my phone. It’s a shame Suit Five is out of power or that might have provided a bit more company too. And here’s my chemical toilet, scavenged from the Little Bird. Abdi keeps me fed and cleaned out. You’re my interface to the outside world, aren’t you, Abdi?”
“Yes,” Grove said, “but why are you here?”
Eumenes said gravely, “You should know that Alexander thinks she is trying to find a way to use the Eye for his benefit. If not for the fact that the King believes Bisesa is serving his purposes, she would not be here at all. You must remember that when you meet him, Captain.”
“Fair enough. But what’s the truth, Bisesa?”
“I want to go home,” she said simply. “Just as I did before. I want to get back to my daughter, and granddaughter. And this is the only possible way. With respect, there’s nothing on Mir that matters to me as much as that.”
Grove looked at this woman, this bereft mother, alone with all this strangeness. “I had a daughter, you know,” he said, and he was dismayed how gruff his voice was. “Back home. You know. She’d be about your age now, I should think. I do understand why you are here, Bisesa.”
She smiled, and embraced him again.
There was little more to be said.
“Well,” Grove said. “I will visit again. We will be here for several more days in Babylon, I should think. I feel I really ought to try to do something for this wretched fellow Bloom. We moderns must stick together, I suppose.”
“You’re a good man, Captain. But don’t put yourself in any danger.”
“I’m a wily old bird, don’t you worry…”
They left soon after that.
Grove looked back once at Bisesa. Alone save for the watchful man-ape, she was walking around the hovering sphere and pressed her bare hand against the Eye’s surface. The hand seemed to slide sideways, pushed by some unseen force. Grove was awed at her casual familiarity with this utterly monstrous, alien thing.
He turned away. He was glad he could hide the wetness of his foolish old eyes in the dark of the temple’s corridors.


 
60: HOUSE
March 30, 2072
Paula called, using the optic-fiber link. Since the secession of the sun, the big AIs at New Lowell had been refining their predictions of when the Rip would finally hit Mars.
“May 12,” Paula said. “Around fourteen hundred.”
Six weeks. “Well, now we know,” Myra said.
“I’m told that in the end they will get the prediction down to the attosecond.”
“That will be useful,” Yuri said dryly.
Paula said, “Also we’ve been running predictions of the state of your nuclear power plant. You’re aware you’re running out of fuel.”
“Of course,” Yuri said stiffly. “Resupply has been somewhat problematic.”
“We predict you’ll make it through to the Rip. Just. It might not be too comfortable in the last few days.”
“We can economize. There are only two of us here.”
“Okay. But there’s always room for you here at Lowell.”
Yuri glanced at Myra, who grinned back. She said, “And leave home? No. Thanks, Paula. Let’s finish it here.”
“I thought you’d say that. All right. If you change your mind the rovers are healthy enough to pick you up.”
“I know that, thanks,” Yuri said heavily. “Since one of them is ours.”
They talked of bits of business, and how they were all coping.
It was as if Mars’s last summer had been cut drastically short. The sun had vanished two months before what should have been midsummer, and the planet’s terminal winter had begun.
In a way it didn’t make much difference here at the pole, where it had been dark half the time anyhow. Myra’s main loss was the regular download from Earth of movies and news, and letters from home. She didn’t miss Earth itself as much as she missed the mail.
But if there was a winter routine to fall back on here at Wells, they weren’t so used to darkness down at Lowell, near the equator, and it was a shock when the air started snowing out there. They had none of the equipment they needed to survive. So Yuri and Myra had loaded up one of the pole station’s two specialized snowplow rovers with sublimation mats and other essentials. They left one rover at Lowell for the crew’s use there, and then drove the other rover all the way back to Wells. That journey, a quarter of the planet’s circumference each way through falling dry-ice snow, had been numbing, depressing, exhausting. Myra and Yuri hadn’t left the environs of the base since.
“We’ll speak again,” Paula said. “Take care.” Her image disappeared.
Myra looked at Yuri. “So that’s that.”
“Back to work,” he said.
“Coffee first?”
“Give me an hour, and we’ll break the back of some of the day’s chores.”
“Okay.”
The routine work had got a lot harder since the final evacuation. Without the scheduled resupply and replacement drops it wasn’t just the nuke that was failing but much of the other equipment as well. And now there were only two of them, in a base designed for ten, and Myra, though she was a quick learner, wasn’t experienced here.
