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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 defensaless—agreed to an unconditiond surrender.

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

Mars was not aware of the fact, but dthough hard-hit it had been doubly blessed. True, over hdf of
its people had died. Buit life could dill continue far below the surface, and the same infernd forces that
swept clear the northern hemisphere had set in mation the mdting 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 dick of microphages
covered the land from equator to poles, wating for anything with a GACT sequence tha invited
disassembly.

Night fel, 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 risng of Jupiter and Saturn.

But others on Mars knew. Three hundred kilometers from the barren equator, in the dead center of a
low, flat valey, aten-meter circle of surface released into the thin air amigt of chemicals. Any GACT or
GACU form would have died within millissconds. The disassemblers were made of sterner Suff, 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 asmdl heap of desiccated powder.

A puff of warmer ar 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 afia circular plaiform dowly 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 halding the hand of the little
boy, and pointing upward. He was about four years old, and showed far more interest in the writhing
crcde of microphages and the bleak landscape beyond than in the starry sky.

"Do you seeit?' The woman's voice was wheezing and husky, and her back was oddly twisted. She
shook the child's hand impetiently. ™Y ou're looking the wrong way. Over there. The brightest one.”

The boy was tdl for his age, and surdily built. He followed her pointing arm to the place where riang



Jupiter hung above the eastern horizon. Dark eyes gleamed behind the suit's visor, but his scowl was
invigblein the dim light. "It's not big. You said it would be big."

"Jupiter isbig. Huge. A lot bigger than this whole world. It only looks amdl because it's so far awvay."
"l could squash it inmy fingers, it's so little. It can't hurt us™

"It did hurt us. Jupiter looks tiny, but it's redly so big there are whole worlds, worlds nearly as big as
this one, that cirdle around it. The people who live on them gtarted the war. They were mongters. They
killed your mother and father, and they killed your baby sster. They would have killed us, too, if we had
stayed in the Bdlt. They are the reason we have to hide awvay here.”

It was an oft-told story, but the boy stared at Jupiter with greater interest. "I don't see the other
worlds at dl."

"They are there, just 0 far away you can't see them. Y ou've heard ther names often. Ganymede, and
Europa, and old Cdligo.”

"And smoky smirky lo. You missed one. In the Gdi-lo song there are four.”
"You'reright. And there redly are four. But nobody liveson 1o."

"Why not? Does it have lots of these?' The boy's am waved toward the ring of microphages,
ganding like the curled lip of a bresking wave just beyond the protective spray.

"No. lo has lightning and burning hot and other bad things. Nobody can live there. Y ou wouldn't want
to go there”

"If Jupiter iss0 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
gronger than | am. The people up there who started the war didnt kill me, but they certainly did their
best. | used to be strong, too."

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

She took his hand. "You can't say 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."

“Inaminute” He turned his head, to scan the whole sky. "Where's the other one? | can't seeit.”

"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 | can go there?"

"You can go. There, or maybe Jupiter.” She laughed again, a some secret joke. The plaiform was
beginning its dow descent into the dark shaft. The cirde of microphages began to creep in. She painfully



draightened 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, dl of them, for what they've done to us”
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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 thet filled the two-meter display volume of his Ganymede office. In
that display the solar sysem was evolving before his eyes. The year showed as 2098, ticking dong a
seady daly taly of status: population, economic activity, materia and energy production and use, and
trangportation and information flow between worlds. Any gatistic was avalladle for the asking. And every
gdidic, he knew from past experience, was likdy to be wrong. For anything beyond a week, the
predictions steadily diverged from redlity.

It was not the fault of his modes, he fdt sure of that. It was Smply that he was forced to run them with
too-high levels of aggregation. Otherwise, a one-day prediction would be dower than red-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 modd each
individud humen unit, dl five billion of them, together with data bank detalls from everywhere in the
Sysem. He would aso, if the Seine's performances matched the promises made for it, be abletorun a a
million times real-time. He could st back and watch his models blur through a century of solar system
development in an hour.

"When | dipped into the future, far as human eye can see." Or wdl beyond, with a little help from
the right computer. More than that, with the Seine's quantum pardldism you could vary any parameter
and observe the effect of changes.

If the Seine's performance matched the promises.

Alex glanced a the bottom left-hand corner of the display, where media inputs were displayed. He
hed the sound levd damped way down, but the picture was enough to tdl him what was going on. It was
another puff piece about the Seine, set againgt a background of a high-levd entangling unit. A amiling
womean with an unnaturd number of teeth was doing the taking; a portly older men beside her was
nodding confidently; and a thin woman with worry lines marking her forehead stood in the
background—probably one of the enginears, poor bastard, who actudly had to deliver the Seine's
entangling and ingtantaneous data transfer across the whole System.

Alex turned his attention back to the main display. It was chugging dong toward the end of 2099,
amog two years from now, and the model showed a million tons of materids were being shipped dally
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 mode was diverging again.
Higher resolution was amugt 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 origind Seine. Maybe
they were right. The origind pre-war verson 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 levd changed. "Sorry to pull an override on you." She grimaced
out at Alex. "But Mrs. Ligonison theline”

"Shit. Will you tdl her thet I'm not—"

"No, | won't. She knows that you're here."

"Tdl her I'm working."

"Y ou're dways 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 modd—"

"Right. And from the look on your face it's going nowhere, so you can afford to take a break. Here
she comes. Beniceto her."

Kate vanished. In her place appeared a woman whose vitdity and beauty seemed to burst out of the
display. She amiled a Alex. "There you are."

"Hdlo, Mother."
"The young woman who put me through to you seems like a swest little thing. I's she your assistant?'

"No, Mother." Alex checked that they were on Record. He wanted to watch Kate's expresson when
she learned that she was a sweet little thing. She would hate it. "Ms. Lonaker ismy boss.”

"Boss?' Lena Ligon's perfect face took on a startled look.
"Boss. | report to her."
"But that's ridiculous. No one in our family needs to report to anybody. Who is she?'

"She's divison chief for Advanced Planning in the Outer System. She works for the government. Like
rre.ll

"Doing what?'

"The same as the lagt time you asked me. | build predictive modds for the whole solar system—Inner
and Outer." Alex glanced a the big display, where the amulaion was ill raling dong. Estimated
shipping tonnages for 2101 had exceeded fixed-point range and were being reported as floatingpoirt,
with ridiculoudy large exponents. "Not very good models, I'm afrad.”

"If that's what interests you, you could do it just as wdl by yoursdlf without reporting to anybody.
We're not exactly paupers.”



" know."

"And you wouldn't have to work in a place like that." The single word covered dl of Alex's spartan
office, where the display volume left space for only a angle char and a smdl desk. The wadls were
neutrd pale yelow, with no pictures or decorations.

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

"That's why | cdled, Alex, to make sure you will be there. And don't forget about the other thing. |
can make arrangements whenever you are ready.”

"l won' forget." Alex studied his mother's image, seeking theinvisble. "I've been consdering it."
"Good. Well tak about that, too. Tomorrow, then. At four."
"Yes Mother."

Lena Ligon nodded. "Try not to be late, as you usudly are” To Alex's rdigf she vanished from the
disolay. He glanced at the main smulation, where hdf the variables now showed overflow. Gibberish. He
touched the pad to terminate the run, a the same time as he heard the door behind him dide open.

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

"Got aminute?' she said.
"The modd run—"

"Is garbage." She took his arm. "I've been keegping 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, | think we could eedly take the rest of the day off.” Kate was leading the way dong
anarrow, 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 dso can't be better than ther inputs. The Saine will draw from every data bank in the System,
no matter whereit is. At the moment we're starved for Bdlt data. Suppose that's the missng ingredient?'

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

Alex dumped into the chair opposite Kate, accepted a tumbler of her made-to-order carbonated
drink, and said abruptly, "What do you want to tak about?"

"You. How are you feding?'

"I'mfine”



“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.”

"Sowhy did you insist that | talk with her?"

"Suppose I'd put her off until later. Would you have been able to work, or would you have worried dl
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 conversaion!”

"l might have. Most of it | knew aready. Anyway, you were talking in working hours, so | could dam
the right. But don't let's get Sidetracked. Me, | need to earn aliving. | have to work, and | have to put up
with bureaucratic bullshit. | even generate some mysdf, though | 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. Thered be nobody like me to pester you for reports.”

"You don't undergtand.”

"Probably not. But | redly want to. I'm a rdaively recent arrivd, but you've been here for over three
years. Why do you stay?'

"You have the reason stting right there on your wal." He pointed to the hand-embroidered sgn. "I
agree with Nids Bohr, prediction is difficult. What will happen in the next ten years, or the next fifty? We
don't know. | 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,
swdlowed hard, and burgt out, "The modds in use when | came here were usdess. 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 sad the right word: garbage.”

"But ign't that a problem of inputs, and of computer limitations? Y ou designed the models to run with
more than ten hillion Faxes. That should be enough to indude a smulaion of every individud in the
System, even if you let the prediction run for awhole century. Y ou've aways been forced to aggregate to
amillion or less. What do you think of the modds themsdves?'

"They're pretty good.”

"l think 1 ought to cdl that Lie Number Two. I'm not able to judge what you're doing, but before |
took thisjob | talked to people whose judgment | respect. | aso love modest men, but tdl me true. Don't
you have an entirdy new theoretica basis for predictive modding?'

"l believe | do." Alex could fed the knot insde him garting 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 1'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?’

" don't think so. Not unless you have afew hours to spare.”
"l don't. But your modes did predict the Great War?"

"Sort of. When | ran from 2030 on, they reached a sngularity in 2067. That was the correct year, but
of course you can't compute past a angulaity of the timeline. 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. | asked you to tdl me true, now
it's my turn to do the same. My worry lig has three items at the top of it. Firgt, I'm worried that youll
take your mother's offer, leave, and set up your own research shop.”

"Not a chance."
"Why not—and don't tdl meit'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.”

" didn't say | didn't like immodest men. I've certainly met enough of them. Go on."

"All right. My modds may be producing garbage, but every other long-range predictive modd that
I've ever seen, here or esawhere, is garbage. My modes have the potentid to get it right. You say you
don't understand what | 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.”

"l hope s0. Otherwise there's no point in @ther of us working here.”

"Now suppose that | go off and do what my mother suggedts. I'd have plenty of research
funds—Ligon Indudtriesis huge, and it'sdl in the family. Vast avallable assets.”

"Richer than God, if you believe the media

"So | run my models, and suppose they produce surprisng results. | come here, and say, look what
I've discovered. What happens next?'

"Wed have to verify them before we could act.” Kate nodded. "Go on. | think | see where youre
leeding.”

"Youd veify them. Of course. And verify with what? The other modds you have floaing around
here, that | know are crap? No agreement, we can pretty much guarantee that. And it would be NIH for
me—Not Invented Here. | could come in showing that the Sun would go supernova, and | 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 serioudy? And for that, | mugt be an ingder. Does that take care of your firg worry? I'm not going
to leave, unless somebody higher up comes dong and throws me out.”

"Which conveniently leads me to my second worry. You told me that you can't easly describe your
moddsin away that | can understand.”

"It would take hours."



"l believe you. But | can't accept that answer. Because | have fath in you and your modds, and |
assume that soon— maybe starting tomorrow—they will start producing meaningful predictions, results
that we redly believe. So | take them up the line to Mischa Glaub. And the firg thing I'm asked to do is
explan what's going on in away that he can understand—and he has alat lesstime to spend on this than
| do. Then he has to brief his boss, Tomas De Mises. And he has to explain to anyone on the Coundil
who shows interest.”

"You make it sound impossible”

"If you talk about ‘iterated muitiple convolution kernels,’ which is a snappy phrase | remember from
your last paper, itisimpossble. | want you do to something for me, and put it as high on your priority list
as anything in your modes. | want you to find a way to explain the models in a way that someone with
no specia traning will understand.”

"How can | do that?"

"Your problem. Use andogies, use pictures, use metaphors, | don't mind if you have to try poetry and
dancing. But we redlly need this—or dl your work will be ignored, just as surdy as if it came from
outsde the organization.”

Alex stared at her. He was feding like a fool. She was right, and so obvioudy right that he should
have thought of it for himsdf. "Il do my best. But how will | know when | have what you want?'

"We use the Napoleonic principle”” At Alex's raised eye-brows,-she went on, "Youll brief Macandly,
from Pedersen's group. Do you know him?*

"No. But I've heard about him."
"Heard what about him?'
"Thet nobody likes to work with him. That he's conceited, and dso that he's close to being a moron.”

"Thet's whet 1've heard, too. Hell be perfect. Napoleon used to have a specid officer, a very dm
one, who read dl outgoing dispatches. Unless a dispaich was clear even to that man, it didnt go out.
Loring Macandly will be our dispatch reader. When we have an explanaion of what you're doing that he
can understand and repest back to me, well be happy. Won't we? Y ou don't ook happy.”

"Kate, | want to work on theory, and | want to develop andytic modds. | consder what we are
doing supremely important. But | hate this other sort of stuff, sSmplifying work to the point where it's
more mideading than informative, and then feeding it to half-wits."

"You know what they say: God must be specidly fond of hdf-wits, because he made so many of
them. Will you do it?'

"l told you, I'll do my best.”

"When you get something hdfway ready, I'll be your firg haf-wit." Kate leaned back in her seat. "All
right. That takes care of worries one and two. I'm not sure | have any right to ask you about worry
three”

"But you're going to." Alex had been vagudy upset when Kate Lonaker was appointed as his boss.
She was two years younger than he, and before the end of thar firg brief meeting he knew she had little
technica taent. Now, bit by bit, he was redizing 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 taent. How could a person do that, make you fed that they liked you and found you
fascinating, without saying a Sngle word? She was stting there now, amiling at Alex as though he was the
modst interesting person in the System. And Kate could do it with anybody.

"If you're going to ask me, then ask."
"l will." Kate glanced at her watch. "But I'm getting hungry. Can we talk and egt a the same time?”
"That's fine with me" Was she gdling? "What's the third worry?"

"l was watching your face when your mother said that you mustnt forget about the other thing, and
she would make arrangements whenever you were reedy.” Kate's gaze, blue-eyed and sympathetic, was
agan fixed on Alex's face. "As | sad, it's redly none of my business, but | 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?
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THETROJANL -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 aline that joins Alex and Kate to the Sun. It's a sraight ling, along line, and a line of varigble
length, because Kate and Alex rotate with Ganymede, and Ganymede revolves around Jupiter, and
Jupiter itsdf circles the Sun. But to one sgnificant figure none of that matters. The distance is seven
hundred and saventy million kilometers, give or take thirty million. Usng that Sun-Jupiter line as base,
draw two equilaterd triangles in the same plane as Jupiter's orbit. The gpex of one of those triangles,
traling Jupiter in its orbit, is known as the Jovian L-4 point. The gpex leading Jupiter is the Jovian L-5
point.

Both these locations are gravitationdly 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 mathemdtician Lagrange proved the exisence of such stable points in the eighteenth century. Humans
only found away to get there agood ded later.

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

The good news was that she was not expected to do anything. "Jugt St 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 | don't think that's likdy. JB is gaing to talk more than ligen.”

The Ogre. Hannah was about twenty-four, just a couple of years older than Milly. She was dert and
attractive, with awild mop of dark curly hair, a dim 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 maevolence. Milly had heard bad things about Jack Beston, even back on Ganymede. But
could he redlly 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 tdl, red-headed, and skinny as a sim-stick. Not bad looking, if you liked skinny guys, as
Milly did. But his expresson cancelled any possible atraction. He was glowering at everyone and
evaything before a word was spoken. It made Milly wonder why she had struggled through dl the
horrendous aptitude testsin cryptanayd's and pattern andyss needed to bring her here. Was she dl that



keen to be part of the Argus Project?

She decided tha she was. If anyone made contact with diens, Milly wanted to be in the front row.
But for the moment she was quite happy to follow Hannah Krausss advice and st at the back. She
scanned the windowless room. Minimd furnishings. Twenty-one people, fourteen women, seven men;
three empty seatsin her row. St 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 fdt needed recording.

"Youve heard the crap the media are putting out." Jack Beston made no introductory remarks. "The
Saneis going to link everything to everything and solve every problem in the solar system. | 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 dl over the System and dtick their nose in
where it's got no right to be. We can't have that. | want to review where we stand on battening down on
Argusinformation. Druse?'

A smdl man with awizened face and a shaved scap stood up. "The incoming Sgnds dl 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 dse in the System has our sengtivity, 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 sgnas. 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 dl that the Seine will
do for us. Our private crypto programs and results will be completely caged, so no eectromagnetic
sgndsof any kind can get out. If wefind a SETI sgnd—"

"When we find the SETI 9gnd.”

"Right. When we find an unambiguous SETI dgnd, everything switches from search to andyss 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 gay caged, we limit our computer power."

"That's not your department. I'll make that decison when the time comes. Just make sure | have a
copy of the cage specs.” Beston turned to awoman just a couple of seats dong from Milly. "Zetter. Any
progress?’

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

Zetter—fird 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 dow, reptilian manner. "Not as of four hours ago. |
received a report from—"

"No names. You know the rules.

"l wasn't about to." The woman sniffed. "l received a report from our source a L-5 four hours ago.
Odin istightening security on dl fronts."

"Of course. The Bagtard 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 amachine. How much?'
" don't know yet. Pricey. You get what you pay for."

"Or less. Get onto it again. Tdl our source we don't want generd 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. ™Y ou in the back. What the hdl do you think you're doing?"

It was a direct question, the kind that supervisor Hannah Krauss had told her to answer. But it wasnt
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 nameisthat? Y ou're no man."

"No." Milly, as dways snce the age of thirteen, was conscious of her too-large breasts. "Milton is my
red name, afamily name. But everyone cdls me Milly."

"She's new. Only been here 9x days" Hannah Krauss was trying to divert Jack Beston's anger. It
didn't work.

" don't give aflying fuck if she's been here just Sx minutes. And I'm not talking to you, Krauss." He
pointed draight at Milly's crotch. "What's that?"

He meant the scribe plate Stting on her lap. He had to mean the scribe plate. They had dready
edtablished that she was a woman. Milly fdt hersdf blushing. "I thought | ought to make notes. | have a
lot to learn.”

"You can sy that again. Tdl me this Milly Wu. Are we safe indde a cage, so no E/M dgnds get
out?'

"No. | mean, | don't think s0."
"Il tdl you. We are not. Y ou've been writing on that thing?"
"Yes, gr. Jugt 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 ingde, 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 were shielded,
the reception range for that strength of Sgnd will be at least five kilometers™”

"Which might as wel be infinity. Look around you, Milly Wu. Do you see anybody else making
electronic notes?'

Milly looked. Neutra stares, except for Hannah's rueful rubber-lipped quirk. Sorry. | ought to have
warned you.

"No, gr."



"And you wont. This is a maximum security inddlation. We don't let anybody know how were
doing. We are going to be the firg to pick up and decipher an dien Sgnd, and nothing is going to stop us.
Understand?'

"Yes gr." Milly, greetly daring, added, "I want to be part of the team that gets there firet. That's why |
came here”

"Damn right. Can you do hand-writing, on paper?"
"Yes, dr, | can.” Thank heaven for Unde Edgar, and hisindgstence 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 casudly erased everything on it—induding dl 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, gr." He was turning away as she added, "But that's a permanent record, too. What do | do with
paper notes?'

He swung back to her. "You learn what's there, or you put what you have on efile indde the cage.
Either way, you destroy your origind notes. Burn ‘'em, eat 'em, swdlow ‘cm, gtick ‘em up your ass, |
don't care. Just get rid of them—fagt. I'm giving you one chance, Milly Wu. That's dl youll get.”

He turned away. "Poldish. Y esterday was your deadline for the ‘promising patterns analyss. 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
diverson of my group's resources to Seine protection—"

"l don't give arat's left testicle for your reasons. You tel me before if a piece of work is going to be
late, not after. You're a horse's ass, Poldish. Il meet with you separately.”

Milly thought, Right. But first | 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
desgned to say, There, that wasn't too bad, was it?, Milly wasn't sure she could agree. For this, she
hed |eft 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 mugdt be crazy.

Hannah mouthed at her. Talk later.

Jack Beston was an equa opportunity employer. Milly didnt make an exact count, but so far as she
could tdl everyone in the room camein for a persond roasting before the meeting was over. Hannah was
chewed out for faling to give new gaff an adequate briefing. Even Zetter, who seemed to have no fird
name and with whom Milly would certainly not like to argue, was blasted for her failure to scan the room
for eectronic devices, and so diminate Milly's scribe unit before it was ever turned on. The woman sad
nothing in response to Beston's tirade, but her face turned pae and her dark eyes promised murder.

"Dont let it worry you," Hannah said, as she led Milly away at the end of the meeting. "That was a



perfectly normd gart to the week's work. Come on, let's go see if the arrays are picking up anything

"He's a bastard.”

"He is but I'd suggest you dont say so. Around here the word bastard is reserved for the
diginguished leader of Project Odin, over a L-5."

"When | was gtting in that meeting | thought | should have applied there, ingtead 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 whét 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 extremey snesky 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 iswith brothers. Philip had been used to bossing Jack around when
they were kids, but by the time Jack was nineteen he wouldnt take it anymore.”

"He decided hed rather dish it out.”

"Maybe. But you're just pissed right now because of what he said to you. Dont let it bother you.
Didnt you hear how he spoke to everybody?'

" 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 sgnd reception and initid scanning, and Hannah
paused on the threshold. "Milly, there's one other thing | 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. | know the Sgns. And so far as | can tdl his only two
interests in life are the search for extraterrestria intdligence and the seduction of new femde workers.
You can fed free to refuse—"

" damned well will!"

"—dthough he won't eesly take no for an answer. Also, if you do decide that he's attractive, and
deep with him, youll find that it doesn't bring any specid out-of-bed privileges Don't look for specid
favors from Jack Beston. Hell dill be the Ogre when it comes to work."

"You know dl this, for afact?'

The corners of Hannah's ultramobile mouth turned up and down again in a fraction of a second.
"Bdieve me, Milly, | know. And don't bother to tel me | was stupid, because | don't think | was. There's
not too many things to do around here gpart from work, and JB doesn't hold grudges when it's dl over.
Nor do I. I'm just saying to you, watch it. Hell come sniffing, sure as Sunday. Keep hating him, and that's
fine 1t's when you fed sympathy for the Devil that you're in trouble.”

Hannah didn't offer a chance for more questions, but stepped through into the greet cube of the Sgnd
reception room. At firg, Milly did not fallow her. She had been here before, but again she wanted to fed
the thrill, the prickle of awe cregping dong her spind column and up into her hind brain.



Thiswas it. Here, in this room, thirty-four billion separate sgnds, culled from narrow parts of the
neutrino and eectromagnetic energy spectrum, and from dl parts of the heavens, came into convergence.
Here, the myriad Sgnds were sfted and sorted and searched, in the quest for anomdies that stood out
from the rest, the deviation from random noise thet cried out, "L ook, look a me. | an a messagel”

Sx years ago, when she was seventeen, Milly had encountered another message, one passed down
from the very dawn of SETI. A century and ahdf ago, Frank Drake had sent adring of 1's and O'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 emotiond rush of that day. It had been a
fork in her personal road, the moment when the pleasures of magtering the Puzzle Network faded before
the chalenge of messages from the Stars.

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

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

ligening?

What would Frank Drake say now, if he could be here to regard his legacy? The origind ligening had
been done for just two stars, Tau Ceti and Epslon Eridani, on a minimum of radio frequencies, for a
period that was no more than onetick on the greet cdestid clock. Drake would probably just shake his
head and amile a secret little amile. He was a scientist and a redist, but he had an dement of fey, deep
indde, that led him to labd his project Ozma, a name with more than a touch of megic and a hint of

exotic mystery. Maybe more than surprised he would be disappointed, that they had looked so long and
50 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 samdler room beyond, in contrast to the one where Milly stood, was completely shielded from
externd sgnds. Within it the anomdies, the potentia messages, the scores or hundreds daily culled from
raw inputs, were sent to be andyzed. It is one of the curious results of information theory that the
possible information carried within a 9gnd is proportiond to its randomness, to its unpredictability. If
something is totaly predictable, then by definition you know its content exactly and it can tdl you nothing
new. If the incoming Sgnd istotaly unpredictable, on the other hand, then in principle every sngle bit of
datais a potentiad message. There had to be afine line enough regularities to announce intdligent 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 dien intdligence draw the ling?

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 dl right. For the moment there was neither need nor desire for company. She was a a nexus, the
focus of a torrent of information dreaming in from every direction and distance in space, from



everywhere in the gdaxy and beyond it. The chamber was dlent, but her inner ear discerned a mighty
rushing river of data, rain-fed by the whole universe.

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

Milly was sarting toward one of the work stations, where she could grab a baich of anomdies and
andyze them to see if anything there spoke of purposive sgnd, when at that moment she saw him. He
was ganding in the center of the room, no more than ten meters away. Clearly, he had no idea that she
was there. His head wasttilted to one side, looking dightly up. The green eyes were ditted hdf shut. The
expression on his face was nothing like the one she had seen and hated in the review mesting. It was rapt,
it was concentrated, it was yearning.

Strangest of dl, Milly could read that look. Jack Beston heard the cosmic roar of the swirling galaxy,
beating in from dl around them. But he was not ligening for that. He was ligening, with dl 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 tel him thet dl this dedication of Spirit
and mighty labor was not in vain.

Milly could suddenly see ingde him, as dearly asif Jack were lit from within by lightning. She looked,
she understood, she yearned in just the same way to hear that same amdl voice. She fdt connected.

And, likeit or hateit, shefdt afird faint dirring of sympathy for the Devil.



