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      Enter the SF Gateway …


      In the last years of the twentieth century (as Wells might have put it), Gollancz, Britain’s oldest and most distinguished science fiction imprint, created the SF and Fantasy Masterworks series. Dedicated to re-publishing the English language’s finest works of SF and Fantasy, most of which were languishing out of print at the time, they were – and remain – landmark lists, consummately fulfilling the original mission statement:


      

      ‘SF MASTERWORKS is a library of the greatest SF ever written, chosen with the help of today’s leading SF writers and editors. These books show that genuinely innovative SF is as exciting today as when it was first written.’


      


      Now, as we move inexorably into the twenty-first century, we are delighted to be widening our remit even more. The realities of commercial publishing are such that vast troves of classic SF & Fantasy are almost certainly destined never again to see print. Until very recently, this meant that anyone interested in reading any of these books would have been confined to scouring second-hand bookshops. The advent of digital publishing has changed that paradigm for ever.


      The technology now exists to enable us to make available, for the first time, the entire backlists of an incredibly wide range of classic and modern SF and fantasy authors. Our plan is, at its simplest, to use this technology to build on the success of the SF and Fantasy Masterworks series and to go even further.


      Welcome to the new home of Science Fiction & Fantasy. Welcome to the most comprehensive electronic library of classic SFF titles ever assembled.


      Welcome to the SF Gateway.
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PROLOG 2071 A.D.


The Great War was over. It ended four months after it began, when the leaders of the Belt—crushed, humiliated, drained, and defenseless—agreed to an unconditional surrender.


And yet the Great War did not end. It could not end. It had swept like a gigantic storm across the face of the solar system, and like any storm it left behind its own trail of destruction, invisible eddies of unspent energy, whirlpools of hatred, and cluttered heaps of flotsam: people, weapons, and secret knowledge thrown together and abandoned.


Mars was not aware of the fact, but although hard-hit it had been doubly blessed. True, over half of its people had died. But life could still continue far below the surface, and the same infernal forces that swept clear the northern hemisphere had set in motion the melting of the permafrost. Two thousand years later, humans would walk unaided on the surface and breathe the clear Mars air.


But that was far off, in a remote and unimaginable future. Today a gummy slick of microphages covered the land from equator to poles, waiting for anything with a GACT sequence that invited disassembly.


Night fell, for the seven hundred and fiftieth time since the end of the Great War. The stars came out, bright and steady in the black sky. Phobos raced across the heavens, west to east. The purblind phages were unaware of its presence, or of the rising of Jupiter and Saturn.


But others on Mars knew. Three hundred kilometers from the barren equator, in the dead center of a low, flat valley, a ten-meter circle of surface released into the thin air a mist of chemicals. Any GACT or GACU form would have died within milliseconds. The disassemblers were made of sterner stuff, but they knew enough to recognize danger. A wave of microphages surged backward, clearing an annulus of bare gray scree around the misted ring. Those disassembler phages unlucky enough to be caught within the ring writhed, retreated toward the middle, and withered to a small heap of desiccated powder.


A puff of warmer air from below dispersed their dust. In the center of the ring a black dot had appeared. The dot widened into a dark open disk, through which a flat circular platform slowly rose. The microphages retreated farther, recoiling from the blown spray at the platform’s perimeter.


Two suited figures stood at the center of the platform. The woman was holding the hand of the little boy, and pointing upward. He was about four years old, and showed far more interest in the writhing circle of microphages and the bleak landscape beyond than in the starry sky.


“Do you see it?” The woman’s voice was wheezing and husky, and her back was oddly twisted. She shook the child’s hand impatiently. “You’re looking the wrong way. Over there. The brightest one.”


The boy was tall for his age, and sturdily built. He followed her pointing arm to the place where rising Jupiter hung above the eastern horizon. Dark eyes gleamed behind the suit’s visor, but his scowl was invisible in the dim light. “It’s not big. You said it would be big.”


“Jupiter is big. Huge. A lot bigger than this whole world. It only looks small because it’s so far away.”


“I could squash it in my fingers, it’s so little. It can’t hurt us.”


“It did hurt us. Jupiter looks tiny, but it’s really so big there are whole worlds, worlds nearly as big as this one, that circle around it. The people who live on them started the war. They were monsters. They killed your mother and father, and they killed your baby sister. They would have killed us, too, if we had stayed in the Belt. They are the reason we have to hide away here.”


It was an oft-told story, but the boy stared at Jupiter with greater interest. “I don’t see the other worlds at all.”


“They are there, just so far away you can’t see them. You’ve heard their names often. Ganymede, and Europa, and old Callisto.”


“And smoky smirky Io. You missed one. In the Gali-lo song there are four.”


“You’re right. And there really are four. But nobody lives on Io.”


“Why not? Does it have lots of these?” The boy’s arm waved toward the ring of microphages, standing like the curled lip of a breaking wave just beyond the protective spray.


“No. Io has lightning and burning hot and other bad things. Nobody can live there. You wouldn’t want to go there.”


“If Jupiter is so big, I’d like to live there.”


“You can’t do that, either. Jupiter is too big. It would crush you flat.”


“I bet it wouldn’t crush me. I’m strong. I’m stronger than you.”


“You are.” The woman tried to laugh, and it came out as a weak-lunged cough. “My dear, everyone is stronger than I am. The people up there who started the war didn’t kill me, but they certainly did their best. I used to be strong, too.”


A warning chime sounded in the suit helmets on her final words. The spray that held the phages at bay was thinning. The woman stared around her at the barren landscape, seeing changes there invisible to the boy.


She took his hand. “You can’t stay here much longer, things are getting worse. We have to make plans. No, not for Jupiter. Jupiter is a giant, it would crush even you. Come on. We have to go back down.”


“In a minute.” He turned his head, to scan the whole sky. “Where’s the other one? I can’t see it.”


“Because it’s not so bright as Jupiter.” She pointed to a star whose light had a leaden gleam compared with its neighbors. “There you are. That’s Saturn. It’s big, but not so big as Jupiter.”


“But I can go there?”


“You can go. There, or maybe Jupiter.” She laughed again, at some secret joke. The platform was beginning its slow descent into the dark shaft. The circle of microphages began to creep in. She painfully straightened her rachitic spine. “Oh, yes, you can go. And one day, my dear, you will go to one or the other. And then they’ll pay, all of them, for what they’ve done to us.”




1


GANYMEDE, YEAR 2097, SEINE-DAY MINUS ONE


It was hard to say which was worse: waiting for Seine-Day to arrive, or enduring the torrent of hype that preceded the event.


Alex Ligon stared at the output that filled the two-meter display volume of his Ganymede office. In that display the solar system was evolving before his eyes. The year showed as 2098, ticking along a steady daily tally of status: population, economic activity, material and energy production and use, and transportation and information flow between worlds. Any statistic was available for the asking. And every statistic, he knew from past experience, was likely to be wrong. For anything beyond a week, the predictions steadily diverged from reality.


It was not the fault of his models, he felt sure of that. It was simply that he was forced to run them with too-high levels of aggregation. Otherwise, a one-day prediction would be slower than real-time and take more than a day to run.


The Seine, once it came into operation, would cure that completely. He would be able to model each individual human unit, all five billion of them, together with data bank details from everywhere in the System. He would also, if the Seine’s performances matched the promises made for it, be able to run at a million times real-time. He could sit back and watch his models blur through a century of solar system development in an hour.


“When I dipped into the future, far as human eye can see.” Or well beyond, with a little help from the right computer. More than that, with the Seine’s quantum parallelism you could vary any parameter and observe the effect of changes.


If the Seine’s performance matched the promises.