However Myra had thrown herself into the work. This morning she tended clogging hydroponic beds, and cleaned out a gunged-up bioreactor, and tried to figure out why the water extraction system was failing almost daily. She also had work to do with the AI, managing the flood of science data that continued to pour in from the SEPs and tumbleweed balls and dust motes, even though the sensor systems were steadily falling silent through various defects, or were simply getting stuck in the thickening snow.
Mostly the AI was able to work independently, even setting its own science goals and devising programs to achieve them. But today was PPP day, planetary protection, when she had to make her regular formal check to ensure the environment was properly sampled in a band kilometers wide around the station, thus monitoring the slow seepage of their human presence into the skin of Mars. There was even a bit of paper she had to sign, for ultimate presentation to an agency on Earth. The paper was never going to get to Earth, of course, but she signed it anyway.
After an hour or so she had the AI hunt for Yuri. He was supposed to be out in the drill rig tent, mothballing equipment that had been shut down for the final time, thus fulfilling a promise he had made to Hanse Critchfield. In fact he was in Can Six, the EVA station.
She made some coffee, and carried it carefully through the locks to Six. She kept a lid on the cups; she still hadn’t quite got used to one-third-G coffee sloshes.
She found Yuri kneeling on the floor of Six. He had gotten hold of a Cockell pulk, a simple dragging sled; adapted for Martian conditions it was fitted with fold-down wheels for running over basalt-hard water ice. He was piling up this little vehicle with a collapsed tent, food packets, bits of gear that looked to have been scavenged from life support.
She handed him his coffee. “So what now?”
He sat back and sipped his drink. “I’ve got an unfulfilled ambition. I’ve got many, actually, but this one’s killing me.”
“Tell me.”
“An unsupported solo assault on the Martian north pole. I always planned to try it myself. I’d start at the edge of the permanent cap, see, just me and an EVA suit and a sled. And I’d walk, dragging the sled all the way to the pole. No drops, no pickup, nothing but me and the ice.”
“Is that even possible?”
“Oh, yes. It’s a thousand kilometers tops, depending on the route you take. The suit would slow me down—and no suit we’ve got is designed for that kind of endurance and mobility; I’d have to make some enhancements. But remember, with one-third G I can haul three times as much as I could in Antarctica, say four hundred kilograms. And in some ways Mars is an easier environment than the Earth’s poles. No blizzards, no white-outs.”
“You’d have to carry all your oxygen.”
“Maybe. Or I could use one of these.” He picked up some of his life-support gadgets, a small ice-collector box, an electrolysis kit for cracking water into oxygen and hydrogen. “It’s a trade-off, actually. The kits are lighter than oxygen bottles would be, but using them daily would slow me down. I know it’s a stunt, Myra. But it’s one hell of a stunt, isn’t it? And nobody’s tried it before. Who better but me?”
“You’ve got some mission designing to do, then.”
“Yes. I could figure it all out during the winter. Then when the summer comes, I could pick some period when Earth is above the horizon to try it. I could get the gear together and try it out on the ice around the base. The darkness wouldn’t make any difference to that.” He seemed pleased to have found this new project. But he looked up at her, uncertain. “Do you think I’m crazy?”
“No crazier than any of us. I mean, I don’t think I believe in May 12. Do you? None of us believes it’s ever going to happen, that death will come to us. If we did we couldn’t function, probably. It’s just a bit more definite for us on Mars, that’s all.”
“Yes. But—”
“Let’s not talk about it,” she said firmly. She knelt down with him on the cold floor. “Show me how you’re going to pack this stuff up. How would you eat? Unpack the tent twice a day?”
“No. I thought I’d unpack it in the evening, and eat overnight and in the morning. Then I could have some kind of hot drink through the suit nozzle during the day…”
Talking, speculating, fiddling with the bits of kit, they planned the expedition, while the frozen air of Mars gathered in snowdrifts around the stilts of the station modules.


 
61: GRASPER
It was Grasper who first noticed the change in the Eye.
She woke up slowly, as always clinging to her ragged dreams of trees. Suspended between animal and human, she had only a dim grasp of future and past. Her memory was like a gallery hung with vivid images—her mother’s face, the warmth of the nest where she had been born. And the cages. Many, many cages.