3
EARTH, YEAR 2097,
SEINE-DAY MINUS ONE

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

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

Worries such as the gpplication. The written part had been submitted three weeks earlier. The ord
examinatiion would be held one hour from now, by an interviewer who had ridden a high-gee vesd dl
the way from Ganymede. Janeed Jannex stared east toward the risng sun and wondered if it would be
worth showing up to meet the man. There must be tens or hundreds of thousands of gpplicants. Less than
one thousand would pass the test and be dlowed to head away from Earth for training in the Outer
System. And most of those would be younggters, early twenties or less, whereas Janeed and Sebastian
were dready wel over thirty.

She was gitting at the extreme eastern edge of the GM platform, as far down its Sde as she could get
without fdling in. Her feet dangled in the cold sdt water of the eastern Mdvinas shdf. Behind her she
could hear the gentle thrum-thrum-thrum of the great extractor. Its upper portion curved away to
become a one-meter pipdine that headed arrow-gtraight south and west, past the Fakland Idands,
across the full width of the Mdvinas shdf, dl the way to landfal a Punta Arenas.

The spine of the extractor plunged down through the middle of the Globd Minerds plaiform and
continued dl the way to the seabed. Janeed and Sebagtian were, according to their job description, "in
charge' of the extractor operation during the remaning hour of the dawn shift. What that meant in
practice was that any change in extractor performance, gas lesk, or reduction in methane flow through
the pipdine would be sgnaed by a klaxon loud enough to wake the dead. At that point the problem rose
by definition above Jan and Sebastian's authority and respongbility level. They would run a once to dert
amore senior member of the GM S operations gtaff, assuming that by some miracle that person had dept
through the din and was not aready on deck.

The sun was well above the horizon, but here, in duly at fifty degrees south, the wind off the winter
ocean of the South Atlantic would remain brisk dl day. Jan lifted her bare feet from the icy water,
examined her long, near-prehendle toes that had chilled to a bluish-red, and dried them on the lower
edge of her sweater. She had been gtting far too long, introgpective and brooding in the glimmer of
pre-dawn. She was supposed to be the optimit, the initiator, the "can-do” queen. But it was hard to be
dl those things when you fdt sure that the next few hours would bring only disgppointment. And if she
reacted like this, how mugt Sebagtian be feding?

She put on her shoes, stood up diffly, and climbed the ten-meter ladder to the man 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 ill offered a broad-angled upward
view.

This morning she found him on the western Sde of the extractor, wel shielded from the breeze. He
hed spread an ar mattress there—no hardships for Sebastian—and lay on his back, staring upward.

Janeed said, "Wdl?'

Without looking a her, or seeming in any way to acknowledge her presence, he sad oftly,
"Forméation to the northeast. Triple layer, dto-cumulus over drato-cumulus over cumulo-nimbus, dl
moving in different directions. Wind vectors different at each height. Well see ran within the hour, Il
meake bet."

Jan didn't want to bet, or look north-east or in any other direction. Clouds were clouds, and that was
al. 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, dowly. Sebagtian did everything dowly, so dowly that Janeed often fdt ready to scream at
him. Sometimes she did. It made no difference.

"Jan, you're nervous because you care." His round moon face was amiling. "If we fal, we ill have
jobs.™

Jobs that could be done as wdl or better by machinery. Jobs that needed <o little of your skills and
enagy that someone like Sebastian could spend dl his days happily dreaming and daring at the
ever-changing cloud formations of the South Atlantic, without any question from therr superiors.
Dead-end jobs for dl of them, while the Outer System was desperately short of people, even if beyond
the Belt they were s0 picky in their choosing from Earth that an applicant who lived here fdt like a
resdent of an old leper colony gpplying for a position as a masseuse.

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

She sad carefully, "They'll interview us together, as a team. Promise me one thing."
"l promise.”

"You don't know what it is yet. Promise me that youll talk. When we applied for these jobs you just
st there like abig dead fish."

"But we got jobs." He was amiling again, serene and gentle. "I'll talk. Or try to."

"Come on, then. Let's a least try to make oursdves look presentable” Janeed smiled back and
reached out a hand to hep him to his feet. She loved Sebastian, and she dways would. Not in any sexud
way, of course—she recoiled at the thought—but as the closest thing to family that she had ever known.
Her parents, like Sebagtian's, were faceless and namedess, anong the seventy percent of Earth's deven



billion people who had died in the firgt few minutes of the Great War. Janeed should have been old
enough to remember what her mother and father looked like, but her fird memory was of a tarifying
arplane ride followed by a hot med 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 dvilian government, and she appeared as confused by them as
Janeed was nervous of her.

"Janeed Jannex and Sebadtian Birch," the interviewer said. "Miners." She gave the word gresat
emphasis. She frowned at the screen of her personal, and then peered around her at the hundred-meter
floating platform of Globd Minerds and the endless water beyond. She had chosen to St out on deck for
the interview, dthough the sky was growing darker and Sebastian's prophecy of rain appeared more and
more plausible. "Y ou described your jobs as miners?'

"That'sright." Janeed glared a Sebagtian. Beyond a muttered greeting he had so far said not a word.

The woman, who had introduced hersdlf as Dr. Vdnia Bloom—Dr. Director Vania Bloom, head of
the Department of Scientific Research on Ganymede—said, "Would you care to explain that?"

"Cetanly." Jan looked a Sebagtian, waiting. He said not a word, and findly she went on, "This will
take a few minutes”

Sebadtian sad, "It will rain hard in a few minutes

Vdnia 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 esein the Outer System.
On Venusit 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 daring
vacantly at Vania Bloom, who findly said, "WEell see about the rain. Go ahead. Keep it short.”

Jan stated daggers at Sebadtian. Her look said, Talk! After along slence, she fdt that she had to go
on. "Wdl, most of the onshore foss| fuds of Earth were dways in the northern hemisphere, which is 4ill
uninhabitable. The cod under the Antarctic ice-cap is inaccessble, too. But the southern hemisphere is
booming, and there's abig need for energy and plastics, and no way to sidfy it."

" thought that Cyrus Mobarak had solved your energy problem, with the Moby Midget fuson
reactors.”

"He did, for anything that can handle eight megawatts and up. But theré's a need dl over the
developing southern regions for smdl, portable units that generate only a few kilowatts. That's what that
provides.

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

"Methane" Sebastian said, a split-second before Janeed fdt she would be obliged to jump in again.
Thank God, a word at last! But gpparently that one word was dl they would get. Jan findly added,
"Methane down on the seabed. Trillions and trillions of tons of it."

"But methane is lighter than water. In fact"—Vadnia Bloom was frowning, in the effort of



recollection—"the atmosphere of Earth is mainly oxygen and nitrogen. Methane is a lighter gas than ather
one of those. It can't possibly be found down on your ocean floor.”

"Oh, it's not. | mean, it is but it's not stored in gaseous form. It's stored as methane clathrates—a
dructure 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 Snks down from the surface of the sea decays and rots, and produces methane.”

Dr. Bloom looked less then thrilled by that vison of universd rot and corruption, a phenomenon
unique to Earth, Other worlds, her expresson suggested, kept their decay and recycling wel away from
avilized life but she nodded and Jan went on, "So with dl that methane from decomposition, plus
naturdly upweling primordid 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—adll 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 pipeine”

Thelr interviewer was pleased. For the firg time she was amiling. Dr. Bloom said, "So you're miners.
Yes, | guesstha you are.”

"And you know," Jan went on, "now that | think of it, | 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 thet 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 indudria gain.”

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

"Here it comes" she said, "just the way Sebagtian sad it would. Let's get below, before we're dl
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. Vdnia Bloom stuck to Sebastian, tight as a vacuum sedl, dl 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 slence to
aninterna prompt, opened afile, and pushed it forward.

"These yours?'



"Yes" Janeed recognized her own test answers, to both the standardized question set and the
free-form invitetion to pick a subject and work it through. She had taken a chance, reviewing the growth
of the economy of the Jovian moons since firg colonization, then usng that to make projections on Saturn
and Uranus system devel opment.

She expected at least a comment, but Dr. Bloom merdly grunted, picked up a second file, and lad it
infront of Sebastian.

"And thisis yours?'
He peered, as though he had never seen thefilein hislife, then nodded. "Y ep. That's mine”

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

"How about these?"

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

Sebadtian took histime, stared, and at last said, "Y ep. Didn't have time to finish this one" He pointed
a aswirl like the image of amoving hurricane, spinning off smdler whorls from itstrailing 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. | watch them. Uranus,
too, though ther€'s nothing to see there.”

"You mean no cloud patterns.”

"Smooth as abilliard bal."

"But you didn't just copy these from the latest video feed.”

Sebagtian frowned. "No. Didn't copy them.”

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

"Wedid." 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 ese was doing.”

VdniaBloom ignored her. "Where did you get these drawings, Mr. Birch?'

Sebadtian cleared his throat. "W, | seen Saturn pictures on the vid feed. And these ones, | like
dreamed, the way you do when drawing goes good.”

If Janeed's wince had been invisble before, she was sure it wasn't now. Fortunately, Dr. Vadnia
Bloom seemed to be taking no interest at dl in what Janeed did—until she raised her head and speared
both Sebastian and Janeed with asngle glance.

"Your gpplication was a rather unusud one. You are both over thirty, much older than our norm.
Also, you asked to be considered as ateam, but not Sngly.”



Jan nodded. "Y es, maam.”

"And that isdill your pogtion?!

Jan nodded again and glared at Sebagtian, who said, "Yep."

"Very wdl. So beit."" Dr. Bloom collected the files and stood up. "Thet will be dl.”

"Theank you." The words stuck in Janeed's throat, and she had to swdlow and gtart over. "Thank you
for letting us try. Will we be dlowed to try again?'

"l think not." Maybe Dr. Vadnia Bloom was a sadist, or maybe she had been trained not to show
fedings, because she had an odd little amile on her face. "There will be no second try."

"Yes, maam."

"However, as | understand it, you are both required to give two weeks notice for service with Generd
Minerds. | suggest that you do so immediatdy. Two and a hdf weeks from now there will be places
reserved for you on a passenger shuttle. Once in a micro-gravity environment you will undergo complete
physca examinaions, after which a high-accderation trangt vessd will take you to Ganymede. Forma
indoctrination will begin there.”

She was heading up the steep ladder that led back to the main platform. Hafway up, she ducked her
head and turned to where Janeed and Sebadtian sat stunned &t the little table.

"I should mention one other thing of interest. Y ou took the test three weeks ago. Correct?’
"Yes, maam."

Those sketches that Sebastian made at that time. They dosdy resemble actud sorms on Saturn. But
you did not copy them.”

"No, sir." Sebastian spoke firmly for the firg time. "I mean, no, maam. | said dready, | didn't copy
them.”

"My lagt remark was not a question but a statement. | know that you did not copy images forwarded
to Earth, for the best of dl possible reasons.” Vania Bloom was at the top of the stairs when she added,
"You could not have. The sorm system that you drew did not appear on the face of Saturn until ten days

agjo.



THE BAT CAVE,
PANDORA, YEAR
2097, SEINE-DAY
MINUS ONE

At about the time when Dr. Vania Bloom spread before Sebastian Birch his sketches of Saturnian
clouds and asked about ther origins Rustum Battachariya was in a podtion to take a look at the red
thing. All he had to do was wak twenty paces to the end of the Bat Cave. Then he could ride an
ascending eevator 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 itsdif.

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 intdligencesin the Solar System, and if things went wdll the fight would continue for the next
ten or twelve hours. The nearest actud humans were maybe a million kilometers away, obsarving the
Von Neumanns at work on Saturn's giant moon, Titan. That suited Bat fine. He nether needed help, nor
wanted it.

The decison to move the Bat Cave from Ganymede's deep interior had not been made lightly. Bat
hed worked there, productively and misanthropicaly and generdly ignored, for more then fifteen years.
Then, four years ago, the worst thing possible had happened: he had made a trip to Europa to resolve a
mydtery, and in the course of hisvist the existence of an dien life form in Europa's deep ocean had been
reveded. It was nothing like the digtant intdligences sought by Jack and Philip Beston in their SETI
projects, merdy a curious gperiodic crystd with the daility to reproduce and with a minimum of internd
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, intrusve, inquigtive, insttiable, intolerable
media—had been present on Europa, and Nel Cotter in her report had fingered Bat as the hero of the
whole incident. The name, shaved black cannonbal head, and three-hundred-kilo body of Rustum
Battachariya became famous throughout the Solar System. Ail hope of privacy was lost.

After that, dmost daly, 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 exclusve
interviews.

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

At firg there was a temptation to move inward. Following the ending of the Great War, Eath 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
subgtantid surface gravity, and Bat, dthough tolerant of Ganymede's weaker pull, wanted less weight
rather than more. As bad or worse, as the Sysem deadily recovered, so the urge to rebuild logt
resources grew. Sdentific pressure was increasng for a sation on Venus and Mercury. If that happened,
inthe whole Inner System there was nowhere ese to go. You had four planets and three moons, and no
wiggle room.

Bat turned his andyticd eye outward. The habitable Jovian sadlites thrummed with life and daly
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
satdlites of Uranus or even of Neptune were not beyond consideration.

He made his decison, he made his plans, and when dl was ready he resigned his position as head of
Passenger Trangport Schedules for the Outer System. He revedled where he was going only to his boss,
Magrit Knudsen, firgt obliging her to swear that she would never contact him, vist him, or reved his
whereabouts to any living soul. And then he relented. Magrit Knudsen had provided protective cover for
Ba for more than a dozen years. She could, he said, contact him if she was in persond difficulty. Or—an
afterthought—if someone came to her with an intdlectud problem that she deemed worthy of Bat's
powers. He was dill 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 naturd chamber
deep within one of Saturn's minor satdllites, Pandora. Everything was handled by machines controlled by
Ba done, and when the operation was finished he used his knowledge of the Ganymede computer
sysemsto erase dl records. Then it wastime for the find 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 himsdf on Pandora.

The moon was an irregular rock splinter fifty kilometers long and thirty across. Compared with
Saturn's nine mgor moons it was a flyspeck, skimming aong underneath them and orbiting the planet in
lessthan a day. Since it was above the greeat ring systems and had a downward view partly blocked by
them, no one would choose it as a preferred dte for planetary surveillance. It had no atmosphere, no
minerd resources, no naturd water or other volatiles. It should have no interest to anyone.

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

And so far Pandora had lived up to dl of Bat's expectations. In three full years, he had been plagued
by not a Sngle vistor. Magrit Knudsen had contacted him exactly once, when she was faced with a
transportation requirement involving an apparently impossble scheduling conflict. Bat embedded the
Sructure within a more generd class of problem, provided an dgorithm for the whole set, and sent a
complete answer to Magrit two days later. He had dlowed himsdf the indulgence of one mgor gloat
before returning to his sudies of logt 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. Thismust be afind test.

Bat sat on a specidly-made seat at the "thinking” end of the Bat Cave, his black-clad bulk balooning
out in away impossible in higher gravity. He had sent out his software probes, and now he was patiently



awaiting ther return. The system that he had established was designed to mimic, so far as any entity can
mimic something larger than itsdf, the functions of the whole, quantum-entangled Seine. Bat was on the
attack with it, working his way inward past the invisble and dynamic defenses of his antagonist. So far,
the probes of his Seine-asmulators had been thoroughly balked.

"Forty minutes snce anything happened,” said a ragping voice from close by his sde. "Are you suck?"

Bat turned. "Let us say that we are temporarily hated. Two firewdls have been negotiated, but the
third provides great resstance.” He did not seem surprised by the sudden voice. The imege in the digplay
volume a his sde showed the face of a bading, squint-eyed man in late middle age. The newcomer
seemed to be Saring a the screens, too, but Bat knew that was just for show. Mord received dl his
inputs in redtime. 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 tdl from Mord's tone if he thought that good or
bad.

Bat nodded. "When did you enter?"

"Right at the beginning. | noticed the changes in resource dlocation.” Mord's eyes narrowed as he
peered at the latest outputs. "1 was wrong last time, when | thought you'd never get in. Want to go double
or quits? | say, thistime you definitdy won't break the defenses within twelve hours.™

Bat closed his eyes and settled back in his char to ponder the question. He glanced a the clock. Five
hours had aready elapsed since hisfirs ondaught. His foe's defenses showed no sgn of weekening. But
with seven hours to go, and at least one line of attack dill 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 indructions was being run, hundreds of millions of times a second,
and sections of the digplays were dowly changing color.

"Ahhhh" Hislong exhdation dowly faded. "There is penetration of the third firewdl."

"Is there another one behind it?"

"l am afraid not. Complete access can be only moments away."

"That'sit, then." Mord leered out of the display. "All right, fat boy. Back to the drawing board.”

Bat nodded, but hismind was aready beginning the curious change needed to move perspective from
atacker to defender. He had spent a whole year building what he hoped was an impenetrable series of
shidds, traps, blind ends, and firewals designed to thwart something—even a something with the full
power of the Seine—from entering his privaete computer system.

And he had faled. He had just proved that a least one individud in the Solar System, Rusum
Battachariya, could mount an externd attack able to squirm and worm and drill past that same Rustum
Battachariyas best computer defenses. He had, in avery literd sense, just defeated himsdif.

Mord added, "Unless you think you're safe enough with the system the way it is, because you bdieve
nobody ese could do what you just did. | mean, you do have the arrogance.”

Ba sad mildly, "Mord, thisis no time for goading. Nor is such goading necessary. | have aufficent



incentive to work further on my defenses, and | will do so. But firdt, | 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
dong the Bat Cave toward the "egting 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, aty more than Ba could have tolerated Mord's inaults 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 sysems that smulated
humans and fulfilled many of their ampler functions. You could buy everything from a Level One Fax,
which could answer only the smplest questions about you, such as your name, dl the way to a Leve
Five, which managed afar conversation on your behdf and was smart enough to know when it was out
of its depth and cdl for help.

None of that was enough for Perlman. He was a maverick, an outsder who disagreed with everyone
on the way to do smulaions To the others, a Fax was a body of logicd rules and a neurd network that
dlowed a computer to mimic the thought patterns and responses of a particular human being.

Wrong approach, declared Mordecal Perlman. That's dl crap. A human isnt a set of logica rules. A
humen is a mixture of thoughts and glands and generad confuson, and what goes on in a person's
subconscious mind is more important than any A implies B predicate caculus of the conscious mind. We
spend hdf our time trying to produce explanations for the fuck-up messes that our glands lead usinto.

Perlman had been ignored. The need was for smple Faxes, ones whose responses to a given Stugion
would dways be the same. No one wanted Faxes with moods, passons, senior moments, PMS, or
temper tantrums,

No one but Mordecai Perlman. Convinced that he was right, he had set out to produce his kind of
Fax. When the work had gone as far as he could take it, he gave the find proof that he believed in what
he was doing: he constructed a Fax that mimicked the worldview, knowledge base, and gut reactions of
Mordecai Perlman. He did not daim that what lay within the computer was a Fax. It was something new.
It was a Mord. The image that appeared on displays was of Mordecai Perlman, as he had been a the
time when Mord was implemented.

Bat had discovered Mord hiding away on the Ceres computer system. He was intrigued by what he
saw, and asked for averson of his own. Mord had come right back with an answer no doning. Would
you want to be cloned? But Mord was willing to make a ded: he would agree to being transferred into
Bat's sysem, and erased on Ceres, in return for certain guarantees. All that Mord wanted was
system-wide input data, with access to the news feeds.

Ba had considered, and agreed. For one thing, Mordecal Perlman had lived through the Great War
as an inquigtive, observant adult. Mord mugt be a treasure-house of information about those times, and
there was much 4ill to be discovered about the war, particularly the past weapons. The Bat Cave hdd a
unique collection, but Bat dways wanted more. The Mother Lode, a complete liding of dl Bdt weapons
developed and intentiondly destroyed, might be no more than legend. So might the "ultimate weapon,”
the unspecified device that post-war lore indsted would make the whole solar system "dark as day,”
whatever that salf-contradictory phrase might mean. On the other hand, these things just might be redl.
So many improbable Great War weapons had turned out to be far from imaginary.

Bat drifted dong the length of the Cave, admiring and appreciating its contents. Without the red estate



condraints of Ganymede's interior, he had made the Cave ten times its old Sze. Its contents were
expanding to fill the space available. So, according to Mord, was Bat.

He moved dowly. The aroma of food, an olla podrida that had been cooking dl day, drew him on,
but at the same time he wished to savor and even touch items of his collection. Women had no aesthetic
apped for Bat, nor had men; but each item arrayed in its case or hung dong the wal possessed, to the
CONNOISaLr, its own strange beauty.

Here was a rare infrared communications beacon, developed on Pdlas and one of only four known
copies. Next to it, the little antique Von Neumann was a true origind, used in the prdiminary mining of
the Trojan asteroids before Fishd's Law and Epitaph—Smart is dumb; it is unwise to put too much
intelligence into a self-reproducing machine—because System-wide wisdom. The Von Neumann
now sat confined by a magnetic fidd within a triple-sealed chamber. Without raw materids, it was not
dangerous.

Bat loved them dl, the brain-gutted Seeker, the mesh-caged Purcdl invertor, the Pdladian genome
stripper.

He might have lingered longer, but Mord's impatient voice rang out from the kitchen ahead of him.
"Hey, Mega-chops, I'm gtting here doing nothing. Y ou gone to deep out there? Soup's on.”

Ba moved alittle faster. Mord was adso arelic of the war, perhaps the oddest one of dl. What dse
could explain why Bat found Mord's company more congenid than that of any human?



5

SEINE-DAY!

SEINE-DAY! SEINE-DAY!
SEINE - DAY !

The sgns blared out a Alex on every levd as he made the long trip from the depths of the government
offices to the near-surface levds where Lena Ligon made her home, and Ligon Indudtries kept its
corporate offices.

He wondered, who was paying for dl this Seine-Day publicity? And why? It wasn't as though you
hed a choice, and could accept the use of the Seine or opt out of it, just as you chose. In two hours time,
the ceremonid "golden spike' would be driven, in the form of afind connection linking the Ganymede,
Cdligo, Eath, Mars, and Bdt main databases. A thousand others would come on-line later in the day,
but those fird five were the biggest. By this time tomorrow, every shred of data anywhere in the solar
system should be available for genera use. Unless you had taken measures ahead of time, privacy would
be more difficuit than ever before.

And maybe impossible, a least during the shake-out period. But dong with wider data availability
came amassve increase in computationa power, and Kate had cursed about Alex's absence a the very
time when they were in a pogtion to run his modes with adequate computer resources, Alex had
disagreed. "You have a million different sysems and databases out there, scientific and finenda and
persond and inditutiond. If you expect to be able to join them dl together and have everything run
correctly thefirg time, you're more of an optimist than | am.”

He had phrased that badly. Kate was more of an optimig than he was. She said, "So what will
happen when they switch on?"

"l don't know, but I'll tdl you what | expect. Well see transents through the whole Seine for the firgt
few hours, maybe longer. Any results for a day or so will be suspect.”

Kate had wrinkled her nose. She was a risk-taker. Left to hersdf she would have run the modes at
once, even in his absence. But they were Alex's modds. She had agreed to wait until Seine-Day Plus
One. But then, she said, they would make the runs no matter what transents were bouncing around the
extended Seine network.

A day's dday sounded about right to Alex. He actudly thought that the syssem would settle down in
the firg few hours. On the other hand, family meatings could take forever. Kate might then execute runs
without him, and he was beginning to understand her persondity. If the results showed problems, he
didn't want her fiddling around indde his modds, changing parameters she didn't understand. He wanted
to be back to keep an eye on Kate, long before Seine-Day was over.



He glanced at his watch. Like dl Jovian timekegping systems, it kept Standard Decimd Time. SDT
hed retained the length of the twenty-four-hour Earth day but divided it into ten hours, each of one
hundred decima minutes, each minute a hundred decima seconds. The decimd second was a little bit
shorter than the Earth-second, 100,000 of them in an Earth day, rather than the usud 86,400.

Now it was three-ninety-sx. The morning meeting was scheduled for four. Alex had three more
ascending levels to go, and he would be a little late. Already the wedth was beginning to show. You
could see it in the eegance of the bioluminescent inlays illuminaing the corridors with muted blue and
white, the custom-designed murds and statues that lined the wadlls, and the carpets that swalowed up
every sound. Alex's yearly stipend would not cover amonth of rent at these levels.

Money, however, was not an issue. If he chose, he could build a complete Iab here, with resources
that dwarfed everything avallable to Kate Lonaker's whole divison. His mother was going to pressure
hm to do that. And, of course, they were dl going to push him on the other thing, the matter he had
intended to explain to Kate days ago but had evaded yet again.

He didn't think she would understand—could understand. He had to live with it al the time, two
hundred and fifty years of family tradition and obligation, invisble to anyone but pressng down on Alex's
shoulders far harder than Ganymede's gravity.

Ligon Indudtries dated back to Alonzo Ligon, the nineteenth-century tyrant who had built some of the
fird iron-hulled ships that sailed the oceans of Earth. Alex was a direct descendant, nine generations
removed from Alonzo.

And that might not be the worst of it. Since stting off for the meeting, Alex had been cursed with
another thought. He had been reviewing in his mind's eye yesterday's image of his mother as it had
appeared in the display, and thought he could detect some troubling eements.

He came to the bronzed double doors with the discreet brass plate, LIGON INDUSTRIES; BY
APPOINTMENT ONLY, and peered into the eye-level camera above the plate. His retind pattern was
recognized, and the great doors svung slently open. The Levd Three Fax on duty said, "Welcome, Mr.
Alex. The meeting has dready begun, and it isin the chamber to your right.”