Alex glanced at the bottom left-hand corner of the display, where media inputs were displayed. He had the sound level damped way down, but the picture was enough to tell him what was going on. It was another puff piece about the Seine, set against a background of a high-level entangling unit. A smiling woman with an unnatural number of teeth was doing the talking; a portly older man beside her was nodding confidently; and a thin woman with worry lines marking her forehead stood in the background—probably one of the engineers, poor bastard, who actually had to deliver the Seine’s entangling and instantaneous data transfer across the whole System.


Alex turned his attention back to the main display. It was chugging along toward the end of 2099, almost two years from now, and the model showed a million tons of materials were being shipped daily between Ganymede and Rhea, Saturn’s second largest moon. And if you believed that figure you would believe anything. Present shipping was less than a hundred tons a day. The model was diverging again. Higher resolution was a must if the results were to mean anything.


Alex swore and glanced back to the media corner. They were handling the return of the Seine as the event of the century, bigger even than the war that had disrupted and dispersed the original Seine. Maybe they were right. The original pre-war version of the Seine had linked the System, but it was primitive compared with its quantum logic successor. And Alex needed every bit of computing power he could lay his hands on.


The media corner switched without warning from a shot of the worried computer engineer. Kate Lonaker’s face appeared, and the sound level changed. “Sorry to pull an override on you.” She grimaced out at Alex. “But Mrs. Ligon is on the line.”


“Shit. Will you tell her that I’m not—”


“No, I won’t. She knows that you’re here.”


“Tell her I’m working.”


“You’re always working. Come on, sweetheart, you can’t refuse to talk to your dear old mother.”


“But I’m right in the middle of running the model—”


“Right. And from the look on your face it’s going nowhere, so you can afford to take a break. Here she comes. Be nice to her.”


Kate vanished. In her place appeared a woman whose vitality and beauty seemed to burst out of the display. She smiled at Alex. “There you are.”


“Hello, Mother.”


“The young woman who put me through to you seems like a sweet little thing. Is she your assistant?”


“No, Mother.” Alex checked that they were on Record. He wanted to watch Kate’s expression when she learned that she was a sweet little thing. She would hate it. “Ms. Lonaker is my boss.”


“Boss?” Lena Ligon’s perfect face took on a startled look.


“Boss. I report to her.”


“But that’s ridiculous. No one in our family needs to report to anybody. Who is she?”


“She’s division chief for Advanced Planning in the Outer System. She works for the government. Like me.”


“Doing what?”


“The same as the last time you asked me. I build predictive models for the whole solar system—Inner and Outer.” Alex glanced at the big display, where the simulation was still rolling along. Estimated shipping tonnages for 2101 had exceeded fixed-point range and were being reported as floating-point, with ridiculously large exponents. “Not very good models, I’m afraid.”


“If that’s what interests you, you could do it just as well by yourself without reporting to anybody. We’re not exactly paupers.”


“I know.”


“And you wouldn’t have to work in a place like that.” The single word covered all of Alex’s spartan office, where the display volume left space for only a single chair and a small desk. The walls were neutral pale yellow, with no pictures or decorations.


“I know. Let me think about it. Maybe we can discuss this after the family meeting.” Alex knew he was committing to something else he didn’t want to do, but it was the easiest way to avoid an argument he couldn’t win.


“That’s why I called, Alex, to make sure you will be there. And don’t forget about the other thing. I can make arrangements whenever you are ready.”


“I won’t forget.” Alex studied his mother’s image, seeking the invisible. “I’ve been considering it.”


“Good. We’ll talk about that, too. Tomorrow, then. At four.”


“Yes, Mother.”


Lena Ligon nodded. “Try not to be late, as you usually are.” To Alex’s relief she vanished from the display. He glanced at the main simulation, where half the variables now showed overflow. Gibberish. He touched the pad to terminate the run, at the same time as he heard the door behind him slide open.


It was Kate, he knew without looking. He could smell her perfume, which always made him think of oranges and lemons.


“Got a minute?” she said.


“The model run—”


“Is garbage.” She took his arm. “I’ve been keeping an eye on it. Come on, sweetie, let’s go to my office.”


“I should change parameters and do another case.”


“It can wait. Me, I think we could easily take the rest of the day off.” Kate was leading the way along a narrow, dingy corridor. “If the Seine performs as advertised, tomorrow everything changes.”


“The run results can’t be any better than the models. The Seine won’t change them.”


“Runs also can’t be better than their inputs. The Seine will draw from every data bank in the System, no matter where it is. At the moment we’re starved for Belt data. Suppose that’s the missing ingredient?”


They had reached Kate’s office. It was twice the size of Alex’s, and as cluttered as his was empty. In pride of place on one wall, where Kate would see it whenever she looked up from her work, was a hand-embroidered cloth. Within an elaborate floral border were the words, “Prediction is difficult, especially of the future.”


Alex slumped into the chair opposite Kate, accepted a tumbler of her made-to-order carbonated drink, and said abruptly, “What do you want to talk about?”


“You. How are you feeling?”


“I’m fine.”


“Lie Number One. Every time you meet your mother or anybody in your immediate family, you can’t think straight for hours. No, make that days.”


“So why did you insist that I talk with her?”


“Suppose I’d put her off until later. Would you have been able to work, or would you have worried all the time until she did reach you?”


When Alex said nothing, Kate went on, “You know, your mother just offered you what most people who work here would die for.”


“You tapped in to a private conversation!”


“I might have. Most of it I knew already. Anyway, you were talking in working hours, so I could claim the right. But don’t let’s get sidetracked. Me, I need to earn a living. I have to work, and I have to put up with bureaucratic bullshit. I even generate some myself, though I try to keep it down. But you don’t. You could walk out tomorrow. You’d have the freedom to work on what you want, when you want, where you want. There’d be nobody like me to pester you for reports.”


“You don’t understand.”


“Probably not. But I really want to. I’m a relatively recent arrival, but you’ve been here for over three years. Why do you stay?”


“You have the reason sitting right there on your wall.” He pointed to the hand-embroidered sign. “I agree with Niels Bohr, prediction is difficult. What will happen in the next ten years, or the next fifty? We don’t know. I just happen to think that it’s the most important question in the solar system.”


“I’m with you. And maybe the hardest.”


Kate said nothing more, but sat waiting patiently until Alex at last took a huge gulp from the tumbler, swallowed hard, and burst out, “The models in use when I came here were useless. They couldn’t even predict the past. They’d been run over and over for the years leading up to the Great War, and they never saw it coming until the Armageddon Defense Line was gone and Oberth City was destroyed, and by then it was too late.”


“What about your models?”


“You saw today’s run. You said the right word: garbage.”


“But isn’t that a problem of inputs, and of computer limitations? You designed the models to run with more than ten billion Faxes. That should be enough to include a simulation of every individual in the System, even if you let the prediction run for a whole century. You’ve always been forced to aggregate to a million or less. What do you think of the models themselves?”


“They’re pretty good.”


“I think I ought to call that Lie Number Two. I’m not able to judge what you’re doing, but before I took this job I talked to people whose judgment I respect. I also love modest men, but tell me true. Don’t you have an entirely new theoretical basis for predictive modeling?”


“I believe I do.” Alex could feel the knot inside him starting to dissolve. Was it something in the drink, or something in Kate Lonaker? “At least, no one seems to have run across it before.”


“That’s what I’ve heard. Look, you must know by now that I’m not much of a techie. I’ve looked at your papers, and didn’t get diddly-squat out of them. Can you describe what your models do in words of one syllable, so I’ll understand?”


“I don’t think so. Not unless you have a few hours to spare.”


“I don’t. But your models did predict the Great War?”


“Sort of. When I ran from 2030 on, they reached a singularity in 2067. That was the correct year, but of course you can’t compute past a singularity of the time line. So there was no way of knowing the war’s outcome.”