She yawned hugely, and stretched her long arms, and looked around. The tall woman who shared this cave still slept. There was light on her peaceful face.
Light?
Grasper looked up. The Eye was shining. It was like a miniature sun, caught in the stone chamber.
Grasper raised a hand toward the Eye. It gave off no heat, only light. She stood and gazed at the Eye, eyes wide, one arm raised.
Now there was something new again. The glow of the Eye was no longer uniform: a series of brighter horizontal bands straddled an underlying grayness, a pattern that might have reminded a human of lines of latitude on a globe of the Earth. These lines swept up past the Eye’s “equator,” dwindling until they vanished at the north pole. Meanwhile another set, vertical this time, began the same pattern of emergence, sweeping from a pole on one side of the equator, disappearing on the other side. Now a third set of lines, sweeping to poles set at right angles to the first two pairs, came shining into existence. The shifting, silent display of gray rectangles was entrancing, beautiful.
And then a fourth set of lines appeared—Grasper tried to follow where they went—but suddenly something inside her head hurt badly.
She cried out. She rubbed the heels of her palms into her watering eyes. She felt warmth along her inner thighs. She had urinated where she stood.
The sleeping woman stirred.


 
62: LITTLE RIP
May 12, 2072
They began the day wordlessly.
They followed the routine they had established in the months they had spent together. Even though, when Myra woke, there were only a few hours left before the Little Rip. She couldn’t think of anything else they should be doing.
Yuri had to begin the day, as he did every day now, by getting suited up for an ice collection expedition. The ISRU water extraction system had finally broken down. So Yuri had to go outside daily to a trench he was digging in the water ice, and with an improvised pickax he broke off slabs of the ice, to carry into the warmth of the house to melt. In fact it wasn’t so difficult; the heavily stratified ice was like a fine-grained sandstone, and it split easily. Once they got the ice inside the house they had to filter out the dust from the sludge that resulted on melting it.
When he was done with that, Yuri disappeared to do Hanse’s job, as he put it, tending to the power plant and the air system and the other mechanical support systems that kept them alive. He went off whistling, in fact. Yesterday he had got hold of some stuff he had been waiting for. An unpiloted rover had turned up, sent down by the crew of New Lowell; Paula and the crew there had been scavenging equipment from the radioactive ruin of Lowell itself. Yuri had been pleased with what he had found in this last delivery, and he had been looking forward to his work this morning.
He had sent the rover back the way it came, although the journey would take several days to complete, beyond the day of the Rip. Yuri seemed to have an instinct that their sentient machines needed to be kept occupied as much as their human masters, and Myra had no reason to argue with him.
Myra too went off to work. She had one job she had been saving up for today.
She scrambled into her EVA suit, as always fully respecting all planetary protection protocols, and went out to the little garden of outdoor plants that were weathering this new Martian winter. A regular task was to blow away the snow, the frozen air that congealed out every day. She used a hot-air blower like a fat hairdryer.
As she worked, Myra was aware of an Eye hovering over the garden. There were Eyes all over the place, even inside some of the base’s hab elements. As usual she deliberately ignored it.
She made an extra effort today. She left the equipment in as good a condition as she could manage. And she touched the sturdy leathery leaves of each of the plants, wishing she could feel them through her thick-gloved fingers.
On the last day Bella came back to the locus of Mars.
From space, from the flight deck of the Liberator, you could see that there was still something there. The thing that had replaced Mars was roughly spherical, and it glowed a dull, dim red, a dying ember. It returned no echoes, and attempts to land a probe on it had ended in the loss of the spacecraft, and if you studied it with a spectroscope you would see that that strange surface appeared to be receding, that its light was reduced to crimson weariness by redshift.
It was a knot of mass-energy orbiting where Mars should have been. It exerted a gravity field sufficient to tether a flock of watching spacecraft, and even to keep Mars’s small moons, Phobos and Deimos, circling in their ancient tracks. But it was not Mars.
Edna said, “It’s just the scar that was left when Mars was cut away.”
“And today that scar heals,” Bella said.
She watched softscreen displays that showed more ships arriving, more ghoulish spectators for this last act of the drama. She wondered what was happening on Mars itself—if Mars still existed in any meaningful sense at all.