Alex stedled himsdf and went sraight in. The marble-topped ovd table had sixteen postions, each
with its own work gation. Eleven seats were occupied. Alex stepped quiglly across a deep carpet of
living purple and green and sat down next to his mother. Lena Ligon nodded a gregting. The man at the
end of the table did not nod, or change for amoment his tone of voice.

"That phase of the work is concluded,” he sad. "The Sarseed is on its way, and a financd
accounting must be made. The detalls are avallable to anyone here who wishes to examine them, but my
summary is smple Ligon Industries took a caculated risk in accepting a contract to mine hdium-three
from the atmosphere of Jupiter and ddiver it into rendezvous orbit with the Sarseed vessd. We dso
took a bath. At the time, | recommended againgt Sgning the contract, and it proves to have been a
finandd disaster.”

Alex glanced around the table. Prosper Ligon was the ranking family member by virtue of seniority.
No matter who was senior, however, Prosper Ligon's conclusons on questions like this were not likdy
to be chalenged. Alex's great-uncle was the chief finandd andys and de facto head of the company, a
lifdong bachelor and a cdlibate, dow, deliberate, and precise in thought and deed. Those thoughts and
deeds excluded sexud activities of any kind. Although only in his mid-gixties, with his long face and
ydlowed teeth Prosper was easy to imaginein old age as a skinny and westhered donkey.

Hislifetyle and work habits were legendary. Risng at three, he ate a smple breskfast and proceeded



a once to hisofficein a dark corner of the company's corporate fadility. There he sat a a cluttered desk
and worked, through the day, through the evening, and on late into the night. No task appeared boring to
hm when it involved finencid eements. Numbers were the donkey's passion, and apparently numbers
aone. It was rumored—and probably no more than rumor— that he didiked computers, and performed
his voluminous cdculations by hand. When he ate it was infrequently, alone, and in random amounts.

"The contract provides an option,” Prosper went on, "to continue the work and collect the hdium-3
needed to fud Starseed-Two. That leaves uswith a difficult decison.”

Alex did his survey of the family members present. Around the table, to hisleft, were his mother Lena,
then the two childiess great-aunts, Cora and Agatha, and then Cousin Hector Ligon, with two empty
chairs between hm and Prosper Ligon. Two more empty seats lay on Prosper's left. The other four
places were occupied by girl cousins Juliana, Rezd, and Tanya, and in the place to Alex's right Uncle
Karolus sat scowling down at the table.

"It's obvious what we do," Karolus growled. "We get out now, and cut our losses. We should never
have taken that bloody contract. | was agang it."

As Alex recdled, hisunde had been the one who pushed hardest for taking on the Starseed contract.
However, Prosper Ligon did not choose to argue. " Perhaps you were opposed,” he said. "So was |. And
if, five years ago, we had known about the difficulty of mining Jupiter's atmosphere, even with the best
Von Neumanns available, then everyone at this table would surdly have sided with us. That, however, is
hisory. The number of Von Neumanns lost during ascent from Jupiter wrote red dl over our baance
sheet."

Cousn Juliana was interested only in certain things, but company finance was one of them. If Unde
Prosper ever retired—or, more likdly, his dead body was dragged away from his desk to the knacker's
yard—then she was alogicd candidate to take over. She said, "The Von Neumanns are not much better
today than they were three years ago. If it was a loss operation then, it will dill be one. How much of a
dissster?!

Prosper Ligon's voice did not waver. "We sacrificed approximaidy twenty percent of Ligon
Indudtries tota assets.”

Coudn Hector said, "Wow!"

"Wow, indeed." Prosper Ligon nodded dowly. His head seemed a Sze too large for his skinny neck.
"However, | aminfavor of accepting the contract option to provide hdium-3 for Starseed-Two."

Eyebrows were raised dl around the table.

Hector had his brow furrowed in obvious thought. He glanced at his cousins, but his comment was
directed to his great-uncle. "Y ou're going to lose all our money!"

"Thank you, Hector, for that acute observation. Such, however, is not my intention.”

Cousn Juliang, as usud, came in on Hector's behdf. "Do you think that our learning curve on the firg
contract was steep enough to turn another one profitable?’

"We are certainly more familiar with the Von Neumanns performance, and with other risk factors. But
the big changes are elsewhere” At Prosper Ligon's gesture, the lightsin the room dimmed. In the display
volume behind him appeared an imege of Jupiter with its train of sadlites.

"Mine Jupiter for helium-3," he said Softly, as though talking to himsdf in the dim light. "It seemed like



the right decision at the time. The isotope is more abundant there than anywhere e in the System. We
could congtruct Hebe Station, for docking of the loaded Von Neumanns and their generd service.
Ganymede was close enough for overall command and control. We could see acceptable profit margins
There was one greet problem, and it was an invisble one" He swiveled to point at the display. "Jupiter
itsdf. Or rather, Jupiter's gravity fidd. The escape veocity from the upper amosphere is Sxty kilometers
a second. The Von Neumanns were strained to the limit, and in many cases past the limit. Ther loss and
the accompanying delays were largdy responsible for our finendd losses.™

"Hmm." Karolus snorted from the other end of the table. If Prosper Ligon was a donkey, Karolus
was a bull. "The Von Neumanns are no better than they were, you just admitted that. And Jupiter was
dill the same Sze, last time | 1ooked. | haven't noticed any change.”

"Nor have |. But there have been other changes™ Prosper Ligon made some unseen gesture, and the
gowing imege of the Jovian sysem vanished. "Every year," he sad in the darkness, "human dvilization
advances alittle farther outward. Every year, the available resources beyond Jupiter increase.”

The room brightened again with light from the disolay volume, but it had changed. Now it showed
another planet, recognizeble as Saturn from the flattened disk, complex ring system, and attendant
moons.

"The atmosphere of Saturn aso contains an abundance of hdium-3," Prosper went on. The escape
veodity is thirty-9x kilometers a second—substantia, but little more than hdf that of Jupiter. This
difference crestes a vast change in the economics. | have performed a finandd assessment. If we switch
to Saturn as the source of fud for Starseed-Two and move the ship itsdf and our own operations there,
we will recoup dl the losses suffered on the contract to date."

The rest of the room went dead Slent. At last Lena Ligon ventured, "Y ou mean—|eave Ganymede?'

The last upheavad had been close to hdf a century ago, when Gonville Ligon had moved family and
empire from the bustling metropolis of Buenos Aires to the stark caverns of Ganymede. That trangtion
had taken place over the strenuous objections of everyone. Gonville, a true descendant of iron-man
Alonzo Ligon, had refused to lisgen. He smply said, "The future of industrid development isn't on Earth,
or even on Mars. It's in the Outer System. That's where we're going. Anybody who doesn't want to
come dong, bugger them. They can stay behind and try to scratch out aliving on Earth.”

The Great War had proved Gonville right in a way that he had never anticipated. Now Prosper
dlowed himsdf a dry little neigh of amusement. "No, no, not at dl. | am not proposing relocation. Most
of uswill remain here. The Starseed operation will move out. As to our base there, | have examined the
choices”

His digplay control marked out the nine mgor Saturnian moons, ranging from Mimas to far-out
Phoebe. "None of these. They are dl, together with the co-orbiting companions of Tethys and Dione,
ather under development or subject to lease arrangements. They are aso inconveniently distant from
Saturn. My own firg choice is this one. Its period is about hdf as long again as a Saturnian day, which
will make for easy rendezvous with Von Neumanns ariving with hdium-3 cargo.” The marker flashed
onto a bright point that showed as the middle in distance of five smdl satellites. "The moon currently has a
leaseholder, but every previous assay has indicated no useful resources. We should be able to make a
tempting offer.”

So far as Alex knew, no member of hisfamily had ever taken the dightest interest in the sprawl of the
Outer System beyond Jupiter. That idea was confirmed when Great-aunt Cora glared a the illuminated
point and said, "No offer for that thing could tempt me. What's it cdlled, and why do we need it? Why



not build our own base of operations?”

"It is known as Pandora. As to why we need it, that is a most astute quedtion.” The long
donkey-head nodded appreciation a Great-aunt Cora. "We need Pandora because the current
leascholder is gpparently a misanthrope of the most extreme kind, who has been deding with a
government offida who is either a buffoon or a hater of corporate activity. The lease permits
government activity closer to Saturn than Pandora, but the leaseholder has the right to prohibit industria
operations. Operations which are, of course, for us an absolute necessity.”

Lena Ligon smiled brightly at Alex, and sad to the table at large, "Surely we're not going to let some
government pipsquesk stand in our way?'

"Itis Lena asgned lease”
"Bregking it—"

"Would be difficult, and at the very least time-consuming.” Prosper glanced dong the table to his left.
"I think that we must proceed otherwise. It is my thought that if the current leaseholder is a man, then
you, Rezd and Tanya, have the perfect combination of taents to assure his compliance. | dso expect
every family member to do whatever is asked. Alex, for ingance—"

"—gtop right there" Kate held up her hand. It was seven o'clock, and thinking that Alex might be
back from his meeting she had dropped in on his tiny gpartment. He, more nervous than he wanted to
admit, had made strong drinks for both of them. They were Stting now at the little table in the bedroom
acove, while he tried to explain why he might need to make a quick trip out to the Saturn system. So far
he was not doing well.

"Too many names," Kate complained. She was wearing a low-cut dress that showed off her shoulders
and breasts, and she tugged at it now as it dipped lower. "Too many names, and too fast. | can't keep
them sraight. Weasdl and who are. supposed to meet with this leaseholder?”

"Rezd and Tanya Second cousns of mine, a couple of years younger than me. They're red party
types”

"Yet Uncle Prosper iswilling to send them to negotiate a dedl with someone nobody in the family has
ever met? From what you've said | thought Prosper sounded like he knew where he was going, even if
he's a dried-out bag of bones. Now he sounds like he's crazy.”

"Oh, Prosper knows wha he's doing. Rezd and Tanya have had diplomatic and psychosexud
training, and in the past they've been very successful. They're smart, they work as a team, and they'll do
absolutey anything to get results”

IIArMHrg?I
"Pretty much. Unde Karolus cdls Rezd and Tanya the nympho twins."

"But you wouldn't know about that? Never mind. Prosper said they might need you, too. Why not
Cousn Hector, he sounds like he doesn't do much.”

"He doesn't. People won't Iet him. He looks like a berserker hero, tdl and blond and with a profile



like a Viking. That's where it stops. He's Uncle Karolus's son, but even Karolus says Hector would be
better off with his brain removed and replaced with a bowl of fruit."

"I dill don't see why they want you involved. Y ou're busy here"

“I'm jugt backup. Undle Prosper doesn't know who the leaseholder is, but he asked around and got
word from somewhere that it's akind of freak recluse computer-modeling type."

"Jud like you. But uphill work for Weasd and Stoaty."

" think that's what's worrying Prosper. No one dse in the family will put ther lily-white hands
anywhere near a computer, so he sees me as a default option. That's why | may have to hop out to
Saturn.” Alex paused, stared &t the table, then took in haf of his drink in a angle swalow. "But | haven't
got to the other part of the megting—"

" "The old order changeth.' " With phase two of the Starseed contract voted on and accepted,
Prosper was moving on to new business. He was handing out printed sheets for digribution around the
table. "With or without the effects of the Starseed contract, Ligon Industries has been losng ground. The
printed columns summarize the combined assets for each of the top ten commercid enterprises in the
solar system, as they were a decade ago and as they are today. Y ou will observe that two of the current
top ten were not present on the earlier lis. Delop SA and Sylva Commensdls are new entries, replacing
Globd Minerds and Turbide. Delop are engaged primarily in Saturn syssem development, and | do not
have to describe Sylva Commensds to some of those here" His eye glanced briefly a Lena Ligon as he
went on, "We, | am happy to say, are dill in the top ten. | am less happy to note that we have dipped
from third to ninth place.”

Great-aunt Agatha Ligon, her hundred and ten years impossible to guess from the trim, youthful body
and lively gray eyes, said sharply, "Ninth! Pah! | remember when we were number one."

"S0 do severd others present.”
"We should never have left Earth! It was aridiculous decison. | told Gonville so & thetime™

"Possibly. But | would have you note that Globa Minerds, which was formerly a top ten enterprise,
elected to reman on Earth. It now occupies the thirty-fourth position on the lig. Permit me to continue.
My andlys's suggests two possible futures for Ligon Industries. We can continue as we are, watching our
relative sze and influence decline over the next decade. Or we can seek merger with some other group,
preferably one of the riang powers in the solar system. You may have your own suggestions. |, of
course, dso have my preference.” Prosper Ligon's bony finger stabbed at the sheet. "I propose that we
pursue dliance and merger with the burgeoning empire of Cyrus Mobarak."

Alex was surprised, but less so than others around the table. Hector sat with his mouth open. Cora
and Agatha muttered, "Upgtart,” and "Charlatan,” in unison. Alex’'s mother whispered, "The Sun King!" as
though the phrase was origind with her. Alex knew that it wasn't. But his mother's words were echoed in
awed tones by Cousins Juliana, Rezel, and Tanya. Unde Karolus gave a short bark of laughter and said,
"Rl marks for nerve, Prosper. But Cyrus Mobarak is riding high. Give me one sound reason why he
would have the dightest interest in merger.”

"l propose to do exactly that. Cyrus Mobarak has indeed been successful—"



"Damn right.”

"—and heisambitious. At the sametime, heis a saf-made man who, adthough he would never admit
it, yearns to be associated with old money and influence. Who, thirty years ago, had heard of the
controlled-fuson Mobies, or of Cyrus Mobarak? Did someone here utter the word upstart when |
mentioned his name?"

Karolus nodded across the table. "I think that was Agatha. But youre mising the point, Prosper.
Merging Mobarak's operation with Ligon wouldn't give Mobarak himsdf any satus with the Inner
Cirde"

"A ample business merger would not. But what if it was a union of the two families, through shared
children? Cyrus Mobarak has two offsaring of his own. The eder, his son David, is dready committed to
aunion. However, his daughter Lucy-Maria is young, unattached, and digible. Lena, we have dready
hed discussions on this matter. If you would like to summearize—"

"Let me get thisdraight.” Kate had stopped fiddling with the top of her dress as Alex went on with his
description of the medting. Now she was gtting totdly ill. "All this talk about a family union.” Do they
mean marriage?’

"l guess s0." When Kate stared at him, he added, "That iswhat they mean.”

Alex had been told a hundred times that he was the System's least perceptive man when it came to
reading women's fedings. But when Kate dill said nothing, he went on, "Are you againg marriage”?”

"No, no." Kate's blue eyes looked away. "I think that the whole marriage business is a bit, well,
old-fashioned, especidly if people haven't lived together. But if someone wants to get married, it's up to
them. Maybe Mobarak's daughter feds like that. But in your family—is this your mother agan?’

"Of course it's my mother again.” And then he was forced to make a correction. "No, it's not just
mother. It's the whole damned family."

"But what right have they to decide?' Now Kate could not St dill. She was rubbing her hand dong
the tabletop, spreading aring of condensation from her glass. "It would be an arranged marriage. You'd
think we were in India or Persia, a thousand years ago. Have you seen pictures of this Lucy woman?'

s
"Wdl?'

"She looks nice”

"Nice? That's the best you can come up with? Strawberries and cream are nice. Is she pretty?'
"Yes but | think she's been worked over quite abit.”

"Il bet. Mobarak can afford the best surgeons and splices. Have you met her?!

"Not yet. But Hector has, and he says she's gunning.”

"Is Hector a candidate to marry her? Isn't he the cousin with a turnip where his brain should be?"



"No oneistaking about Hector."
"They are talking about you. Right?'
"They want me to meet with her.”
"And are you going to meet her?"

"l don't see tha | have much choice” Alex redized that wasn't enough. "It's hard to describe what the
gtuaion islike to somebody who has never been in one of the meetings. Family needs take precedence

over everything.”

“Like hdl they do. Family needs weren't considered when your cousin Juliana opted to become a
Commensd, with permanent Serility. Suppose that Mobarak's second child had been a boy? Family
needs didn't make your mother become a Commensdl, ether.”

" wish she hadn't. | worry about that. Nobody redly knows what being a Commensd can do in the
long run."

"But she did it anyway. And so did one of your great-aunts.”
IIAgamu

"So they are dlowed to choose multi-organism symbioss and derility, in exchange for guaranteed
hedth and beauty. But you can't. Let's get back to the subject. To be a negotiable asset with Cyrus
Mobarak, you have to be young, mae, of adequate intdligence, and able to breed. Like you. It's a
mirade they let you come and work herein thefirg place. Who knows who you might deep with? Who
knows what diseases you might pick up? And there's another thing."

Here it came, the moment Alex had been dreading. Kate hed her glass in front of her face, so he
couldn't see her mouth and chin as she said, "What about us?'

IIUg?I

"Us Do you want it spdled? U-S. You and me. | suppose dl this pressure of important family
busness has made it escape your attention, but you and | have been shaiing a bed for the past two
months | had the illuson that you were enjoying it. What happens if the grest family union is achieved,
you are the popular choice, and Lucy becomes Mrs. Alex Ligon?'

"I don't know."

"Wdl, | do." Kate dammed her glass down hard, so that the sweet and sticky liquor splashed out
onto the table. "I'm not a possessive person, but sharing a dick with somebody ese—even if she's the
har to the whole Mobarak fortune— isn't my idea of a good time. Y ou go fuck Lucy if you want to. And
while you're at it you can go fuck yoursdf."

Kate stared at Alex, her eyes blinking rapidly. Then she stood up, nigged her dress higher so thet it
covered her to the neck, turned, and was gone.

Alex sat done. He had hoped to share with Kate his concerns over his mother. He had examined
Lena Ligon closdly during the meting at family headquarters, and believed he saw evidence that the
Commensd his mother had become was profoundly different from the origina person.

He wasn't going to be able to talk about those worries tonight; nor would any bed he dept in have



Kate Lonaker by his sde. The evening stretched out in front of him, empty and barren.

He stood up and headed for his office. Should he run his computer models now, rather than waiting
for the morning? Maybe not. So far, the glories of Seine-Day had not lived up to ther hilling.



Humeans had been ligening for messages from the stars for a hundred and fifty years. What were the
chances that you, Milly Wu, would here-and-now discover the firg one ever?

Milly told hersdf, dl the time, that the odds were enormoudy againgt her; and yet, every morning, as
she sat down in her little cubicle she fdt an odd frisson of expectation.

It was her third week of work, and the routine was dready familiar. Incoming sgnds from dl
wavdengths went fird to the centrd "mill" of the station, for basic processing and reduction to a standard
format. The mill was fully automated, and no human played any part in the operation.

Next came a series of computations and tests, again without human involvement, designed to discover
deviations from randomness. There is a fine line between a Sgnd that is unpredictable but
well-determined, and one that is totaly random. For example, the digits of such numbers as d or e or
Euler's congtant, y, form an infinite sequence in any number base you care to choose. You can cdculate
eech dement of that sequence, such as the number-gtring that begins d's base-10 representation,
3.14159265358979323846 ... for as long as you have time and patience. No matter where you stop, a
the millionth or the billionth or the trillionth digit, there will dways be a specific and unique next digit. The
number d is therefore wdll-determined, with absolutdy nothing random about it. At the same time, no
matter how far you go, the next digit cannot be predicted from what you have aready.

Of course, if you were to discover thefirg thousand or ten thousand digits of &, to any number base,
inaggnd recaived from space, that would be another matter. It would provide proof, without doubt and
without the need for any other information, that an dien intdligence was broadcagting to the universe,

Milly had known dl that, long before she gpplied for a postion with Project Argus. It was dso a safe
bet that the Argus computers, hillions of times faster and more accurate than any human, were screening
for untold millions of digit sequences drawn from pure mathematics and physics.

So what did this leave for humans to do? Exactly what Milly was doing now: using the humean ahility,
so far unmatched by any machine, to see patterns.

Every morning, the mill produced a varigble number of sgnds with some dement of strangeness.
Every morning, eighteen humans in their separate cubicles were provided a quota of data sets for
individud examinaion. No one in the andyss group knew how many sgnds the mill produced on any
particular day for human ingpection, and dl assumed that on some occasions two or more people would
be given the same data. In principle no data set was more than one day old, but Hannah Krauss had told
Milly that new arrivas would often in ther firg weeks be given an old anomdy, to see what they made of
it. Jack Beston cdibrated and compared the qudity of people aswdl as sgnds.

He was more than an Ogre, he was a paranoid Ogre. Milly and her fellow-workers at the Argus
Station could esat together if they wished and interact socidly as much as they liked. What they were not
supposed to do, ever, was compare notes about their work. Anomalies were not to be advertised, nor
were they a subject for group discusson. They were to be reported directly to Jack Beston.



The data for individud andlyss were divided into what on the L-4 sation were known as "cdIs™ As
Milly pulled in the firg cdl of the day, she reflected that she too might as wel be in a cdl. Worse than
that, she was in solitary confinement. The cubicle to her left was occupied by a mournful-faced woman in
her middle fifties who apparently had no other existence than work. Lota Danes was never in the dining
area, and no matter how early Milly came to her cubicle, the door of the neghboring cubicle was dways
closed and the red dgn outside showed that it was occupied. The hyperactive man who sat on Milly's
other Sde was at the other extreme of behavior. Smon Bitters kept random hours, popped in and out of
hiscubicle dl the time, stuck his head now and again into Milly's own little partition, placed his right index
finger on the end of his nose, then ducked out again without a word. He apparently spent the whole of his
working days wandering the station. Milly wondered how he ever fulfilled his daily quota. But apparently
he did, otherwise Jack Beston would have shredded him at the weekly review mestings.

"Youll be along way from home" her stepfather had said, just before Milly left Ganymede. "Make
friends there, so you won't fed londy."

Sure. But how, with eccentrics like these?

Maybe Milly was one hersdf. Thiswasn't what she had expected when she signed up to come to the
L-4 location and the Argus Project, but Hannah Krausss warning after her first couple of weeks in some
ways matched her stepfather's. "The work hereis chdlenging and interesting, but it's londy. Try to make
friends, and find activities outsde your work. Do you know the occupationa hazards of mathemdicians,
logicians, and cryptandyss?

"Depresson?’
"Depresson, yes. Also insanity, paranoia, and suicide. And isolation increases the odds.”

Now they warned you, when you were aready here. Milly examined the screen in front of her. She
could process the cdl that she had just loaded in endless different ways. It came in as a long sring of
binary digits anything from a million to hillions of 1's and 0's. She could transform that to any number
base, introduce any breaks that she liked, look for repesting srings, present the data factored into two-
or three-dimensiond arrays, transform the results to polar or cylindrica or any other orthogond set of
coordinates, examine the Fourier transforms and power spectra of the result, cross-correlate any section
with any other, compute the sequence or image entropy, seek Sze or shape invariants, and display any or
dl of those resultsin awide variety of formats. In the firs few days she had developed her own preferred
auite of processes, with a shdl of operations to run their sequence automaticaly. All she had to do was
gt, observe the results, and dlow her imagination to run free in its search for oddities, or—there was
aways hope—meaningful patterns.

While she worked, spectra figures from the past wandered through Milly's mind. They were her
heroes and heroines. Here was Thomas Y oung, the universdly gifted nineteenth-century Englishman who
moved so easly from medicine to physics to linguigics He had taken the multi-language inscriptions on
the Rosetta Stone to gain a firg handle on interpreting Egyptian hieroglyphics. The polymath Y oung had
dismissed his work casudly, as "the amusement of a few leisure hours" Here was the Frenchman,
Jean-Francois Champoallion, finishing the work that Young had begun, and writing his book on the
subject that had so fascinated Milly at seventeen—the same age at which Champoallion had been made a
ful professor a Grenoble.

A century later than Champollion, the quiet American classcist Alice Kober had patiently begun to
unravel the mygteries of the Cretan language, Linear B, work that after her early desth was completed by
Michad Ventris and John Chad-wick. By Chadwick's side, as a fdlow worker a an English dassfied
fadlity during wartime, stood the enigmatic and tragic figure of Alan Turing. Turing, with his rumpled



clothes, dirty nails, and unshaven face, had been a nonparell cryptanady<, as wel as the godfather of dl
the computers that now surrounded Milly. His life had ended with the suicide that Hannah Krauss warned
of for workers in cryptandyss. Behind Turing, a century earlier, stood another computer godfather,
Charles Babbage, hmsdf a noted cryptandyst who had cracked the "unbregkable’ Vigenere cipher and
who straddled the line between genius and eccentricity.

The godmoather for Milly's own fidd, the interpretation of sgnds from the stars, had been born a
generaion later than Turing. Jocdyn Bdl, when she was no older than Milly hersdlf, sat done day after
day and night after night studying radio telescope signds, until one day she came across curious repesting
patterns of eectronic noise that she had named "soruff.” For a time, Jocdyn Bdl and her research
supervisor believed that what she had found was what Milly now longed so desperately to seer synthetic
ggndsfrom far across the gdaxy, sent by intdligent beings. They even—in private if not in public—called
them "LGM objects,” the initids standing for Little Green Men. Jocelyn Bell's actud discovery, of naturd
sgnds sent out by the rgpidly rotating neutron stars known as pulsars, was a greet surprise and a grest
event in the history of astrophysics; but it must dso have been, in some ways, a disgppointment.

And that, Milly reflected, was both the promise and the curse of SETI. If you did discover a pattern,
the odds were long againg it being what you hoped. Far more likely, you had accidentally come across a
natura phenomenon. Nature had a thousand ways of producing a 9gnd with some repeating pattern.
Almog everything in space—planets, moons, stars, galaxies—rotated, and each had its own magnetic
fidd. The combinaion of fidd and soin could spit pulses of eectromagnetic energy in any direction,
across thousands or millions of light-years. Discovery of a new such phenomenon might be a great
stientific event, but it was not a message from inteligent diens.