“You predicted a cataclysm. That’s good enough for me. Let’s go on. I asked you to tell me true, now it’s my turn to do the same. My worry list has three items at the top of it. First, I’m worried that you’ll take your mother’s offer, leave, and set up your own research shop.”


“Not a chance.”


“Why not—and don’t tell me it’s because your mother makes you nervous.”


“She does, but that’s got nothing to do with it.” Alex paused. “You said you love modest men. This is going to sound anything but.”


“I didn’t say I didn’t like immodest men. I’ve certainly met enough of them. Go on.”


“All right. My models may be producing garbage, but every other long-range predictive model that I’ve ever seen, here or elsewhere, is garbage. My models have the potential to get it right. You say you don’t understand what I do, but in a way you don’t have to. Because if you approve my results, they go up the line, and with any luck they’ll keep on going up to the point where the results lead to action.”


“I hope so. Otherwise there’s no point in either of us working here.”


“Now suppose that I go off and do what my mother suggests. I’d have plenty of research funds—Ligon Industries is huge, and it’s all in the family. Vast available assets.”


“Richer than God, if you believe the media.”


“So I run my models, and suppose they produce surprising results. I come here, and say, look what I’ve discovered. What happens next?”


“We’d have to verify them before we could act.” Kate nodded. “Go on. I think I see where you’re leading.”


“You’d verify them. Of course. And verify with what? The other models you have floating around here, that I know are crap? No agreement, we can pretty much guarantee that. And it would be NIH for me—Not Invented Here. I could come in showing that the Sun would go supernova, and I wouldn’t be heard. I’m working on the most important question in the solar system, but what’s the point if I’m not taken seriously? And for that, I must be an insider. Does that take care of your first worry? I’m not going to leave, unless somebody higher up comes along and throws me out.”


“Which conveniently leads me to my second worry. You told me that you can’t easily describe your models in a way that I can understand.”


“It would take hours.”


“I believe you. But I can’t accept that answer. Because I have faith in you and your models, and I assume that soon—maybe starting tomorrow—they will start producing meaningful predictions, results that we really believe. So I take them up the line to Mischa Glaub. And the first thing I’m asked to do is explain what’s going on in a way that he can understand—and he has a lot less time to spend on this than I do. Then he has to brief his boss, Tomas De Mises. And he has to explain to anyone on the Council who shows interest.”


“You make it sound impossible.”


“If you talk about ‘iterated multiple convolution kernels,’ which is a snappy phrase I remember from your last paper, it is impossible. I want you do to something for me, and put it as high on your priority list as anything in your models. I want you to find a way to explain the models in a way that someone with no special training will understand.”


“How can I do that?”


“Your problem. Use analogies, use pictures, use metaphors, I don’t mind if you have to try poetry and dancing. But we really need this—or all your work will be ignored, just as surely as if it came from outside the organization.”


Alex stared at her. He was feeling like a fool. She was right, and so obviously right that he should have thought of it for himself. “I’ll do my best. But how will I know when I have what you want?”


“We use the Napoleonic principle.” At Alex’s raised eyebrows, she went on, “You’ll brief Macanelly, from Pedersen’s group. Do you know him?”


“No. But I’ve heard about him.”


“Heard what about him?”


“That nobody likes to work with him. That he’s conceited, and also that he’s close to being a moron.”


“That’s what I’ve heard, too. He’ll be perfect. Napoleon used to have a special officer, a very dim one, who read all outgoing dispatches. Unless a dispatch was clear even to that man, it didn’t go out. Loring Macanelly will be our dispatch reader. When we have an explanation of what you’re doing that he can understand and repeat back to me, we’ll be happy. Won’t we? You don’t look happy.”


“Kate, I want to work on theory, and I want to develop analytic models. I consider what we are doing supremely important. But I hate this other sort of stuff, simplifying work to the point where it’s more misleading than informative, and then feeding it to half-wits.”


“You know what they say: God must be specially fond of half-wits, because he made so many of them. Will you do it?”


“I told you, I’ll do my best.”


“When you get something halfway ready, I’ll be your first half-wit.” Kate leaned back in her seat. “All right. That takes care of worries one and two. I’m not sure I have any right to ask you about worry three.”


“But you’re going to.” Alex had been vaguely upset when Kate Lonaker was appointed as his boss. She was two years younger than he, and before the end of their first brief meeting he knew she had little technical talent. Now, bit by bit, he was realizing what she had instead. More nerve than he would ever possess, and an inexplicable charm that took the edge off whatever she said.


And one other talent. How could a person do that, make you feel that they liked you and found you fascinating, without saying a single word? She was sitting there now, smiling at Alex as though he was the most interesting person in the System. And Kate could do it with anybody.


“If you’re going to ask me, then ask.”


“I will.” Kate glanced at her watch. “But I’m getting hungry. Can we talk and eat at the same time?”


“That’s fine with me.” Was she stalling? “What’s the third worry?”


“I was watching your face when your mother said that you mustn’t forget about the other thing, and she would make arrangements whenever you were ready.” Kate’s gaze, blue-eyed and sympathetic, was again fixed on Alex’s face. “As I said, it’s really none of my business, but I don’t believe that people I’m fond of should ever have to look like you looked. What is the other thing that you said you’d consider?”




2


THE TROJAN L-4 POINT, YEAR 2097, SEINE-DAY MINUS ONE


Alex Ligon and Kate Lonaker held their meeting in one of the “low-rent” levels of the Ganymede interior, where most government offices are located.


Draw a line that joins Alex and Kate to the Sun. It’s a straight line, a long line, and a line of variable length, because Kate and Alex rotate with Ganymede, and Ganymede revolves around Jupiter, and Jupiter itself circles the Sun. But to one significant figure none of that matters. The distance is seven hundred and seventy million kilometers, give or take thirty million. Using that Sun-Jupiter line as base, draw two equilateral triangles in the same plane as Jupiter’s orbit. The apex of one of those triangles, trailing Jupiter in its orbit, is known as the Jovian L-4 point. The apex leading Jupiter is the Jovian L-5 point.


Both these locations are gravitationally stable. An object placed at one will remain there, co-orbiting with Jupiter. Nature long ago discovered this, and the group known as the Trojan asteroids reside there. The mathematician Lagrange proved the existence of such stable points in the eighteenth century. Humans only found a way to get there a good deal later.


Milly Wu arrived at the Jovian L-4 station most recently of all. She had flown out in an economy 0.2 Earth-gee ship, on a flight of two weeks duration; long enough to worry to excess about the adequacy of her talents, but not long enough to learn all she felt she needed to know about the Argus Project. Now, only six days after arrival, Milly was sitting in her first staff meeting and wondering how long it would take her stomach to adjust to a micro-gravity environment.


The good news was that she was not expected to do anything. “Just sit in the back and keep quiet,” her supervisor, Hannah Krauss, had said. “Answer a direct question if the Ogre addresses one to you, of course. But I don’t think that’s likely. JB is going to talk more than listen.”


The Ogre. Hannah was about twenty-four, just a couple of years older than Milly. She was alert and attractive, with a wild mop of dark curly hair, a slim figure, and a mobile face that could take on a huge variety of expressions. When she said, “the Ogre,” her whole countenance somehow adopted a look of menace and malevolence. Milly had heard bad things about Jack Beston, even back on Ganymede. But could he really be as Ogre-ish as he was painted?


Milly looked, and decided that maybe he could. JB, Jack Beston, was standing in front of the group now. He was tall, red-headed, and skinny as a stim-stick. Not bad looking, if you liked skinny guys, as Milly did. But his expression cancelled any possible attraction. He was glowering at everyone and everything before a word was spoken. It made Milly wonder why she had struggled through all the horrendous aptitude tests in cryptanalysis and pattern analysis needed to bring her here. Was she all that keen to be part of the Argus Project?