Yuri and Myra were making lunch.
It would be dried eggs, reconstituted potatoes, and a little Martian greenery, rubbery but flavorsome. Yuri suggested wine, a Martian vintage from a domed vineyard at Lowell, once remarkably expensive. But it didn’t seem appropriate, and he left the bottle unopened. Anyhow it was poor wine, Myra had always thought, expensive or not.
They worked together on the lunch, setting the base’s table and preparing the food, without once getting in each other’s way. “We’re like an old married couple,” Yuri had said, more than once. So they were, Myra supposed, though they had their spats—and though there had never been any physical intimacy between them, nothing save hugs for comfort, and you had to expect that of the only two human beings at the pole of a world.
It hadn’t been a bad interval in her life, these last months. She had always been in somebody’s shadow, she thought: first her mother’s, then Eugene’s. She’d never had a chance to build a home of her own. She couldn’t say she had done that here on Mars. But this was where Yuri had put down his own roots, this was the world he’d built. And in these last months she’d been able to share his home with him. Sex or not, she’d had far worse relationships than with Yuri.
But she missed Charlie with an intensity she wouldn’t have believed possible. As Rip day approached, it was like a steel cable tearing at her belly, ever harder. She didn’t know if Charlie would know what had become of her mother. She didn’t even have any up-to-date images, still or animated, she could look at. She had done her best to put this aside, to keep it in a compartment in her mind. Yuri knew, of course.
She glanced at the clock. “It’s later than I thought. Only an hour left.”
“Then we’d better tuck in.”
They sat down.
Yuri said, “Hey, I had a good morning, by the way. The Lowell guys finally sent down those replacement filters I asked for. Now our air ought to stay sweet for another year. And I shut down the reactor. We’re running on cell power, but it will see us out. I wanted that old tub of uranium to be closed down in an orderly way. I was kind of rushing to get it all done, but I mothballed it well enough, I think.”
She could see that his work had pleased him, just as her own had pleased her.
“Oh, there was another package from Paula, in the rover yesterday. She said we should open it about now.” He fetched it from the heap of equipment he’d sorted to find his filters. It was a small plastic box that he put on the table.
He opened it up to reveal a padded interior, within which nestled a sphere, about the size of a tennis ball. A plastic bag of pills had been tucked into the box, under the ball. He put these out on the table.
Myra took the sphere. It was heavy, with a smooth black surface.
Yuri said, “I was expecting this. It’s coated with the stuff they make heatshield tiles out of. It can soak up a lot of heat.”
“So it will survive the planet breaking up?”
“That’s the idea.”
“I don’t see what good that will do.”
“But you understand how the Q-expansion works,” Yuri said, speaking around a mouthful of egg. “The Rip works down the scales, larger structures breaking up first. The planet will go first, then the human body. This little gadget ought to survive the end of the planet, even if it’s cast adrift in space, and it should last a bit longer than a suited human, say. Surrounded by debris, I suppose. Rocks popping into dust, at smaller and smaller scales.”
“Are there instruments inside?”
“Yes. It should keep working, taking data until the expansion gets down to the centimeter scale, and the Rip cracks the sphere open. Even then there’s a plan. The sphere will release a cloud of even finer sensor units, motes we call them. It’s nanotechnology, Myra, machines the size of molecules. They will keep gathering data until the expansion reaches molecular scales. There’s nothing they could come up with beyond that. Paula says the design goal is to make it through to the last microsecond. You could gather another thirty minutes of data that way.”
“Then it’s worth doing.”
“Oh, yes.”
Myra hefted the sphere. “What a wonderful little gadget. It’s a shame nobody will be able to use its data.”
“Well, you never know,” Yuri said.
She set the sphere on the table. “And these pills?”
He fingered the bag of pills dubiously. “Jenny at Lowell said she would prepare something like this.” Jenny Mortens was New Lowell’s doctor, the only one left on Mars. “You know what they are. It might be easier, this way, just to take them.”
“It would be a shame to come this far and then give up at the last minute. Don’t you think? And besides, I have my mother to think about.”
“Fair enough.” He grinned, and with a flip he lobbed the pill bag into a waste bin.
She looked at her watch. “I think we’d better get moving. There isn’t much time.”