And if what you saw was not naturd, then it was most likdy a man-made sgnd, thrown out casudly
and cardlesdy by some humean activity within the solar system.

Like now. Milly had on her screen a power spectrum with well-defined peaks. Something was
generding blips of energy a regular intervals, and it certainly looked like a sgnd. It aso came from a
definite direction in space.

She skipped back a day to examine earlier data from the same direction. The pattern vanished.
However, observations were made in dl directions, through the full 46 of solid angle around the Station.
She asked the computers to seek a match in a widening cone around the direction of the sgnd. It took
maybe thirty seconds, and there it was. two amogt identical power spectra, one day apart, and from
directions three degrees apart in the sky. Concluson: the source, whatever it was, lay within the solar
system. No dgnd source a interstdlar distances could move through three degrees of arc in one day,
unlessit was traveling at least a hundred times as fagt as light.

Curse tha one, cross it off, noteit in the log, and pull in the next data cell. Like everything presented
to the eghteen andydts, this one had been flagged by the computers for specid treatment. However, it
was contrary to Jack Beston's policy to pass onto the andyd the nature of the computer report. He
argued that such information encouraged mindess agreement, and inhibited free association and pattern

recognition.

Milly activated her program suite, to see what it could do with this one. It had just begun to run when
she heard a jinging sound from behind her. It made her fed very uncomfortable. Jack Beston was
ganding outside the open door of her cubicle. He moved very quietly, but he had the habit of jingling
whatever was in his pocket, coins or keys, so you could not accuse him of cregping up on you.

She swiveled her chair around. He was there, his head to one sde, watching her displays. He had a
little haf-smile on his face and his green eyes were closed to dits. Without saying a word he stepped



ingde her cubicle and stood staring at the screen.

Didn't the man have any manners? No wonder everyone on the Argus Project was so rude, when its
leader st the tone for the whole place.

"Hm—hm." Milly coughed, ddiberately drawing his atention to her. "I'm trying to work in here, Sr.
Y ou're interfering with that. 1 would prefer that you leave” She didn't insert the customary "respectfully”
but if that got her fired, what the hdl. Jack Beston looked too much like Aly Blanes for comfort, and sexy
Aly was hdf the reason she had Ieft Ganymede.

If Beston heard her, he didn't show any dgn of it. His eyes were dill fixed on the screen, athough
there was no way that the display could be intdligible to him. This was Milly's own set of program
protocoals, ther outputs tuned to her way of thinking.

If Jack Beston understood that, he gave no 9gn of it. He watched the outputs parade across the
screen, the input data transformed in a thousand separate ways.

"It's ingde the solar system,” he said a last. "A long way out of the ecliptic, though, so my guess is
weve got some joy-riding clowns watzing around the Egyptian Cluster at high solar latitude. Illegd, and
they're bound to be caught, but they never learn." He checked a device on his wrist. "Recent, too.
Nothing there two days ago."

He turned away from the display, as though suddenly it had logt dl interest, and went on, "You're
working very hard, Milly Wu. Also, you know what you're doing.”

It was a compliment, but not much of one. She burst out, "How can you possibly know whéat the data
show? The andysisisnt hdfway finished."

"Experience, and a thousand disgppointments. I've been working on this for dl my adult life
Sometimes | think 1've seen everything that humans and the gdaxy have to offer. Except what we're
looking for. A red SETI 9gnd.”

"It's there. Milly wouldn't stand for that style of negative thinking. "It's there, and well find it."

"Good for you, Milly Wu." Fndly, he was looking right into her eyes. "Look, | told you you're
working hard, and | think you're working too hard. | can see it in the bags under your eyes, and in your
hands. Y ou need a break. Would you care to have dinner with me tonight?"

A great compliment, to tel her how battered she was looking. Would she like a break? Of course she
would. But there was Hannah, stting on her shoulder and warning: "His two interestsin life are the search
for extraterrestrid intdligence and the seduction of new femade workers. You can fed free to refuse—"

" don't think | can go to dinner, thank you. | have too much work to do."

It didn't faze him & dl. He stood, one hand in his pocket jingling keys or coins, the other touched to
his brow. The little smile was dill on hisface. "That's up to you. But if you care to change your mind, I'l
be in my quarters until Sx. You know where they are. Keep up the good work, Milly Wu."

The sheer presumption of the man. He assumed that she would know where his quarters were. She
did, of course, because Hannah had given her the complete tour. But what an arrogant bastard.

Milly turned back to her work. She was trembling and her mind fdt fuzzy. She ought to eat. A couple
more cells, and then she would take a rest. The reaults of the latest data cdl were gppearing, and the
mogt damnable thing about them was that Jack Beston had cdled it exactly right. Some ship was



bouncing around in the Egyptian Clugter, far out of the ecliptic, with no more idea of radio slence than an
interplanetary cdl girl. Thefind evidence was unmistakable. But how had Jack Beston, with nothing but a
few fragments of information, known?

Experience, he had said. Well, dl the rumors confirmed that he had plenty of that, and in more areas
than one. Lecherous creep. | should have stayed on Ganymede.

Milly had dways prided hersdf on her power of concentration, but the effort to turn her atention
back to her work took dl her willpower.

The next cdl was smple and should have been caught by the computer. The SETI array had picked
up sgnds from a vessd in trangt from Dione to Hyperion. All the clues were there—orbit close to the
ediptic, moving source, standard frequencies. It made you wonder just how much you could rely on the
pre-screening programs. Maybe that's the place where someone ought to tdl Jack Beston to invest some
effort. Not that the Ogre was likdy to lisen.

Milly rolled in the data for the next cdll. Last one, then something to eat. This one looked different, so
different that she ran her entire shell of standard programs without gaining any fed for the reason it had
come through as an anomay. The evidence accumulated dowly, and it was dl indirect. First, the source
was agan far out of the ecliptic, and this time it came from nowhere near the Egyptian Clugter. That
reduced the chance of accidental shipping Sgnds by a factor of hundreds. Sgnd frequency and sgnd
type were equdly odd. Rather than being in the "water hol€" between the neutral hydrogen and hydroxyl
ion emissions, thiswas a dizzyingly high neutrino energies, where the resonance capture probability was
correspondingly high. The trouble was, no human-made generator could fire a modulated neutrino beam
a those energies.

Something was there. The question was, message or mirage? The universe was quite capable of
producing energies so far beyond human ranges that the mechanisms themsdves were il in debate.

Thoughts of food forgotten, Milly settled down to work harder than she had ever worked. It was an
axiom of SETI: no matter what you think you've found, you haven't. Go back, take another ook a the
data, and see what you've been doing wrong.

Milly transformed, inverted, deleted, amplified, and computed cross-correlations until her head spun.
The anomdy persisted. It seemed to be outside the solar system, though there was inadequate pardlax
from recent motion to determine just how far outside. The 9gnd aso provided repetitive sequences. One
of those, factored from a one-dimensiond input data stream to a 2-D array udng a product of primes,
reveded a pattern of 1's and O's that hinted a the outline of a circdle. Deviations were so amdl that they
looked like 9gnd discretizetion error. Milly could imagine no naturd process that would lead to that
result. And the imagined cirde had grings attached to it, filaments of binary digits which hinted at an
interndl structure of their own.

It was close to midnight when she gave up. She could make no sense of what she was seaing; or
rather, she could make sense in exactly one way, and it was the one that dl her indincts and knowledge
of history told her was too good to be true.

What now? Should she do something with what she had found, or ought she let it Smmer in her brain
and take another look at everything in the morning, when she was less tired? The whole history of SETI
was riddled with peaks of excitement, followed a few hours or days later by troughs of disappointment
when a 9gnd was not repested, proved to have arisen within the solar system, or had some naurd
explandion. It was known as the "Wow effect,” named after a famous incident in the firsd decades of
SETI when an impressive but flegting anomay was seen once—and never again.



Jack Beston's own words from one of the weekly review mestings findly convinced her. He had
offered awarning. "We operate here in the classic 'hurry up and wait' mode. I've been working the Argus
Project for ten years. | expect I'll be running it ten, twenty, thirty, forty years more—maybe until they
drag me out of here feet-first. But don't let that fool you into thinking that anything we find isnt urgent.
Theré's no prize in this game for coming second. If you think you're working hard, you can bet somebody
on the Odin Project is matching you, hour for hour. They are a competent group, they're well-funded,
and they are well-organized.”

It showed respect for Philip Beston, the firgt time that Milly had ever heard Jack say anything positive
about the Bastard.

"Dont come to me with every half-assed idea or suspicion,” Jack had continued. "Check it out Sx
ways forward, then Sx ways backward. But if it ill checks out—amost everything wont, I'll guarantee
that—you bring it to me, and only to me. It doesn't matter what I'm doing, night or day, deeping or
waking, taking a bath or taking a crap, you come get me a once.”

At once.

Milly fixed her outputs in their find form and exited her cubicle. She did have the sense to close the
door after her. If others a the Argus Station learned how far out on alimb she was going, she would be a

laughing stock.

The dation corridors were slent and dimly lit, powered down for what was by convention the
degping period. Milly dowed her pace as she came closer to her destination. She fdt sure she was going
to look like afoal, if not to the whole ation then at least to one person.

She knocked and pushed the door open. Jack Beston was ingde, and he was not adegp. Wearing
loose pants and an undershirt that reveded just how thin he was, he was stting bolt upright at a smdl
desk and garing a a large sheet of paper that seemed dl mathematica symbols. He looked up, startled
by Milly's entry. Hisinitid look of annoyance was replaced by a amile

"Wdl, thisisa surprise. It's ahit late for dinner, but there are other diversons even at this hour. Why
don't we—"

"l want you to come with me. Y ou have to look a something.”

An ogre he might be, but he was no fool. He caught the edge in Milly's tone and stood up at once.
"Lead the way."

In his undershirt, with no shoes?
"I think I've found something,” Milly said. "If I'm reading it right—"

"Sah. Fird rule of SETI, you can lead the way but you can't lead the witness. Show me what you
have. Don't tak about it."

He was, thank God, teking her serioudy. There was no hint of mockery or derison in his tone. Milly
hurried back through the quiet corridors, usng her hands and feet to increase her speed in the low-gravity
environment of the Argus Station. She could sense Jack right behind her, probably skeptical but 4ill
impeatient.

"“There" Milly, opening the door to her cubicle to reved the display, fdt that she was dlowed a least
one word. He nodded, pushed past he—and closed the door before she could follow hmiin.



What was she supposed to do now? Milly stood and waited, smmering with anger and frudration. He
didn't know how to run the suiite of programs that she had developed. He had no idea what tests she had
performed. He had no notion of the combination of factors that suggested to Milly an extra-solar agnd of
non-natura origin. So what the devil was he doing?

She waited, eyes tired and ssomach growling. She had eaten nothing since discerning the firg hint of
the anomdy, and that had been before midday. Her last med had been breakfast. No wonder she fet
dizzy and hollow.

How long was she supposed to stand and do nothing? The hdl with the man, it was her anomady. She
reached out, opened the door, and stepped into the little cubicle. Jack Beston was gtting rigid in front of
the display. The results that Milly had left on it had disappeared. In their place was an unintdligible
image—not numbers or graphs, but swirls of color.

He had heard the door open, and he turned. Milly stood her ground, haf expecting a curse. Then she
saw his face. For the fird time snce she had met him, his green eyes were fully open, and they were
looking through her and beyond her.

"WdI?' Her own voice sounded as weak and nervous as she fdlt.

Gradudly, his eyes focused. He nodded. "It's possible. My own tests are ... interegting. We may have
found something." He frowned. "Credit where credit is due. You may have found something. But don't
get your hopes up high. | put the chance a one percent. I've fdt this close before, a dozen and more
times and it never held up. This one seems to be extra-solar, but we need a hisory and a pardlax to give
us a distance estimate. Did you run a historical seerch?”

"Partid. | looked back three months, and | couldn't find any trace of it."

Milly understood the dgnificance of Jack's question. The multiple receivers a Argus Station could
pinpoint the direction in space from which a 9gnd was coming, and if that direction was changing rapidly
then the source had to be ingde the solar sysem. However, a dow-moving Sgnd source was not
aufficent evidence to prove that it was of extra-solar origin. To determine the distance of something many
light-years away, you needed to look at it from two directions. That implied a least two different
obsarvations, taken from locations far enough apart in space to provide adequate pardlax. The
movement of the Argus Station itsdf, asit orbited in the same plane as Jupiter, would eventudly provide
thet separation. But one full revolution of the station around the Sun, like one revolution of Jupiter itsdf,
took aful twelve years.

Milly fdt her spirits drop. She knew the three stages of SETI as wdl as anyone D-V-I—Detect,
Veify, Interpret. What she had done was, a best, Stage 1. Did that mean they would have to wait years
and years, to obtain along enough basdine for verification that thiswas truly a gelar distance?

Jack's face betrayed his own mix of emotions. He acted casud, but she could see that he was
enormoudy excited. After a fev moments he said, "Damnation. And then, "Tonight we say nothing to
anybody. Tomorrow we show this to the second-tier andyss group'—Milly didn't know there was a
second-tier andyss group—"and see what they decide.”

Milly said, "And then? The long basdline observation..."

"And then,” Jack stood up. "And then, if were dl agreed on a probable detection, we have no
choice. Well need veification. You and | will have to make atrip.”

"To Ganymede?' Milly had in mind some vague notion of edablishing ther priority—her



priority>—proving that she and the Argus Station were the firs to discover a 9gnd from the stars. But
couldn't such adam be made smply by sending a sgnd? She said again, "Do we actudly need to go to
Ganymede?'

Jack was sheking his head. "Forget Ganymede. Unless dl thisfdls apart when we take a closer 100k,
tomorrow we head for the Odin Station at Jovian L-5." He gave Milly agrim amile. "A treat for you. You
Oet to meet the Bastard.”



Y ou couldn't prowl in zero-gee. If you could, Janeed would have been doing it. She was done in the
twenty-meter emergency room of the big orbital platform, with nothing to do but wait and worry.

The platform was designed to handle arrivals with space-sickness, everything from food poisoning to
pure-oxy flash fires to cerebrad edemas caused by too-low pressures or vacuum blow-out. Today,
however, there had been no emergencies. The center was busy with routine physca examinations, for
Janeed and Sebastian and a score of other people preparing themsdves for a high-acceleration run from
Eath to Ganymede.

Janeed's physicd exam had seemed like no physca at dl. A battery of machines had clicked and
clucked at her while she stood in front of them. That took maybe ten minutes. Then there was the pill. It
was round and the size of her thumbnail, and she had swalowed it only on her third try. Even then she
needed the assistance of a gulp of water.

The technician, a cheerful blond man whose delicate bones suggested that he spent most of his days in
micro-gee environments, had apologized. "The PO used to be quite a bit sndler.”

llm?l

"Perigdtic Observer—the pill. It used to be only as big as a pea, but they just put in a whole new
suite of sensors to monitor liver enzymes and perform red-time blood chemidry. I've complained about
the sze, and they've promised a version hdf as big in maybe a month. But for now..."

But for now, the naturd perigtadds of Jan's dimentary cand was trangporting the marble-sized pill,
with its formidable suite of sensors, dong the length of her digedtive tract. Tomorrow the PO would be
naturaly excreted, bearing a complete record (induding color images) of every inch of her from throat to
anus.

Even with the pill, the physicd was quicker and smpler than Jan had expected. She was in and out in
less than half an hour. So were the others. They had emerged from the medica center and headed off to
their own quarters to prepare for the flight out.

All except Sebastian. He had gone into the medicd center a the same time as Janeed, two and a haf
hours ago. He had not, to her certain knowledge, come out.

Where was he? Should she go back to ther own quarters, and wait? But if she did, al she would do
was St and worry.

Fndly she went back in, through the diding door from which she had come out. It was marked NO
ENTRANCE, but not locked.

The blond technician who had tested Jan was standing by what looked like an ultra-centrifuge, peering
into a binocular microscope. He glanced up as the door closed behind Jan, and said, "The place where
you go for the tests—oh, it's you." He grinned a her. "Have you been waiting around dl this time? I'm



sorry, | thought you knew that you were done for the day. You jus come in tomorrow, so we can
recover the PO if that hasn't happened naturdly.”

"It's not me. I'm worried about somebody ese who came in a the same time as | did, and he hasntt
come out.”

"Is he your—"

"Hé's a close friend. We're flying out together.”

“I'm sorry, if he ian't ardative or partner we're not supposed to give out medica information.”
"l just want to be sure that there's no problem.”

He looked at Jan, hesitated, and said, "Oh, dl right. You know what they say, rules are made to be
broken. Wait here for aminute

"l redly appreciate this"
"But don't follow mein, or I'll get into red trouble.”

He vanished through another door, again labdled NO ENTRANCE. Jan was left waiting again, but
nat for long. The blond man reappeared, together with awoman in a blue uniform.

The woman said, "I'm Christa Matloff, and I'm the director of this fadlity. Fritz says that you are a
close friend of Mr. Sebastian Birch?'

"Yes Ishedl right?'

"Hés fine, so far as we can tdl, but were 4ill doing tests on him. How long have you known Mr.
Birch?'

"Jug about dl my life”
"Good. Do you have afew minutes?'
"Asmuch time as you want."

"Wonderful. If you would just come with me" Chriga Matloff led the way through the NO
ENTRANCE door. Jan followed, wondering why they bothered to put up dgns if everyone ignored
them. She had rather expected to see Sebastian, but once through the door the other woman turned left
and led the way to a private office whose walls carried an odd mixture of pre-war artwork and detailed
color diagrams of the human anatomy. She gestured to Jan to take a sest.

"Let me repesat what | said earlier. Mr. Birch isdl right. In fact, unless the Perigatic Observer finds a
problem, I'd say he'sin excdlent hedth.”

"But we came in this morning. | was finished ages ago.”

“I'm sure. Normdlly, the tests take less than hdf an hour. In Mr. Birch's case, we discovered
something rather odd—not an illness, let me reassure you of that. But something. That's why | want to
ask you about Mr. Birch's background. Where did you fird meet, and how often have you seen him
snce then?'

Something, but not an illness? Then what? Something to do with Sebastian's ability to imagine



cloud patterns that bad not yet happened?

Chrisa Matloff seemed like a down-to-earth type, not somebody who enjoyed mysery for its own
sake. Jan did her best to give a concise but full answer. She suspected that it would not be enough.

Jan and Sebastian were probably not the same age, but in a sense they had been born on the
same day. There must have been years of life that preceded that, two or three of them before Jan's
first memory. But for her, life began with aride in a low-flying aircraft, cradled by a dark-skinned
woman who stroked her hair and told her that everything was all right now. Sebastian was on the
woman's other side, snuggled close.

The aircraft flew in long, dow circles. Jan, staring out of the window, saw dark, cindered land
and gill waters. Once she caught sight of something moving, a brown-and-white form that
dithered and lurched toward a rounded heap of earth. The aircraft banked, Jan saw a flash of
flame, and the mottled object was gone. On the ground where the creature had been lay a black
outline of ash. The woman hugged her closer. She said, to herself or to Jan or to someone esein
the aircraft—Jan would never know which—"Another damned teratoma. How many of them can
they be?"

Teratoma. The word meant nothing. It was not until years later that Jan understood the term
and realized what must have happened. The aircraft that had rescued her and Sebastian was
based at Husvik, on South Georgia Idand. It had flown many thousands of kilometers, up across
the equator from latitude 55 degrees south, to take part in the first post-war survey of Earth's
northern hemisphere. At the time no one in the south expected to find humans alive beyond the
equator. What they feared and what they sought were the teratomas, genetically modified and
monstrous forms created in the Belt and seeded on Earth by Belt ships during the final days of the
Great War. Whatever they found, the survey craft were to destroy.

They had found and killed teratomas by the thousands. They had also found, and rescued, a
fair number of people. The adults were left with their memories intact. Small children found alone
were treated as soon as they were picked up, to obliterate their earlier memories.

It was done as an act of kindness. The months before rescue were of terror and of deadly raids
from the sky. That was followed by the agonizing death of parents and sblings from drinking
poisoned water, or by near-starvation and sometimes by cannibalism. Before their memories were
wiped, the woman on the aircraft had asked Jan and Sebastian their names. She wrote them on
tags and placed them around their wrists; then she touched the Lethe spray to their temples.

That was all they had, all they kept from the past. They were logged in upon arrival at the
displaced persons camp in Husvik as Janeed Jannex and Sebastian Birch. It took a month to learn
to respond to them.

"After that we spent just about every day together.” Jan fdt cold and dammy as she recdled the time
of rescue and rebirth. It was ardief to move on to the normd days of schooling and training and planning
afuture. She had dways taken the lead in that. Sebastian seemed happy to St and dream. If he went



aong with her plans, it was only because she coaxed and persuaded him.

"No long periods of separation?' Chriga Matloff had lisened in sympathetic slence. "What you've
described was more than thirty years ago. You had no individud training snce then,- or different
schools? I'm thinking of art courses, say, that he took and you didn't.”

"None" That last comment sounded as though Sebastian's cloud drawings must be involved. Jan
glanced at the clock. She had talked for close to a quarter of an hour, and there was dill no sgn of him.
"If you think that he might have picked up a disease, I'm sure | would have been exposed to it, too."

She was redly asking a question, and the other woman was smart enough to see it that way.

"It's not a disease. In fact, I'll be honest with you, and admit we don't know quite whet it is. | don't
want you to fed we're making a big mystery out of nothing. Come on, and I'll show you."

She led Jan back the way they had come, through another door and into a room filled with CAT and
PET scanners and SQUID sensors, flanked by rows of monitors. Jan, to her greet relief, saw Sebastian
gtting down at the far end. He wasfully dressed and—typica Sebastian—quite relaxed. He caught sght
of Jan and gave her a nonchdant wave.

"You'refeding dl right?" she called.
He frowned. "All right? Y eah. Getting hungry, isdl. We about done?'
He addressed his question to a blue-uniformed man who was finetuning an image on a monitor.

"Done as were likdy to get.” The man turned to Christa Matloff. "Weve scanned, anayzed,
recorded, and tagged. What now?"

"Did you perform the search?

"Long ago. | can show you the structures, and | can assure you that there's nothing like it in the data
banks."

"Did you search thefull Seine?!

"No. Weld have to get specid authorization, and | didnt think | needed to." The man turned to
Sebadtian. "Y ou said you've never been off-Earth before?’

"Nah."

"So it's down on Earth, if it's anywhere. And it's definitdly not in the Earth data banks. Do you want
meto sat up aful Seine search?"

"I don't think so, not at the moment.” Christa Matloff stepped toward the monitor. "Let's have another
look at it

It! They kept saying "it,” but what was it?

Uninvited, Jan followed the other woman. Sebadstian, uninhibited as ever, crowded forward and
pushed his moon face close to the digplay.

"Something in the white cdls”" the man said. "Thisis a one to a hundred thousand. See the little round
dructure, a tiny nodule in with the other organelles? Theré's one or two of ‘em in every couple of
thousand white blood cdlls”



The screen showed asngle irregular oval. Within it, close to the cdl wall, two dark spherica objects
were cdearly vishle

Chriga Maloff stared in slence for afew seconds. "In other types of cdls, too?"
"l haven't found any."
"Did you do DNA and RNA checks?"

"Sure. Not asgn of either one. Were not deding with anything bacteria or vird. There's dso no Sgn
of interaction with the rest of the cdll. They just st there"

"Chemicd andyss?'

"Yes. That's another reason I'm sure they're not dive. An ultimate andyss showed eght dements
present: hydrogen, nitrogen, oxygen, magnesum, dlicon, potassum, manganese, and zinc. But no
you-know-what."

“No carbon?'
"Not a trace. They're inorganic.”

"So what are they?' Christa Matloff addressed the question to everyone, but it was clear that she was
not expecting an answe.

"Beats me" The blue-uniformed man shrugged. "But we have plenty of samples, and well go on
looking. | can tdl you one thing, nothing I've seen could possibly be interpreted as a carrier of disease.
That's my job, to make sure that were not sending dangerous pathogens to the Outer System. And of
course, we had to confirm that Mr. Birch isin good hedth. He is. Remarkable hedth, consdering his age
isthirty-five and he says he never takes any exercise. Dr. Matloff, as far as1'm concerned he's cleared to

go.

"I'm glad to hear that. Vania Bloom would never have forgiven me if 1I'd said he couldn't go. She's
itching to get & him. But | just hate to leave dangling myderies” She turned to Sebagtian. "Ther€s
something peculiar ingde your white blood cdls, and your brain functions and scans are dso quite
unusua—did you know you have varigble neurotransmitter take-up rates?"

"Never knew | had them. Is that good?!
"Not good, not bad. Do you ever fed inexplicable fits of weariness, or rage?'
Jan laughed. " Sebadtian never gets mad a anything, ever."

"Then | wouldn't worry about the neurotranamitter varigtions, because they're not doing any harm.
WEell put dl thisinto the officd report, of course. Meanwhile, there's nothing to stop you leaving.”

"Leaving the lab?"

"Leaving the Earth-Moon sysgem.” Chrisa Matloff turned, to indude Jan as wdl as Sebadtian.
"Congratulations, both of you. Pretty soon youll be on your way to Ganymede, then | gather youll be
heading for Saturn.”



FHve more minutes, and Alex must leave. He had to go, but he was so excited that he didn't know if he
could bear to. His feet, in their dumsy formd shoes, fet rooted to the floor of his office. He had been
ganding, fully dressed and motionless, for over two hours.

