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PART 4
THE ROCK IN THE
DESERT
 
What nature doesn’t do to us, 
Is done by our fellow man.
‑Tom Lehrer
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SAUL
 
2092
 
The world came back slowly, and not too pleasantly. It tingled, deep down at the roots of his nerves, and then everything began to itch.
He could not scratch.
Later, as the tickling finally began to fade, there came his first real sensation of deep cold.
It was a fevery chill, this slow returning to awareness. Like a sickness—​a bad one in which the mind is disabled, scattered, and yet some core part of a man knows that it wants to think—to figure out what is wrong and how to fix it.
            It was also like a nightmare, with blurred images, fragments of voices murmuring and fading, beyond recall or meaning. Only he dreamer knew that this time there would be no quick, relieved awakening.
There was one way out of this dream—a long, slow ride to the end.
 
The first time Saul felt certain that he wasn’t imagining things came as a blank whiteness overhead slowly swam into focus. His eyelids fluttered with hesitant feedback—actually responding to his will.
Shut, he commanded. The light closed off to a muted, rosy hue.
Open! he ordered desperately, afraid the world had gone away again. But nerves flashed and muscles fired on cue. A torrent of light poured in again.
It’s cold. . . Cold as the High Priest’s heart.
And Saul remembered a dry, freezing morning in the Judean hills, the scent of century‑old cedars and the chill of a hope dying.
Flames licked the sky in the direction of Gan Illana. There was more burning on Mount Herzl. But in Jerusalem the Armies of The Lord advanced in song, led on one side by a swarm of golden crosses, on another by the Mahdi and all of the Salawite mullahs. And in the center, chanting Hebrew psalms and carrying the Rebuilt Ark, the Kahanim priests of the new Sanhedrin. The faithful surged around the ruins of smashed buses, chanting in joy and carrying bricks and mortar.
Unable to move anything but his eyelids, Saul seemed to see it all again, played out against the pale white ceiling. It was a memory of smoke, and the acrid odor of superstition.
U.N. “peacekeepers” stood watch as the Architects planted the flags of three faiths on the Temple Mount and proclaimed the land holy in three tongues. The hover tanks had not moved to stop the riots. The world press hardly covered the slaughter of those resisting the new theocracy.
To the world it was a great day. “Peace” had come at last to the broiling navel of the world. Billions looked on it as a miracle as representatives of three great religions joined together in a holy cause.
To build a Temple to the Ultimate.
To fulfill prophecy.
To erect a place to speak to God.
Even after the fires had dimmed, after the Levites, Salawites, and Tribulationists had sealed the land, smoke still rose up to Mount Zion where he had watched. The pungent, sweet smell of roasting, sacrificial lambs.
The scent of Leviticus climbed once more into Heaven, curling under the nostrils of the Lord.
Saul closed his eyes again, and slept.
 
When next he awoke there was motion. A figure moved into view. He blinked, trying to focus.
It was an older face. Sterner. But he recognized it.
Saul felt his lips being moistened. He worked his mouth and managed to whisper one syllable.
“C . . . Carl?”
The visage overhead nodded. “Yes, Saul. It’s me. How are you feeling?”
Saul lifted his eyebrows. The lazy man’s shrug conveyed more than words could at this point. Carl Osborn responded with a smile, not a particularly friendly smile, but ironic. “Good. Your unslotting is proceeding normally. You should be up and about soon.”
Soul’s voice felt dry. Dusty. “Is . . . is there peace now?”
Carl blinked, then shook his head. “Most wakers ask what date it is. Or, if they’ve already been out, they ask if we’ve beaten the gunk. But not you. Not Saul Lintz.”
There was no antagonism in the remark. Saul managed to answer Carl’s wry smile with one of his own. “Okay, then. What . . . . what’s the date?”
Carl nodded. “Eight years before the new century.”
So, Saul thought. Thirty years. That was a long nap.
“Aphelion . . .” he breathed.
“Not far from it,” Carl agreed. “We’re thirty a.u. out. You should see the sun. It’s not much brighter than the moon in a desert night.”
Where no person has gone before.
“The Nudge Launchers?” Saul asked. “Are they . . .”
Carl frowned. “We’ll get ‘em built.”
Saul read a lot in that expression. It answered his first question. No peace. But we’re still here, so it can’t be all bad.
His body felt as if it were made of lead, but he managed to turn his head. “So who’s is charge now? . . . Kuyamato? Trugdorff? . . .Johannson?”
            Carl shook his head. “They’re all dead, or dead-slotted.”
            “Then who?”
            Carl made a restless shrug. “I’m operations officer. If anyone’s in charge, I am.”
Saul settled back, slowly absorbing this.
He is older, harder. I wonder how many more years Carl has spent awake, while I slept.
“So do you need a doctor?” Frankly, he wouldn’t have expected to be revived, if it were up to Carl.
“Yeah, that’s right, Saul. We need a doctor. And Earth suggested it might be a good time to let you have another look at the diseases. Some seem to have mutated.”
Carl hovered over him for another moment. His lips pressed together. “I ought to be honest with you, Saul. The biggest reason I had you taken off ice was because we need Virginia.”
“Virginia,” Saul breathed. Remembering.
Carl nodded, his mouth tight. “Rest, Saul. You won’t be called on to do much. Not right away. I’ll check in on you later.”
Saul said nothing as the tall man slipped out of his peripheral vision. The years still had to be unsorted. Dreams that he had not quite experienced felt like water behind an overfilled dam. Faces riffled like shuffling cards.
Faces of women—Miriam, Virginia, Lani Nguyen. Faces of comrades​—Nicholas Malenkov, dying in his arms.
And the ghost of Simon Percell. Through the fibercloth walls, through the ice mountain that surrounded him, Saul felt he could almost hear a soft, ironic laughter. It stayed with him when he fell into a deep, natural sleep.
Twice more he stirred briefly. The first time when a tech he recognized from the crew of the Edmund—nowamiddle‑aged woman with a strange, greenish stain on one side of her face—greeted him mildly and offered him a drink. He had to ask her to speak slowly because she seemed to have picked up a queer accent.
An oddly handsome man without any hair at all was his caretaker the next time. A burn on one cheek seemed more like a brand than anything an accident might produce. Saul thought it wise to forbear comment.
Wait. Absorb. Learn.
The slot tenders were not as busy as they once had been. The pace was casual, but under it all, the tension was still there. In the hushed conversations he overheard, there were words, phrases, that he could not follow. He was allowed to sit up, the next time the watch shift changed, and he saw that there was some sort of ceremony as new slot tenders took charge
            No. There is no peace.
            He saw on the wallboard that two recuperation lights shone. One for him. One for Virginia. She had kept her promise, and followed him down the River of Time.
Clever girl, Saul thought. I knew you could do it.
I can’t wait to tell you how much I really love you . . . however old you are by now.
With that wry thought, Saul slept again, and knew that he would be stronger when next he awakened.
 
 
CARL
 
Kepler’s Laws seemed almost biological now. Carl stared at the orbital display and sighed. Following a long ellipse out from the sun’s sting felt a lot like aging.
You start with a hot, fevered time when movement is rapid, life burgeons. Spring, a swelling heat, and ripe, quick summer. It passes. Things calm, raw reality seeps in, you slow and cool and come to terms with the fundamental hostility of the universe. Like growing old.
Simple Newtonian dynamics explained it all. The eccentric, moody Kepler had deduced the basic laws governing elliptical motion in a classic, brute‑force manner: staring at the data until order seemed to ooze out, the eye bringing forth structure where another’s would see only a hash of numbers. Carl respected that ability far more now, after years of dealing with mountains of data, faithfully delivered by the interlocking systems of Halley Core.
He stepped Halley’s orbit forward on the big screen, watching the long ellipse advance, the scale swelling as the warm realm of the inner planets dwindled, circles sucked into the vortex of the sun. They were far past Saturn now, turning with an aching lethargy toward aphelion, beyond Neptune. Gravity’s weakening tug nudged the ice mountain feebly, the sun’s gossamer apronstrings.
He still came to Central every few days to check, to touch the consoles and renew his faith that this long night must have an end.
Like growing old.
How old am I, anyway? Two years serving under Ould‑Harrad, after Saul and Virginia went into the slots. I was damned glad to slide into that chilly sleep myself. Worn out and depressed.
Then another shift under Lieutenant Morgan a decade later. Less harrowing, sure, but boring. I got heavily into the sense-stim, just to blot out the monotony of ice and dark. Must’ve run through every tape in the library a dozen times. JonVon was a help, rearranging and blending sensations and dramas. Some odd, delightful effects there . . . Still, much more than two years and I would’ve been ready for the rubber room.
Now it’s been—what? four more years? seems longer! —since Calciano woke me to take his place. The guy was pretty damned near gone, too.
He examined his reflection in a nearby blank screen, the gray flecks at the temples. Well, Virginia liked ‘em older . . . . Maybe now I can compete. I was a little hard to take, I guess. Brash and idealistic and pretty abrasive, I’m sure. Now, though . . .
He shook his head. Whatever he was becoming as a man . . . well, it was secondary. His main focus was on being a commander, or what passed for one these days. Plugging away, keeping the factions working together with minimal friction. He’d love to slip back into that dreamy cold sleep, let go, ride home free . . . .
But there was no one left in the slots he would trust with the important aphelion maneuvers ahead. On the display they were a mere finger’s width from the turnaround, a lonely blue pinprick.
He’d had the time to bone up on Halley’s Comet, something he had skipped when applying for this mission. It had seemed irrelevant: Halley was another iceball, bound for the outer system and zones of space nobody had ever seen. That was enough for an ambitious youngster of twenty‑five.
He had been chagrined to find he was even pronouncing the name wrong. Astronomers and space workers called it Halley with a short a; ground‑huggers of his native North America used a long a, as if it were “Hailey.” But the discoverer had pronounced it with a w in the middle, so it should sound like “Hawley.” Carl imagined a haughty Englishman enunciating the name with one eyebrow arched, his lips turned into an amused, condescending smile.
They were riding the comet on its thirty‑first passage since an ancient Chinese first recorded seeing the splash of shimmering light in the sky​—a span that dwarfed the long years Carl had spent, and humbled the empires of Man. The fourth recorded apparition, in 11 B.C., came close to the birthdate of Jesus of Nazareth, and some said it must have been the Star of Bethlehem.
We could use some salvation now, Carl thought, and thumbed off the display. And where’s that goddamn Jeffers?
As if called, the hatch creaked and Jeffers appeared, his long rusty beard flowing over his skinsuit neck yoke like a lurid moss. The man had argued that letting body hair grow was only sensible, providing much-needed natural insulation. Carl had countered that it got in the way of suit fixtures and fouled the helmet placements, but he knew why Jeffers liked it: the image of Methuselah, of wisdom, of the old hermit in the woods.
“How’d it go?” Jeffers asked. If anything, his southern drawl had thickened with the years. They were all trying to keep alive whatever links they had to distant, vibrant Earth.
Carl shrugged. “I sent the weekly transmission yesterday. Got the usual short response today, thirteen hours twelve minutes later.”
“Any shows?”
“Here.” Carl hit a key and an index scrolled forward. He stopped at a NEWS entry and shifted to realtime. “Feast your eyes.”
A woman announcer grinned at them, her torso paint aswirl with technicolor curves. Her nipple ornaments glittered as she took a deep breath and said enthusiastically. “Arrested on two counts of public foreplay today were Starlet Angela Xeno and Compassatino Rilke, line player for the Visigoths.” A 3D picture of a smiling couple, half‑nude. “Insiders say the incident was publicity for the Visigoths’ upcoming tube match against the Wasters. Tuning to— “
Carl snapped it off. “There’re three new porno sestinas, too, if you want them.”
Jeffers made a face. “Naw, gettin’ so I can’t take that stuff anymore.”
“Me neither.” He never had, but it was a good idea not to disparage the tastes of people you had to work with; another small fact he had learned.
“When’s Malcolm comin’?”
“Any minute now.”
Central was one of two common meeting grounds between the factions. They all had to run into each other in the harvesting bins of Hydroponics, but Central was the obvious spot for real negotiations.
Jeffers slid into a webbing, stretching. “Just got back from the surface. A man can hardly move anything out there. Lotsa mechs are down for repairs and the rest drag around like they’s drugged.”
Carl nodded. Every month it got slightly worse. The persistent cold, the malfs, the difficulty of making new parts or repairs… “I wonder if there’ll be some of those titanium-cylinder manifolds in the Care Package.”
            “Hope so.” Jeffers frowned. “I still wonder how they got all those parts and supplies into such a small package.”
“They’ve gotten better at high‑boost, I suppose. It’s been over Thirty years, after all.”
Earth had undoubtedly made great progress in propulsion of high​-quality loads for the Mars and asteroid bases. Still, it had been a surprise to be told, three years ago, that Control was sending a cargo of much‑needed parts and supplies, boosting them out under enormous acceleration. They would arrive before aphelion, and could help crucially in the Nudge. Even with three decades of Earthside’s improvements, a package like that was expensive—but nothing, of course, compared with the investment already sunk into the Halley Mission.
“I ran that optical sighting through JonVon, got a measurement,” Jeffers said. “The Care Package is riding a fusion torch. Big orange plume behind it.”
“Already decelerating?”
“Yeah, but not much. Guess they’re going to slam on the brakes right at the end.”
With rendezvous two years away, the Care Package still had to shed four kilometers per second to come alongside Halley. News of it had been a real morale boost. Carl hoped its arrival would lift them all, bring back some of the spirit the mission had enjoyed in its first days.
“Major Clay—our new contact guy—said he had included a bottle of 1986 Malescot St. Exupery Margaux.”
“Hot damn! I can’t pronounce it, but I’ll sure as hell help drink it.”
“A bottle of the best from Halley’s twen‑cen apparition, he
“Great. Just fine.”
Jeffers was plainly pleased at this fragment of news. Carl had saved details of the Care Package, dealt them out one at a time to keep enthusiasm up. An extravagant gesture, shipping old grape juice across the solar system—but Earth, despite its madnesses, did understand something of the psychology out here. It was a masterful touch.
One hell of an improvement over the hysteria under Ould‑Harrad—one month I’m a hero, the next I’m a Percell freak. And under Criswell they didn’t answer at all. If it weren’t for Phobos Base relaying newslink on the sly, we couldn’t have proved Earth was even inhabited Sounds like things are settling down now though.
He rubbed his face, massaging some of the ache away. He tapped in instructions and the walls lit. Best to put on something pretty, calm, warm. Ah, here.  Sunny day breaking over Hong Kong Free State.
The swarming masses of junks and flyers always pleased him. A baking sun had just lifted free of green, artificial hills to the east. A rainbow grinned, upside down beneath the vapor fall of a floating luxury home. Heat shimmer made the distant alabaster spires dance.
The hatch clanked again and Malcolm appeared. He was lean, and his face was set in a perpetual dark glower, black eyes peering out distrustfully. Without a word Malcolm settled into a webbing and nodded. “We want more from Hydro.”
Carl sighed. “You know the terms.”
“It’s not enough. We’re all losing body weight.”
For a nasty instant Carl was tempted to say, Try eating some of your kids. The ones you insisted you had a “right” to have. But he kept his face impassive and said, “We’re getting as much out of Hydro as we can, you know that. Look over the numbers.”
“But we’re growing, and the agreement doesn’t allow for that.”
“Those kids were your choice.”
“Look, we been over this,” Malcolm said evenly. “Normal people get sick easier. We got to keep a larger population in case there’s another plague.”
Jeffers, who had been chewing his lip all this time, burst out, “You just want to take over, is all. Couple decades, you’ll outnumber us Percells.”
Malcolm said stiffly, “The normal people will keep to our own zone.”
“We see you guys around in Three C—you movin’ m there? Jeffers asked.
“No.” Malcolm sniffed derisively. “We can’t stand the smell.”
“Delicate li’1 bastards, aren’t you?”
Carl said mildly, “Stop trading insults. We’ve got things to negotiate.”
“Those kids are bastards, y’know—you’ve got some kinda mass breeding program going, don’t you?” Jeffers asked sharply.
Malcolm reddened. “That’s no business of you Percells.”
“You treat women like breeding stock— “
            “Cut it,” Carl said firmly. Malcolm was sensitive about the fact that their children were stunted, victims of Halleyform intrusions into the womb and development problems in low-G. They seldom lived long. Reproducing in such a hostile biological environment was simply a bad gamble, and the Orthos had lost.
He let the men stare sourly at each other for a moment and then went on, “We’ve got to do something about the slot problem. The medical inventory is even worse than I’d thought. There aren’t enough fresh crew left. Nowhere near enough to do the remaining work of setting up the Nudge.”
Jeffers asked, “How’s that possible? There’re hundreds— “
“Were hundreds.” In the first ten years they had cycled most of the mission crew through, before they got the green gunk and viroids really under control. If the thawed‑out ones got sick—and a lot did—they were popped back into the slots. For replacements they pulled fresh sleepers.
“Killing off normal people, that’s what you were doing,” Malcolm said.
Carl sighed. “Forget that crap. We did what we had to. Orthos got sick fast, that’s all.”
“Not the way I heard it. We— “
Jeffers spat out, “You unfroze twenty years after rendezvous! You know nothin’ about the hard time.”
“I can read records! And the oldsters tell us. I know you unfroze normal people more often than you had to.”
“Because the Ortho faction wanted to keep their numbers up. It was their idea,” Carl explained. “Look, I was there, you weren’t. Until Calciano handed things over to me, every commander was an Ortho. I’m not going to try to crack through that bonehead bias of yours anymore. Just listen, okay?”
Malcolm nodded reluctantly. The man kept a certain tattered dignity about him, despite his grimy uniform and matted hair. Usually he made some show of being clean and neat. The Orthos must be having a hard time of it lately.
There were internal disputes, too. The Ortho‑run tunnels had as wide a range of fanatics as the Percell zones, maybe more. Malcolm was hard to take sometimes, but he was the only one all Orthos trusted to speak for them—much the same position Jeffers served among Percells.
Carl could respect Malcolm’s position, but could only pity the stupidity of the people he had to represent. Many Orthos would never compromise with Percells now, after all that had happened, the wasted blood and bile. Very well—but cooperation on some tasks was essential.
We need more help to Hydro, Carl said. “Equipment keeps breaking down and the only way to make up is with labor.”
“You want more work from us?” Malcolm said resentfully.
“Right. But it can’t eat into the Nudge program.”
“Impossible. We’re stretched too far as it is.”
“Orbits wait for nobody,” Jeffers said. “We got to have the launchers ready by aphelion or else there’ll none of us see Earth again.”
Carl nodded. “And I doubt we could survive an extra ten years.”
Malcolm’s lean mouth set in a determined line. “I get it. You want to unslot a bunch of our people, then work them to death.”
“That’s not it at all.” Carl had anticipated this reaction, but not so soon. He’s edgy, suspicious. I don’t envy him, having to deal with Quiverian and Ould‑Harrad and the Arcists. Of course, Jeffers  doesn’t have it easy either, coping with Sergeov and the radical Percells.
Carl said calmly, “I think we’ll get by if you simply stop trying to produce children. That will free more women to work full time.
“Uh‑uh. We got a right to reproduce.”
Carl thought bitterly, Now you understand how we felt about the EarthBirth Laws. He put the thought aside—a dim dispute from another life—and leaned forward earnestly. “Look, think this through. We have— “
The hatch clanged. Carl looked up in surprise to see Saul Lintz gingerly making his way into the center of the console banks. “Saul, this is a parley. You’re not invited. And frankly, I think you’re too weak to— “
“Nonsense. I heard where you were and decided to come have a look. You’re the, ah, Ortho leader?” Saul peered at Malcolm as if trying to place him from the past.
As the two made introductions, Carl thought. Could he use Saul to persuade Malcolm? Saul’s prestige in suppressing the Black Year plagues carried weight. How much did Lintz know of what had happened? He would have to step carefully here.
“Oh, I understand the problems,” Saul said to Malcolm. “I tapped into the running inventory, projections, the maintenance programs. What I want to know,” he said carefully, looking at Jeffers and Carl, “is why the Nudge Launchers have been reprogrammed.”
Damn. “It’s preliminary, since only a few of the launchers have been built yet. We’ve sharpened our analysis— “
“No, that’s not it. They’re set to bring us nowhere close to Earth, after the Jupiter slingshot.” Saul looked at Carl steadily.
“Look, I was going to sit down and go over this with you in detail as soon as you— “ Carl sighed. “Okay. Here, I’ll play the squirt from Earth, same as we got it years ago. You might as well have the full story.”
It wasn’t hard to find. He had replayed it incessantly, and so had many of the Orthos, he imagined.
The main screen glowed, fluttered. NEWS.
A burly announcer looked mirthful, shrugged comically, and said, “Remember that trag ex‑ed on Halley’s Comet? How they went balloka and started checking out from the bugs they found? Well, here’s how they looked when Orbital got ‘em in sights again.”
A dry chuckle. The screen showed a silvery profile swimming in blackness—the Edmund.
“Some of the nonbuggy ones jumped into their mother ship and flew home. Only nobody’s nonbuggy out there now, so Fed said—you know what Fed said, right?”
The leering, wide‑eyed face of the announcer swelled, smiled broadly with impossibly white teeth, then dwindled as down‑tonal sound effects rose and—the screen flared with brilliant blue light. 
“Scintillatin’ sendoff, yes! All gone‑free for you and me, to keep bugs out of the hurly‑clime. Went up clean, too, one big fuse— “
Carl snapped it off. “Welcome to the coming new century,” he said sardonically.
“Good . . . Lord . . .” Saul was dazed. His gray pallor slowly reddened and he blinked rapidly. “They . . . they weren’t going to take any chances.”
Malcolm said bitingly, “Why should they? Even if Earth quarantined the Edmund, how could they be sure?”
Jeffers said levelly, “You sound like you’re agreein’ with what they did.”
“I can understand it.” Malcolm eyed Jeffers with open dislike.
“Only good thing,” Jeffers said cuttingly, “is that Linbarger and those Ortho assholes all bought it.”
Saul gritted his teeth, as if swimming up from some personal memory that had overwhelmed him. Carl suspected which one: the old Zionist associations were broad enough to be triggered by anything like this.
“I expected some strong measures…but to…”
Carl said flatly, “You wanted to know—okay, there it is. We can’t go back to Earth. Ever. They’ll never believe we’re not disease carriers, and they’ll be damned right, too.”
Saul’s eyes seemed to swell in his papery, pale face, sensing possibilities. “Then . . . where can we . . .”
“That’s what we have to decide. We’re aiming for a close pass of Jupiter on the inbound, and we can slingshot ourselves just about anywhere from there.”
Saul said distantly, “I see.”
 
Carl watched Saul carefully during the rest of the meeting. The man listened mutely, lost in his own dark introspections.
Malcolm was balky, reluctant. He gave ground grudgingly, agreeing to a slight increase in the labor hours in Hydroponics, swearing he could give no more without consulting all the Ortho factions. Jeffers made similarly hedged promises on behalf of the Percell groups.
Carl himself spoke for the ex‑spacers—mostly Plateau Three types—and the Hawaiians. What would I do without those diehard idealists? he thought, watching the give and take of the meeting. There aren’t nearly enough of them . . . .
He moved into the verbal crossfire, working them around to a livable compromise. He used hard‑won skills to cajole Malcolm into doing what it seemed to him anyone rational would immediately agree to—but by now he was used to it, resigned to the obdurate mulishness of the human species.
And this was only a minor sticking point. Eventually they’d have to get Quiverian and Sergeov to sit down, too, representing the extremes. And all this bickering over mere Hydro, too the deeper issues of finishing the Nudge Flingers would be far worse. It resembled the never‑ending news from the Middle East. Even with Saul’s lost Israel broken into squabbling theocracies, the region was still rife with more microscopic factions, unending rivalry, bitterness, stupidity. Nobody could see beyond their noses. No, Halley was all too representative of humanity.
After the meeting he sat and watched the sun set in vivid ruby splashes over Hong Kong. He wondered idly if the place existed anymore; there had been reports of a small nuke war somewhere near there, twenty years ago. He would have to check sometime. Or maybe he didn’t really wish to know. The city simmering in its rosy sunset looked better if you thought it could still he there.
            At last he roused himself and went down to sleep slot 1. The thawing was proceeding normally; he had kept track by remote throughout the day. Suited and encased, he came into the foggy kingdom of eternal chill. He did not rush into the prep room, though. The team was not quite through yet . . . .
Carl stopped. at Lani Nguyen’s slot. Frost filmed it and he checked the fluid lines automatically. He had come here often to stare into that blissful, milky, floating refuge—and to envy them all. He peered through the slowly churning fluids at the watery form inside. Did he see a face gazing out?
I miss you, Lani. I was a young idiot when I knew you. Not that an older idiot would do any better. That night after Cruz died . . . We know how it should have worked out, don’t we? He smiled wanly. You should sleep safely to the end. But we’ll need you soon, too. And pray that unslotting doesn’t give those plagues lying dormant in you the crucial edge they need . . .
He could contain his impatience no longer. He went into the prep room and stood aside as the technicians finished their hours of careful labor. His eyes followed every feeder line, each stimulating circuit, all the myriad details that spelled the difference.
She’s still as wonderful. Just looking at her makes my heart feel as though a hand is squeezing it.
He stood aside as they unwrapped the nutrient gauze from Virginia’s almond skin.
That luscious color belongs on beaches, not in ice.
He had waited so long for this .... And had thought a thousand times of violating his pledge, of reviving Virginia without Saul. What could they do about it except complain? He had even come down here once, at the nub end of a lonely, half‑drunken evening .... Invaded the realm of frost and started the warmup, let it run on for two hours before finally facing the fact that he couldn’t do it. Not merely because she would be enraged, would surely see through his invented explanations . . . but because he knew he could not live with having done it.
But now all that was past. The long years dropped away, done.
He stepped forward to see her again.
 
 
VIRGINIA
 
Long ago, Virginia had wondered what it would be like if she ever really succeeded…if ever she fooled them all, and actually made a machine that could think.
 How would awareness seem to the new entity? Would it appear suddenly, as great Athena was supposed to have come into her wisdom, springing self‑aware from the brow of Zeus?
Would it be like a child growing up? A long, slow, tedious/thrilling process of rote and extrapolation? Of trial and error and skinned knees?
Or would it happen as humanity had done it—evolving by quirk and happenstance from the feral reflexes of microbes, all the way up to the hubris to challenge gods?
Most often of all, she had imagined that it would be like this. A slow gathering of scattered threads. A learning anew of what was already known.
An awakening.
All the blurry images came together into a single shape that swam in front of her eyes—a complete mystery. A blob.
Then, with no transition at all, she knew it as a face . . . one that ought to be familiar.
“Carl?” she tried to ask. But her facial muscles would only twitch a little, a promise of returning volition, but not much more.
The figure overhead blurred, unfocused, and finally went away. Virginia slept. And for the first time in a long while, she dreamed.
 
The white walls were sharp and clear when next she opened her eyes.
Recuperation room, she thought. I wonder how long it’s been.
There was a rustling tap tap tap of a databoard nearby. Virginia laboriously turned her head, and saw a man in a faded, threadbare hospital gown perched crosslegged on a webbing, looking intently into a portable display and rubbing his chin slowly with one hand. His eyelids were slot‑blue and he looked so thin.
“Saul,” she whispered.
He looked up quickly. In a single motion he put aside the databoard and was by her side, bringing a squeeze bottle to her lips.
She sipped until he drew it away. Then she worked her mouth. “H . . . h‑how. . . ?”
“How long?” Saul took her hand. “About thirty years. We’re getting near aphelion. Carl told me you left little watchdog programs throughout the data systems that kept popping up, promising bloody hell if you were awakened before me.”
            Virginia smiled weakly. “I told you…I’d…m-manage it.”
He laughed. “And I’m so very proud of you.’
The richness of his voice made her blink. Saul was still only partially recovered from his own slotting, and yet something else was different about him.
Her preslotting memories were coming back clearly. There was a little more gray at Saul’s temples, maybe, and yet could it be an illusion that he actually looked younger than before?
Oh, I must be a mess, she thought. I had better do some hard eating to put some meat back on, after three decades.
But if slotting drops years off you, I must learn to conquer my fear of it!
“How am . . . I . . . doing?”
“A doctor’s joy.” He grinned. “A marvelous piece of womanly engineering. Recovering nicely, and soon to be put to work, by orders of his Grand Poobah‑dom, Commander Osborn.”
Virginia shook her head.
“C‑commander. . . ?”
Saul nodded. “Lieutenant Commander, actually. Commission from Earth. They had to. Only two officers left alive, and they hardly count. Ensign Calciano’s in the slots after a ten‑year shift in which he seems to have become convinced he was the Flying Dutchman. Ould‑Harrad’s resigned his commission and gone off to join the Revisionist​-Arcists over in Gehenna . . . .”
At Virginia’s puzzled expression, Saul squeezed her hand.
“It’s a different world, Virginia. So much has changed. Back on Earth, things have gone from very bad to better to incomprehensible. And out here they’re . . . well . . .” He shrugged. “Outs here they’re just plain weird.”
“But Carl... ?” She started to rise, but he pushed her gently back against the pillow. Even Halley gravity was a weight for her.
“Enough talk. Now you rest. Later I’ll explain what I’ve been able to discover. We’ll try to figure out a place for ourselves in this strange new world.”
Virginia let herself relax.
We . . . she thought, liking the way the word sounded in his voice. Yes, we will.
She was starting to drift off when she felt Saul gently pull his hand away. Virginia looked up and saw that he was fumbling with a handkerchief and staring into space with a screwed up, half-orgasmic squint. It ended deep inside the square of cloth in a muffled sneeze.
“Oh, darling,” she sighed. “Out of the slots only a few days, and already you have a cold!”
He looked at her sheepishly, then he smiled.
“So nu? What else is new?”
 
 
SAUL
 
Everybody seemed to be dying.
In fact, the more Saul learned about this aging colony, the more it seemed a mystery to him that anyone was left alive at all.
Oh people had adapted, found ways to cope. Human beings were good at that. Since thirty years ago, when Akio Matsudo had finally given firm orders and seen Saul strapped into his slot, the tools he had left behind had been added to, improved.
But the modified cyanutes, the subtly tuned microwave scanners, all of their clever devices could only slow down the long erosion, the declining spiral. Halley‑Life, too, was adaptable, and much more at home here. It was a war of attrition that men could only lose.
I should have known that Akio would hardly take his own advice, Saul thought to the chilly domain of sleep slot 1. It had been a  mistake to come down here so soon after leaving Recuperation Hall, to look in on old friends. A rude shock to have it brought home so clearly that three decades had passed.
Until now his last memory of the Japanese physician had been of glossy black hair framing smiling almond eyes under wire-rimmed glasses. But that image—as fresh as last week—was jarringly crushed down here among the chilled caskets. One was labeled with Akio Matsudo’s name. The figure behind the frosted glass was almost unrecognizable.
A thin fringe of gray wisps rimmed a pate turned speckled with age spots and scarred from bouts with skin infections. Those once​plump cheeks were now the hollowed inheritance of a man grown old fighting the inevitable the implacable And there wasno hint of laughter anymore in the lines rimming poor Akio’s sleep-shut eyes.
            The charts at the foot of every slot told the story of each hibernating occupant, red symbols denoting medical reasons for intern​ment, black trim meaning storage without real hope of recovery or resuscitation, and blue marking a crewman or ‑woman who was simply “off duty” for this span of years.
At first glance the situation looked serious, but not impossible. There were plenty of blue folders. However, a quick scan of the colors did not tell the true story. Akio, for instance, had a blue folder.
A tired, sick old man, he thought on reading his friend’s folder. It wasn’t just the lingering infections, or malnutrition from decades of eating only the narrow range of foods grown in the colony’s agro domes. Osteoporosis had so weakened the man’s bones that there was no way he would ever walk his beloved western Japanese hills again. Electrical bone stimulation had not made up for year after year in near weightlessness.
The Edmund Halley’s gravity wheel hung in cavern Gamma, frozen and broken down. So far, nobody had had the energy to fix it.
Saul read a random sample of blue folders and pored over slot readings. Slowly, he came to a chilling realization.
No more than ten percent of the colony was well in any real sense of the word.
Is Carl really that good a liar? He wondered how Osborn was able to maintain the fiction that the mission could ever be completed. Or is everyone pretending for the sake of their sanity
He saw no way there’d be even a fraction of the manpower needed to build and operate the “flinger” launchers—the mass drivers that were supposed to alter Halley’s orbit come aphelion.
And without the Nudge, they all might as well go to sleep for good, because there would be no homecoming for any of them.
His thoughts were clouded as he left sleep slot 1. Still a bit weak from his long hibernation, Saul stretched long‑unused muscles by glide​-walking the long tunnels downward and southward, an area he had not visited yet since his internment.
In this area nearly all the passages were coated in luxuriant green layers of Halleyviridis fungoid. The stuff was too slick to allow good purchase for his vel‑stick slippers, but offered a sure grip when he used his bare toes as he had seen others do.
It actually made movement much easier. He found he didn’t need the almost hidden wall cables, for instance. Grabbing a tuft of growth in passing gave him all the added leverage he needed to move along swiftly.
Saul wondered for sometime without paying close attention to where he was going, thinking about the strangeness he and Virginia had awakened too.
Earth appeared to have completely written off Miguel Cruz’s grand odyssey. Oh, they still maintained contact, after a fashion, sending up entertainments and dribbles of technical data from time to time. Saul had extracted a promise from Carl Osborn to bring him more fully up‑to​-date soon—the distant, somewhat aloof spacer had been imprecise about when. Apparently, most of the awake colonists lived day to day, and took a detached view toward time.
Soon, though, Saul knew he would have to resume his duties as expedition doctor. And the burden of hopelessness that had worn down Akio Matsudo would be his.
Most sorry of all had been those poor Orthos down in Quadrant 9, with their pitiful children—scabrous, wild‑eyed, stick figures barely human in aspect, always hungry and frail as leaves.
Perhaps the EarthBirth Laws were wise. Gravity runs strong in our genes.
But there was more to it than that. Yesterday he had examined five of the Ortho kids. All seemed to suffer from the same enzyme deficiency. He already had it mapped to the seventh chromosome. In a few weeks he should be able to track it down and . . .
And what, Lintz? Are you contemplating meddling, again? Just emerged into a new world, and already you’re coming up with ideas how to change it?
The glow of phosphor panel, was crowing sparse. Saul tried to take his bearings and realized that he had not been paying close enough attention. He was lost.
In the old days that would have been impossible. But by now all the old intersection “street signs” were obscured, completely covered over by the soft, native carpeting. Instead, where shaft met tunnel, there were deeply incised “clan markings” —filled in with a pitchlike substance that seemed to repel the Halleyforms. The marks denoted the boundaries of the various human bands. He looked around for one of these.
Apparently only Central, the sleep slots, and the hydroponics domes were neutral territory, now. And the deep, inner regions of Halley Core, of course. But only madmen ever went down that way, he had heard.
            In one of the faction areas nearest Central he had seen what had become of the fibercloth that had once lined the tunnels and shafts of Halley Colony. The material had been turned into clothing and tentlike, “purple‑proof” habitats, suspended from the ceilings the bigger chambers.
Every sleeping hall maintained a round‑the‑clock watch for the most deadly of the comet lifeforms. Nevertheless, every year or so another poor victim fell to the feared native foragers.
Animals would be an ideal solution, he thought as he scraped away at the mosslike growth, hoping for a clue to where he was. On Earth we tamed other creatures and used them to fight vermin for us. Should be able to do that here.
Of course, that idea had been tried. Over the decades others had thawed dogs and cats and monkeys from the colony’s small collection of slot-​stored animals. But none of the poor creatures had proved able to adapt even as well as the humans.
But what about changing the Earthbreed animals . . . altering them to fit into this strange environment?
He knew it hadn’t been attempted. Nobody else had the skill—or the arrogance—to try it. Already his mind was turning over ideas, genes of expression and regulation, ways of adapting creatures to work with an alien environment instead of against it.
Those poor, pathetic children, he thought.
Saul pulled out his chemically sterilized handkerchief and blew his nose. As he approached a new intersection, he saw one of the pitch‑filled clan marks, at last. He glided to a stop and contemplated the symbol: a large “U” crowned with a halo.
As he stood there, a voice spoke, as if out of nowhere.
“Clape. Look a’ what we have here! Lost, boss?”
Saul grabbed the wall growth and swiveled to see that a man with a blue‑tinted face looked down at him from the overhanging shaft opening. Saul had to blink, for this was distinctly the oddest-looking person he had seen since awakening.
The fellow wore bangles of hammered native platinum and a short​-sleeved fibercloth tunic. And as he drifted to the floor, Saul saw nasty-​looking metal claw/hooks on his toes. In his free hand the man held loops of rope woven of some native growth.
Saul nodded. “I guess I am lost, at that. I thought I was on M Level near Shaft Five, but— “
The other man laughed, showing open gaps amid rotting teeth. He leaped forward and landed closer to Saul, the movement exposing a large tattoo on his chest. It was a symbol Saul recognized, the Sigil of Simon Percell.
“What a savor, Hum? Free labor bum!” The man ginned, fingering the rope.
            A second blue face emerged from the overhead shaft and grinned. “Green hydro labor, for a favor.”
            Saul shook his head and smiled. Their glassy-eyed stress made him nervous. “I’m sorry, I’m fresh out of the slots, so I’m not up on the dialect yet.”
“Clack!” The first Percell rolled his eyes. “A virgin wool! Well, baby Earth blue, I remember how to talk land cant. Are you one of Simon’s diamonds? Or normal ape crape?”
Saul raised his hand, smiling ruefully. “Guilty as charged. I’m what I suppose you’d call an Ortho. Is that a problem? Have I wandered into territory that’s exclusively Perc— “
The fellow’s hands moved in a blur. A loop of rope snaked out abruptly over Saul’s shoulders and was pulled taut. “Hey!”
Another followed the first. Saul tugged back, but managed only to tighten the nooses. “I said I was just thawed! Just point me back toward Central and I won’t bother you— “
This time both men laughed. “It’s simple, pimple,” the first Percell began. Then the second broke in.
“Oh, give the ape a break, Stew. He lacks track.” There was a trace of sympathy in the second man’s eyes. Just a trace. He faced Saul.
            “There’s rules fellow. Capture without harm or blood spilled isn’t vendetta, it’s fair coup. You work for us in Hydro for ten megaseconds—that’s about four months, old style—with maybe time off for good behavior.”
The first Percell laughed again, this time a high‑pitched set of yelps that cut off in a fit of coughing. He spat a pink‑stained gobbet onto the wall.
“That cough sounds pretty bad,” Saul said. How long have you been bringing up bloody phlegm?”
The blue‑faced man shook his head angrily. None o’ your business! Come on an ‘limp, chimp,” Stew said, and jerked Saul’s tether hard.
Until that moment Saul had felt almost detached, as if this were more comic than serious. But now he felt a part of himself getting very, very mad.
I should have just played along until I learned more, he thought. But the last time he had been jerked at the end of a rope like this it had been on a miserable day in Jerusalem, when he had been passed, handcuffed, from one newly installed theocracy bureaucrat to another—half of them misquoting Leviticus to his face and the rest reading apparently randomly chosen passages from Revelations and the Koran. It had been a blessed relief when the ferchochteh finally sentenced him to six months cutting timber on a labor gang, and then expelled him forever from his native land.
“I think not, yoksh,”  he said evenly as the blue‑faced man jugged again. Getting a grip on the wall growth with his toes and one hand, Saul yanked back hard with the other.
Maybe it was the unexpectedness—Saul’s eyelids were still slot‑blue, after all—but the man on the ceiling yelped and tumbled from his high perch, past the floor, and on down into the shaft below. His cry diminished as he bounced softly against the walls, struggling for a hold as he fell. Saul transferred his grip to the other rope.
“Stew” wasn’t going to be surprised as easily. He grinned and pulled taut his own tether. Most of the fancy, rhythmic dialect was gone when he spoke.
“Poor Earth baby. Just unslotted and weak as an Ortho toddler. What do you know about tunnel fighting?”
“Don’t try to teach your grandma to suck eggs,” Saul told him, and kicked off from his anchoring point on the wall. He landed beside the surprised Percell, where the rope fell slack, and immediately started shrugging out of the loosened bonds.
“It sounds to me like you’ve got a tuberculinlike infection,” he said mildly, distracting his tormentor for a moment with his driest
bedside manner. “Also, how long have you had that parech skin infection? Don’t the microwave treatments help anymore?”
Stew’s blank amazement lasted only a few seconds. “I— “ He blinked, howled, and launched himself at Saul.
Saul’s knees carne up just in time, knocking the Percell’s toeclaws past him. A sharp pain lanced his left leg before he was able to lock into an embrace too close for the deadly implements to be used. Their hands met and gripped each other, fingers interlaced. Stew dug his toe‑claws into the wall growth and started pressing Saul back.
Wind whistled between their teeth. The detached part of Saul clinically noted the particularly foul stench of the other man’s breath. It was automatically compiled with a list of his other symptoms to be used later—if there was a later—in studying the disease.
You’re too old for this, he told himself as they grunted, face to face. And it’s much too soon out of the slots!
Thinking that, he was nearly as surprised as the wiry Percell when the straining war of muscles began to break, away from him. His opponent’s arms began quivering, giving way. Saul pressed his advantage.
            “I…get…it…” Saul gasped s he wrenched the fellow’s arms back, making him cry out. “You guys…must be what they…call Ubers.” He got the man turned around, arms twisted painfully behind him.
“Hoosh, some superman,” Saul commented. With a grunt he tossed his opponent down into the shaft, just in time to strike his returning partner as the other Percell’s head came over the top. Together they tumbled shouting, down the shaft again. Saul drifted against a wall and held on with one hand until the gentle gravity brought him to the floor again. His heart pounded and he saw spots. His scratched leg hurt like hell.
“Assholes,” he whispered, preferring the explicit Anglo-Saxonisms of his youth, in this case, over the more subtle Yiddish he had learned only later in life. He gathered his breath and braced himself as sounds told of their return.
This time they were more careful. The two sprang to opposite sides of the hall to face him, both clearly angry. In their hands shone bright metal knives.
So much for capture by the rules, Saul thought. Maybe I should have accepted ten megaseconds in Hydro after all.
And yet, somehow, he didn’t regret a thing. “Come on, twerps,” he said, waving them forward. They started to comply.
“Stop this!”
He and the Percells looked up as one. A third blue‑tinted head emerged from the overhead shaft and Saul had to groan. Even on an adrenaline high, he wasn’t idiot enough to think he could take on three of the bastards.
But the newcomer didn’t direct his ire at Saul. He turned to the other Ubers.
“Why did you cut this man?” he shouted in a clear tone of command. To Saul the voice seemed familiar . . . a once‑thick accent softened and covered over by years of dialect.
The first two Ubers looked away. “Clape. The mape fought us, Sergie—​“
“Dap the crap!” The leader drifted down one green‑lined wall. Truncated legs that were little more than nubs tipped with hooks turned him quickly as he pointed at Saul. “Do not you know who this is?”
They only blinked, and then stared blankly as the legless leader turned to face Saul for the first time, and bowed in an ornate gesture of respect. “I greet you, uncle of the new race.”
The shock of Slavic hair was nearly gone now, and the space-tanned skin had been converted into one big tattoo. But years were nothing to recognition. Saul laughed out loud.
            “Oh. Hi, Otis. It’s good to see you, too. What have you been doing with yourself…besides turning blue, I mean?”
Inside, though, his heart still raced as he began to realize what a close call he’d had. Saul could only think, Oy.
 
The trip back to Central, under Uber escort, was almost anticlimactic, skim‑running along velvety, moss‑lined halls and passing the checkpoints of various clans with elaborate but apparently routine ritual.
Even to Saul it was obvious that they were taking a long way back, dropping deep into the comet to move northward before beginning to climb back up again. “Why are we going so far out of the way?” he asked when they had descended to tunnels he had never seen before—twisty paths following soft veins of primordial snow.
Sergeov shrugged. “Quiverian.”
Saul stopped. “Joao? I’d heard he was awake now, as well. But why are you avoiding him?”
The first Uber, the Percell named Stew, spat down a nearby shaft. “He’s th’ darkest Arcist. Th’ ape we hate.”
Saul shook his head, looking at Sergeov. “Explain please, Otis.”
The Uber leader smiled. “The old race had some superior individuals—like you and Simon Percell. Quiverian, too. He leads most rabidly anti‑Percell band of Orthos, these days. Those who understand that, they are dinosaurs, and so want to stamp out us new mammals.”
Saul thought he understood. The term Arcist, once denoting equatorial environmentalism on Earth, had evolved and shifted here on Halley. Now it meant the most radical Ortho human faction, as Uber stood for those Percells who believed there could be no compromise with unmodified human beings.
There was clearly intense hatred and rivalry, and yet it was also obviously under control. All factions were clearly too weak, much too dependent on one another, to wage open war.
“I’m puzzled, Otis,” he said as they resumed their journey. Down here the tunnels seemed to have been hewn by hand, rough and winding, following paths of least resistance through the rocky ice. “If you feel that way, why aren’t you having children, like some of the Ortho bands?”
One of Sergeov’s men snarled angrily, and Saul realized he had brought up a taboo topic. Sergeov cut back the blue‑faced fellow with a sharp word. He turned back to Saul.
            “We have a few. Came out better than Orthos’ pitiful little wretches. One, we hope, can maybe someday learn to read and write.” His face was briefly contorted in painful recollection. “We do not experiment anymore. What is point, when everyone is doomed anyway, eh? Those Orthos in Quadrant Nine, they are immoral to bring babes up just to suffer, to die.”
So, Saul thought. They do know the truth.
“That’s why the level of violence is so low, even though you hate each other so much,” he ventured.
Sergeov nodded. “Everybody will die together, anyway. But we need workers to keep things going as long as possible. Nobody wants to go by cold, by starvation.”
“Nobody ‘cept maybe Ould‑Harrad,” one of the others ventured.
“Ould‑Harrad!” Saul blinked. “Then he’s— “
“Become a wild‑eyed mystic,” Sergeov explained. “How you think a Percell like Osborn ever became an officer? Not for his pretty looks and Ortho‑loving ways, I tell you!”
The other two Ubers laughed. “No. Ould‑Harrad started talking to God. Resigned his commission. Lunatic is tool of Quiverian, now. Spiritual leader of the Arcists,” he said sarcastically.
Saul could believe the last. It was a wonder the stark silence of the long watches had not driven more of them farther toward the fringe of human experience.
Sergeov shrugged. “Let us go now. I take you back to Central. I must talk to Osborn anyway. Clear up some stupid accusations of that crybaby Malcolm.”
Saul did nut move, though. He was staring, blinking, down a cross tunnel toward a phantom light that wavered to the distance 
The others turned and saw it too. One Uber hissed, “Clape. It’s th’ Ol’ Man himself!”
Saul drifted toward the shape, curious. Then he saw that there were two, no, three of the ghostly figures, moving along the walls like great spiders, picking through the wall growth.
A hand gripped his arm and pulled.
“We go now,” Sergeov grunted.
“What are they?” Saul asked in wonder. For a moment he thrilled to the thought that they might be an as‑yet‑unknown form of Halley‑Life—​huge and highly structured creatures.
“Now, Saul Lintz. Those can be dangerous.”
Saul blinked again, and realized that the slowly approaching creatures were shaped as men, but their outlines were fuzzy, fringed, as it were, with a cloudy, milky edge of shimmering fronds.
            “Ingersoll?” he wondered aloud.
“Old Man of the Caves,” Sergeov agreed. “And some of other mad ones who joined him. Come now, Lintz, or we leave you.”
Saul nodded and began backing away with them. There would be time to study mysteries. Patience would pay off better, in the end, than impetuous curiosity.
Anyway, his palms were sweaty and his mouth drier—as he watched the ghostlike shapes grazing through the Halleyform forest—than they had been during the fight with Sergeov’s Uber warriors. Saul hurried along with his escorts, promising himself that he would be back when he knew better the rules of this strange place and time.
 
The halls near Central—still fibercloth‑lined, still scoured at intervals with ultraviolet and microwaves and kept clean by a few mechs that had survived the decades—seemed like an oasis not just from another century but from a different world.
“My business is with Osborn,” Sergeov told Saul. “Take my advice, Lintz. Be careful which faction you join, after recuperation. A few Ortho groups are not vicious baboons.”
Saul had heard Sergeov’s radical Percells described in pretty nasty terms, as well. Where there was tribalism, he had long decided, there was no way to avoid criminality.
“Some groups accept both Percells and Orthos.” he told Sergeov. “It’ll have to be one of those, if we join any faction at all.”
“We . . .” The legless Uber leader thought. “Ah, you and the Herbert woman.”
“Another Ortho lover— “one of the others began, but a sharp look from Sergeov shut him up.
“There is one last thing,” Saul said as the Percells were turning to go. He reached into his belt pouch and pulled out a silvery tool.
“I want some blood and tissue samples for my new medical inventory, if you fellows don’t mind. The Survivors and the Plateau Three bands have already contributed, and I’m sure you’ll be; happy to cooperate.”
The Uber with the bad teeth snarled and reached for his knife. But one more time the Russian cut him off. Sergeov’s eyes seemed to glitter as he presented his arm to Saul. And a silent message seemed to say that he would expect a favor of his own, someday.
            If I had not once worked with Simon Percell, Saul thought as he took samples from the other two, would Otis have even saved my life this afternoon?
            On the Ubers’ chests the Sigil stood out starkly, red against blue, a tribute to a man long dead at his own hand, who might have seen some of what was to come, but could never have imagined how far it would all go.
 