“Right.” He stood, and stacked the dishes. “I think we can waste a little water and wash up.” He glanced back at her. “How are you feeling about using the suits?”
They both wanted to be outside the base in the final moments. But she had been unsure about wearing a suit. “I do think I’ll want a bit of human contact, Yuri.”
He smiled. “Quaintly put. Too late to be embarrassed now.”
“You know what I mean,” she said, a bit irritated to be teased about it.
“Of course I do. Look—I’ve fixed it. Come out with me into the suits and see what I’ve done. Trust me. I think you’ll like it. And there’ll always be time to come back inside if not.”
She nodded. “All right. Let’s get this place shipshape first.”
So they tidied up. After one last gulp of coffee—her last ever mouthful, she thought—Myra cleaned the dishes in a little of their precious hot water, and stacked them away. She went to the bathroom, washed her face and brushed her teeth, and used the lavatory. The suits had facilities, of course, but she’d rather not have to resort to that.
She was running down through a list of simple human actions for the last time, the very last. She would never sleep again, or eat, or drink coffee, or even use a bathroom. She had begun to think this way since waking this morning, despite her best efforts to maintain business as usual.
With Yuri, she walked around the station one last time. Yuri was carrying the black sensor globe from Lowell. They had already shut most of Wells down, but now they ordered the station AI to run the systems down to minimum, and to turn off the lights, so that as they walked they left gathering pools of darkness behind them. Everything was tidy, put away where it should be, cleaned up. Myra felt proud of how they had left things.
At last only one fluorescent tube was left burning, in the EVA dome, illuminating the small hatchways through which they had to climb to get into their suits. They pulled on their inner suits, and Yuri passed the sensor ball out through an equipment hatch.
“You go left, I go right,” he said. “If you need to scratch your nose, now’s the time.”
They paused. Then they hugged, and Myra drank in his scent.
They broke. “Lights,” Yuri called. The last tube died, leaving the station dark. “Goodbye, H.G.,” Yuri said softly to his base. Myra had never heard him use that name before.
Myra opened her hatch, and with a skill developed over her months on Mars she slid feet-first into her suit. When she wormed her right hand into its sleeve, she got a surprise. The glove she had been expecting wasn’t there. Instead her hand slid into a warm grasp.
She leaned forward. By her suit lights she saw that the glove of her suit had been cut away, and her right sleeve had been stitched to Yuri’s left.
Yuri was looking out of his helmet. “How do you like my needlework?”
“Good work, Yuri.”
“The suits don’t like it, of course. They both think they are breached. But the hell with them. The temporary seal hasn’t got to hold for long. Of course we’re going to have to do everything together, like Siamese twins. How’s your suit?”
She had already run it through its diagnostic check. She looked over Yuri’s chest display, to ensure he hadn’t missed anything, and he did the same for her. “All fine, apart from bleating about the gloves.”
“Very good,” he said. “So we stand. Three, two, one—”
Their hands locked together, they straightened up. Her exoskeletal multipliers whirred, and her suit came loose of the dome with a sucking sound.
Out of habit she turned, picked up a soft brush, and swept the dome seals clean of Mars dust. Yuri did the same. It was a bit awkward with their hands locked together.
Then Yuri bent to pick up the sensor ball in his right hand, and they walked forward.
It was pitch dark, and the snow fell steadily, shapeless flakes of frozen Martian air illuminated by their suit lights. But the ground was reasonably clear; they had got a path swept yesterday.
A little robot camera rolled after them, even now recording, recording. It got stuck in a snow bank. Myra kicked it clear and it rolled ahead, red lights glowing.
Yuri stopped, and put the sensor sphere down on the ground before them. “Here, do you think?”
“I guess so. I don’t imagine it matters much.”
He straightened up. The snow continued to fall. Yuri held out a hand and caught flakes. They looked like fat moths settling on his gloves, before they sublimated away. “Ah, God,” he said, “there’s so much wonder here. You know, these flakes have structure. Each snowflake nucleates around first a grain of dust, then water ice, and only then an outer shell of dry ice. It is like an onion. And it all falls here, every winter. Thus three global cycles, of dust, water and carbon dioxide, intersect in every snowflake. We barely began to understand Mars.” His voice had an edge of bitterness she hadn’t heard in him in months. “To some this would be hell,” he said. “The cold, the darkness. Not to me.”