At lat! At lagt his programs were able to employ the ful power of the Seine, and the difference
between this and dl pre-Seine runs was awvesome. If only he could stay until the end of the firg run...

Theracing clock aready showed 2136—three decades beyond the point where dl earlier efforts had
degenerated to meaningless overflow and massve exponents. On the displays he could now watch the
outward wave, as humanity expanded fagter and faster through the solar system. Tota population had
climbed geadily to dmogt ten hillion. Outward Bound was busy with the mgor satellites of Uranus and
hed a firm toehold on Triton, Neptune's giant moon. A manned expedition was on the way to the inner
edge of the Oort Cloud. The seventh unmanned interstellar ship was on its way. A manned interstelar
ship was on the drawing boards.

Alex could dso zoom the modd in to examine in more detail the prediction for any chosen location;
detall enough, if he so chose, to examine the actions of an individud program dement. That dement was
aperson, or a least the Fax of a person. And the Fax could be sdlected as anything from a crude Leve
One to the most complex of the Levd Fives.

Thelast digits of the clock were changing too fast to be more than a blur. Already the prediction had
advanced to 2140. All parameters showed only orderly change, with no wild swings or uncontrolled
growth. He had set the run for afull century ahead. Another hour—even another haf-hour...

He became aware of Kate standing by his side. She had certainly not been there thirty seconds ago.
He fdt like turning, reaching his arms wide, and embracing her. Kate was the one who had coaxed and
argued and finessed and finagled, until the complete Seine resources were made avalable to Alex's
computer models. This was her moment as much as his, it should be a shared pleasure and excitemen.

Alex was smart enough not to offer Kate even his little finger. Sheld probably bite it off. She was his
boss, so they had no choice but to continue to work together ever since he told her that he had agreed to
meet with Lucy-Maria Mobarak. It was necessary, he had explained, because of "family pressure.” Kate
hed nodded, but from that moment everything between them had been on a cool and drictly professond
bass. He did not recdl that their hands had touched once. As for the idea of deeping together...

He could see from the corner of his eye that she was looking him up and down with disgpprova. He
agreed with her completely. It was not from choice tha he wore dothing so outmoded and
uncomfortable.

Prosper and Karolus Ligon had laid down the rules. "It is nowhere a written requirement, Alex, but it
will be expected of you. We redize that there is no commitment a this moment, on our Sde or
Mobarak's. However, your medting with Lucy-Maria Mobarak is the firs encounter between potentid
heirs of two of the System's wedthiest families Y ou must dress in accordance with tradition. We refer, of



course, to Ligon tradition.”

Ligon tradition stretched back more than two centuries. Which was why Alex, who normaly worked
ina doppy jumpsuit and more often than not went barefoot, now stood attired in a diff and starchy auit of
geaming white, a canary-yellow shirt fronted with jeweled ruby studs thet had taken hdf an hour to
fagten, and ancient two-toned shoes of ydlow and white. They were a size too amdl and cramped his
toes. Forcing those objects onto his feet, he had wondered about Mobarak tradition. Snce Cyrus
Mobarak was by Ligon standards an "upgart” and a "charlaian,” was there any such thing? What would
Lucy-Maria be wearing?

Kate's disgusted glance a Alex's dathing said everything. Her only comment, however, was, "Your
mother isoutside. | don't think you should keep her waiting.”

The modd's internd clock had reached 2143. Soon they would be at the haf-century projection
mark. "Will you keep an eye on this run?'

"I've been watching it closdy dnce the moment it started. Don't worry, Alex. It will not lack my
atention.”

No enthusasm in Kate's tone, no suggestion that this could be an higoric event in the fidd of
predictive modding. Alex nodded, swiveled on his hed, and squeaked ouit.

Lena Ligon was indeed waiting, with an expresson more of curiogty than impatience. "So you actudly
work here. In an office”

"Yes, Mother. Is there anything wrong with that?'

"Oh, no. If that is what amuses you." Her glance took in and rejected the metd wals, harsh lighting,
and worn floor tiles. "And that was the famous Kate Lonaker. She is tdler and better-looking in person
then her video would suggest. Interesting, if it is al-naturd and without modifications.”

It was not an actud question. Alex remained Slent. He dlowed his mother to lead the way, through
the labyrinthine inner tunnds of Ganymede, then onto an eevator that ascended rgpidly more than four
hundred kilometers. By the time they reached their destination leve, the effective gravity had increased
gppreciably.

Alex assumed that his mother had dropped the subject of Kate, as benesth consderation. But Lena
sad suddenly, " She does not talk about you in atypical supervisor-employee way."

IIG.]?I
"No. | sensed that she was angry with you about something. She has airs above her gation.”

"l hed to leave for this meeting, right when | was in the middle of meking computer runs of my
prediction modes."

"This medting is important. Anyway, not that sort of anger. Something more persond.” His mother
flashed a glance at Alex from clear gray eyes, ther whites dmost luminous with hedth. "Are you two
doing what these days is known as co-orbiting, but in my smpler youth was known as fucking each
other?"

"No." Tha was currently a true statement. Fortunately Lena did not go on to more detailed
questioning.



"Good," she said. "Keep it that way. One of your problems, Alex, is that you do not appreciate the
vadt gulf between you and the Kate Lonakers of the world. Ever since the time of your late great-uncle
Sanford, we Ligons have followed a srict selection procedure for child-bearing. The gendtic maerid
brought into the mating from outsde the family comes not from a dngle individud, but is a
carefully-chosen chromosomd synthesis from severa donors. Kate Lonaker is, | fed sure, the product of
some indiscriminate, one-Y, single-father breeding. To her and to women like he—femades with no
family, pedigree, property, or prospects—you represent a catch of dmost unimaginable vaue. It would
not be necessary for her to extort promises from you. She could merdy beguile you into ignoring dl
precautions, dlowing her to become pregnant with your child with or without your knowledge ... |
assume that you remain on long-term prophylaxis? There is, after dl, such a thing as loydty to family
tradition.”

Alex fdt a brief unessiness. He had asked Kate at the outset if she was fertile, and she had replied
that a the moment she preferred not to be. He had believed her implicitly, and il did; but he had not
asked her recently.

His stronger emation, however, was disgust a his mother's hypocrisy. How dare she lecture him
about family tradition, when her own decision to become a Commensd, like that of Great-aunt Agatha
and Cousin Juliana, had been made without regard to family needs? Commensdity conferred, dong with
hedlth and protection from dmog every disease, an irreversble gerility. Alex, waking a pace behind his
mother, surveyed her dender form. She had made the choice and now had the appearance and energy of
atwenty year old, combined with a formidable libido. Her features and figure were perfection.

Lena Ligon was aso, in specific ways that made Alex nervous but gpparently worried Lena not a bit,
no longer quite human.

It made Alex's own skin crawl to think what lay underneath his mother's epidermis. A hundred
tallored organisms shared space in the interior of a Commensd. The one that Alex found most disgusting
was the giant schistosome, a mature and geneticaly-enhanced worm that lay aongside and within Lena
Ligon'sliver. The origind parasite had been the source of weakness and debility for hundreds of millions
of people. This one now guarded its terrain, the lower intestines, againg dl infestations. A lung fluke did
the same for the chest and upper body cavity, a third genemod parasite inhabited one of the larger sulci
of the brain and warded off tumor growth, Parkinson's, and Alzheimer's. These were just the three big
ones, many centimeters long. Scores of other body-dwellers in a Commensa ranged in gze from a
millimeter or two down to a handful of specidized cells. Put them dl together, with their own needs and
priorities, and it was no longer clear who or what controlled the agenda of Lena Ligon's life

It was not even clear that the changes to Lena were safe. The technology in its present form had been
goplied for less than three years. If the methods had been developed in a Ganymede or Mars medica
research center, that would have been some reassurance; but the Commensals were leftover Great War
technology, discovered in the drifting remains of a Belt wegpons shop. Reputable rejuvenators hesitated
to use it. Who knew the origind objectives? Who knew the undocumented long-term side effects? But
Lena Ligon's fedings were farly typicd. "My dear, long-term effects are who-cares effects. We want to
look good and fed good now."

The wordt thing of dl, from Alex’'s point of view, was Lenads new smdl. It was not exactly unpleasant,
rather the opposite. His mother's body and bresth exuded a subtle, musky perfume of modified
pheromones. But the odor was different. A kiss on the cheek from Lena Ligon was now a creepy
experience for Alex, to be avoided whenever possible.

"Remember," his mother said, as though reading Alex's thoughts, "even if you find the sight, sound,
and andl of this young woman rather strange, you must behave properly. If she amiles a you, amile



back. If she offers you her hand, kiss it. If a subject seems disagteful to her, drop it a once. We can
discuss any problems later, within the family. During the meeting, take your cues from me."

Was his mother suggedting that Lucy-Maria Mobarak might so have become a Commensd?

It was a hit late to discuss the point. They were there. They had risen and risen, to a levd of
Ganymede higher than Alex had ever been except on obligatory school trips to see the stars at firg-hand.
This was the very highest leve, with the actud surface no more than twenty meters above ther heads.
Alex's firg thought, that Cyrus Mobarak must have odd tastes to live in such a place, changed after a
moment's thought. The principd business of Mobarak Enterprises was fuson plants, and in the Outer
Sysem the fastest-growing use of fuson plants lay in trangportation. While the number of colonized
worlds grew linearly, trangportation needs grew quadratically. The production of the Mobies had to be a
the surface, or out in space itsdf.

As they stepped out onto the find levd, the light changed. Alex indinctively looked up. Above his
head, no more than ten meters away, stood a window with a glittering starscape beyond. His first
thought—this is dangerous! —lasted only a split second. He redized that whatever the materid of that
window, it would be desgned to withsand anything that hit it. The new Mobarak synthetics could
supposedly tolerate a direct whack from a meteorite traveling at thirty kilometers a second. They could
a0 disspate impact energy so fadt that only the top few centimeters of materid were vaporized, while a
the same time they photo-darkened so rgpidly that the flash of light was no more than gartling even from
as close asten meters.

The double doors in front of Lena and Alex were a fair copy of the ones that fronted the corporate
offices of Ligon Industries. The metd plate with the Sgn, MOBARAK ENTERPRISES, was jus as
discreet. Imitation is one of the more reiable forms of flattery. Alex had secretly questioned Prosper
Ligon's assertion that Cyrus Mobarak yearned to join the Inner Circle of old money and influence. Now
he was not so sure.

He was dso beginning to wonder what he would find on the other sde of those grest double doors.
Somehow, his agreement to have a Smple megting with Mobarak's daughter had escaated. He had
imagined maybe a drink together, or aquiet med in an informd setting. Instead it had become an officid
family affar, with parents as chaperons. Alex was not sure he liked the idea of Cyrus Mobarak as a
chaperon. The man's reputation made anything said about Uncle Karolus or Great-aunt Agatha seem
tame by comparison.

Meanwhile, the Fax who served as automatic doorkeeper had gpparently satidfied itsdf as to ther
identity. The doors quietly smung open. Alex followed his mother into a huge room whose whole caling
was a continuous window, with the naked heavens beyond. Again, Lena took no notice. Alex wondered
if she knew what Nature was doing, less than twenty meters above ther heads. He did, and didn't like
the thought.

It was not the mixture of rock and water-ice that made up most of Ganymede's surface, that was no
danger. The problem lay a little higher. Jupiter loomed in the sky, a million kilometers away. It gathered
from the solar wind an endless supply of high-energy protons, accelerated them with its monstrous
megnetic fidd, and ddivered them as a murderous hal onto Ganymede's frozen surface. A human in an
ordinary spacesuit would cook and die within hours. The only safe way to wander the surface was in
alits bearing in-woven threads of high-temperature superconductors. Charged particles followed the
megnetic fidd lines, harmlesdy around and past the suit's surface. The human ingde remained safe and

ug.
Alex fdt sure that his mother neither knew nor cared. Certainly, she seemed at ease as she advanced



geadily toward the man standing on the richly-decorated carpet that covered the centrd fifteen meters of
the room. The whole chamber was a recreation of some ancient Earth style, with pillars shaped as carved
oddisgues, red-lipped, full-bodied, and digphanoudy clad, et at intervals around the walls. The furniture
was dl amchairs, dark and massive, with alow rectangular glass-topped table st in front of each.

The man in the middle of the ornatey-furnished room was Cyrus Mobarak, known to Alex in
appearance and reputation from media descriptions. Mobarak was in his fifties shorter and more
strongly-built than the video images would suggest, with athick neck that bulged againg a blue-and-white
wing collar half a 9ze too amdl. If Mobarak Enterprises had a "traditiond” uniform for mestings like this,
you would never discover it by looking a& Mobarak himsdf. His suit was plan gray, lacking medds,
decorations, or jewdry. His nose was prominent, he wore a thick shock of hair that he had dlowed to
gray naurdly, and his brow ridges overhung pae, unreadable eyes.

Weas this the famous "Sun King," the powerhouse whose inventions had transformed energy
generation and trangportation systems from Mercury to the Oort Cloud? It hardly seemed possible.

And then Mobarak spoke. His voice was deep, his words quiet and conventiond; no more than,
"Hdlo, | am Cyrus Mobarak. Welcome to Mobarak Enterprises. | hope that before you leave you will
have an opportunity to tour my home and workplace, and see what we do here."

The man seemed to expand and glow as he spoke, invesing smple words with warmth and pleasure
and jugt ahint of humor.

Alex fdt his own pogtive response as he sad a polite gregting and shook Mobarak's hand. His
mother, so far as he could see, mdted, crashed, and burned on firs contact. When it was her turn to take
Mobarak's hand she seemed ready to have an orgasm on the spot.

"Thisis such athrill. Of course, I've heard about the Sun King for years and years, and longed to
meet you. Unless you have other plans, you and | and Alex and Lucy-Maria could go off together and
have amed. | thought, maybe a quiet place where we could begin to get to know each other.”

"That's a splendid idea, and | wish it were possible. But | just can't.” No one, ligening to Mobarak,
could doubt for a moment that his regret was genuine. "It's my own stupid fault, aranging too many
mestings in too short atime. | have to leave very soon. But ther€'s nothing to prevent the three of you
from going off together—I know a perfect place, exdusve and quiet. Why don't the three of you go?
Unless, of course, you fed that the youngsters would be better Ieft to themsdves, just the two of them. |
suspect that they might enjoy that.”

In hdf a dozen sentences, Cyrus Mobarak convinced Alex of three things First, Mobarak was a
mester a deding with people. He had implied that Lena Ligon would be about as necessary to the
forthcoming meeting as breasts on a spaceship, but he had done it in such a way that Lena was nodding
agreement at the nation that the younger generation should be left done. Second, Mobarak had decided
to take a look a Alex before he introduced Lucy-Maria. Apparently Alex had passed that test. And
third, Mobarak was as interested in a union of the two families as Prosper Ligon or anyone ese in Ligon
Industries. Suddenly, Alex wondered what he was about to meet. He had seen pictures of Lucy-Maria,
but you could fix a picture to look like dmost anything. A king of ancient England had agreed to marry on
the strength of an inaccurate picture (and had later executed the man who arranged the whole thing).

Mobarak led the way to a haf-open door. Alex, prepared for the worst, followed.

The room beyond was furnished and decorated in the same lush syle of a departed era. By contrast,
the young woman seated on a two-person love seat defined persond rebdlion and a clash of times and
cultures. Her dark hair was cut in the absolute latest style, straight across her low forehead with framing



curves around her cheeks and shaped to touch below her chin. Her arms, shoulders, and bosom were
bare, her breasts exposed dmog to the nipples. Every sguare inch of that glowing, dusky skin was
covered with the iridescent glitter points that Alex had never seen before except on entertainment stars.
She sat cross-legged, so that a split skirt showed bare leg and more star glitter al the way to her upper
thigh. The overdl effect was sunning. What had Hector said? That she looked terrific? For once in his
life, Hector was right.

Mobarak said, "Lucy, | would like to introduce you to Alex Ligon, and to his mother, Lena.”

The young woman nodded a Mobarak's words but made no attempt to stand or speak. Which left it
up to Alex. Running on shocked autopilot, he followed his mother's earlier suggestion. He stepped
forward, lifted Lucy-Marias hand to hislips, and kissed it.

That produced a frown, followed by an unreadable little amile.

"St down, Alex," Mobarak said. And then, as Alex did so, on a chair facing Lucy-Maria, Mobarak
turned to Lena "l wonder if you might like to see alittle more of Mobarak Enterprises. If so, | would be
delighted to give you a guided tour.”

He didn't wait for an answer, but turned a once toward a smdler door st between two marble
statues of winged lions. Lena didn't even glance toward Alex as she followed.

So much for support and guidance, or any idea tha Alex might receive hepful cues from his mother.
He placed his hands on his knees and wondered how his computer run was going, back in the plain
surroundings of the government offices. He wished he were there.

As an innocuous opening remark, he said, "Y our father seems like a most impressve man.”

There was along and empty slence. The great antiquated room lacked even the normd hiss of an ar
supply system. Alex wondered if Lucy-Maria had some kind of hearing problem that no one had
bothered to mention. Looking into her eyes, big and dark, was like looking into space. There seemed to
be nathing behind them.

At lagt she said, "Impressive? Not if you tak to my mother."
"She's here?’

"Good God, no. She's back on Earth in Punta Arenas. He pays to keep her there. | vist a couple of
timesayear. Shetdlsmehesared shit”

As a line of conversation this one didnt seem promising. Alex, after a few dead seconds, sad, "I
didnt have a father in the usud sense. My mother preferred an in vitro development. The genetic
meaterid on the paternd sde came from a combination of nine different maes that she selected, providing
avarety of different potentias.”

Lucy-Mariaraised iridescent eyebrows and stared at him. He findly read an expresson—"What went
wrong, if you're the result?’—in her dark eyes. She findly said, "You mother looks red good. Is she a
Commensd?'

"I'm afraid s0."

"Afrad? Afraid of what? I'd be one, too, if they'd let me. But it's supposed to make you Sterile, and
I'm the Mobarak prize cow. Breed if you want to feed. You, too?"



"l suppose 0."
She examined him from head to toe. Findly she said, "Do you usudly dress like that?"

"No. | never dress like this. My family put pressure on me to wear these clothes, because they're
supposed to show our family tradition.”

"You look like a Husvik whore-master." She leaned forward confidentidly. "1 had to meet with you,
or get chopped. But | didn't want to. I'll bet you were the same”

"l was" It might not be polite, but it was the truth.

"So we're supposed to st here and imitate armchairs, and bore each other to death. But we don't
have to. They said get to know each other. They didn't say we have to Stay here.”

"I'm not sure that my mother—"

"l saw the way my father looked at her, and she looked a him. They're probably dimbing al over
each other. Tak about afamily merger. I'l bet there's one going on right now."

"Wdl, | don't know—"

"l do." She stood up, in a flud swirl of movement and a flash of long leg. She was tdler than he had
redlized, eye to eye with him. "Come on. You just follow me, there's a way out of here that the security
Faxes monitor but don't record.”

She was off, toward a wdl pand that swivded as they approached. Alex—had he gone
crazy?—followed Lucy-Maria through into a darkening corridor. Twenty paces. He counted them. He
was ready to stop and ask her where they were going when his next step found nothing and he fdl
face-forward.

It was a drop chute. They riddled Ganymede's interior, and Alex was used to them. The difference
was that this one had no trace of lighting and he was fdling through blackness and accderding a a
steady sSxth of a gee. Tha was fine—until you reached the bottom.

"Lucy-Maia?'

He heard her laugh from below him. "Reax, I've done this a hundred times and I'm navigating for both
of us. We have to pass through seventeen branch points. Ten minutes free-fal, then we reach the arrest
phase. Lie back and enjoy. And cdl me Lucy. I'm only Lucy-Maria for officd family busness™

But this teas family busness—or supposed to be. And enjoying was one thing that Alex couldn't do.
What would his mother do and say when she found that he and Lucy had disappeared together?

The descent chute went on forever. Ten minutest That would take them down hundreds of kilometers,
fa below dl resdentid levels, fa bddow the government office levels, beow the agriculturd leves,
dodng in on the deep interior where the blue-green prokaryotes produced the oxygen for dl of
Ganymede.

Where could she be taking him?

They had long ago reached termind velocity. The wind whigled past Alex's ears and touded his har.
His hat, that slly conical family-tradition white hat with its giff peak, had vanished long snce into the
darkness. And now, findly, Alex fdt the arrest fidd. He was no longer fdling at constant speed. A gentle



hand, the same one that had held him clear of the wdls of the chute, turned him upright. Now he was
fdling feet-first, and far below him he saw a amdl circle of light.

As he dowed, his surroundings became geedily brighter. The wdls of the tunnd carried a fant green
luminescence. By that light he caught hisfirst Sght of Lucy since they had left Mobarak headquarters. She
was maybe thirty meters below him. On the way down she had somehow transformed her long green
kirt into a rainbow verson that ended a mid-thigh.

She landed lightly, and was waiting for him barefoot when he arrived. She held her shoes and skirt in
one hand, but dropped them to the floor as she came close to Alex.

"All right, let's take another look at you. Stand up dtraighter.”

Alex stood up sraight and stared around him, wondering where his hat had landed. He was on a leved
he did not recognize and had surdly never been before. The lower end of the chute formed a chamber
withwalls so luridly painted that he suspected that the finishing Von Neumanns had never been brought
in. Three openings big enough to admit a human stood equdly spaced around the wadls, each one
shimmering with the Moire patterns that indicated the presence of metd detectors and sonic inhibitors,

"Thee have to go." Lucy was stooped a his feet, loosening the buckles on his two-toned
ydlow-and-white shoes.

"Because they contain meta?'

"Because they're extremdy hideous" As Alex stepped out of his shoes to reved canary-yellow socks,
shefdt the fabric of hisjacket. "This, too. It fedslike it's made of hardboard and the syleis pure geeker.
It has to go. | have a reputation to protect.”

"What isthis place?’

"Holy Rollers. The place to be. | knew you'd led a sheltered life, just from one look at you. What do
you do when you're not taking orders from Mummy?'

"I build predictive computer modes for solar sysem smulation. | don't take orders from my maother.”
But he did. Alex glanced at the despised jacket, which had joined the crumpled mess of clothes on the
floor. "I should be running my predictive modd now."

"Computer models. Boring. Boring beyond death.” Lucy rubbed at the ruby studs on his shirt. "These,
on the other hand, are pretty damned fine. Rubies are right in this season, and bright ydlow is daring.”
She surveyed him again. "Youll do, especidly those socks. When we get indgde and meet my friends, tel
them that you're Alex Ligon, of Ligon Industries. Nothing about models, and for God's sake nothing
about computers. | don't want to have to disown you. Let's see, where shdl we go?'

She glanced a the three shimmering openings. "Not Hispano-Suizas, because apparently it's doing
virtuas tonight. And it's a bit early for Bugettis, they do a dow fird few lgps. So it has to be Lagondas.
You're not certified, are you?'

"l don't think s0."
"Of course you're not. Hold tight to my hand, or it won't pass you."

She grabbed Alex's hand in her own—it was warm and surprisngly strong—and pulled him toward
one of the openings. There was a tingle over his whole body, then he stepped through into a roar of
sound and aflicker of colored lights



"You wait right here" Lucy shouted in his ear. "If someone asks you to dance, don't accept. Dont
speak. Jugt shake your head.”

She eded away to the left. Alex stood rigid, wondering how he had ever been so stupid as to come
with her in the fird place. Lagondas—if that was the right name—was packed with people, some dowly
moving together in couples and trios and quartets, some leaning againgt counters aong the sides of the big
octagond room, others Stting on isolated round objects like giant mushrooms. In four of the corners
stood square columns about two meters high, from which long hoses protruded ending in some kind of
shiny guns. The columns were labded: 87, 89, 91, 93. A dozen people clustered around each one.
Judging from the elaborate dress and jewery, everyone was rich. The wal pantings showed ancient
forms of persona transportation that had dominated Earth in previous centuries.

Thelevd of noise was agtonishing. Everyone seemed to be taking againg a background of recorded
sound, rhythmic dance music overlan with the whine and roar of high-rewwing engines and the scream of
over-stressed tires. Alex smdled fumes, like incompletdy-burned hydrocarbons. He wondered why
Lucy Mobarak had worried about someone asking him to dance. Unless they screamed right into his ear,
he would never hear the invitation.

And then someone was at his sSide, and shouting a him. It was a short blonde girl. He fdt a touch on
his foot, and looked down. She was wearing a scanty hdter top, long pants of faded blue, and what
seemed to be heavy boots. But those boots had to be fake, because the touch on the top of his own
stockinged foot was soft and light.

"Hot socks!" She had to stand on tiptoe to get her mouth close to his ear. "I saw you arive at the
sametime as Lucy Mondeo. Does she have your garting handle?’

Don't speak. Just shake your head. Alex could have used more guidance.
He leaned down and shouted, "I came here with Lucy Mobarak."

"Lucky Lucy." She took his hand in both of hers and put her mouth so close to hisleft ear that her lips
brushed it as she spoke. "What's your name?'

"Alex Ligon."

“Ligon?" She frowned. "l don't know that one. Are you one of the cusom-builts?' She didn't wait for
an answer, but went on, "I'm Suky Studebaker, except outsde when I'm Suky Sylva. Wait and see how
the Mondeo works out. If it doesn't, look me up.”

She plunged into a knot of people in front of Alex, but he didn't have much time to ponder what that
hed been dl about, because Lucy was & his Sde again.