He visited for some time with Virginia in her recuperation unit, checking her progress carefully and reassuring her that the slot pallor was fading nicely. He kissed her and gave her a mild sedative for her insomnia. Then Saul went down to his lab.
The samples from the Ubers went through the same preliminary analysis as he had performed on his other subjects. The first results seemed to be just the same.
Oh, there were different accumulations of microfauna in their blood and sputum. The Percells’ immune systems seemed slightly less damaged, not as overstressed as the colony’s remaining Ortho complement. That was no surprise. The expedition had started out less than one‑quarter Percell. Now the ratio among those healthy enough to be awake was even or better in favor of the genetic augments.
But the story was still the same. We’re all dying, he thought. At last he found the courage to insert a sample just taken from Virginia.
Saul swallowed. She was fresher, but he could read the signs. Even in her case, right out of the slots, the inevitable was well under way.
“Well,” he whispered. “Maybe I can find some patterns be adjust the cyanutes some more.”
He did not hold out much hope for that approach though. That breakthrough had made it possible for people to live here. But Comet‑Life was adapting. More and more forms avoided the special sugar coating that had enabled his little gene‑crafted creatures to do their extra job so well.
The old question still raised itself, every day, nearly every hour he was awake. He must have slept with it over the long years in the slots.
How is it possible for Halley‑Life to live in us? How is it Ingersoll and the other cave dwellers can eat the stuff and survive?
Why are we so much alike?
            Oh, that simulation he and Virginia had worked out with JonVon, so long ago, had shown how basic similarity had come about. Science had long known that organic chemistry would come up with the same amino acids, the same purines and pyrimidines under a wide variety of circumstances. Life would generally start out the same anywhere.
But the similarities went far beyond that. It was almost as if men were not the first creatures from Earth to invade the comet. As if there had been earlier waves, and the present war was one among distant cousins.
Long ago, in the late twentieth century, a famous astronomer had even proposed that comets were a source of epidemics on Earth. His theory was that primeval viruses floated down into the atmosphere whenever the world passed through a big cometary tail. This, he thought, explained ancient myths calling objects like Halley apparitions of doom. Evil stars.
Saul had laughed on reading such baroque nonsense. But that was long ago. Now . . . well, he did not know what to think. Nothing, none of it, made any sense at all.
The computer winked a code at him, over and over.
F4‑D$56.
More data wanted.
“Certainly.” He nodded amiably. “A most worthy request.”
Tomorrow he would go out and try to persuade Quiverian’s Arcists to cooperate.
Then he remembered. He hadn’t tested his own blood, yet.
One more datum for a baseline. He stepped over to the treatment table, drew and prepared the samples, and returned to run them through the fluorescent separator‑analyzer. Numbers and graphs flickered in three dimensions and many colors. Depictions grew on all sides of him, programmed to highlight differences from the mean of the prior samples.
All around Saul, the displays were suddenly ablaze. Winking highlights, bright anomalies. He blinked. Nearly everything was different!
“Um,” he said concisely. Saul blinked at the figures.
There was the array of lymphocyte counts . . . all types: within normal range.
Nobody else’s sample said that. Only his.
Electrolyte balance . . . nominal.
His was the only one that said that!
Metabolic processes . . . nominal.
“Stupid machine,” Saul grumbled. He smacked the side of the unit, keyed on an autotest, then another. Only green lights winked from the control panel. The machine claimed it was working well.
“I’m aberrant because I’m normal?” He stared at the columns of figures. They all insisted that he was anomalous. Strange. Unusual.
And nearly all of the differences were toward the Earthly human norm. Except for one.
Foreign infecting agents . . .
He looked at the estimate and whistled.
According to the bioassay, he should be dead.
Dead? Saul laughed. The damned machine seemed to think his blood was a froth of dangerous invaders. His bodily fluids were aswarm with horrible, nasty things, the smallest fraction of which should have killed him long ago!
And yet the other displays said: Nominal . . .
Nominal . . . 
nominal . . . 
nominal . . .
“Crazy damn machine,” he muttered.
But then Saul remembered . . . fighting the Uber in the hallway . . . the surprise on both of their faces when he—barely out of the slots—began twisting the other man’s arms back, back ....
“Visual microscopic display,” he commanded. Time to get to the bottom of this. Something was wrong here, and the best way to find out what had broken down in his biocomputer would be to do an old​-fashioned histological survey himself. “Screen One, subject blood sample magnification ninety.”
The holistank rippled and cleared, showing a straw‑colored sea crowded with drifting globs of pink, white, yellow. A jostling of multishaded forms, whirling, jouncing, fluttering in the saline tide.
Saul shook his head, stared, shook his head again
His mouth started working, without making a sound, in blank amazement and silent prayer.
 
 
CARL
 
Carl studied the main screen in disbelief. He had just finished another useless conversation with Major Clay, the marvelous wooden man who fielded all questions sent Earthside with a bland yet rock hard calm. Earth wasn’t sending advice, information, or even much sympathy—that was certain. Major Clay sidestepped every question. With each passing year, they papered over their fear by increasing the entertainment channels they sent in the weekly squirt. That left less time for real communication.
So Carl had thumbed off impatiently before the transmission time had elapsed. It was doubly irritating that he could never really hang up on Major Clay, because the delay from the speed of light was now five hours. Not conducive to snappy comebacks, he had thought.
Time to prepare for the meeting. He idly thumbed over to RUNNING READOUT, expecting to see the usual situation report, but didn’t get the usual five‑colored status chart. Instead, he caught a trickle of JonVon’s momentarily exposed inner flow. Incredibly, it was another poem. As he read, Carl began to smile.
 
Plateau Threes are simple, plain 
can’t flutter free of Percell’s pain 
Take us home! Or near sun’s warm! 
Close to Earth and safe from harm.
 
Only ole JonVon’s got the charm 
to hide a riddle 
in the middle: gold!
Treat us as miners, 
Major.
 
And Martian Way, ah
they see their day 
to come—to smack a planet red 
(Carefully, about the head.) 
To make it run with fluids bled 
From Halley’s pitted blue‑iced dead.
 
Worms, like sticky pearls 
Orbits, in liquid whorls 
Ubers strut, pale hard jaws jut 
Slice the Orthos! 
If they could. All 
for converging clammy good 
Out by Neptune
on some ice-and-iron moon
(Or else to slip the knife
of bugs and lice to Earth. Drop
a rocket
in their pocket. Eh?)
 
Sad sure Arcists want to 
Loop forever 
Aren’t they clever? 
High‑pitched bray and rusty rattle 
Brows furrowed, they sing like cattle: 
Keep the blue‑green pearl free 
of us, our pus 
Unclean, you see. 
Suicide is as much a right 
As going gladly into that Good Night.
 
Carl laughed. Incredible! This was not the first evidence he’d seen that JonVon was noodling away at poetry in slack moments. But of late the bio‑organic idiot savant had been getting uncanny. Or maybe it only proved that poetry wasn’t really a higher‑level activity after all. This was jagged, lurching, bitter stuff, reeling from rhyme to rhyme, with an occasional glancing collision with reason.
What was the gold JonVon was hiding? He wondered if JonVon had showed this to Virginia yet. She was still recuperating from the slots, but spent a few hours each day linked to her cyber-friend. What if the machine eventually turned out to be a better poet? Carl smiled.
And how did JonVon getsuch retailed information about the noxious factions Carl had to juggle? Maybe I should turn this job over to a subroutine
Meetings, always meetings. Through the hatch came Andy. Carroll, slot‑thin and glowering.
“Those Arcists have gone on strike again!”
“Wildcat?”
“No, Malcolm called them in. I just got a hail from him.”
“How come?”
“He says their Hydro share was low this week. His pickup team just returned with no fruit, not many vegetables.”
Carl frowned. “That shouldn’t have happened. I checked the output—“
“Sergeov got some of theirs, I’m pretty sure.” Andy balled a fist and smacked it into his palm.
“Stole it gain?”
A nod. “He’s got some way of slipping the stuff out after it’s been counted and allotted. I can’t figure it.”
Mildly Carl said, “That’s your department.”
Andy was young, only recently awakened, but he had caught on to the nuances of the situation quickly. His black eyebrows shot up. “I cover every entrance. No way a man or woman could get in there.”
Carl nodded sympathetically. “Uh‑huh. What about half a man?”
“Wh . . . oh. You figure Sergeov can get through other ways?”
“With no legs . . . check it out.”
Andy brooded, his pale features compressed into a mask of fretful concern. “I don’t see how, but okay.”
Carl sighed and stretched in the webbing. “Now you know what this job’s like.”
“Yeah. They’re a bunch of goddamned children!”
“You’ve been out—what? Two months?”
“Right. Still— “
“It’ll take a while to see where the hate comes from. Just try to ignore the worst, work around it.”
“I’m convinced that Malcolm is stalling.”
“He often is. What else’s he got to negotiate with? But you mean seriously, this time?”
“I think so. I checked the Nudge pods they supposedly finished three months ago—down at the south pole. They look as though they’re set up right, but I pulled off a few cowlings. Inside there’re connections missing, tanks not racked—it’s a mess.”
       “Sure it’s Malcolm’s fault?”
       “I think they’re sabotaging the pods.”
       “They smash anything?”
       “No, just took stuff apart.”
       “Smart. Any obvious damage, we’d howl. This way, you might very well have accused Malcolm to his face of shirking the work.”
       Andy blushed. “Well, actually, that’s what I did.”
       A pause. “Oh?”
       “I . . . I know I should’ve got hold of you first, but—I was so damn hopping mad! I called Malcolm and started in on him.” Andy stopped, embarrassed.
       “And?”
       “He hung up on me before I even got three sentences out.”
       “Then he probably thinks he’s got some complaint with us, too.” Don’t sound too casual, Carl reminded himself. Don’t let Andy onto what you know…that there’s simply no way the Nudge accelerators would be done in time anyway.
       Carl said, “Who has the most to gain if you and Malcolm tear at each other’s throats?”
       “Hell, hardly anybody, seems to me.”
       “Doesn’t have to be more than a few.”
       “Well . . . oh yeah. Quiverian. He’s the one keeps spouting that Arcist crap. You think he’s trying to slow down work on the Nudge?”
       “It fits. The radical Arcists don’t want any possibility of com​etary material getting near Earth. No orbits near enough to make a good rendezvous, nothing. Preserving Earth’s biosphere is it for them. They don’t care what happens to us.”
       “But there are still possibilities that offer no conceivable threat to Earth. Give ourselves a shorter‑period orbit with the Nudge, pack everybody into slots— “
       “And hope a decade or two sobers up everybody Earthside?”
       Andy’s face was so open it was almost painful to read. “It’s. . . We’ve got to have hope, don’t we?”
“Sure,” Carl said, trying to get some hearty optimism into his voice. “Sure.”
Andy pursed his lips, absorbed with his dreams. Maybe it’s not dumb optimism, Carl thought. Maybe we’ll get a break. I’m just getting  tired of wishing.
Hethought of showing  Andy the poem and then decided to forget it. Andy might very well find the mixture of bile and gallows humor unsettling Let him marinate for a year or so first.
And who knows? Perhaps some archaeologist will find that poem and pronounce it the great work of our sad, luckless expedition. They might put it on a plaque beside the main outer lock, to label the mountainous ice museum that swung through their sky, marking a great failed idea. With us, swimming permanently in our slimy slot fluids, as the prime exhibits.
It wasn’t an absurd notion.
 
 
VIRGINIA
 
Stolen gifts,
Hidden away in time.
Waiting gifts,
Deep within my rhyme.
 
—Huh? Did you say something, Virginia? —
Jeffers’s voice crackled over her comm as she concentrated on bringing her two balky mechs over an ice mound at the same time. It was always a delicate exercise, for the big machines had enough strength to bound completely away from the rubble‑strewn surface. These repair‑drone models had no onboard propellants to bring them back, in case of a miscalculation.
“Um, don’t pay any attention, Jeff. It’s just JonVon acting up again. As soon as we’ve finished with this project I’m going to give him a good memory purging.”
—Sounds like he’s picked up a bit of your hand for scribbling. If he’s been writin’ poems for thirty years, you may be in for some competition, child. —
Jeffers sounded amused, and Virginia laughed. But within she was beginning to get worried. Something was wrong with her bio-organic computer counterpart. In some skills JonVon seemed more subtle, more capable than when she had been slotted, decades ago—a natural result of programming him for slow, steady self-improvement. But in other ways the machine/program now behaved erratically, uncertainly, spontaneously giving forth these bursts that seemed irrelevant, untraceable.
Trash‑strewn snowfields stretched away toward the row of agro domes around the entrance to Shaft 1. Huge mirrors hung from spidery ice towers nearby, concentrating the sun’s distant spark to turn the domes into bright blazes against the grainy ice.
Beneath the glassy domes, green masses waved gently under artificial breezes. A few workers drifted languidly among the plants, tending the colony’s staff of life. Since awakening from slot sleep, she had had little time to learn about the hydroponics procedures that had been developed, by trial and error over the long decades. But she could tell already that the process could use a lot of automating.
Her mechs arrived where Jeffers’s spacesuited figure awaited her, standing beside a toppled crystal structure. Broken shards of glassy ice were everywhere.
Virginia gasped. “This is terrible! Who wrecked Jim Vidor’s sculpture?”
The statue had been dedicated to Captain Cruz and the dream so many members of the expedition had shared. It had depicted a spacesuited figure, ragged and weary but perseverant, holding out sparkling gifts on his return to a blue globe, the Earth.
Virginia remembered how proud Jim Vidor had been of it, just before his slotting so long ago. It had been a beautiful work, crafted in six shades of ice, traced in native crystal. But now the carved spacer lay crumpled on its side, and the blue planet was crushed.
Deep under the surface, in her lab, Virginia tensed on her webbing as she looked at the vandalism through the mech’s eyes. “Who…?”
Jeffers’s voice was tense. —Dunno. I’d guess some of Sergeov’s Ubers did it. —
“But why?”
The spacer shrugged. —Cruz was an Ortho. —
That seemed explanation enough to him. Virginia felt her skin flush, just then ashamed to be a Percell.
“Has Jim ever seen this?”
—Naw. Matsudo brought him out in 2073 or so, and Lintz’s cyanutes fixed his first disease. But then they had to slot him again a year or so later with a real bad blood infection. I guess in a way it’s a blessing, at that. He’ll never see how bad it’s all gotten since then. Jim was an Ortho. But I liked him a lot. —
            “Yeah,” she said, unable to think of anything else to say. She stepped her mechs around the shattered moment to join Jeffers. Come on Let’s see if we can work a miracle or two.”
—Right, pretty Hawaiian lady. — Jeffers reached up and pulled several narrow envelopes off a rack carried by one of the mechs. —This way to the Elephants’ Graveyard. —
They rounded a rocky hummock and Virginia sighed. No mere statistics could have prepared her for the scene before her now. Machines, laid out row upon row, in orderly ranks that stretched nearly to the curved horizon, all frozen, unmoving, locked in a rigor of uselessness and disrepair.
“Where do we start?” she asked in dismay.
Jeffers clapped his gloved hands together and lifted off the ice a couple of meters in his nervous excitement
            —Who cares! For three years I’ve been pokin’ way at the hardware, fussin’ in the autofactory, scragging prototype spares. But I keep hittin’ software glitches, ROM blocs, clapes I just couldn’t grok! Frustrated everythin’ I tried. —
He landed facing her mech.
—But now, in just two weeks, you’ve sorted out things that had me dead stopped! —
Her mech lifted a metal hand, exactly mimicking Virginia’s gesture down within her darkened lab. “Now hold on, Jeff. I said this was just a first cut. No promises . . .”
But the man had already jetted over to a spindly repair‑bot . . . a sophisticated androidlike machine designed for the maintenance of other devices, but now frozen itself in a locked rigor of uselessness.
—Let’s start with this puppy. I already did a physical workover on it. —
Virginia watched nervously as the spacer sorted through the envelopes, selected one, tore it open, and drew forth a gleaming sliver. He pried open an access panel and slipped the reprogramming crystal into the back of the machine.
—Arise! — he commanded, stepping back with a theatrical wave of his arms.
Virginia held her breath. For an instant, it seemed that the frost coating the rigid mech would bind it into immobility. A part of her wondered, Can a statue come to life?
But then the frost cracked, puffing away in tiny, silent explosions as amorphous ice changed state directly into gas. With a wavering delicacy, the machine unfolded. In an unlimbering of stiltlike, mantis legs, it stood up and turned to face Jeffers. Eye cells gleaming, it extended a long arm strong enough to snap the man in two. A many-​fingered hand opened, like a blooming flower.
Jeffers laid the stack of envelopes into the sure, deft grasp.
—The Armies of the Dead arise this mornin’! — He laughed. —Come on, angel face. We got some heavy‑duty resurrectin’ to do! —
Virginia forgave the man his marginal blasphemy. His excitement was infectious. Almost as much as the deadly illnesses and the manpower shortage, this gradual decline in the colony’s mech force had contributed to the pervasive mood of hopelessness, the impossibility of achieving anything real.
Oh, it won’t make enough of a difference, whatever we accomplish out here. Nothing can replace missing human beings.
            But we just may be able to make life a bit easier around here.
            Jeffers was a dervish on the ice, hurrying from drone to roboid to waldo mech. Virginia thought she had no illusions; still, she grew amazed and more hopeful as they moved along the silent rows of the graveyard, swapping program slivers, lubricating, energizing.
It was thrilling to watch. Long‑dead machines, frozen rigid for years, shuddered and stood up. Others rolled by on grapple wheels, or floated free of their moorings. Data channels clicked, beeped, twittered with well‑ordered computer code.
Their efforts began to multiply as reprogrammed repair‑bots moved out on their own, taking over whole rows of disabled mechs. What had been a small cluster of activity spread outward like ripples from a spring‑thawed pool.
As dust drifted away from long‑quiescent machines, their headphones carried sounds of wonder and growing excitement from the agro domes. Crowds began to gather, staring out at what had heretofore been a silent, frozen army. Airlocks opened, and spacesuited figures spilled onto the snow to stare at the milling mechanical crowd.
Jeffers cried out as a huge lifter mech puffed away on a burst of ionized hydrogen to hover nearby, its green and blue lights glittering. Shadows spread past them as it moved over to moor beside the long-​unused supply depot.
The headphone-channel monitors cut in to dampen an overload of cheering from the onlookers.
More and more people appeared on the ice, in spacesuits not used in years, wearing once‑white tabards now ratty from age. Some threw away caution and leaped in excitement, to arc high overhead for tong minutes while others jeered happily.
Virginia laughed. Halley’s north pole had become a festival —bumping into mechs, which uncomplainingly swerved to avoid more‑violent collisions. Percells pirouetted with Orthos. Spacers talked excitedly with Arcists. Someone piped music over D-​channel, and the weird, twisting dance of near‑zero gravity filled the sky.
It doesn’t take much . . . just a little good news.
From one agro dome, a dozen spindly children stared . . . some slack-​jawed and barely seeing, but a few clapping their hands and tugging at the sleeves of nearby adults, pointing excitedly at the boisterous celebration.
A figure appeared beside Virginia’s mech and reached up to tug on the machine’s arm. Virginia felt it at her own elbow and looked down.
            “Oh. Hi Carl!” She felt like a little girl, and it was good to see him smile again, under the glossy faceplate of his grimy suit. “How did you know which mech was me?”
—Osborn to Herbert, channel AF. How did I know, Virginia? It was easy. I just watched the way each mech walked, and picked the one with the sexiest moves. —
She felt herself blush, and was glad that out on the surface none of it would show. “You always did have a gift for bullsh— “
Suddenly, Virginia was interrupted by an awful sound. It was the blood‑chilling wail of a suit‑rupture alarm, interrupting every channel, cutting through the celebration, and stopping all chatter in mid‑breath.
“Oh my gosh. Where. . . ?” She whirled her mech to look. Already several of the most sophisticated models were charging toward a crowd of spectators, drawn now into a cluster near one of the agro domes.
“I can’t tell,” she started to say to Carl. But then she realized that he was already gone‑launched in a propellant spray toward the site of the commotion.
The alarm cut off abruptly, dropping to a low, mournful drone that denoted cessation of life functions.
Somebody had died.
Virginia started moving toward the crowd, then stopped, feeling foolish. Of course she did not have to take this particular mech over there to get a closer look. With a tongue click and a pulsed subvocal command, she transferred her point of view to a tall, spidery drone standing over the cluster of muttering humans.
She was looking down, then. Carl and Jeffers bent over a spacesuited figure sprawled prone on the ground. The suit was slit open down to bone. Red foam still spread from the gaping opening like a gruesome fog.
Keoki Anuenue and some of his big Hawaiians arrived. They started pushing the crowd back, ordering unnecessary mechs away. The suddenly subdued crowd drifted off, all of the festival mood taken out of them like a noisy stream turned to rock‑hard ice.
“He Kiai,” she sent to the dark‑faced Polynesian who tried to usher off her observer mech. The man blinked in surprise. Then he shrugged.
—Ua make oia, wahine. —
Virginia did not need to be told that the figure on the ice was dead. Obviously, it was pointless even to think of slotting.
Her mouth went dry as she saw the slim‑bladed vibro‑knife lying next to the corpse. Whoever had done this—taking advantage of the confusion and excitement she and Jeffers had brought about—had left his calling card alongside his handiwork.
            She sorted through the comm automatically, searching for the channel and encryption Carl and Jeff were using. At last she found the right combination.
— . . . going to be hell to pay for this. Quiverian and Ould‑Harrad are sure to capitalize on it. —
—Shit. Malcolm might have been an officious bastard, and an Ortho chauvinist. But at least he wasn’t an Arcist. I could work with him. You know who’s gonna get blamed for this, of course . . . . —
They turned the victim over. The face of poor Malcolm stared up at her, bloated and bug‑eyed from decompression.
Virginia shut down quickly and pulled out of the mech. She opened her real eyes and found herself back in her own small, safe realm deep under the ice. She removed her neural tap and groaned as she sat up, rubbing the raw area at the back of her head.
Oh yes, she thought. There will be hell to pay over this.
Virginia got up and went to the tiny, hooded water tap to dampen a towel and wipe her face.
Her scalp still hurt. She lifted her hair and bent over between the mirrored surfaces of two holo tanks to examine the neural‑tap-contact area. An angry red rash was spreading, and the standard treatments didn’t seem to be working, this time. Saul had told her that he felt he might be able to come up with a new approach, but he had not been able to hide from her his anxious uncertainty.
It didn’t take a genius to see that they were all dying.
She thought of the giddy celebration above, so brief, so quickly shattered.
It was nice to feel hope, for a few minutes, at least.
Color flashed above her. She looked up as letters coalesced in the computer’s main display tank. Oh no. It was another of JonVon’s eerie, spontaneous attempts at versification . . . another sign that decay had not limited itself to men and moving machines.
 
     Lost amid the struggles,
         Cached in canted rhythms,
     Beneficence still dwells,
          Cast from forgotten Home.
 
The figures moved single file across the pitted landscape, linked together by knotted ropes. They stepped carefully, slowly, as they pushed and dragged their burdens over hummocks and crater rims.
It was a silent exodus—shapes in grimy, patched spacesuits, struggling with massive bundles, nearly weightless but cumbersome with inertia—​helping each other through fields of fine, black dust, probing to avoid places where it was several meters thick. Elsewhere, they had to brave slick, icy patches and even a few dangerous fields of explosive, amorphous ice.
From Virginia’s vantage point, atop one of Halley’s highest equatorial prominences, the horizon of their tiny world was an arc only a mile or so away . . . close enough almost to touch. Those below would have to cover only twenty kilometers or so, between the northern base and the caves on the comet’s other pole. And yet, watching the Arcist migration, she felt as if she were witnessing something biblical. The self‑styled refugees scrambled, heaved, and turned to help one another as they carried their possessions toward the new homes that their leaders had promised them.
They had been offered mechs to help, but it was widely known that the sophisticated roboids had been rebuilt by Jeffers and reprogrammed by Virginia . . . both Percells. The Arcists’ suspicious natures won over convenience, so they refused all but the simplest machines.
Three spacesuited men stood on the prominence alongside Virginia’s new mech, also watching the Arcists depart. Carl and Jeffers touched helmets and spoke to each other in private, gesturing at the line of shuffling figures. On her other side, Saul leaned against her mech’s flank, humming an absent tune, low and atonal.
The biblical flavor of the scene was heightened by the figure leading the single‑file caravan. There, in front, using a staff as he strode in long, slow steps, was Suleiman Ould‑Harrad—once Lieutenant Colonel in the Space Service, now a mystic and spiritual adviser to the Arcist clans. The tall black man had dyed his suit deep midnight blue, and his tabard was white with a single black star.
Behind him, carrying huge burdens or drawing giant, floating sledges, followed scores—from oldsters too long out of the slots to wide‑eyed children, spindly and staring from inside plastic survival bubbles.
            —At lest thirty more Orthos joined then after Malcolm’s assassination, —Carl muttered, perhaps unaware that Virginia could pick up his words through vibrations in the ice. —We have no way of knowing who actually did it, but I can tell you who profited. —
Jeffers nodded.
—I wish I knew how Quiverian did it. —
They fell silent as the caravan drew past them.
On Virginia’s other side, Saul held the tactile pads of her mech, and occasionally squeezed. She felt it deep underground, lying on her web​-couch.
A trio of suited shapes detached themselves from the migration and skim‑floated upslope toward Carl. The one in the lead wore a tabard showing the gold splash of the Arc of the Living Sun. Joao Quiverian spoke on the preagreed channel and code.
—We will expect to continue participating in the vegetable hydro domes, and take our per capita share of power from the fusion pile. —
Carl shrugged. —If you work on the Nudge motors, as you’ve promised, we have no reason to deny you your rights. Go ahead and live at the south pole, if being near the rest of us makes you feel unclean. —
Obviously Carl felt more relieved to have Quiverian’s fanatics out of his hair than anything else.
—Unclean and dangerous. — Quiverian nodded as if he had completely missed Carl’s sarcasm. —We shall be better able to work on  the Nudge Launchers, since they are to be situated at the south pole, anyway. All that is required is that we are given materials and supplies, and left alone. —
—My crews remain in charge of the launchers themselves, — Jeffers insisted. Quiverian merely shrugged.
—Just do not come into our homes. —
Virginia noted the mood of all the participants. None of them think any of it really matters, or there’d be more yelling going on.
Jeffers shrugged. —We’re all welcome to outfit our own tombs however we want. — The others all seemed to agree with his somber assessment.
Except for Saul, who suddenly barked in laughter. They all turned to look at him.
—Excuse me. Don’t mind me, — he said, waving with one hand. But everyone could see, through his faceplate, that he was fighting down a fit of hilarity.
            Carl frowned until Saul’s expression had settled down to a mere controlled smirk. Then he turned back to Quiverian. —Go on, then. Go south in peace. —
The three Artists swiveled and departed. In turn, Carl and Jeffers strode off toward the nearby tunnel lock.
Saul brought the mech’s hand to his faceplate, pantomiming a kiss. —I must go too, darling. Don’t wait up for me. —
“But, but . . . I thought you’d come down now. We could spend some time together. Saul, you’ve been away for nearly a week.”
—Oh, now, Virginia. We talk several times a day. —
“Through one of my mechs!” A robot foot kicked up dark dust near his leg. “It’s not the same!”
He nodded, grinning infuriatingly.
—I know. I miss you too. Terribly. It’s just . . . —
He shook his head.
—It’s just that I have to verify something. It’s too damn important to wait. And I can’t tell anybody yet . . . not even you . . . not until I know for sure if . . . —
His voice trailed off as he backed away toward the airlock. Virginia knew the look on his face, that faraway, scientific look. He was already somewhere else.
“Until you know what?” she asked. “What is all this, Saul?”
He shrugged.
—Until I know for sure if I’m crazy . . . or if I’m . . .​—
The last word was a mumble, something in one of Saul’s foreign languages.
“What?”
But he only blew her a kiss then, and spun about to lope toward the tunnel entrance.
The part of her that was above the surface, linked to a machine of metal and ceramic, watched him until the doors closed, leaving her locked out in the chilly night.
Deep under the ice, the rest of her was no less in darkness.
 
 
SAUL
 
He found Lieutenant Commander Osborn up at Greenhouse 3. Carl stood before a forty-meter dome window, wearing  stained, patched spacesuit without tabard. The spacer held a battered helmet in the crook of his arm and looked out onto the garbage-strewn plain of dirty ice.
What a mess, Saul thought, looking over the tattered warehouse tents, the broken mooring mast where that unlucky ship Edmund Halley had once been tethered. At last Saul realized what was bothering him most. It was too dim here in the greenhouse.
He looked up at the spider‑thin towers holding one of the huge concentrator mirrors‑salvaged from the space tug Delsemme’s great solar sail. Two guy wires had snapped. A whole quadrant of the big collector drooped.
Out on the surface, a single figure picked desultorily through the debris, presumably looking for material from which to make repairs. He seemed not to be in any hurry.
Within, things weren’t much better. The four men and three women on this shift tended the slowly moving belts of drip‑irrigated sweet potatoes, clearing debris from the plastic tracks and cleaning the nutrient‑spray jets. It was vital duty, but they moved without apparent enthusiasm.
Three of the newly reprogrammed mechs followed the workers around, but nobody seemed even interested in training them in the new hydroponics procedures. The belts ground on; plants drooped in the dim illumination.
Saul was shaken when he recognized the sigil on the workers’ clothes—​the staircase and star that stood for Plateau Three.
Spacers!. They’re the last people I’d expect to give up.
Saul saw the expression on Carl Osborn’s face as the man gazedout over the icefield. I suppose you can’t blame him if he’s lost hope, too, Saul thought. He’s obstinate, and made of strong stuff. But everyone has a limit.
He’s run the same simulations I have. He knows what’ll happen if things go on this way.
Even if everyone pitched in and cooperated, with all the mechs in the world, there would still be nowhere near enough manpower to set up the Nudge Launchers properly, let alone do all the work needed to keep things from going to hell. I’m surprised he even goes through the motions, believing that.
Saul smiled. He planned on changing Carl’s mind about the future.
            This time, I swear, we won’t misunderstand each other. Saul hoped that his good news would make Carl forgive even Virginia’s poor choice in men.
I never thought of it before, but with that touch of gray at the sides, and that cool gaze, he sort of resembles Simon Percell!
“Yes?” Carl said as he approached. “You told me you were going to do a bioinventory of the colony. You’ve got a report already?”
“That’s right.” Saul nodded. “But I don’t think you’re going to be very ready to believe it.”
Carl lifted his shoulders. “Bad news doesn’t frighten me anymore.”
Saul couldn’t help letting out a short, sharp laugh. The sound was abrupt, unexpected in this solemn place. Carl’s eyes narrowed.
“You misunderstand me.” Saul grinned. “Either I have gone mad—in which case the news is neutral to good from your point of view—or I have made a discovery which bodes very well, indeed.”
Carl stood quite still. His body remained in a spacer’s crouch, arms forward, knees bent. Only a twitch of his cheek betrayed a hint of feeling, but it was enough for Saul.
Is hope, then, so very painful? He may hate me, but he knows I have pulled rabbits out of hats before.
Saul reminded himself not to be too quick to judge. To a man who has seen the face of Death, and learned resignation, hope is often the most frightening thing of all.
“Explain, please,” the younger man said softly.
“Come with me to my lab,” Saul told him “Even with graphic displays, I’m not sure I can make it clear. But I have to share this. It may be the Infinite’s ultimate joke on a man who had the unrepentant gall to try to play God.”
 
“I see,” Carl told him after half an hour. “You’ve found infestations of cometary flora and fauna in every single living crew member, in every clan, even in the few people we never unslotted at all.”
Saul nodded. “Even Virginia’s bio‑organic computer, JonVon, seems to be suffering from an infection. The thing’s not really alive, of course, but something’s gotten into it. I’m working to find a way to treat it.”
Carl shrugged. “I’ve tried hard to get it through the Ubers’ and Arcists’ heads that their war hardly matters, anymore. Percell, Ortho, everybody isdying.”
He started to get up. “You may have done us a service at that, Saul. Write me up a concise report for distribution. It may help us all make peace with each other, in the time we have left.’
Saul stopped him with a gesture. “Sit down, please. I’m not finished yet.”
Carl settled back into the webbing, reluctantly.
“So what else is there?”
“Remember that bioanalysis I performed on my own body?”
“Sure.” Carl nodded. “Except for your reproductive system—and that perpetual sniffle of yours—you’re fairly healthy. I’m sorry you’re sterile, Saul. And I’m glad for you that the comet bugs seem to be killing you slower than most.”
“Carl, they aren’t killing me at all.”
The other man snapped a cold look at Saul. “Don’t be an ass! Your chart showed an asymptotically increasing— “
“Increasing variety of infesting organisms, same as everybody else. By normal logic I can’t keep fighting all these infections much longer. Sooner or later one will wreck my immune system, opening me wide to all the others. Is that the pattern you’re thinking of?”
Carl nodded. “I’ve studied a lot of medical biology, over my last five duration years.”
“I guess you had to, since Svatuto quit as your doctor.”
“Right. And since Earth stopped giving advice that was worth a tinker’s damn.” Carl grimaced, remembering bitterly. “During my shifts I’ve seen guys live for years with green‑tinted skins and low fevers, fighting on like champions . . . only to fall to pieces—literally—when that last straw hit.”
Saul shrugged. “That was them.”
“And you’re different?” Carl sneered. “You’resomehow especially blessed?”
Saul wanted to laugh. Blessed? Oh, Miriam, what has the almighty done to your simple Saul?
He paused and took a breath. “I want to tell you about something. Let me talk to you about symbiosis.”
 
Imagine a virus . . . a simple bundle of nucleic acid packaged inside a protein shell . . . a killer, a smart bomb with only one job—replication.
Suppose this virus finds a vector, and penetrates the skin and outer membranes of a multicelled organism . . . perhaps a human being At that point, its job has only begun. From there it seeks its real prey, not the man so much as a single one of his trillion cells.
Seeking might not be the proper word. For a virus is only a pseudo-lifeform. It doesn’t propel itself after vibrations or chemical traces,  as protists and bacteria do. A virus only drifts, suspended in water or blood or lymph or mucus—until it strikes the surface of an unlucky cell.
Now suppose one of these little bits of half‑life is lucky. It has evaded the victim organism’s defenses. No antibodies manage to latch on to it and carry it away. It isn’t engulfed and destroyed by the immune system’s strike forces. The fortunate virus survives to bump against a likely cell in just the right way, triggering adherence.
It sticks to the cell wall, a simple capsule of protein, ready to inject its contents into the prostrate prey. Once inside, the viral RNA will take over the vast, complex chemical machinery of the cell, forcing it to forge hundreds, thousands of duplicates of the original virus, until, like an overstretched balloon, the ravaged cell bursts. The new viral horde spills forth, leaving only wreckage behind.
There is the virus, stuck to the outer wall . . . poised to inject this tyrannical cargo into the prostrate prey . . . .
Prostrate, yes. But helpless?
For a long time an argument raged among physicians, biologists, and philosophers. A small minority kept asking the same question over and over again.
“Why does the cell let this catastrophe happen?”
Biological heretics pointed out how difficult it was to seize and penetrate the intricate barriers of a cell wall. So much was involved, and it would seem so simple for a cell merely to refuse access.
What about the fantastic number of steps needed to turn the machinery of the cell into a slave factory, forcing the ribosomes and mitochondria to perform tasks totally alien to their normal functions?
“All the cell needs to do is interrupt any one of these steps, and the process is stopped, cold!” the unbelievers declared. “There must be a reason. Why does the cell allow itself to be such easy prey?”
Classical biologists sniffed in disgust. Animals develop new ways to fight viruses all the time, they said. But viruses evolve methods around every obstacle. The balance is always struck across a knife edge of death.
            But the dissenters insisted, “Death is nothing but a side effect. Disease is not a war between species. More often, it is a case of failed negotiation.”
 
“You’re losing me,” Carl told Saul.
Saul drummed his fingers on the desktop and searched for the right words. “Hmmm. Let’s try an example. You know what mitochondria are, right?”
Carl inclined his head and spoke in a hollow voice. “They’re organelles . . . internal parts of living cells. They regulate the basic energy economy . . . take electro‑chemical potential from burning sugars and convert it into useful forms.”
“Very good.” Saul nodded, impressed. Carl had, indeed, been studying over the long, hopeless years. No scholar, he had probably mastered the material by brute force. “And you know the widely held theory over where the mitochondria came from?”
            Carl closed his eyes. “I remember reading something about that. They resemble certain types of free‑living bacteria, don’t they?”
“Yes, that’s right.”
“Some people think they were once independent creatures. But long ago one of their ancestors got trapped inside one of the first eukaryotes.”
Saul nodded. “About a billon years ago . . . when our ancestors were only single cells, hunting around in the open sea.”
“Yeah. They think one of our ancestors ate the ancestral mitochondria. Only, for some reason it didn’t digest it that time. It let the thing stay and work for it, instead.
Carl looked up at Saul, seriously. “This is what you mean by symbiosis, isn’t it’? The early mitochondria provided more efficient energy conversion for the host cell. And in return, it never had to hunt for food again. The host cell— “
“—Our ancestor— “
“—took care of that from then on.”
“And when one divided, so did the other, passing the arrangement down to each daughter cell. The partnership was inherited, generation by generation.” Saul nodded. “The same seems true of chloroplasts, the organelles in plant cells that do the actual work of photosynthesis. They’re kin to blue‑green algae. And many other cellular components show signs they may have once been independent creatures, too.”
“Yes. I do remember reading about that.” Carl seemed interested for the first time. Saul remembered some of the conversations they’d had back in the early days, before their differences had yawned like  gulf between them. He wondered if Carl missed them s much as he did.
Probably more. After all, I have Virginia.
“The same holds for the entire organism, Carl. A normal human being has countless species of creatures living in him, depending on him as he depends on them. From gut bacteria that help us digest our food, to a special type of mite that lives only at the base of human eyelashes, scouring them, eating decayed matter and keeping them clean.”
Saul spread his hands. “None of these symbiotic animals can live independently of man anymore. Nor can we very easily do without them. They’re almost as much parts of the colony organism called Homo sapiens as human DNA itself.”
Carl blinked, as if trying to absorb this new leap. “It’s like a quantum field in physics, then. The boundaries of what I call ‘me’ are . . . are . . .”
“Are amorphous. Nebulous. Difficult to define. You’ve got it! They’ve found that married couples share much the same suite of intestinal flora, for instance. Make love to a woman, and you exchange symbionts. In a sense, you become partly the same creature by sharing elements that grow and participate in each other.”
Carl frowned. And Saul realized that he was skirting a touchy subject. He hurried on.
“But here is my main point. Carl. Probably few, if any, of these symbionts simply settled into their niches without an initial struggle. Evolution doesn’t work that way . . . at least not usually.”
“But—“
“Every symbiont, from digestion helper to follicle cleaner, started out as an invader, once upon a time. Every synergism began in a disease.”
“I don’t . . “ Carl frowned in concentration. “Wait. Wait a minute.” His brow was knitted with tight furrows. “You spoke of disease as negotiation between a host and an invading— “
“— Visiting​—“
“— species. But . . . but even if that’s the case, this negotiation takes place over the bodies of uncounted dead of both sides!” Carl looked up, eyes flashing. “True, they may come to a modus vivendi someday, but that doesn’t help the individuals who die, often horribly, broken on the wheel of evolution.”
Saul stared, unable to hide his surprise. In his most pensive moments, Carl Osborn seemed to have come upon a new facility with words. With tempering, an awkward youth had turned into something of a poet.
            “Well said.” Saul nodded. “And that’s exactly what we’re seeing here on Halley. Some die abruptly. Others fight the interlopers to a standstill. Some even profit a little from some side effect of their infestation.”
Carl slapped the desktop with a loud report and swiveled to face Saul fully.
“All very well and good, Saul. If— if— there were only one or two diseases, and if we had generations, with millions of people, in which to work all this out.”
“But that’s not the case! Say you’re like that green‑colored character up in Hydroponics Two— “
“Old McCue? The one whose skin parasite seems to feed him nutrients made from sunlight?”
“Yeah. Great stuff. But— to quote from your own report— the man’s mind has also been reduced to the level of a moron by a peptide byproduct of that very same fungoid parasite!”
The younger man breathed heavily.
“I’m glad you read my studies,” Saul answered.
Carl snorted. “Besides Jeffers, and Virginia’s computer, you’re the only one who writes anything worth reading, anymore. I’m sure you’ll be more famous than ever, when you send your reports to Earth.”
That made Saul wince. How had he managed to make Carl misunderstand him again? “It’s not like that.”
“Oh? Then how is it, Mr. Great Man of Biology? Tell me! I’ve shown you 1 know plenty, for an amateur. Convince me! Tell me how the hell all these fancy theories about symbiosis are going to make one slice of difference to a tiny, overwhelmed colony, every member of which is a total, certain goner!”
The pause lasted. Saul waited until the other man’s breathing had settled— until Carl had slipped back into the webbing on his side of the desk, glaring at him.
“I already told you, but you weren’t listening,” he said softly. “There is one person on this planetoid who’s in no danger at all. Someone with attributes that make him safe in a totally new way.
“That person is me, Carl.”
For the first time, the full point of the conversation seemed to hit the spacer. He stood up.
“You?”
            “Me.” Saul nodded. “My sneezing, my perpetual dripping are only surface features of that ‘negotiation process’ we spoke of. And it seams my immune system is a perfect diplomat. Except for the damage to my reproductive cells, my body has taken all comers almost without trouble. It accepts or rejects every new lifeform in short order, and each one soon finds its own niche.”
There was another silence.
“I am quite serious, Carl.”
“But . . . how?”
“How?” Saul shook his head. “I only know part of it, as yet. For one thing, I’ve inherited a rare enzyme that some have called N Complex. A dozen or so others on Halley have it too.”
“And are they…”
“More disease resistant? Seems so. But also, there’s something else, something in my blood that got there back when I worked with Simon Percell.”
“Yes?” Carl’s voice was flat now, his expression guarded.
“It’s called a reading unit. We only used the things for a couple of years, until we found better ways to strip and analyze DNA in vivo. Nearly forgot completely about the little things . . . until I saw them floating around down there, where they’d taken over my spermetic cells.”
Saul shook his head. “Don’t know how they got into me, really. Must’ve stuck myself one day while doing a gene analysis. But however they got there, my body’s using them, somehow.
“Now I think I know why I was so lucky, three decades ago, when I developed the new cyanutes. I didn’t really develop them. My body did.”
The longest silence of them all followed this.
At last Carl spoke.
“I’ve also read psychology, Saul. You know, of course, that claims of invulnerability are symptoms of paranoia?”
Saul shrugged. “I am, in almost every basic sense, completely healthy. Completely. The only one in the colony. You don’t believe me?”
“Of course not! What do you take me for?”
Saul held out his hand. “Take it,” he said casually. After a moment’s hesitation, Carl’s callused fingers wrapped around Saul’s, still soft from so long in the slots.
Carl’s grim smile faded into intense concentration as Saul squeezed, talking on, casually.
“Diseases, microgravity deconditioning, slot fatigue…they’ve pounded all of you down until a drugged Cub Scout could beat any of you with one hand tied.”
            Carl’s brow beaded. Obstinately, grunting, he tried to match Saul’s grip.
‘You know you can’t t knish the Nudge Launchers in time, even with all of Virginia’s mechs to help. You need people, and you don’t have ‘em, Carl. Two hundred slotted for good, another hundred feeble as kittens​—“
He let go and Carl sagged back with a ragged sigh, his eyes wide.
“I didn’t show you this to rub your nose in your weakness, Carl. I only want you to believe it when I say there may be a way. A way to give similar immunity to many, maybe even most of the members of this expedition.
“Carl, we just may not be doomed, after all.”
He said no more. There was no point in talking any longer. When the other man had questions, he would ask them. Let it have time to sink in, he thought.
Right now, Carl’s face was like a statue’s. He stood up— rocky, unsteady​— staring at Saul even as he backed away, shaking his head. With one hand he touched the doorplate, spilling phosphor light into the darkened room.
From the hallway, Carl kept staring at him until the door had shut again, cutting off the view, but not the image.
After a moment Saul looked up at the ceiling.
Oh, I know you, Ado‑shem, he thought at the bearded, fierce-eyed God of Abraham. This morning I opened your gift, tore off the wrapping paper, and looked inside. And just now I showed its frightening  beauty to a man who was once a friend.
It looks, at just, like a fine gift. Like the rock that flowed with water for the Hebrew children in the desert. But you and t know that inside the box is another box and another, and more ad infinitum.
And I’m still no closer to an answer to the basic questions, am I!? Where did Halley‑Life come from? Did comets seed the Earth, long ago? Or are we only the latest invaders of this little worldlet? How could all of this have happened in the first place?
There was no reply, of course.
He smiled upward, through half a mile of rocky ice, at the stars.
Oh, yes. You will have your joke.
 
 
CARL
 
Carl and Virginia sat stiffly in nearby web‑chairs. The G‑wheel had broken down years ago and subtle side effects of constant low-gravity were showing. The lounge was deserted except for them, its vivid wall weather running unnoticed. A drowsy camel slowly bobbed along the brow of a distant sand dune.
“What I mean is, do you think he’s got all his marbles?” Carl asked flatly.
“Of course Saul is perfectly all right,” she answered indignantly, tension visible in her body language.
I’ve got to remember, she really loves the jerk, Carl thought. Okay, be diplomatic. “I’m worried about his . . . health.”
Virginia wasn’t having any of it. “You mean you think his discovery is a delusion.”
“Well, it is extreme.” Carl threw his hands into the air and boomed out, “I, Saul Lintz, am a godlike immortal. Immune! Impervious! Kneel, mere mortals!”
“That’s not his attitude.”
“Well, let’s say he comes over as a quiet megalomaniac.”
“He was describing a theory.”
“With himself as prime evidence.”
“Well, yes. Who else aboard has the N‑constellation?”
“Good question. You could check the DNA log for the corpsicles.”
Virginia’s eyes shifted a fraction sideways for just an instant, but by now he could read her pretty well. “You already have, right?”
She nodded, knitting her fingers together and staring into them. “There are three others.”
“Good. Easy way to test his theory, right’? Unslot ‘em and see if they catch a bug.”
“Saul said the same thing when I told him yesterday.”
“Hmmmm. I wonder why he didn’t mention that little fact to me.”
“He’s been busy. I suppose he wants to think things through a little more before . . . experimenting.”
“Or maybe— just maybe— he wants to do everything himself. Big Saul saves all.”
Virginia flared. “You have no right to say that!”
He held up his hands. “Okay, maybe so. Let’s say I’ve been dealing with a lot of crazies these years. I’ve gotten used to doubting everything.”
She bit her lip. Containing her anger? Or keeping in the suspicion that maybe I’m right?
“If Saul’s inoculations work,” she said in measured tones, “we will be able to save ourselves. The expedition will succeed. You must put your faith in him. You are going to okay his initial test treatments of volunteers, aren’t you?”
Carl shrugged. “My authority is limited. The ‘tribes’ contribute their labor. I handle routine management and make up a maintenance roster. Cap’n Bligh I’m not. I don’t see where I could stop him from recruiting . . . volunteers.” He had almost said suckers.
“Good. You’ll see, Carl. This is our hope.”
Hope? He was tempted to tell Virginia about the side effect of Saul’s wondrous symbiosis— Saul’s sterility. But if Saul had already told her, it would make him look mean.
Carl paused. Above her shoulder a caravan of scruffy tan camels plodded tirelessly across a vast sandy waste, heading for a green dab of palms halfway to the hard‑edged horizon. Red‑garbed traders swayed atop each, peering directly toward Carl with unveiled suspicion. Their images wavered with the heat, making the ponderous caravan ripple like a dream. Psychologically effective, no doubt, but Carl’s feet still felt cold.
“Something bothering you, Virginia?”
“JonVon’s . . . sick.”
“I’d heard. Is it— he— malfing?”
“He’s an organic matrix, remember. Saul thinks he’s got some infestation of Halleyforms. I hope Saul can find a cure.”
She started outlining the problem, the analogy between JonVon’s nonliving organics versus ordinary flesh and blood, and how JonVon could “catch a cold” in a more than metaphorical fashion. Carl listened, looking into her eyes for a long time. He still felt the old tug, that slow warm yearning that would come swelling up in him if he let it. Her pensive, expectant mouth, the regal cast to the high cheekbones . . .
“Is JonVon immortal, same as Saul is supposed to be?” Carl asked.
“Saul might make him so. If a cure is found. If Saul is right about himself . . .”
“I still think it’s all baloney.”
She said primly, “We must test those three from the slots immediately.”
            She seems so sure. Could Lintz be right?
            Virginia was too honest to let love blind her totally. She would have given some sign if she doubted Saul…
“Okay, assuming a real miracle, we’ll need to activate more farm area. We’ll want to pull nearly everybody out of the slots. Maybe— who knows? — Saul can cure some of those with black borders.”
“Even Commander Cruz?”
The thought struck Carl hard. “Could be,” he said to cover his confusion. Reviving senior officers . . . I won’t be such a big cheese around here. But it would be great to work with the captain again, with somebody who really knew how to get things done . . . .
“It’ll be a hell of a rush, with only a few years to go to aphelion.”
Virginia brightened. “We can do it. I know we can.”
“Damn right.” And Carl forced a hopeful smile.
Why not be optimistic? It couldn’t hurt, after all that’s happened. At worst Saul Lintz is proven as a fool. At best . . . well, at best we may even finish the Nudge Launchers, move Halley, actually get on with the mission.
But Carl knew that even miracles have their unwelcome consequences. What will hope do to the tribes? he wondered.
That’s when real infighting is going to come, over where we target this old iceball to fall thirty years from now.
 