“Nor me,” she whispered, squeezing his hand inside their stitched-together sleeves. “Yuri.”
“Yes?”
“Thank you. These last few months, for me—”
“Better not to say it.”
There was a sound like a door slamming, transmitted to them through their suits. An alarm chimed in Myra’s ears, and lights lit up on her chin display.
The ground shuddered.
“Right on cue,” Yuri said.
They looked at each other. It was the first real sign since the disappearance of the sun that something remarkable was happening.
Fear fluttered in her throat. Suddenly she wished this were not happening, that they could go back into the station and carry on with their day. She clung to Yuri’s hand, and they bumped against each other in the bulky suits, like two green sumo wrestlers. Yuri twisted, trying to see the watch strapped to his arm outside his suit.
The ground shook more violently. And then ice spurted around them, fine splinters of it. They turned to see, hands still clasped. A hab can had ruptured, and its air and water were escaping, instantly freezing in a shower that drifted down around the can’s stilts.
“We’d better get a bit further away,” Myra said.
“All right.” They walked forward, unsteady as the ground shuddered again. Yuri said, “It’s going to be a hell of a job to fix that rip.”
“So call Hanse back.”
“Bastard’s never there when you need him—ow.” He stumbled, pulling at her so that she staggered too.
“What is it?”
“I hit my head.” They turned. An Eye hovered before them, this one maybe a meter across, its lowest point just below head height. “Bastard.” Yuri swung a punch at it with his free right hand. “Shit. Like hitting concrete.”
“Ignore it,” said Myra.
Just for a moment, the shuddering stopped. They stood together, near the Eye, breathing hard.
“You were right to have us come outside,” Myra said.
“And you were right to ask for a bit of ‘human contact.’ I think we got most things right these last few months, Ms. Dutt.”
“I think I’d agree, Mr. O’Rourke.” She breathed deep, and squeezed his hand. “You know, Yuri—”
The ground burst open.
In the temple chamber, the tall woman woke. Slowly at first.
And then with a start as she saw the Eye.
“Shit, shit. It would have to be now, when I need a pee. Come on, Suit Five, you’re as dead as a dodo but you’re the best protection I’ve got…” As Grasper watched, she began to pull herself into her green carcass thing, and she placed a glowing pebble on the floor.
“You’re leaving me again, Bisesa?”
“Look, phone, don’t guilt-trip me now. We worked this out. You’re the only link back to Earth. And if Abdi succeeds in his program of power-cell manufacture you’ll be powered up indefinitely.”
“Cold comfort.”
“I won’t forget you.”
“Good-bye, Bisesa. Good-bye…”
“Shit. The Eye. What’s it doing?”
Grasper was still standing, trembling but upright, gazing up at the washing lights, which cast complex patterns of shadows around the chamber. A fifth set of lines—a sixth set, disappearing in impossible directions—
The tall woman screamed.
Myra was lying face-down on a scrap of rock-hard water ice, her faceplate pressed against the surface. Yuri had fallen awkwardly somewhere behind her, and her right arm was wrenched back. She felt a pressure in her belly, as if she was being lifted up by an elevator.
She struggled to raise her head. The suit’s multipliers whined as they strained to help her.
She looked down, into Mars.
She saw ice chunks and rocks and even sprays of magma, all illuminated by a deeper red glow from within. All this filled her view, as far as she could see, to left and right. It was like looking down into a deep chasm.
And when she looked up a little further, she saw the Eye, maybe the same one, rising up before her, tracking her.
The fear was gone. Clinging to the bit of ice, still squeezing Yuri’s hand, she felt almost exhilarated. Maybe they could live through this, just a little longer.
But then a gout of molten rock like an immense fist came barrelling up, out of the heart of disintegrating Mars, straight at her.
The scar in space became transparent, so Bella could see the stars shining through it, their light curdled and faded.
Then it cleared altogether, as if evaporating.
She hugged her daughter.
“So that’s that,” Edna said.
“Yes. Take me home, love.”
The Liberator’s blunt nose turned away, toward Earth.
Released from their parent’s gravity field, Mars’s small moons drifted away from their paths. Now they would orbit the sun, becoming just two more unremarkable asteroids. The thin cloud of satellites humans had put in place around Mars began to disperse too. For a time gravitational waves crossed the system, and the sun’s remaining planets bobbed, leaves on a pond into which a pebble had been thrown. But the ripples soon subsided.