"Didnt | tdl you not to tak to anyone while | was gone? Especially Suky Stu. She's Lagondas
hottest tailpipe, and she daims she's done more |gps than anyone. What did she say to you?'

"She asked memy name, and | said Alex Ligon."

"That'sdl right, but youll need another one. Let me think. You can be Alex Lotus, | don't think that's
inuse. And here, take this"

Lucy was holding two tal glasses shaped like vertical trumpet horns with round balls & the lower end.
She thrugt one into Alex's hand. It was filled with a pae pink liquid. Alex sniffed at it suspicioudy.
Bubbles rose lazly through the drink in response to Ganymede's low gravity and burgt to tickle his nose.



She laughed a him. "You don't need to worry, | wouldn't start us on high octane. Perfectly safe.
Her€'s to Ligons and Mobaraks."

She raised her glass and took a long drink. Alex, more cautioudy, did the same. The flavor was
pleasant and he tasted no intoxicants or fizzes

"What'sin this?"

Lucy shrugged. "Who bothers to ask? It's caled a Sebring Specid, and it tastes right. That'sdl | need
to know. Likeit?'

"It's very good.” Alex took a second gulp, and bubbles tickled his mouth and throat. "Redly good."

"One of these, and maybe a Daytona Swizzle, then I'll introduce you to a couple of friends. Do you
dance?'

"l can." One of the miseries of Alex's youth had been dance lessons. For formal occasions, Alex,
any Ligon must be able to give an adequate account of himself on a dance floor. "I'm not very

"Nor am |. You don't have to be." Lucy gestured to the swaying groups of people. "You can do that,
can't you?'

"I guess| can." Alex wouldn't have cdled it dancing. There was everything from close body contact to
couples gesturing to each other from two or three meters apart.

He followed Lucy's lead and tilted his glass up again. This time the levd was low enough for liquid to
flow from the round bdl at the lower end. He fdt atingle start on his tongue and follow the drink dl the
way down to his ssomach. And suddenly the glass was empty.

Lucy was laughing & him. "Afterburner.” She drained her own glass. "Time to fill the tank. That's
Derdre de Soto and her brother over by the ninety-one octane. Well go there, I'll show you how to
work a pump, then if you like we can dl dance.”

Alex followed her around the perimeter of the octagona room. He was becoming used to the noise,
but the lurid colors of clothes and wals seemed to be brightening. He stood beside Lucy, waiting their
tun a the pump. The shouted introductions to Deirdre and Dafyd de Soto were unintdligible, but
Deirdre touched his foot with hers, which seemed to be some sort of custom in this place, and Lucy
shouted at her, "Go easy. Thisis hisfirg circuit, and he's not ready for the pole postion,” which made
even less sense.

Deirdre, like Lucy, was barefoot. It seemed to Alex that she was close to bare-everything. She wore
athin hdter and aminiskirt, and had aruby set in her navel. She touched that stone, put her finger on one
of the studs of Alex's shirt, and said, "Snap!" Everyone around the pump except Alex burst out laughing.

The front of the square column contained a complex menu of options. Dafyd de Soto pressed a series
of commands that charged his glass with fluid that changed color as the bdl was filled, then showed Alex
how to do the same thing. Apparently Alex did not get the combination exactly right, because the other
three laughed again and Deirdre caled out, "Hi-test aready! Lucy, are you sureit's hisfirg circuit?'

Alex tasted what he had produced. It was different from the Sebring Specid, dightly less sweet and
with a subtle, bitter aftertaste. He preferred it. He moved dong the room with the other three, ligening
but not saying anything. If they noticed that he was quiet, no one commented on it.



They came to the edge of the dance area. No one mentioned dancing, but Deirdre de Soto stood in
front of Alex and began to sway intime to the music. He looked, fascinated, because no matter how she
moved her body the leve of the drink in her glass remained exactly levd. He tried to maich her
movements, and dopped liquid onto his own hand. Before he could do anything Deirdre had dipped her
head forward and licked it off.

Lucy sad, "You did that on purposel” But whether she was accusng him or Deirdre, he could not tell.
Now Lucy and Dafyd were dso moving, following the pulse of the background music. He fdt an
increasing urge to do the same, but that would spill the drink that he was holding.

There was an obvious solution to that problem. Alex drained the remaning three-quarters of the drink
in one long gulp, then walked across to one of the counters to set down the glass. He stared up & the
murd beyond the counter. Four brightly-colored race cars hurtled dong a draight track toward a tight
corner. He heard the whine of engines as the drivers changed down to lower gears and accelerated into
the banked curve. He could actudly see the cars moving, jockeying for pogtion. In the foreground, a car
that had soun out of control on the curve was facing the wrong way and lying on its side. Black smoke
rose from its engine. Alex could see that it was about to burst into flames. The driver was dready out of
his cramped seat and ralling clear on the grass.

Hands took Alex and turned him. Lucy was on his right, Deirdre de Soto on his left. "A couple of
dances here, then over to Bugattis where we can gt down,” one of them said. Which one? Alex was not
sure. He was back on the dance floor, and ether he was dancing or doing some close enough equivaent.
He looked around, but everything more than three meters away was a blur. Lucy, two meters away, was
dancing with Dafyd de Soto and so close to him that she might as well be surgicdly attached.

Derdre moved to stand and sway right in front of Alex, blocking his view of Lucy and Dafyd. As he
watched, Deirdre megicaly grew tdler and tdler, until the ruby in her navd glimmered hypnaticaly at
eyelevd. After a few moments Alex redized that he was somehow on his knees, his hands grasping
Deirdre's bare thighs.

She reached down and helped him to stand up. Alex wanted to gpologize, but before he could do it
she draped his arms around her neck and then grabbed him a the waist. "Makes it eeser to stand up.”
She was nuzZing his neck. "Are you going to be dl right?"

It sounded to Alex like a rhetorica question, and he decided not to answer. He danced with Deirdre,
and then he danced with Lucy, and when someone put another drink into his hand, he drank it. When
Derdre tugged a Lucy, and sad, "Bugaitis?' he drifted aong with them, out through one shimmering
door and into another. It was cooler here, quiet and darkness and private rooms instead of bright lights
public drinks, and a crowded dance floor.

Was this Bugattis? It must be. Alex found himsdf Stting on along, wide couch. He was chewing on a
square of something sweet and tangy. A soft thigh pressed againg his. He liked Bugaitis. He liked it even
better than Lagondas.

Alex closed his eyes. He fdt grest.

Alex opened his eyes. He fdt grest, but instead of Stting on a couch he was lying in bed. Judging from
the cdling and the piece of the wall that he could see, it was his own bed.



A voice from afew feet away said, "Good evening, Alex. Welcome to the red world."
It was Kate. She was Stting on a chair by the far wall of his cramped bedroom, garing a him intently.
He sat up. "What happened?!

"I was rather hoping you might tdl me that." Her voice would freeze methane. "I'll take it from where |
became involved. At three o'clock thismorning | was called by Wholeworld Services to take ddivery of
apackage. They tried the office, usng an ID in the pocket of your pants, and fortunatdy for you | was
dill there. The package was you. You were unconscious. When | saw you, | became worried. | ran a
medical scan, and found that you had imbibed &t least twenty units of tanedril.”

"That'salot." Alex by thistime had noticed his bare chest. "Are you sure? That much tanadril ought to
make mefed terrible, and | don't."

"Because we put you under and flushed your whole system, then kept you under.”
"What timeisit now?"

"After Sx."

"You let me deep dl day?'

" did. And I won't tdl you how much self-control that took. You told me you were going to a family
mesting."
"Tha'swhere | went."

"Right. A family medting way down on Leve two-twenty, a the Holy Rollers Club. That's where
Wholeworld Services picked you up. A family megting where you have sex with people.”

" don't think | did." But Alex had a hazy memory of fumblings and the intimate touch of warm, bare
bodies.

"You'd better hope you did. There was semen on the front of your pants, and it was ether yours or
that of a dear friend of yours."

Alex looked under the cover. He was naked.

"That'sright," Kate went on. "I took them off and | sent them for andyss. Pathogen andlysis | don't
want you diseased and sck.”

"Thanks, Kate."

"Not for the reason you're thinking, you self-centered imbecile. If you imegine that | care what
SpeECimeNS, SExes, or even species you choose to screw, or how many of them, therere other organs of
yours that need ingpection worse than your genitds. Why do you think | was 4ill a the office a three
o'clock this morning? What do you think | was doing while you were usng your dipstick a the Holy
Roallers Club?—yes, | found out dl about that place while you were adeep. And | dill haven't dept. I've
been working dl day, right until | came here ten minutes ago to seeif you were awake yet."

Alex examined Kate more closaly. He had noticed that she was pae, and assumed thet it was anger.
Now he could see the tight mouth and dark-smudged eyes of exhaudtion.

"Y ou've been working right through, from yesterday morning urtil tonight?"



"l have. And guess what 1've been working on? Y our damned modd."
"Hasit been faling?"

"No. It's been working. That's the trouble. | must have made over a hundred runs. Nothing blew up,
nothing went out of range.”

The modd was working! Alex started to dimb out of bed, then paused when he redlized that he was
naked.

"Oh, don't be afoal.” Kate's laugh emerged as a bitter and humorless snort. "Do you think you've got
something there that | haven't seen and touched—aong with plenty of other people, | guess. The modds
didn't fall, not in the way that they had been falling. They work. We have just one problem.”

Alex, oneleg into his pants, paused and glanced up at Kate's change of tone.

Kate went on, "You and | have to brief Mischa Glaub and the review committee on our status, later
today. | suppose that dipped your mind, you were having so much fun.”

It had. "I don't mind briefing them, or anyone ese. | know the modd cold."

"Maybe"" She was dtting, blonde head bowed. "What you don't know are the results. | tried every
variaion | could think of, and each time humean dvilization expanded steedily through the solar system for
about fifty years. It was beautiful. But then, no maiter what | did, things started to fdl apart. According to
your modd, long before the year 2200 the population of every world in the System will fdl to zero.

"What are you going to tdl Mischa, Alex? That humans are going to become extinct? Or that your
precious infdlible modd isdl screwed up.”



Ba had made himsdf clear to the point of rudeness: "In or out. Y ou make a choice right now."

And Mord, no stranger to rudeness, made his decison and replied in an indant. "Then it's gotta be
out. There could be dl sorts of goodies in the Seine that no one's ever looked at. We're taking about
access to amillion separate databases, everything from gigabyte tiddlers on rocksin the Bdt to the Great
White Whde a Eath Data Centrd. And nobody's ever looked a mogt of the litile ‘'uns—they were
uploaded from ther origind source locetion by automatic data scanner. Adios, amigo. I'm going
awandering."

And Mord vanished, disappearing into the tangled maze of the Seine.

Bat checked that Mord was nowhere ingde the Keep. It would be quite like Mord to pretend to be
outside, then pop up somewhere within when Bat was least expecting it. However, a complete scan of
the Keep's components indicated that Mord was nowhere to be found.

Bat grunted, reached out with one fat finger, and ddicady tapped a key. That severed the find link.
Now he had access on Pandora to two powerful computer systems. One was a Seine-link, coupling him
to the dispersed and infinitdy interconnected set of information processors that stretched through and
served the whole System and in their whole comprised the Seine; the other was the Keep, exiging on
Pandora done and under Bat's absolute control. Unless Bat had erred badly, the separation of the two
was complete. Nathing in the Saine had access to anything in the Keep, and the Keep in turn depended
on nathing from the Seine that had not been filtered through Bat persondly.

Bat examined the results of a suite of test programs, and nodded his approva. The Keep, dthough it
was just one system in a Sngle location, could out-perform amogt every pre-Seine processor. As it
should. Large amounts of Bat's persond time and assets had goneinto it. Only food, isolation, and Great
War relics were as, important as computer power.

Asfor the Saine...

Bat swiveled his great chair to face the other console. He was impressed by the vdidity of Mord's last
words to him. The Seine was indeed a wondrous new resource, and he had every intention of probing it
to thefull; he just didn't want it probing him by invading his private data banks.

First he examined the console for new incoming messages. He found four of them and scanned the
sources rather than the messages themsdves. The senders were dl well-known to him. Pack Rat, Ghost
Boy, The Joker and Attoboy were each at the Magter levd in the Puzzle Network. There was no hurry
reeding those messages. A good chdlenge could take anything from a week to forever to solve. Bat had
once spent a month trying to crack a puzzle from Claudius, a woman (Bat was convinced that it was a
womean, in spite of the name), until findly he redlized that he was deding with a transformed version of the
maogt famous unproven conjecture in mathematics.

On the Puzzle Network, that was quite legitimate. The puzzle was solved when you caught on to what



Claudius had done. Of course, there was ds0 the posshility that some puzzie master would actudly
prove (or disprove) the Riemann conjecture—and thereby become a mgor name in the hisory of
mathematics.

Instead of reading the waiting messages, Bat began his own exploration of the Seine. It was something
he had been itching to do since Seine Day, but he had deferred action until he was sure that the Keep
was as secure as he could possbly makeit.

Within minutes, he knew that his and Mord's ingincts had been correct. Data banks were now
avalable that had been logt or hidden since the time of the Great War. They might point to treasures of
long-gone wegponry that he had never suspected existed. But he had to be careful. His lines of
communication had been st in place years ago, meking him the master spider a the center of his own
information web. Without dirring from the Bat Cave, he could in the past be sengtive to every trend and
initigive within the System.

Not anymore. The Seine was a new factor whose effects he could not begin to cdculate. He
suspected that it was powerful enough to destroy his web and the work of many years.

Sowly, warily, Bat alowed sedlected programs to reach into the depths of the Seine. As a fird
exercise he asked for aliding of dl Great War databases available today but unknown or unavailable one
month ago. He hoped for at least a handful. Within minutes he knew that he had been too consarvative.
The count was over seventy and showed no sgns of dowing when his atention was distracted by a
communications dert.

A message was coming in: a redl-time message, with someone waiting at the other end.

One great Sde benefit, or if you were Ba one great possible side nuisance, of the Seine was indant
access to the whole solar system. In the past, light-speed sgnds from Pandora to Ganymede or
anywhere dse of sgnificance took many minutes, even with optima orbitdl geometry. Now the Seine
contained fully entangled quantum computers scattered al across the solar system. Messages and video
could be digitized, sent computer-to-computer in no time a dl, and reconstructed at their destination.
Which meant, of course, that any fool in the System could try to reach you and demand red-time

response.
Thetrick was not to let any foal in the System know of your existence or whereabouts.
So who was cdling?

Bat glanced at the ID, and closed his eyes in resgnation. The cdler was Magrit Knudsen, one of the
few people outside the Puzzle Network with permisson to contact Bat. And Ma-grit's message was
smple and information-free: "Bat, are you there? If you are, please come onHine” Magrit never cdled
with trivia. Either she wasiin trouble, or she had run across a mystery sufficiently odd to intrigue him.

He glanced around the Bat Cave. The levd of messness of the floor was tolerable—Magrit would
neg him if it were not. He looked down a himsdf. He had washed and changed dothing in the
not-too-distant past.

He triggered the video link.
Magrit Knudsen appeared a once, her expresson anxious.

This was a bad dgn. Bat, who abhorred dl human confrontations, knew that Magrit thrived on
conflict. If she was anxious, then he was worried.



Magrit had put this off for as long as she could. Conversations with Rustum Battachariya were never
easy, and this one promised to be a ginker.

"Ba." She didn't try for her usud amile of greeting. "Are you done? Of course you are, what a stupid
question. Bat, weve got problems. And | don't mean any of your puzzle Suff.”

The face that stared a her from the display remained expressionless. Bat, if Magrit were any judge,
had added at leadt fifty pounds since she had last seen him. He sat like a giant Buddha on his specid
chair, ams folded across his chest. As usud, his black clothes were three sizes too amal.

The round head nodded, and Bat findly spoke. "I hear you. However, unless the difficulty that you
faceisof apurdy intdlectud nature, it seems unlikdy that | will be able to assst you."

"You heard me, but you didn't hear me right. When | said that we've got problems, actudly | meant
that you do. | had acdl four hours ago. Somebody found out that | have access to you. They said they
want amesting.”

"Which you, | trust, told them was out of the question.”
"l said | would get back to them. Bat, it's not that Smple.”

"l do not see how it could be Smpler. | have no need to meet with anyone. | have no desire to mest
with anyone. And | most certainly have no desire to travel in order to meet with anyone.”

Magrit had been Bat's immediate superior for more than a decade. Looking back, she sometimes
wondered how she had stood it for so long.

"Ba, they don't want a meeting just for the hdl of it, or to admire your sunny smile They want a
medting to persuade you to share your lease on Pandora.”

"Then they are certifiably insane. Four years ago | made a mgor investment in money and effort to
conform eements of this planetoid to my needs.

"I don't think money isan issue. They can pay anything you ask."

"You are correct. Money isnot an issue, Snce no matter what they offer | will refuse. | aso, as | am
aure you recdl, paid in ful and in advance for a long-term lease on Pandora, approved by the Outer
Panet Authority. That lease has ninety-9x years to run.”

"l know that. It makes no difference Magrit stared at Bat's black and impassve face. No one she
knew was as smart and as stubborn—or in some ways as innocent. "Let me put it this way. When |
became your supervisor, it took me alittle while to redize how vaduable and tadented you were. But after
thet, | shidlded you from dl the crap that was thrown at you. And there was plenty.”

"Thisiswdl known to me. Y our protection was, and is, much appreciated.”

"Then you understand that | wouldn't bother to cadl you at dl if it was something as Smple as pointing
out to a cdler that you have alease on Pandora. They checked that out long before they contacted me.”

"Then they must dso have learned that itisavaid lease."



"Ba, we aren't playing in a leegue where 'vaid means much. The cdl to me came from Ligon
Indugtries. They are one of the top five indugtrid powerhousesin the System.”

"Not s0. They are currently number ninein total revenues.”

"Youre Flitting hairs. Let's just say they're big. You know the saying, there's no such thing as an
unbreakable contract. Well, with the clout that they have, theré's no such thing as a guaranteed lease,
gther. You are an individud. They are a quarter of a million employees, a hundred lobbyigts, and a
thousand attorneys.”

Bat did not move, but Magrit knew from experience that he heard, understood, and evauated every
word spoken to him. At lagt he said, "Why Pandora?"

"| asked the Ligon representatives the same question. Sorting through the bullshit, it's not hard to
understand. Ligon won't admit it, but they logt a fortune on the initid Starseed contract because the
Jupiter gravity well was too much for the Von Neumanns. They've accepted the Phase Two option, but
they intend to mine hdium-three for Star seed-Two from Saturn. For that, they need a base of operations.
You can imagine how ther thinking went. The nine mgor moons dl play roles in generd Outer System
development. Not even Ligon has the cout to over-rule that, and anyway dl those moons are
inconveniently far from Saturn. They need a base outside the rings, but not too far out.

"So they said to themsdaves, what about the lesser satdlites? There are five dtractive posshilities
Atlas, Prometheus, Pandora, Epimetheus, and Janus. The lagt two are dready locked up by Ex-Im
Mining, who have as much money and influence as Ligon. Ex-Im dso has a lease on Prometheus and 4l
the co-orbiters. Theat leaves just Atlas and Pandora. But Atlas serves as a government-controlled Saturn
observation and weather station, and the red tape to do anything to change that would take years. So we
are down to Pandora. All they need to do there is put enough pressure on one defenseless and smdl—
use the term figuratively—individud "

Bat shrugged. "Assume that | stand firm. What can they do?'

"Let's begin with the legd options. They can try to persuade Outer System authorities that Pandora
access is essentid to the success of Starseed-Two, and that Starseed-Two is at the highest priority leve
for the humen expanson imperative.”

"Could they succeed?'

"They might. There's centuries of legd precedent for that sort of thing. It's cdled eminent domain.
Usng it, authorities back on Earth were permitted to make forced purchase of properties that happened
to be in the way of a planned road or arport. But we're just getting started. They could make persona
attacks on your character and competence. They would argue that no one of sound mind would choose
to live done on Pandora, avoiding dl humen contact.”

"The attack ad hominem was tried againg me many years ago. You will recdl that the team of
psychologists engaged to probe my rationdity was utterly routed.”

"It doesn't mean it can't be tried again; and lagt time, no one was angling the case toward a judge who
could be bribed."

"Thisisintolerable.” Bat sat up and inflated his chest, so that the fabric of his too-small shirt stretched
baloon-tight. "Are you tdling me that such tactics might succeed?”

"Those tactics, or others" Magrit knew her man. Bluster and threat would never work with Bat. Logic



would never fal. "l said | would start with the legd methods they might use. But the Ligon people have a
reputation for playing hardball. Theyll get impatient pretty quick if you won't cooperate. Forget leases,
here's another fact of life there's no such thing as an unbreakable head. Maybe theyll decide that it's
easer and cheaper to kill you. You know from past experience that paid assassins are not hard to find.
And you are even easer to find, because you never go anywhere. You would only be safe if you went
into hiding."

Magrit waiched the fat cheeks puff out. Findly Bat nodded. "Let me summarize what you have told
me. Ligon Industries want access to Pandora, badly enough to do whatever they decide is necessary. In
order for them to have my home, in any negotiation with them | must agree to leave Pandora. On the
other hand, if | refuse to deal with them, my lifewill bein danger. In order to enjoy any measure of safety
it would be necessary for me to hide away. Which means | would have to leave Pandora. Since ether
cooperation or defiance involves my leaving here, the former is clearly the preferred option. This, |
assume, is the deduction toward which you have carefully been leading me”

"Maybe. Do you see any other options?"

"No. On the other hand, | have had scant opportunity to seek them. What promises did you make to
the person who contacted you from Ligon?'

"Persons. There were two of them. | promised only to get back to them. | said | could not make a
decision for you."

"Vay wdl. Tdl them that you have spoken with me, and that | have authorized you to open
negotiations on my behdf."

Magrit couldn't believe agreement had come so easly. "You just want me to make the best dedl | can,
and youll sgn off on it?"

"If you choose to think of it that way. | have only one other request, and then | mug attend to
important work which cannot be delayed.” Bat's dark eyes dmost closed, so that Magrit could read no
expression there. "I know that you have both the tdent and the temperament for hard negotiation. Make
this a tough one."

"Ba, do you think it's just you who hates people pushing you around? Come take a look at the color
of my guts. | hate these bastards, and | don't even know them. Trus me, Il give them a tough
negotiation. And if you can find anything to give me leverage, don't wait. I'll have your cdl as top
priority."

Bat's ealy employment evduations had been replete with terms such as "dirty," "gluttonous;”
"arogant,” "dovenly," "disobedient,” and “"indolent.” Bat regarded those evaudions as unjust and
scurrilous. He was not indolent.

As soon as Magrit was gone, he went through to the kitchen stores and returned with loaded dishes of
peppermint candy, orange jujubes, marzipan, and Turkish delight. This was sure to be along sesson.

He set parameters, provided the authorization for unlimited expenditures, and initiated a search of the
Sane.

Before a man could fight back, he needed weapons. Long before Magrit concluded any negotiation,



Ba intended to know more about Ligon Indudtries than any other human in the solar system. A large
organization, like any other large structure, possessed a weakest point. Bat intended to find that point for
Ligon Industries.

And what would he do then? Bat did not know. He operated usng an ancient dictum: It is a capital
mistake to theorize before one has data. But he was going to do something.



10

D-V-I. Detect, Veify, Interpret. Those were the three legs on which SETI rested. Without dl three,
any effort was flawed. Fal to detect, and you had nothing. Fail to verify what you thought you had found,
and you dill had nothing.

The most gdling experience, however, would be success a detection and verification, followed by a
long-term falure to interpret. You knew you had a sgnd, you knew it was atificd, you knew it came
from far outside the solar system. But what, for Heaven's sake, did it mean? If you couldn't answer that
question, you had better be ready for alot of skepticism.

"Weve detected aggnd from the sars.”
"Redly? What does it say?'

"We have no idea."

"Oh. Thank you. Let us know when you do."

That was interpretation, something far in the future. Milly, in her firg rush of innocent enthusiaam,
had bdieved that great future might not be far away, snce detection was over and done with. Now she
was learning the extent of her error.

Jack Beston had assembled five people for the mesting. One was the enigmatic Zetter, who as usud
seemed to prefer slence to speech. Milly had seen the others around the L-4 Station, but had never been
introduced to them. In fact, in her absorption with her own work she had barely noticed them. She was
catanly noticing them now. She dso wished that she had thought to go to the bathroom before the
sesson started. Maybe it was nervousness, maybe it was anticipation, but she fdt a growing internd
discomfort.

"Sdisoury.” Jack addressed a thin man with a black, drooping mustache and liquid dark eyes. "Is it
there in the andog?"

The Ogre was more polite than Milly had ever seen him. He seemed cool, dmogt abstracted, until you
noticed the left hand in the pocket and heard the congtant jingle of keys or coins.

Sdisbury nodded. "If it's there in the digitd, it's there in the andlog.”

That was a guarded, conservative answer. It represented an approach that Milly was learning to
appreciate. The basc sgnds from space, ather radio waves or neutrino pulses, arrived in andog form.
They went through an anadlog-to-digital converson before computer andyss and display. All the usud
problems of A-to-D might be introduced in the process. You could get dipping effects from usng an
insuffident number of digitd bits, or you could get diasng, a frequency shift caused by the use of the
wrong sampling rate. You could lose information, or you could create spurious "information” when none
was present. Tim Sdisbury was not saying there was or was not a sgna—that was not his area of
expertise. He was merdly saying that the presence or absence of a Sgnd was not the consequence of



andog/digitd conversion.

"Right." Jack didn't offer hisusud third-degree interrogation, but turned to the woman on Milly’s right.
"Tankard?'