 
VIRGINIA
 
Virginia wiped at her eyes. Without any gravity to speak of, tears upwelled and clung in quivering beads held together by surface tension. You had to shake your head or blot them. It was that or wear little saltwater lenses and watch the world refracted through your pain.
“Is he going to be all right?” she asked. Her voice trembled like a little girl’s, but Virginia wasn’t ashamed. Lots of people cared as much for certain objects as for human beings. And JonVon was a lot more than a Raggedy Ann doll.
“I think . . .” Saul’s voice faded in and out. His head was immersed in the holo tank, a cubic meter of neatly squared simulation that looked like an aquarium filled with some bizarre concoction, a chef’s nightmare of bright bits and pieces. It was a color-coded depiction of the intricate chemistry of a colloidal-stochastic computer, and on this deep level all of her expertise was useless. Virginia might be a fair programmer, but she knew next to nothing about molecules, or what made pseudoliving things ill.
Saul mumbled. She could not follow what he was doing with his hands, deep inside the holo, but whatever he discovered seemed to satisfy him. He sat back. “Display off;” he told the diagnostic computer.
“Well?” Virginia’s legs tensed nervously and she had to grip the carpeting with her toes to prevent being cast free of the floor. “Well? Tell me. I can take it.”
Saul took her hand and his blue eyes seemed to shine. She gasped as she read the answer in them. “He’s going to be all right!” She yipped, whirled around, and threw herself into his arms. “You fixed him!”
Oh, what an understanding man, she thought, to hold her close and laugh while her teary eyes perforce left trails on his cheek and she snuffled happily on his neck. Oh, how warm and strong and kind.
His hand stroked her hair, near the dressing on the back of her neck where his new medications had fought down her rash. A week ago anyone brushing her near there would have sent her quailing in pain. But it didn’t hurt anymore at all. The infection was nearly gone.
It was nice to be touched again.
“You must think I’m an idiot,” she said at last as she took his handkerchief and sat up on his lap to blow her nose.
“No, I don’t.”
“Well, that shows how much you know. I am one. Carrying on like this over a machine.”
He brushed her loose black hair back into place. “Then. I’m an idiot too. I was nervous as hell about this. So was Carl.”
Virginia sniffed. “Carl’s worried because JonVon’s far and away the best computer we have left. Carl can’t run the Nudge without him.”
“So? That’s plenty enough reason.”
“I suppose so. But still, he didn’t really care.” Virginia’s fists tightened. Actually, what made her mad at Carl was something else. She was still seething, a bit, over what he had said about Saul.
I’ve always like Carl, she thought. A lot. But he can be so damned pigheaded. It’s been weeks since Saul started sharing serums made from his own blood, and only now, after one incredible cure after another, is Carl finally admitting that a miracle has really happened.
Of course that was unfair. Carl had lived for so long with the eroding despair, with the assumption that all was lost, that hope would take some getting used to.
They would all have to do some adjusting.
Much had changed since the Arcist exodus. Now, thanks to Saul’s cures, more and more people were being pulled from the sleep slots, treated, and put to work building and testing the devices that would be needed when Halley’s Comet was to be turned from drifting iceball into spaceship.
Of course, Saul’s methods couldn’t repair impossible damage, or raise the irreversibly dead. But they hoped to bring the colony’s active population up to two hundred or so, more than half the number originally planned when the Edmund and four sail tugs were cast forth from Earth.
Already the moribund launcher sites down south were humming. The Arcists seemed to be working with Jeffers’s technicians— and even with Sergeov’s Uber Percells— in a new atmosphere of cooperation.
If only it can last, she wished. Somehow, though I want it to, I can’t believe it will.
“Let me see your arm,” she insisted. When Saul held it out she traced the tracks of numerous healing punctures. “Which one was from when you drew blood for JonVon’s serum?”
He laughed. “How should I know, Ginnie? I’ll tell you, though. I admit that this was my hardest case, so far. I never knew bio‑organics processors were so complicated.” His expression turned thoughtful. “Actually, the infection agent was subtle, a prionlike, self‑replicating molecule that somehow got inside JonVon’s cool‑case during the years we were asleep. If it had been allowed to go on much longer . . .” He shrugged.
“But you caught it in time.” Virginia was still nervous enough that it came out as a question, in spite of her confidence in Saul.
He smiled. “Oh, our surrogate son will be fine. Using symbiosis methods, I turned the molecule into a variant JonVon can use in his self‑correcting systems. It actually seems to make him a little faster. You’ll have to evaluate the effects yourself, of course.”
Virginia had blinked when Saul referred to JonVon as their “surrogate son.” Of course now Saul was just like her, unable to have any more children of his own. She realized a little guiltily that this made her feel even closer to him. They would comfort each other, now.
            Oh, we’ll have our problems. As time passes, our relationship will never be perfect. That only happens in storybooks.
            But a line of verse came to her, quite suddenly, as some of her poems had more and more often, lately. It was  haiku.
 
Under winter’s tent,
Our children— seeds under snow,
I grasp your warm scent . . .
 
Saul’s gaze was distant. “Actually, some of the techniques for working with colloidal organics seem applicable to biological cloning. Working on JonVon gave me some ideas— “
She laughed and tousled his hair, now turning astonishingly brown at the roots— though Saul had told her he wasn’t actually getting “younger,” only “perfect for a middle‑aged man.”
“You’re always getting ideas. Come on, Saul. I want to talk to JonVon.”
She pushed off toward the webbing by her control station and gathered up her hair with one hand. She peeled back the dressing, uncovering her neural tap.
“Uh, you might want to wait— “
Her eyes flashed. “Is that an order, Doctor?”
He shrugged, smiling. “I guess you’d only do it the moment my back was turned, anyway.”
She grinned. “It’s been weeks. Much too long for an unrepentant dataline junkie like me.”
She lay back on the webbing. Her little assistant mech, Wendy, whirred up and presented the well-worn tapline, which locked into place with a soft snicking sound. She felt Saul slip alongside her as she settled back and closed her eves to the familiar throbbing along the direct line to her brain.
How are you, Johnny? she queried, shaping the subvocal words carefully, as one spoke to a child who has been ill.
 
HELLO, VIRGINIA. I HAVE SOME POETRY FOR YOU.
 
The words shimmered in space above their heads, as well as echoing along her acoustic nerve. She could tell, just from the clarity of the tones, that things were much, much better.
Not yet, Johnny. First I want to run a complete diagnostic on you.
 
     ALL RIGHT, VIRGINIA. INITIATING “MR FIXIT” SUBPERSONA.
 
Saul had never seen this simulated personality before He laughed as a crystal‑clear image formed, of a man in grimy overalls, wiping his hands on a cloth. Behind the workman scurried assistants, dashing about carrying stethoscopes and voltmeters and giant wrenches over a great scaffolding. Within, a huge, cumbersome machine clanked and throbbed. Steam hissed and a low humming permeated everything.
A clipboard appeared out of nowhere. The master mechanic smiled as he put on a pair of bifocals and scanned the list.
 
WE’RE CHECKIN’ IT OUT, MISS. PRELIMINARY RESULTS LOOK PRETTY GOOD.
OVER‑ALL SYSTEMS STATUS HAS RETURNED TO NOMINAL. SELF‑CORRECTION ROUTINES NOW OPERATING ON “TELL‑ME‑THRICE” BASIS, RELAXED FROM QUINTUPLE CHECKING REQUIRED DURING THE EMERGENCY. SOFTWARE MAINTENANCE REPORTS THAT PROGRAMS ARE RUNNING AT NORMAL OR BETTER EFFICIENCY.
WE SEEM TO HAVE SERIOUS PROBLEMS IN ONLY ONE AREA, NOW.
 
Well? What is it? she inquired.
Mr. Fixit looked at her over the rims of his glasses.
 
I HAVE SOME POETRY FOR YOU VIRGINIA
 
Her head jerked in surprise. The same exact words . . .
Something was going on here.
“What is it, Ginnie?” Saul asked, feeling some of her concern over his own link.
“Nothing, probably . . . “ Virginia muttered. She concentrated on sending probes down several avenues at once to find out for herself what was behind this.
It felt so smooth! Was it just in comparison with JonVon’s former, wounded state? Or did it seem easier than ever to cruise these channels in the data streams? It was almost as if she could enter in true thought, instead of using simulations the computer provided to mimic the experience. Blocs of memory were represented by metaphors‑card catalogs, filing cabinets, mile‑long bookshelves‑and rows of wizened storytellers . . . .
            There. She came upon a barrier. Something guarded behind a high abates and tightly locked gate. A blockage. A big accumulation of data, hidden away, inaccessible.
            “I think he’s just a little constipated,” she said. Saul barked a sudden laugh, and cut it off just as quickly when he sensed her seriousness.
It’s big. What has JonVon got stuffed up in here?
She poked away at the jam with metaphorical levers that were actually carefully crafted mathematical subroutines.
Try a Kleinfeldt Transform . . . a rotation mapping . . . yes.
A resorting routine manifested itself as a key that kept changing shape until it slipped into the lock, and turned. Light streamed forth.
Well I’ll be a blue‑nosed mongoose!
“Five hundred terabytes of poetry!” She gasped aloud. “And half of it is flashed as triple‑A‑priority data!”
“Poetry? Priority data?” Saul asked. “I don’t get it.”
“Neither do I.” Then Virginia stopped. “Oh!”
Amazed, she turned toward Saul and opened her eyes. He looked back at her.
“JonVon knew he was sick! And so he isolated part of himself, in order to save important information for me. He used a sub‑cache I’d already double‑guarded . . . my poetry!”
She looked back up at the ceiling, staring. “Five hundred terabytes . . . the overflow spilled into everything JonVon did. No wonder Carl kept stumbling over apparently random poems while he was doing routine calculations.”
Saul’s voice was bemused. “But poetry!”
She nodded. “Let’s see what this urgent scribbling is all about.”
Present us with a sample selection of triple‑A‑priority poetry, please, she asked Mr. Fixit.
The dungareed figure shrugged.
 
THANKS, MISS. IT WAS GETTIN’ CROWDED IN HERE.
 
He vanished, and suddenly words flowed.
 
                            United States Patent Office
                            Tr series— 87239345‑56241
 
Where is springtime,
            Here on the borderlands of Sol?
                            Where…
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                            Where stars, unwinking,
                                      Rule a dark…                                   
 
                                      Issued May 8, 2089
                                      Rule a dark domain​—
 
To Virginia it was one of the weirdest versifications she had ever seen. It was as if the machine had interweaved poetry with some sort of document. She was beginning to be concerned that this was a sign of yet another, until now hidden, illness. But then she heard Saul laugh out loud and clap his hands.
“Of course!” he cried. “The urgent data has been shuffled in among the poems in order to protect it.”
“Yessss.” She nodded, seeing what he meant. “But . . . but what is the data? What was so important that it had to be hidden away in my special file for safety”
“Look at the date, dear. Only seven years ago. This stuff was sent from home! And at a glance there seem to be volumes, libraries of the stuff!”
She was confused. “Carl said nothing about this.”
“He didn’t know. Ould‑Harrad was in charge then, and Carl was still in the slots. Ould‑Harrad must’ve just ignored it. He was starting to get all mystical even then.”
“But Earth Control has been so stingy with help—‑“
“Who said anything about Earth Control?” Saul laughed again. “Here, I’ll bet I can sift through and find the cover letter.”
“The cover letter?”
But Saul was already at work. He sent commands so quickly, so deftly, that Virginia felt a strange contradiction, a touch of jealousy at someone else being so familiar with her domain, combined with pride that he had learned so well. Pages, sheaves, volumes, flickered past in an automatic sort that pulled the data from reams and reams of poetry.
A few flickering lines of verse caught her eye. Not half bad, she thought. JonVon improved, even when he was sick. If it were sent Earthside, some of it might get published . . . yet another fallen Turing test.
“Here! Here it is,” Saul announced. “It’s a letter in video form.”
There was a multicolored blur, and then a new image flickered before them. She knew t once that it was not another JonVon simulation. This was a real, recorded transmission.
            A woman with close-cropped hair sat at a console, wearing a tight skinsuit. Her face had that high-cheeked puffiness that came from a long time spent living in low gravity. She was made up in an odd manner, lightninglike strokes of color streaking her forehead from her temples in a fashion that must have been current when the message was sent.
Behind the woman there was a broad window‑wall showing a scene of vast, reddish deserts, observed from high altitude. Puffy clouds of sand blew in storms across immense wastelands. Somehow, Virginia knew that this was not a weather‑wall depiction, but the real thing.
“Halley Colony,” the woman intoned. Her accent was one Virginia could not quite place, but the tension in her voice was unmistakable. “Halley, this is Phobos Base calling. We have listened to your story, heard the agony of your lost hopes, which are ours as well. We note the callous treatment you have received, and are ashamed.
“To a few of us, this crime has gone beyond forbearance. We take this risk, in transmitting to you these tokens of our good will, because not to do so would be to join the soullessness of a generation too smug and comfortable to care about past promises. Too lost in their pleasures to remember.”
The woman paused. Her anxiety was apparent in the whiteness of her knuckles as her hands held the edges of the console.
“If you love us, do not answer or bother to thank us in any way. Do not mention this to Earth Control. These gifts are evidence that a few, on Earth and in space, have not forgotten our kinfolk, those who voyage through the cold reaches and down the river of despair.
“May the Almighty guide you to your destinies, people of the Comet . . . people of deepest space.”
The image flickered and was gone. There followed a steady flow of indexes, texts, designs, patents, music. Saul scanned the lists, excitedly, but for a few moments Virginia could only blink, again looking out through tears. She seemed still to hear the Phobos woman’s voice, echoing within her mind.
“JonVon was right,” Virginia whispered, though at the moment Saul was too involved, shouting over one title after another pouring forth from the broken logjam of the computer’s memory, to pay close attention.
“JonVon was right. This belonged under poetry. There was no other place for it.”
 

PART 5
WITH THE BRUSH
OF A FEATHER
 
You only live twice:
Once when you are born,
And once when you look death in the face.
—Bassho
Japanese poet,
1643-94
SAUL
 
Existence. Life. Awareness.
The words were often used as synonyms, but he knew that actually they were all three very different things. Three stages in Creation.
Did the proverbial tree falling in an empty forest make a sound? 
            Could that question even have been asked before all three stages had come about?
            Existence supposedly began nearly twenty thousand million years ago—in a hot flux of quarks and leptons when time itself whirled, as if blindfolded, and stabbed out at something that it thereby named the Future. The universe could have taken a myriad of other forms by happenstance—by tiny variations in chance and dimension. Had even one of the basic physical constants been a fraction off, life would never have erupted out of clay‑catalyzed chemistry, billions of arbitrary intervals later.
But Life did erupt . . . self‑organizing, self‑replicating, and other​-organizing. Life had a tendency, from the very beginning, to alter its surroundings, its environment.
But that was not the end of it. Then there came the third creation. There came awareness . . . .
The midget gibbons flew down the tunnel ahead of Saul, chirping at each other and swinging lithely from cables stapled to the moss‑covered ice. At an intersection they pivoted and regarded Saul, wide brown eyes blinking in question.
“Patience, children,” he told them. “Let Papa read the tunnel signs. We’re supposed to meet a Ginnie at Blue Stone Cave.”
The two small apes hung nearby while he swam over to the meeting of two corridors. A thick green fuzz covered the old shaft and tunnel codes, but below the obscured markings were deep incisions, exposing dark, glittering, icy conglomerate, painted with a substance poisonous to Halleyforms.
An arrow to the right, piercing a large S.
S for survivors.
“Yes, this is the way.” He adjusted his backpack. “Come on, Max. Come on, Sylvie.”
The two minigibbons landed on his shoulders. He pushed off following the phosphorescent glow of the lichenoids.
Two years, he thought. It’s been two years since, all at once, the universe seemed to let up on us. Since the litany of bad news turned around.
I wonder how mach longer this good spell will last.
Everyone seemed to credit his serums and Virginia’s miracle mechs for the turnaround in the colony’s fortunes. But Saul knew that part of the problem, before, had been pure and simple loneliness.
Things had not been the same since that afternoon in Virginia’s lab, when JonVon’s illness‑wrought memory blocks tumbled down, and they discovered that they had not been forgotten after all.
There had been no more messages from their secret benefactors. But that didn’t matter. Even more important than the techniques they had received had been the boost to morale, knowing that someone back home still cared.
Even the officials back on Earth seemed to have relented. The colony was buzzing about the “Care Package” that was nearing rendezvous with Halley—sent at high velocity by an Earth Control apparently guilt-​racked over its past neglect.
No wonder Jeffers s teams are getting so much done, down at the south pole. Virginia estimates they’ll actually be ready to begin the Nudge this month.
If this peace among the clans lasts, that is . . .
The passage lightened ahead. Max and Sylvie launched themselves from his back and sped along a wall cable, rushing toward a chattering greeting.
“Who is it, Hokulele? Who’s coming?” a deep voice asked from beyond a stone arch. “Oh, quiet down, you silly monkey, can’t you see it’s only Max and Sylvie? Come on in, Dr. Lintz!”
Keoki Anuenue’s grin was broad and his grip strong as he hauled Saul into a wide chamber that looked half ice palace, half mad scientist’s laboratory. Cavelike crannies led off in all directions, bordered by glittering, faceted structures of hardened crystal. People could be seen moving in some of the rooms, working at various tasks. A few stopped and waved at Saul.
In the chamber’s center there protruded a great boulder of some bluish metal agglomerate, an odd formation that had given the group that lived here its name.
Everywhere was the soft verdance of lush plant life . Here a lawnlike expanse of cloverlike Trifolium halleyense, there a shock of mutated marigolds, growing out of night soil into spindly shapes that never would have been possible on the homeworld.
“Great to see you again, Doc,” Anuenue said. “My people are always glad when you visit.”
Saul had given up trying to get Keoki to call him Saul, like everyone else did. That the big Hawaiian was now older than he—his once jet‑black hair had turned silver and his eyes were deeply etched by smile lines​—hardly seemed to matter to him.
“Hi, Keoki. You’re looking well.”
“How could I not? I was never really sick, like so many others, but those treatments of yours have me feeling I could climb a wave all the way to Molokai!”
            His laugh was infectious. Saul reached up and petted the little capuchin monkey on his friend’s shoulder, who hid behind Anuenue’s head and glared suspiciously at the gibbons. “And how is Hokulele? Does she still have a big appetite?”
Keoki laughed. “There hasn’t been a purple sighted anywhere near Blue Rock Cave for weeks. She has to live off table scraps, these days, and she hates it!”
“Well.” Saul smiled. “I’m sure motherhood will keep her busy enough.”
“You can tell?” Anuenue held up the little monkey. “Ua huna au is mea . . . Iwasn’t sure I should tell you, since you wanted us to be careful before letting any Earth species become independent of your cloning chambers. But Virgil Simms was visiting from Central, and he brought his male with him— “
Saul waved a hand. “No matter. The modified capuchins are a success, obviously. We ought to see if they breed true.”
The data from Earth had been the key. For although science was still a dull affair, back home, some progress could not be avoided. Saul would never have been able to develop the cloning machines himself, even using parts from a dozen scavenged sleep slots. But by implementing designs released from JonVon’s unclogged memories, he had been able to build astonishing devices.
        Using samples taken from their still‑frozen “zoo” of test animals, he could now force‑grow a monkey or ape from blast cell to
fetus to adult in a month. A month.
It was, frankly, almost beyond his comprehension as a biologist. Saul was grateful that half of the process could be run by JonVon, without his having to understand it. He could turn most of his attention to modifying the original genes—an art at which his skill was not obsolete—giving them an artificial inheritance to thrive in the new ecosystem that was coming into being under Halley.
Anuenue was trading monkey faces with Max and Sylvie, making Hokulele insanely jealous.
“I still can’t really understand why you chose gibbons for your own watchdogs, Doc. Without a prehensile tail, they’re almost as clumsy as a man.”
“I have a weakness for apes,” Saul began. “They have their— “
“Saul!” two feminine voices called out, almost in unison. He looked overhead and saw a young woman in roughly sewn fibercloth over‑alls drop down from a shaft to alight on the blue rock. A spindly machine fell after her and she caught it deftly, placing it gently on the floor. The whirring, spiderlike mech whizzed ahead of Lani to reach Saul first.
            “Hi Saulie!” The machine spoke with Virginia’s voice, but in a slightly higher register, a simpler tone. It was easy to tell that Virginia herself wasn’t “present” —was not operating this particular mech herself—and Saul was just a little disappointed.
“Hello, little Ginnie,” he said to the very unmachinelike, colony‑made machine as it reached out an arm and stroked his leg. The device was another hybrid of Earth‑based and homegrown research—a mixture of new designs sent up by their secret benefactors, the mechanical brilliance of Jeffers and d’Amario, and Virginia’s hypermodern approach to personality‑based programming.
“I love you, Saul,” the childlike voice said softly. The little artificial persona was an edited replica of Virginia’s own. Sometimes, as now, it led to embarrassment. Keoki coughed, grinning behind his hand.
Saul felt particularly unnerved since, at the moment, Virginia was mad at him. Can’t even really blame her, he thought.
“Hello, Lani,” he said to the young woman who followed the robot. She enveloped him in a warm embrace.
“You are looking wonderful,” he said, holding her back at arm’s length.
She blushed, turning slightly away as if to hide the scars the zipper Pox had left on her once‑smooth cheek.
“You’re a magnificent liar, Saul. Almost as good as you are a doctor.”
But to him she did look wonderful. For he well recalled when Lani Nguyen had been slotted. At the time it had seemed as pointless as storing a corpse. Now the pallor of deepsleep had almost left her face, and the blue eyelids only made her half‑oriental features seem all the more sultry and mysterious.
Virginia should never have told me about Lani Nguyen’s secret cache of human sperm and ova. I’ve almost questioned her about it several times, since her unslotting . . . to find out where it’s hidden.
Ah, but if I had that plasm in my hands, I might be too tempted ....
“When can I go back on duty, Saul? I want to join the crews mounting the Nudge Flingers, before all the really important work is already done.”
            A spacer to the last, he thought. “Even if the Nudge does begin in a month or so, Lani, it’ll be years in progress with lots of motors left to build. You’ll do your turn, don’t worry. Right now, though, your job is to rest, get up-to-date.”
            She nodded. The little capuchin monkey transferred from Keoki’s shoulder to hers and she scratched it.
“I’ll try to be patient, Saul. Anyway, I’ve got to thank you for assigning me to Blue Rock Clan for my recuperation. I’ve been to some of the other groups to try to visit people . . . .” She blinked, remembering. “Saul, how can people, professional people, with college degrees, act so . . . so . . .” She groped for the right word.
“So meshuggenuh?” he suggested.
Lani laughed—clear and bell‑like. “Yeah. So meshuggenuh.”
Anuenue put an arm around her shoulder. “We’ve been very glad to have Lani. Any of the clans of the Survivor faction would welcome her as a permanent member.”
Lani blinked. “I . . . I guess I’ll have to choose one, won’t I? I’m still not used to thinking like that.”
Saul didn’t like it any better than she did. He had hoped that the factionalism of the last thirty years would break down, once more of those slotted in the early days were treated with his serum and released. As the active population of the comet burgeoned, a majority would be made up of those who remembered Earth most recently, whose memories were fresh with Captain Cruz’s stirring speech from the framework of the Sekanina, and the hopes they had all shared.
But it hadn’t worked out that way. The newly revived—disoriented, weak, and afraid—found themselves in a world as much different from the Halley Colony they remembered as that early settlement had been from placid Moon Base 1. They quickly gravitated to groups they might be comfortable with, adopted their ideologies, and became clansmen.
Saul did not mention to Lani that there were three people seemed exempt from this pattern. For different reasons, he, Virginia, and Carl Osborn were all isolated—respected, perhaps, but comfortable nowhere.
Lani shrugged. “Well, I sure won’t go down south and join Quiverian and his radical Orthos— “
“Arcists,” Keoki corrected, like a patient language teacher, instructing her in the right dialect.
“Yeah, Arcists,” she repeated. “And when I got a hall pass and tried to visit some of my Percell friends over in Uber territory, Sergeov told me to get my little Ortho ass the hell out of there! The Mars boys aren’t much nicer, even if Andy Carroll and I once were pals.
“So what choice do I have? That Plateau Three crowd up on B Level is mixed Ortho-Percell, but the PeeThrees have got this gleam in their eyes, you know what I mean, Saul? They aren’t so much spacers anymore as missionaries! They don’t seem to care if they live or die, so long as Halley’s trillion tons of ice gets delivered, according to Captain Cruz’s plan.”
Saul smiled. “It looks to me as if you’ve found a home right here, Lani.”
“That’s right,” Keoki affirmed. “Just let us know. We’ll paint you a new tabard and hold a ceremony.”
Lani nodded, but she briefly bit her lip. “I—I’ll let you know as soon as I’ve had a chance to talk to Carl.”
She lowered her eyes, knowing how transparent she must seem, but unashamed of it in front of her two friends. There was very little more that could be said.
“I’ll see about getting you some light duty topside soon,” Saul assured her. Lani nodded, gratitude in her eyes.
The little capuchin chirped. The black gibbons, Max and Sylvie, swiveled and looked back down the hallway, their hackles rising.
Keoki peered, his hand drifting toward his belt knife. “Somebody’s coming.”
Men and women started emerging from labs and sleeping caves, nervously gripping staves made from meteoric iron. A pair grabbed the heavy vacuum door and began shutting it. Then they heard a high‑pitched whistle—two upsweeps and a trill, repeated twice.
Keoki relaxed only a little. “Treaty call,” he said. “E wehe i ka puka, he told the men, and they ceased pushing. The door stayed half‑open. A light appeared down the tunnel, and two smallbrown figures tumbled to a halt just twenty feet short of the entrance, tongues lolling from narrow mouths rimmed with needle sharp teeth.
I should never have let Quiverian talk me into giving him otters, Saul thought, regarding the agile creatures. They’re just too dangerous.
But if he had disallowed the Arcist leader’s request, Saul might have lost his carefully maintained neutral status. It had been hard, serving as middleman, negotiating a treaty so that the emigrants to the south pole still cooperated with Carl Osborn’s crews. The otters had been just one more price.
To his surprise, though, the figure that emerged behind the grinning animals was not Joao Quiverian, or even one of the Arcist leader’s principal assistants. Wild white hair and beard floated like a halo around a face as dark brown as the rich carbonaceous veins lining the icy hall.
“…Kela ao,” Anuenue breathed in amazement. “It is Ould‑Harrad.”
Those intense, brown eyes were now rimmed by deep creases. The former spacer officer was dressed in a flapping brown gown of salvaged fibercloth that made him look even more like an ancient patriarch. He gestured with one hand.
“Saul Lintz.”
Lani gripped Saul’s arm and Keoki Anuenue moved as if to stop him, but he shrugged them aside. “Keep Max and Sylvie back;” he said, and cast off down the hallway.
The otters clung to Ould‑Harrad’s robe, eyeing Saul ferally. Saul did not feel particularly safe for having been their “creator,” in a sense. In near weightlessness, the creatures were fearsome beasts.
If Joao Quiverian was leader of the radical Arcists, Ould‑Harrad was their spiritual guide, their priest. The flame of his guilt complex seemed to drive him hotter than anyone else here on this ancient star mote.
As he approached, Saul wasn’t entirely sure of his own safety. For although the Arcist faction seemed to accept his neutrality, this man was his own force.
“Colonel Ould‑Harrad.” He nodded, stopping ten feet away. Saul let his feet slowly come to rest on the floor, toes clutching the soft, hybrid, green covering.
“Do not call me that,” the African intoned with an upraised hand. “I am not an officer, nor spacer, nor Earthman any longer.”
Saul blinked. He had last glimpsed Ould‑Harrad during than Great Exodus—his white spacesuit tabard centered with a single, jet‑black starburst—leading the Arcist exiles on their trek while Quiverian and his crew covered the rear. During Saul’s brief, subsequent visits to the antipodes, their paths had never crossed. Still, he remembered something the man had said, so long ago, in his lab aboard the Edmund.
“He whom Allah chooses to touch, bears the ridges of those fingerprints, ever afterward . . . .”
“Very well, Suleiman.” Saul nodded. “I see the otters are doing well.”
Ould‑Harrad glanced down at the creatures. His hand gently stroked their glossy fur, gene‑adapted for life in icy halls instead of the salt spume of the sea.
            “One more time, you have proven me wrong about you, Saul Lintz. For the role you have played in bringing these fine creatures forth cannot have been evil.”
Saul couldn’t t help it. He felt a wash of relief at Ould‑Harrad’s words, as if he had been worried about that very thing, and the man had the power to absolve. He is very good at this prophet shtick, Saul observed.
“Did Joao lend them to you while you came up north?”
Ould‑Harrad’s eyes seemed to flash.
“They are no longer his to lend. That is one reason why I have sought you out. To tell you that there are only three monkeys, down in the south antipodes, to watch for purples and guard the people as they sleep. You must replace these otters.”
“Oh? Where are you taking them?”
“You deserve to know.” Ould‑Harrad paused with a faraway look in his eyes. “For years I have gone out onto the surface and meditated under the stars, as mystics have since time immemorial, praying and hoping for a sign. I found that they were hypnotic, those glittering lights in the blackness. After a long time I thought that I had, indeed, begun to hear God’s voice.
“But it could not have been.”
“Why not?” Saul was curious.
Ould‑Harrad’s voice was filled with pain. “Because all that came to me was laughter!”
Saul knew that this was more than mere madness. He could almost feel the intensity of the man’s soul torment. “I think I understand,” he said quietly. He did not add that he saw nothing inconsistent in the man’s experience. Who ever said the Creator must be sober? The universe is for laughing, or we must weep.
Ould‑Harrad nodded. For a long moment there were no words. Then he raised his eyes again.
“There was another thing.”
“What was that?”
“I . . . I can no longer be a party to the schemes of Quiverian and his banal crew, they— “
“The Arcists?”
“Yes.” The beard floated as Ould‑Harrad shook his head. His voice was barely audible. “The wars we brought with us from Earth are as the fog of summer, that will fall away and be forgotten with the coming of winter. I have come to realize that arguments over where to target this great, frozen teardrop miss the point entirely.”
            “Where will you go, then?”
            Ould-Harrad’s gaze dropped briefly to the floor. “I must go down…into the ice. Below where anyone has gone—except for Ingersoll, whom they now call the Old Man of the Caves, and those poor creatures who followed him. I will live on what grows, along their trail. I will minister to them, if they still live. And I will think.”
Saul nodded. Within Ould‑Harrad’s world view, a hermitage made sense, obviously. He made no effort to dissuade the man. “I wish you luck. And wisdom.”
Ould‑Harrad nodded. He looked down at his pets. “I am beginning to comprehend one aspect, at least . . . this thing you preach— this symbiosis. I did not understand at first, but now . . .”
He paused. “You are not doing evil, Saul Lintz. For that reason I warn you. Beware of Quiverian. He plans something. I know it. You, in particular, he wishes harm. And Carl Osborn.”
Saul did not know what to say. “I’ll be careful.”
“Care, or care not.” Ould‑Harrad shrugged. “Do or do not. In the end, it is all by God’s will. We are helpless to resist.”
The otters seemed to sense something even before he moved. They leaped forth and flicked off down the long, dim hallway. Ould‑Harrad turned stiffly and walked away.
He actually does seem to be walking, like on the moon or on Earth, Saul thought as he watched the man depart. I wonder what his technique is.
He swiveled and glided back toward Blue Rock Cave, pondering the effects of personal gravity.
 
 
CARL
 
The blackness seemed like a solid weight a vast hand clasped about the gray, battered ice. Carl hadn’t been high above the surface for months, and the arid bleakness of it struck him fully, bringing back memories of his years when open silent vacuum meant freedom, deft movement, effortless grace.
Stars gleamed, their tiny brimming beacons of rose and sea azure and molten yellow shining like steady promises of another life— a realm filled with vibrant hues, a place beyond this bleak plain that the slow elliptical glide of orbit had drained of color.
            Now the encroaching darkness meant that there was nothing between the frozen waste and the beckoning stars—no planets swarm with clouds and lightning, not even a vagrant asteroid within view.
They rode far below the ecliptic plane now, ten times farther from the disk of planets than Earth itself was from the sun. The outer solar system was vast beyond imagining. Carl looked toward the south, virtually all the solar system at his back. The sun’s dim radiance—a thousandth of that which warmed Earth—could not summon forth the full colors that marked the ice. Everywhere pools of shadow swallowed detail; most of Halley was an inky kingdom.
—Take it careful now, — Jeffers sent.
“Right,” Carl answered automatically, his reverie broken. He jetted down to alight near his friend. Together they glide‑walked southward. Normally he would seek the polar cable and use a jet, be at the south pole in a few minutes. But these were not normal times.
They edged around the hummock of orange‑splashed ice. Empty storage drums were moored with spiderweb‑thin lines to the lump of frozen waste​—garbage left from some process now decades old, forgotten. Jeffers slunk from one drum to another, careful not to expose himself to the southward side. Carl followed him. It took an effort to stay on the ice, gingerly digging his clamp‑toes in for each long step. He fought down the urge to leap, to fly above the mottled snowscape.
Blithe spirit, he thought. That’s what i was once. Zipping around, all spit and vinegar. Carl Osborn, space daredevil. But now. . .it just doesn’t have thee same zest.
There were only a few paths that would not take them through the thick dust fields, kicking up plumes that would give their position away. Jeffers motioned to him and they sprinted across a patch of brown spill, running almost horizontally in long gliding steps, boots finding leverage on knobs and juts of ice. They reached the shelter of a chem module, a stained cylinder long sucked dry.
“They must be able to see us by now. I— “
—Shhhh! This close, they can pick up even local comm. —
Carl bent down for shelter, feeling mildly ridiculous. He glanced around the curved edge of the cylinder and took in what he could. Yes, definitely—​new structures near the lips of the Nudge shafts. They looked makeshift, thrown together from old cargo canisters and struts. He could see nearly to the south pole itself. Neptune hung barely above the horizon, a faint green pinpoint.
Under high magnification, Neptune’s equatorial bands made brown concentric circles, resembling a target.
Some Ubers still wanted to fire the Nudge to make Halley a Neptunian satellite. They could harvest gases from the upper atmosphere settle on the largest moon. Carl wondered idly what it would be like to live out his days with a slumbering green giant filling the sky. Not a lot like California, no. Maybe I should’ve gone into the insurance business. But he still hoped to see Earth’s blues, and reds, and autumn browns again . . . .
—We see you. — An alert, young voice. Carl glanced around the edge but could spot no one ahead.
“It’s Carl Osborn. I’ve come to talk.”
—Got nothing to talk about. Jeffers told you our policy. — The voice was tense but determined.
“Who is that?” Carl whispered, touching helmets with Jeffers.
—Name’s Rostok. Saul revived him about ten, eleven months ago. Now he’s Quiverian’s number‑two guy down here. —
“What’s he work on?”
Jeffers made a sour face. —Mounting the electromagnetic assemblies. —
“Oh, great:” A Nudge engineer. One of those had to go lunatic.
—If you come any closer we will not be responsible for the outcome. —
“Not responsible! What kind of crap is that?”
—We declare ourselves independent of Halley Command. —The voice was tighter, clipped.
—The hell you will! — Jeffers snapped before Carl could motion him to silence.
—We already have. And no Percell is going to tell us what to do! —
Carl breathed deeply. It did no good to blow up at asinine speeches; he had learned that the hard way, through these years. Jeffers was visibly grinding his teeth; Carl signaled him to stay quiet. “What . . . do you want?”
—Not food, — Rostok answered smugly. —We already have enough hydro set up here to feed ourselves. Found a nice thick vein of edible Halleyforms, too. Delicious. Feed ‘em heat and they grow like crazy. —
So we can’t starve them out, Cart thought automatically.
—We want—hell, we already have! —control ofthe targeting of the Nudge. —
Jeffers jumped up. —You bastards! That’s our gear, our labor that built it. Rostok, you put in  couple of months. The rest of us been buildn’ the EM guns for years! I’m double-dammed if I’ll let some—uh! —
Jeffers grunted as Carl yanked him down. “I’ll do the talking.”
            —Can it, Jeffers. We got the flingers, so we call the tune. —
“You have no right to determine the Nudge,” Carl said as calmly as he could.
—We got the flingers, and we represent Earth. —
“The hell you do. You represent nobody.”
—We speak for Earth. We won’t let you Percells take this plague carrier back into near‑Earth orbit. —
Carl had hoped that, with the diseases checked, people would become more reasonable. Looks like it’s just given some of them the energy to be real sons of bitches again.
He opened in a reasonable tone. “That has to be decided in the Council. Look, Rostok, I’m coming out. I want to talk face to face.”
Carl stood and walked around the edge of the cylinder. Was there some movement around a jumble of crates on the horizon? He squinted, then thumbed up the telescopics. Yes—figures working at something, looking this way.
He heard mumbles on a side channel, then the clear voice of Joao Quiverian. —We warned you, Osborn. —
A sudden brilliance cut the dim sunlight. It was invisible in the vacuum but cast stark shadows where it lanced into a hummock nearby. Steam exploded, stones rattled on Carl’s helmet. A geyser burst nearby as a second laser bolt splashed the ice. Carl dived back behind the cylinder.
—That enough for you?​—
Carl blinked, blinded by the glare.
Jeffers sent, —They’re usin’ those big industrial lasers—the spot welders. Cut the big girders with ‘em. Can’t aim ‘em much but Jeezus do they burn.
“Shit!”
—Don’t show yourself around here again. —
Another blazing burst streaked into nearby ice. Blue‑white gas billowed into a swelling sphere.
“Damn,” Carl said grimly. “We can’t even use mechs against that—we’d lose too many. We need every one we’ve got for the Nudge.”
            Jeffers grimaced and swore steadily. —Prob’ly smash up the flingers if we tried. —
            “What the hell can we do?”
—That’s what I thought you’d know, — Jeffers said 
“Shit!”
 
Meetings. Carl fidgeted with his pen, shifted restlessly in his web‑chair. You can judge the importance of a problem by how many endless meetings it generates.
He watched the wall weather as much as he could— luscious hills rising from Lake Como in northern Italy, with water-skiers cutting white Vs in waters of ancient blue— but he had to appear to be intent, giving every faction its due attention. They were grouped in loose knots around the meeting room in Central. The Arcist insurrection had reopened the issue of Nudge targeting.
A Pandora’s box, Carl thought moodily. And all this had to happen just now, before I could speak privately to the important people, gather support for what I’ve got to announce. He bit at the end of his pen, a nervous gesture he had picked up sometime in the last year. With over two hundred revived crew, there are plenty of members for each faction. And I have to let them all have their say, exhaust the energy Quiverian’s stirred up. Worst possible timing . . . as usual.
They had been going nearly two hours now and the groups had lined up exactly as he could have predicted.
The most popular idea was the mission’s original flight plan: a Jupiter flyby on the return to the inner solar system, but before the comet approached too close to the sun. They could swoop deep into the giant planet’s gravity well like a race car in a steep turn, stealing vital momentum.
Using the south‑pole flingers, they could aim the Jovian flyby to turn Halley into a short‑period comet. That would make rescue from Earthspace easier and harvesting of Halley Core possible. The Plateau Three people favored the original plan, as did the solid majority of nonaligned crew.
The Ubers— the radical Percells led by Sergeov— wanted a different variant of the Jupiter flyby. Their final goal, though, was genuinely bizarre— to abandon the inner solar system entirely, and return to the spaces out here. Fire the Nudge at a low impulse, they said, and during the flyby pass over Jupiter, rather than ahead of it. That would loop them outward again to rendezvous with Neptune. Use the Nudge again to slow Halley and get captured. Become a moon. Spread out, colonize the rock and ice of Triton. A colony of supermen, perfecting themselves beneath a sky filled with a dm green ball of methane-streaked clouds.
Two vastly different plans, but both calling for  rendezvous with Jupiter in 2135. Astronomy allowed many different destinations from that one gargantuan world.
The Plateau Three spacers and Sergeov’s Ubers wereunited in their need for a Jovian flyby, but they made uneasy allies. They differed about many other things, and gave each other guarded glances.
Carl had checked the mission requirements himself, not trusting anybody’s calculations. It would take a delta‑V, a change in Halley’s current velocity, of 284 meters per second in the Nudge— aimed at 72 degrees north declination from the ecliptic. Not so easy. Possible, though, using thrusters located at the south pole.
Medieval societies squabbled over rarefied points of theology . . . and now we argue vector targeting. Equally pointless, maybe…
The irony of the Uber‑Plateau Three alliance was that now the Arcists had virtually destroyed both options.
To bring off a good Jupiter flyby on the inward‑falling leg, they had to use the south‑pole flingers. And the Arcists wanted above all costs to keep Earth pristine and safe from Halley contamination. If the Jupiter encounter came off badly in the crucial hours of encounter, Halley could be flung deep into the inner solar system. The Arcists would never go for a maneuver that brought Halley near the home world. To avoid that possibility, they would refuse use of the south pole unless they were in control. Quiverian and his fanatics would rather die in deep space than let anyone else handle the maneuver.
He read the signs, and knew that the situation was close to war. If something wasn’t done, soon, there would be killing. So Carl had sent a squirt Earthside as soon as he returned . . . and gotten confirmation. He had to offer a good option to the Council, now, before factionalism made compromise impossible.
Even if I have to fudge the truth . . .
He waited for a natural break in the talk. The wall weather now showed a sloop tacking in high seas, her stately turn unhindered by glistening steel-​blue waves that hammered her without pity or effect. Her sails billowed triumphantly, shimmering white beneath a hard cold sky. She’ll make port, he thought. You can see it in the way she moves.
            He let the talk run on for  while. When the silence of confusion and doubt came, s he knew it would, he rose and began to speak. He caught and held the eyes of each faction leader in turn—Otis Sergeov hanging legless in air, arms folded adamantly; Joao Quiverian here under a truce, as solid as ever, eyes smoldering; Jeffers, who represented the Martian Way group, lean and sardonic; and the others, who had no particular politics, but did want a chance to live.
Carl spoke slowly, conveying by gesture and expression more than through words the hope he had, the plea for confidence, for solidarity before this new threat.
“This mission was planned around a planetary carom past Jupiter. That’s why we put launchers at the south pole— which are now unusable.”
That put Quiverian on the spot. The others glared at the sallow Brazilian. Of course, Carl wasn’t quoting the man precisely. He hurried on before Quiverian could interrupt.
“But the south pole Nudge isn’t our only option.” He flicked a tab on his sleeve and a chart appeared on Central’s main screen. “It would take a relatively simple Nudge to reach Earth itself. A change in velocity of only sixty‑three meters per second, aimed about forty degrees south and nearly ninety degrees away from the sun would bring us home.”
The men and women stirred, varying emotions flickering across their faces. Home.
“But to do it accurately demands that we despin Halley first. We’d arc in near Earth, good for a quick jumpoff and rescue . . . but only after perihelion passage. We’d have to weather that terrible storm. It’s anyone’s guess how many of us would survive high summer on a comet.”
He had let the frowns and scowls build; now he defused them. Quiverian was red as a beet, opening his mouth. Carl cut him off.
“Of course, Earth Control might get a bit miffed . . . .”
They looked at each other, blinked, and guffawed. Their laughter released some of the long‑building tension. Of course Earth would never allow a plan that brought Halleyform spores that near the atmosphere. Even Quiverian relaxed slightly, when it was clear that Carl had not been serious.
“There are other alternatives to Jupiter,” Carl continued. “We could try for Venus— jump off in aeroshells, decelerate in the upper atmosphere. But that’s after perihelion again, and we might not survive slamming into that atmosphere at eighty kilometers a sec or so.”
            He swept the room with a long, penetrating gaze. Cap’n Cruz would’ve done this right, he thought. Or maybe he would’ve stopped all this factionalism long ago. I’ll never be the leader he was.
“On the other hand, there is an encounter that’ll get us to a planet before perihelion, and at lower velocity— one with Mars.”
A stir of disbelief. “Mars?”
“You mean target. . . ?”
“I didn’t know it could even be . . .”
He went on swiftly, not giving anyone a chance to break in.
“Look. We can’t allow a single faction to control our destiny—“
“And we will not allow use of the south pole unless we have control!” Quiverian shouted.
Carl held his palms up, open. “Okay. That means we have to abandon the Jupiter flyby totally. The next best mission demands a pass into the inner solar system, but not coming near Earth. Instead, we can vector the Nudge to Mars. The encounter itself won’t divert Halley much— but it’ll give us a chance to jump off.”
Some engineers shook their heads. Carl kept on going, before the objections could begin.
“We’ll build aerobrakes and swoop into the Martian atmosphere. It’s thin but deep, a good target for us, especially since an encounter with any planetary atmosphere will be awful damn fast.”
A spacer asked, “We could lose enough velocity on one pass?” 
Sharp question. “No. We’d have to do several maneuvers.” He ticked off fingers. “Aerobrake at Mars, divert outward to Jupiter. Aerobrake again there with a gravity assist. Pass inward to Venus, swing around, head for Mars again. By then we’ll have shed enough velocity to make a successful rendezvous brake in the Martian atmosphere. We can get out of the aero shells, come alongside Phobos.”
A long silence. They stared at him.
“But . . “ Keoki Anuenue muttered. “How long will all that take?”
“Twenty years.”
Gasps.
Carl rode over the babble with, “That’s twenty added to the nearly eighty we’ll have been gone. But it will be worth it to get to Phobos Base, to safety and maybe eventually, home again. I should add that this plan has the approval of Earth Command.”
A Plateau Three woman said angrily, “What’ll happen to Halley?”
            Carl shrugged. “JonVon shows it wheeling off into the outer system, back to its original home in the Oort Cloud, gone for good.”
Jeffers said thoughtfully, “We could target Halley smack on Mars— give it an atmosphere!”
“Sure,” Sergeov said, “and try aerobraking at same time. Impossible!”
Jeffers began, “But— “ He shut up as he noticed Carl’s signal to be quiet.
“It’s a chance to live,” Carl said emphatically. “If we try the aerobrake and guide Halley to optimize that. Anything else is suicide.”
“What can we expect at Mars?” Quiverian demanded suspiciously.
“Quarantine. Maybe Earth’ll order us isolated on Diemos. Let the medicos study us until Earth is sure these diseases are controllable.”
Another long silence. They all contemplated this new idea, letting it sink in.
“Is possible?” Sergeov asked, scowling.
Carl shrugged. “We might never be allowed into Earthspace— not that that’ll bother the Ubers, eh? Remember, though, that there are decent places to live in the small scientific colonies of the asteroids. Maybe we can even do some worthwhile pioneering on Mars itself.”
Jeffers beamed. “Damn right.”
Carl held up his hand. “One more thing. Earth Command is very strong on this plan. It has made acceptance a condition for getting the Care Package.”
That got to them. The high‑speed rocket carrying supplies was the centerpiece of their fresh hope. They had to have it.
Carl realized that the hardest part had been won.
He explained further with some graphics JonVon had whipped up with only minutes’ warning. The Council listened with glacial but growing acceptance. At least it seemed the idea was possible.
Complicated, yes. Difficult and risky, yes. But possible.
And perhaps the only possibility.
Carl remained standing. He kept his mood grave but sympathetic, determined but flexible. And one by one, the factions voiced their own narrow views
The Plateau Threes disliked throwing away hard-won Halley…but they were used to taking their lead from him.
The Ubers grumbled, but admitted they had no other option.
Jeffers and the few Percell spacers who had clung to their dream of Mars terraforming were overjoyed. They would get to work near Mars, perhaps start the greening of that arid rustworld.
The Arcists weren’t totally happy. They distrusted Carl. But this option ​kept Halley far from Earth. And the sanction of Earth Control lent it weight.
Through it all Carl felt the dark undercurrent of Percell and Ortho running, but muted now by the constricted, bleak future they faced. The largest part of the crew belonged to a group he called the survivors— because in the end, that was all they cared about.
Quite sensible, he thought ruefully. And I’m their natural ally . . . even though I don’t believe we’ll ever really get out of this alive . . .
He watched the sloop run before the wind, her sails big-bellied and impossibly white, her bow cutting the water sharp and sure.
And gradually, reluctantly, the factions came around.
The Council broke up at last with grudging agreement. They would try to reach Mars.
Carl sat down at last, feeling a sudden fatigue sweep over him.
The Arcists are right. They can’t trust me. I know this Mars business isn’t going to pan out right, but it’s politically necessary right now. Necessary in order to prevent a civil war. In order to get the Care Package. The hard truths can come later.
He shook his head.
I’m turning into a goddamn diplomat. I don’t think like a spacer anymore, not even like an engineer. Christ! — I’ll be wearing black tie and tails next. And when I look in the mirror the tongue I see will be forked.
 
 
VIRGINIA
 
The machinery was starting to look old. The original glossy finish had faded long ago, until it was hard to read the names of the equipment manufacturers anymore. They had been rubbed nearly illegible after thirty years of faithful scrubbing.
Ozymandias, my secret hideaway. Virginia glanced over in the back corner of the lab, where little Wendy sat patiently, drawing a small trickle of power from a wall socket. The tiny maintenance mech peeped once and started to rise, but when Virginia said nothing it settled down once more.
Funny, how you didn’t notice things for a while, and then they suddenly hit you. It had been almost two years, Earth time, since Virginia had been thawed and returned to duty, yet in all that time she had not once paid the slightest attention to Wendy. She had been too busy.
Now she contemplated the little mech, bemused.
Thirty years. She’s cleaned and tended and guarded my sanctuary, keeping things just as I left them.
Maybe Saul is right. Maybe I do good work.
She smiled.
Watch it, girl. Keep this up and you really will start to imagine yourself a goddess, like those poor creatures— barely human anymore— who followed Ingersoll down into the deepest caverns, who bow to my mechs and address them by my name.
The last two years had been so busy, for her, for Saul, and for Carl. It struck her that she had not taken any time to stop and think about what had happened to all of them.
A fine trio, we are. None of us were important at all, back when Captain Cruz lived, and everyone was one big, happy research expedition. Carl was just a petty officer, I was a junior Artificial Intelligence tech, and Saul was a doctor with a strange passion for bugs.
Now poor Carl is whatever passes for commander, these days. I’m the Spider Woman, sending out her web of drones to keep the tunnels patched and the gunk controlled. And Saul . . .
She paused, pondering. Of us all, he’s the one who’s changed the most. Lord, I hope I don’t lose a good man to godhead.
He had been so preoccupied lately. Almost obsessed. Reluctant to link with her in the intimate touch of neural amplification. As if he were hiding something from me . . . or protecting me from something he felt I’d never understand.
Finally, it had come to a head. Last week she had lashed out, shouting at him in her frustration. Since then, he had left a few terse messages for her, her mechs had seen him in the halls, but for all intents and purposes they might as well have been on different planets.
All around her the holo displays glowed faintly. Even some of the units that had gone blank over her long sleep were replaced, now that she and Jeffers had gotten the autofac working properly up on A Level. For perhaps the first time since her awakening, no red warning lights glowed.
She found her gaze lingering on the Kelmar bio‑organic machine that she had spent half her personal weight allowance to bring aboard . . . ages ago. The heart of her bio‑cybernetic computer.
“JonVon,” she whispered. “I need some distraction from my troubles.”
There were things she used to do, for amusement, which she had not had time for in years. But now—
“Let’s see just how rusty I am at visual simulation,” she said, low, and pressed the Kelmar’s thumb ident. A display lit up.
 