She decided that she was. If anyone made contact with aliens, Milly wanted to be in the front row. But for the moment she was quite happy to follow Hannah Krauss’s advice and sit at the back. She scanned the windowless room. Minimal furnishings. Twenty-one people, fourteen women, seven men; three empty seats in her row. Sit tight, keep quiet, and try to be invisible. She placed the rectangle of the scribe plate flat on her knees, where she could make unobtrusive condensed Post-logic notes on whatever she felt needed recording.


“You’ve heard the crap the media are putting out.” Jack Beston made no introductory remarks. “The Seine is going to link everything to everything and solve every problem in the solar system. I turn that around. When the Seine is up and running—and that’s less than a day from now—nobody will be safe. Nobody will have secrets. People will use the Seine to wander all over the System and stick their nose in where it’s got no right to be. We can’t have that. I want to review where we stand on battening down on Argus information. Druse?”


A small man with a wizened face and a shaved scalp stood up. “The incoming signals all come in from open space, and we can’t do anything about that. Anyone with the right receiving equipment will get exactly what we get. But so far as we know, no one else in the System has our sensitivity, or our modulated neutrino beam detector. Except—” Druse hesitated.


“Except the Bastard.” Beston scowled. “He’s got Odin working different targets and a different set of neutrino energies, but his equipment’s as good as ours. No point in worrying about the security of incoming signals. What about the rest of it?”


“We propose to use the Seine’s computer power only for raw data reduction and for first frequency scan. We don’t give much away there, even if someone taps our whole feed. That’s all that the Seine will do for us. Our private crypto programs and results will be completely caged, so no electromagnetic signals of any kind can get out. If we find a SETI signal—”


“When we find the SETI signal.”


“Right. When we find an unambiguous SETI signal, everything switches from search to analysis. We have to make a choice there. If we use the Seine for decrypt, we lose secrecy. If we don’t use the Seine and stay caged, we limit our computer power.”


“That’s not your department. I’ll make that decision when the time comes. Just make sure I have a copy of the cage specs.” Beston turned to a woman just a couple of seats along from Milly. “Zetter. Any progress?”


The woman had a thin vulpine face with a sharp nose. She must have slipped in late, and very quietly, because Milly had surveyed everyone in the room when she first arrived.


Zetter—first name? last name?—did not stand up. She leaned forward, so that Milly was presented with only a quarter profile, and shook her head in a slow, reptilian manner. “Not as of four hours ago. I received a report from—”


“No names. You know the rules.”


“I wasn’t about to.” The woman sniffed. “I received a report from our source at L-5 four hours ago. Odin is tightening security on all fronts.”


“Of course. The Bastard is as worried about leaks as we are. Any peepholes?”


“Too soon to say. Maybe one weak point—human, not equipment.”


“Better. You can’t buy a machine. How much?”


“I don’t know yet. Pricey. You get what you pay for.”


“Or less. Get onto it again. Tell our source we don’t want general information. If it’s not decrypt methods—” Jack Beston stopped in mid-sentence. His green eyes, apparently staring at nothing, had suddenly focused their glare on Milly. “You in the back. What the hell do you think you’re doing?”


It was a direct question, the kind that supervisor Hannah Krauss had told her to answer. But it wasn’t one that Milly understood. She sat frozen.


“Who are you?” Beston barked. “What’s your name?”


“Milton Wu.”


“Milton?” Beston moved to peer at her body. “What sort of a fucking name is that? You’re no man.”


“No.” Milly, as always since the age of thirteen, was conscious of her too-large breasts. “Milton is my real name, a family name. But everyone calls me Milly.”


“She’s new. Only been here six days.” Hannah Krauss was trying to divert Jack Beston’s anger. It didn’t work.


“I don’t give a flying fuck if she’s been here just six minutes. And I’m not talking to you, Krauss.” He pointed straight at Milly’s crotch. “What’s that?”


He meant the scribe plate sitting on her lap. He had to mean the scribe plate. They had already established that she was a woman. Milly felt herself blushing. “I thought I ought to make notes. I have a lot to learn.”


“You can say that again. Tell me this, Milly Wu. Are we safe inside a cage, so no E/M signals get out?”


“No. I mean, I don’t think so.”


“I’ll tell you. We are not. You’ve been writing on that thing?”


“Yes, sir. Just notes. Squiggles. In condensed Post notation.”


“Which are converted to words for storage. Converted electromagnetically.” Jack Beston turned to the woman on Milly’s right. “Zetter? Are you on?”


“Yes.” She opened her jacket, peered at something inside, and the thin nose twitched. “So is she. I’m picking up and recording. Not interpreting, but that’s an easy piece of processing. Unless we’re shielded, the reception range for that strength of signal will be at least five kilometers.”


“Which might as well be infinity. Look around you, Milly Wu. Do you see anybody else making electronic notes?”


Milly looked. Neutral stares, except for Hannah’s rueful rubber-lipped quirk. Sorry. I ought to have warned you.


“No, sir.”


“And you won’t. This is a maximum security installation. We don’t let anybody know how we’re doing. We are going to be the first to pick up and decipher an alien signal, and nothing is going to stop us. Understand?”


“Yes, sir.” Milly, greatly daring, added, “I want to be part of the team that gets there first. That’s why I came here.”


“Damn right. Can you do hand-writing, on paper?”


“Yes, sir, I can.” Thank heaven for Uncle Edgar, and his insistence on an old-fashioned education.


“Then that’s what you do, if you want notes. Hand that thing over.”


He took the scribe plate and casually erased everything on it—including all that Milly had noted about the geography and operations of the L-4 Argus Station.


“You want notes,” Beston repeated, “you write ’em on paper.”


“Yes, sir.” He was turning away as she added, “But that’s a permanent record, too. What do I do with paper notes?”


He swung back to her. “You learn what’s there, or you put what you have on e-file inside the cage. Either way, you destroy your original notes. Burn ’em, eat ’em, swallow ’em, stick ’em up your ass, I don’t care. Just get rid of them—fast. I’m giving you one chance, Milly Wu. That’s all you’ll get.”


He turned away. “Poldish. Yesterday was your deadline for the ‘promising patterns’ analysis. I’ve not seen anything on my desk.”


Poldish, red-faced and pudgy, turned an even brighter red. “It’s not quite finished. You see, the diversion of my group’s resources to Seine protection—”


“I don’t give a rat’s left testicle for your reasons. You tell me before if a piece of work is going to be late, not after. You’re a horse’s ass, Poldish. I’ll meet with you separately.”


Milly thought, Right. But first I have to humiliate you in public with a bit of animal imagery. Hannah had turned her way, and when no one was looking she gave Milly a quick wink. If it was designed to say, There, that wasn’t too bad, was it?, Milly wasn’t sure she could agree. For this, she had left Ganymede? For this, she had given up her three-year championship on the Puzzle Network, and the chance to ascend from Journeyman to Masters’ level? She must be crazy.


Hannah mouthed at her. Talk later.


Jack Beston was an equal opportunity employer. Milly didn’t make an exact count, but so far as she could tell everyone in the room came in for a personal roasting before the meeting was over. Hannah was chewed out for failing to give new staff an adequate briefing. Even Zetter, who seemed to have no first name and with whom Milly would certainly not like to argue, was blasted for her failure to scan the room for electronic devices, and so eliminate Milly’s scribe unit before it was ever turned on. The woman said nothing in response to Beston’s tirade, but her face turned pale and her dark eyes promised murder.


“Don’t let it worry you,” Hannah said, as she led Milly away at the end of the meeting. “That was a perfectly normal start to the week’s work. Come on, let’s go see if the arrays are picking up anything new.”


“He’s a bastard.”