Milly decided that rank had its privileges, even here. Hannah Krauss, Milly's usud supervisor, was
noticegble by her absence. These were Jack Beston's most senior and trusted workers, and they 1ooked
like they didnt take shit from anyone. As for Pat Tankard, if she had once been a vulnerable junior
employee, Milly doubted that she had ever been troubled by the Ogre's unwanted sexud advances.
Tankard's dark hair was cropped to less than an inch, she wore gold bands on the ring fingers of both
hands, and her muscular left biceps carried a holographic tattoo that read from one angle, "Hlen," and
from another displayed the image of a dender long-haired blonde.

"If there are artifacts in the data, they are not the result of anything that Milly Wu did." Pat Tankard
amiled a Milly in a reassuring way. Her voice was a honeyed baritone, which Milly now redized she had
heard in the shower rooms, crooning old-fashioned romantic ballads. Tankard went on, "I applied every
operator in my own preferred order, which was gengrdly not commutative with the order applied
yesterday. If there was adgnd, there isdill asgnd. Whatever was there, is there.”

The order in which you performed operations could generate the illuson of a meaningfu sgnd.
Something as smple as a change from Cartesian to polar coordinates in a two-D array might produce
"meeningful” patterns that went away when you made the conversion at a different point in the processing.

It was one step nearer to detection. Milly ought to be feding some reassurance. Instead she
experienced arigng tenson, and the pressure in her bladder was definitdly uncomfortable. She dso fdt a
queasiness, like that of the firg few minutes in zero-gee, when the ssomach rose to push up againg the
digphragm. How much longer could she St herein order to hear Jack Beston'sfind decison?

Milly decided that before she would leave, she would St until she threw up or her bladder burst. The
precedent for the latter was not promising. Tycho Brahe, the lagt of the greet pre-telescope astronomers,
and an eccentric task-master far more formidable than Jack Beston, had been unable for reasons of
protocol to rise and leave a court banquet before the duke did so. He had suffered a burst bladder as a
result, and died afew days later.

"Kruskd?'

Jack's voice broke into Milly's thoughts. The woman across from her nodded. "If it derives from a
process of naturd origin, it is one unknown to science” She was squat, olive-skinned, and plump, with an
accent that suggested that she had arrived at the Jovien L-4 gdation from somewhere in the Inner
System—probably Earth, and probably from one of the observatories dill Stuated on the Andean
cordillera

Erma Kruska went on, "Moreover, any naturd process that generated such a sgnd would have to
be, in most senses of the word, most unnaturd. The entropy rises and fdls, exactly as one would expect
if a high-entropy repeated message were separated by long low-entropy start and stop pointers. Of
coursg, thistels us nothing concerning verification and interpretation.”

Everyone was showing the same caution, bending over backwards to avoid too much optimism. Milly
told hersdf that was the right way to do it—you musin't get too excited or too hopeful. All the same, she
could fed her knees trembling. She pressed them tightly together.

Beston turned to the second man in the group. Arnold Rudolph was frail and tiny and looked older
than God. Milly wasn't sure of his actud age—neither Hannah nor anyone ese seemed to know it—but



there were rumors that he had been present at the dosing of the great radio dish a Arecibo, and had
been a mgor forcein producing the firs spaceborne SETI interferometric arrays.

Rudalph nodded amiably to Jack Beston, but he seemed in no hurry to begin. After a wait that
brought Milly to the edge of her seat, he said, "The higtory of SETI goes back long before human space
colonization, or even the launch of thefirg atificid Earth satdlite. It is, of course, a higtory filled with fase
positives, which urges upon us extreme caution.” He didn't look at Milly, which she read as a bad sgn.

He went on, "The human mind has an incredible &bility to detect patterns, or to impose patterns
where none is present. Thousands of years ago, our earliest ancestors named the congellations because
they saw patternsin the stars. More than two hundred years ago, Schigpardli believed that he saw linear
features on the surface of Mars, channes which Percival Lowel in turn interpreted as ‘cands and as
evidence of intdligent life. With better images, channels and cands both vanished. Seventy years ago, the
Hobart hoax fooled every SETI worker for more then a year."

He paused. Milly wanted to scream, to shout at Arnold Rudolph, "Get on with it, we know dl that."
No one moved or spoke, and Milly literdly held her water.

"However." Rudolph paused again, and stared around the little room that represented an antechamber
to Jack Beston's persond quarters. Thistime hislook included Milly. "However, | do not believe that this
anomaly is an example of spurious pattern recognition. Something is there. It would be premature to
speculate on what that something might be, or even whether it will survive the necessary veification
process. But something isthere. The anomdy isred. It would be foolish of me to try to contain my own
excitement at the possible sgnificance of this discovery.”

His apparent lack of excitement was so obvious that Milly had to think twice before she redized what
Rudolph was saying.

It was red! It was a 9gnd! Jack Beston's top assstants were convinced that this was a genuine
discovery.

Jack himsdf, as cdm as Arnold Rudolph, was nodding. "I think that takes us as far as we can go on
detection. Let's move on to verification. First, however, | have something else to report. Earlier today |
prepared a message. On the basis of what | have heard, | propose to send it ciphered tight-beam to the
Ganymede Office of Records, to be sealed there until we approve its release. The message announces
the discovery of a 9gnd, believed to be from an extra-solar source and of atificd rather than naturd
origin. It establishes our daim to precedence. The same message will be sent tight-beam to the Odin
Project & Jovian L-5. Now, let's get on to the prdiminary stages of veification.” He turned to Zetter.
"Your andyss?'

"The direction of origin of the potentia Sgnd is known to within five arc minutes”" Zetter spoke like a
zombie, her voice afla monotone. Milly wondered, nature or practice?

Zetter went on, "'l have examined every possible sgnd source of human origin, past or present, to see
if any liewithin a cone of angle five arc minutes. The potentid sgnd has been operating for at most three
months. | dlowed for our own mation during that period, adjuding for receiver pardlax effects. My
condugon is that no known ship, with or without crew, can be the source of the potentid dgnd.
However." At lagt, aword with some dight stress on it. "This does not rule out dl possbilities. We could
be recelving asgnd from aresdue.”

While the others nodded, Milly struggled to recal the briefing manuas. Was a residue the same as a
remnant, some form of artifact left over from the Great War?



"To take one example," Zetter continued, "condder a blinded Seeker, flying outward a maximum
thrugt until itsfud ran out and then coadting. In athird of a century it could be as much as hdf a light-year
from Sol. No test made usng data from this station's receivers done can disinguish such a source from
one & true sdlar distances”

"Which is what | thought. We need extrasolar verification. That's why I'm sending word to the
Bagtard. All right, everybody, meeting's over." Jack swung around to face Milly. "And you, get ready to
travel. The two of usleave for Jovian L-5 and the Odin Station later today. Shall we say, two hours from
now?' He turned away, to leave the antechamber and head for his own private quarters, then added
caaudly over his shoulder, "By the way, the Sgnd is identified in our announcements as the Wu-Beston
anomdy."

It took Milly a moment for that to Snk in. The WuU-Beston anomay. She was not only named, she was
namedfirst. In any mgor scentific discovery, it was traditiona for the senior researcher or group to be
listed before anyone else. The most famous case was the discovery of pulsars, the centuries-old case that
hed aready reverberated in Milly's mind during her earlier work looking for SETI Sgnds. It was Jocelyn
Bdl, as a graduate student, who had noticed the telltde oddities of print-out thet told of the existence of
roteting neutron stars, however, it was Martin Ryle and Anthony Hewish, the senior members of the
research team, who had been awarded the Nobel Prize for that work.

Jack Beston, in naming the anomdy in the way that he had, was guaranteeing that no such miscarriage
of justice would occur in this case.

She gasped, "Thank you." All the stress and nervousness and nausea of the past hour magicdly
vanished. Her somach and bladder fdt fine

"Thank you," she said again. Those were the only words she seemed able to find. But Jack had
dready vanished and the door was closed.

The others stared at her. It was Pat Tankard who findly spoke. "Two thank-yous for the Ogre, that's
arecord. But congratulaions and a thank-you to you. You've made everything I've been doing for the
past ten years worthwhile” She flexed her arm, and the blonde on her biceps grinned. "And good luck.
Youll understand why | say that when you meet Philip the Bastard.”

One hour more, and they would be on thair way. Jack Beston had given Milly two hours to get ready,
but she had no idea where the fird one had gone. She had wandered the Argus Station in a happy
stupor, until Hannah Krauss tracked her down.

"Congratulations, Milly. The Wu-Beston anomdy. How about that?' The touch of envy in Hannah's
voice couldn't be repressed, but it was only a touch. "Are you dl ready to go? You certainly don't look

reedy."
"l haven't even thought about it. What should | take?"

"Jug persona duff. Maybe a diletto to keep Jack at a distance while you're traveing? Relax, my
dear, I'm just joking. But don't bother to take any of your Sgnd data, because well send everything you
need to Odin Station on tight secure beam.”

Maybe Hannah had been joking about keeping Jack at bay; but Milly, ariving a The Witch of



Agnes carrying just one light travel bag, was not so sure. She made it a point to be there wel before
Jack Beston, so that she could take a good look around before ther departure from Argus Station. This
ship was Jack Beston's persond space-yacht, and she hoped it would tdl her something about the man.

Her firs impresson of the ship told little about Jack, but it blew her away with the evidence of Beston
wedlth. The drive was of a type she had never seen before, permitting smooth changes of acceleration
when and how you pleased. She would fed none of the jalts, jerks, and nauseating turns of a commercid
vess. The navigation sysem was totaly automated. Jack Beston would not need to put a hand on it
during the flight to Odin Station (which made Milly wary as to where he might try to put his hands). As
for the interior, each fitting that she saw as she wandered from cabin to cabin was more than Milly could
afford. The paintings looked like originds and the free-fdl rails were of rare woods, dl imported from
Eath.

Jack Beston's private suite, & which Milly took a swift and quite unauthorized peek, had a
gtting-room, a kitchen containing the most advanced equipment that Milly had ever seen, and a large
bedroom. The lagt contained a circular bed dmog three meters across. Who was supposed to deep
there? Jack himsalf was skinny enough to become logt inits downy vastness,

Perhaps sudden, huge, and unexpected wedth would do that to anyone—especidly if the ways that
you could spend your money were strongly constrained.

The gtory as told to Milly by Hannah was sad, wonderful, or ludicrous, depending on your point of
view.

Philip and Jack Beston had grown up together on Ganymede in moderate circumstances, neither poor
enough to suffer hardship nor rich enough to be part of the jeunesse doree who fdt that Ganymede and
the whole System were theirs to play in and with. Philip and Jack knew that they came from a family that
had once been loaded. That, however, was more than a century ago. Now they were just smart,
ambitious, and competitive.

And until Philip's xteenth birthday that was enough. Three weeks &fter that day, the boys received a
cdl while they were in school. They were asked to come, a ther convenience but without tdling
anyone—anyone, which made it redly interesting—to the offices of Branksome and Reid. Philip and
Jack had never heard of Branksome or Reid, but the caler assured them they had been legd advisers to
the Beston family for many generations.

The origind Branksomes and Reids were dl long-dead, explained Martha Sappho Reid, a woman in
her late seventies. She sat Philip and Jack down in the poky little office on ddiberately old-fashioned
wing chairs. She gave them green tealin ancient porcelain cups, and began.

"I have rather a strange story to tdl you. You have heard, perhaps, of Marcus Tullius Beston?'

Jack looked to his older brother for assstance. Philip sad, tentaively, "Like the
great-greet-grand-uncle?”’

Martha Red nodded. "Add one grest, and you have it right. Marcus Tullius Beston trained the firgt
generation of cetacean managers, and he made a gigantic fortune from the Terran sea-farms. However,
he formed no permanent liaisons, and he died sine prole.”

She caught the exchange of glances, and added, "That means he died without children. Rather than
handing his wedlth on to shlings or nephews and nieces, which would commonly be a preferred solution,
he followed a quite different path. He set up a trust, the origind assets of which were his entire fortune.
Furthermore, upon his desth the assets of the trust were to be invested and managed, but otherwise



reman untouched for a period of three-quarters of a century.

At that time, the heirs would inherit. Marcus Tullius Beston, however, was a man whom many would
congder alittle eccentric.”

She ignored Philip and Jack, who were looking a each other in a way that suggested they thought
Marcus Beston was a tota loon.

"Begton's will decreed that the inheritance would be encumbered,” Martha continued. "Which is to
say, it would go only to family members who stisfied certain criteria, and it could be spent only in certain
ways. Those ways were rather tightly defined. Inherited wedth was not to be spent on pleasure. It was,
rather, to be applied only to such enterprises as might sgnificantly affect the future of the human race, and
afect itin beneficid ways.

"In due course, Marcus Tullius Beston died. The fird result of his desth was perhaps entirdy
predictable. His will was contested by every living family member, dl of whom had been in effect
disnherited in favor of the far future. The will survived those chdlenges, and the trust was established.
Perhaps you are beginning to guess the rest of the sory."

Jack looked to Philip for guidance. Philip said, "Er, the whole thing got wiped out in the Grest War?"

"Indeed, no, though that is an intdligent surmise. The trust continued and its assets grew, through good
times and bad, until the present day. And wel before the Great War, the trust managers had the foresght
to trandfer a subgantia fraction of the assets into invesment in Outer System development. Now,
however, we must come to the present day. It has been seventy-five years snce Marcus Tullius Beston
died. Today is in fact, the exact anniversary of his death. The rules for the line of descent for his
inheritors were complex, but well-defined. You, Philip Beston and Jack Beston, are his sole inheritors.
Y ou were bequeathed and will receive, in equd shares, the vadue of his estate.”

"You mean we're going to get money?' The explanaion had findly reached a point that Philip and
Jack could understand.

"BEventudly, but not for some years. The elder brother— that is you, Philip—will have to reach age
twenty-three. Moreover, the assets may be used by each of you only in the manner origindly described;
namdy, for such enterprises as will Sgnificantly and beneficidly affect the future of the humean race.”

"Do our parents know dl this?'

"Not yet. Marcus Tullius Beston envisaged, and wished to avoid, any Stuation in which individuds
might seek ways to leverage in advance a future bequest.”

Jack asked, "Do our parents have to know—ever?'
"| seethat asinevitable. | do not seeit as a problem.”
Jack said, "That's because you don't know what our stepmother islike”

Philip said, "Oh shit. We're not getting money. We're getting trouble.”

"The way I've heard it," Hannah went on, "Philip and Jack's parents took their own shot at cracking



the terms of the will, trying to get their hands on the kids money. They didn't have any more success then
the people saventy-five years earlier. They just made it so that Philip and Jack never wanted to speak to
thar stepmother ever again.

"Then Philip and Jack became old enough to inherit. They had a big problem. All that loot, more than
they had ever dreamed of having, but they didn't know how to get ther hands on it. They suggested dl
sorts of things based on their own interests, but the trustees bounced every one. Martha Reid didn't seem
to see the vaue to humanity of Philip's proposed hundred kilometer ice rink on Cdligto, or Jack's
System-wide space race.

"Freedom to use the trust fund, but dso to do something you'd like: that was the problem, and it was
Jack who cracked it. HE'd dways been interested in the idea that there might be diens, somewhere out
there in space. If you could find some, there was no end to what humans might learn. So why not take
the old ideas of ligening for 9gnds, and do it right? Propose a big, eaborate fadlity with the best
possible equipment and people. And stick it far away from Ganymede, where Old Mother Reid couldn't
keep too close an eye on how you were spending the money.

"It was agreat idea, and Martha Reid loved it. She agreed to gpprove it in a hot minute. Jack set to
work, planning an L-5 Argus Station. And he was coming adong fine, until he applied for permisson to
build.

"That's when he found that there was aready an gpplication for a SETI gation at Jovian L-5. Philip,
without tdling his brother, had decided that he would do the same thing, and do it first. Jack went nuts
when he found out but there wasn't much he could do—except win the race. They had dways been
competitive, now they would be super-competitive. He made his own gpplication for adation at L-4, the
other stable Lagrange point. He would do an dl-sky survey, whereas Philip Beston was going to
concentrate on selected target stars, but otherwise they'd be usng the same sort of equipment and
andyss methods.

"And there was one other thing, something that neither brother had expected. Once they got going,
Jack and Philip discovered that they were fascinated by the SETI projects. The longer they worked, the
more it became an obsession. They've being going head to head for the past twelve years, with neither
one dowing down and neither showing an advantage— until now, with the Wu-Beston anomaly. Y ou can
imagine how Philip welcomed that message from the Ogre.

"Better be prepared when you reach Odin Station, Milly. It's odds-on that the Bastard will have a
reception planned for you. | wouldn' like to guess what."
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ABOARD THE OS. ACHILLES

Wecome aboard the O Achilles." The blond-haired man in the white uniform stared dubioudy at
Janeed, and then at the two bags. "Is that dl you have?

"I'm afrad it is. Is there anything wrong with that?'

"Wall, no. But some of the others..." He gestured to a huge heap of luggage "Most people try and
bring the contents of the family home, induding the cat. I1t'smy job to tak them out of it."

"l never had a family home, so it was easy." Janeed examined his Slver badge, which offered the
cryptic message F. O., MARR P. They were dready in Earth-synchronous orbit, and her light-headed
feding was due to more than the micro-gravity environment. Normadly she would never have added, to a
totd stranger, "Is that dl you do, handle luggage? And what does your badge mean?'

He seemed more amused than affronted, and looked hard at Janeed for the firg time "No, it'snot dl |
do. My nameis Paul Marr, and I'm second in command. Firgt officer, sort of a spare captain—I suppose
it'sin case we lose one"

"You mean you're the fird mate.”

"If you want to put it in the old-fashioned Earth way, | guess | am." Janeed and Sebagtian were the
lat to board, so there was no pressure to keep them moving dong. Paul Marr glanced at Sebastian, who
was saring enraptured out of the port at the full globe of cloudy Earth, far below, and added, "The firgt
mate. Y ou sound like you've been to sea yoursdf.”

"For more than a dozen years.”
"Redly? You don't look old enough.”

"Eadly old enough. Thank fresh air and early nightsif | look younger than | am. It wasn't on a red
ship, though. | worked in the South Atlantic on a Globd Mineras mining platform.”

"Even 90, it's a lot more than I've ever done. It must be wondeful down there on Eath: the sea
breezes, the tides, the sorms.”

"Not just those. Don't forget the pirates, the grog, the lash, the treasure, ked-hauling and hanging from
the yard-am." Janeed's srange sense of freedom—of liberation—would not go away. It was like
waking on a pring holiday morning when she was six, with the whole day and the whole world waiting.
Perhaps it was unfar to dump her exhilaration on Paul Marr, but he didn't seem to mind. He was
laughing, and it was with her, not at her.

"Get yoursdf settled in on Ganymede," he said, "then you mugt take another trip on the Achilles. Well



go down to Earth, just the two of us, and you can show me everything."

Was it a come-on, after less than two minutesin each other's company? It certainly sounded that way.
Janeed decided, to her own amazement, that she wouldn't mind if it were. Paul Marr was part of the
mystery, sheking off the surly bonds of Earth and heading into the unknown.

But Marr was garing a Sebastian, who had suddenly swung away from the port.

"I'm sorry.” The fird officer was looking a Sebastian, dthough he seemed to be taking to Jan. "The
gentleman there. | assumed that you two were brother and sgter. But the manifes shows different last
names"

"We're together, but were not reated.” At Paul Marr's frown, Jan added, "We grew up together,
ever snce we were afew years old.”

Paul Marr sad, "Good"'—which so far as Jan was concerned could mean absolutely anything—and
then, to Sebastian, "I've been curious to meet you, Mr. Birch. You are the reason tha the Achilles will
be detouring to Mars, ingead of taking a raight run to the Jovian sysem.”

Sebadtian said nothing. It was Jan who had to ask, "Why? What's on Mars that involves Sebagtian?”'

"Not what. Who. WEell be picking up a Dr. Vania Bloom there, who has been recruiting for her
science section. She wants to talk to both of you and give Mr. Birch another set of tests on the way out
to Jupiter.”

“Why?

"Youve got me. But it will offer you the chance to see a bit more of the System. Of course, you won't
have an opportunity to go down to the surface of Mars. Well just do an orbita rendezvous.”

"Good." Sebadtian spoke to Paul Marr for the firg time. "I'll see cloud patterns.”
"Youll certainly be able to do that. Are you interested in the clouds on Mars?'

"Not very." Sebastian turned back to the observation port, leaving Paul Marr to stare quizzicdly a
Jan. His expresson said, Is he normal? Jan didnt want to think too closdy about that. She loved
Sebastian more than anyone esein the universe, but even she couldn't deny that he was strange.

"Come on." She took Sebagtian's am. He seemed fixated on Earth again. "Youll have time to look a
that later. Now we have to go to our quarters and stle in" She picked up the bags, handed one to
Sebagtian, and moved aong the entry umbilicd thet led through to the ship's interior.

At the hatch an odd feding in the back of her neck convinced her that she was being stared at. She
turned. Paul Marr had not moved. He gave her a nod and a little smile, and said, "Enjoy the Achilles.
We're proud of her. | hope I'll see more of you on the flight out.”

Marr had sounded sincere enough, but for the next four days Jan did not see him at dl. It was not for
lack of trying on her part. The Achilla was a substantid vessd, a fat ovoid forty meters long and thirty
across its round mid-section. The engines that propelled the ship toward Mars a a steedy third of a gee
were housed in the rear, together with the ship's ingrumentation and control room, dl behind a bulkhead



that said NO PASSENGERS BEYOND THIS POINT in large red letters. Jan decided that Paul Marr
mug be hiding there, because he was cartainly not in any other part of the ship. While Sebagtian stared
fird at the starscape beyond the observation port— "Boring,” he said, after hdf an hour—and then
drowsed in his bunk or gazed vacantly at the cabin celing, Jan explored the whole vessd.

There were seventy-one other passengers, bound for the Jovian sysem as find degtination. Jan and
Sebastian were the only ones who would head farther out, after the indoctringtion sessons on
Ganymede. She spoke with a fair number of felow travelers, but found little in common with most of
them. They had worked indoor office jobs on Earth, and they expected to work indoor office jobs
somewhere on Ganymede or possbly Calisto. Jan's life on the high seas of Earth meant nothing to them,
though she did swap sea stories with one former sailor. Her own ignorance of what the future might hold
inthe Saturn system ruled that out as a subject for conversation.

The captain of the OS_ Achilles joined the passengers every day for dinner in the ship's formd dining
room, and different groups took it in turn to St at his table. When Jan's turn came, dong with Sebastian
and three others, she made polite generd conversation for awhile, and then—ingenuoudy, she
hoped—said, "Y our firg officer was very kind and hdpful when we came aboard. But | haven't seen him
ance”

Captain Eric Kondo squinted across the table at Jan. She had the feding that he was reading her 1D
badge. "I'm sure that you will, Ms. Jannex,” he said, "as soon as we reach Mars. The fird officer has
been very busy, overhauling the Omnivores for ingpection when we reach Mars orbit."

"Omnivores?' The man seated next to Captain Kondo was tal and thin-boned, as though he had
dready lived dl hislifein alow-gee setting. "What are they, some kind of pet animas?’

The captain—short, serious, and very dignified—Ilooked at his neighbor in horror. "Pets, Sr? Not in
gpace, dr. | know that back on Earth in the old days the sailors carried goats and guinea pigs and turtles
for fresh mest, but we are prohibited. No pets dlowed, orders of the Outer Systems Line. Mr. Marr and
the engineer are overhauling the Digbdli Omnivores—our man engines, that keep pushing us dong so
comfortably. If you St quiet and remain ill, you will hear and fed them.”

Jan dready had. Lying in her bunk the firgt two nights out, she had detected afant vibration.

"But if you do fed them," Captain Kondo went on, "it means that they are not at maximum efficiency.
A perfectly eficent engine would make no noise a dl, and would not vibrate. That's what the crew are
working on now. Before we get to Mars, dl that work has to be over and done with. Then you will have
the firg officer here a dinner, and less of my dull company.”

He sad it with a amile, as though he didn't believe that anyone might possibly find him boring; but Jan
hed the feding that he was looking a her particularly when he mentioned the firg officer.

On the seventh day, the OS_ Achilles was nearing Mars orbit rendezvous when a knock came on the
door of Jan's cramped little stateroom, far forward near the bows of the ship.

She was curled up on the bed dressed only in briefs and a tank top, but expecting it could only be
Sebadtian she cdled, "It's open. Comein.”

Paul Marr entered, wearing a amile that vanished ingantly when he guessed from her dathing that she



hed been expecting someone ese. "I'm sorry. | should have said who | was.”

“It'sdl right." Jan pulled a bed-cover over her bare legs. "My fault. | thought it was Sebastian, and
we're pretty informa with each other. You get that way if you took baths together when you were kids."

She noticed something odd about his appearance. He was dressed in a newly-pressed white uniform,
but his hands were dirty and his nails grimy, as though no amount of scrubbing could get them clean. She
went on, "I would ask you to st down, but there's not room in here to swing a cat.”

"No pets dlowed. Orders of the Outer System Line" He didnt amile when he sad it, but Jan fet
certain that he had been told about her dinner two nights earlier with Captain Kondo. Her conviction was
confirmed when he said, "We finished work on the Omnivores just a couple of hours ago.

They're as clean and beautiful and efficient now as they ever will be. | wondered if youd like to go aft
with me and take alook at them before we power down and settle into Mars orbit.”

"Dressd like this?'