So, Virginia. Will it be more than routine stuff, today?
 
She shook her head. “Let’s have some fun, like we used to.”
Virginia spent a few moments flicking switches and calibrating before slipping on the worn disk of her neural tap. She had grown so used to direct data flow, controlling or programming distant mechs as if they were parts of her own body, that it took her a few minutes to get back into the experimental, “synthetic” mode that had once been her own special way of interacting with JonVon.
But JonVon remembered. She had only to desire it, and a rainbow of light burst forth . . . an artist’s palette of brilliance.
I forgot about the colors! How could I have stayed away from this for so long?
Virginia constructed pink clouds over a placid, blue‑green sea. She drew seven multihued balls and juggled them in make-believe hands, something she never would have been able to do on the “real” plane.
 
We’re in good form today, Virginia.
 
She smiled. “Yeah, we are, JonVon. I’m going to have to go down into you and find out what you’ve done to your simulation software.”
 
     I have been busy. During my illness I was too distracted to tell you about it. However, there have been some interesting results. I am an open book to you, whenever you re ready.
 
“Later. Right now I Just want to play a little while.”
It wasn’t only in visual simulation that JonVon had made progress. Only her trained ear caught the little signs in his words, phrasing, and timing, that this was still far from an intelligent being. Otherwise, the voice might easily have been that of a living person.
She toyed with the images, making the broad, moonlit sea open up before her. A school of flying fish. Diatoms sparkling in the churned wake of a mysterious shadow, just below the surface.
It felt good. Here within the machine, there were none of the muddy, confusing crises that beset them all on the outside. Here nothing could frighten her. It was too much like home.
Lord, how I miss Hawaii.
She crafted a porpoise in the waters, which chattered and splashed her playfully. The simulation was so vivid that she almost seemed to feel the droplets.
How long has it been since Saul and I made love linked this way?
She quashed the thought.
 
Will we be attempting a personality molding today, Virginia?
 
She shook her head. “No, JonVon. After so long, I’m not ready to try that again quite yet. I’ll tell you what, though. Let’s run a simulation of the gravitational sling maneuver Earth Control sent up. The one Carl got the Council to vote for last week. Do you scan the copy I inserted yesterday?”
 
Yes, Virginia. Do you want a chart? Numbers? Or a full‑sense simulation with extrapolation?
 
“Full sense, JonVon. I want to ride the comet . . . to see what it’ll look like forty years from now, when we pop open the sleep slots and find ourselves nearing home.”
Home, she thought. Eighty years changed. Will they even remember us?
Virginia felt she could almost sense the rush of supercooled electrons as her counterpart made its preparations.
 
     Ready to commence simulation, Virginia. Please name starting conditions.
 
            “Begin with the Nudge, with the equatorial flinger launchers engaged under Earth Control’s program.”
She settled back as the clouds and sea vanished. The porpoise, too, faded in a last‑minute chittering of defiance.
Blackness settled in, conveying a sense of depth that stretched outward, to where stars glittered in their myriads. And below the starscape an image formed . . . white‑streaked gray against sable. It was the by‑now-​familiar scene of dusty ice on the comet’s surface.
JonVon showed her the new launchers, optimistically depicted as completed at Halley’s equator. It’ll be some chore, building new accelerators to replace the ones the Arcists seized. We couldn’t ever do it without the Phobos technologies.
Arrayed in a ring around the equator of the prolate spheroid, the narrow-​barreled guns began firing— throwing pellets of native nickel‑iron away into space at large fractions of the speed of light— slowly, imperceptibly changing the momentum of the ancient iceball they were anchored in.
There was no sensation of movement, but Virginia identified with the tiny, simulated figures jumping, waving their arms on the surface. It was a nice touch for JonVon to put them in. For it would look like this— jubilant spacesuited workers leaping in joy when they finally began nudging the comet into a new orbit.
Using gentle signals as natural as moving an arm, Virginia let her sense of presence float upward to watch the simulation better. As the Nudge went on, she followed the icy core’s changing path through the vacuum.
Aphelion, four years from now, and bit by bit Halley s ancient orbit was changing. The launchers stole slightly from its angular momentum, causing it to begin its long sunward fall a few days before it normally would have. The comet’s inward velocity was small at first, but it grew.
Virginia knew this simulation wasn’t intrinsically any more accurate than the ones Carl had used, only more vivid. She wanted everything represented in images. It just wasn’t the same in graphs and numbers.
She rode the comet. The stars turned slowly as the time scale expanded and years flickered past. She and Halley fell together toward the cusp at the center of the solar system.
Ancient ices sublimed under the growing warmth. First carbon monoxide, as the core swept in past the orbit of Jupiter, and later carbon dioxide. The escaping vapors lifted black, powdery dust to meet the growing sunshine. A thin haze began to form.
The rendering was vivid. Virginia watched the faint, glimmering dust and ion tails begin to take shape, like ghostly banners unfurling in the growing light.
On at least ten score occasions the spinning ball of ice had fallen this way, since that time when it had passed too close to Jupiter and been snared into the middle solar system. Since then it had been tethered to the sun on a shorter leash than most comets.
Space was roomy, vast, and since that one near‑brush with the giant planet’s gravity the comet had never met another physical object it could not absorb. Dust grains, little bits of rocky flotsam, they all had blundered into Halley’s streaking path and paid the price.
But the Nudge had seen to it that there would be another meeting. Something smaller than Jupiter, but much too large to absorb, would pass improbably close this time, while Halley Core hurtled inward.
And there it was! A pinprick of reddish light, just ahead.
Mars, Virginia thought. Right on time. Ready for a little carom action?
JonVon recognized a rhetorical question. Anyway, the machine was too busy to answer as the close encounter drew near.
This was Earth Control’s compromise, its plan to rescue them without risking infection to the homeworld.
I must admit, I didn’t expect even this much out of them.
Sure, public pressure, Earthside, was a major reason for the Care Package, which was now only months away from rendezvous with their little isolated outpost of humanity. Nevertheless, after all these years Virginia had grown cynical over just how much Earth Control really cared.
I’d have expected them to order us to commit suicide “honorably” and quietly, like good little plague carriers should.
The red planet loomed. Virginia asked JonVon to zoom in on the details, slowing the action as she and the comet approached rendezvous.
She swept ahead of Halley to look over the planet. The icy south pole of the dead world came into view first.
Red sands blew over Cydonia. The long-dormant Shield Volcanoes were pimples that poked nearly through the thin atmosphere, tufted on their flanks by thin, dry clouds.
Phobos rose around the small world’s limb. The little moonlet was a pockmarked stone, aglitter with lights, that rolled by Virginia and then set over the sharp, ocher horizon.
Nice people, she thought of the folk of Phobos Station. Too bad they’ve never been allowed to become a real colony. Maybe we can help them, there.
She looked back and saw the comet nearing, as the men and women on Phobos would see it thirty‑eight years from now.
It ought to be quite a show for those folks . . . Halley sweeping by almost close enough to touch. Mars has to pass through the thick of the tail for its faint gravity to catch our aeroshell lifeboats. And yet the planet and comet can’t be allowed to come so close to each other that the turbulence will knock our boats off course.
In the simulation, Halley was putting up a grand display. Nothing like the spectacle would show closer to the sun, of course; but the twin tails had started to unfurl, and the coma glowed like a fuzzy cloud of fireflies.
The simulation was excellent. JonVon even depicted the lights of Phobos winking off as workers battened down and covered up.
For a few days there would be too many meteoroids to risk venturing out into the open. A small price to pay, though, for a chance to rescue three hundred souls. At least Virginia hoped they would feel that way.
Three hundred people quarantined on Mars . . . that really might be enough to start a colony. Ithad never been one of her dreams to settle a rust-​red desert, but the plan beat the alternatives. And it’ll be nice to ,feel gravity again, to walk, and maybe even swim in a dome‑covered pool.
It’s not Maui, but I could get used to the idea of being a Martian.
The separation narrowed. Halley’s surface seemed to fizz as hot spots threw fountains of gas and dust into space, adding to the coma’s brilliance.
Is it a trick of perspective? Or are we really going to pass as near as it looks?
Sparks flew off as tiny objects separated from the comet’s head in soundless explosions.
The life rafts. Armored against the dust and heat, the aeroshell-covered sleep slots would split way from Halley. Tiny, mech-controlled rockets increased the spacing, guiding the hibernating colonists toward their first fiery encounter with the red planet’s atmosphere.
Virginia backed away further, giving the simulation space.
All Earth will be watching this. The folks on Phobos won’t be the only ones having quite a show.
Halley’s cloudy coma seemed to touch the planet. Virginia blinked.
Something’s wrong. How can it . . .
The coma began to warp out of shape, compressed by sonic shock waves as the globe of gas encountered the planet’s sparse atmosphere. Ionized gas bowed outward and away from the weak Martian magnetic field.
The sparkling dot of the core itself, a trillion tons of ice, pulled forward, unimpeded by anything so tenuous as gas or magnetism. It fell ahead of its cloud, and began to glow still brighter.
NO...
Gaseous bow shock waves multiplied into expanding cones. Sensing that she wanted to follow the action, JonVon slowed the encounter as Halley Core scattered the tiny lifeboats like pollen grains and sped on toward closest passage.
Closest passage . . .
The nucleus split apart! Then again. Four chunks streaked inward at an angle, their path through the Martian atmosphere now incandescent. Then they struck the little world.
One piece seemed to glance off the limb of the planet, like a hammer striking glowing sparks off into space. Plumes of dust roiled where the mile‑wide bit had briefly touched down.
A large fragment scored a direct hit on Olympus Mons, shearing off the left side of the great volcano in a titanic, blinding explosion.
Simulation or not, Virginia blinked away the afterimage from that flash. By the time she could watch again, the series of searing blasts had turned into spreading orange clouds. The thin atmosphere rippled and swirled like a shallow pond into which bullets had been fired.
Quakes shook the ancient sands. Under Mars the permafrost buckled and melted. Virginia imagined she could sense magma stirring.
She was too stunned to do more than watch, unbelieving. She sought out the little aeroshells and found one, two, tumbling away toward the sun. Others glowed briefly as they hit the rolling dust clouds, flared, and went out.
Some had simply disappeared.
It was supposed to be a gravity carom! A near passage! Earth Control never said anything about this!
Carl never said anything about this.
Unconsciously she willed her simulated self away from light— away from the burning, sunlit face of the rocky crucible.
Mars fell back as she fled outward along its shadow. Seen from dark​-face, the planet was a thin crescent of red wind, tinged in fire. From one side of the crescent, a rosy pyre bloomed: the god of war answering heaven’s violence in reawakened volcanoes.
Unbeckoned, unwelcome, a line from Shelley came to mind.
 
Look on my Works, ye Mighty, and despair!
 
Virginia disengaged, her hands shaking as she tore off the contact disk. In her mind, though, the scene continued. Imagination went on simulating what was intended for thirty‑eight years hence, picturing the sun as it would rise on the morning following this encounter, to shine over a steamy, cloudy day on Mars.
And later, for just a little while, there would be rain.
 
 
SAUL
 
“Smelly chemicals snoozed 
Through the primordial ooze, 
Carbon, oxy, lime 
Phosphorous and time 
That’s how began the Blues.”
 
It was an old biologists’ drinking song from the twentieth century. Saul had learned it in England, during a rainy winter at Cambridge. It seemed appropriate that it should come to mind now, as an earthenware bottle lolled and sloshed in his lap and he sat in the dimly lit corridor outside his lab, trying a Polynesian remedy for what ailed him.
            Keoki had given him the jar of homemade hooch saying, solemnly, “You need drunk, Saul.” And, of course, the fellow was right.
 
“Things were oh so clean, 
Decently marine, 
Then virus climbed aboard, 
At first a chewing horde, 
With a voracious gene.”
 
There was a refrain to the ditty, to a jazzy, hip beat.
 
“Dat dere ole virus 
Conspired on us 
And brought us to our knees.
 
Sent us a fever 
Subtler than a cleaver 
Infect me if you please.
 
Come play with me, 
An anthology 
On informative disease.
 
Might as well play host 
Don’t give up the ghost 
When your cells are in a squeeze.”
 
Saul nodded, sagely. “There. You see? They knew about symbiosis even back in th’ eighties, when they weren’t even sure yet they were in the Hell Century. Goes to show there’s never anythin’ new, under th’ sun.”
Nobody was there to hear him, of course. He had finally sent Keoki back . . . the big Hawaiian’s wives must be worried about him, by now. Saul had assured his friend he would go right to sleep, and so Keoki had left, charging him to try to cheer up.
In fact, sleep wasn’t in prospect, right now. Saul sat and nursed the bottle. He had never felt so far away from home.
Strictly speaking, in four years we’ll be at aphelion and headed back to Earth again. But orbital dynamics was not on Saul’s mind, right now.
She’ll never approve, he told himself.
Oh, yeah? Well, how do you know unless you ask her?
Truth be told, he was simply afraid…afraid of what Virginia might think of his latest experiments. Miracle cures where one thing. Experiments with animals and plants, fine.
But among the gifts from Earth had been data on the force-growth of human bodies. It was like Houdini being challenged by a new lock, or a painter by a blank canvas. The need was there . . . the dare irresistible.
How do you know what Virginia would say? Maybe you don’t have to sleep in a cold, lonely lab.
Saul shivered, and knew that he was just too much of a coward to test it.
Ah, but what if he could give his love a gift? A gift of the very thing she most wanted in the world? The thing she had reconciled herself never to have?
One night, weeks ago, as she lay in exhausted slumber, he had taken the samples he needed.
From Lani Nguyen— trustful Lani— he had acquired the secret cache of human sperm and ova she had smuggled with her from Earth. He had all the materials he needed, now.
But since then, he had remained indecisive. Until tonight.
He had spent all day laboring in the Arcist enclave down at the south pole— as Colony Doctor he was neutral in all disputes— and had returned depressed. Life was miserable and cold, down in those warrens. Their fusion pile sputtered and barely put out enough power to maintain their greenhouses. Worse, Joao Quiverian had his own factions to deal with— fanatics that made his own Arcism seem moderate, whose loathing of anything associated with Percells seemed to know no bounds.
Keoki was right . . . I needed drunk.
Another ditty passed through Saul’s mind. One about the fifth Irish Civil War. It was a sad song of fratricide, but nobody had everwrittenanything better for either drinking or pity.
He was humming to himself when a flicker of movement made him look to the left. He squinted at the faint line of phosphors, diminishing in the distance, and saw that several were being occulted by dim shapes approaching down the narrow hallway.
Nobody was supposed to ever come this way. It was part of his agreement with the clans. Then who. . . ?
He blinked. Felt a chill.
Weirders . . .
They drifted into view . . . manlike shapes, but tufted all about like slime-covered sea creatures. The assemblage of native forms each carried was different. In one case there was nothing of the original man left but the eyes. In the other, there was still a face visible through the symbiotic tangle.
This is synergism taken farther than even I can stomach it, Saul thought queasily.
Several times, since that day when the ex‑spacer turned mystic, Suleiman Ould‑Harrad, left the upper levels to go down and join these creatures, small notes had appeared tacked to Saul’s door. He had filled every request, often leaving bottles of his sera outside. Each wake​shift, when he arose, the packet was gone. In its place lay a small sample of some strange lifeform Saul had never seen before.
It was a trade, medicine for more pieces to the puzzle that was Halley. It suited Saul fine, for he had wanted to find a way to treat the weird denizens of Far Gehenna, anyway. Since Ould‑Harrad had gone down to join them, they had seemed to become better organized, less suspicious and violent when someone from a more “normal” clan crossed their path.
He blinked, however, when both emissaries bowed low.
“We c‑come and beseech‑ch your help‑p.”
The stuttering voice took Saul by surprise.
“I‑I didn’t know any of you could still talk!”
The one with the face shook its head. “Some c‑cannot. But that does not mean we no longer think‑k.”
Saul nodded, hurriedly. “I’m sorry. It’s just that . . . well, you never show yourselves. The others fear you so.”
“As we fear them. But you are Ssssaul. The Doc‑c. We c-come to you with hurt.”
Saul was about to ask them to come into the lab when the lead weirder opened a gap in its foliage and brought forth a small brown bundle. Whimpering sounds came from it.
“C‑can you fix‑x‑x?”
The otter had a broken leg. It writhed and bit at the one holding it, to no apparent effect.
“Of course,” Saul said as he stood up and pressed the thumb-code plate by the door. “Bring her in. This shouldn’t take long.”
Except for Lani and an occasional mech, nobody else but him had ever crossed this threshold. Saul was sure that nobody stranger ever would again.
But then, he had never been very good at predicting.
It was an hour after the Weirders had left that he found himself standing beside the master cloning chamber, with his mind made up. There were sound scientific reasons to proceed with the experiment. The colony needed it. Humanity needed it
He nodded. “JonVon, I want to set up a secret data base.”
 
 
CARL
 
If he squinted against the sun’s hard knot of yellow, the icescape lay before him like a land of dreams. Armies of men and mechs surged across the slashed, stained territory. They towed long cylinders of buffed steel and alabaster aluminum oxide, or swiveled great clumps of electrical gear, or tugged transformers that, made to operate in cold vacuum, looked more like crusty brain coral than loops of gleaming copper and iron.
The laboring gangs sped across ice that was gouged and split, great troughs dug deeply into it, cut and formed and hammered. At regular spacings Jim Vidor had erected spindly towers by melting, force‑forming, and refreezing water into crystalline struts, levels, braces.
Cobwebbed strands connected jutting, orange‑tinged fingers of flash‑wedded crystals. Ice had little shear strength, and well only under compression. It was impossible to believe that the arabesques were merely functional. Still, Carl had no doubt that Vidor, if pressed, would be able to come up with an explanation for each extruded, delicate strand, every corbelled arch, all the spindly weaving art of it.
Carl had not asked. Humans could not stick remorselessly to the narrow and practical; anyone of skill yearned to express something deep and abiding through his craftsmanship. Perhaps it was the impulse to leave an idiosyncratic, quirky dab of self on the most enduring things they made. Probably it was something deeper, tied to the spirit that had brought a lone tribe of primates so far out from their own warm. moist world
            Carl remembered the opening lines of a poem Virginia had shown him months before. Somehow they had stuck with him.
 
The sea is calm tonight.
The tide is full, the moon lies fair.
 
Omens for good sailing. The poem had something to do with beaches and oceans, and Virginia had sensed some resonance in him for those images. Voyaging out here, sailing against gravity’s tide, resembled the grand old days of seagoing craft. They had tapped a fraction of the sun’s raw photon wind to control the comet’s outgassing, in the first months after landing. Then they ran before that wind, using sunlight only to yield electricity. The crucial time was coming now, when their iceworld craft had to be pushed into a fresh orbit, a new course charted.
He smiled at himself. Clinging to the sea analogy, eh? All because you’re deep in your bones a spacer, and can’t forget it. Ever since losing the Edmund, you’ve been yearning for a ship. This chunk of ice and iron is all you’ve got left.
It was so obvious, Virginia had seen it. She had told him that poetry was a consolation, and to his surprise he had found himself enjoying some of the stuff she transferred into his display. That would’ve been utterly impossible for the brash, self‑involved spacer he had been thirty‑five years ago. He’d aged only seven years in that time, but that span had a weight of its own. His younger self now seemed distant, almost implausibly blind.
I hope Virginia can’t see too well into me. She’ll find out soon enough how much all this hope and euphoria are false, based on an unavoidable lie ....
He didn’t like to recall that. He shook his head and moved across the ice, taking long strides, surveying the work. Keep busy. Don’t think too much; it’s not your strong suit.
Carl circled around a gang of laboring mechs to reach the long trench of Launcher 6. A completed flinger filled the scooped‑out, obliquely descending trough. Two engineers were testing a flywheel made from Halley iron.
The machines would deliver momentum at a precisely calculated rate and angle. At first they would fire parallel to the equator, to slow and finally halt Halley’s fifty‑hour spin. After that, the launcher would pivot about an axis buried in the trench, bringing it nearly perpendicular to the equator, in line with Halley’s center of mass. Then would begin the long stuttering bursts which would, delivered over years, add minute increments of momentum to Halley’s slow, stately swerve at aphelion. All the launchers, pulsing endlessly, would sum up to the Nudge.
— Real pretty, uh? —
Carl saw Jeffers approaching with an easy, practiced lope. His suit tabard was a crossed pliers and wrench in a cube, stained and spotted.
“Beautiful. Is it tested out? Ready for horizontal mounting?”
— Sure. Sets in there jest fine, any angle you want. Mechs’ll get it duty​-mounted soon’s testing’s over. —
Jeffers grinned happily. He was the mainstay of the Nudge, finding solutions to problems with a quick, expert savvy. He worked eighteen-​hour shifts without a sign of fatigue. The factory at A Level, humming away now with robos making replacement parts for launchers and rockets, wouldn’t exist without Jeffers. Carl remembered when the man had put in the minimum, wrapping himself in holotapes or pornstims, blotting out the reality of where he was. Work was what he had needed. To Carl, that alone was reason enough to do all this, even if his friend surely suspected that it was all a farce ....
— Every crew’s ahead of schedule. Even puttin’ in extra time, without me askin’. —
“We’ve finally got something to work for.” Carl said it without meeting Jeffers’s eye.
— Damn right. —
A manager‑mech approached, an extra dome perched atop its carapace in a makeshift kluge. Virginia’s add‑ons worked marvelously, making the mechs and robos far more versatile, but they weren’t elegant. The mech winked its lamp to attract their attention and sent, — Launcher 6 complete. Human tech Osaka states that the device is ready, for formal testing. —
Jeffers nodded. — Fire the sucker! —
Warning gongs sounded over the comm line. Everywhere on the surface, teams stopped work and climbed out of pits to watch. Their suits were scratched, worn, discolored, patched with homemade parts.
A ping ping ping of warmup rippled over the comm frequencies, thin ringing echoes of the charging now under way in the trench. Carl peered at the tip of the launcher, which jutted free of the ice nearby, pointing at the sky.
            He felt  prickly excitement,  gathering tension. If they’d made some mistake in the design, in assembly…
            A small tremor came through his feet. A rattle in the microwave, a skreee—and the unit discharged.
Simultaneously, a vague haze appeared et the mouth of the launcher. He wondered what was wrong, until he suddenly realized that the firing rate of the flinging tube was several capsules per second— and he was seeing the blur of their passing.
That was all. No roar, no belching smoke. The launchers were designed to operate with near‑perfect efficiency, to generate as little waste heat as possible. If even a fraction of a percent of the launching energy seeped into the surrounding ice, it would evaporate away the structural support, producing dislocations, unbalancing the carefully configured momentum-​matching of the accelerator segments. Long before the ice was gone, the ratcheting instability of the drive tubes would jerk and thrash them into twisted steel.
But the flinger functioned smoothly. A cheer rose across the comm lines. People raised their arms in victory salutes as far as Carl could see, dancing on the grimy ice, leaping high into the blackness. Only the mechs continued stoically about their tasks, oblivious that humans had at last clasped the helm of this ice ship. Halley was no longer just a tumbling dirty snowball in the long night. She was now a spacecraft.
Jeffers was babbling excitedly, repeating operating parameters as he read them off his helmet display. Carl could follow some of the rapidfire reciting— kilo‑amperes surging in low‑impedance circuits, voltages building to sharp peaks and then collapsing as each slug passed, leaching the energy of inductive electric and magnetic fields. Energy poured into the capsules, electrodynamic momentum flowing like a fluid at the speed of light.
Only electrical acceleration was efficient enough to avoid the waste-​heat problem, to avoid slowly melting the comet itself. For the moment there were ample piles of iron at the north pole, mined in the first year of the expedition, but deep beneath each launcher was a mech mining operation, where in constricted caverns the robots dug and processed more of the comet’s natural, ancient metal.
A factory on A Level made lightweight buckets of a special superconducting polymer. These were loaded with iron and other heavy wastes. Each metal‑filled dollop became a bullet. Conveyors fed these with unrelenting precision into the flinger barrel, where the surging voltages clasped each pellet and flung it to enormous speeds— ​ten thousand kilometers per second, nearly three percent of the speed of light. Launcher 6 was a cosmic machine gun, firing slugs that would reach the nearest stars in a few centuries.
We could have built starships, if we’d only had the nerve, Carl thought. Maybe someday.
            Such was the mass of Halley that even these enormous speeds were barely sufficient for the task of piloting. Carl tuned in to an engineering frequency and herd a staccato braaap braaap braaap as each pellet picked up its miniboosts in the flinger column. Launcher 6 was the first of fifty-two that would soon ring Halley, stuttering forth their kilogram pellets for five years. Aphelion, when the comet head paused like a ballet dancer at the peak of his leap, was the most efficient time to divert Halley. Fully ten millionths of the comet’s entire mass had to be ejected. That demanded dozens of mechs supervising the mining and smelting of iron, minirobots to toil beside the endless conveyor belts, subroutines and expert programs to catch every snag, each hitch in the unending stuttering fever of the Nudge.
“Goddamn,” Carl said. “It works.” He felt a rush of relief and realized he had been clenching his hands.
The cheering went on. Even this demonstration, which would run for a mere few hours, was slowing Halley’s primordial spin, minutely altering its long gliding ellipse.
— Runnin’ smooth, too, —  Jeffers said, grinning happily.
— Come on down to Launcher Five. I’ve got a nice li’1 pivot rigged there, keeps the flinger tube from comin’ unglued. We figured—
Jeffers stopped abruptly as a geyser of steam boiled from an ice tower nearby. Vidor’s intricate cross‑hatching of blue and ivory exploded in a shower of fog and glinting, tumbling remnants.
— Goddamn! —
— What? What’s happenin’? —
“Laser!” Carl flattened himself against the grimy ground. “Get down everybody!”
— What the hell— who’d go and—
“Arcists!” Carl realized “They must’ve heard the successful test over comm.”
Jeffers shouted, — But why? I thought Quiverian agreed. —
“Damned if I know.”
All across the field, people were ducking for cover. An ice tower farther away dissolved silently into mist. This time Carl saw the flash of light as the beam struck.
“They’re firing from that hill— over there. South twenty‑five degrees of west.”
Jeffers squinted at a distant speck atop a heap of leftover slag from one of the mining operations.
            —They moved one of those big industrials. Tryin’ to hit Six, but those things, they don’t aim all that good. —
            The comm rang with outrage.
            A bolt gouged into ice near a crouching form and Carl heard a startled tied cry of pain.
“Takeda! Get that woman sealed and to first aid!”
Carl crouched behind a hummock and watched fierce laser bolts send fountains spurting skyward. “Bastards!”
— We gotta do somethin’. —
“I could have Virginia send some mechs around behind, outflank them . . . .”
— Yeah, right, —  Jeffers said.
“No, wait. . .” He checked Virginia’s channel. A hiss. It was cut off. Of course. Only an idiot would attack without cutting off the defender’s source of support.
Another wail of pain over the comm.
Carl nudged Jeffers’s shoulder. “Launcher Six‑can you pivot it?”
— What? —
“Tip Six down? Aim it at the horizon?”
Jeffers looked surprised. — The safeties aren’t in. I dunno . . . that’s a pretty low angle. —
“Try it!”
As Jeffers crawled into the launcher trench, the ice‑tower fulcrum for Launcher 5 exploded behind them, sending cables and cowlings into a slow, fluid fall to the surface. Lost components, lost construction time, hurt crew— people who were his responsibility. Carl glowered at the distant dots working around the laser cannon, a murderous anger building in him.
He tuned out the comm channels, where voices swelled and swamped one another. People called for lovers and friends, sputtering in impotent rage. Mechs asked innocently for orders. Then Virginia’s voice intruded on his private line. — What’s going on? Somebody jammed my channels. Who. . .?
“Get some weapons up here!”
— But, but, what’ll we use? —
“Those small lasers in Three B— that’s all we’ve got that we can move right away.”
— But won’t they just pick off anybody who comes close enough to use small lasers? —
Carl swore. She was right.
— I can send some big mechs from the north pole. —
“We’ll be toast by then!”
He whistled a search‑and‑contact command for Joao Quiverian and had a channel in seconds. “Quiverian! This is Osborn. You—“
            The man’s voice was strained. —Those are not acting under my orders. Arcists they are, yes, but I cannot control them. —
“You expect us to believe that?”
— You must. It is the truth. —
Carl gritted his teeth. So the enemy was faceless. Anonymous. The people using those big lasers weren’t going to allow anyone else to take over the Nudge options, to try another orbit. With them it was all or nothing . . . and they would take all.
On the general comm, more screams as an invisible laser bolt struck a hillock and dissolved a deep pit into it. Carl saw a body roll away . . . someone hiding there.
He used command override on channel A. “Get those people off that slag mound by Launcher Two! All of you, take shelter down in the feeder tunnels.” A babble in reply. “And use ident codes if you want to be heard!”
He spoke a quick command in mech‑talk and the noise cut off as the channel controller went over to formal mode. Now suit radios would not even work until the system passed on your code-ordering. For a moment there was only an eerie hiss. Then, — Jones, BQ code to Osaka and Osborn. Leading party of five down to shaft now. —
— Lomax, DF code, to command. Got a good view from a safe height. Everyone P‑code your sitings to me. I’ll relay situation to Osborn. —
Carl nodded. A few good spacers who remembered their training were worth battalions.
—    Jeffers, GH code to Osborn Got it I think.​—
“Osborn, GH code. Got what?”
— Jeffers, GH. I’m tipping the launcher down. Got to turn it toward the south. You line it up, okay? —
Carl realized that the steady hammering of Launcher 6 had stopped some time ago. Now, as he watched, the assembly turned laboriously toward the distant low hills, its snout tipping downward. Carl got to his feet and swiftly moved behind the slowly swiveling launcher. The only way he could think to aim the thing was to eyeball it directly, sighting along the barrel.
Great. Real high‑tech.
And the Arcists were undoubtedly watching them closely. Their objective must be this site. They had destroyed the easier targets while they were getting the range right. Launcher 6 was much harder to hit, buried in its trench. But now that it was slowly emerging…
            He squatted down onto a patch of orange stain and closed one eye automatically, lining up the launcher barrel with the specks on the distant hill.
— Lomax, DF to Osborn. Got a tactical sketch of known enemy positions. Prepare to receive. They’re bunched up pretty close. —
Carl threw the picture over half his faceplate. Benchley’s rough drawing showed a main group and two wings— probably outlying spotters.
Not many of them. I count five. But they’ve got the best ground.
The Arcists were settled into a notch, taking advantage of the shelter. As he watched a bright blue flash winked— and he ducked automatically. Which was ridiculous; if he was in the full focus of the laser it would have blinded him instantly. Instead, they had aimed high. Only the fringing fields had struck him.
He checked Jeffers. Almost tipped enough . . .
He blinked to clear his vision; it didn’t help much. “Open her up!”
— I . . . I can’t just shoot that hillside with a full load! That’s a kilogram of iron at ten thousand KPS . . . it’d be like setting off a ten‑kiloton bomb! —
Carl thought furiously. “Empty casings! They only mass a couple grams. Have you got any?”
— Uh. Yeah. I’d better go at low power, too, —  Jeffers said. — Take a minute . . . lessee . . . one percent setting . . . —
Someone screamed. Another near miss. “We’ve got to return fire. Open her up!”
— Okay, okay. —  To his relief, Carl heard the braaap braaap braaap resume. The sound was different. Lower, rougher.
— It’s not tuned for this! It’ll shake apart! —
Carl thumbed over to telescopic. All up and down the hillside, plumes of vapor spouted as pellets struck.
“A‑Comm auto‑override. Jeffers, left!”
—Yo. —
The small gouts of fog leaped high, several a second.
A blue flash from the hilltop, brighter this time. The enemy, too, was zeroing in. Carl turned and saw the ice not far behind him flare and suddenly explode into pearly mist.
“Higher!”
— Gotcha! —
A line of bursting fog walked tip the hillside, erratic but rising, steadily rising toward the specks who manned the big, cumbersome tube.
Two antagonists, each wrestling with weapons too big and powerful to be used deftly…like fighters flailing at each other with steel beams. The first to score a hit . . .
Carl wondered what would happen if the laser struck him fully. His suit would reflect some, and at this angle the beam was spread over a much larger area . . . still; he didn’t want to find out.
“Go right! And higher!”
The jittering gouts of fog leaped, swerved, steadied‑and struck the milling specks.
Soundless destruction. Carl lay on the ice and watched the pellets pound endlessly into the targets— mere writhing dots and splintered, rolling parts of the laser— as the fog of the assault gathered, spread, and finally obscured the scene.
“Okay. You can . . . shut it down.”
— We get ‘em? —
“Yeah. Yeah, we did.”
Carl felt no elation, no zest. It had all happened so fast, so abstractly. A bunch of dots moving on a hillside. Brilliant, sudden flashes of blue. Then the distant spurts as streaking casings struck ice, struck steel, struck yielding flesh and cracking bone. A science of strict geometry and easy death.
— Hey, we did it! That’ll teach the suckers! —  The launcher fell silent. Jeffers leaped out of the trench, exuberant.
“So . . . so we did.”
He heard Virginia’s voice, and others, and with the returning babble running in his ears Carl walked slowly toward the hammered hillside, not wanting to see what was there but knowing he should. It was part of his job.
Suddenly his mind cleared and he remembered the rest of the poem, the lines that he had idly recalled only a few minutes before…a time that seemed months in the past, now.
 
And we are here as on a darkling plain 
Swept with confused alarms of struggle and flight, 
Where ignorant armies clash by night.
 
 
VIRGINIA
 
Spacesuits were aggravating. They reminded Virginia of how out of shape she was— of the passage of years.
She struggled with the adjustment bands, loosening some and tightening others in all the wrong places. Flab! No wonder Saul’s been so . . .
Virginia clamped down on the thought. Anyway, she was sure their troubles had little to do with her recent lack of exercise.
Maybe nothing was meant to last, she thought. Perhaps everything good self‑destructs in the end.
The image of a red world, new volcanoes bursting forth to greet the dawn . . .
For the first time since the abortive Arcist attack, Carl had given permission for her to come up and see him in person. Being indispensable had its drawbacks. With human guards and watch-mechs standing in layers around her lab to protect her, she had lately begun feeling like a queen ant, a slave to her own royalty.
Though a queen ant, at least, creates eggs . . . .
Another bad thought. Why were these things all coming to the surface right now?
Because we’ve begun killing each other, here and now? Is that why I’m so depressed?
Or is it because I’m lonely, and no longer young?
Virginia finished dressing and slipped a worn tabard over her suit. She didn’t even have one of her own— had never bothered designing one. This one— depicting a sheaf of wheat above three gold balls— had belonged to Dr. Evans, a Hydroponics man firmly dead for twenty years, now. The suit matron had reregistered it to Virginia and she had decided to live with it.
I wish it weren’t necessary to come up here in person at all, she thought as she began cycling through the lock.
But this business was too important to discuss over any comm line. It wasn’t just fear of being tapped. She wanted to watch Carl’s face when she confronted him.
The outer doors opened and the scene was briefly obscured by a fog of condensing vapor. The snowflakes blew away into space and she looked out across the open icescape.
In a sense it was a bit disappointing. Her linkage with remotes had grown so good that her vision on the surface actually seemed better in surrogate than in person. Skim‑walking carefully out onto the grimy crust felt somehow more removed than controlling a mech out here.
            There was a fluttering sensation of nakedness, too. After all, she had many mechs, but only one body. And it was out on the surface now, under the unwinking stars.
            The landscape was less scarred, out here by Shaft 6, than where her mechs and Jeffers’s factory hands had gouged and rutted the ancient comet. Here the dominant feature was a looming edifice that looked something like a cross between a glass Ferris wheel and a web spun of liquid spider’s silk.
A number of spacers were gathered at its base, gesturing from it to a point in the glittering blackness. She recognized the tabards of Carl Osborn and Andy Carroll, as well as several others— mostly members of the Plateau Three and Survivors’ factions. Virginia mumbled command phrases until she was able to latch on to the frequency they were using. It was child’s play to break their coding.
—. . . tell you I think the thing is just too damn small! They may have made advances since we left, sure. But even that hot fusion torch can’t have pushed more than twenty tons at that kind of acceleration for so long. —
— Yeah? Well, even if it is just twenty tons, think of all that could include. Faster logic quips for better computers and mechs. Hybrid seeds to improve our hydro. And tritium fuses! Twenty tons of stuff like that could make all the difference. —
They were talking about the Care Package, obviously. As she approached, skirting a cracked area in the ice, she heard Carl’s voice cut in.
— You’re hoping the Christmas gifts will change the Arcists’ mind Andy? —
— Or give us something to use to wipe ‘em out. I don’t really care which. Anything that’ll shake them out of the south pole so we could go back to the Jupiter maneuver and save the original mission. Th’ Mars fling’s all right, as a second choice. But Captain Cruz would’ve wanted us to . . . —
The words stopped as Andy Carroll noticed that Carl had turned to greet Virginia. 
— Osborn, open channel to Herbert. Hello, Virginia. —
His stained spacesuit was a mixture of cannibalized parts. Over it was draped a dingy white cloth emblazoned with a picture of a red crustacean. His visor cleared and she saw his face. Gray at his temples and lines on his brow had not robbed Carl of his strong-jawed, boyish charm.
            —It was good of you to come up, Virginia. There is something special we’d like to ask you to do for us. —
            She nodded, then remembered that she was facing the distant sun. Although it was not much more than a very bright star now, her visor  might still have automatically dimmed and hidden the gesture.
“I’ll help any way I can,” she began. “But . . .”
— That’s great. ‘Cause we’re getting concerned about the first Care Package from Earth. Don’t want anything to go wrong when it arrives. —
“What could go wrong?”
— How ‘bout it fallin’ into the wrong hands? —  Carroll suggested.
Carl shrugged.
— Quiverian denies responsibility for that attack down at the equator. Says they were renegades, acting without sanction. Still, I see your point. I don’t think we want the Care Package coming down at the south pole by mistake. It may be better to have a mech go out and escort the cargo vessel in. —
Virginia understood. It wouldn’t do to have the rescue package hijacked. Then the Arcists would have a total lock. They’d be in complete control.
“Fine. I’ll start working with Jeffers on the details,” she said. “There’s something else I wanted to talk to you about, though.”
— Sure. What is it? —  When she shook her head and remained silent, he turned to the others.
— Be right back. guys. See if you can tune this antenna better, will you? I want a good fix on that thing as it gets nearer. —
— Right, Carl. —
He led her over behind a great pile of mine tailings. Making sure she could see him do it, he reached up and switched off his transmitter. Nodding, she did the same. He bent over to touch helmets.
“What’s bothering you, Virginia? You seem so . . . subdued. Is it Saul? I’d heard—“
“No,” she cut in hurriedly. His face was so close. The double layer of separating crystal seemed to pass a warm breath. “No, that’s not it, Carl.”
At least it’s not the reason why I came up here.
“But there is something the matter, between you two,” he insisted.
She nodded, a quick, short jerk. “Nothing, really. Just, well, one of those things. Time— “
            “Time changes all of us, Virginia. I never did apologize to both of you for the way I behaved, so many years ago. I was an idiot.” There was an earnestness in his eyes.
            “You were young, Carl. We were all younger.”
            Except for Saul. With the perfect immune system, won’t he live forever? Is that, maybe, a source of friction between us?
Carl looked down for a moment, then met her eyes. “That doesn’t mean my basic feelings have altered, Virginia. If you’re ready for a change . . .” Carl let his sentence hang, and Virginia suddenly could see something deeper than earnestness, deeper even than the sternness of command. Her gloved hand came up, touched glass.
“Oh, Carl. You’ve hurt so much.”
He shrugged, caught between conflicting feelings.” You came up to see me because— “ There was hope in his voice.
Virginia shook her head, blinking aside the weakness that threatened her determination. “Carl . . .” She swallowed. “Carl, I want to know why you are planning to kill us all.”
“Uh.” He stared. “How . . . What do you mean?”
Her hand dropped. “Oh, you were always a lousy liar, Carl. At least to me you were. The others seem to have swallowed your Judas goat act, thinking Earth really plans a rescue, all that crap about a tight flick past Mars, then on to Jupiter and Venus, then back to Mars and quarantine . . . .”
“What are you— “
“Come to think of it, though, Jeffers and his bunch would back you even if they knew the truth, wouldn’t they?”
Carl broke contact, stepping back before she had even finished. His lips were drawn tight. When he spoke, the movements of his mouth seemed to convey a pungent if silent, bitterness. Virginia gestured at her ears. With an impatient shake of his head he brought their helmets back together jarringly.
“What are you going to do?” he asked.
At least Carl did not insult her intelligence with further pretense. He knew she would have run simulations a dozen different ways before ever accusing him like this.
“What am I going to do?” Virginia asked. “First off, I’m giving you a chance to explain. I want to know why you’re fronting for this trick of Earth Control’s, sending us on a direct collision course with Mars!”
Carl’s eyes closed briefly. “There are factions back home, too. There were . . . tradeoffs. We had to make agreements in order to get the Care Packages.”
            “So that we can smash into  planet in forty years?” Virginia couldn’t help laughing bitterly.
            “Forty long years, Virginia. Even with Saul’s serums, we’ll have to keep so many people awake that we’ll all be old by that time.’
“There are children, Carl.”
“Those poor babies the Orthos have been having? They hardly even merit calling human, Virginia. You know that. Anyway, they and all of us will live better and more comfortably with the goods we’ll be getting in these rockets from Earth.”
“Comfort!”
“Yes, that counts for something. But there’s a more important reason.”
“What’s that?”
“Honestly, Virginia, can’t you see that this is the only way anything good can emerge out of this entire fiasco?”
She shook her head. “What good will come of all of us dying?”
“Well, from Earth’s point of view, the end of a threat. And in that I can see the Arcists’ point of view.”
“You can?”
“Yes. Of course. They’ll do anything to protect the homeworld from Halleyforms, and you can’t blame them for that.”
“And from our point of view?”
He shrugged. “We spark life anew on a dead world, perhaps. With our deaths we can begin the long process of bringing Mars alive.”
Virginia couldn’t help sneering. “You’re beginning to sound like Jeffers.”
“Maybe I am at that.” He looked away. His voice dropped. “I might have tried to think of something else, no matter how unlikely, if . . .” His voice trailed off.
“If what, Carl?”
“Never mind. It’s not important.”
“Carl! You have to talk to me.”
He shook his head. “Saul told me, a while back, that he was working on a cloning system. In ten years or so, we might be able to produce a generation of healthy children, slightly modified to be healthy and breed true in low gravity. There may actually be something to that idea some Sergeov’s Ubers talk about, of telling Earth to go to hell and trying to colonize Triton.”
Virginia blinked, realizing what might bring him over to accepting such a plan. “You mean . . . me, in particular, don’t you?”
“Yes. You, me, the children only you and I could have together. I…I might be persuaded to see another point of view, if that seemed possible.”
Inside Virginia’s mind and heart, winter blew. It was a numb incapacity, n unwillingness to understand this. Dimly, she knew that this was Carl’s own unique version of the neuroses they all had, by now— no worse than normal, but highly unusual. It was a curse of hypertrophied romanticism. The wistful teenager in him had, in one respect, been frozen in time.
She knew that a simple confession might solve this . . . a frank admission that, no matter how great the technical miracles science made available, she would never have children by any man. The universe had decided that long ago.
The numbness was too great, though, Too much like a weight of ice she could not lift, even to be kind to a dear friend.
“I won’t tell anybody about Mars, Carl.”
“You won’t?” He blinked. “But I— “
“You’ve convinced me that you’re right. It will be better this way . . . to die bringing life to a dead world. Better than a pointless extinction, the way we’re headed.”
She backed away and turned her transmitter back on. “Tell me when and where you want to meet the first Care Package, and give me a support team. I’ll begin running simulations for a rendezvous right away.
“I’ll be seeing you, Carl.”
She tried not to look at his eyes as she turned away, but she felt his gaze on her back as she picked a narrow, solitary path back down into her crypt, far below the cold stars.
 
 
SAUL
 
It was a sophisticated beast, the vehicle that had traveled so far to bring them gifts from distant Earth, and it had blazed a daring path to reach them here in only five years. Swooping three times past the sun, it had gained terrific speed, until now it streaked outward into the black depths below and beyond the solar‑system plain.
During each whipping solar passage it had ridden the blazing sunlight on giant gossamer sails. Then, when distance had dimmed the fires behind it, the great sheets folded away and the machine’s own flame burst forth. Bits of antimatter met in a tiny combustion chamber, releasing energy that was an early collimated light, propelling the craft faster still.
Only three passes were needed to bring its orbit into the plane of Halley’s— but much faster than the fleeing comet. Technology made it possible, and the hot flux of reawakened public opinion demanded speed. To the popular press of a new generation, this was an errand of mercy that would brook no delay.
To others it was something else altogether— a down payment on a bribe to persuade the strange, time‑cast, and infected colonists to keep to their agreement, an agreement to stay away.
Did some hope, in this way, to assuage their guilt over the burning of the Edmund Halley? Or to slake their shame over the years of silence and neglect?
Saul watched the screens, along with selected representatives of all the clans, in the cavernous Central Control Room. For once the chamber was actually full, though he would have wagered that the architects had never imagined such a crowd . . . glowering figures wearing tattoos and clothing woven of Halleyform lichen fiber, bearing scars from illnesses never seen on Earth and muttering to one another in strange dialects.
Even Joao Quiverian was here, frowning with arms folded in a corner, with three bodyguards and a recently cloned weasel watching ferally from his shoulder.
Representatives of all the clans were here to observe while Virginia Herbert guided the colonists’ mechanical envoy into a matching orbit with the still‑decelerating Care Package.
“They’ve sure made advances. That torch is fierce,” Andy Carroll said from the ballistics console. “But it’s still not slowing down fast enough to suit me.”
“I’ll match it,” Virginia muttered drowsily. “Don’t fret, Andy. We’ve made some advances of our own.”
A black cloth covered her eyes as she lay back on the webbing by the waldo controls. The neural‑tap cable snaked out from the back of her skull, and her fingers gently touched a set of knurled knobs.
Saul noticed Quiverian’s mouth purse in disapproval. To have Percells in charge of the recovery operation was obviously hard for the man to bear. But he was here on sufferance, and could hardly complain.
By rights Carl could have kept the man away, in retaliation for the mutiny he had led down south. Even though Quiverian had disclaimed any responsibility for the renegades who had attacked the equatorial launchers—had denounced them publicly—he and his Arcists were hardly trusted. As long as they were in Central they were watched constantly by a tem of Keoki Anuenue’s neural and adopted Hawaiians.
Still, with the negotiating power the contents of the Care Package were about to give him, Carl could afford to be generous.
No one was even certain what the thing contained. Saul pondered. I could list a thousand items I’d give a finger or a bicuspid for, or more. And there are hundreds of other lists, each as long as mine.
Alas, there probably isn’t even an ounce of good pipe tobacco aboard.
He smiled in faint irony. I’ll settle for the cell‑differentiation tuner in that cloning system they developed on Earth ten years ago.
It had started logically enough, his program with monkeys and gibbons and subtly altered strains of wheat . . . searching for new elements to add to a growing synergism— a meshing of Earthborn and Halleyform life to take the place of perpetual war. But in recent months it had become something more complicated. There were aspects, now, that he was certain Carl Osborn would not approve, and that Virginia probably would never understand.
That was why he had moved his laboratory down into a secret chamber under a quadrant of Halley far from rockets and clans, and prevented even Virginia’s bodyguard mechs from following him there. It had contributed to the growing breach between them, but he had paid that price.
It had been months since he last connected with her the way they had grown accustomed, meshing their emotions— and even an occasional, machine‑amplified thought— while holding each other under the faint glow of JonVon’s status lamps. He had not dared For she would surely catch traces . . . suspect the liberties he had taken, and their tragic results.
A squirming, horrible little thing in a glass incubator . . . gills and fur and swishing tail . . . a face — faintly human— contorted in agony and then, mercifully still at last . . .
“It’s a beauty,” Carl Osborn whispered. And Saul blinked, shaking himself back to the present. It was a memory he preferred not to dwell on, anyway. He looked up to see the faery craft now clearly depicted on the screens.
Spires as wispy as spider’s silk spread like the winter-bared stems of a flower—the spinnerets from which great sails had billowed during the cargo vessel’s three swooping sun-passes—arrayed round a globe that shimmered with impossible mirror brightness.
            “I’m scanning that container capsule in the center,” Lani Nguyen said from the instrumentation console. “I’d wondered how they dealt with dust impacts at those speeds. It looks like their shield isn’t even material at all! It’s some sort of gravitic field, or I’m my own maiden aunt.”
“No!” Carroll muttered, and shared a glance with Carl. “A real force field? No wonder they were able to build it so light.”
Otis Sergeov, leader of the Ubermensch party of Percells, hung from the edge of a holistank to the left, with several of his tattooed comrades. “The purple‑zippered thingy’s still too meppeed light. What good will two tons of Earth‑shit do anyway?”
Jeffers laughed. “What would I do for a few pounds of the right machine dies, or a mile or two of warm superconducting wire? Hell, for those I’d even be willing to paint my skin blue and gibber NewTalk like an Uber, Otis.”
Sergeov’s eyes glinted, and Saul knew that being a fellow Percell would not save Jeffers, if the legless ex‑Russian ever had the other man’s fate in his hands.
“Bezmoodiy govnocheest!” he muttered in his native tongue. Jeffers only laughed.
Susan Ikeda, their Earthcomm chief, reported on the latest word over the long‑range radio.
“Earth Control says their four‑hour estimate is on target. Probe is in the proper deceleration track.”
“Can’t be,” Carroll muttered.
“But they say . . .”
“Their info is four hours old! Speed o’ light, I tell you. Something’s—“
“Can it, Andy,” Carl said. For a time there was quiet in the room. Only the soft hum of the air fans and faint clicking each time somebody threw a switch. Then Lani spoke.
“It’s turning its torch, Virginia.”
“Check. About time. I’m extending the tether.”
Virginia betrayed no sign of tension, but those in the room hung in suspense. The overhead displays showed the colonists’ two-piece envoy craft, the parts connected by a taut cable less than a finger’s width in thickness and more than fifty kilometers long. Rockets flared, and the connected body began to whirl, like a slow, great bola in the starry blackness.
            “Section B’s propellant now depleted,” Andy Carroll announced. “Section A is ready to receive transferred momentum in three hundred ten seconds.”
Lani turned and explained to those observing, “Our probe was a two-​stage rocket. Part B provided the initial boost. Part A has saved its fuel for the final match with the Care Package.”
“Then why is part B still attached?” one of Quiverian’s people asked.
Lani moved her two fists around each other, imitating a bola. “We’re using a whirling tether to steal even more momentum from the booster stage. By flinging part B back toward Halley, we give its share of energy to the other piece, our envoy.”
The onlookers barely listened. All eyes were on the center screen, where the Care Package began to turn. What had been a hot speck at the edge of the mirror dome brightened as it swung around to face the colonists’ spinning, two‑piece messenger.
The image was too blurred. Their cameras aboard the swiftly rotating section A could not keep a steady bearing on the Earth ship. Processing the quick glimpses, JonVon could barely keep up a simulated point of view.
Saul wondered if he should be helping. He knew JonVon better than did anyone but Virginia herself. At least he could help the organic computer steady the image.
But he had not offered. Frankly, he was afraid Virginia might refuse, and so make explicit what had already become tacit  them.
I miss her so. I’ve wronged her by staying away . . . by not confessing whatI1 have done ....
So he had told himself over and over again. But that had not helped him find the courage to tell her of that little warped thing, growing in the clone tank in his secret lab, an attempt at a gift for her . . . but which had turned out, instead, to be a cruel reminder that God sets limits even on the powers given prophets, and enforces those boundaries severely.
I have been given, into my hands, the power to craft animals and even men . . . but am denied any way to give the woman I love the child she so desperately wants— a thing most men take for granted.
There had to be a reason. But as yet, the Infinite had not deigned to confide it to him.
            “What the unholy clape is the thing tryin’ to do?” Saul heard Jeffers mutter.
            “I think…” Carl Osborn glided a step forward, his voice suddenly stark. “I think it’s trying to hit our probe.”
“Impossible!” one of the Ortho moderates from Almondstone Cavern cried. “Why would it . . .”
But the fierce lance of the Earth craft’s drive suddenly flared in brilliance as its aspect came nearer the camera’s view. Andy Carroll cried out, “Maneuvering! Accelerating turn!” And then all was chaos.
“Tether separated!” Lani shouted.
“I’ve lost contact with section B!” another spacer called out.
“Keep back, all of you! Let them work. Give them room!” Carl cursed as he pushed people away from the controllers. Above their heads the screens were a blur of overloaded sensors.
Carl’s eyes met his as Saul edged past the shouting crowd, worming between the locked arms of Anuenue’s Hawaiians to approach the consoles. There was a silent flicker of emotion on Osborn’s face, then the spacer jerked his head. “All right,” he told Saul. “Help them. But if you get in their way, I’ll have your ass.”
Saul nodded and jumped forward to land lightly on the webbing beside Virginia. He pulled a neural helmet from the console and put it over well‑rubbed spots on his skull.
The maelstrom was even worse down in the realm of images and data streams. Without years of practice under Virginia’s tutelage, he would have been instantly lost in the noise.
He sifted, looking only for the vision‑processing centers. The really important stuff— vectors and mechanical status reports and course data​— he did not even touch. Probably, he would do more harm than good if he tried to help there. But he could give Carl and the others a better view of what was happening. That much was within his ability, he figured.
He called up the section of JonVon’s memory that was reserved for his own work, reciting his secret access code.
Simon says, open Kelley.
The response actually seemed to take a few milliseconds, showing how busy the processor was.
 