And Mars was gone.


 
63: A TIME ODYSSEY
A gate opened. A gate closed. In a moment of time too short to be measured, space opened and turned on itself.
It wasn’t like waking. It was a sudden emergence, a clash of cymbals. Her eyes gaped wide open, and were filled with dazzling light. She dragged deep breaths into her lungs, and gasped with the shock of selfhood.
She was on her back. There was something enormously bright above her—the sun, yes, the sun, she was outdoors.
She threw herself over onto her belly. Dazzled by the sun, she could barely see.
A plain. Red sand. Eroded hills in the distance. Even the sky looked red, though the sun was high.
This felt familiar.
And Myra was beside her. It was impossible, but it was so.
Bisesa hurriedly crawled through loose sand to get to her daughter. Like Bisesa, Myra was in a green Mars suit. She was lying on her back, an ungainly fish stranded on this strange beach.
Myra’s faceplate retracted, and she coughed in the sharp, dry air. She stared at her right hand. The suit’s glove was missing, the flesh of her hand pale.
“It’s me, darling.”
Myra looked at her, shocked. “Mum?”
They clung to each other.
It got darker. Bisesa peered up.
The sun’s disk was deformed. It looked like a leaf out of which a great bite had been taken. It began to feel colder, and Bisesa glimpsed bands of shadow rushing across the eroded ground.
Not again, she thought.
“Don’t be afraid.”
They both turned, rolling in the dirt.
A woman stood over them. She was quite hairless, her face smooth. She wore a flesh-colored coverall so sleek it was as if she was naked. She smiled at them. “We’ve been expecting you.”
Myra said, “My God. Charlie?”
Bisesa stared. “Who is ‘we’?”
“We call ourselves the Lastborn. We are at war. We are losing.” She held out her hands. “Please. Come with me now.”
Bisesa and Myra, still hugging each other, reached out their free hands. Their fingertips touched Charlie’s.
A clash of cymbals.


AFTERWORD
Recently the space elevator, as dramatized in Clarke’s The Fountains of Paradise (1979), has come closer to engineering feasibility. The details given here are based in part on a study funded by NASA’s Institute for Advanced Concepts program, and written up in The Space Elevator by Bradley C. Edwards and Eric A. Westling (Spaego, San Francisco, 2003). See also Leaving the Planet by Space Elevator by Dr. Edwards and Philip Ragan (lulu.com, Seattle, 2006), and papers by Giorcelli, Pullum, Swan, and Swan in the Journal of the British Interplanetary Society, September 2006. A recent study of the use of space elevators as energy-free “orbital siphons” is given by Colin McInnes and Chris Davis in the Journal of the British Interplanetary Society, vol. 59, pp. 368–74, 2006. We’re very grateful to Dr. Edwards for discussions on the relevant sections. His company “Black Line Ascension” may become a real world counterpart of our Skylift Consortium.
It is remarkable that cultures globally appear to share a “world tree” myth. Some of the more plausible explanations for this range from cloud formations to plasma phenomena (see for example www.maverickscience.com/ladder_aeon.pdf).
The “Cyclops” Fresnel-lens telescope is based on a study by James T. Early (“Twenty-meter space telescope based on diffractive Fresnel lens” by Dr. Early et al., in Proceedings of SPIE Vol. 5166, “UV/Optical/IR Space Telescopes: Innovative Technologies and Concepts,” ed. Howard A. MacEwen, January 2004). Our depiction of the Fresnel shield of Sunstorm also drew on Dr. Early’s studies. We’re very grateful to Dr. Early for discussions on these concepts.
Our depiction of Martian exploration draws partly on a conceptual design study, to which Baxter contributed, of a base at the Martian north pole: see Project Boreas: A Station for the Martian Geographic North Pole, ed. Charles S. Cockell (British Interplanetary Society, 2006). The idea that relic space probes could be used to provide human-interest targets for future Mars expeditions was suggested by Baxter (see “Trophy Fishing: Early Expeditions to Spacecraft Relics on Mars,” Journal of the British Interplanetary Society, vol. 57 pp. 99–102, 2004), and the history of humanity’s interaction with Mars is sketched by Baxter in “Martian Chronicles: Narratives of Mars in Science and SF” (Foundation no. 68, 1996, and in The Hunters of Pangaea, NESFA Press, Feb 2004). Our depiction of a lunar South pole base in Sunstorm foresaw the plans for the colonization of the Moon announced by NASA in December 2006. Our sketch of Titan is based on results returned by the spectacular Huygens Lander in January 2005.