“He is, but I’d suggest you don’t say so. Around here the word bastard is reserved for the distinguished leader of Project Odin, over at L-5.”


“When I was sitting in that meeting I thought I should have applied there, instead of here.”


“Not a good idea. You’d be no better off. Philip the Bastard is supposed to be more cunning than Jack the Ogre, but from what I’ve heard he’s an even bigger shit to work with.”


“Then they deserve each other. They ought to work together.”


“They once did. From what I’ve heard they were a perfect combination, Philip extremely sneaky and better on theory, Jack with the edge when it came to design of detection equipment. But Jack was two years younger, and you know how it is with brothers. Philip had been used to bossing Jack around when they were kids, but by the time Jack was nineteen he wouldn’t take it anymore.”


“He decided he’d rather dish it out.”


“Maybe. But you’re just pissed right now because of what he said to you. Don’t let it bother you. Didn’t you hear how he spoke to everybody?”


“I don’t care. Nobody has the right to talk to people like that.”


“Jack thinks he does.”


They were about to enter the main chamber for signal reception and initial scanning, and Hannah paused on the threshold. “Milly, there’s one other thing I want to say before we get to where others can hear. You look young enough to pass for a fresh-faced kid, but that won’t save you. Jack Beston finds you attractive—yes he does, don’t argue with me. I know the signs. And so far as I can tell his only two interests in life are the search for extraterrestrial intelligence and the seduction of new female workers. You can feel free to refuse—”


“I damned well will!”


“—although he won’t easily take no for an answer. Also, if you do decide that he’s attractive, and sleep with him, you’ll find that it doesn’t bring any special out-of-bed privileges. Don’t look for special favors from Jack Beston. He’ll still be the Ogre when it comes to work.”


“You know all this, for a fact?”


The corners of Hannah’s ultra-mobile mouth turned up and down again in a fraction of a second. “Believe me, Milly, I know. And don’t bother to tell me I was stupid, because I don’t think I was. There’s not too many things to do around here apart from work, and JB doesn’t hold grudges when it’s all over. Nor do I. I’m just saying to you, watch it. He’ll come sniffing, sure as Sunday. Keep hating him, and that’s fine. It’s when you feel sympathy for the Devil that you’re in trouble.”


Hannah didn’t offer a chance for more questions, but stepped through into the great cube of the signal reception room. At first, Milly did not follow her. She had been here before, but again she wanted to feel the thrill, the prickle of awe creeping along her spinal column and up into her hind brain.


This was it. Here, in this room, thirty-four billion separate signals, culled from narrow parts of the neutrino and electromagnetic energy spectrum, and from all parts of the heavens, came into convergence. Here, the myriad signals were sifted and sorted and searched, in the quest for anomalies that stood out from the rest, the deviation from random noise that cried out, “Look, look at me. I am a message!”


Six years ago, when she was seventeen, Milly had encountered another message, one passed down from the very dawn of SETI. A century and a half ago, Frank Drake had sent a string of l’s and 0’s to his colleagues, inviting them to decipher its meaning. Not one of them had succeeded.


But Milly had, proceeding from prime factors of an array of numbers, then to a picture, then to an interpretation. She could trace her presence here directly to the emotional rush of that day. It had been a fork in her personal road, the moment when the pleasures of mastering the Puzzle Network faded before the challenge of messages from the stars.


Now there was no guaranteed signal, but in its place a near-infinity of possible ones. The distributed observing system around the L-4 Argus Station still explored the ancient water-hole of the early investigators, between the spectral lines of neutral hydrogen and the hydroxyl radical, and to that they had added the preferred zone of neutrino resonance capture, a region undreamed of in early SETI work.


The work took on new complexity when you could not be sure that a possible signal was a signal, and all the time the detection equipment became more sensitive and sophisticated. Is something there? That question was harder to answer than ever. Milly wondered about the comparison. Which was more difficult to decipher: A signal sent by humans to humans, deliberately obscure and challenging their ingenuity, but with a promise that it was a signal? Or a message from aliens, designed to be clear, struggling to be heard, wanting to be transparent in meaning, and sent to any life form who might be listening?


What would Frank Drake say now, if he could be here to regard his legacy? The original listening had been done for just two stars, Tau Ceti and Epsilon Eridani, on a minimum of radio frequencies, for a period that was no more than one tick on the great celestial clock. Drake would probably just shake his head and smile a secret little smile. He was a scientist and a realist, but he had an element of fey, deep inside, that led him to label his project Ozma, a name with more than a touch of magic and a hint of exotic mystery. Maybe more than surprised he would be disappointed, that they had looked so long and so hard and found nothing.


Nothing yet. Where are they? Be patient, Frank, and old Enrico Fermi. They are there. We are going to find them.


The smaller room beyond, in contrast to the one where Milly stood, was completely shielded from external signals. Within it the anomalies, the potential messages, the scores or hundreds daily culled from raw inputs, were sent to be analyzed. It is one of the curious results of information theory that the possible information carried within a signal is proportional to its randomness, to its unpredictability. If something is totally predictable, then by definition you know its content exactly and it can tell you nothing new. If the incoming signal is totally unpredictable, on the other hand, then in principle every single bit of data is a potential message. There had to be a fine line: enough regularities to announce intelligent design (a sequence of prime numbers, the Pythagorean theorem, a sequence of squares, the digits of pi), yet enough variation to offer information. How would an alien intelligence draw the line?


Milly crossed the big receiving chamber and stood on the threshold of the inner sanctum. Hannah had vanished. Milly had not been looking for her for minutes, and did not know where she had gone. That was all right. For the moment there was neither need nor desire for company. She was at a nexus, the focus of a torrent of information streaming in from every direction and distance in space, from everywhere in the galaxy and beyond it. The chamber was silent, but her inner ear discerned a mighty rushing river of data, rain-fed by the whole universe.


And the Ogre, with his insults and his coarse manners? Screw Jack Beston. She had not come here for him, she was here for this.


Milly was starting toward one of the work stations, where she could grab a batch of anomalies and analyze them to see if anything there spoke of purposive signal, when at that moment she saw him. He was standing in the center of the room, no more than ten meters away. Clearly, he had no idea that she was there. His head was tilted to one side, looking slightly up. The green eyes were slitted half shut. The expression on his face was nothing like the one she had seen and hated in the review meeting. It was rapt, it was concentrated, it was yearning.


Strangest of all, Milly could read that look. Jack Beston heard the cosmic roar of the swirling galaxy, beating in from all around them. But he was not listening for that. He was listening, with all his heart and soul, for something that he could not hear. Within the whirlwind, a still small voice.


Jack Beston wanted to hear the message, the one that would tell him that all this dedication of spirit and mighty labor was not in vain.


Milly could suddenly see inside him, as clearly as if Jack were lit from within by lightning. She looked, she understood, she yearned in just the same way to hear that same small voice. She felt connected.


And, like it or hate it, she felt a first faint stirring of sympathy for the Devil.
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EARTH, YEAR 2097, SEINE-DAY MINUS ONE


Seine-Day would be huge in the Jovian system, perhaps bigger yet at the L-4 and L-5 Trojan locations, and most important of all as a unifying influence on the expanding Outer System.


On Earth, however, huddled in close to the Sun and with old war wounds still unhealed even after thirty years, Seine-Day could not compete with other worries.


Worries such as the application. The written part had been submitted three weeks earlier. The oral examination would be held one hour from now, by an interviewer who had ridden a high-gee vessel all the way from Ganymede. Janeed Jannex stared east toward the rising sun and wondered if it would be worth showing up to meet the man. There must be tens or hundreds of thousands of applicants. Less than one thousand would pass the test and be allowed to head away from Earth for training in the Outer System. And most of those would be youngsters, early twenties or less, whereas Janeed and Sebastian were already well over thirty.