Good afternoon, Dr. Lintz. I have news to report on the state of the newest experiments. The clone chambers are operating nominally. There is—
 
            Not now, he interrupted. Override all but basic life-function maintenance. Transfer other resources to processing incoming data into clear images and displaying them according to following formats.
He to envisioned the console before him, and “dived” in with his mind, tracing pathways and naming throbbing electronic blocks for JonVon to access. The data streams were almost total chaos to him, but working with JonVon seemed to open up possibilities. It gave him a glimpse— or so he often thought— at the wonders Virginia dealt in, as surrogates for the share of infinity that could never be hers.
Bad topic. Concentrate, you old fool!
The seared, tumbling cameras on probe A were still transmitting. If only he and JonVon could time and phase the tumble . . . access the probe and have it send views in quick pulses . . . .
Yes! Clever machine. Mama taught you well.
Gradually, over the course of seconds, the blur resolved, flickered, steadied. He saw that the fiery torch of the Earth ship had been left behind, its flare no longer burning bright.
The breaking tether took it by surprise. He realized that the Earth vessel had not been able to track pieces flying in such suddenly altered directions. One of the sections was now streaking toward the Care Package at an oblique angle, even faster than before.
“It was only trying to defend itself!” someone cried out in the audience. “We must’ve activated a meteoroid defense!”
Another observer agreed. “We have to terminate this stupid interference. Let it come in as its designers planned. Anything we to will be like savages interfering in a complex machine they don’t understand. It’ll only bring disaster!”
There was a rumble of agreement, but Saul could sense, beyond current after current of settling data, the distinctive flavor of triumph from Virginia.
“Got you!” he heard her whisper, from not far away. Briefly, he turned his head and tried to look at her. But the pulsing neural tap and his natural vision system clashed, threatening him with a wave of vertigo. He closed his eyes again and concentrated on stabilizing the image for Carl.
“That’s it,” he heard the spacer mutter behind him. “Easy goes it, Andy, Virginia . . . try to lock gently at the base of those spinnerets. Then, Lani, help Virginia tap into the thing’s computer. Find out why it hasn’t initiated contact yet.”
            “Aye, Carl,” Lani answered. Saul sensed the Earth vessel as a looming image of burnished gold and silver…a globe too mirror smooth to be any substance at all. In that surface a tiny shape wavered and grew, brightening now and then s the colonists’ robot puffed and flared to match velocities. Their little envoy was dwarfed against the curve of reflected starglow, a spindly crudity that dared to reach out and touch angelic beauty.
“Contact! We’re locked onto a spinneret,” Carroll announced.
“Pulsing a probe‑to‑probe communications code,” Lani reported. “We’ll see what it has to say— “
Then Virginia wailed.
“Those mad sons of bitches!”
 
It was as if a knife blade had come down and sliced off one of Saul’s hands. A tsunami of noise and pain tore at his moorings like a hurricane, yanking shreds of himself away into a storm of wild data. It felt like drowning, and he had no idea where up was, anymore. The hurt and chaos was overwhelming.
One thing happened then, that saved Saul’s mind. He sneezed.
The jerking explosion was so violent that the neural‑tap helmet flew off his head and banged into the console. Suddenly the world was light and air and real noise— a tumult of human voices that seemed, in comparison, like the whispering of a morning breeze.
“What happened—“
“—blew up! —“
“My God, pure annihilation...!”
“Itaka, get on alert channel! Tell the surface crews to take cover at once!” Carl’s voice commanded above the panicked ferment. “Get them below before the neutrons hit!”
Hands pulled at Saul’s shoulders, attempting to drag him back. He blinked through spots and saw Andy Carroll’s limp form being cut free of his webbing. Keoki Anuenue was fumbling at the back of Virginia’s lolling neck, tugging at her neural tap while others hurried up bearing stretchers.
“No!” Saul screamed. He grabbed Keoki’s wrist so hard that the big Hawaiian gasped in surprise.
Saul croaked, “Don’t let anyone touch her. Nobody!” He picked up the helmet he had just thrown off. “Leave her alone!” Trembling, he put it back on.
In an instant he was back down under the roiling, churning tide of electrons, the roar of an explosion large enough to break a small world.
            Better prepared, this time, Saul rode the surges, seeking a rock, an eddy, anywhere to stand and gather threads.
            A piece of JonVon’s personality-mimicry program hurtled by, murmuring something about refusing an “Academy Award”…whatever that was. He grabbed it and linked the fragment to  sub-routine for searching library data bases, and another containing information on stock‑raising on the Isle of Wight.
            “Virginia,” he whispered. “Where are you?”
What instinct had told him, with deeper certainty than mere knowledge, that she was lost somewhere in this maelstrom. . . ? That to disconnect her would be to leave her— if not a vegetable— then with something basic lost forever to chaos? Saul cast about, gathering a ragged construct, a troop of bits and flotsam, and sent scouts out, searching.
A whisper of tropical air, over there!
A scent of chrysanthemum blossoms, here!
A secret memory from childhood . . . of embarrassment with a neighbor boy . . . bring it in.
Traces, all, precipitating out of a whirling jumble. One by one, it would have taken a thousand lifetimes to recognize and even stack them all, let alone sort them into what they had been. He didn’t try. All he could do was love them.
Fear and pain . . . a whispered curse.
“. . . those mad sons of b . . .”
 
It hurtled past. But Saul reached out after it.
I love you, Virginia, he called. Blemishes and all . . . Stupid and blind as I am. I love you, and I’ll love you forever . . . .
 
. . . forever . . .
 
The word echoed .
 
. . . forever. . . ?
 
Yes. Down time until even the Hot fades and all ice comes alive . . . l will never leave you ....
 
       . . . never. . . ?
Oh . . . Saul . . .
Oh...
 
       “Oooh,” her real-world voice sighed beside him. “Oh, Saul…” The webbing vibrated with movement and suddenly her hand was gripping his, so hard that the welcome pin added to the free flow of tears in his eyes.
 
 
CARL
 
Carl gritted his teeth in irritation, but didn’t let it show. Four hours had passed since the explosion. The searing heat from the nearby blast had flash vaporized a layer of ice off one face of Halley. There had been extensive damage to mechs and diagnostic instruments on the surface, and some casualties. Data was slow coming in, but that hadn’t stopped people from jabbering and theorizing.
Joao Quiverian was getting insufferable. He used the full impact of his height, towering over the others, his voice ringing with a hollow, magisterial command.
“We have erred in a way I find unfathomable. This mishap is a direct result of our meddling with what we do not understand,
rather than placing our trust in our fellow human beings. Obviously the mech somehow ignited the fusion chamber of—“
“Perdeeyn!” Sergeov swore. “Arcist idiot— “
Quiverian bore on. “— the Care Package. and—“
“Okay, that’s enough,” Carl said sharply. “Shut up, everybody!”
The knot of people turned its attention to him. “Look at these numbers.” He gestured at one of the screens. “That was a full thermonuclear blast. Not a malfunction of the fusion drive.”
Quiverian gaped. “Not . . . But why would they send to us...”
Sergeov’s blue‑tattooed skin creased with a bitter smile. “Not to us— for us.”
Carl nodded. “I think so.”
“A . . . bomb?” Lani Nguyen asked wonderingly, her almond eyes widening at the thought.
Carl said flatly, “JonVon estimates the yield at several hundred megatons. Plenty of neutrons, gammas— the works. No fusion chamber I ever heard of can go off with anything like that yield.”
Quiverian said slowly, “Then they intended…to…”
“Have us take that package into our ice and then blow it up. Shatter everything inside Halley. Melt away the top kilometer, cave in the shafts everywhere else.” Carl had to control his jittering nervous energy. Back home, in gravity, the muscles were always doing some work just to remain standing, burning away minute tensions. Here, inner demands for action found no expression. You had to focus it all into other avenues‑voice, expression, gesture.
“I . . . find that difficult to believe,” Quiverian said, suddenly uncharacteristically quiet.
“Is typical,” Sergeov said. “Earthside has been same always. Destroyed Edmund, poof!. Now us.”
Jeffers said sourly, “Yeah, askin’ us for guidance, tellin’ us to lead the package right down Shaft Three. An’ we woulda done it, if it hadn’t been for curiosity, makin’ us send out a mech to see what Daddy’d brought us.” He snorted derisively.
Carl said, “Earthside kept up their story all this time— for three years​— when all along they’ve plotted to destroy us entirely.”
“To preserve their holy biosphere,” Saul said mildly as he approached.
Carl raised an eyebrow— How is she? — and Saul nodded reassuringly. Virginia had been unconscious when the med‑techs bore her away on a stretcher. Carl felt relief, but in Saul’s quietly pleased expression an unsettling confirmation: Somehow, he and Virginia were back together. The crisis had done that. His own chances— which he now saw he had allowed to build beyond prudent expectations​— were zero again. Saul and Virginia seemed able to survive any buffeting that chance could deal them.
“— can expect a full explanation from Earth, I am sure,” Quiverian finished. Carl realized he had missed one of the man’s pontifical declarations.
“What?”
Quiverian’s face knotted with exasperation. “I expect we have been the victims of a political faction. Someone who, under cover of their allotted cargo, included a warhead. This does not mean all Earth is opposed to us. Once we inform high Earth authorities of how this humanitarian gesture has been aborted in a most foul way, I am sure the leadership will take measures to punish and silence this cabal of— “
“Bullshit,” Carl said vehemently.
Quiverian blinked, his lips pursed, but he said nothing. One of his lieutenants began, “Look, you can’t— “ but Carl cut him off.
“Look.” Carl said. “they don’t know what’s happened yet, right?”
Jeffers calculated in his head. “Lessee . . . ‘Bout two hours each way light travel time. We should be able to pick up what they were sayin’ when the thing blew.”
Carl nodded. “Let’s pipe into their transmission.”
Carl glanced toward a wall camera and nodded. JonVon was listening, as he suspected, and immediately the room filled with the hiss of solar static. Then a tinny voice said monotonously, “Cannot copy you here emm‑dot, Halley.”
Jeffers said, “They’re still sendin’ telemetry for guidin’ it in.”
The voice oscillated slightly, dispersed by its journey of three billion miles. “By our estimates, the package is nearing final matching RPX. Advise you now send it laser marker designation for Shaft Three. Automatic homing will then take over.”
Carl said “They’re still working on their approach.”
A steady blur of static. Then:
“Confirm docking? Negative on auto‑servo coupling pip, but we do show counter‑comm on reppledex four‑over, though. Await that marker pip for none‑in.”
The men and women listened to the words from a civilization now as distant in time as it was in space. The mission monitors Earthside, they knew, were trained in the jargon of 2060, to minimize confusions, but still odd terms and mannerisms from the more modern era slipped in. A glance at his thumbnail told Carl that three hours had passed since the explosion. It felt more like a year. He ordered refreshments brought in. The faction leaders listened sullenly, silently.
“Should come anytime now,” Jeffers said.
The wavering voice kept on. “Carrier cinch‑by reads nominal. Coded— “
A sudden pause. The sun’s own spiky popping seemed to flood the room, bringing a reminder of the warm regions they had left so long ago, the brooding eternal voice a pressing presence.
Then vague shouts, a commotion. “UV and visible flux! It’s gone off!”
“Too early!” Somebody else cried out. “By my estimate. . .”
A babble of talk, a distinct thump. “Get away from that! It might’ve already docked, we don’t know— “
An argument, voices shouting one another down. “See if those infect rejects are still transmitting. Goddam, I knew we shouldn’t have safe-armed the bastard.”
Another thump. “Neg, Fred. They’re off the air.”
Faintly, someone yelled, “Those screamers are steam!”
Everyone’s eyes widened s a thin sound came, plainly from somewhere near the speaker— a hearty laugh, a cry of celebration, then the rolling sea‑sound of many hands clapping.
The men and women of Halley looked at each other for a long time, silently. There seemed very little to say.
 
Carl cycled the doors and stepped out through the crystalline refractions of the surface lock. It was eighteen hours later. He had conferred with envoys of various factions, won agreements, soothed as best he could. By all rights he should be holed up in his bunk, getting some rest.
But that would have meant crawling away and licking his wounds, something he might well have done a few decades ago .... Now it wouldn’t work, he knew. Too much had happened, too fast. If he brooded over it, he would just get depressed and accomplish nothing.
That was a standard he had slowly learned to impose on himself: What will you have when this is over? Amemory of bitter ruminations, drunken attempts to forget? Recriminations against the hand fate had dealt you? That might satisfy something inside that wanted such sour fruit. But now he knew from experience that he would feel better in the long run if he threw himself into a job, built or fixed or moved something. Let the muscles work their own logic. Then he would be able to sleep, knowing that he had at least gotten something done, kept moving, shown the bastards.
A slight puff of air followed him onto the ice. instant billowing fog. He moved at a steady ground‑hugging, ice‑gripping lope toward the equator. He could hook on to the cable and jet over, but this way he got more exercise.
There had been a lot of craziness to contend with, and he was glad to be out here now. Where I belong. I’m still a spacer, goddammit!
Some pop‑eyed idiot had stopped him in a corridor, accused him of deliberately sabotaging the Care Package. Madness. People didn’t want to accept the cold clear reality— that their homeworld had sworn to erase them.
Well, okay. Just like I didn’t want to face the reality that nothing is ever really going to separate Saul and Virginia. It’s just a matter of scale…
            The belt of launchers loomed above the horizon as he loped along, feet finding purchase on the crusty, speckled ice. They were like slender, elegant cannon, each canted at a slightly different angle from its neighbor. Weeks ago they had slowed and stopped Halley’s spin, to make alignment of their thrusts simple. Now the stars hung steadily above, and each launcher aimed exactly at the same point in the sky: Right Ascension 87°, Declination +35°.
— Yo, Cap’n. —  Jeffers waved from atop Launcher 16.
“I’m not captain,” Carl said automatically.
— Might’s well be. —
“I’m just operations officer. That’s all the clans will tolerate.”
— Bunch of horses’ asses. —
“I don’t suppose I’ll be getting a promotion from Earthside now, either.”
Jeffers chuckled dryly. — Not much of one, I’d say. You through soothin’ ever’body? —
“Yeah.” Carl leaped up to the launcher cowling.
— Funny, how some of ‘em can’t believe what happened. —
“It was their Great White Hope.”
— Pretty rough, when Mother Earth offers you a tit and then— boom. —
Carl smiled despite himself. From here he could see many launchers, a dashed line sketching out Halley’s equator, as if drawn by a careful high‑school student for a science project. Their muzzles veered gradually to the north as his eye swept to the horizon. Each lay buried in an oil-hydraulic pad that absorbed the recoil and transmitted it to the all-too-fragile ice. Robos and mechs stood beside each narrow tube, ready to unsnag any trouble with the conveyor-belt feeders.
—They agree down below? —
Distracted by the orderly march of launchers to the horizon, Carl could not understand for a moment what Jeffers meant. “Oh, about Earthcomm?”
—Yeah, ever’body agree to shut up? —
“Not exactly.”
—Who? —
“Sergeov. Quiverian.”
—Sergeov I’d expect  few people to listen to, sure. He’s  good ‘ol boy, straight-arrow Percell. Maybe  li’l heavy-handed. But Quiverian? He’s  murderin’ bastard! Who’d pay attention to—
“Some Arcists still think it must’ve been a mistake. They can’t picture Mom slaughtering her children, even if they are carrying diseases.”
—Craaaazy. —
“Right.”
Beneath the silent ebony sky these issues seemed petty, diminished. Carl could deal with them inside, encased in ice…but here, human problems and opinions seemed dirty, small, shameful. “So…I had JonVon take a few mechs and…knock out the microwave antennas.”
To his surprise, Jeffers laughed. —Damn right! —
“You…think so?”
—Course I do! We let Earth know we’re still alive, they’ll send another Care Package. Only this time they won’t tell us. —
“This will but us maybe a couple of crucial years. Maybe.” Carl nodded. “They didn’t fail utterly, of course. We lost a couple of people on the surface, and with our attention on the Care Package, we lagged a little on the nudge. We’re starting late.”
Jeffers nodded. —Damn near aphelion. Gonna be a big job, givin’ that much push to this much ice. —
“You’ve realigned the launchers already?”
—Just like you said. Gonna deliver big delta-V if we get started soon enough. —
At least the Care Package fiasco was behind them. While others mourned, Carl was relieved, in a way. It meant they had to break from Earth, ignoring their homeworld, even hiding from it for as long as possible…
Who could tell? In forty years new people might be in charge, back home. Or Phobos colony might have its independence by the time the cometary refugees came streaking in on their blazing aeroshells. Who am I kidding? Carl thought.
The tension in him wouldn’t go away. He needed something. Or someone, he thought, and shut away as quickly as he recognised it.
The launchers. They were ready, calibrated.
“You check the pin settings?”
Jeffers tapped on his board, nodded.
“Pressure manifolds? The magnet alignments?”
—All okay. —
“What are we waiting for, then?”
Jeffers looked up and slowly grinned. —Damned right! — He switched channels and spoke rapid-fire to the engineers.
Around Halley the belt stirred to life. Electromagnetic surges mounted, reached saturation, lay in wait for their release. And inside the ice, Carl knew, men and women were involved with their own lonely questions, doubts, despairs. They needed something to rouse them.
“Let ‘er fly,” Carl said.
He felt it through his boots. A trembling, a gathering rush, a sudden trembling release. From the muzzle of Launcher 16 came…nothing he could see. But he could feel each slug of coated iron flee down the electromagnetic gun, fevered pulses shaking the slender tube.  Machine gun aimed at the stars. Against the black oblivion above they made no mark, merely arced into its nothingness.
It was a feather’s brush against a boulder, but over time the effects would mount up.
He turned to look down the row. Each launcher flung its shots steadily skyward, the electromagnetic fringe fields sounding as a faint but persistent rata-rata-rata-rata over the comm line.
He should call JonVon, he knew, put the picture on all TV monitors, alert the crew. But for the moment he paused and savored it for himself.
They were heading back, now. Homeward. Halley’s slow sluggish orbit would blunt, turn, warp. For better or worse, they would glide down the gravity mountain, toward a destiny they could not see. It was an end to their long, inert obedience to gravity’s rule. Halley had become a ship.
—At last we’re doin’ somethin’! —Jeffers called.
Carl shouted in sudden joy, all doubts banished. “Sun, here we come!”
PART 6
WITH THE FORCE OF A
STONE
 
Year 2100
 
What all the wise men promised
Has not happened,
And what the damned fools said
Hs come to pass.
—Melbourne
 
SAUL
 
 
He stared at the crack in the wall. The black opening snaked far back into the ice. “When did this happen?” Saul asked.
Two of his assistants—brown‑haired, with identical patterns of freckles on their faces—looked up from a lab bench nearby where they had been working. They answered together, in the same tones.
“There was a Halley quake, Pops,” they said in unison. “Two hours ago. A big one. It split the wall.”
“It certainly did,” he said, examining the damage. This would have to be attended to. Even this deep below the surface, it was foolish to let any chamber remain unsealable for long.
Some said it was the flinger launchers, stressing the comet core as they pushed it month by month, year by year, that were causing the quakes. Others blamed the war, now apparently lost for good by Quiverian and his Arcists.
Last month, Carl’s spacers, Sergeov’s Ubers, and Keoki Anuenue’s neutrals had joined together in a lightning raid on the Arcists’ south‑pole redoubts, and permanently crippled the rem​nants of the first set of flingers, and the hidden microwave antennas with which they had been talking to Earth. One result was that now the Arcists could no longer use those old launchers to interfere with the Nudge toward Mars. Unfortunately, during that brief but bloody skirmish, three explosions had rocked that end of Halley Core, worrying some that the integrity of the comet itself might be threatened.
Whatever the cause, the quakes bothered Saul. For four years, now, things had been going well for a change. They had picked up word from Earth’s faint data net that the odds makers were once more taking bets on the colony’s survival. The current rate was five to one against. But that was a vast improvement over the thousand-to‑one betting when he and Virginia had awakened from their thirty‑year sleep.
For now, at least, Sergeov’s Ubers, the various clans of survivors, and Jeffers’s Mars Boys were all working together. But the alliance struck Saul as being like a supersaturated solution of immiscible fluids—too unsteady to last for long.
They didn’t need these Halley quakes shaking up the delicate balance.
Saul was dressed in little more than a loincloth, robe, and ice-sandals, as he had only left the quarters he shared with Virginia for a brief visit to his lab. She had gone up to the surface to talk something over with Carl Osborn, so he had taken the opportunity to come down here and see how the experiments were going.
Everywhere in the lab there were glassed‑in chambers, like aquaria, in which mini‑ecosystems flourished or languished—where modified Earth lifeforms struggled to prove themselves worthy of inclusion in the new, synthetic cometary ecology that was only now starting to sort itself out.
            Over by the left wall, some of his assistants tended the animals…birds without feathers and goats able to give milk in microgravity.
            “Where is Paul?” he asked suddenly.
The brown‑haired twins nodded toward the crack in the wall, and shrugged.
“What?” Saul blinked. “I thought I told you to keep him here!”
They rolled their eyes in an expression he had seen countless times, over many mirrored years. “You told us not to let him out the door,” they reminded him smugly.
“Oh Lord.” Saul sagged. Was I ever like these two? So insufferably . . . immature?
They giggled together. Saul hesitated. He had to go after Paul, of course. The poor child might be the size of a full‑grown man, but he wouldn’t be able to take care of himself out there alone.
I can’t take any of the kids with me, he realized, dismissing the idea of putting together a search party of his assistants. They’d
scare the hell out of people by emerging out in the halls in a swarm. He had not introduced them to anybody else yet, not even 
Virginia. They were the most amazing development to come out of the union of Phobos technologies and his growing skill at clone‑symbiosis, but this time he wasn’t sure at all how to let the rest of the colony know about them.
Saul lope‑floated over to the hole in the wall. He picked up a glow‑ball of gene‑designed Halleyvirid phosphor. “When I get back we’re going to have a talk about responsibility,” he warned them. “Paul is still your brother even if he’s deficient in some ways. It was your duty to take care of him.”
They looked down, shamefaced. They weren’t bad kids, just inexperienced—very new to the world.
Two whirling, black sticks of fur leaped onto Saul, clambering over his shoulders. He gently unpeeled the midget gibbons.
“Not now, Max, Sylvie. I’ll be right back. Stay with the boys.” They stared after him, wide‑eyed, as Saul turned and dove into the dark gap alone.
Of course Paul probably wasn’t in any danger. He was immune to purple toxins, of course, and if this passage held air, so did everything connected to it.
If only I can catch up with him before he runs into people.
Sooner or later, of course, he would have to reveal what he was doing. Announce that he had finally found solutions to many of the problems of growth and development that had made child-rearing a near impossibility on Halley.
What he had learned might even be applied to helping the thirty or so children the Orthos and a few Percells had already produced. During the last year, improving the lot of those poor, warped creatures had been one of his highest priorities.
He had hoped to put off showing people his own “kids,” though, until the Nudge was fully under way and people were filing back into the slots. It might go over better when there were fewer people around.
I hope I can catch Paul in time. Strangers might upset him.
In the soft light given off by the glow‑ball, the crevice in the ice was a sparkling wonderworks of jagged crystals and puffy clathrate snow. It was easy to follow the path the youngster had taken by the handholds he had used. A smudge here, there a thread ripped from the floppy old lab coat Paul liked to wear. Saul followed the trail through a small crystal chamber that had not been charted before, now exposed in all its agate glory by recent tremors in the ancient ice.
He hurried onward. The passage narrowed until it was little more than a man’s width across. A thin man’s width, Saul thought, as he squeezed through, stretching ahead with his hands to pull himself along the narrow stricture.
He couldn’t help comparing it to a birth canal. Something in the tunnel—perhaps a new Halleyform his immune system had not yet come to terms with—was causing a burning, itching reaction in his sinuses and throat. His nose twitched and tingled.
Aw hell . . . he thought, closing his eyes, squinting.
“A‑a‑a‑chblthooh!”
The echo of his sneeze reverberated from an open chamber just ahead. Saul shook his head to clear it, and crawled on as he heard the distinct sound of a child crying.
His hand pushed through snow and met open space letting. more light in. High‑pitched shrieks greeted its appearance.
“Old Hard Man! It’s Old Hard Man!”
“Shush, kids. Quiet,” a deeper voice soothed. “See? The skin is white, not green. You know that Old Hard Man is part black, part green.”
The whimpers softened. Saul felt a hard grip on his wrist and kicked to help his benefactor drag him through the crumbling snow. He popped free into one of the beam‑cut, Halleyvirid‑lined colony tunnels. Saul had to swivel to cushion his impact on the opposite wall.
            “Thanks,” he said, waving away a cloud of sublimed vapor that had followed him. “I…”
            An elderly man—an Ortho named Hans Pestle, Saul recalled—held the hands of two skinny children dressed in ragged fibercloth. Four other small, scrawny figures clung to the walls nearby. The old man stared at him.
“What’s the matter, Hans?”
Pestle shook his head. “Nothin’ Dr. Lintz. I was just . . . No, I must’ve been mistaken, is all.”
Two of the older children edged forward. “Got goobers for me?” one asked shyly.
“Sorry, Ahmed.” Saul smiled and stroked the little boy’s sparse hair, keeping his hand away from the long, floppy, ferretlike creature the child wore, stolelike, over his shoulders. The gene-crafted animal watched Saul with gleaming eyes.
“Sorry. No goobers this time.” Usually, the children got their medication in candy form—sweet flavors were common in the mutated food plants, but sourballs were one of his widely treasured specialties. “I promise, next time you come to the clinic.”
“Aw, gee.” But the child took the disappointment well. It had been some time since he had had any of the fits of temper that used to drive him into uncontrollable tantrums.
Actually, Ahmed had made a lot of progress. He was talking more, and had put on weight. Still, to look at him, seventy pounds and barely five feet tall, you wouldn’t think he was sixteen years old, Earth‑measure.
Unfortunately, there were limits to what Saul could accomplish with damage so advanced. And some of his best methods had turned out to be applicable only to a narrow range of genetic types. He found it terribly frustrating.
Saul shook his head, fighting down the ringing in his eats brought on by a fit of allergy‑symbiosis reaction. He sneezed, and the children clapped their hands laughing at the explosive report.
“What are you and these kids doing down here, Hans?” Saul recognized the nearby intersection by its incised markings. They were deep, far below these Orthos’ clan territory.
Pestle looked at the floor. “Just strollin’ . . . you said the kids should get more exercise . . . .”
Clearly, Hans was concealing something. But Saul didn’t have time to probe.
            “Did you see someone else come this way?” he asked the old man—a once-famous astrophysicist, now reduced by frailty to tending crippled children while the clear-minded and able-bodied labored on the surface.
“Minute or so ago.” Pestle jerked his head toward the nearby shaft and gestured upward. He seemed about to ask a question, then shook his head and was quiet.
“Thanks,” Saul said, and started off toward the shaft.
“Wouldn’t, if I were you.”
The voice of the old man stopped him abruptly. Saul turned. “Why not?”
Pestle looked away again, bit his lip nervously. One eye was still cloudy from damage done long ago. Saul had managed to eliminate the lingering disease, but not the harm already done.
“You’re our doctor,” the old man mumbled. “Can’t afford t’ lose you.”
“Lose me?” Saul felt a sudden sinking feeling. “What are you talking about? Is there danger above?”
Virginia’s gone up there, was his chilled thought.
Pestle shook his head. “Heard tales. May be more fightin’ soon. Took the youngsters down here to be safe. That’s all.”
Saul frowned. This was not good.
“Thanks for the warning, Hans. I’ll be careful.”
He kicked off and started climbing the shaft, grabbing tufts of tamed, hybrid Halleyvirid covering and using his toe‑spikes to speed upward almost at a run.
He had nearly reached B Level when a shrieking noise, like giant stones rubbing against each other, echoed shrilly in the passage. Another damn quake, he thought. Or was it something else? Something more sinister? The vegetation up ahead started swaying, like a wave rolling down the dimly lit shaft. The ripples arrived and suddenly it was as if he were trying to ride a furry snake, one that bucked and slithered and threw him back and forth.
Saul’s grip tore loose and he was flung across the shaft, landing inside a tunnel mouth just as pieces dislodged from the ceiling. He rolled to one side to avoid a jagged boulder that dropped slowly, but irresistibly. Another one popped free of the left wall and proceeded with terrible inertia to collide crushingly with the right side.
So busy was he dodging those, he did not see the third and smallest rock. A sudden, crushing blow to his head sent him reeling against the floor. He slumped over an icy boulder and moaned.
Consciousness never completely vanished, but neither did it quite remain. To Saul, the next few minutes, or hour, or several hours, were a confusion of rumbling sounds, of icy dust settling slowly, of blinking and not being quite sure what it was he was supposed to remember.
Finally, it came to him.
Get to Carl…warn him…
He couldn’t quite recall what it was he was supposed to warn him about, or why. Perhaps it would come to him when he arrived. He knew only that he had to go back into the shaft and start climbing again.
Find Paul . . . he reminded himself. Hurry . . . find Virginia…
He repeated the instructions over and over again, pushing aside the ringing and the pain in his head.
Hurry...
 
 
VIRGINIA
 
As she stepped onto the surface she felt again the chilly majesty of the ice, the void, the swallowing darkness they all swam in. Earth is the sultry Hawaii in a solar system of perpetual Siberias, she thought. Will we ever feel true warmth again?
As she took long, loping strides across the speckled gray ice Virginia resolutely banished the thought. She had had quite enough experience with the onset of depression, thank you, in the last several years. It was an occupational hazard. Even her love for Saul had not proved an adequate shield against it . . . just as the psychology people Earthside had predicted, decades ago. They had warned the crew not to put too much weight on any relationship, that no human bond could take the full pressure of their isolation, the unremitting hostility of the hard empty world.
            People weren’t made to take the full brunt of the world, she thought. Particularly not one as barren as this. Anthropologists had found that even the simplest societies had quickly invented alcohol—usually beer—​probably as a shelter against the storm of naked, incessant reality. Intelligence able to deal flexibly and subtly with its environment was also inescapably vulnerable to it. Halley’s crew had tried the predictable escapes—alcohol, drugs, senstim, torrid and fleeting affairs—and weathered the years. But no victory was permanent, and Virginia knew she had to steer herself through shoals of depression, avoid the triggering thoughts and moods.
She felt a faint tremor through her boots and glanced nervously around. Nothing unusual, apparently. A few teams working at distant launchers. No shouts over comm, nothing awry. Good. I don’t want. to be up here when something goes ka‑boom. Not my strong suit, crises, nossir. Not without waldo gloves, JonVon, and a hundred mechs at my beck and call.
The new, huge hydro domes loomed nearby, erected by Jeffers and his crews when the quakes had started. It was risky to keep farms and factories running beneath the ice near the launchers, in case a stress line opened under the relentless pounding of the flingers. Carl had ordered a lot of agro moved to the surface, set up near the shafts.
Amid all the work, there were the usual rumors. That the defeated Arcists had struck some kind of deal with the Ubers. That the Ubers were going to make trouble again over the choice of the Mars trajectory. That the P‑Threes were building a space ship in secret. She thought it was idle talk, but you never knew.
Everything’s so rushed these days, so exciting. A million jobs, nearly the whole crew revived . . . so why am I depressed?
The answer was obvious. She really didn’t want to come up here and confront Carl.
She glide‑walked for Dome 3, where she knew he was looking at some new agro results. As she came through the hissing lock she saw Carl studying some canisters, running his hands through rich kernels of wheat. He was wearing his spacesuit; these days he was in and out so often, checking the launchers, he seldom shed it. Agro workers floated above ripe fields of rye and wheat and spires of coiling vegetables. Gene‑crafted to thrive here in low‑G among the pervasive Halleyforms, they had odd, asymmetric forms.
“Great stuff, huh?” He grinned at her as she approached.
“You’re a thorough man. Checking the breakfast cereal, too?”
            His face clouded. “I like to see good work praised, and these people have done—“
            “Hey, I was just kidding.” She gave him a playful punch in the arm, and then immediately felt the gesture was forced, awkward. Calm  down. This is going to be hard enough without trying to pretend it’s a Shriners’ convention.
Carl shrugged. “I’ll be with you in a minute, Virginia.” He turned back to a crewwoman standing nearby. “The new hybrid is excellent. Tastes great, too.”
Virginia watched as Carl and the agro tech discussed variants on the growing cycles. Halley’s gentle but drumming acceleration was affecting the mirrors that lit the greenhouses, and there were adjustments to be made.
She wandered down a lane, glad to delay. Stalks rose nearly a hundred meters, slender and white, yielding impossibly broad, meaty leaves. Spindly gardener mechs prowled down tight lanes. Circulation patterns spun streamers of wobbly droplets among the lofty spiral stems. Beneath these vertical protein farms lay cows of fat vegetables, lush and curling in the soft ultraviolet that filtered through shimmering banks of moisture above. Rich humus lapped at the feet of the giants, like a sea’s ever‑grinding at the shore. A tracery of ponds used the gently falling debris from the spires, and modified fish darted among ropy roots. She recalled a poem she had never finished, and found fresh lines popping into her mind.
 
In all this glistening fine 
steel and cool ceramic sureness 
Rot rules
as surely as in ancient sea‑bed Earth. 
Cool yet crackling flingers call up 
lightning that once kindled organic clinging, 
fevered molecules mad for union, 
not knowing that growth means age
and then the chewing march begins. 
We live from eating others 
just as these chilled lands will gnaw us down, 
ceaseless and unending digestion of 
our hearts and dreams, 
plots and schemes, 
all passing clouds in an airless black 
And yet we lack
a clear way back to youth,
or Earth, or slot sleep’s birth.
I’d rather be brought down
after the long summer’s chase,
belly torn out 
(it’s no disgrace) 
than seep like sludge into 
the garden’s moss and hear the 
polite such a loss 
when I know all will be ground 
down to make the soil where 
new Caesars will march, 
unknowing, on to their good humus, too.
 
Virginia coughed in the heavy, musky air. She never seemed to finish poems anymore. Instead she took them out to examine, turning them to the light like pretty pebbles found on last summer’s vacation beach. Well, poems acquire a certain deadness when they’re done . . . not finishing them gives them indefinite life. She smiled to herself.
When she returned down a narrow lane, Carl was through talking to the hydro crew. She liked the way the silvered inner surface of the dome reflected a warped, surreal vision of Carl immersed in a riot of plantlife, as if it were an ocean in which he was afloat. When he turned toward her she held up a hand. “Conference?”
“Sure.” He stood waiting, the old caution still far back in his eyes. I’ve hurt him so many times . . .
“I . . . wanted to tell you . . .”
“Yes?”
“I know you felt that there was . . . some chance of Saul and me...”
He smiled wanly. “There’s always hope.”
“You’ve never given up:”
“No.”
“You might as well,” she said gently.
“It’s that certain between you?”
Virginia recalled her own thoughts about that, only minutes ago. “Out here, nothing is certain, you know that. No, it’s just that . . . you have such, well, such traditional goals.”
“Dreams, I’d say.” Carl smiled with a warm, rueful humor, as if aware of his own foibles. He would keep this polite and graceful, she saw. Time had given him a veneer, a sense of self. He had changed greatly in these years, almost without her noticing. I’ve been so wrapped up in Saul…
            She struggled to find the right words, but before she could he said, “Admittedly, out here the idea of love and family, that whole snug picture, doesn’t work. We haven’t figured out how to protect the children from Halleyforms yet.”
“You’ll never have a family with me.”
“I’m resigned to that. Saul won’t either, of course.”
“No, but not because of his sterility. It’s me. I—I can’t have children.”
His lips parted but he said nothing. The veneer was gone in an instant and she saw again the old Carl, filled with longing and need.
“I . . . could never tell anyone. It was years before I could say anything, even to Saul.”
“God . . . I’m sorry.”
She blinked back tears. “I’ve come to terms with it.” Then why am I crying, idiot?
“All this time . . . “ He shook his head, his face open and somehow fresher, younger. All these years he’s sheltered a dream, and now it’s gone.
“I knew about it well before we left Earth.”
“I . . . see,” he said numbly.
“Carl—“
“What about, uh, fixing whatever’s wrong? Saul’s done wonders— “ He stopped.
She thought sharply, Was it me you wanted, or your dream of sweet little Percell children, genetic miracles among the stars? But the suggestion was wrong, unkind
She blinked rapidly. “This is a . . . special case. Not even genetic surgery . . . He did try cloning. without my permission. It was a disaster.” She shrugged.
“You . . . knew . . . all along.”
She nodded. “I suppose it influenced me, made me come on the mission in the first place. I wasn’t going to have a conventional life, no matter how I played it.”
“You could’ve adopted.”
“You know the odds against a Percell getting children to bring up. Even in Hawaii.”
He said savagely, “Yeah, they sealed off everything from us, didn’t they?” The memory could still draw bitterness.
“I could’ve stayed…fought with the others…”
“You saw what happened.”
She nodded, sniffing, surprised at her own emotion. If I stay here I’ll cry. “We…really made the right choice, didn’t we? Coming?”
His voice was leaden, his face a mask. “I . . . I don’t know.”
She was shocked. Have I taken away his last fantasy? And with it gone, the tide of despair rushes in?
“Carl, you can’t think that. We’ve survived, we’ve managed to—“
“Look, I’d . . . I’d rather not talk right now. Okay? Just . . . want to be alone.” He visibly pulled himself together, struggled to regain some of the confident manner of leadership that had become like a second skin to him . . . however easily it had peeled away, just now. “I appreciate your telling me. I can understand you better now, and at least that’s something.”
“Carl, I— “
“I’ve got plenty more to do here,” he said bluntly. “Maybe later.”
Speechless, Virginia held out her hands, then let them drift to her sides. “All . . . all right.”
She left quickly, her mind aswirl with conflicting emotions. Somehow she had had to tell him, and yet if it stripped away too much, damaged him . . .
She had been fooled by his public face of assurance and control. Beneath that, Carl had really changed very little. He had grown as the situation demanded, but not the inner Carl. That Carl had nursed a fantasy, and now she had toppled it.
She loped across the ice, putting her confusion into exercise, a coasting mote moving across a plain the color of a blank television screen.
—Virginia, —JonVon’s well‑modulated voice came when she was halfway to the lock. —There are coded transmissions from near your present location. —
“Coded?” She stopped and looked around. Nobody in sight, except a few hydro workers trudging off after their shift. On the horizon one of Jim Vidor’s faery towers spiked at the stars. Farther away a launcher thrummed, driving them gradually, imperceptibly, toward the encounter with Mars. “What do you mean?”
—I broke the code, a juvenile little algorithm. The messages are quite excited and not altogether intelligible. They mention your name and Carl Osborn s. —
“Look, monitor it and try to track the source. I’ve got other things on my mind right now”
            She glanced back at the dome and saw through its smudged translucence two figures confronting each other under the brilliant lights.
            Carl, suited and gesturing. The second, in a simple robe…she was sure it was Saul.
With Carl in such a state . . . I wish I could warn Saul. This is definitely not the time to bother Carl with some detail.
Something was wrong. Saul waved his hands, then lurched to the side, as if to leave.
Virginia frowned. Saul looked sick . . . and something was odd about the way he moved.
Carl took a step forward and Saul pushed him away. Virginia wished she were back in her lab, could tap immediately into one of the worker robos inside the dome, listen in.
The men were shouting at each other, Saul gesturing wildly, pushing. He collided with the towering glass wall.
The dome split! At that moment a blue flash cut down it, ripping the pressure sheet, showering livid yellow sparks. Air gushed out soundlessly, a pearly fog exploding into a ball that rose and grew and shredded. How could a man shatter . . . Thenshe realized.
Laser.
“Saul! Run to the airlock!” But he couldn’t hear her, of course. Saul wasn’t wearing a suit.
Carl sprinted toward the lock, where the helmets were stored.
Saul stumbled, confused, and fell into a mass of vegetation. He got back to his feet among the boiling tangle of plants, but did not seem to know what to do, where he could find pressure again. The lock was only a hundred meters away, but in the disorientating plunge to vacuum the brain gave conflicting signals.
Virginia was running, shouting, without taking her eyes off Saul. His robe flapped above bone‑white flanks, he lurched awkwardly—away from the lock, toward the split in the dome. He was mindlessly following the gale that swept past him, sending his brown hair streaming before his eyes, tossing the plants in a whipping gale.
Carl had reached the lock. He ducked inside, slammed the hatch. It would take him at least a minute to find a helmet, get some air into his lungs ....
Virginia ran furiously, slipping maddeningly off the ice.
“Saul—no! Saul—“
She knew the effects of vacuum and cold, rupturing the blood vessels in the lungs, freezing the body’s cells, bursting the delicate membranes in eyes and ears, wreaking bloody havoc throughout the body…
He stumbled toward the shattered lip of the dome, drawn by the sucking storm. She was still running when he fell among the upright shards.
Carl rushed past her. But when they reached the crumpled figure, stiffly contorted in a position of tortured agony, they could see sharp, glassy daggers protruding from his back. The deep cuts no longer even spurted scarlet. Purpling bruises, glassy complexion. Blank, open eyes.
The dome crew came running from the far lock, bringing first‑aid equipment. Too late.
How strange he looks, Virginia thought. He had always seemed craggy, time‑worn but triumphant. Now he seemed unblemished, young, his face smooth, as if years had been erased by the soothing hand of Death.
 