Recent studies confirm that the surface of Mars’s northern hemisphere is very ancient (Watters et al., Nature, vol. 444, pp. 905–8, December 2006) and appears to be a single vast crater created by an immense impact (New Scientist, 24 March 2007). The impact was natural. Probably.
Solar sailing is another long-trailed technology whose time may be coming at last. Physicists and science fiction writers Gregory and James Benford were involved in Cosmos 1, an experimental solar-sail spacecraft that, scheduled for launch in June 2005, would have used light pressure to adjust its orbit. The craft carried a CD containing Clarke’s 1964 story “The Wind from the Sun.” Sadly the launch vehicle failed.
Human suspended animation may also be coming closer to fruition; see for example the article by Mark Roth and Todd Nystul in Scientific American, June 2005. And scientists led by Imperial College, London, are edging toward a “metamaterial” invisibility technology of the type sketched here (see http://tinyurl.com/zp6jh). A study of the use of “gravitational tractors” to divert asteroids is given by E. T. Lu et al. in Nature, vol. 438, pp. 177–8, November 2005.
The effects of the “cosmological bomb” featured in this novel are based on predictions made in 2003 of the ultimate fate of a universe permeated by dark energy, given by Robert Caldwell of Dartmouth College and others (see Physical Review, www.arxiv.org/abs/ astro-ph/0302506). The variability of Procyon is fictitious, but variable stars do sometimes cease to be fluctuate. It did happen to one of the most famous stars in the sky, the pole star Polaris, an anomaly as yet unexplained; see J. D. Fernie et al., Astrophysical Journal, vol. 416, pp. 820–4, 1993.
The science of “astrobiology,” the study of the possibility of life beyond the Earth, has been revolutionized in the last few years both by the discovery of new variants of life on Earth, by the revelation of possible habitats for life either now or in the past on worlds like Mars, Europa, and Titan, and by new models of “panspermia,” natural mechanisms by which living things could be transferred between the planets. A recent review is Life as We Do Not Know It by Peter Ward (Viking, 2005).
The energy-conservation strategy of the Firstborn, first sketched in Time’s Eye (2004) and Sunstorm (2005), is reflected in some academic thinking on the future of life in the universe. See for instance a paper by Michael Mautner ( Journal of the British Interplanetary Society, vol. 57, pp. 167–80, 2005) titled “Life in the Cosmological Future: Resources, Biomass and Populations.”
The idea that stretches of North America could be “re-wilded” with substitute communities of animals to replace the lost megafauna ecology of the past has been put forward by, among others, Paul S. Martin (Twilight of the Mammoths: Ice Age Extinctions and the Rewilding of North America, University of California Press, 2005). But others raise profound objections to the plan (see Rubenstein et al., Biological Conservation, vol. 132, p. 232, 2006). A study of the use of space-based resources in mitigating future disasters (not necessarily caused by malevolent extraterrestrials) is given as two papers by C. M. Hempsell in the Journal of the British Interplanetary Society, vol. 57, pp. 2–21, 2004.
Alexander the Great’s global conquest, sketched here, is based on plans he was actually drawing up before his death for an expansion of his empire from Gibraltar to the Black Sea; see for instance Conquest and Empire: The Reign of Alexander the Great by A. B. Bosworth (CUP 1988). An engaging portrait of Chicago at the time of the 1893 world’s fair is The Devil in the White City by Erik Larson (Random House, 2003). The portrayal of the Babylonian “Midden” is based on the archaeology of the Neolithic city known as Catalhoyuk; see www.catalhoyuk.org.
Chapter 25 is based on a heavily revised version of the story “A Signal from Earth” by Baxter, first published in Postscripts no. 5, Autumn 2005.
Any errors or misconceptions are of course the authors’ sole responsibility.
Sir Arthur C. Clarke
 Stephen Baxter
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