She was sitting at the extreme eastern edge of the GM platform, as far down its side as she could get without falling in. Her feet dangled in the cold salt water of the eastern Malvinas’ shelf. Behind her she could hear the gentle thrum-thrum-thrum of the great extractor. Its upper portion curved away to become a one-meter pipeline that headed arrow-straight south and west, past the Falkland Islands, across the full width of the Malvinas’ shelf, all the way to landfall at Punta Arenas.


The spine of the extractor plunged down through the middle of the Global Minerals’ platform and continued all the way to the seabed. Janeed and Sebastian were, according to their job description, “in charge” of the extractor operation during the remaining hour of the dawn shift. What that meant in practice was that any change in extractor performance, gas leak, or reduction in methane flow through the pipeline would be signaled by a klaxon loud enough to wake the dead. At that point the problem rose by definition above Jan and Sebastian’s authority and responsibility level. They would run at once to alert a more senior member of the GMS operations’ staff, assuming that by some miracle that person had slept through the din and was not already on deck.


The sun was well above the horizon, but here, in July at fifty degrees south, the wind off the winter ocean of the South Atlantic would remain brisk all day. Jan lifted her bare feet from the icy water, examined her long, near-prehensile toes that had chilled to a bluish-red, and dried them on the lower edge of her sweater. She had been sitting far too long, introspective and brooding in the glimmer of pre-dawn. She was supposed to be the optimist, the initiator, the “can-do” queen. But it was hard to be all those things when you felt sure that the next few hours would bring only disappointment. And if she reacted like this, how must Sebastian be feeling?


She put on her shoes, stood up stiffly, and climbed the ten-meter ladder to the main surface of the platform. Finding him should be no problem. He lacked her taste for minor masochism, and would be tucked in the warmest and most protected spot of the deck that still offered a broad-angled upward view.


This morning she found him on the western side of the extractor, well shielded from the breeze. He had spread an air mattress there—no hardships for Sebastian—and lay on his back, staring upward.


Janeed said, “Well?”


Without looking at her, or seeming in any way to acknowledge her presence, he said softly, “Formation to the northeast. Triple layer, alto-cumulus over stratocumulus over cumulonimbus, all moving in different directions. Wind vectors different at each height. We’ll see rain within the hour, I’ll make bet.”


Jan didn’t want to bet, or look north-east or in any other direction. Clouds were clouds, and that was all. She moved to lean over him. “Not the weather, Sebastian. The interview.”


“What about the interview?”


“It’s less than an hour away. I’m nervous.”


He sat up, slowly. Sebastian did everything slowly, so slowly that Janeed often felt ready to scream at him. Sometimes she did. It made no difference.


“Jan, you’re nervous because you care.” His round moon face was smiling. “If we fail, we still have jobs.”


Jobs that could be done as well or better by machinery. Jobs that needed so little of your skills and energy that someone like Sebastian could spend all his days happily dreaming and staring at the ever-changing cloud formations of the South Atlantic, without any question from their superiors. Dead-end jobs for all of them, while the Outer System was desperately short of people, even if beyond the Belt they were so picky in their choosing from Earth that an applicant who lived here felt like a resident of an old leper colony applying for a position as a masseuse.


Jan didn’t say any of that. In fairness, she couldn’t. She had been the one who insisted, who did all the pushing and coaxing and persuading until Sebastian agreed that they would apply as a team. They were the same age, but ever since their rescue in the ruined northern hemisphere and transfer to a displaced persons’ camp, she had felt like his mother. Her chances would be better if she had applied alone, but she couldn’t do it. Who would look after Sebastian then? He was not stupid, no matter what others said, but he was undeniably strange. He had been rescued as a young child, and even at thirty-five he remained in many ways childlike.


She said carefully, “They’ll interview us together, as a team. Promise me one thing.”


“I promise.”


“You don’t know what it is yet. Promise me that you’ll talk. When we applied for these jobs you just sat there like a big dead fish.”


“But we got jobs.” He was smiling again, serene and gentle. “I’ll talk. Or try to.”


“Come on, then. Let’s at least try to make ourselves look presentable.” Janeed smiled back and reached out a hand to help him to his feet. She loved Sebastian, and she always would. Not in any sexual way, of course—she recoiled at the thought—but as the closest thing to family that she had ever known. Her parents, like Sebastian’s, were faceless and nameless, among the seventy percent of Earth’s eleven billion people who had died in the first few minutes of the Great War. Janeed should have been old enough to remember what her mother and father looked like, but her first memory was of a terrifying airplane ride followed by a hot meal at a displaced persons’ camp in Arenas. Before that: nothing.


*   *   *


The interviewer was a woman, not a man. She was a bone-thin redhead, with thin, tight lips. She wore the dark-green uniform of Outer System civilian government, and she appeared as confused by them as Janeed was nervous of her.


“Janeed Jannex and Sebastian Birch,” the interviewer said. “Miners.” She gave the word great emphasis. She frowned at the screen of her personal, and then peered around her at the hundred-meter floating platform of Global Minerals and the endless water beyond. She had chosen to sit out on deck for the interview, although the sky was growing darker and Sebastian’s prophecy of rain appeared more and more plausible. “You described your jobs as miners?”


“That’s right.” Janeed glared at Sebastian. Beyond a muttered greeting he had so far said not a word.


The woman, who had introduced herself as Dr. Valnia Bloom—Dr. Director Valnia Bloom, head of the Department of Scientific Research on Ganymede—said, “Would you care to explain that?”


“Certainly.” Jan looked at Sebastian, waiting. He said not a word, and finally she went on, “This will take a few minutes.”


Sebastian said, “It will rain hard in a few minutes.”


Valnia Bloom seemed skeptical, and looked up at the cloud-barred sky. Janeed wondered, had the woman ever seen rain? It certainly didn’t rain water on Ganymede, or anywhere else in the Outer System. On Venus it rained sulfuric acid, and on Titan it rained droplets of hydrocarbons. On Triton, Janeed had read, there were geysers of liquid nitrogen, but they hardly counted as rain. Sebastian was staring vacantly at Valnia Bloom, who finally said, “We’ll see about the rain. Go ahead. Keep it short.”


Jan stared daggers at Sebastian. Her look said, Talk! After a long silence, she felt that she had to go on. “Well, most of the onshore fossil fuels of Earth were always in the northern hemisphere, which is still uninhabitable. The coal under the Antarctic ice-cap is inaccessible, too. But the southern hemisphere is booming, and there’s a big need for energy and plastics, and no way to satisfy it.”


“I thought that Cyrus Mobarak had solved your energy problem, with the Moby Midget fusion reactors.”


“He did, for anything that can handle eight megawatts and up. But there’s a need all over the developing southern regions for small, portable units that generate only a few kilowatts. That’s what that provides.”


Jan gestured to the extractor, sticking up from the middle of the GM platform, and the pipeline running away to the southwest. Dr. Bloom stared at it uncomprehendingly.


“Methane,” Sebastian said, a split-second before Janeed felt she would be obliged to jump in again. Thank God, a word at last! But apparently that one word was all they would get. Jan finally added, “Methane down on the seabed. Trillions and trillions of tons of it.”


“But methane is lighter than water. In fact”—Valnia Bloom was frowning, in the effort of recollection—”the atmosphere of Earth is mainly oxygen and nitrogen. Methane is a lighter gas than either one of those. It can’t possibly be found down on your ocean floor.”


“Oh, it’s not. I mean, it is, but it’s not stored in gaseous form. It’s stored as methane clathrates—a structure that has four molecules of methane locked into a stable form with twenty-three molecules of water. At the temperatures of the deep ocean, around four Celsius, methane clathrates are solids. And they’re denser than water, so if they form on the ocean bed they won’t float up to the surface. And everything that sinks down from the surface of the sea decays and rots, and produces methane.”