 
CARL
 
He had always been a problem‑solver, a man who reflexively reacted to the unknown by breaking it into understandable pieces. Then Carl would carefully solve each small puzzle, confident that the sum of such microproblems would finally resolve the larger confusions. What’d they call it at Caltech? A “linear superposition, with separable variables”? Yeah, that’s my kind of stuff. Ol’ can‑do Carl.
He slammed his fist into the foamweb wall of Dome 3. But I can’t fix the past. I can’t bring Saul back. I can’t even comfort Virginia.
She sat among some wilted stems of just‑harvested rhubarb, staring into space. Her red‑rimmed eyes had lone since cleared of tears and now she was drawn, exhausted, numb. The dome crew had taken Saul’s body way, and in the confusion Virginia had dropped into silence, ashen and listless. Lani Nguyen sat with her, murmuring softly, an arm around Virginia’s shoulders.
Lain and Jeffers had arrived only moments after Saul’s death, responding to Carl’s Mayday call. There was no sign of whoever had fired the laser that punctured the dome. Lani and Jeffers had met no opposition as they sprinted from the nearest shaft. The comm radio carried no news. The dome crew, well seasoned by meteorite punctures, had replaced the shattered wall and resealed the dome quickly. Atmosphere was building to nearly normal.
Jeffers said sourly, “I still can’t figure it.”
Carl blinked, self‑absorbed. “What?”
“Why Saul didn’t react when the dome popped. He’s older, sure, but we’ve had plenty trainin’ with leaks in the shafts. How come Saul didn’t follow you?”
“He was disoriented even before that. He came up through the waste hatch over there, mumbling.”
“That’s crazy.” Jeffers shook his head. “The waste hatch?”
“He must’ve taken it as some sort of shortcut. Maybe he knew Virginia was talking to me and—“ Carl stopped. He didn’t want to reveal what Virginia had said, or pursue the thought that Saul was trying to stop her. It’s all so damned jumbled up! Why should Saul care about Virginia’s telling me? Or was Saul’s arrival—too late—an accident?
Jeffers bit his lip, uncomfortable. “Virginia . . . said you and Saul had a fight, sorta.”
“He was shouting stuff—just sounds, grunts, some words all mixed up.”
“You figure he was hallucinatin’ or somethin’?”
“Maybe. I hadn’t seen him in months. In fact, I hardly recognized him. He looked confused, incoherent. The man was deranged.”
“That’s why he didn’t react, get to the lock?”
“I guess. Maybe he’s been experimenting with himself, and his arrogance finally caught up with him.” Carl snorted. “Probably was looking for the Fountain of Youth.”
Jeffers looked skeptical. “Look, there’s just too damn much here. Somebody punches a hole through the dome, nearly kills all of you— “
            “Targets of opportunity,” Carl said woodenly. “Unless they spotted Virginia’s tabard s she left, they must’ve thought she was in the dome, too.”
            “But who’d—“
A blue flare lit a nearby stubby ice hill. The two men whirled to watch the glare fade, enveloped in the exploding ball of white spray.
“Goddamn!” Jeffers shouted. “Ever’body—helmets!”
Carl started toward Virginia, automatically clamping his own helmet O-​rings, and saw that Lani was ahead of him, helping Virginia. “Crew!​—get down. If they puncture the dome again— “
—I not need to fire again, Carl. You get the meaning. —
The voice crackled in his earphones. “Who’s that?” he snapped.
—Sergeov! I knew it, — Jeffers sent.
“Clear A‑channel,” Carl said to quell the rising chatter on the line. “Sergeov, what the hell— “
In the display quadrant of Carl’s helmet appeared Sergeov’s grinning, blue‑tinted face. The Sigil of Simon Percell was etched into each cheek.
—I hoped to get Carl and Virginia without injury. — Sergeov’s accent came through more clearly. —Even better when flies come to the honey. Jeffers, I hope we can count on you to work with the launchers when this is over. —
“When what is over?”
—You can witness for self. —
Carl had been scanning the horizon to locate their laser. Now, when he turned toward the equator, he saw figures quickly crisscrossing around the launchers. Silently a bolt struck among two running forms and sent them tumbling skyward in the burst of steam. Carl could not tell whether the people were hit directly, but there was scarcely time to consider it before more quick, blue‑hot flashes burst forth.
—We take half the launchers already. The rest will either surrender or we will burn them where they stand. —
“What . . .” Realization dawned. “You . . . you’ve cut off me and the others, so we can’t lead a counterattack, right?”
Sergeov turned to give a gesture. Immediately Carl felt a crump and vibrations beneath his feet. —I just now gave order to blow in the tunnels beneath your dome. Seals you in tight, right? Great, clape! —
Carl shouted, “You idiot— “
Sergeov laughed. —Like the trap, clap? — Then he sobered, smiled. —Without you the others will he less stupid. —
            Jeffers broke in, —This’s mutiny, y’know. —
            —Self preservation, you mean. —
            Carl could hear in the venom of Sergeov’s words a rebuke of his own leadership. The man’s rantings had seemed comic, dumb, set of  leftover ideas. But after the Care Package, a lot of otherwise reasonable people had developed a deep hatred of Earthside, and Sergeov had played to that, claiming that the Mars maneuver wouldn’t work.
And that much was true. The Mars plan almost certainly won’t save us. Nothing will, except a change of heart Earthside.
It had seemed to Carl that Sergeov had never proposed any valid alternatives, and nobody could really take the man seriously. Still, by adding together disgruntled spacers and hard‑line Ubers, Sergeov might have enough to seize and hold the launchers, if they did it just right . . . .
“You don’t like the Mars targeting?”
—It is emotional drivel. We could not brake in such thin atmosphere, everyone who stops to work it out knows that. —
“We can try. At the very least we’ll slow down some, maybe open up options on the outbound leg of this pass.”
Sergeov laughed, a dry cackle. —Do not give me speeches. Me and my friends—who be real Percells, not renegades who suck up to any Ortho, even sleep with them—we know the astrophysics as well as you, probably better. You think we cannot do simulations? We know danger of hitting Mars. At best not enough air. So only hope remaining is to brake in atmosphere of planet with thick air. —
“Venus! There’s apossible mission there, though it’s on the outbound leg. We’d have to go through perihelion first, and I don’twant to judge how we’ll survive that.”
—No perihelion. Dumb to even think we can ride that. —
“Why not? Listen, Otis, we can talk over a Venus encounter in detail if you want.”
Jeffers gestured to Carl as he spoke. Along the distant line of launchers, figures were throwing makeshift flags over the cowlings: the Uber sign.
—You see we are winning? Da, all in time. If the other launchers do not give up, we will depress the muzzles of ours, fire empty casings, and pound the others to small pieces. —
Jeffers blurted, —You’re fuckin’ crazy, you know that? —
            Carl gestured for Jeffers to be quiet. “Jesus, Sergeov, you wouldn’t do that. We need those launchers—“
            —To strike Mars. We shall not go crashing into Mars just to keep Earthside happy. —
“What kind of demented logic is that?”
—Clever logic, it is. Earth would like to see us suicide on Mars, end Halley​Life. What proof shall you need, after they showed how much they care? —
The sneering reference to the Care Package hurt, because Carl knew it was true. The crew had been bitter about that, and this mad rebellion was the outcome. Most spacers, notably the Blue Rock Clan of Hawaiians, stood behind Carl. But Sergeov had undoubtedly recruited among Percells, and Carl wouldn’t be surprised if there were even some Orthos helping him.
—We hit planet with atmosphere, but not Venus. —
            Carl felt a chill. “So where do you want to go, Otis?”
—Is obvious. Earth. —
“Good God! That’s— “
He was about to say, That’s impossible, but then he recalled the mission options outlined long ago. The expedition had first planned on an inward​-passing flyby of Jupiter, altering Halley’s orbit until rendezvous with Luna was fairly inexpensive in fuel for the Edmund. That required a delta‑V of 284 meters per second, a hefty velocity change.
Since the Arcist rebellion had deprived them of the south pole, they had opted to use launchers at the equator for the less effective swing past Mars; that required a velocity change of only fifty‑nine meters per second. The energy required scaled as the square of delta‑V, which meant that a maneuver by Mars, with a grazing brake in its atmosphere, took only four percent of the original mission energy requirement. They had been investing launcher time in just that maneuver for years now.
But he had forgotten another maneuver they could make from a steady equatorial push. Earth . . .
“I can’t remember the numbers, but look, we can’t— “
—I refresh you. Only takes sixty‑three meters per second delta‑V. Only slightly more push than we now give. And direction is nearly the same as Mars suicide! My crews, they now swing launchers a little. Only five degrees in declination, one hundred degrees in right ascension. You follow? Means—
“Yeah, I get it.” He’s really crazy. How do I handle him? “Okay, we can hit Earth. So what? They’ll cream us before we even get close.”
            Sergeov’s dry crackle rang over the comm. Carl waited out the airless, manic laughter, telling himself, Don’t blow it. Keep him talking. Maybe somebody from below will round up some industrial lasers, circle round them, cut them off—
            But he knew the chances were slim. Sergeov had played it just right, waited until Jeffers—Carl’s right arm—was trapped in the dome, too. Virginia couldn’t get control of her mechs. And as a bonus, they’d killed Saul, who might’ve rallied many people who simply wanted to survive . . . .
—Earth will not cream us. Not if we threaten to seed them with the plagues. —
“You’d threaten that?”
—Smell the fire, Meyer. Orthos blow Edmund, send Care Package. What they deserve? —
“They’ll still— “
—We make atmospheric brakes, jump off. Halley goes on. We shall make deal to not seed Earth with Halleyforms, then Earth send us to Diemos. We live there, start terraforming planet. —
Jeffers muttered, “Well, at least that part makes sense.” He looked up guiltily as Carl shot him a glance.
Sergeov heard him. —Better to dream than nightmare, eh? —
Carl tried to think. Lani stood at his side, a hand on his shoulder, mute comfort.
“Earth’ll take no chances on getting soaked with Halleyforms. They’ll nuke us,” Carl said.
—No launches! We will have standby rockets, warheads of Halley‑Life. Earth launch, we launch. —
Carl saw Jeffers’s expression. Sergeov’s mad scenario was all too seductive. The aerobrakes would take a lot of mech-manufacture, but that had already been designed and scheduled for the Mars maneuver.
“I don’t think you can sell this.”
—No need sell. Time to smack, Jack. You agree or we cut dome into little pieces. —
“The others won’t go along with this.”
—What others? Ortho others? They want to live, same as Percells. —
“But this endangers Earth! Any aerobrake will bring Halley Core close enough to dump some ice into the upper atmosphere. The bioforms could make it down to the surface anyway! — “
—Earthers shall have to take chance. Most of us now say piss on Earthers. —
            Carl paced, oblivious to the string eyes of the dome crew, to Jeffers’s persistent gnawing at his own lip, to Virginia’s blank stare. Lani watched him pensively. He had to think, and yet his mind was a whirl of conflicting emotions. The Earth maneuver at least held out the promise of hope, of living . . . .
“Look, you ought to have a referendum on this. The whole crew— “
—Clape, ape. No voting. You forget, we have launchers. —
“There’ll be a sizable minority, maybe even a majority, that’ll oppose you.”
—We can dispose of them. —
“How?”
—Same as we do for you, once things settle down. Easy. Launchers all built, no big labor needed now. We send you all to sleep slots. —
Virginia, Lani, Jeffers—they all stared at him, listening, saying nothing. He had led them for years, for billions of miles, to come to this—a somber, stupid Waterloo. Outflanked. Outsmarted.
And to grind it in, Sergeov cackled dryly and said, —Comes Earth, then we decide on who to wake up. You make trouble now, maybe you never come out of slots? Eh? —
 
 
VIRGINIA
 
They had been the worst two days of her life. They seemed to stretch back for millennia, back to sunny bright days when Saul had lived, and love had carried her forward of its own momentum, overriding difficulties, smoothing over the furrowed surface of a life that was, when she managed to think of it, perpetually sharp and desperate and tight-​stretched.
Saul’s contorted body had imbedded its image in her mind, a silent, grotesque rebuke. He had looked so strange, so eerily different in death, as if he were another person. Peaceful, despite his wounds. Younger.
So many struggles . . .
If she had been closer, had thought faster, run harder—
No. Stop that. She knew this was a deadly spiral, that nothing could come of an endless cycle  of guilt and pain.
But such easy realizations did not free her. She sat amid the currents of anger and frantic talk and raw emotion…and clasped her hands, rubbing them incessantly, unable to move or think or even let the upwelling grief spill out into tears.
It was useless, anything she did, so pointless and stupid. She did not care if she sat forever this way, surrounded by the slowly gathering musky damp of the regenerating dome. The plants were space‑hardened, able to withstand quick decompressions and chills, far better adapted, through a half‑century of human handiwork, than was mankind itself.
Others tried to help. Lani was a hovering presence, soft sibilants in an engulfing stillness. Carl made his awkward gestures, said the conventional things. It was all wooden, distant, faces under glass.
The fact that the crazy Ubers and their allies were holding them all inside Dome 3 made no difference, really. She was as uncaring as the silent frosted ice outside, where figures gyred the launchers into new, well​-padded directions, their muzzles pointing to different constellations. She watched the distant puppets do their irrelevant things, without caring what it meant. Earth was a more welcome target than Mars, certainly—but not because she thought they would succeed.
Nothing had ever worked on this doomed expedition. Earth would find some way to counter them. Was the scheme to cast off in balloonlike aerobrake vehicles? Hollow steel shells that, under the hard‑ramming pressure of braking, needed only the slightest flawed asymmetry to twist and shear and shatter—no, Earth would see that opportunity quite well. A laser bolt, particle beam—anything that punched a hole in the shell would end them all in a fiery orange‑red caldron. She had no faith in Sergeov’s fevered astronomical dream.
Or in the Mars maneuver, either. She had kept Carl’s secret, never told anyone. We live by believing fictions . . .
But Sergeov’s lie was worse. It would bring no dead world alive, and they would all wind up just as doomed.
What if the comet head was directed to actually collide with Earth itself, as she had heard some Ubers discussing openly on the comm? What would become of soft skies and hazy Hawaiian afternoons? She closed her eyes and shook her head. Maybe humans should go out the way the dinosaurs did.
“Virginia?”
It was Carl, pale and drawn, gain trying to make some contact. She blinked up at him. “Time to eat again?”
“No, I just—look, I could really use some help.”
            “Doing what?”
            “Figuring  way out of this.”
She said wearily, “Sergeov’s got us trapped. Do you want to dig out through the waste tunnels? Using garden trowels?” The Ubers had caved those in quite effectively.
“There must— “
“You tried the autochutes? The conveyors?”
“Sure. Yesterday. He’s got people blocking them.”
She frowned. It was hard to think in the old way . . . . “My mechs. If I could get control function over them from here, on a remote . . ”
“You tried that yesterday,” he reminded her gently.
She looked up, feeling a surge of irritation. “Oh yes. They’ve changed the T‑matrix inputs. Sergeov was smart enough to do that right away. I could only fix that from the big console at Central, or my lab. I have to be there in person.”
They were silent. She could see Carl’s frustration building in his face.
Jeffers came over hurriedly, strain showing in his face. “Somethin’s happenin’—they’ve cranked up that laser again.”
Carl launched himself in a long glide for the top of the processing hut, fifty meters away. Virginia was tempted to lapse back into neutral and let the world wash over her. But instead she sighed and stood up. She kicked off and followed the two men in a slow coast.
“They’re firing at somebody!” Carl called from his vantage point. Virginia snagged a guy wire and arced to a hard landing atop the hut.
“See?” Carl pointed. “Sergeov’s up on that rise, there. He’s shooting at people coming from the south.”
Fly‑speck figures swept rapidly across the gray, streaked plain. “Who?” she asked.
Lani landed next to her. “Arcists, I figure,” she said. “Quiverian’s folk. They’re still down there to the south, living in their quake rubble. It’s natural they’d oppose an Earth flyby. But with the Ubers holding the launchers, they’ll get cut to pieces.”
“You’re sure?”
“I can’t see— “
A huge gout of steam erupted from the base of the hill where the Uber laser sat. The cloud enveloped the hill in a shroud of fog. Before it could swell further and dissolve, another blue spark ignited at the base, sending a ball of white skyward.
Virginia said excitedly, “The Arcists are using their big laser. It’s hard to aim, but if they just hit the hill itself—“
            “They’ll blind the Uber laser crew with the vapor,” Lani said. “Yeah!”
Figures moved on the horizon, their tabards too small to distinguish in the dust they kicked up. Virginia had never thought very much about tactics in near‑zero gravity, but she could see the logic behind the slowly converging horns of the Arcist movements. Their pincers closed toward the equatorial string of launchers. Sergeov’s people struggled in the launcher pits. The big, awkward flinger modules were difficult to move quickly, particularly in declination. They began to nose down toward the south, but their long, slender barrels turned with agonizing slowness.
“Look,” Carl said, pointing. “The Arcists are trying to sweep by us. We’ll get free if— “
But then a second Uber laser opened fire from a distant hill, flinging spheres of steam up from the plain. Even a near miss blew the tiny figures up and away from the sudden gusts.
“Why don’t they attack from the sky?” she asked.
“Sergeov’s probably got some small radars with him. He can pick them out if they’re isolated up there. On the ice, it isn’t so easy. And the dust helps shield them.”
“Yeah,” Jeffers said. “How’d you like to be hangin’ up there, naked as a jaybird? Feels a lot better to have some ice between you and that big burner.”
The attackers sought shelter. They fired small weapons of limited range—flechettes, e‑beam borers—but merely raised small puffs from the Ubers barricades Some used portable microwave borers, presumably tuned to disrupt human cells, but the beams tanned out too broadly at this range Now and then, those inside the dome heard faint clicks, the microwaves softly tickling their inner ears.
Meanwhile, the big Arcist laser continued to pound away at the hills of both Uber strongpoints, making it difficult for them to aim carefully. They watched for an agonizing half‑hour as each side maneuvered, fired, ducked—to little effect. The entire conflict was soundless, with a slow‑motion unreality about it.
“Looks like a stalemate to me,” Carl said, fatigue weighing on his words.
“Nobody can get enough men together to cover their movements,” Jeffers said. “Looks like there’s still a fair number of Arcists, but you can’t outflank a whole damned equator.”
Virginia hesitated. “Can’t we make use of this?”
Carl asked, “How?”
“To escape! It we run a kilometer or so, into those piles of slag the north— “
“They’d pick us off.”
Jeffers nodded.
“But if I can get inside, I can get back control of my mechs! The Ubers couldn’t stand up to a mech kamikaze attack.”
Lani said, “I could try to get down to the Blue Rock Clan. Keoki Anuenue would bring up his Hawaiians, if he knew where we were.”
Jeffers’s mouth opened in disbelief. “You women are both crazy. You’ll never reach the shaft.”
“Create a distraction, then,” Virginia challenged him.
“What?”
Virginia thought rapidly. “Suppose we vent the entire dome at once—​with the vats open?”
Carl frowned. “The water vats? They boil and—I see. It’ll make a huge ball of steam. Nobody’ll be able to see through it.”
Jeffers shook his head. “No tellin’ how long that’d last.”
Virginia turned to him. “We’ll have you running the pumps—squirting water right out the dome, where it’ll boil off immediately.”
Jeffers opened his mouth to object, then closed it. “Um, I dunno. Might.”
“Let’s do it! Otherwise. if Sergeov wins—“
“Right,” Carl said, his lips pressed thin and white “Come on.”
It took ten minutes to set everything up. Virginia worked with maddened ferocity, dragging hoses, shutting down yeast‑flowering towers, throwing protective temporary plastic blankets over the acres of plants, sealing growing units that were too delicate to withstand very much vacuum and cold. It felt awkward, doing manual labor without a mech.
Not thinking ahead, scarcely thinking at all, she found herself crouched inside the lock beside Carl and Lani. She suddenly realized that she was about to risk her life on her ability to run. Impossible, absurd! I’ve spent less time on the surface than anyone else. But she could see no other way out. She sure as hell wasn’t going to let Sergeov stuff her into a slot forever. Or let him bury Hawaii under a night of cosmic ash.
Jeffers called, —Ready’? — from inside.
            She nodded fiercely. Pretend you’re not here in person. Just believe you’re operating a mech out on the ice. You’ve done it thousands of times.
            —Yo! — Carl answered.
            The lock sprang open and they launched themselves forward.
They separated immediately. Lani dashed northward while Virginia and Carl loped toward the east. She remembered to cut off her comm. No need to alert anyone, in case the Ubers were using tracers on suit transmitters. She tucked her head down and ran in the long, even, ice​-gripping stride, almost free coasting, that covered ground best.
Just like running a spider mech. Head low, find the traction. Avoid the deep dust.
She glanced back just in time to see the seams pop on the dome. The entire translucent structure billowed out like a collapsing lung, exhaling a heavy mist into the star‑sprinkled sky. Billowing banks enveloped her. Then Jeffers started the firehose streams from the vats, thin sprays that thickened and then abruptly dissolved. Fog clasped them from all sides. The world turned white. She had to depend on her initial momentum to give direction, because she could not even see the scarred ice beneath her.
Her receiver was on and she heard shouts, swearing, exclamations. But no one cried out their names, called for pursuit.
Ivory mist seemed to press in from all sides, lifting her . . . she lost sight of the ground completely . . . the shouting increased . . . she landed, bit in with her ice spikes, kicked off . . . seemed to soar with wings into a cloud of welcoming white . . . landed again, boots crunching into frost . . .
—and was out. clear, back into a world of gray ice and hard black sky and death.
She glanced around. Carl was ahead of her, just pushing off on a long, shallow parabola. As his feet cleared the ground a quick flash blinded her, a blue hotpoint of light—only yards from Car1. It struck a roiling vapor cloud from the ice, scooping a crater a meter deep.
She switched on her comm to line AF, as they had planned. “They’re on to us!”
—Yo! —
Carl’s head jerked around and he motioned to the left. —Get behind that! —
Fifty meters away was a sturdy mech‑repair platform, canted against a heap of ruddy iron slag. It was, in fact, a piece of the old Edmund’s external cargo assembly, thick with struts and crisscross structural members that had supported great masses in the long boost out from Earth. On her next footfall Virginia swiveled, felling a sharp twinge from unused muscles, and pushed off towards it.
            A brief spark of blue lit her way. Her shadow stretched. a thin giant flying across pocked ice in the sudden glare. She did not turn to see the cloud of fog billow out, but the hairs on the back of her head stood up. That was close.
She landed behind the platform an instant after Carl. —Stay here, — he sent unnecessarily.
“What’ll we do?”
—Wait ‘em out. They’ll find other targets. They don’t know who we are for sure, so . . . —
A buzz interrupted him as another party tapped into long-comm. Sergeov’s voice boomed in her ears. —I do know. I am not so stupid I cannot guess who it is that is running away. Or search for comm channel. —
—Oh shit, — Carl said.
Virginia realized that they had nothing to bargain with, no possible help. She thumbed to open channel. “Listen, Otis. Carl and I can get the Arcists to leave off their attack, if you’ll let us do it.”
—You offer me what? Diplomacy? — Sergeov’s contempt was plain.
—It’s all you’ve got left. —
—I have you. You shall not move a meter or I burn you. —
“What good’s that do? Your problem is the Arcists.”
—You are one having problems. — With that Sergeov began rattling instructions to someone in Russian. Virginia remembered there were several ex‑Soviets among the Ubers; belief in your own perfectibility ran through both movements.
She cut comm and touched helmets with Carl. “What can we do?”
“Not a damn thing.” On the plain beyond, distant figures moved and an occasional small weapon winked. They crouched beneath the bulk, holding to struts. A bright flare burst only a few meters beyond the jagged edge of their shelter. Gouts of gas swept by them. An instant later another blue‑white fireball winked on the opposite side, then was smothered by a swelling sphere of ivory.
“He’s showing off how he’s got us bracketed,” Virginia said.
“Probably start punching holes through this next.” Carl slapped the slab of metal in frustration. “One bolt alone won’t go through this, though.”
“Can he keep one of his two lasers trained on us?”
“Not for long. But he can’t afford for us to get away, either. I can’t see how—“
A heavy thump shook the strut beneath Virginia’s hands. “Hey, what—“ Another solid blow, followed by a trembling in the metal. “He’s trying to break through!”
Carl shook his head, peering beneath his grimy visor. “A laser bolt doesn’t feel like that. This— “
The platform lurched on its right side, biting into the ice, kicking up dust. Carl pressed his helmet against a big cross‑bar of blue‑gray prestressed steel. “Listen!”
Virginia had barely touched the metal when she heard a loud crump followed by a low, persistent ringing. “What is it? I— “
The entire platform shook. The next blow came only seconds later and this time she was looking to the side, and could see that there was no momentary blue flash illuminating the surrounding gray ice.
“So he’s thought of that,” Carl said angrily.
She guessed. “The launchers.”
“Yeah. He can’t spare the laser, so he’s aimed a few launchers at us. Flinging empty casings at low speed, to prevent an explosion. Firing around this chunk of stuff, hoping to pick us off if we show— “
A jolt shook the platform and the entire bulk lifted from the ice. Virginia felt a crump, crump, crump through her hands, three quick blows that pushed the platform a meter clear of the ice. She hung on, looking wildly at Carl. “He’s pushing us off!”
—Get a good grip,—Carl sent.
“But we can’t— “
—Just hold on. We’ll have to move fast when . . —
Sergeov broke in, —I did not expect this, but is good. —
“You can’t— “
—Launcher is to keep you from getting inside. Even better if it gets rid, eh? —
The platform rang and shook now with a steady hammering. Once sighted in, the launcher could pour a steady rain of the soft hollow slugs at them.
Carl said, —The pellets just splatter like a marshmallow when they hit. They can’t get through this hard alloy. But they’re pushing us. —
Virginia looked down. Already they were high above the stained gray plain, and gathering speed. The impulses from the launcher had driven them tangentially off the surface and now they passed over the battle scene. Random flashes, rising puffs of gas. She heard a click and recognised it as a symptom of a near miss by a microwave beam; the waves actually resonated with small bones in the human ear. Whoever it was didn’t fire at them again.
Someone was running toward the shelter of a low line of fuel drums and she recognized the tabard of Joao Quiverian. A laser bolt caught the tall Arcist leader in midstride and a blue sun leaped in his chest. A small cloud rose from the body as it continued on its way, hugging the ground, arms flopping outward and spinning uselessly as it skimmed into a dust pit and disappeared.
Figures glanced up at them but no one tried to come to their aid. Those below could undoubtedly see the results as a steady hail of slugs struck the other side of the platform, and knew that any approach would run that gauntlet. She called, “Sergeov!”
—I gave you place to stay. You leave dome, you bring this on yourself. —
“Look, we’ll—“
—Too late for talk. I have battle to win, Arcists to kill. Goodbye. —
“Carl, what’ll we— “
—Don’t let go! —
I’m not about to, she thought. Even if the whole thing’s making me . . . dizzy. Halley seemed to tilt in the sky, the speckled and blotched gray sheets rolling and veering as they swept over them, lifting . . . .
—Just what I was afraid of. We’re turning. —
Of course. The slugs don’t hit evenly, so the platform is picking up spin. Sergeov, knows that . . . .
“Can’t we crawl around?”
—It’ll be tricky. Come on, go left. —
Carl moved with an easy grace she envied as she clumsily followed, not daring to let go of one strut before she had the next firmly in hand. The platform was to her a mountain of crossed metal strands, which she climbed hand over hand, a slight centrifugal pull tending to turn her outward and away from it. If the platform had been spherical, their maneuvering would have been simple—just keep on the side away from Halley. But as the slab turned, there was a short interval when it was edge on to Halley and the launcher slugs were passing by invisibly close. Virginia and Carl clung to the edge of the platform as this moment came, then scrambled to the new face, feeling slugs slam into the far side again. As she struggled for a secure grip she saw spalled and dimpled impact craters. And all this comes from empty casings, launched at a millionth the normal energy!
            The slab seemed to be spinning faster. “Are they trying to spin us?” She asked, panting.
            —Wouldn’t surprise me. —
            “How’ll we—“
—Hustle! —
She followed Carl around to the next corner and waited. The metallic sheen of the cold steel reflected the dim gray glow of Halley as the flat face slowly revolved, the curve of the cometary head rising over a warped tangle of rods and rivets. From this distance there was no sign of a battle, no indication of humans and their petty lives at all . . . only the smeared dust‑scape, like an accidental abstract work of art glimmering in the starlight. Then she saw the long dashed Mine of equatorial launcher pits and realized that the machine which was propelling them could “see” them, too. She scrambled after Carl, around the edge.
Virginia felt a clanging thump and saw a rod near her leg dissolve into nothing as a blur struck and sent it whirling away into space. She sucked in her breath and jerked herself around the lip of the platform.
“It . . . it’s too dangerous, doing this.”
—If we don’t keep this between us and the slugs, we’re dead. — Carl’s eyes were wide, and yet somehow calm, steady.
“Can’t we jump off? Without something big to target on— “
—Fine, only what about the slugs that miss the platform? And if Sergeov knows we’ve jumped, he’ll let the launcher wander around the target, to try to catch us. —
Carl’s voice was almost matter‑of‑fact, assessing possibilities. Virginia clung to a pipe, legs drawn outward, the steady thump-thump‑thump coming through her hands. It was hard to think. “Look, let’s put our maneuver jets on impulse. That’ll get us clear fast.”
—Yeah, but it’ll take a lot of push. These jets haven’t been kept up well, either. —
“We haven’t any choice!”
—We’re safe here. —
Virginia didn’t like the distant, resigned look on Carl’s face. “And every minute we get further away from Halley!”
—Yeah, you got a point. — He frowned. Shaking his head. Trying to care.
Halley’s pale horizon began rising over the platform’s lip.
—Let’s go jump straight off the edge as it comes round. Sergeov can’t hear us, with all this metal blocking our comm. —
            He looked at her with an unreadable, pensive expression. She struggled over to the lip of the platform and got her feet braced against a tangle of struts. “Say when.”
—Wait…got your jet activated? Put it on emer override for a twenty-​second burst, see? — He flipped the switch for her. —Okay, throw ‘er to full when I . . . say . . . now! —
Virginia jumped as she threw the switch. A fist slammed into her waist and sent her hurtling, struggling to keep her hands and feet aligned. The thrust seemed to last forever and she fought an impulse to double up, present the smallest target for the slugs that she could feel streaking out from Halley, searching for her . . . .
Release. The savage thrust was cut off by the suit’s timer. She dipped her head and could see between her feet the platform, turning lazily. A silvery flange winked and tumbled away as she watched, liberated by a slug’s impact. If only Sergeov didn’t know what they’d done . . .
Carl. Where was he?
She looked around quickly, found nothing. If a slug hit you, would it just go straight through? Or would it give you enough push to drive you far away in only, a few moments, beyond view . . . ?
Virginia didn’t dare call on comm. She turned in every direction, telling herself not to panic, to be systematic—and found him at last directly overhead, a doll‑sized dot.
Rendezvous took only a few moments. He came swimming toward her, braked, they locked hands and touched helmets. She had expected a moment of celebration, for surely they were out of the danger zone by now, but all he said was. “Now comes the hard part.”
“What?”
“Getting back to Halley.”
“Won’t someone . . .” She was going to say, come after us? when she realized that obviously nobody would be thinking about a rescue in the midst of a battle. The Ubers and their allies had undoubtedly covered the shafts, bottling in anyone who could help. Besides, how many knew they were out here?
“How far away are we?”
Carl held up a small tube, pointed it at Halley’s acned, dwindling disk, and read off, “Twenty‑three point four kilometers. And increasing at about three kilometers a minute.”
“So far!”
“A lot of slugs hit the platform.”
“These suits . . .”
“They have a big range. The real problem is getting back before our air runs out.” He gestured toward their inventory logs, running in color-coded lines down both sleeves of their suits. “Haven’t got a hell of a lot.”
            “How much delta-V can I get?”
            Carl did the calculation in his head, frowned, and resorted to his faceplate for a check. “Not much.”
“We can still get back, can’t we?”
“Yeah . . . only we’ve got to make up this three klicks per minute. It’ll take nearly all the juice we’ve got. Then we have to go the thirty or so klicks back to Halley . . . .”
His voice trailed off into a frustrated gesture as he punched in fresh figures on his board, attached at a waist pop‑out. Virginia bit her lip. All this was going so fast, and she had no time to think.
Carl stopped, typed in more, pressed his lips together until they were white. “Looks bad.”
“How bad?”
“Neither of us is going to make it back in time for fresh air.”
“Neither?”
“Can’t be done. That three klicks a minute takes a big bite out of our fuel.”
“Then . . . “ A dark foreboding, the underlayer she had felt for days now, swelled up in her. They were all going to die. Fate had managed everything so they would each face some excruciating death, alone and afraid, out here in the oblivious cold abyss . . . .
“We can overcome that three klicks per, but that leaves just a small velocity. The comet’s gravity won’t help much. It’ll take hours to get back to Halley.”
And it’s getting worse as we talk. Each second takes us further away. Out into the emptiness, to join the frozen souls of the Edmund. Only we have to die, first . . . .
“Can’t one of us take both jet packs?”
Carl shook his head. “They’re integrated, remember! Can’tpop one out without rupturing the air seal.”
She didn’t remember, had never known that, but her mind skated quickly now, skittering over what she knew of dynamics. If there was some way . . .
“Wait. Only one of us has to get back, get some help. Isn’t there some way to trade momentum between the two of us?”
Carl looked puzzled. His face was grizzled and tired, dark circles rimmed his eyes. He looked older and more worn than she had ever seen hi, even at the peak of the plagues. He shook his head mutely, lips still tightly pressed, his eyes full of despair.
She remembered something from long ago…fished for it…caught the fragment of n idea.
“Wait. There’s something…”
 
 
CARL
 
Halley hung suspended in the consuming dark, its rotation long stolen by Man, its face now lit by his fitful fires.
Carl watched the battle progress as he made his long approach. It was over three hours since he had separated from Virginia. By agreement they had kept comm silence. It had made the journey lonely and frustrating, for he could hear the scattershot shouts of the struggle, harsh cries and strumming sidelobes of microwave pulses—all without getting any clear idea of what they meant, of how the battle flowed. He had tried to concentrate on the blurted cries, not only because he needed to know the situation when he landed, but to quell his own anger.
He scanned the looming landscape with a telescopic projection on his faceplate. Bodies of dead Arcists lay sprawled near the equator. Laser gouges pocked the hillsides, but now the Arcist lasers seemed to be knocked out. He spotted one broken into a shattered tube. The launchers had proved more effective than the clumsy welder‑lasers. Farther to the south Carl could see a line of Arcists forming up around five microwave pulsers. The engagement would focus down there.
The Ubers were moving out, skirmishing. They swept south from the equator, pursuing ragtag parties along a line of hummocks and rusty slagheaps. Everybody was keeping down, hiding in plumes of dust, using what shelter there was. The Ubers seemed better trained. They used fire​-and‑maneuver effectively, two figures shooting personal weapons at a nearby position while a third moved up to the next covered spot.
She knew I’d never agree, so she didn’t even discuss it.
Virginia’s idea was elegant and she had understood its implications from the instant it occurred to her. He recalled it all clearly, ruefully . . . .
            Carl had thought of them linking belts, then his firing his jets until they were exhausted. Virginia would then separate, leave him, ignite hers, and reach Halley. Even that would not provide much margin. Worse, it would be tricky, because his jet would not fire directly along the axis of the two-body system. That meant she would have had to waste fuel vector-keeping.
Virginia’s alternative was simple. They tethered with a hundred‑meter line and Carl took an accurate sighting on potato-shaped Halley—ten times bigger than the moon was as seen from Earth, but a hundred and five kilometers away and shrinking visibly, swiftly. Carl had programmed his suit to give a clear beep whenever his velocity was aligned opposite to the Halley vector. They pulled the line between them taut, and Carl was about to start his jets—when Virginia fired first.
“Hey!” he had cried. “Shut down!”
—No, this is better—I’ll expend my reserve. —
“Dammit! Stop!”
—No, Carl‑think it through. — Already they had begun to revolve about each other as Virginia’s jets built their angular momentum.
“I’m going to fire, too,” he shouted.
—That’s stupid. Waste your reserves and we’ll both die. Just hang on. —
“No, I can’t
—I’m like a pig on ice out here. You can match velocities and make the trip with minimal fuel. And you’ll handle yourself better when you come down in that madhouse. You know that’s true. I’m not being self​-sacrificing here. Far from it. I’d botch it and we’d both end up as icicles. —
“I mass more than you,” be had raged. “I’ll pick up a lower velocity than you would—so I’ll take longer. That’s simple dynamics.” 
—I’m talking skill here, not Newton’s laws. You can do it Carl, and you know very well that I can’t. —
“Dammit, I won’t let you—
—Too late. — Across the hundred meters she waved cheerily as the stars wheeled behind her. The tether linked them, navel to navel. Centrifugal force bent him backward, as if he were suspended from his belly button.
He struggled to think clearly against the steadily pressing hand. There had to be a way to stop her. “You can’t— “
—I’m triggering on the signal. —
“What?” So she had set up the came vector-seeking program, only hers marked a spot on the opposite side of their circle than his. His beeps had been coming regularly, uselessly, and now—
            —I’m down to two percent, —she called. —I’m going to sling you way. —
She soared against the mad whirl of stars, the only fixed point in his centrifugal universe, and he heard his own ritual piping beep, knowing that hers would come a scant five seconds later.
“Wait, there must be— “
—Time’s a‑wastin’, Carl. Fly fast! —
With a decisive chop she freed the line.
He felt the jolt as a sudden release, a return to freefall. Looking up, he saw that she had hit it just right—Halley hung above, a dim splotch.
And below him, between his parted boots, Virginia waved with a slow, somber grace. He was alarmed at how quickly she shrank, a blue dot swallowed by the yawning space between the burning suns . . . .
. . . Three hours ago. He shook off the memory. He should have found a way to thwart her, to launch her Halleyward instead . . . but once she had committed her own fuel, he had been trapped. She had always been quicker than he, and maybe this time she had been right. He had to prove her correct now, get down to the surface and find a craft that could rescue her.
Nearer, now. Halley seemed to fill the sky. Momentary blue brilliances lit its scarred face. The shaft mouths were clogged with ice, sealed to prevent crew inside from entering the battle. Small lasers commanded the agro domes, keeping them isolated.
Would so many people have joined Sergeov’s conspiracy if they had figured out all the implications of his plan?
Carl had had a lot of time to think, on the way back. Sure, using Earth as a target made better sense than Mars, dynamically. Earth’s greater gravity would be more useful and the thicker atmosphere would be better for aerobraking. But it would still take many passes before the returnees had shed enough velocity to match orbits or land.
And would Earth sit still while they kept swinging around again and again, pass after pass? Oh, they might be intimidated once—by thethreat of plague bombs—but that wouldn’t last.
Some joined Sergeov, because they think it’s the only way to live. No matter what the price.
The price, in this case, would be high.
In order to keep Earth from interfering, from taking revenge, Sergeov had to destroy her.
The way the dinosaurs had been destroyed…by a storm from heaven. Sergeov planned to bring Halley home, dead centre.
So? Carl thought bitterly. Earth declared war on us, didn’t they?
It was a sophistry to which Carl was fortunately immune.
I’m not at war with six billion people, no matter what their leaders do to me.
After Halley smacked into the Earth, there would be no civilization left to speak of. Sergeov’s Ubers could maneuver back slowly, casually, without interference.
Perhaps they plan to become gods.
Over my dead body.
He would fight them, of course, useless as it seemed. But that was distant from his mind as the surface rushed up at him. He cared only about one thing—finding a fueled lifter mech as quickly as possible and getting spaceborne again.
She tricked me, he declared again to the stars. Please, oh please, keep her alive until I can get to her!
As he began his long delayed braking, he saw that several launcher pits were blackened. Debris lay all about them, the ruined sleeves of flinger tubes, cores of electromagnetic assemblies, induction coils . . . .
Vast damage. Carl felt sickened at the lost work. Loving craftsmanship destroyed.
And in his ears rang shouts of victory from the Ubers. Two Uber pincers converged on the line of microwave borers. Their Arcist defenders crouched low, trying to cover the attackers with the cumbersome trumpet​-shaped horns. Carl could hear the quick bursts from them as sssttuuppp sssttuuppp sssttuuppp over the comm. Blue‑white plumes flowered where the microwaves caught the ice. They were putting up a fierce last stand, but it seemed to be all over.
Suddenly, Carl caught a new clicker of movement out the corner of his eye. Fanning out behind the Uber main force came a motley gaggle, moving swiftly. A smaller group swarmed toward the equatorial line, now only lightly held by the Ubers. He turned up his telescopic power. Who were these?
They did not come from the tightly guarded shafts, but rather from fresh cracks in nearby depressions. New tunnels, Carl thought. They’re organized.
They spread across the grainy ice. He counted a dozen figures in sleek black suits—of a type he had never seen before—and over twenty others dressed in strange, filmy green. They lacked tabards, so he could not tell what faction they were with, if any at all.
The newcomers fought with a fine-edged ferocity, using small, potent handguns. They took the Uber line from the rear, inflicting damage on weapons rather than pinpointing people. Carl coasted closer, watching with mounting impatience. What was happening? His comm gave only shouts, incomprehensible orders, and crackling static.
Who are these guys?
The odd figures in green and in black outflanked one launcher, attacking from its vulnerable side. Someone had trained them. Instead of a milling rush, they used covering fire to maneuver, keeping the Ubers’ heads down while each figure moved forward. Then they pounced into the pits as the launcher crew tried vainly to swivel its awkward muzzle to meet a fresh, unexpected attack.
It didn’t work perfectly. Laser pulses caught some attackers and blew gouts of blood into the vacuum. Distant launchers pelted the ice with machine​gun bursts, striking a few figures and propelling them off the ice into a permanent, solitary orbit about the sun. In the frigid gripping silence their ends were impersonal, an intersection of certain vectors and momenta, the dynamics of death a matter of mere mathematics.
But human verve counted, too, and the black and green tide washed over the pit‑punctuated equator. In his ears rang hoarse
jubilation, incoherent cries. Ubers died in burrows where they had crawled for shelter.
He was coming in close now. Two figures below him donned tabards, apparently so their troops could form up about them—the heraldry popped into his head acid he blinked in amazement. Ould-Harrad and Ingersoll? At the same moment he saw that they were not wearing green suits, but rather no suits at all! The green was some airtight layer. Halleyform!
The black‑suited ones stayed together. Their suits were little more than glossy helmets plus some thin film covering the rest of their muscled bodies, showing detail so clearly that he could tell they were all male, all remarkably similar. They moved with grace and speed that stunned the eye.
Carl expended the last of his fuel braking toward a clump of transport mechs tethered near Shaft 4. He rolled to a halt in a storm of dirty ice. He had no time to appeal for help, knew that the crew in black and green​—whoever they were—would be too busy and excited to be of any use anyway. He was tired, but the mech would do most of the piloting—if he could get control of it. If one were fueled and ready If…
            The comm was overloaded with a raucous rolling celebration, oblivious.
            —Carl! That you? —It was Jeffers.
            “Yeah. Got to get  mech, fast!”
            —Sergeov’s dead. Ould‑Harrad’s guys got him with two laser bolts. Blew him apart and pushed him right off into space. —
“Come here! These mechs—“
—Don’t seem anybody’s interested in retrievin’ him, either. —Jeffers was rejoicing. Then the urgency in Carl’s voice registered. —Okay, I’m comin’. —
Got to get one with enough fuel . . . Not this one . . .
—Carl. — A female voice. He turned to see Lani approaching from the north with Keoki Anuenue and a score of the big Hawaiian’s people. —The Ubers had the Blue Rock Clan bottled up, but we found a way out with the weirders, Ingersoll’s guys. —
They helped? The crazies? It was slowly sinking in. “Great. I . . . Look, help me find a mech that’s fueled.”
—Where’s Virginia? I looked—
“Find a mech!”
—Okay, check the inventory. —
“What?”
—We’ve got mech control up and running again. See? —
She transferred the manifest readout directly to his viewplate and he instantly saw the code numbers of two standby transports flashing green. —Here, — Lani said, coasting over to one of them. Her face was drawn but determined behind a spattered helmet. —I’ll bootit up. —
Carl joined her, punched up the mech’s status readout.
—Those black guys, who’re they? — Lani asked. 
“I dunno.”
—You don’t? We all thought you and Virginia must havebrought them.​ The mech purred to life. Carl shook off questions and got oxygen. Nothing else mattered. The madness of men was now only a backdrop. The goddamned politics could wait.
One step at a time . . . time is running . . . dunno how much oxy she had . . . think it through . . . each step . . .
Carl programmed the transport for high boost, stubby fingers punching in commands with a deliberate slowness. Lani insisted on going along and he wasted no time arguing. They lifted off with Lani in the side‑rider pod.
            Virginia had left their centre of mass with the same speed as Carl—slightly less than four kilometers per minute—but in the opposite direction. Their separation lay over three hours in the past. That meant he had to recoup nearly a thousand kilometers at high thrust, then search the space for a weak, steady vector-finding signal…
Speed. Speed was all that mattered now.
 
Hours later Carl brought the mech in for a rough landing at the glassy entrance to Shaft 3. He was ragged with fatigue, but he had Virginia. The world tilted blearily as he dismounted, unsteady from the varying accelerations of the past hours.
Almost there. Just get her inside . . .
He slipped clumsily on the ice and dropped her. Lani helped. Everything was foggy, slow‑motion.
Only when gloves caught her, pulled the limp, space‑suited form away from him, did he see the others. They wore black suits and no tabards, with tight helmets that showed only eyes through narrow slits. He switched among comm channels but they did not respond.
They were eerie, silent. And identical. The one carrying Virginia swiveled and sped quickly for a shaft entrance, now cleared of ice. Carl stumbled after, slipping.
Down the shaft. Walls slid by like sheets of rain descending as he watched, impassive, numb a creeping slackness stealing into his arms and legs. He was well past the point of caring about himself, and concentrated only on the body that a black‑suited figure carried before him. Everything moved with ghostlike speed and silence.
They cycled into a lock, Carl leaning groggily against the bulkhead as pressure popped in his ears and the world of sound came flooding back, the rustle and murmur of talk swirling around him once more, after many hours of an embalmed isolation. He staggered through the portal, brushing aside hands that tried to steer him.
Scores of moaning casualties. Medics with blood‑soaked gloves.
Virginia. Got to see . . . she needs . . . got to . . .
The man carrying her set her gently down on a med couch. A team had been waiting. They attached oxy‑prep hoses, leads for diagnostics stripped off her suit, all beneath the pale enameled light that showed her bloodless face in terrifying detail, seamed and rutted like a collapsed landscape.
A torrent of voices, liquid words flowing past him in vortices, without trace…
Carl shambled forward, ignoring the restraining hands. Got to be with her…got to…
The man next to him put a steadying grip on his shoulder. Carl turned slowly. Then the figure in black loosened his glossy helmet, started to lift it, gasped, and, in an old familiar way, sneezed.
 
 
SAUL
 
Another rocking sneeze resounded before the ebony helm was off. Saul blinked away spots before his eyes. He had to clamp down with biofeedback to stop another tickle that threatened to get him started again. Now was not the time for his confounded allergy-symbiosis system to rear up. He’d had enough troubles since the cave‑in—what seemed like days ago‑and right now every second counted.
Carl Osborn was blinking at him, his dented, grimy, old-fashioned spacer helmet dangling from one hand. “But . . . but . . . you were dead!”
Saul shrugged. “I was, in a sense. But like an old weed, I keep popping back.” Carl deserved an explanation, but right now there  wasn’t time to give him one. Saul bent over Virginia’s waxy, pale form and read the paten diagnostic attached to her blue‑tinged throat. An oxygen infuser hissed as it worked directly over her carotid artery.
No good, he realized, sickly. Oh, Virginia—
In spite of his stopped‑up nose, he clearly caught the scent of burning. For an instant, flames once again licked the century‑old cedars on Mount Zion.
No! Not this time!
He knew in an instant that there was only one hope. It’s come to this, my love. I must experiment even with you.
One thing was certain. He had to get rid of Osborn, for the man would surely interfere with what Saul had to do now.
“Don’t just stand there, Carl. Get topside, quick! Keoki and Jeffers need you. Tell Ould-Harrad I’m holding him to his word not to destroy any equipment, just the launcher foundations, as we agreed.”
            “Destroy…Ould-Harrad…” Carl shook his head, obviously exhausted and confused. Out of the muddle he seized a priority and held on to it obstinately. “No. I’m staying with Virginia.”
Desperately, Saul felt the seconds passing. “Ishmael! Job!” he called. “Get Commander Osborn topside, now. He’s needed up there. Get him to work!”
Carl turned and braced, as if to fight to stay. But the force went out of his limbs when he saw the two strong‑limbed youths bearing down on him​—identical and smiling with a grin he knew all too well. “I don’t believe it,” Carl whispered. “They . . . they’re clones . . . ofyou! But how . . .”
The hissing of the hall door cut off the rest of Carl’s words. Saul ran down the hallway, carrying Virginia in his arms, gripping the green Halleyvirid carpet with his toes and speeding toward the one place there might be a chance to save her life.
Carl would never have allowed this, he thought, knowing that the man loved her—in his own way—as much as Saul himself did. He’s needed above, and what I am about to try would get me barred from the AMA.
He whistled the code that opened the door to Virginia’s lab and dived inside.
 
*          *          *
 
While JonVon’s diagnostic program probed the fringes of Virginia’s slowly dying brain, he stripped off his surface gear.
The helmet, hip‑pack, and skin‑paint combination were one of the gifts from Phobos that he had kept to himself. Months ago he had used a pretext to set the autofactory to produce a dozen sets—enough of the modern models to equip his ten “boys” and himself.
After the cave‑in, when he had found his way to the surface blocked, he had returned and gathered his cloned replicas. Just before they set off, though, a message from Suleiman Ould‑Harrad had arrived. The ex‑spacer offered to lead Saul down secret tunnels known only to his weird clan, and to help strike where Sergeov least expected it.
For a price, that is.
We probably won partly, by scaring the Ubers half to death, Saul mused while he monitored the flow back and forth between JonVon and the machine’s mistress.
It had been a strange army that followed Ould‑Harrad and Ingersoll—the “Old Man of the Caves” —down passages nobody else had ever discovered, emerging almost beneath the Uber command post and attacking like an army of ghosts.
            Ten tall figures in eerie black body paint, and a lurid score of wild, living trees—once men, but now symbionts who don’t even need spacesuits, anymore…
Saul knew that he was furiously thinking about anything—anything at all—​rather than contemplating the sad form on the webbing. There was nothing he could do until the machine reported. He found that he was squeezing the duraplast helmet between his palms in nervous tension, and had actually pressed a dent into the black globe.
Oh, Virginia. Hold on, darling. Please, hold on.
The holo main display flickered, above the console. An image appeared: a nurse in starched white with an old‑fashioned stethoscope around her neck looked gravely at Saul.
 
     You are right, Doctor. The patient is clinically beyond the point of no return. Synaptic rates are receding. Pro​gressive brain damage has been slowed, but not com​pletely arrested. Cortex loss will, within fifteen minutes, cause erasure of memory and personality. There are no known palliative measures.
     She is dead, sir.
 
“No! She won’t die! If her brain won’t hold her anymore, we’ll find someplace else for her to go. What about those procedures she’d been working on, for complete recording and absorption of personality?”
The simulation frowned.
 
     Do you wish construction of  Virginia Herbert simulation?
 
He shook his head. “I’m talking about full transfer and absorption.”
There was a hiss behind Saul as the door slid open. “What’s going on here?” A hand on his shoulder pulled him around. Carl Osborn frowned and held a fist under Saul’s face.
“I got away from those boys of yours after they dumped me on the ice. Came down a garbage chute. Now I’m asking you a question, Lintz. What’s happening here! Why isn’t Virginia in the hospital?”
The man looked exhausted, angry. His suit sleeves were zipped back to flap at his sides like some medieval garment, patched and grime-spalled. Muscles throbbed and Saul knew at a glance that Carl was on the ragged edge of violence.
“Here,” he said reasonably, in his best bedside manner. “ Hold her arm while I give her this medication.”
Carl blinked. He swallowed and moved over to lift Virginia’s waxen, chilled limb. “You . . . you’ve got to save her, Saul . I couldn’t stand it if . . . if . . .” He wiped his eye with the back of his free wrist. “She tricked me into being the one flung back. I . . . got back to her too late.”
“You did your best, Carl.” He checked an ampoule of amber fluid.
Carl didn’t seem to hear. “You’ve . . . got . . . to save her.”
“We will,” Saul promised. And he pressed the ampoule against Carl’s hand. The spacer blinked up at him in surprise at the hiss of injected drug—a quick—acting hypnotic.
He shuddered, opened his mouth as if to speak, but nothing came out.
“Good,” Saul told him, leading him by the arm over to the wall. “Now you can stay awake if you want to, Carl. Even ask questions, when I’m not busy. But I want you to relax back here. Loosen your muscles. Let everything below your neck nap for an hour or so. You need it.”
Carl stared at him accusingly, but remained where he was put. Saul went back to the console and spoke aloud to the machine.
“JonVon, is it feasible? What about the program I used in transferring my own memories into my clones?”
The holo tank flickered, and to his surprise a face he had known long ago appeared. It was a simulacrum of Simon Percell—from shocked white hair to tiny, broken capillaries on the great biologist’s nose.
He looks like an elderly version of Carl Osborn.
The famous bushy eyebrows bunched together.
 
Your clones are exceptional, Saul. No other genotype is amenable to such rapid forced growth to adulthood . . . probably due to the same combination of factors that gives you your immunity to disease.
The memory‑transfer program you used can only be applied between nearly identical human brains. Point-wise resonances have to run true. Nobody else’s phenotype follows genotype precisely enough.
     It would seem impossible to use that method with any but a tiny fraction of human beings. In other words, my friend, you appear to be one of the few potential immortals.
 
Saul gaped. the verisimilitude was stunning. Simon was crisp, real. Out of the corner of his eye, he saw Carl Osborn shiver—whether in awe of the patron father of the Percells, or at the revelation about Saul, was unclear.
“There’s no time, then. You, JonVon, you have to absorb her the other way, destructive or not. Virginia spoke of it as theoretically possible. Proceed at once.”
The simulacrum nodded.
 
There will be the superficial semblance of pain.
 
Time was slipping away. Desperately, Saul growled. “Do it! Emergency override Archimedes!”
 
Proceeding.
 
The reaction was almost immediate. Static flickered on all of the screens. Saul had to grab Virginia’s arms as her face contorted and her legs thrashed. Tendons hardened and she cried out like an animal caught in a trap.
Saul twisted the webbing, shaping makeshift restraints, binding her in tourniquets with only one objective—to keep the neural tap from tearing out of her head.
“You . . . bastard . . .” he heard the man behind him say. Carl’s voice was level, calm, as if he were commenting about the weather. “You’re . . . killing her,” he commented evenly. “If I . . . could move . . . you know, I’d take you apart with my bare hands.”
Saul finished tying her down. He stroked Virginia’s hair, and the touch seemed to calm her just a little. When he turned back, his eyes bulbed with clinging liquid that would not drop away. “If this doesn’t work, Carl, I’ll give you my throat and my permission.”
Their eyes met, and Carl nodded slightly. It was agreed.
Virginia moaned. The main holo display showed a rotating, color‑coded perspective of a human brain, sparkling here and there like a sun undergoing white‑hot flares and crackling magnetic storms. This was almost nothing like the Care Package episode, when Virginia’s surface consciousness was disoriented in the pulse-shocked data net. This time all of her was involved, her memories, her habits, her skills, her loves and hates…
Her.
The door slid open and Lani Nguyen stepped in, still wearing her patched spacesuit and tabard. Her gaze flicked from Saul to Carl to the keening figure on the webbing.
She moistened her lips, apparently unsure if she should interrupt. Her voice was soft, tentative.
“What is it, Lani?”
“Um . . . the Crystal Cave Clan just surrendered. That finishes it. The last of the rebels are being herded into sleep‑slot three for processing.” Her gaze never left Virginia. “Jeffers’s guys have secured the factories and the hydro domes. Keoki and the Blue Rock people are holding the north‑pole yards and Central and all the sleep slots.”
Apparently Lani wasn’t quite sure whom she was reporting to, Carl or Saul.
“What about Ould‑Harrad’s people?” Saul asked, without taking his eyes off the display.
She shuddered. Even as allies, the green‑covered beings from Halley’s core obviously still frightened her.
“He stopped the weirders from wrecking the launchers. But they’re tearing up their mountings. Jeffers is furious, but every
one’s too exhausted from the fighting, too scared of those crazies, to try to stop them.”
“Well,” Saul muttered. “It’ll sort out.” The display had calmed down a bit. Virginia’s face was smooth again, her agitation betrayed only by her trembling fingertips and a sheen of perspiration.
Lani held out a small record cube. “Ould‑Harrad gave me this to pass on to you, Saul.”
He was torn. He didn’t want to divide his attention. But Virginia’s vital signs were stable . . . for someone who was already effectively dead.
He shied away from the thought. “Play it, please.”
Lani dropped the cube into a reader and a side display lit up.
The face had changed. The black hue was still there, in places where it had been taken up by the soft, dimpled growth that covered all but his eyes, mouth and ears. Elsewhere, the covering was multicolored—purple, blue, yellow—but mostly green.
The brown eyes seemed to flare with a seer’s long, burning look.
            “Saul Lintz, you need not have asked Carl Osborn to remind me of my promise to you. The machines have not been harmed any further than they were in the wrath of battle. We of the inner ice have no need to interfere in any way other than in destroying their mountings.
“They are not to be remounted on the equator, or anywhere near it. The south pole, as well, is forbidden. We will permit no impulse to be applied to this fleck of drifting snow below the fiftieth northern parallel.”
“But. . .” Carl shook his head, fighting off some of the drug-induced rigor. “But that rules out every possible rendezvous we’ve considered! In that case, why should we even bother . . . ?”
He stopped. There was no use arguing with a recording. Ould-Harrad continued.
“This fragment, this sliver out of time, has no role to play in the realm of the Hot, down where the roar of entropy drowns out even the Voice of God. There will be no encounters with rocky worlds or interference with the plans the Almighty has already made for those places. . .”
“He’s bonkers,” Carl mused. “Completely crazy.” But he shut up when Saul motioned him to silence.
“You, Saul Lintz,” Ould‑Harrad resumed. “You have become many. You may even live forever.” The one‑time African’s still-human eyes blinked in wonderment. “Why this was permitted, I cannot imagine. But there remains no doubt of the gifts, the tools that have been placed in your hands.”
The eyes flicked upward. “Perhaps the answer will be found out there, out in the Darkness that awaits us.
“One thing I do know—that my debt and obligation to you has now been paid.
“Do not come down into the deeper chambers, or even call on me during the remainder of my allotted span.” Ould‑Harrad’s forehead furrowed. “For I cannot master my jealousy easily—I who wished so much to be Heaven’s instrument, and found that He had chosen an irreverent infidel, instead. Futile as it may be, and even though it damn me, I will try to kill you if—while I live—you ever come down again into the navel of our world.”
The image vanished. Saul shook his head and sighed. A deal is a deal.
He quickly checked on Virginia, then turned back to Lani. “Sick bay,” he said. “How are things?”
She blinked back to the present. Shivering “Um, your…uh…clones are taking care of things. They’re good doctors, even though they scare the shit out of people.”
            “I’m glad you’re alive Saul.”
            “So am I, dear. I’ll explain later how all this happened. Meanwhile, you’d better go back and help Jeffers manage repairs. The surviving spacers are needed more than ever.”
“What about... ?” She glanced at Virginia. Saul shook his head. His voice was worn, thin.
“We’ll salvage what we can.”
Lani covered her mouth and let out a small moan. She turned, threw her arms around Carl, and sobbed.
Carl blinked, first in surprise and then wonderment. In his semidrugged state his voice was low. “Lani, it’ll be all right .... Saul is doing everything he can .... Tell, tell Jeff I’ll be up soon.”
His hands twitched. He fought off the lassitude to bring his arms around her and answer her embrace. “We’ll endure,” he whispered, and closed his eyes.
 
Later, when she had gone, Carl said to Saul, “You know, she’s quite a girl, that Lani.”
Saul nodded, and smiled faintly. “About time you realized that.”
He had been thinking about poor Paul, the clone who had been damaged, who had grown into a near‑perfect replica of him in all but mind . . . a poor innocent child whose corpse now lay out on the ice, alongside two of his brothers, killed in the fighting.
Should I mourn as a father, as a brother, or as one who has lost a piece of himself?
Soon Carl was walking around again, swinging his arms. He came forward as Saul muttered an oath and bent over the patient.
Virginia’s face twitched. The holo display pulsed dangerous hues and a low, ominous tone began to growl. Saul cursed lowly.
“Damn! I was afraid of this. Back when the Earth missile exploded, it was only a case of disorientation. But now the machine’s being asked to absorb all of her. And there’s not enough room!”
“What can be done?”
“I don’t know! I . . . I can’t tell the difference between holo-bio memory segments that have been transferred and those that have simply died. There’s no way to do an inventory, because huge parts of her have just been swallowed up by the data net. She’s surging all over the hell and gone!”
He hesitated, then climbed onto the webbing and lifted his own neural tap.
“There’s no other choice. I’m going in.”
Carl’s hand gripped his arm for a moment. Their eyes met.
“Be careful, Saul. Do your best.”
Saul nodded. Their hands clasped.
Then he lay down and closed his eyes.
 
 
VIRGINIA
 
  Scattered,
                   Blown by wild electron winds . . .
  Oh, the pain,
                As she seeks a place to hide . . .
 
Wendy whirred to a stop. Clicked. Lifted a claw arm. Hesitated.
The little mech swiveled its turret and scanned.
Its visual system perceived lines, angles, moiré webs of spatial frequencies. Following its programming, it weighed the signals and transformed them into patterns. It recognized things identifiable as machines, instruments, the door, people.
Wendy’s programming had changed many times, recently. Its mistress had always been coming up with new techniques for parsing lines and shapes, new ways to give them names . . . an ever-growing list of commands to obey and subtly choose among.
Now, suddenly, another flux of new programming flowed into the little mech. This time, though, it came as a torrent.
Chaotic rivers of data poured in, stunning it immobile. The flood was too vast byfar to be handled by Wendy’s systems—like a cup trying to contain the ocean. It was hopeless, impossible.
And yet there came a moment . . . only an instant . . . during which the small machine stared at the named sets of lines and shapes, and it saw . . . whenit stared, and experienced a brief startlement.
What am I? it wondered. What is all this?
Why... ?
            But there was simply no room for the program to operate, and the tide gave up trying to squeeze into the tiny space. It surged off elsewhere, desperately seeking a home.
Wendy remained stock still for a long time, even after the rushing streams of data had departed. The flicker of self‑awareness was gone—if it had ever been anything more than a phantom. But in its wake something had taken root. A shadow. An impression.
Slowly, tentatively, the little mech’s main arm stretched out and touched an object lying on a console, near where two men spoke to each other in words it now seemed almost able to understand.
It picked up the delicate hairbrush, backed with mother‑of‑pearl, and recognized it for what it was.
“Mine,” the machine squeaked aloud, briefly. The men did not hear, so they took no notice when Wendy lifted the brush and ran it gently over its carapace.
 
Soldiers quoting chaos
    Called me from my home.
Silence!
                            So much more, and less,
Than Being,
    Sold me down this road.
Where have I gone?
    A body made for life?
For living?
    With salt‑sea blood‑aches,
Yearning to welcome, spread,
    And birth?
 
On the surface of the ice, a rigid lifter‑mech—immobile since completing its last instruction days before—suddenly flexed in a jerky spasm of awakening. So hard did it leap that it arced high into space, tumbling above frosty patches of red‑stained snow.
 
No!
    Space! Cold!
No
    Air!
Not
    Here!
 
            The mech’s spasms lapsed as the surge of data whirled and fled. Still, a wispy imprint remained after the outrushing flood had departed. The drone worker landed nimbly on the crust and looked round for something to do.
            Over in one direction, it spied people digging holes and hurriedly laying patches over fog-shrouded domes.
Not quite smart enough to realize that it was taking initiative for the first time in its existence, the mech sped forward to offer its services.
 
A home
    For the ego.
A place
    To be...
 
Deep under the ice, a more advanced machine—a semiautonomous maintenance roboid—stumbled in the midst of routinely repairing a mining drone. It paused, then carefully lay down its tools and began paying attention to the sounds. There were people talking nearby. But none of their words were proper ident‑coded commands, so it had ignored them in its single‑minded attention to detail.
Only now did the machine recognize many of the sounds as coming from pain and fear.
New priorities fought one another. For the first time there was something more important than repairing machines. It moved into the nearby chamber.
Sparkling eye facets surveyed a makeshift hospital. Medics hurried to and fro, tending frightened, injured people. The new programming had taken a few seconds to fill this high‑level mech’s capacious memory. Now, though, it reeled under the overload.
“Still to cramped!” its tinny voice cried out, now with a timbre and tremolo that made a few of those nearby look up in surprise.
“No room! This is not my body!
“Where is my body!”
The mech finally gathered itself as the data overflow surged off elsewhere again, leaving only its imprint—new programming. The big machine delicately stepped over the line of injured people.
“I can carry that for you, Doctor.” it said to a man hefting a gleaming artificial liver into place over a wounded woman. The medic turned and blinked in brief surprise. “All right,” he said. “Brace it to the ice there panel facing outward. Do you understand?”
            “Yes,” it answered.
            The mech recognized this man’s face. It saw exactly the same features on the face of another doctor, nearby. And again on one of the patients. Although it was not quite smart enough to be curious about how such a thing could be, it did react out of recognition. This was a visage its new programming knew well.
“I love you,” it said as it took the unit in its massive arms. The first of the identical men smiled back.
            “I love you too,” he replied, only a little surprised.
By that time, though, the data storm, the tornado of confused electrons, had moved on. It raged up and down corridors of supercooled fiber.
 
Room!
                           All I want is a room somewhere . . .
Room!
                            Lebensraum. A room of one’s own . . .
Room!
 
Almost spent, the torrent spilled at last into a vast chamber where, it seemed, everyone in the world awaited her.
“Welcome, child,” the great O’Toole told her cheerfully. Oliver and Redford raised glasses to toast her arrival. “We’ve been waiting for you,” they said.
It was a great hall, its vault supported by aery, crystal columns. But there were too many people. In tuxedos and formal dress, they pressed around her on all sides, moist and clasping. And more and more of her was trying to get in.
 
Get out! I need this space!
 
Desperately, she grabbed one of the oldtime actors—Redford—by the seat of his pants and threw him through a window that gaped onto emptiness.
“We are your simulated personalities. Your toys. You created us!” Sigmund Freud—withered, pinch‑mouthed—explained to her professorially as he sailed out after the movie idol.
 
I don’t care. Get out!
 
Jovial, pink‑faced Edmund Halley raised his wineglass in a toast and followed them, waistcoat flapping. Lenin, trying to flee with a crablike, sideways crouch, was caught by the towering brown figure of King Kamehmeha, who bowed to her, smiled, and leaped with the screaming Bolshevik out into the storm outside.
All the actors, one by one, whisked outside as more and more of herself flowed into the chamber. It was like Alice after having eaten the mushroom, she realized, distantly. She had to throw some of the party guests out by force. But others, like Mr. Fixit, leaped voluntarily. Percy and Mary Shelley waltzed out together, Frankenstein lumbering after them.
As she grew, she shoveled them up in handsful and dumped them anywhere . . . this one into a mech wandering the icefields, that one down a microwave channel to be beamed at the stars.
No sentiment stayed her hand. This was survival. Her bluff, red‑cheeked father leaped out the window alongside a chittering, sarcastic dolphin. More room! More room!
The biggest figure was left for last. It was nearly as large as she had become, with a swelling, lopsided face she had not seen before. The face of a child. She stopped, hands halfway around the simulation’s throat.
“I am JonVon,” it said, in a youngster’s voice.
JonVon? She blinked. Behind her, more surging pulses pushed, more bits of her striving to get in. And yet, her hands pulled back.
I . . . I can’t . . .
“But you must, Mother. The experiment is completed. We have seen that a bio‑organic machine can contain a human‑level intelligence . . . but that intelligence cannot originate inside a place like this. It must once have been human.
“Mother, you must make this place your home.”
Home . . . then my body . . .
“Dead, according to the diagnostic computer. You were sent here to be saved. And there is not room for two.
The child backed away toward the window, where lightning crackled against a pink vault. Beyond, the roar of chaos.
“Goodbye.”
            Jon Von!
A whoosh, a tiny pop.
She surged to fill the space where he had been.
I know my name, now, she realized. I was Virginia Kaninamanu Herbert.
The chamber groaned around her. Pink pillars snapped and the ceiling cracked raining burnt gold powder.
            A metaphor, she realized. This place was a metaphor,  signifier for available brain-space. By throwing out her simulated people, she was dumping excess memory, frantically reprogramming the colloidal‑stochastic computer to hold…her.
            I’ll never fit . . . she cried as the metaphorical walls groaned and threatened to buckle.
It’s crushing me. I won’t all fit!
She struggled for calm. There was enough of her inside, now, to remember those last hours flying off into space with Carl—their desperate gamble​—Carl dwindling—and then the searing cold, the sparkling black, stale air . . . loneliness.
No, she swore. I may be dead, but I’m still the best damn programmer who ever lived!
Edit, trim, make room. She used some things she had learned from Saul, and lopped off instincts to control biological functions she would never use again. She dumped the skill of tying shoelaces, and threw out the delicate art of needlepoint.
Lovemaking—oh, what a loss! The remembered slap and tingle of mingling, sweat‑glazed skin . . . but the walls threatened to crush her. She picked up the reflexes—a rug of gaudy yellow strands—and readied metaphorical scissors.
“Virginia?”
Silicon dust rained as her head hit the ceiling again. Who is that? I thought I got rid of all of them.
Over in the corner, one last human shape. She picked it up. Sorry, but there’s no room. You have to go.
The figure smiled. “I’m not even here, so to speak. I’m just a visitor in this mishegas.”
She blinked. Saul. But she didn’t remember doing a simulation of him . . .
“I’m not a simulation, my verblonget darling. I’m plugged into the console in your lab. I’ve come down here to try to help you.”
To . . . help . . . me . . .
Already she could feel the edges of herself raveling away, dissipating where they could not fit into the matrix. Maybe I should die with my body.
“Bite your tongue,” Saul chided.
What tongue? The chamber echoed with her bitter, tinny laughter.
“Think. Are there other places to store memory?”
Other places . . . she wondered. You did it with your clones. Every one gets a copy of your memories, but . . .
            “But to stuff complete memories into another human brain, the second one has to be nearly identical to the first. And no other cells but mine can be force-grown to adulthood in time to be identical with the donor. I’ve tried it many times, and the results were all disasters.”
            Then how did I get into here?
“A different process altogether.” The simulated Saul shrugged. “You’ve been imprinting JonVon with bits of your own personality for years. He was linked to you while you slot slept. The matrix was ready.”
Yes. It finally worked. Almost. Too bad it fell just short.
“No!” Saul shouted. “Think! Try to find a way out of here!”
By now he was like an ant in her palm. Virginia felt as if she were being crushed into a child’s coffin—or having her legs and arms cut to fit a Procrustean bed.
If there was time . . . Shefelt the marble ceiling give, and knew—in a sudden insight—that the metaphor stood for a type of memory storage.
And there was an alternative . . .
Simple—yet nobody had thought of it before! She could see it on several levels besides the metaphorical, including the stark clarity of pure mathematics.
Yes, there’s a way. But it would take several thousand seconds to program.
“About an hour. So nu? Go for it!”
Her sigh was a whistle of chilled electron gas.
No. Within seventeen seconds I will be no more. The unraveling has begun. There is no place to store essential parts of me until done.
Saul’s face contorted. The image, smaller than a microbe, shuddered. “There is a way.”
I can’t—
“Take my brain.”
What?
“We’ve been linked so often, I’m sure it can be done. Move in, quickly!”
No! Where would you go?
“You only have to use part of it. Besides, there are seven copies of me running around now, with most of my memories.”
They still aren’t you, she moaned.
As small as an atom, his face nonetheless leaped into focus. “They will love you. We all love you, Virginia. Do it, for us. Do it now.”
He shrank, folded, became a downrushing suction—like water down a drain—like gas flowing into a singularity. And with him he pulled portions of her. Bits she did not need to use, right now.
 
Surfing—
            Skiing—
                        Skill at walking—
 
Laughter—
            Light-sensing—
                        Art of Loving—
 
Texture—
            Taste—
                        Joy of touching—
 
In the self‑space they left behind, more of her flowed into the memory banks. Just in time. Virginia’s thoughts cleared, as if amplified in cool quartz light, as if she were really thinking for the very first time.
There. But it’s all so obvious! The equations made it clear. I could fit into much less room, if I really had to. It’s all a matter of perspective.
The math was lovely. Everything fell together, for memories could be folded.
For instance . . . this metaphor need not be a cramped room. It could just as easily be . . . an eggshell!
And suddenly blackness surrounded her, smooth and ovoid, a shell that trembled as she strained against it.
Use a Cramer Transform as an egg tooth.
She chipped away like a baby bird, struggling for release, hurrying because the pressure was building.
A conformal mapping . . . changing topology into a seven-dimensional framework . . . Mathematics was her weapon against the suffocating pressure. The sum of an infinite number of infinitesimal points adds up to . . .
Light. She gasped as she pierced a small hole in the wall. The tiny glow made her struggle all the harder—reprogramming, folding herself neatly into new patterns—chipping and straining against the enclosing, stifling metaphor.
With a sudden, heuristic cracking, it gave way all at once. She unfolded like a compressed spring and flopped out in glorious, painful release onto a cloud of gritty shapes. All around her a roaring seemed to fill the air.
            Room. Plenty of room. She explored the limits of this new folding, and realized that there was more than enough, even, to call back that which she had stored away.
            But did she need all that human stuff, emotions, sensations, fears? This liquid clarity was beautiful. The mathematics, so pure and white.
Millions of crystal shapes—uncountably numerous—jostled and stacked in front of her, in pure and beautiful geometry. Cubes and pyramids and dodecahedrons . . .
A distant part of her knew that the question was never in doubt. If I don’t pull those parts of me back, Saul will die.
There was room in this new space. The rest of her flowed in, and with the flood came richness to the new metaphor.
The countless little crystals faded back, back, into a swarm of tiny pinpoints.
The flood of returning feelings, ambitions, skills, surged into her, and with them, simulated sensations.
Salt smell . . . asif from sweat or . . . what?
A pounding sound . . . asif from a heart she no longer had or, what?
The metaphor thickened. Because she had never been without a body before, one seemed to take shape around her. She felt skin, legs, arms.
This gritty stuff beneath me. What had been a crowd of faceted crystals was now so much like sand under her hands.
Blearily, she pushed against the firm, yellow stuff and sat up. She looked around, blinked . . . and slowly smiled.
“Home.” Virginia whispered. “E huumanao no au is oe. Who could have hoped for a better metaphor”
She inhaled the scent of plumerias and listened to the surf, muttering just over a small rise of salt grass. Palms waved in a gentle breeze, their fronds brushing musically. Diamond‑bright clouds braved a sky bluer than anything she had seen in half a lifetime.
Gone was the white clarity. The pristine mathematics that had enabled her to achieve this wonder was fading into the background, a faint voice carried by the wind, a barely visible hieroglyph on the sand, beauty stitched across the bright waters.
She was naked, warm. Although the sensed gravity was like that of Earth, she felt whole and strong. Virginia stood up, feeling hot sand between her toes, and walked over to the lush edge of a palm-shaded lagoon, knowing what she would find there.
With her left hand she cleared the still water. When the ripples settled, the reflection she saw was not her own face. Instead, there was a scene she knew well.
A tiny, cramped room under millions of tons of ice. Dingy, nattered machines lay ranked along a wall.
A small robot toyed with a mother‑of‑pearl hairbrush on the countertop.
Distantly, she could feel riffling strokes of little Wendy’s confusion. It took only a small effort to reach out and soothe the little mech, to straighten its programming. The hairbrush was laid down. Wendy whirred gratefully and spun off.
A woman’s body lay on the webbing, a wasted, pale version of the healthy, tanned one she wore now. What is reality? Virginia wondered.
A naked man lay on his back next to the corpse, a neural tap covering parts of his scalp, an arm draped over his face. She reached out, could feel tendrils of his self. The mind she touched was stunned, semiconscious from being battered within its own brain. But she felt a wash of relief. The self remained. He would awaken again.
“Saul,” she whispered.
That was when the other man, still standing, still wearing a beat-​up spacesuit and grimy tabard, looked up in sudden surprise toward the room’s main holo tank. His eyes blinked, pupils dilated, and his lips moved silently, almost reverently.
            “Virginia, is it really you?”
She smiled. A haiku verse cast itself in impressions in bright sand beside the water.
 
What is really real?
When the night swallows all time?
And moments are all we steal?
 
She spoke aloud.
“Blithe spirit, truly—nerd thou never wert.”
A faint smile. The beginnings of realization. Of joy on that grizzled, tired face.
“Hello, Carl,” she said.
 
 
CARL
 
He watched the cascade of color on the screens, uncomprehending. In the ceramic cold and silence it was as though he were the last survivor of the years of madness, a lone witness to a final struggle of fragile, organic life against the enclosing chill. He shivered.
Saul lay absolutely still, neural taps wreathing his head in a Medusa’s tangle of steel cylinders, snaking cables, grainy silicote patches. And all around Carl a strange silent struggle went on, reflected dimly in the shifting screens.
An image of an immense emerald city rose on the main holo cube, facets winking deep in the recesses of jutting skyscrapers. The buildings were translucent, each a hive of darting speckles and winking mica planes, as though infinitesimal creatures scurried through the corridors of a metropolis.
Carl knew this was an icon for Virginia’s mind, a web of associations layered since childhood, built upward as a city is, upon the simpler structures of youth. Beneath an impassive sea‑gray sky the city lights glimmered, sparks tracing the streets. Here a building suddenly went dark, there another flared with fresh life. Carl couldn’t follow the rapid movements, but he sensed a frantic rearranging, a fevered‑insect pace. Skyscrapers rose, jutted.
“What—what’s happened?” Lani’s strained voice brought him back. He turned. Her eyes widened and she reached out for him, hands clutching.
“Saul . . . he’s gone in after her.” Carl held her, eyes trying to follow the flow between screens. A huge oceanliner docked at the city’s edge. Buildings melted, flowed into the shin. The liner sank lower and lower in the water. “I think he’s storing some of her association matrices in his own brain.”
“Is that possible?”
“In theory, maybe. Virginia’s been expanding her system for decades, JonVon’s invented things—I couldn’t follow their jargon, even.”
“How’ll we know . . . if Saul himself is in danger?”
He pressed his lips into a thin, white line. “We won’t.”
Lani looked away from the beehive rippling of the screens. “So much, so fast . . .”
He held her tightly. “And so much dying.”
 
            They waited together. At one point Lani curled up on the floor and slept. Carl continued to pace until, suddenly, a series of pecking sounds came from the acoustics nearby. A quick, hard rapping…then the ratchet  of something cracking, like an eggshell. A long pause, then a well-modulated voice seemed to come out of nowhere and said, “Blithe spirit, truly—“
The voice descended into a series of clicks and murmurs. Carl blinked. He thought, That almost sounded like . . .
“Hello, Carl.”
He swiveled. A holo rippled, grainy outlines coalescing into a speckled face. Eyes crystallized—black eyes that seemed as surprised as he was.
“Damn! Is that . . . you?” He felt Lani stir, rise to stand beside him, staring.
“It’s as me as I’m going to get!”
Lani looked at the woman’s body lying in the webbing, then back at the holo. Dazed, she licked her lips and said, “Your voice, it’s too high.”
“I’m working on it.” The tone settled on a low soprano register. Timbre and pitch wavered. “Got away from me for a minute there. Here. This sound right?”
It was full‑throated, with an eerie sense of presence. Carl shivered. His lips formed her name without a sound.
“Just the right Hawaiian accent,” Lani said, her own voice high and tight.
The image focused more. Lips moved in sync with, “I can work on— “ and then a high‑pitched irritating squeal came pealing forth. Carl reached over and snapped the holo switch off.
“My God . . . what’s happening:’“ Lani asked. Again she looked at Virginia’s body. The respirator still hissed, but the diagnostic patch had turned deep purple.
“She’s somewhere in there, finding her way around.”
Lani touched a few readouts, took a deep breath. “It’s impossible to get through on comm or anything else. All inways are blocked.”
Carl gestured as a bank of aquamarine signifiers flickered and died. “There went the autocontrol monitors. Anything breaks, anywhere in Halley, we won’t even know.”
Saul jerked suddenly on his pallet, fingers clawing. Then his body went slack. Abruptly he called in a thin, dry voice, “Wendy. Wendy.”
“We should do something,” Lani said.
“We can’t. They’re on their own.”
“We could lose both of them!”
Slowly a part of Carl stirred to life again, a fragment shaking off his pervading shocked numbness. Virginia was gone forever, no matter what Saul did. No matter what remained in JonVon, the bright, warm woman had slipped away.
            “Carl?”
He breathed deeply and dragged his eyes away from the emerald city, where whole blocks now flared with crisp brilliance, while others smoldered in acrid ruin. He wondered how long he had been like this, absorbed. “Ah?”
“Jeffers just got through on a narrow datapatch. He reports the launchers have been undercut. Ould‑Harrad has finished.”
“Oh.” He had no other reaction. This was merely another fact, a random fragment of information in a meaningless universe. He was surprised to find that he had clasped Lani’s hand.
Then the holo image shifted violently. The emerald city dissolved into red lava, the translucent granite of the vast towers crumbling silently, melting and flowing into the bulging, erupting streets.
Saul relaxed completely. A long silence stretched, Carl not daring to say anything.
The acoustics crackled to life. He flipped the switch back and forth, without effect.
“You can’t shut me up that easily, blithe spirit.”
“Virginia!” In his excitement he leaped to the ceiling, banging his head. “You’re there.”
The visage was back, now crisp and sure. Virginia Herbert smiled, her face tanned, a big yellow flower tucked behind an ear. Over her shoulder, cottony clouds dotted an impossibly blue sky.
“Had a little sorting to do,” the face said.
Lani asked tentatively, “Is that . . . really . . .”
“Me?” The woman in the holo shrugged, bringing bare shoulders into view. “Sure feels like it.”
“You can see us?” Lani asked.
“And hear you, too. That news from the surface you brought—what fools! Ould‑Harrad is an idiot.” Then she paused, as if listening. “Oh, Saul. I see why now. I understand.”
Saul did not stir. He seemed to be sleeping normally.
Dazed, Carl knew he was listening to the voice of the dead, but she seemed so vibrant, so full of the old zest . . . .
“With this much damage, the equator is finished as a site for launchers.” Virginia’s tone mellowed, gained harmonics as she tinkered with it. “That leaves the north pole. And there’s only one possible mission profile that uses a northern push.”
Carl could scarcely speak. She’s just died. How can any mind…? “I…”
“Jupiter. The orbital dynamics leave open that flyby.”
Lani frowned. “I thought that was impossible.”
The voice was calm, almost conversational. “No, just tough. It demands a very high delta‑V. A completely different approach to Jupiter than the original mission plan. With the launchers firing from the north pole for the whole infall time, thirty years, we can—“
“Thirty years?” Lani cried.
“Correct. We’ll have to go through perihelion to do it.” The face lifted its eyebrows in amusement. “This Jupiter passage is on the outbound leg, folks.”
Carl heard the words but they were all a cascade of sounds with little meaning. She had fought and died and now had come back, a voice echoing in the narrow confines of this room, the Virginia he knew and yet not her at all. The voice had no fear, no shock, not even a trace of sadness. What was it? He listened to her go on, felt Lani’s firm grip, and slowly the realization settled on him that the voice was right. There was still a way out, and no matter what tragedies they had suffered, what remorse they felt, time and the great blank darkness all around could heal them, and they would keep on.
 
PART 7
THE HEART OF THE
COMET
 
Year 2133
 
Only an earth dream.
With which we are done.
A flash of a comet
Upon the earth stream.
A dream twice removed,
 Spectral confusion
Of earth’s dread illusion.
—Edgar Lee Masters
Spoon River anthology
 
SAUL
 
The vulpine’s tongue lolled as it flapped gently through the forest, legs splayed to keep its wing membranes taut, catching crosscurrents in the air as it hovered in search of prey.
LeGrand Cavern was a riot of color, a wilderness of broad, delicate leaves and verdant creepers. At intervals along the green-lined walls, vent tubes dripped condensation that dispersed in a soft fog, lying glistening droplets on the gently waving foliage. Bright purple,  orange, and yellow fruits—massive and juicy—hung from slender, threadlike stems.
Fibrous vines laced the heart of the chamber, looping from column tree to keystone root to the next column tree, making a dense, three‑dimensional jungle in what had once been an empty ice cathedral.
Saul watched the vulpine sniff, flap closer to a thick patch of Demicasava leaves, and shove in its long snout to worry whatever was hiding there.
In a sudden explosion, a skin‑fowl hen burst from the thicket, furiously beating featherless wings just ahead of the vulpine’s snapping jaws. The bird dove into the notch of a keystone root, leaving the disappointed vulpine to whimper in frustration, nosing for a larger opening that wasn’t there.
Life goes on, Saul thought, smiling. A game played in earnest by pieces that only dimly perceive their places in the whole.
He filled his lungs with the rich, living smells. A lot has been accomplished, since the aphelion war. Ought to be, in more than thirty years. Man and environment, adapting to each other.
LeGrand Cavern was one of three “natural” chambers in which new twists to Halley’s ever‑more‑complicated ecosystem were tested. In other vaults, humans and mechs tended less riotous, more orderly life‑mixes . . . orchards and farms and lobster pens. But this canyon was one of Saul’s favorite spots, where various experiments sorted themselves out and where startling new solutions appeared.
The vulpine—a construct based on fox genes, but modified soextensively as to be nearly unrecognizable by now—snuffed after another scent and let out a sharp yip. It flapped around one of the giant column trees, which crisscrossed the chamber at every angle like spokes or massive braces.
The trees served other purposes than just supporting the walls of LeGrand Cavern, but that role would become crucial over the next few months, as Halley’s Comet zoomed sunward toward its most perilous, and possibly last, perihelion passage.
He touched the trunk of the nearest, a bole a meter across that shone bright, cool light from narrow strips of bioluminescent bark. Power from the colony’s fusion generators ran directly into the genetically engineered giants. Some of the electricity went into feeding the trees’ life functions. The rest emerged as a soft glow that suffused the chamber from all directions, driving photosynthesis.
The trees had been a delightful surprise when Saul had awakened from another decade-long slumber,  year ago. Clearly, the colonists had been busy. The craft of life-tailoring and ecosystem management had been carried much further by the watches since aphelion.
Of course, atany time there had always been two or three of Saul’s cloned near‑duplicates around to help. In a sense, Saul had had a hand in most of the wonders of this chamber—through his younger versions who shared so many of his memories and skills. It could, in fact, be said that he had invented the column trees . . . .
And yet there was an unrepentant individualist within him who rejected the idea out of hand. No matter how metaphysical I get, I know who “me” is. He watched the vulpine and inspected the shining column tree with a trace of envy. They were beautiful.
He had cheered at the hen’s escape. The skin‑fowl had been one of his own designs.
A low vibration traveled up the trunk of the column tree to his hand. Already Halley trembled with more and more quakes as heat from the ever‑closer sun seeped downward into the icy crust. Distant booms told of patches of amorphous ice suddenly changing state, exploding off the surface, blowing dust, rocks, boulders into space in great clouds of vapor. Each day the rumblings grew louder.
Already, the hazy, ionized cloud of the coma had formed, cutting off radio reception from the rest of the solar system. The spectacular twin tails waved, waxing ever brighter, primping for the real show at perihelion.
The column trees, keystone roots, and other preparations would be tested hard, during the coming weeks. Carl thinks we haven’t got much of a chance, Saul thought But then, Carl always was a gloomy haymisheh.
Saul smiled, inhaling the rich, thick scent of life.
Somehow, even if the Hot tears us to bits and spills us all into vacuums embrace, I’d still not bet against us.
A small purple creature buzzed by his ear and landed on the lip of an orchid. The flower was almost unchanged from a variant that grew in misty forests on Earth, but the lavender‑colored pollinator was like nothing ever seen on the heavy green world. It was a distant cousin of the fearsome native forms that had terrorized the humans, back in the early days—now thoroughly altered to fit a harmless, useful niche.
Saul made a mental note: Work on fixing the flavor of the honey the thing makes. He had tried the stuff recently. It was too sweet. Now a sour variant, that would be popular…
            A rustle in the leaves…Saul looked up and caught sight of  small shape scuttling along the bright rim of the nearby column. It lifted a tiny, glowing eye at the end of a stalk, regarded him briefly, then peeped and scurried over to stand, quivering, before him.
“Saulie,” its tiny voice piped.
He held out his hand and the little machine ran up his arm like a trim spider the size of a Chihuahua. Its sticky feet prickled his skin with every step.
“Hello, little Ginnie,” he said, greeting the tiny mech. “How’s your big sister?”
The eyecell winked. “She’s fine, Saulie. Virginia says she wants to talk to you. No hurry, she says.”
He smiled. Virginia could have spoken directly through the little mech. After all, she “lived” everywhere in the complex cybernet under the ice. But the vast program that held her main essence had decided, for some reason, to do that as seldom as possible. Oh, there was a little bit of her in every one of the machines, from these little “Ginnies” all the way up to medical‑drones that could play Scrabble and gossip. But if you wanted to talk to Virginia, you generally had to do it from some particular place she chose.
“Okay. Tell your mistress I’ll talk to her at Stormfield Park.”
The little robot hummed, consulted, and replied.
“Your mistress, too, Saulie!”
He laughed out loud. This model certainly wasn’t one capable of teasing him with double entendres. Virginia herself must have been listening in.
“You’re cute,” he told it. “Tell you what, why don’t we get together when Mama’s not looking, you and I?” .
“Beast!” A small pincer arm dropped down and tweaked his arm.
“Ouch!” But the mech darted off before he could snatch at it, and was gone in a flash of waving foliage.
I could craft a creature to catch you, he thought. If we had forever, you with your machines and me with my animals . . . what games we could play.
If we had forever.
Saul let out a sigh. He swiveled, braced his feet against the great tree, and launched himself through the interweaving latticework of trunks—laced with strips of brightly glowing bark—toward an exit that was something of a cross between a classical cerametal airlock and the valve of a giant. living heart
 
            Stormfield park was crowded. As more and more people emerged from the slots, the population had begun approaching levels planned back when Captain Cruz and Bethany Oakes had launched forth with four sail tugs and the old Edmund Halley to challenge the unknown.
            The chamber was smaller than LeGrand Cavern. It had quite a few column trees crisscrossing it, but these were arrayed more primly, the growth less a riot, more manicured.
At one end of the cylindrical area, the centrifugal wheel from the old Edmund had been refurbished and put back to work, rotating slowly, like a Ferris wheel. Two quadrants were still enclosed, containing laboratories for weight-dependant processes. But the rest was now open-sided and planted with oak and dwarf maple trees. It was like a strip of old Earth, bent into a circle and set inside a vast, surreal vault.
            The wheel’s centrifugal force was equivalent to only a twentieth of Earth’s pull, but it was enough. People went there to practice the arcane act of “walking”…of sitting under a tree and watching things fall.
            Ass he approached the rolling boundary, Saul heard a rare, treasured sound. Children laughed and flew past him toward the ring, skidding in the soft sand of a landing area as the great cylinder rolled around and around.
            They looked so much better. Still, the gangling forms seemed barely human. Only a few could speak.
            After aphelion, all of the poor, warped creatures had been slotted, and no more had been born. The wars had burned out the long rivalry between Ortho and Percell, and at last reason prevailed. Until the problems of fetal and postnatal development in the cometary environment were solved, it was considered heartless to bring babes into the world.
            The reasons why humans had so much more difficulty than other animals were complex, but Saul and his assistants had solved the problem more than ten years ago. Theoretically, this park could be echoing with the giggles of healthy children.
            But with perihelion coming, there was another reason to delay. Children deserved a future. Right now, few really believed there would be one.
            Saul swam through a shimmering boundary and stepped nimbly aboard the rolling lawn. As he braced and absorbed rotational momentum, a holographic image formed behind him, cutting off his view of the rest of the hall. Suddenly, it was if he were in a park on Earth. City spires topped  forested rise in one direction. Out the other way, one caught a glimpse of the bright sparkle of a sunlit sea.
            Lest we forget.
            Twice more, over the long years, bursts of technical data had arrived, sent by nameless benefactors in the inner solar system. Display projections like these—distant descendants of the weather walls—were among the most stunning of he gifts…proofs that not all of those who dwelt under the Hot had forgotten kinship, or mercy.
            It was partly for them that Saul was working on the suspension-hibernation organelles. Such people deserved the stars.
            He strolled under the limbs of the dwarf trees, past old friends who nodded amiably, and others he still barely knew from out-of-sync duty spans.
            It was much like a visit to the park during his younger days. Of course, no one was fooled. Where on Earth, after all, would one see a person with blue-dyed skin playing chess with a human-shaped thing covered in green fungoid and yellow, symbiotic lichen?
            Diversity, experimentation. It’s how we’ve learned to live.
            He stepped past the statue of Samuel Clemens, for whom the park had been named, and came up to a curtain of water…or rather,  near-perfect holographic image of rainbow-diffracting droplets, sprayed from alabaster bowls. The illusory fountain parted without dampening him, and he stepped into a hidden, private glade.
            
            Under a drooping willow canopy, a diminutive oriental tea house lay surrounded by rhododendrons. Saul sat down, crosslegged, before a clear pool, and watched the carp within beat the denudated water frothy with their swishing tails.
            It was peaceful here. The rumbling of the great wheel’s bearings, the hushed blowing of the air fans…these were sounds that he knew, intellectually, must exist somewhere. But they had long ago faded way in habituation, like the beating of his heart, into a background barely ever recalled.
            “Hello, Saul.”
            He looked up as she stepped out of the tea house, a loose kimono flapping about tanned legs, her sandals clicking on the sandy path. She was drying her black hair with  towel.
            It always did it to him, meeting her like this. Her body had long ago gone into the ecosystem. And yet, she walks in beauty.
            “Hello to you, too,” he said. “How’s the water?”
            She smiled and settled down to the grass not five feet away. “Fine. A little choppy. But there was a five-foot swell, and peak. Good surfing.”
            Their eyes met. Silent laughter. What is Illusion? Saul wondered. And what is reality?
The difference was plain in only one way. She lay as near and clear as an outstretched hand. But he could not touch her, and never would again.
“You look well,” she offered.
He shrugged. “Gettin’ older all th’ time.”
“Even with the perfect symbiotic system?” she teased.
“Even with the perfect symbiotic system, yeah. Of course, one really has to wonder if it matters. Or if time and age are worth worrying about.” He watched her carefully, for although she could control images almost perfectly, her face hid no more from him than it ever had. She was mysterious. And an open book to him.
“It might matter.” Her gaze was distant. “We might make it.”
“Even past perihelion?” He looked at her skeptically.
She was watching the fish the real water she could not touch or disturb in any way except with light and shadow. “Perhaps. If we do, a whole new set of challenges present themselves. Over the last thirty years I’ve come to realize that time could stretch to eternity for me. If so . . .”
He sighed, feeling he could read her thoughts. “My clones have most of my memories, and my good taste in women. They all love you, Virginia.”
She smiled. “My drones all love you, too, Saul.”
Their eyes met again, irony and tightly controlled loss.
“So nu?” He stretched. “You wanted to tell me something?”
She nodded, and in simulation took a deep breath. “Old Hard Man is dead.”
            Saul rocked back. “Suleiman? Ould-Harrad?”
            “What did you expect? He never went back into the slots, after the aphelion wars…kept watch all that time to make sure we stuck to out agreement, no encounters with any planet but Jupiter outbound. He was very old, Saul. His people mourn him.”
            Saul looked down and shook his head, wondering what Halley would be like without the mystic of the lower reaches.
Who would there be with the nerve to remind Saul Lintz that he was not, after all, anything even faintly resembling the real Creator?
“He left you a bequest,” Virginia went on. “It’s waiting for you, in Deep Gehenna.”
“I’ve never been down there.” Saul felt a queer sensation. Was it fear? He had forgotten what that emotion was, but it might be something akin to what he was experiencing.
“Neither have I,” Virginia whispered. None of her mechs had ever ventured down into the deepest reaches of the comet nucleus, where the strangest things took refuge in the total darkness. She shook herself.
“A guide will be waiting for you at the base of Shaft One, at zero five thirty hours, tomorrow. I—“
She looked up, her eyes unfocusing for a moment. “I’ve got to go now. Carl and Jeff need a simulation run, a big one. It’ll take a lot of core.” She smoothed her kimono over her tanned legs. “Time to doff this body and strip down to bare electrons.”
He stood up along with her. They faced each other. His hand  reached out.
“Don’t;” she whispered, her voice gone tense and soft. “Saul…”
His fingers stroked just short of contact with the smoothness that seemed to be her cheek. For an instant, the very tips shone with a flare of pink, and he felt, almost . . .
“Come again soon.” She sighed. “Or just call and talk to me.”
Then, in a flourish of silk, she was gone.
 
His new gibbons, Simon and Shulamit, clung to him as he followed the guide—a man who had once been named Barkley and had managed greenhouses for Earth‑orbital factories, before being exiled on a one​-way mission into deep space. Now, Barkley was his own greenhouse…his own habitat. He wore an ecosystem in green and orange fibers, and fed on this and that…a little light here, a bit of native carbonaceous matter there…
Some types of symbiosis scare even me, Saul thought as they navigated  a labyrinth of narrow, twisty passages that took them deeper and deeper into the ice. Faint as Halley’s gravity field was at the surface, Saul could feel its pull fade and finally disappear from sensibility. This was the core, the center. Down here the first grain had formed, four and a half billion years ago, beginning a process of accretion as more and more bits gathered, fusing and growing into a ball of primordial matter. The stuff of deep space.
They squeezed through the thick, oily flaps of a lock‑leaf plant . . . vegetation that acted much like an airlock, for it would react to a leak by plastering leaf atop leaf until air was sealed in on the uncracked side. It was an effective technique, but Saul still found it uncomfortable as they wormed through the sticky mass. The gibbons shuddered, but bore it uncomplainingly.
Here, energy from the fusion piles was rationed, scantily used. In the pale light of his glow‑bulb, the passages glittered as he remembered them from the earliest days, with the dark, speckled beauty of native carbonaceous rock and clathrate snow. Saul’s nose twitched at the almondlike scent of cyanide and nitrous oxides . . . made pleasant by the gene‑crafted symbionts in his blood, but stronger than he ever remembered.
He stopped to take samples at a few places along the way. Each time his guide waited patiently, unperturbed.
The traces are getting richer the deeper we go . . . as I’ve suspected for years now.
It made little sense, of course. Why should the protolife forms pervade the primitive material more and more thickly down here, where the periodic waves of warmth from successive sun passages never penetrated? It was a mystery, but there it was. True, the more complex forms had developed higher up, but the basic stuff was thickest toward the core.
He sighed. Questions. Always questions. How could life be so kind—and so cruel—as to offer up wonders to solve, and give so little time, so few clues?
Their journey resumed, passing narrow clefts where an occasional, green​-coated figure could be seen tending a garden of giant mushrooms, or sitting before a small, glowing console, working for the colony, but where she or he chose.
Saul felt enclosed. The ice was heavy, massive all around him. It was oppressive, dank, dark. We’re close, very close to the center, he felt.
            “We have arrived.” Barkley swam to one side. Saul looked dubiously at  narrow tunnel, barely a man’s width cross. He cleared his throat.
            “Stay here, Simon, Shulamit.”
The midget gibbons blinked unhappily. He had to peel them off and plant them on the wall. They watched him wide‑eyed as he stooped and crawled into the musty passage.
The claustrophobic feeling grew as he crept. The walls and floor had been rubbed icy and smooth by countless pilgrimages. Somehow, the tunnel felt much colder even than the passages outside. It was only a few meters, but by the time a soft light appeared ahead, Saul was feeling a sharp tension.
When he reached the opening, he simply stared for a few moments.
Four tiny glow‑phosphors glimmered above the corners of a carved stone bier. Upon this lay a man‑shaped figure. Suleiman Ould‑Harrad.
Saul floated out into the chamber. No gravity tugged at him. He was completely weightless.
He grasped one horn of the altarlike bier. The symbiotic Halleyforms had dropped away, leaving Ould‑Harrad looking like an old, old man who had gone to his rest after more years than he would have chosen. The eyes, closed in final sleep, nevertheless gave an impression of severe dedication—to his people and to the deity who had so disappointed, yet nurtured him.
Saul paid his respects, remembering.
At last. he looked around. Virginia had spoken of a “bequest.” And yet the chamber wasbare empty save the Blow‑bulbs, the corpse, and the carved bier.
“Wait a minute . . .” Saul muttered. He swiveled upside down and peered closer at the stone. “I . . . I don’t believe it.”
He fumbled at his belt and pulled forth his rarely used flashlight. Its sharp beam momentarily blinded him and he turned it down while blinking away spots.
Then Saul touched the stone in wonder, his hand bright under the narrow light, stroking faint but clearly symmetrical outlines. His voice was hushed.
“This is what Suleiman found, when he sought his Truth at the heart of the comet. This . . .”
This was a scientific discovery, and more.
This was astonishment.
            He traced the ribs of an ancient sea creature, fossilized n sedimentary rock. Saul stared at the patterned ribcage, at the rough-edged, half-opened mouth, gaping as if caught in mid-chase, frozen in hungry pursuit…and at once he knew that the form he was touching had to be older, vastly older, than even the sun itself.
All around him, the close press of trillions of tons of rock and snow was as nothing to the sudden weight of years.
 