Dr. Bloom looked less than thrilled by that vision of universal rot and corruption, a phenomenon unique to Earth. Other worlds, her expression suggested, kept their decay and recycling well away from civilized life; but she nodded and Jan went on, “So with all that methane from decomposition, plus naturally upwelling primordial methane, the seabed contains enormous amounts of it. And of course there’s loads of water. So we have these enormous clathrate beds, hundreds of kilometers across and tens of meters deep. All we do—all that does”—she pointed to the extractor—”is run the spine down to the clathrate beds and warm them up a bit. The methane is released in the higher temperatures, and rises to the surface, and flows away through the pipeline.”


Their interviewer was pleased. For the first time she was smiling. Dr. Bloom said, “So you’re miners. Yes, I guess that you are.”


“And you know,” Jan went on, “now that I think of it, I bet the same method would work for the Europan ocean. There’s life, there’s decomposition, there’s plenty of water.”


That was less of a success. The smile became a fixed and very starchy frown. “I thought that it was well-known, even in the Inner System”—her tone implied, the primitive Inner System—”that Europa is off-limits. Native life was discovered there five years ago. We do not care to have the only other known life form in the Universe contaminated for minor industrial gain.”


Sebastian opened his mouth. He was going to choose this worst moment to argue with the interviewer, Janeed felt sure of it. That would cancel out any good impression they had made. She could think of no way to cut him off, until like a gift from Heaven she felt two heavy raindrops strike her on the left cheek and square on the nose.


“Here it comes,” she said, “just the way Sebastian said it would. Let’s get below, before we’re all soaked.”


And maybe on the way I’ll have a chance to get you to one side, you moon-faced lump, and say that talking about the wrong things is worse than not talking at all.


The best-laid plans …


Dr. Valnia Bloom stuck to Sebastian, tight as a vacuum seal, all the way below until the three of them were packed into the tiny room that served as the junior crew hideaway.


Apparently the interviewer had reached a new point on her agenda, because she listened in silence to an internal prompt, opened a file, and pushed it forward.


“These yours?”


“Yes.” Janeed recognized her own test answers, to both the standardized question set and the free-form invitation to pick a subject and work it through. She had taken a chance, reviewing the growth of the economy of the Jovian moons since first colonization, then using that to make projections on Saturn and Uranus system development.


She expected at least a comment, but Dr. Bloom merely grunted, picked up a second file, and laid it in front of Sebastian.


“And this is yours?”


He peered, as though he had never seen the file in his life, then nodded. “Yep. That’s mine.”


Sebastian nodded. Janeed winced, she hoped invisibly. It was the standard question set, and a quick glance was enough to show that at least half had been left blank.


“How about these?”


This time it was half a dozen sheets. They showed not writing or numbers but drawings, black-and-white sketches with the unfinished look of something done at high speed. They were—Janeed ought to have guessed it—cloud formations, whorls and bars and herringbone patterns, mixed together with no apparent logic.


Sebastian took his time, stared, and at last said, “Yep. Didn’t have time to finish this one.” He pointed at a swirl like the image of a moving hurricane, spinning off smaller whorls from its trailing edge.


“They resemble storms on the face of the planet Saturn. Did you base what you drew on something you had seen?”


“Yep. There’s a regular vid feed, images from Mars and Jupiter and Saturn. I watch them. Uranus, too, though there’s nothing to see there.”


“You mean no cloud patterns.”


“Smooth as a billiard ball.”


“But you didn’t just copy these from the latest video feed.”


Sebastian frowned. “No. Didn’t copy them.”


“So where did you get them? I assume that you took the tests under controlled conditions.”


“We did.” Jan was not being spoken to, but she couldn’t keep quiet. “No one could come or go, no one could look at what anybody else was doing.”


Valnia Bloom ignored her. “Where did you get these drawings, Mr. Birch?”


Sebastian cleared his throat. “Well, I seen Saturn pictures on the vid feed. And these ones, I like dreamed, the way you do when drawing goes good.”


If Janeed’s wince had been invisible before, she was sure it wasn’t now. Fortunately, Dr. Valnia Bloom seemed to be taking no interest at all in what Janeed did—until she raised her head and speared both Sebastian and Janeed with a single glance.


“Your application was a rather unusual one. You are both over thirty, much older than our norm. Also, you asked to be considered as a team, but not singly.”


Jan nodded. “Yes, ma’am.”


“And that is still your position?”


Jan nodded again and glared at Sebastian, who said, “Yep.”


“Very well. So be it.” Dr. Bloom collected the files and stood up. “That will be all.”


“Thank you.” The words stuck in Janeed’s throat, and she had to swallow and start over. “Thank you for letting us try. Will we be allowed to try again?”


“I think not.” Maybe Dr. Valnia Bloom was a sadist, or maybe she had been trained not to show feelings, because she had an odd little smile on her face. “There will be no second try.”


“Yes, ma’am.”


“However, as I understand it, you are both required to give two weeks notice for service with General Minerals. I suggest that you do so immediately. Two and a half weeks from now there will be places reserved for you on a passenger shuttle. Once in a micro-gravity environment you will undergo complete physical examinations, after which a high-acceleration transit vessel will take you to Ganymede. Formal indoctrination will begin there.”


She was heading up the steep ladder that led back to the main platform. Halfway up, she ducked her head and turned to where Janeed and Sebastian sat stunned at the little table.


“I should mention one other thing of interest. You took the test three weeks ago. Correct?”


“Yes, ma’am.”


“Those sketches that Sebastian made at that time. They closely resemble actual storms on Saturn. But you did not copy them.”


“No, sir.” Sebastian spoke firmly for the first time. “I mean, no, ma’am. I said already, I didn’t copy them.”


“My last remark was not a question but a statement. I know that you did not copy images forwarded to Earth, for the best of all possible reasons.” Valnia Bloom was at the top of the stairs when she added, “You could not have. The storm system that you drew did not appear on the face of Saturn until ten days ago.”
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THE BAT CAVE, PANDORA, YEAR 2097, SEINE-DAY MINUS ONE


At about the time when Dr. Valnia Bloom spread before Sebastian Birch his sketches of Saturnian clouds and asked about their origins, Rustum Battachariya was in a position to take a look at the real thing. All he had to do was walk twenty paces to the end of the Bat Cave. Then he could ride an ascending elevator to an observation chamber on Pandora’s surface, float forward in the negligible gravity of the tidally-locked little moon, and stare down on the vast rings and broad face of Saturn itself.


Not, of course, that Bat had the least intention of doing any such thing. He never went near the surface, and anyway he was busy. He and his software tools were locked in combat with one of the most formidable intelligences in the Solar System, and if things went well the fight would continue for the next ten or twelve hours. The nearest actual humans were maybe a million kilometers away, observing the Von Neumanns at work on Saturn’s giant moon, Titan. That suited Bat fine. He neither needed help, nor wanted it.


The decision to move the Bat Cave from Ganymede’s deep interior had not been made lightly. Bat had worked there, productively and misanthropically and generally ignored, for more than fifteen years. Then, four years ago, the worst thing possible had happened: he had made a trip to Europa to resolve a mystery, and in the course of his visit the existence of an alien life form in Europa’s deep ocean had been revealed. It was nothing like the distant intelligences sought by Jack and Philip Beston in their SETI projects, merely a curious aperiodic crystal with the ability to reproduce and with a minimum of internal metabolism. But it was enough. Enough to have Europa placed off-limits for development, and enough for something else. A member of the media—the invasive, intrusive, inquisitive, insatiable, intolerable media—had been present on Europa, and Nell Cotter in her report had fingered Bat as the hero of the whole incident. The name, shaved black cannonball head, and three-hundred-kilo body of Rustum Battachariya became famous throughout the Solar System. All hope of privacy was lost.