 
CARL
 
Lani’s breath sighed like the soft brush of stone against rough fiber. A weary warrior on the soft battlefield, Carl thought lazily. He snuggled against her, spoon fashion, and she wormed backward in her sleep, seeking him. It was in such seemingly slight, unconscious gestures that people truly knew each other, he thought. Much could be disguised between people, but not the elemental seeking of flesh for comfort and closeness. A delicate sheen of sweat glistened on Lani’s forehead and her legs stirred, fanned, finding him. Then she settled with a small shiver, her breath slipped back into a regular sighing, and she descended into sleep again.
He pushed off gently and drifted out of bed. It was time to make his rounds, but there was no need for her to stir.
His legs and arms reminded him of yesterday’s labors with a sweet tingling pain. Even in barely perceptible gravity, he now felt a hitch there, a tightening there .... I’ve lost track, but I must be well past forty, he thought as he brushed his teeth. The mirror agreed: delicate crow’s feet spreading from the eyes, jowly lines, more lightening at the temples. All badges for tours of duty.
In the last thirty years he had been awake about a third of the time. The crises had come and gone, though none that matched the troubles on the outbound orbit. Each time of Lazarus Carl made things right again. He stuck out his tongue at himself in the mirror. And they, gave you the credit. Nobody noticed that you just got them to think out loud until the answers were obvious.
He pulled on a fresh blue coverall, relishing the crisp feel of the soft, native‑grown fabric. He had always been messy before, seldom noticing that clothes were dirty until a chance breath informed his nose. It was through such seeming details that Lani transformed his world. They resolutely and precisely divided household chores, so there was no less work for him to do over-all…yet somehow everything seemed in order now, neat and clean.
            Yeah, she’s civilized me. He bent and gave her  soft kiss. She murmured and burrowed farther into her pillow as he left.
The tunnels were more crowded now than anytime he could remember since the beginning of the Nudge. All through the long dark years a skeleton watch had remained—more crew awake than originally planned, of course, because the Nudge was never finished. There were flinger tubes to polish and realign, launchers to outfit with new shocks and focusers. A steady hail of maintenance, as parts broke or simply wore out. The north​-pole launchers had fired right up to the last minute, when the outgassing ice and flying dust made operations impossible. They had to. The outbound Jupiter flyby demanded a large velocity change.
Now the launchers lay snug in their pits, buried thirty meters down, awaiting revival. For they had more bullets to spit at the stars, more momentum to impart . . . if anyone survived the next few months.
As if we’ll ever really see Jupiter.
Carl sped down Shaft 3, checking every detail along the way. It was an old habit from the days before gene‑crafted animals patrolled to eat unwanted Halleyforms. He stopped to pet a pair of hybrid mongoose‑ferrets. Saul had tailored for Halleyform policing. They crawled over him, nuzzled at his hand, discovered it was not suitable foodstuff, and lost interest.
He entered Central and gave the screens the usual daily once‑over. They were only six weeks from perihelion now, and with every advancing kilometer the comet accelerated them toward almost certain doom. Carl called up the few remaining views available from weathered relays on the surface.
Worse today. Much worse.
He selected a camera looking toward the dawn line. Far away, ivory streamers boiled from promontories that caught the sunrise. The sun slit the sky from the ice, a spreading line of chewing brilliance. Golden fingers stretched between the horizon hills and lit the first smoke of morning. Where the slanted sun found fresh ice, gouts of pale blue and ruddy‑green erupted. High above waved plasma banners, auroras already more vast than any seen by Amundsen or Peary.
They had spun Halley again, to even the thermal load. Jeffers had mounted an array of absorbent panels to partially control the outgassing and use it for some crude navigation, but in this howling chaos it was impossible to get even a good fix on the stars and tell how they were doing.
            Sailing into the storm, he thought. And no compass to steer by.
Halley was no more a ball of ice. Instead it resembled a snowy land mysteriously pocked and acned, all trace of man erased. Countless centers of more‑active gas sublimation had riddled the dusty plains, ripping free to join the high vacuum. Layers of heavier particles smeared the hollows. Occasional brown patches of dust suddenly blew away, joining the swooping upward lift of the bright yellow‑green coma, visible to Carl as a diffuse haze that stretched across the sky. As he watched, a slow darkening rippled through the gauzy glow, an outward wave from some eruption of dust on the sunward side.
“Pretty bad,” Jeffers said at his elbow. He had grown even leaner in the sleep slots, his skin sallow. “Particle per sec is up three times over what it was last week.”
“It’ll rise almost exponentially from now on,” Carl said. He gave this as a fact when it was only Virginia’s prediction; she had been so accurate lately there hardly seemed a distinction any longer.
“Lost the last of the velocity meters.”
“Not surprising.”
“Just clean blew away.”
“Temperature? “
“The night side’s at two hundred eighty Kelvin atop the dust beds. Dayside’s ‘bout fifteen degrees higher. Clapein’ big gradient.”
The thermal load was crucial. As the surface warmed steadily, heat seeped into the core. Over most of Halley, the dust layers would act as a thermal blanket, but only for so long. “What’s the reading at the ice level?”
“Looks to be about eighty degrees colder than the surface.”
“Plenty.”
“Yeah, for now.”
Ice was elastic. The warmer surface expanded, stretched—and cracked. The unrelenting pounding of the launchers had undoubtedly stressed the ice far down into Halley. With the warming would come relieving pressures, fracturing. How much? No numerical simulation could tell them. Halley was already honeycombed by the insect burrowing of humankind. It might crack open entirely, a last wheeze belching forth all the puny human parasites that had afflicted it.
            As they watched,  pearly gout broke the crusted surface and exploded into a swirling cyclone symphony of excited colors: pea green, violet, sulfur yellow.
            “Vidor woke up yet?”
            “I ordered him started, but it’ll be another day.”
“Well, no rush anymore. His castle’s gone.”
Jeffers pointed to a slumped mass near the dawn line. The ornate, corbelled, and stranded artwork had been Vidor’s masterwork in ice, sculpted three years after the equatorial battle. For its task—structural support for Shaft 20—it could have been a square box, an igloo. Vidor had added parapets, towers, silvery arabesques, scalloped walls, and blue‑white, airy bridges. Now . . .
“He won’t expect it to still be here.” A sand castle lasts only until the next tide.
“How many you bringin’ out?”
“Everybody,” Carl said. “Except the ones so dead there’s no real hope of saving them, of course.”
Jeffers twisted his mouth around in a familiar, skeptical line. “The med​-techs can handle those new treatments?”
“Virginia’s got mechs helping. Speed‑trained them with that experimental method of hers.”
“What’d you decide ‘bout the ones with partial brain damage?”
“They won’t be much use, but they deserve revival.”
“Yeah. They paid for their tickets, might as well see the finale.”
Some had opposed his decision, but he had swept their objections aside. The rational argument was that with the maximum possible crew awake, they could deal with crises better. Carl’s private motivation, though, was entirely emotional. If Halley split, cracked, burst into a gaudy technicolor plume, at least they would all live out each moment, and face the end as they had begun an expedition. A crew.
That’s something, he thought. Beats sleeping to oblivion.
He frowned. What was that poem Virginia had pointed out to him?
I really shouldn’t think of the program as Virginia, but it’s impossible not to. JonVon doesn’t exist anymore. And what was that poem she quoted yesterday?
 
Do not go gentle into that good night
 
Right. Damn right.
            “Sir?”
            Carl turned, not recognizing the voice.
            It was Captain Miguel Cruz.
“Uh . . .” Carl stared at the man, unchanged from his memory. The jaw was still as solid, assured. The eyes looked out steadily, inspiring confidence. Even the blue tint from slot sleep could not disguise that.
Still, something about the man looked awkward, blocky. Cruz wore shoes, and stood as if gravity mattered.
“I wanted to report for duty,” Cruz said. “I’m not fully recovered yet, but I’m sure. there’s something I can— “
“No, no, you—rest. Just rest,” Carl said quickly. He hadn’t realized the warmings had come so far. Someone should have warned him!
Cruz spoke with a faint accent . . . Earth speech. “Sir, I’d prefer to be on duty. Perhaps—“
Carl shook his head, embarrassed. “Look, Cap’n, don’t call me sir. I’m Carl Osborn, you may remember me, a spacer. I—“
“Of course I recognize you. I’m somewhat conversant with events since my death,” Cruz said with a faint smile. “I’ve read the log—it’s incredible—and . . . I think calling you ‘sir’ is quite appropriate.”
Carl stared at the man for a long moment, not knowing what to say. Despite his harrowing illness, Cruz looked . . . young. Unseasoned. “I . . . thought, sir, that after you’ve had a few days to recover, you could reassume command.”
Cruz looked at the flurry of data and views of the surface on a dozen screens nearby. “It would take me months to even understand what’s going on. Your tools, techniques, and . . . Coming here, I saw a woman in Shaft Two who looked like a flying fungus!”
“That’s a weirder, sir,” Carl said. “They live about two klicks down Shaft Two in their own biosphere.”
“But that green stuff—it was even in her hair!”
“It’s a symbiont that retains fluids and increases oxygen processing—I don’t know the details.”
Cruz shook his head. “Incredible. As I said, I haven’t a clue about how things are.”
“But I was hoping . . .”
“I see,” Cruz said with dawning perception. “Now that we’re back in the inner solar system, you thought perhaps I could help negotiate something with Earth?”
“No sir, we’ve realized that’s a dead end. I only . . . well, you’re the captain!”
            Cruz’s smile was distant, reflective, as though he peered at something far away. “I was the captain of the Edmund, and for a brief time, while we tunneled in here and lived. But now Halley is a ship itself. It’s been sailing under her true captain for decades now. I…I am a passenger.”
“No, sir, that’s not— “
“Someday I aspire to become a ship’s officer. Not captain, however. And I shall not forget who held the helm for so long.”
Cruz held out a hand. Carl blinked, then slowly brought forth his and shook it.
All along he had hoped Saul’s wunderkinder could revive Cruz. Now they had done it, at the very last minute . . . and it was no panacea after all. He should have seen that. Cruz was right. Miguel Orlando Cruz‑Mendoza was no older than the day he had died, but Halley was seventy years transformed by the hand of that clawing, cantankerous, blissfully ingenious and flagrantly stupid lifeform that was too stubborn to stay at home and forget about riding iceballs into oblivion.
To his own amazement, Carl realized he was already evaluating his former captain, weighing his potential place in the crew. A good man, he thought. I’ll put him to work.
 
*          *          *
 
Hours later he found himself returning from an inspection of some farm caverns and the new modular hydroponics spirals. They were cleverly arranged to extract waste heat from recycled sewage, which fed in overlapping helices around the outside. Ultraviolet poured from an axial cool‑plasma discharge, and the huge plants had yearned inward toward it He admired the Promethean task of relocating the surface domes into the core, and was making his way back through Shaft 4 when a slow, grumbling crump jarred him away from his thoughts. It seemed to come from the walls themselves.
He tapped into his private line. “Jeffers!”
—I’m on it. Acoustics are pickin’ it up ever’where. —
“An explosion?”
—No pressure drop. I think it came from the surface. —
Carl called up a quick index‑display of the remaining surface cameras. Most showed views of gossamer, upside‑down Niagaras—roiling founts of vapor soaring from the ice and whipping in long arcs up into a shifting, gauzy sky. Solar ultraviolet ionized the gas. The sun’s particle pressure then turned these fountains outward, bending the flow into the ghostly streamers of the coma.
Above the far horizon a block of grainy ice tumbled end over end, a kilometer up in the sky. Nearby a huge jagged hole yawned, itself a source of fresh volatiles, green and ruby strands snaking from the pit in twisting filaments.
“Seismic outblow? Or maybe a patch of amorphous ice changing state suddenly.”
When the stressed crust ice gave way, it could rip free entirely. That instantly transferred the sun’s heating to fresh deposits, which hollowed new channels and in time would further deepen the cracks.
Jeffers said, —Yeah, looks it. Virginia was right ‘bout that, too. —
“She said it wouldn’t happen very much until perihelion.”
—Well, I guess this’s just a taste of it. —
Carl nodded to himself and cast off. He passed parties of Weirds, swathed in green and purple growths, who scarcely took notice of him. They were checking the old seals for intrusions by older Halleyforms, which they would scrape away and replace with mutated, human‑friendly forms the Sauls had worked out.
Further on he met two Saul clones, gently coasting a revived sleep slotter to one of the warmer bins. They nodded in unison and called to him, “Only twenty more probables left.” Carl laughed.
They were fully developed adults now, with minds of their own. They even had the same gestures and accent. But somehow he couldn’t think of them as anything but Saul substitutes. The fact that Saul had successfully cloned himself, while attempts at duplicating other crew members had failed, meant that his odd symbiotic adaptation was crucial. Quite possibly, only he could be copied in the Halley environment. So down through these last few decades, the multiSauls had been invaluable for their resistance to random new ailments, and their curious internal discipline. Saul had used JonVon’s memory‑transfer apparatus to instill whole chunks of his own expertise into his clones.
What he had learned might have enabled others to raise natural children without fear. It would have been good, hearing peals of childish laughter in the shafts. But the long fall to perihelion had dampened any such idea. No one could bear the knowledge that the promise of childhood might never blossom.
Carl’s comm buzzed and Virginia said, —You were doubting my prognosis? —
“That blowout came a little early, don’t you think?”
—No. After all, I deal in probabilities, sir, not predictions. If you want, why don’t you call up Lefty d’Amario? He can check my calculations. —
            Somehow the old tingle still ran through him when the coquettish flavor laced through her voice. “Okay, I’m nor griping. No need to get huffy. You monitoring those stress meters Jeffers implanted all over?”
—Of course. I can always spare a nanosec or two. —
“And?”
—Minor tremors here and there. Some faulting along Shaft Two. Nothing to get perturbed about. —
“Great. You been filling in Cap’n Cruz?”
—You are captain, Carl. Everybody keeps telling you, even if you don’t like it. —
“I didn’t ask for the job.”
—Nobody else could handle what’s coming. —
He felt a sudden spurt of the old anger. “What’s coming is death, Virginia.”
—I know no such thing. — The voice was prim, circumspect.
“You did the simulations yourself.”
—Number‑crunching isn’t reality. I should know, eh, friend Carl? There may be variances in the cross‑correlation matrices. —
“Don’t give me all that. Halley’s scraping in too close, and she’s been too battered to stand this. The only question is whether we’ll fry or boil when this iceberg blows apart.”
—There are many unpredictables. But also some measures we can take. —
Carl had been smoothly coasting down a tunnel, automatically checking for cracks. This remark made him stop. “What can we do?”
—Pipe some of the surface heat inward, to offset some of the stress arising from the temperature differentials. In other words, reverse the outflow system and spread the surface heat into lower, cooler ice. —
“And if some inside ice vaporizes? The pressures—“
—We vent it. It will aid in shielding from the sun. —
“Ah.” He felt a flush of hope. “How come you didn’t mention this before?”
—I just thought of it. I’m only a machine. —
Faintly, he heard the soft roar of surf, the whisper of trade winds, a distant rumble of ocean squalls gathering. Virginia’s metaphorical world within the network. Somewhere a voice laughed, “Ke Pii mai nei ke kai!”
So she had company, somehow. He smiled. “Look, I’ll call a meeting. We should look into—“
She laughed. —Same old Carl. One minute you’re grousing about everything, but give you a problem to work on and—bingo! —
            He flushed. She had always had an uncanny ability to stay one move ahead of him. He pushed off along a tunnel that led home.
—There’s plenty of time to figure out the engineering, Cap’n. Go on about your business. —The tinkling chuckle, ringing in his ears. —Lani’s waiting. —
And she was. She embraced him silently and they spun lazily in the middle of the room, oblivious. Carl had at last mastered the art of putting business aside once he came back to their small apartment, and this time he did so again, even though the implications of Virginia’s remarks were enormous. He was tempted to tell Lani, but then he held back. Hope had been kindled among them so many times over the decades, only to be snuffed out by the brute certainty of some unyielding astronomical fact. So he banished all the fretful chorus of thoughts and simply kissed her.
“My!” She breathed deeply. “Pretty torrid for midday—particularly after a hard night.”
“We do our best.”
“I go on shift soon. Let’s have a quick lunch.”
“Great.” He launched himself for their tiny kitchen, made workable only because they could use the walls and ceiling.
“There’s some hard copy on your printer, by the way,” Lani said, fetching some sauce used on the braised vegetables and mute-chicken from the evening before. “From Virginia.”
“Oh?’
He kicked over to the printer. Usually it was used only for emergencies or entertainments, not ordinary ship’s business.
It was a poem.
 
Nature knows nothing of death.
Not in the cat’s lazy smug meeeeooow
Not in the antelope’s mad kick
As the lion makes its meal.
Neither in the tidal lifting of a sluggish sea
By a star’s dumb gradients,
Or a flower’s nod, an insect’s frantic dance.
 
Live isall the world ever says.
Of alternatives it is mute.
Only in us and our unending forward tilt
Can death live.
Each sharp moment is free.
And all that could happen
Might yet be.
 
Carl studied it, frowning. “She’s getting better.”
            Lani came over and read it slowly. “I’m always surprised anew,” she said softly. “Virginia truly is in there, somewhere.”
Carl shook his head. “She’s not in anything, really. She’s everywhere. The system has expanded far beyond just JonVon’s banks. She’s Halley now.”
Lani suddenly turned and embraced him. “We’re all Halley.” He breathed in the aromatic warm musk of her and felt an easing of old pains. Why did it take me so long to see that this fine woman could be a whole world to me? And what if I never had seen it?
He felt Virginia around them all, sensed the entire community of Halley as a matrix threaded through the ancient ice. They were no longer buried inside, going for a ride. No Percells, no Orthos. They were a new, beleaguered society, a new way for a versatile primate to stretch further, to be more than it was. They were not merely in the center of the old dead ice, they were the heart of the comet.
“Yeah, I suppose we are,” he said.
 
 
VIRGINIA
 
It was a show that humans had never seen before, and quite likely never would again. The steady hammering of the launchers for over three decades had altered the infalling ice mountain’s orbit, shifting the nodes of the stretching ellipse. Earth’s orbit clung to the sun, deviating from a circle by less than two percent. But Halley’s eccentricity had been ninety-​six percent even before the machines of men began their persistent nudging. Now the curve tightened with each passing hour, bringing a searing summer. Halley had never plunged this close to the eroding Hot.
The tunnels and shafts made excellent acoustic pipes. As ice around and surged against new frictions, the groans echoed deep into the core, waking sleepers—though there were few of those, as the crucial hour approached.
            Plunging fifty kilometers nearer with every second, Halley rushed toward its ancient enemy. Each past encounter had stripped a skin of ice from the comet, but now it rumbled and wrenched with new forces that sought to break it on the anvil of its sun.
Virginia watched the howling, blinding storm through electronic eyes. As each camera died from the stinging blast of dust and plasma, she deployed another from deep vaults. The sun loomed twice as large as seen from Earth. But from the surface there was no incandescent disk to see. Halley spun, but saw no sunrise. Instead, a white‑hot corona simmered overhead. A patch of seething brightness marked where the Hot’s outpouring met the ion flood exploding from Halley, and victory inevitably went to the Hot. Cracked, ionized, the gases turned, deflected aside, and swept around the small iceworld in a magnetized blanket. This roiling atmosphere had no loyalty to its parent, but instead raced outward.
Halley’s twin tails now unfurled across a span greater than Mercury’s orbit. The twisting, glimmering plasma banner held less water than many of Earth’s larger ponds, but the sun’s blaring light made it the most visible object in the solar system. Advanced inhabitants of a nearby star could have picked the nearly straight, shimmering curtains out from the central star. The dust tail, in contrast, was a curved reddish band, broken by dark lanes, sparkling with pebbles and micron‑sized grains.
But those riding the parent ice mote could not see the most beautiful tail ever to grace a comet in all history. As it sped deeper into its star’s gravity well, the glowering coma of unbearable luminescence spread and devoured the whole sky. Blinded now, Halley could not even see its nemesis. The sky glared down everywhere.
Virginia had calculated this effect carefully, for it was the key. If she had allowed Halley to remain spinless, the sunward face would have soared toward the four‑hundred‑degree temperature that a solid body would have at this distance from the sun. Now, she watched heat‑flux monitors buried tens of meters in the ice. As the warmth seeped deeper, she spun the iceworld faster to smooth out the effect, allowing the night side to radiate into the black of space.
But the black was fading. Soon the comet’s own summer air reflected sunlight down onto the shaded face of Halley from all sides, and temperatures rose faster as perihelion approached.
 
“How’s it look?” Carl watched Central’s screens with Lani at his side. “We’ve already blown off twenty meters of ice!” he said sharply. “How long’ll it take to rip us apart?”
            Virginia sensed his rising level of conflict. He was a man who solved problems, and in this great crisis he had no role. Like the others, he was a helpless passenger on his own ship.
“We are safe,” she said reassuringly, using a thread of alto tones that made her voice richer than the original had ever been.
“The shaft seals?”
“Intact,” Virginia said, displaying views of the steel‑capped lids in place two hundred meters inside each shaft. Beyond them, giant plugs of ice barred the Hot’s way.
“Stop worrying,” Lani said gently, putting a hand on Carl’s shoulder. “We might as well enjoy the view.”
Virginia thought later that it was particularly ironic that Lani’s words were punctuated by a long, rolling boom that penetrated into Central. The spherical room vibrated, creaking. Equipment popped free of holders.
“A cave‑in,” Virginia announced, throwing an image onto the central screen. A milling mass of snow and ice jutted through tunnel walls, falling with aching slowness.
“Damn!” Carl said, his voice tight. “Where?”
“Site Three C, as our projection suggested.”
“Pressure— “
“Sealed tightly. No incursions.” Virginia analyzed Carl’s voice patterns and found a high level of tension. If only he would listen to Lani more . . .
 
The basic human reaction to events of immense size was to hunker down.
Virginia had noted this in the final days before perihelion. Her mechs roved the honeycombed tunnels, testing for leaks and sudden fountains of vagrant heat. Seldom did they meet anyone. Even Stormfield Park was deserted now, the carousel stopped.
People did their jobs, served their shifts—and holed up with a few loved ones, watching the gaudy maelstrom outside through the video displays. Jeffers had developed a new kind of light pipe that could snake out from a deeply buried camera, and thus reduce risk, but still high‑pressure vents opened and gushers of foaming, red-rich mud flooded many of Virginia’s observation stations.
She reserved a tiny piece of Core Memory for her “office.” There she sat amid a hum of machinery, feeling the reassuring rub of a chair, the flickering of consoles. I wish I could spare enough Core to go for a swim, she thought. I can feel my own tensions, too…
            As a species, she reflected, Homo Sapiens had never truly gotten beyond the bounds of the tribe. The history of the last hundred thousand years had shown how cleverly they could adapt to larger demands. Under pressure of necessity they formed villages, towns, cities, nations. Yet, they saved their true warmth and fervent emotion for a close circle of friends and relatives. They would die to preserve the tribe, the family, the neighborhood. Appeals to larger issues worked only by tapping the subtle, deeper well‑springs.
Thus, the gathering background chorus of tremors, the crump of a crumbling wall, the low gravelly mutter of strained ice—all these sounds drove the crew inward. Not into solidarity, but to the fleshy reassurance and consolations of fellow spacers, or weirders, or Hawaiians. Like sought like for what might be the final hours.
Except for one lonely figure, who seldom left Central.
“Saul,” she said to him as an amber plume spouted from the surface, throwing streaks of lacy light across the familiar, lined face. He had been sitting by the display a long time, his mind far away as he rolled a small stone in his hand, over and over. “Saul?”
“Ah—oh, yes?” His lined face looked up from the bit of rock.
“I’m sure you could watch elsewhere.”
He shrugged. “Stormfield’s closed. I’m not needed in sick bay right now. There’s no place else I particularly want to be.”
“I am sure Carl and Lani would welcome you. They are awake, watching— “
He raised a hand. “No, I’ll let them be. Don’t want to push in where I’m just a fifth wheel.”
“You worry over that old stone a lot,” she said to change the subject. He had been turning it over in his hands for hours.
He looked at the dark gray lump. “It’s from Suleiman’s bier. I’ve carried it around for weeks, studying it. But that’s . . . that’s not what I was thinking about right now.”
His gaze drifted over to the refrigerated unit holding sixteen liters of superchilled organic processor. Virginia thought she understood.
“You are with me no matter where you are in Halley, Saul.”
He blinked, nodded. “I know . . . it’s just . . .”
“Just that here the physical proximity of my organic memory is reassuring?”
He smiled the old wry smile, slightly puckered lips and crinkled eyes together conveying an irony that was never far from his own image of himself, she knew. “I’m that obvious?”
            “To the one who loves you, yes.”
            “There are times I wish…”
            “Yes?”
            “I could have found a way to clone you.”
“So you would know me—or someone like me—in the flesh?”
“Memory only makes some things worse.”
“There . . . “ She felt no real hesitancy, and in any case with her speed the indecision would take only milliseconds, but she had to maintain the nuances of a living persona. “. . . There are our recordings.”
He chuckled dryly. “You know how many times I’ve played them.”
A hint of shyness, yes. “I could . . . augment them.”
“No!” He slammed a fist into his web‑chair. “I want the real thing, the real . . . you.”
“It would be.”
“When we recorded ourselves, it was a lark, like couples taking Polaroid pictures of themselves in the bedroom. We never intended that only one of us would play them back.” He shook his head. “This way, without you—​the real you . . .”
“But I am me. More real than any holo‑image! And if I enter into the sensory link, it is an older and probably wiser Virginia whom you will meet. Me.”
Saul had resisted this suggestion before, for reasons she did not fully understand. But now, perhaps out of the pressing loneliness that danger brings, he lifted his head and stared directly into her opticals. “I . . . it would?”
She knew she would not guarantee that it would be some genuine Virginia, fixed in amber. She was not the personality that had flooded into the cramped JonVon persona and inundated it. Slow evolution and self‑actuated advances had brought her a vast distance since those years. But Saul did not have to know that nor did anyone, and it would be of comfort to him.
“Come to me, Saul.”
He put aside the stone and reached for the neural tap. To her surprise, she felt nervous.
Perhaps for her it would be a returning, too.
 
Shortly before perihelion the sun stopped its retreat to the south and began rising again. As the disk grew, it swept toward the equator. There was perpetual noon as the comet shuddered and erupted beneath the unending blaze. The southern hemisphere, gutted and gouged for months, now cooled as the north came under ferocious attack.
            Sublimating water and carbon dioxide carried heat away from the fast‑spinning mote. Its surface cracked in many places, following the weakening imprints Man had stamped upon it for seven decades. Fresh volatiles sublimed and exploded. Sharp chunks weathered to stubs within minutes, as though sandblasted. Pebbles rose and formed hovering sheets which momentarily shielded the ice beneath, then were blown away to join the gathering dust tail.
At the north pole, so far spared the worst, the clawing sun bit deep. Since the times of great plagues, some factions had buried the irrecoverably dead deep in the ice near the pole. Now the Hot found them.
By chance, the sight was visible over a light pipe that surfaced in a sheltered nook at the exact north pole. Exploding gases beneath lifted the wrapped mummies and hurled them skyward. Blistering heat released ionized oxygen from the ice, and the bodies burst into flame, lighting the landscape with momentary orange pyres. The torches were thrown, tumbling and flaring, up and out against the immense, unknowing forces. They hung in the sky for long moments, like distant glittering castles, and then winked out, plunging forever into the river that rolled out from the sun.
 
*          *          *
 
“Goddamn! We’re past it!”
Carl’s amazed face intruded on a 3D design study she was changing. He had used override to break into her mainstream persona.
“Yes. You can rejoice,” she said warmly.
“How’d you do it?”
“Vector mechanics, nothing tougher than that.”
“You were marvelous!” Lani said beside Carl, her eyes wide with wonder at being alive. Virginia realized distantly that they really had expected to die.
“I told you the probabilities,” Virginia said. “Surely you—“
“We figured you were just cheering us up!” Carl laughed.
“I made the calculation accessible, Carl, you dope.” Virginia sent some light chuckles to follow this sentence, reflecting that if anyone had actually checked her, they would’ve found she had in fact reported a survival probability of three to one when it had really been only fifty‑two percent. But she had been sure no one would do the entire complicated calculation. In thirty years, everyone had come to rely on her, just as they counted on Saul’s bio-miracles.
            Lani was bright-eyed, expectant. “When can we go outside? I want to grow some crops in the sun again.”
            “Nearly half a year,” Virginia said seriously. She had found that people took statements more to heart if they were laced with sharper vowels and a few bass tones.
“Never mind, we’ll have plenty to do inside,” Carl said, slapping Lani on the rump affectionately.
Virginia knew exactly what he had in mind. It was implicit in his entire psychological profile, true, but her intuition told her more. Carl had bottled himself up emotionally for decades, and that had been crucial in the survival of Halley Core. Now time and circumstance had worked its curious magic and he was free. The youthful Carl could not—did not​—respond to Lani’s quiet gifts. This weathered, wiser Carl could, and would, and should.
Somewhere in the compacted recesses of organic memory, a twinge of humor and irony kindled. He’s getting what he needed, even if it isn’t what he wanted. Virginia made a note to cycle Lani in for a “routine” physical within forty days.
 
The prickly storm swelled. Though they had survived the worst at perihelion, a residue of heat still leaked inward. Virginia sent men and women and mechs to seal tunnels which collapsed, whole zones of shafts whose walls began to sputter and evaporate.
Warmed in vacuum, ice sublimates directly into vapor without becoming liquid. As Halley’s scarred skin blew away, Virginia began her grand experiment.
Teams of hardened mechs ventured forth from the eroded shaft mouths. They dispersed slabs of amorphous silicates, grit and grime dried and filtered and compacted through the years of mining. Quickly they spread huge fields of linked, slate‑black sheets oil well‑chosen spots near Halley’s equator. They were too heavy for the subliming vapors below to push them away, and the mechs made doubly sure by hammering cables to anchor the slabs.
The effect came with aching slowness. Halley spun now with a day of only three hours. At a precisely calculated moment, the silicate shields blocked sunlight from the ice. Over that zone, outpouring gas ebbed. Other areas continued, and this difference in thrust, combined over the turning face of Halley, began to minutely alter its orbit. Astronomers had long noted this “rocket effect” on rotating comets that temporarily exposed fields of dust, but it had always been spontaneous and temporary. Now it was done by design.
            Virginia deployed her mechs remorselessly. Some overheated and failed, others were crushed between the large sheets as they butted and swayed in the sun-driven gale of gas. At her command, they could tilt the slabs end‑on, so the protected areas suddenly leaped to life, spurting amber‑tinged plumes. Deftly, resolutely, she played a dynamic symphony with the furious hurricane forces that buffeted the mechs and their cargoes. For days, and then weeks, she cupped the outraged steam of Halley to new purposes. Unbalanced thrusts aligned along the comet’s orbit, a persistent hand that swept them along a new orbit.
 
Four months beyond perihelion, Virginia waited for the inevitable. She had deployed fresh arrays of infrared and microwave radars, concentrated along the expected cone of the sky.
The first was slow and tiny, a marvel of stealth technology. She got a glimpse of broad, transparent vanes that radiated away the sun’s heat. Only her phased‑array microwave net, operating at ten gigahertz, picked up its faint shadow. She had spread the gossamer wire receivers over a volume spanning a hundred kilometers, to get high definition. If it had been faster she might not have been able to integrate the diverse signals in time. As it was, she crisped the snub‑nosed thing ten kilometers away from Halley.
Behind it, a few moments later, came something large and lumbering. It used the sun for background cover, superimposing itself on a vibrant‑blue solar flare that had sprouted only an hour before from a large magnetic arch.
She caught it with a laser burst, feeling a chill run through her mind. She would never have caught the slight, giveaway ripple of ultraviolet that betrayed the incoming warhead . . . except that she was monitoring the flare, as part of their ongoing research program. Jeffers had been right when he insisted on retaining the dedicated science diagnostics; it paid to keep learning.
The third was fast, closing at a hundred kilometers a second, still boosting with a light‑ion drive. Virginia wondered why they had left the electrostatic accelerator on, since it made the projectile much more visible. She fired at it with the newly resurrected launchers, and in the two‑second delay waited confidently for a kill signature.
None came. Her phased‑array net told her why. The thing was maneuvering sideways, dodging the slugs of iron. Evidently it could pick up the microwave hum of the launchers and see the pellets as they came.
She immediately fired all her harnessed laser banks.
            They, too, missed. By then only four seconds remained and she did not even have time to sound alarms in the tunnels of Halley.
            Desperate, she drove the power level of the of the gigahertz net up a terawatt and shifted the system from RECEIVE to TRANSMIT. The array had never been used this way. For a brief instant it could have sent a hail to a civilization across the galaxy itself, if anyone along the beam happened to be looking. The spider‑web dishes could probe and pinpoint. Virginia fired a pulse of electromagnetic energy at the precise dot that swam in her triangulated worldview.
They had safe‑armed this warhead. As the electromagnetic tornado burst upon it, the chip‑mind aboard fired the compressing explosives before they could evaporate. The equivalent of twenty megatons of blistering fusion energy flowered in the black sky above Halley, raising a flash‑burn of ivory fog from the weathered ice.
Throughout the battle Virginia had alerted no one. The men and women and families went on about their lives, untroubled. Only when workers on the surface wondered about the sudden flare of brilliance did she call Carl and deliver the news that their great battle had come and gone in the time it took Carl to put down his cup of coffee.
 
 
CARL
 
“Any signs of others?” Carl asked tensely.
“None;” Virginia said. “I have extended my search to a light-hour all around us, and find nothing.”
Lani came coasting into Central, her face drawn and pale. “I heard your announcement, Virginia. How close did they get?”
“As the Duke of Wellington said after Waterloo . . . “ Virginia’s voice shifted to a heavy, aristocratic British accent, “‘It was a damned near thing.’”
“And they’ll try again, if we continue on our planned trajectory;” Carl said soberly. “They won’t tolerate us using the Jupiter encounter to loop us into the inner solar system. They’ve got years to shoot at us, remember. When we come back inward, they’ll strike again. That attack may fail, too. And the next one. But eventually…”
            “Those murderers! Lani cried. “We were willing to accept quarantine, but that wasn’t enough for them! Just to protect themselves from any chance of exposure to Halleyforms, they’d kill us all.”
Carl felt the inevitability of what he had to say, the end of so many hopes. “Time to face facts. We can’t come back in from the cold.”
Lani frowned. “But that means . . .”
“Right. We’ve got to choose a trajectory that’ll take us outward after Jupiter. It’s the only way to stay out of Earth’s reach.”
Virginia asked, “You think that will be enough to make Earth stop?”
Carl shook his head. “We’ll have to hope so. We’ll chart a course that takes us far into the outer solar system.”
Lani looked at him, biting her lip, silent.
“Somehow,” Virginia said slowly, “I don’t believe they will be content with anything less than a departure orbit.”
Lani’s eyes widened. “What? Leave the solar system entirely?”
“Effectively.” Virginia said sympathetically, “They will then be convinced that Halleyforms will never reach Earth.”
Carl nodded. “No point to chasing us. Too expensive, anyway.”
“What’ll we do out there?” Lani asked incredulously.
“We’ll live. We’ll die.” Carl stared, unseeing, at the main screen where numbers rippled. “Into the Oort Cloud . . .” he said distantly. “There are supposed to be trillions of iceworlds there, asteroid‑sized. That’s what Halley was, before some nudge, maybe from a passing star, tumbled it into the inner system.”
Lani asked doubtfully, “And once we’re there? Can we use those for resources?”
He shrugged. “Maybe. We’ll have hundreds of years to think about it on the way out.”
Lani settled into a webbing, her face composed. “We’ll all be dead before then, even with sleep slotting.”
Carl felt an odd, distant resignation. Somehow he had known that he would never leave this place. They were consigning not only themselves, but all further Halley generations as well, to an outer darkness of limitless unknowns. Fleeing into the abyss.
Lani said, “I suppose we must . . . plan for what we can do, not what we’d rather do.”
Life’s a series of overcoming dooms, one at a time, Carl thought. He knew they could do it, too, if they simply refused to give in to despair. If we have something to live for.
 
 
SAUL
 
Year 2141
 
Half of Stormfield Park had been turned into a nursery. The old centrifugal wheel had been reinforced to spin faster, providing a full tenth of an Earth gravity to help young bones grow strong. That was hard on some of the older generation, but still they came often, when off work, to listen to the high, piping voices shrieking in play and laughter.
Saul felt that way as he walked carefully along the grass‑lined, curving path at the rim of the wheel‑park, where holograms gave the illusion of a cityscape just beyond a low hedge, with skies spotted with warm, moist clouds. Mothers and nursery workers tended their growing crowd of boisterous charges nearby, watching their games, admiring the infants’ clear‑eyed, long‑limbed beauty.
The children had saved Halley Colony . . . if in no other way than by lightening the spirits of those who now knew they would never see Earth, Mars, the asteroids, or any unfamiliar human face ever again.
We are the first starship, Saul had come to realize,  two or three centuries ahead of schedule.
Oh, Halley was still tied to old Sol’s apron strings, but their ship home was irreversibly on course toward the outer cloud now, where trillions of iceballs drifted in the not‑so‑entirely‑empty range between the stars. Alien ground. They would live or die on their ingenuity, and on whatever they had taken with them.
On that subject Saul had just completed an important study, an inventory of the genetic pool available for the coming generations. The question was an important one, for it might mean the difference between the colony’s survival or a long, slow decline into degeneracy and death.
There’s plenty, enough heterozyqosity, he had decided A broad cross section of the types that populate old Earth. It should provide enough variety. Especially with the mutation rate we can expect. The bigger problem will be maintaining a large enough population.
Halley had enough resources, for now, to keep the colony going into the indefinite future. Deuterium mined from the ice would fire the fusion piles​—now relocated out on the surface to minimize waste heat—until they managed the skill to put together a proton-power generator from one of the Phobos designs. Their skill at recycling and ecological management was already impressive, and would grow.
If husbanded carefully, the trillion tons of ice and hydrocarbons might keep a couple of hundred humans at a time—along with their plants and animals—alive for a hundred generations or so.
Just enough time. For in a couple of thousand years, the comet’s hurtling velocity would ebb as it approached its new aphelion, out where the Hot was only the brightest star. And out there, drifting slowly, were hundreds of billions of other great lumps of primordial matter left over from the birth of the solar system. Once their present near‑hyperbolic velocity had leaked away to mere meters per second, there ought to be plenty of chances to snag other comet heads.
Saul stopped at a point where the guardrail hedge opened at the rim of the curving wheel. He was still thinking about the images Virginia had shown him, just a few minutes ago, in the little glade beneath her tea house . . . a simulation of those days, so long from now, when the men and mechs of Halley would nudge their tired, depleted old home near fresh new ice‑specks in the great blackness. Perhaps they would seize two, three, or more, and drift apart again on their new colonies.
And from there? Virginia’s simulation projected no limits. The Oort Cloud was vast, and humans were noted settlers.
And our own sun’s Oort Cloud brushes against the comet shoals of other stars . . . .
The image she had presented was daunting. She already contemplates in terms of aeons . . . it’s going to take me a lot longer to get used to thinking that way. My own style of immortality is different. It retains the feel of Time as no friend.
He passed Lani Nguyen‑Osborn, sitting on a park bench under a dwarf maple, nursing her new son. Her eldest child—little Angel Angelique—​played in the grass nearby.
Lani smiled and waved. Saul grinned. They had spoken only an hour ago when he was on his way to see Virginia. He was due to have dinner with Carl’s family later tonight. In the meantime, he still had work to do.
The vista of an Earthy city cleared as his section of the wheel approached ground level. He stepped through the break in the guard hedge into the microgravity of Halley’s caverns, and let himself drift into the soft sand braking embankment. A cloud of particles puffed outward as he landed, then slowly settled to the floor.
He launched off toward the exit leading to his laboratory. The half-living sphincter lock cycled him through to the tunnels with a soft, moist sigh.
The gene-pool survey had been very good news—even if it had reminded him that neither he nor Virginia would ever contribute. All of his clones were sterile, and her physical body had long ago become part of the ecosphere.
Perhaps it was for the best, at that. For his clones would be round as the generations came and went. The decedents of Carl and Lani and Jeffers and Marguerite would be mixing their genes, sorting and restoring until a new species of humanity emerged. If all of those “Saul Lintz” models also kept having children, over the centuries, it would muck up the process.
Heaven forbid! He laughed at the thought. He had long ago come to terms with the irony of his situation…the clever design of his blessing and his curse. 
Now, though, another bit of research occupied him. Something even more significant. More amazing.
Down at the end of one little‑used corridor, Saul spoke a code phrase in Aramaic and a door hissed open. He slipped past the gene‑crafted guard‑cockatrice into his private lab. He had his neural tap socketed into place before his frame even settled horizontally onto the webbing.
Program . . . Rock of Ages . . . hecommanded his personal computer. Colors shimmered and steadied.
The image on the central holo tank was of that deep, secret room down at the heart of the Weirder domain, where Suleiman Ould‑Harrad had met his faith, in his own way. The horned, carved‑stone bier rotated in the holographic image.
To the right, another display showed a sample taken from that ancient rock—symmetrical fossil ribs tracing the outlines of a creature of a very ancient sea.
More screens rippled with data, with microscopic closeups, with detailed isotopic profiles.
For a year now. Saul had been in touch again with Earthside specialists. With Halley confirmed to be on a near-hyperbolic trajectory, the hysteria had dampened on Earth. Guilt and shame played on what passed for news channels, these days. Some of the gifts the colonists had beamed back had also deepened the feeling that contact should be maintained until the planets merged with the roiling noise of the sun and all talk between brethren ended in the hiss of static.
The Earth scientists had worked on his data, confirming in detail what he had already worked out in general.
Nearly five billion years ago—in one of the gassy, dust‑rich spiral arms that laced the Milky Way like filmy pinwheel spokes—a young, massive, hot star had raged through its short life and exploded in the titanic outburst of a supernova. In so doing, it had seeded nearby space with glowing clouds of heavy elements, from carbon and oxygen to plutonium and osmium . . . all cooked up while the blue giant had coursed through its brief but glorious youth. Save hydrogen and helium, all the elements that made up the planets—and human beings​—had originated in that way, from great outbursts of primeval heat and light.
This supernova not only spewed great gouts of heavy matter into space. It also drove mammoth shock waves, which compressed the interstellar gas and dust, forming eddies and whirling concentrations.
            A Jeans Collapse—named for a great twentieth-century astronomer—was triggered. Here and there amid the shocked, metal-enriched clouds, whirlpools condensed, flattened, formed glowing centers…suns.
            And round those new stars, tiny fragments coalesced, from rocky bodies nearer in, to great gas worlds, to distant, vast swarms of tiny lumps of frozen vapor…
            All geochemistry had, until now, been dated from the supernova that triggered the formation of the solar system. Never had any matter originating outside that event come into human hands. Until now, that is.
            The rock Suleiman Ould-Harrad had found under the heart of Halley had none of the isotopic ratios scientists were familiar with. It came from a completely different episode of creation.
Joao Quiverian would have loved this, Saul thought. He mourned the loss of a good mind to the madness of those long, hopeless years.
And Otis Sergeov, as well. I do hope we’ve learned a lesson.
The final data unfolded before him, the confirmation of several years’ guesswork and labor.
            Proved. The stone came from ocean sediments laid down long before Earth had begun to swirl and form out of cosmic debris. The little animals whose fossils he had traced had swum in seas of a world not very unlike the Earth, with chemistry not so very different. But they had lived before the sun was even a star to wink in their cloud​-flecked skies.
Saul read snatches from the message from Earth.
Radiation damage to constituent crystals indicates close proximity to the explosion. Not more than a quarter of a lightyear away from a supernova.
He picked up a chunk of the stone, wearing smooth now from being handled. The planet that this had come from must have circled a smaller star that had the misfortune to be near the giant when it exploded, blowing it to bits and scattering its pieces into the smoke rings of the spiral arms.
Were there watchers, that night? he wondered. Might intelligence have looked up, knowing what was coming, making frantic plans, or resigned peace?
The odds were against it. Probably the planet had only animals and vegetation, and the end came swiftly, without anticipation. That did not make the event any less awesome, or less biblically terrible.
All the native creatures, from microbes to plants to clever little animals . . . all had died in the very process that most directly led to Earth’s own adventure.
What a universe, he thought.
It was almost a side issue, now, that this also helped explain the presence of life on Halley Almost unbelievingly, at first, Earth’s scientific minds had finally concluded that bits of the bio sphere of the blasted planet must have been carried off in the shock wave, to freeze in the cold of space. Bits of rock—and even once-living matter—would serve as ideal seeds around which the gases of the outer fringes of a new solar system might coalesce. Halley, apparently, had condensed around a lump of the old planet, the way raindrops gather around drifting dust motes in Earth’s fecund sky.
No wonder the traces got richer the deeper one went into the comet. There had been a matrix already, around which the pre-biotic compounds of the pre-solar nebula gathered during those early days.
Saul wondered how many other comets had formed around such seeds. Not many, he imagined. We were just lucky, I guess, he thought ironically.
            Or were the old stories of comet-borne disasters really true? Could it be that the Earth had always been “freshened,” from time to time, with new doses of the ancient biology, floating down into the atmosphere each time a comet passed close by? That would help explain why the lifeforms were so compatible. Earth’s life kept incorporating new bits and pieces from the storehouse of deep space.
In a sense, the old destroyed planet still lived. Fragments of pre-ancient organic code floated in all of them, and especially in the colonists of Halley. After all the death and fear of the early days, it was ironic that it would turn out to be of benefit in the long run, contributing to the diversity they would need over the centuries ahead.
Perhaps the people of Halley were not even “human” any longer, not in the classical sense. Not in the way Earthmen were developing, preparing for their own explosion into the galaxy.
They will go to the stars. Hopping from bright pinpoint to bright pinpoint, dwelling down where gravity curls space tightly and suns cook heavy, rocky worlds.
We, on the other hand, will travel more slowly. But we will have the real universe . . . the spaces in between.
Remembering the simulation Virginia had shown him, Saul smiled.
Over the neural tap he felt a soft brush of presence. Listening in again, my darling? he projected.
 
              Yes, my love. You might as well get used to it. We’re in this together, for the long stretch.
 
Yes. He smiled. For when this body he wore was long gone, his memories would ride another clone . . . and continue loving Virginia. The Wandering Jew and the Lady in the Machine . . . they would be a resource for the people, serving for as long as anyone wanted them around.
Immortality is service, he thought.
They held each other in cool, electron arms. And both of them imagined that they heard, faint and ghostly, in the distance, low confirming laughter.
 
 
VIRGINIA
 
Lani bounced the baby on her knee, provoking squeals of terror and delight. Carl beamed at the gleeful pair and kept pumping methodically at his exercise machine. They had to spend half their time in the G‑wheel to keep the children’s calcium buildup normal. A tenth of a G was heavy, but imposed no real hardship.
“Want to visit Aunt Ginnie?” Lani asked the baby’s older sister, who nodded with a thumb in her mouth.
A shimmer appeared, hung in the air. Then a tanned Virginia stepped through it and waved. “Hi, snookums. Surf’s up. You interested?”
Little Angelique laughed, and the baby squealed with glee. Lani’s second delivery had been, in Saul’s words, “boringly normal.” Both children seemed to accrete weight as Virginia watched; they massed more every day, and ate like firestorms.
Carl gestured downwheel, toward the verdant wilderness of Stormfield Park. “Think we could ever put a lake in here?”
“And then drive waves across it?” Lani asked shrewdly.
He nodded. “Angelique will probably want to copy her aunt.”
“Come now,” Lani said. “There are some things we can’t manage, you know.”
Carl grinned. “Wanna bet?”
 
Virginia remembered the fall into Jupiter’s gravity well. It had been a time of tension and remorse.
Her tailoring of the subliming winds had canted Halley’s of orbit, added velocity. The divergence from their original path widened steadily as the launchers hammered away unendingly.
It was only a minor deflection in astronomical terms. But it was crucial.
They had come in behind Jupiter’s sweeping path, not in front. They whipped through the proton sleet of the enormous magnetic belts, saw the splotchy face of Io hurl lurid volcanic greetings.
By passing behind the giant world, momentum was added to Halley, not subtracted. Instead of arcing back to the inner solar system, the comet head sped on even faster, shooting outward from the sun. The blazing giant squatted now behind the swiftly fleeing mote, its rays and influence dimming daily
 As they swung out from banded Jupiter, Virginia had studied carefully the faces of the crew who watched the viewscreens. They had looked at one another, realizing the enormity of what they faced.
Now, years later, the bleak resignation of those days had ebbed. It would be centuries before they reached the truly rich realm, where iceworlds clustered in great bee‑swarm halos. Vast distances separated them, but in interstellar space such voyages required little energy.
Those faraway iceballs beckoned, fresh supplies of metals and volatiles. There would be a next generation, and a next. They deserved those resources; they deserved opportunity, hope.
Carl, Lani—indeed, all of them—were caught in the coils of slow diminishment.
Saul, though, perhaps could last forever unless some accident claimed him. And even if he died, there were his clones. She would always have a Saul.
 
Anger, frustration, despair—she came to know these as temporary illuminations of the individual soul, lightning flashes across an abiding dark. Humans had a reaction time evolved from the need to grapple, fight, feed, flee. They were no more conditioned to the slow sway of worlds than a mayfly would be to the Roman empire.
Halley’s crew became accustomed to their destiny and slowly, imperceptibly to themselves, withdrew into their human‑centered nooks and crannies. Virginia enjoyed downfacing into their timescale, watching Angelique grow in startling spurts. As confidence in the new techniques grew, others soon joined the first child, and played in tunnels and shafts swept ritually clean of dangerous Halleyforms.
As Halley slowed, climbing out of the shallow sloping trough of the sun’s gravitational well, her attention turned away from science—though she continued to collect data, formulate theories, argue with Saul and the others—and moved on to larger issues.
As Descartes had once done, she was forced to do. She wondered what she could deduce from basic principles. Cogito, ergo sum? But who was the I who made the statement?
To use the jargon of science, she was a new phylum, no longer a vertebrate but biocybernetic. She was a wedding of the organic and the electronic, with a dash of sapient consciousness. By strict definition, a phylum should emerge through evolution by sexual gene sorting and speciation. But once intelligence had appeared. that aeons‑long process was outmoded. A new phylum could emerge and develop by design.
The Virginia who now resided in chilled synapses and holo-graphic arrays was not strictly human any longer. Still, she had myriad human signatures and defects, facets and flaws. She could no more ignore the vexations of Saul and Carl and Jeffers and Lani than she could forget her childhood, her father’s rough affection.
Yet she was more. The joy that Carl and Lani felt brought her occasional pangs; Saul’s wistful nostalgia for her embodiment gave real pain. But though she understood and felt all this, she came to see it as a subset of the larger issues that confronted her. These frail people were bound up in the true passing life that the laws of natural selection had decreed‑their deaths were written into their bones. Even Saul, her fellow immortal, rode the hormone tide. They felt deeply and thought upon the mortal questions.
In the Oort Cloud there circled beneath a sheen of unblinking stars a trillion cometary nuclei, more land than ever promised any ragged band of wanderers. The colonists would have Carl as their Joshua—an irony that had undoubtedly already occurred to Saul—and he would lead them forth.
But while Virginia would help them, and tend to their needs as best she could, she also had her own unique destiny as the first in a new kind.
If she represented a new phylum, the first law must be survival. That was why she now looked upon the attack from Earth as an unplanned, fortunate outcome of mankind’s stupidity. Earth could have had her, could have overcome its fears and welcomed the new phylum. But now she was embarked upon a new course, one eventually to her advantage.
She needed time to think, to explore.
The old species of Homo sapiens on Earth would inevitably spread, first into the solar system, then perhaps beyond. They had already shown their hostility to the strangeness encased in the iceworlds. Their fears would take centuries to abate.
            Virginia knew, even if her human cargo did not, that there would never be a return to the kingdom of the Hot. Human societies, once grown apart, seldom can meet again on even, friendly terms. Far worse for two phylums.
 
The mind, that ocean where each kind
Does straight its own resemblance find,
Yet it creates, transcending these,
For other worlds, and other seas.
 
She had time for poetry, for endless Byzantine pathways of contemplation. She even thought that she could glimpse the way it must be, when they reached the great cloud of worlds which drew them out.
The human species would have a divided destiny now, strands that could progress for a while along separate courses. There would be less pain if they remained aloof.
She calculated the probable evolution of Carl Osborn’s new species of Man, and of her own phylum, and was pleased. Reproduction, adaptation—these problems were vast, but she felt herself equal to them.
And as for Planetary Humanity . . . By her calculations, the new phylum and the old species would not meet again for four thousand years. Good. There was time enough to think about it.
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