After that, almost daily, some media wretch would employ a combination of bribery and bare-faced lies to discover the location of the Bat Cave. They would then seek out Bat and plead for exclusive interviews.


Four months of this was more than Bat could stand. He began the search. Where to go?


At first there was a temptation to move inward. Following the ending of the Great War, Earth had become the Sol-ward limit of human existence. The research station on Mercury and the research domes on Venus had been utterly destroyed. Bat could have gone there. But both Mercury and Venus had substantial surface gravity, and Bat, although tolerant of Ganymede’s weaker pull, wanted less weight rather than more. As bad or worse, as the System steadily recovered, so the urge to rebuild lost resources grew. Scientific pressure was increasing for a station on Venus and Mercury. If that happened, in the whole Inner System there was nowhere else to go. You had four planets and three moons, and no wiggle room.


Bat turned his analytical eye outward. The habitable Jovian satellites thrummed with life and daily became more crowded. You had to look farther, recognizing that no matter what you did today, at some time in the future you might have to make another change. He expected to live a long time. The lesser satellites of Uranus or even of Neptune were not beyond consideration.


He made his decision, he made his plans, and when all was ready he resigned his position as head of Passenger Transport Schedules for the Outer System. He revealed where he was going only to his boss, Magrit Knudsen, first obliging her to swear that she would never contact him, visit him, or reveal his whereabouts to any living soul. And then he relented. Magrit Knudsen had provided protective cover for Bat for more than a dozen years. She could, he said, contact him if she was in personal difficulty. Or—an afterthought—if someone came to her with an intellectual problem that she deemed worthy of Bat’s powers. He was still a senior member of the Puzzle Network, and he had no intention of abandoning that activity.


Bat arranged to move the whole Bat Cave, complete with its unique contents, to a natural chamber deep within one of Saturn’s minor satellites, Pandora. Everything was handled by machines controlled by Bat alone, and when the operation was finished he used his knowledge of the Ganymede computer systems to erase all records. Then it was time for the final step. Bat had to conquer his own agoraphobia enough to suffer the long journey through open space.


He did it the easy way. He imbibed a carefully mixed combination of hypnagogic drugs, closed his eyes, and opened them to find himself on Pandora.


The moon was an irregular rock splinter fifty kilometers long and thirty across. Compared with Saturn’s nine major moons it was a flyspeck, skimming along underneath them and orbiting the planet in less than a day. Since it was above the great ring systems and had a downward view partly blocked by them, no one would choose it as a preferred site for planetary surveillance. It had no atmosphere, no mineral resources, no natural water or other volatiles. It should have no interest to anyone.


For Bat, however, Pandora seemed perfect. He had no desire for a window seat to examine Saturn, and he would bring his own self-contained habitat, together with ample volatiles to last a century. After that, if necessary, he would review his options.


And so far Pandora had lived up to all of Bat’s expectations. In three full years, he had been plagued by not a single visitor. Magrit Knudsen had contacted him exactly once, when she was faced with a transportation requirement involving an apparently impossible scheduling conflict. Bat embedded the structure within a more general class of problem, provided an algorithm for the whole set, and sent a complete answer to Magrit two days later. He had allowed himself the indulgence of one major gloat before returning to his studies of lost artifacts of the Great War.


Today, however, gloating and Great War relics were an indulgence that he could not afford. The clock was ticking. In one more day, the Seine would be activated. This must be a final test.


Bat sat on a specially-made seat at the “thinking” end of the Bat Cave, his black-clad bulk ballooning out in a way impossible in higher gravity. He had sent out his software probes, and now he was patiently awaiting their return. The system that he had established was designed to mimic, so far as any entity can mimic something larger than itself, the functions of the whole, quantum-entangled Seine. Bat was on the attack with it, working his way inward past the invisible and dynamic defenses of his antagonist. So far, the probes of his Seine-simulators had been thoroughly balked.


“Forty minutes since anything happened,” said a rasping voice from close by his side. “Are you stuck?”


Bat turned. “Let us say that we are temporarily halted. Two firewalls have been negotiated, but the third provides great resistance.” He did not seem surprised by the sudden voice. The image in the display volume at his side showed the face of a balding, squint-eyed man in late middle age. The newcomer seemed to be staring at the screens, too, but Bat knew that was just for show. Mord received all his inputs in realtime. That gave him a definite advantage, because he knew what Bat’s programs were reporting before Bat did.


“It’s taking longer than ever before.” It was hard to tell from Mord’s tone if he thought that good or bad.


Bat nodded. “When did you enter?”


“Right at the beginning. I noticed the changes in resource allocation.” Mord’s eyes narrowed as he peered at the latest outputs. “I was wrong last time, when I thought you’d never get in. Want to go double or quits? I say, this time you definitely won’t break the defenses within twelve hours.”


Bat closed his eyes and settled back in his chair to ponder the question. He glanced at the clock. Five hours had already elapsed since his first onslaught. His foe’s defenses showed no sign of weakening. But with seven hours to go, and at least one line of attack still held in reserve …


“Forget the double-or-quits offer,” Mord said abruptly. “Bet’s off.”


Bat blinked his eyes open and stared at his banked displays. He could see no change. And then, suddenly, he could. A fixed loop of instructions was being run, hundreds of millions of times a second, and sections of the displays were slowly changing color.


“Ahhhh.” His long exhalation slowly faded. “There is penetration of the third firewall.”


“Is there another one behind it?”


“I am afraid not. Complete access can be only moments away.”


“That’s it, then.” Mord leered out of the display. “All right, fat boy. Back to the drawing board.”


Bat nodded, but his mind was already beginning the curious change needed to move perspective from attacker to defender. He had spent a whole year building what he hoped was an impenetrable series of shields, traps, blind ends, and firewalls designed to thwart something—even a something with the full power of the Seine—from entering his private computer system.


And he had failed. He had just proved that at least one individual in the Solar System, Rustum Battachariya, could mount an external attack able to squirm and worm and drill past that same Rustum Battachariya’s best computer defenses. He had, in a very literal sense, just defeated himself.


Mord added, “Unless you think you’re safe enough with the system the way it is, because you believe nobody else could do what you just did. I mean, you do have the arrogance.”


Bat said mildly, “Mord, this is no time for goading. Nor is such goading necessary. I have sufficient incentive to work further on my defenses, and I will do so. But first, I must have sustenance. Join me if you wish.”


The offer was genuine. Bat would welcome Mord’s company. He rose from his seat and headed along the Bat Cave toward the “eating end” with its elaborate and splendidly furnished kitchen. That kitchen was well-provided with display units, on any of which Mord would be able to appear.


Mord could not, of course, eat, any more than Bat could have tolerated Mord’s insults from any human. Mord, however, was not human. Mordecai Perlman had been; but he had died more than twenty years ago, his body cremated and his ashes sent at his own request into the Sun.


Perlman had been involved in the early development of Faxes, the expert systems that simulated humans and fulfilled many of their simpler functions. You could buy everything from a Level One Fax, which could answer only the simplest questions about you, such as your name, all the way to a Level Five, which managed a fair conversation on your behalf and was smart enough to know when it was out of its depth and call for help.


None of that was enough for Perlman. He was a maverick, an outsider who disagreed with everyone on the way to do simulations. To the others, a Fax was a body of logical rules and a neural network that allowed a computer to mimic the thought patterns and responses of a particular human being.


Wrong approach, declared Mordecai Perlman. That’s all crap. A human isn’t a set of logical rules. A human is a mixture of thoughts and glands and general confusion, and what goes on in a person’s subconscious mind is more important than any A implies B predicate calculus of the conscious mind. We spend half our time trying to produce explanations for the fuck-up messes that our glands lead us into.
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