"Dressed any way you like" He hestated, then added, "You look pretty good to me. But I'll wait
outsde"

Which Ieft Jan with a amdl problem. She wanted to be a her best, but she had brought with her
exactly one gylish dress. She had been halding it in reserve, walting for a night when Paul Marr findly
appeared for dinner. She didn't want to waste it on atour of the ship's engine room, and anyway it didn't
fed right for that. Engines, if they were anything like the methane power drives on the Globa Mineras
platform, made you dirty if you so much as glanced at them.

She scanned her minimd wardrobe and settled for a dark green top and cut-offs, with flat-heded
pumps. At thar first meeting she had noticed that Paul Marr was no tdler than she was. She didn't care,
and hoped that he didn't. Y ou would think that by now no one would worry about a woman's height, but
she knew for a fact that some men did, just as they worried about age differences. She suspected that
Paul was at leadt five years younger than she was.

At the last moment she changed into high-hedled open-toed sandals. If he had old-fashioned hang-ups
on heght or age, she might as well find out about them now.

He was leaning againg the wal of the narrow corridor when she emerged. His scan of her, from toes
to head—five centimeters taler than him—jproduced a ddighted smile "So far as | was concerned,” he
sad, "you could have gone as you were. But | must say you look better now. In fact, you look just
terrific.

So did he. Jan wondered what she might be getting hersdlf into. The strange feding of exhilaration had
not |eft her. To depart Earth was to enter a zone of space and time where anything was possible,

He didn't take her arm, nor did she expect him to. This was a member of the crew, suitably polite and
formd with a passenger. But he did wak very close, guiding her dong the spirding corridor that wound
itsway aft. Since the ship was decedlerating into Mars orhit, the way aft was dl "downhill.”

At the rear bulkhead they paused. Jan pointed to the Sgn.
NO PASSENGERS BEYOND THIS POINT.

Paul shrugged. "Y ou wouldn't want it to welcome just anybody, when the ship's control room is back
here. The 9gn ought to add, 'Unless accompanied by a ship's officer.' That's me" He did the hatch open



and waved her through.

Since the area dso contained the living quarters of crew members, who spent far more time aboard
than any passenger, Jan expected the rooms to be bigger and better furnished than her own cramped
area. Just the opposite seemed to be the case. Rather than the bright blues and ydlows she had become
accustomed to, the walls aft were painted in dingy khaki and a hideous lurid green. The passages were
even narrower than the spird that had brought them here, more like tunnds for rats than corridors for
humen beings.

"A couple of reasons for that,” Paul said in answer to her question. "Firdt, the crew are a home in any
accderation from freefdl to two-gees—that's emergency only, by the way. We're used to wriggling our
way dong, and wider corridors wouldn't make that any easier. Also, you are seeing the worst part, the
way back to the engines. The captain's quarters are big and pretty plushy, off to the left. Mine don't
meatch up to his, but they're comfortable. Maybe you'd like to take a look at them sometime.”

That sounded like another hint, and not a particularly subtle one. Jan glanced at Paul Marr, but his
eyes stated sraight ahead as he added, "Not today, though, we don't have enough time™"

Enough time for what? His expression remained serious, and that was fine The lagt thing she wanted
was aleer or ady wink.

They had reached the hatch leading down to the engine room. Paul said, "Don' touch anything unless
| tdl you that it'sdl right," and did through onto atight pirdl staircase of open meta rungs.

Jan fallowed him down, glad that she had chosen cut-offs but with second thoughts about the heds on
her sandds. She didnt know what she had expected to find—flaming rockets, or a bdl of nuclear
fire2—but the redlity was not impressve. The engine room contained no people, and no furnishings of
any kind. She and Paul Marr stood on asmdl flat platform, less than two meters across, in the middle of
the room. On each sde, arranged in a hexagon and within touching distance, stood Sx upright bulbous
blue cylinders.

"Herewe arg," said Paul. "The famous Diabdli Omnivores. Fuson drives that have transformed trave
around the whole system.”

"Those things?' Jan asked.
"These things" Paul patted one of the blue cylinders. "I'm sorry if you're not impressed.”

"Maybe if they were working | would be" And then Jan redized her error. Since the ship was
decderating, the drive mugt be on, and these engines had to be working.

Instead of replying, Paul took her wrigt in his hand. His fingers were soft and smooth, not like
someone who had spent the past week fiddling with engines. He moved her hand urttil it lay palm-down
on the surface of one of the blue cylinders. "Fed anything?"

She did. The cylinder transmitted a gentle throb to her flat pam, a thrum-thrum-thrum so faint thet it
fdt like thetingle of a weak dectric discharge.

"Tuned as well as we could do them," Paul said. "Ninety-nine point nine-eight efficiency. One hundred
percent isn't possible, even in theory."

"What's going on ingde? If they're caled Omnivores, they ought to be egting something.”
"It's probably not the best name for them." Paul patted the bulbous cylinder, then left his hand to lie



adongsde Jan's. "If you were indde—which thank heaven you can't ever be— youd find that nuclear
fugon is taking place right here, ingde this section. At the moment we are fusng hydrogen to hdium to
power the drive. We can do that with an internal temperature as low as ten million degrees. But if we
ever ran short of hydrogen we could fuse hdium to make carbon, or anything al the way up to iron.
That's why these are cdled Omnivores, because they can fuse lots of different dements. But most fuson
reactions need at least a hundred million degrees before they start to produce ussful net power. We try to
avoid it, because the higher temperatures are harder on the engines.”

Jan pressed her hand down on the cylinder. It was quite cool, but her fingers were just a few
centimeters from a roaring fuson furnace. Paul might speak casudly of "as low as ten million degrees,”
but that sounded more than enough to her.

Paul was watching closdy. "Scary?"

"No, not at dl. Kind of exating." It was, too. So much pent-up power, vibrating under her fingers and
responding to human control—it gave her a ddfinite lift, an odd kind of turn-on.

"l hoped you would like it." Paul again patted the blue cylinder. "I think of this as a kind of test of
people. A vist to the engine room produces one of two reactions. Some are terrified at being close to so
much raw power—they don't seem to redize that if the engines ever did blow, they'd be no safer at the
other end of the ship than they are sanding here. Other people are tirred by what they see as the power
that humans have gained over nature. We are doing things ingde the Diabdlis that once took place only in
the middle of stars. | find that impressve and excaiting." He turned away from the Omnivore cylinder. "Let
me know if you'd like to come here again. Meanwhile, we'd better be getting back forward. Mars orbit
rendezvousin an hour or two. Dr. Bloom will be dtting there itching to get a you."

"l think she wants Sebastian more than she wants me."
"Even s0, it doesn't sound like much fun for ether of you. But | hope you enjoyed this vigt."
"Very much.”

That was quite true, and it left in Jan's mind one question: Why had Paul Marr sngled her out, from dl
the passengers, for the guided tour? Or maybe there was a second question, too: Had Paul Marr singled
her out, or was she one on alig of a dozen?

Jan preferred not to ask. Something told her that she would find out in due course. And if she did, and
the answer proved to be that he was interested in Jan done, there was one other question that she dill
hed to ask hersdf.
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The control room was cold, and Alex was swegting. In one hour, he and Kate—which in practice
probably meant he alone—had to give the most important briefing of his life. It was dso likdy to be the
mog difficult. He had ingsted that the computing and data resources of the Seine were dl that he needed
to make hismodd into a practical prediction tool. Kate had told him that was bullshit, because the model
was producing nonsense. He wasn't sure he believed her. He was sure that he had no idea what might be

going wrong.
Calm, stay calm.

Firg, run the modd for the decades preceding the Great War. As before, it predicted the occurrence
of the war to the year and to the month. Beyond the war that run of the modd offered no prediction, but
that was as it should be. Such a traumatic event was a Sngularity of the timeine, beyond which prediction
was impossible.

So what about the runs that Kate had completed while he was, in her words, "diddling little Lucy"? He
waan't sure it had been Lucy-Maria, but it wouldn't hep with Kate to explain that uncertainty.

The modd automaticaly stored every parameter of every run. Alex cdled on the Seine to performin
pardld dl the runs that Kate had tried, one after another, the previous night. It would take months to
track every variable, so for the moment he wouldn't try. He settled for gross aggregates. The crucid
number for the moment was totd solar system population. He asked for that vaue, averaged over dl the
runs that he and Kate had performed, to be displayed as a function of time,

And here it came, the number of humans in the whole solar system, for every year in the coming
century and a hdf.

The garting vdue, for the year 2097, was today's actud count of 5.2 hillion. The number was
rounded, to two sgnificant figures, but Alex had demonstrated, over and over, that his results were not
sengtive to amdl errors in inputs or minor changes in initid conditions. The vaue for 2098, 5.3 hillion,
came five seconds later than he expected. The amount of computation that Alex's modd required was
enormous, but nowhere near enough to tax the capacity of the Seine. However, he did not command the
system's highest priority. That went to emergency red-time missons, and to the often-meaningless (in
Alex's humble opinion) computational demands of other government programs.

2099: the rounded average over dl runs remained at 5.3 hillion. Alex spot-checked the exact vaue,
which showed an increase. 2100: sure enough, the number was up dightly again, to 5.4. Alex was aware
of Kate a his shoulder, watching not the display but Alex himsdf. The years moved on geedily, the
population count crept higher.

Maybe nothing was wrong. Maybe Kate had screwed up. Alex's modds were different from al
ealier predictive models. He was 4ill sruggling to find a way to explain those differences in a way tha
Kate's chosen test subject, moronic Macandly, could understand, but every conceivable modd had
certain thingsin common. It had endogenous variables, computed within the modd and used to produce



future values of those same variables, and it had exogenous variables, vaues that mug be fed into the
modd from some externd source.

Any modd needed both.
2105: 5.6 billion; 2106: 5.7 hillion; 2107: 5.7 billion....

Endogenous variables were easy, you Smply provided ther present-day vaues and the modd ran
with them to estimate ther future values. The big question was dways, where do you get vaues for
exogenous variables? In amodd designed to predict the development of the solar system for a century or
more, the one thing you knew for certain was that there would be surprises.

2110: 5.9 billion; 2111: 6.0 hillion; 2112: 6.1 billion....
The increase in solar system population, averaged over dl modd runs, was accelerating.

By definition, a surprise was something that no one could hope to predict. And since surprises were
inevitable, in this sense Alex's modd runs were dl bound to be wrong. Cheap faster-than-light trave, true
immortdity as opposed to today's longevity treatments, the ariva of diens in the solar sysem; any of
these might happen, in any future year. Alex's model could assume any one of them, and dill make
predictions. However, none of the runs that Kate had made assumed any such thing.

2117: 6.5 hillion; 2118: 6.6 hillion; 2119: 6.7 hillion....

What Alex had learned, over years of experience, was tha futures in which no surprise exogenous
varidbles were introduced tended to be conservative futures. They had dower growth, and better
dability.

But what about war, dl-out combat like the Great War that had torn the solar sysem apart thirty
years ago? That produced huge effects, but it was not an exogenous varigble, introduced from outside. It
arose directly from a steady series of changes in human activities. It was a prediction of the mode—the
man prediction, in fact, that motivated dl of Alex's work. If your modd could predict that a war was on
the way, you had a chance to explore changes in exogenous variables to make the war disappear.

2124: 7.6 hillion; 2125: 7.8 hillion; 2126: 8.0 hillion....

But suppose that, without future surprises or another great war, humanity over the span of centuries
dwindled and faded and vanished? What did the modeler do then? If Kate were correct, and the modd
runsdl went that way, Alex had better have some kind of an answer ready for the meding with Mischa
Glaub. Kate thought Glaub might have a couple of other people with him, members of the project review
committee.

2134: 9.2 hillion; 2135: 95 hillion, 2136: 99 hillion....

They had come to the year of the modd run where Alex had Ieft last night—the place where he had
dragged himsdf away from the displays and headed off with his mother to meet Cyrus and Lucy-Maria
Mobarak. At this point Kate had taken over. Now he had to pay extra atention to other variables, while
continuing to monitor population growth.

2137: 10.0 hillion. Running dong smoothly, except that the rate of population growth was suddenly
down. Now he recognized another complication. The modd was set up to accept inputs, where
appropriate, from other sources. Before the Seine came into operation those other sources were limited
and well-defined. Now, suddenly, amillion new data sources could feed the modd. They included other
predictive modds whose outputs Alex did not trust.



"How did you limit exogenous varidble inputs?' He snapped the question to Kate, without taking his
eyes off the digplay.

"I cut them out." She was sanding very close to him, where she could see everything he saw. Her
breath on his cheek was as warm as her voice was cold. "You left without tdling me how to pick them,
or what vauesto use. | didnt take any that you hadn't included.”

Alex nodded. New exogenous variables were a source of possble ingability. Kate had made the
consarvative choice, by prohibiting new ones. All the macroscopic measures looked good to him. He
could see no sgn of the precursors of war, the ominous indicators that had popped up dl over when he
did amulations of System activity for forty years ago.

But something odd was happening. The modd was now forty-five years out, and dthough the
populaion count continued to creep up, two other variables had reversed ther trend. The index for
Outer System activity was down, with the cancellation of three development projects among the moons
of Neptune. Just as digturbing, no new extra-solar probes had been launched for the past seven yearsin
any of the modd's predicted futures.

"Canyou seeit?' Kate didn't sound angry anymore. She was jud tense.
"es"

"Do you know what's causng it?"

"No idea"

"What are we going to tdl Mischa Glaub and the review committee?!

A good question, but not one to concern Alex at the moment. He had too much ese on his mind.
Sxty-five years out, with no hint of coming war; but transportation cargo volume and inter-world
passenger traffic were down. So were terraforming activities, Oort Cloud exploration, free-space
research gtations, and what Alex thought of as "inverse terraforming”— the genetic modification of Earth's
plants and animals to match the geography and physiography of other worlds.

And now, in 2140, the population curve was totdly flat and he thought the fitted curve showed the
fird hint of a downward dope. Why, when the solar systlem was peaceful and stable?

"Minerd deficiencies?’ He hit the sequence to provide figures on population breakdown. "Maybe
reduced fertility?"

"You think?>—" Kate was crowding him, dmogt gtting in his sest.

But Alex had an answer before she could complete a question. The avalable minerds and trace
elements needed for human existence were on the increase. The fertility indices were fing, generd hedth
was better than ever, longevity was increasng—and dill the figures for total System population were
declining. As the model moved forward, ticking ahead another five years, the gentle decrease was turning
into a nosedive.

"What's hgppening, Alex? What's causng it?'

"l don't know." He wanted to say, thisis impossible, it can't be happening. Either you have a steady
humen expansion, or you have a war. Humans just don't die out, with no reason. That had never
happened before in any of the modes he had seen—his own, or other peoplé€'s.



2152: 7.1 billion; 2153: 6.4 hillion; 2154: 5.7 hillion; 2155: 5.0 billion; 2156: 4.3 hillion....

The population prediction wasn't just decreasing, it was plummeting. Alex waited and watched, but in
his mind he had dready extrapolated the curve. They were loang seven hundred million people a year.
Unless the curve flattened, in a litle more than 9x years the projected human population of the solar
system would be zero.

A plague, amgor universa plague which left no survivors? That was the only thing he could think of.
Such a disaster could certainly occur, as one of the surprises which any red future might contain. But
from the point of view of the modd, the plague would have to be fed in as a new exogenous variable.
Neither he nor Kate had introduced any such event.

"Alex.." Kate said.

She didn't need to say more. The year index read 2160. The population count was 1.5 hillion. Asthey
watched, the year advanced to 2161 and the count fdl below a billion. 2162, 2163, 2164... The count
dowed, steadied, hovered around the one hundred million mark. And then—2165, 2166, 2167, 2168
—the number began afind and implacable downward run.

By 2170 it was over. In that year, and in every year beyond, the human population of the solar system
was a steady, flat zero.

They stared at the display in slence. Findly, Kate said, "W, it isonly a modd.”

Normdly those would have been fighting words. To Alex's mind, provided tha you fed the modd
reasonable inputs and possessed enough computer power, the results you got back were a possible
future. And more than possible; plausible. Not the only concelvable future, certainly, because of surprise
factors that no modd could include. A future, however, that was far more than an assembly of random
predictions.

Now a hundred different runs, with a hundred different sets of initid conditions, pointed to the same
meancholy concluson: No humans by the year 2170. Alex was rductant to believe the results, but he
could see no basis for reecting them.

Population zero; and two years before that, dl trangportation, development, and outward expansion
had ended. He was dll garing at the flat-lined results when Kate made the day's discomfort complete.

"Come on," she said. "Were running out of time. In hdf an hour we have to brief Mischa Glaub. |
hope you have something sensible to say. Because | sure as hdl don't.”

Kate had warned of atough review session. Alex decided in the fird thirty seconds that the red thing
was going to be worse than her fears.

It began as soon as Kate led Alex into asmdl conference room flanked by modern display pands and
old-fashioned pictures. The latter were of stern-faced individuds, presumably past members of review
committees.

Seated at the table were four people—Kate had promised a most three—no less ssem-faced than the
images on the wall. Alex had met Mischa Glaub before. He was a short broad man with a shaved head, a
sour expression, and a permanently angry disposition. Old hands in the Department of Planning made it a



point to avoid meetings with Mischain the morning. Food, it was said, softened his ire. Unfortunately this
session was garting an hour before lunch, and it would run until the committee members were satisfied.

Alex had dso met, at least briefly, two of the others. They were Glaub's boss, Tomas de Mises, and
Ole Pedersen, head of the Methods and Logigtics Directorate which sat at the same organizationd leve
as Mischa Glaub's empire. It was no surprise to find them here, though Pedersen’s presence might be a
problem. Kate had warned Alex that Ole Pedersen was wily and ambitious, dways promoting his own
group's products and critica of anyone ese's. Tomas de Mises was less of a worry. He was older, close
to retirement, and reluctant to say or do anything likdly to cause trouble.

Thefind person a the table, however, was the red shocker. She was a middle-aged brunette, whose
white skirt and flord blouse broke the rule for office uniform. Rules were for lower leve Saff. Alex
recognized her as Magrit Knudsen, Tomas de Misess boss. She was a mgor force, dready a Jovian
Worlds cabinet member and tipped to become a leader in the Outer Planets Devel opment Coundil.

Why was she here, for aroutine progress review meeting?

The way that Kate had explained the procedure, Alex, or possbly Alex and Kate, would brief Glaub
and a couple of daff assgtants. They would brief de Mises, and de Mises would in turn provide
summaries for people farther up the chain of command. Apparently norma procedure didn't apply today.
Alex was expected to brief the whole ladder at once, from top to bottom. Magrit Knudsen seemed to be
gudying him with specid interest.

Kate's raised eyebrow sad, "Don't blame me. | didn't know she'd be here, ether.” But there was no
timefor discusson, because Kate and Alex were barely in the room before Mischa Glaub snapped, "All
right, let's get on with it. And keep it short. Weve dl got other business to attend to."

Kate glanced a Alex and nodded. He was on, with an ingant decision to make. Either he described
whet they had as early reaults, the product of a dill-evolving modd and therefore not to be taken
serioudy, or he said what he redlly believed, which was tha his modd was right, thet it was far superior
to anything that had ever exised before, and that it predicted terrible danger in dl plausble humen
futures,

The rationd thing to do was to be modest about the modd, dismiss this set of results, and promise
better in the next review. There were two problems with that. Firet, given the promises that Alex had
made for mode performance once the Saine was in operation, there might be no next review. The whole
project was likdy to be scrapped. And second, Alex was a lousy liar. He couldnt stand up and make
Satements that he didn't believe. What he did believe was his modd.

Avoiding Kate's eye, Alex described the runs of the past two days and displayed their results. At firg,
the four people across the table sat and listened, sometimes nodding approva. Then he came to the
critica years and showed the trends flattening and turning down. The audience became restless.

The modd reached 2154 and the population dipped below 6 hillion. Mischa Glaub was the firg to
break. He exploded, "You know wha youre showing there? You have the whole bloody System in
catastrophic decline. But I've seen gx other projections in the past month, and not one shows anything
but expanson.”

Alex drew a deep breath. "All the other modes are no good.”

Pedersen, whose group had produced three of those other projections, said, "Now just a minute, if
you're going to accuse my people—" Mischa Glaub snorted and said, "Cut the crap, Ligon. Unless you
got damned good reason—" At the sametime, Kate said, "What | think he meansis—"



"Why?' Magrit Knudsen spoke no louder than the others, but her one word cut them off in
mid-sentence. She went on, "It's not enough to tdl people that your modd is right, and dl the others are
wrong. You have to explain why your modd is better."

When Alex said nothing, she added, "Ligon—that's your name, right, Alex Ligon?—there's an old
sying: a man who understands what he's doing can give an explanation of his work that the average
person can follow over drinksinabar. | happen to believe that's true” She glanced a the clock. "Were
not ina bar, and I'm supposed to be somewhere ese. But | count mysdf as an average person. Il give
you hdf an hour. Tdl me about your work. Tl me why | should keep funding it, rather than cancding
you on the spot.”

She knew hisfirg name, dthough no one in the room had used it. How come?

Alex postponed that question for later. She had put him on the spot. He had not had the time to
fine-tune and polish a amplified explanation to the point where Pedersen’'s man, Macandly, would follow
it. He must go ahead with what he had, and hope that Magrit Knudsen was three or four rungs higher up
the monkey ladder than Loring Macandly.

He began with a direct question. "Did you ever take physics courses?!
Knudsen looked puzzled, but she nodded. "Twenty years ago. Don't assume | remember anything.”

"I'm sure youll remember dl we need." Alex in principle was briegfing the whole group; in practice he
was taking to Magrit Knudsen adone. "For ingtance, for hundreds of years the scientists who worked
with a gas would describe it by some basic properties.. Not just what sort of gas it was, but they would
measure its pressure and temperature and volume. Later on they got more fancy in ther descriptions, and
added things like entropy and enthapy, which we don't need to bother with now. People used those
basic varigbles to tdl how a body of gas would behave under different circumstances. They cdled the
branch of science that was developed to do this thermodynamics.”

He looked at the others. Magrit Knudsen nodded, tentatively and gpparently a little puzzled. Mischa
Glaub from his expression was ready to explode, but he and the others wouldn't override their boss. Alex
figured he had about five minutes

He went on, "The important thing about thermodynamics is that you don't need to know anything
about the gas at a more fundamentd leve. You get vdid results without knowing that a ges is actudly
made up of separate molecules. The thermodynamic variables you are deding with actudly represent
averages over a huge number of individud particles, but your results are correct even if you have never
heard the word 'molecul€ or ‘atom.’

"But then people learned about molecules, and they had a mystery to solve. How did the overdl
generd properties they'd been deding with somehow emerge from the action of a whole lot of separate
particles? It took a while, but eventudly physicigs like Maxwdl, Boltzmann, and Gibbs developed a
theory based on the molecules themselves. The theory was cdled statistical mechanics, and it showed
how to relate the behavior of ensembles of tiny particles to the generd thermodynamic properties that
people were used to."

His audience was becoming more restless. Mischa Glaub was squinting and glaring. Ole Pedersen
muttered something to Tomas de Mises that sounded like "What the hell's he going on about?' Even
Kate, who knew where Alex was going, was hiting her lip.

Magrit Knudsen nodded. "I follow you so far. But | hope thisis leading somewhere.”



"It is. The other predictive modes used in the departments are like thermodynamic theories. What |
mean is, they work with generd varidbles. A generd variable can be anything you choose: economic
production by indudrid sector or by location; overal computer capacity; transportation supply and
demand; population; commodities and services. The theories tie these things together, and modd the way
that they evolve over time.

"But something like transportation demand is a derived quantity. It arises because of the separate
needs and actions of more than five hillion people. You could say, it's like a thermodynamic varidble that
arises from the combined activity of a huge number of amdl, separate units. That's a true statement, but it
doesn't go far enough, because dl molecules in a gas are essentidly identical. Whereas every humen
being is essatidly different.

"My predictive modd recognizes that fact. It derives the generd variables that other modes take as
basic. If you want to think of it this way, the modd is a Satistical mechanics for predictive modding. It
dlows you to derive dl the ‘thermodynamic’ genera variables of the older and obsolete models”

Alex saw Ole Pedersen's head jerk. The word "obsolete” was a red flag, snce Alex was describing
what the models of Pedersen's directorate dill did today. Pedersen was brigling and seemed ready to
interrupt. Alex hurried on.

"We can't stop there, though. There is another necessary modd innovation. If you try to ded with dl
humans as identicd, the way that gas molecules are identicd, youll get garbage for results. Human
progress depends to a large extent on the differences between people. So the individud units in my
predictive modd are not Smple equations or data items. They are programs. Each program is a Fax, a
duplication a some levd of an individud human. My code dlows anything from a Levd One to a Levd
Five Fax to be used.

"Before the Seine was up and running, | had to cut corners. It would have taken forever to make runs
with five billion separate Faxes, even if | used ther lowest levels. So | was obliged to work with
aggregates. | knew that was overamplifying redity, and my results proved it. They were unstable. They
blew up, just the way that any predictive program becomes ungtable if you make the time-step too large.

"With the Saine up and running, though, | can findly run my mode the way it should be run. No
aggregation, but with a representation of every individud as an individual. And | can use Leve Fve
Faxesif | want them, with complex decison logic and interaction powers, rather than smpleminded Leve
Ones. So I'm running a redl solar system, with red people. But usng the ful power of the Sene
computer, my virtud solar system will evolve Sx million times as fast as the redl one. A year of solar
system development takes only five seconds on the computer.”

"Hve seconds? You say only five seconds, but that's a long time to produce nonsense” Pedersen
stood up. "I'm sorry, but I've had enough. All the meaningless andogy with thermodynamics and
datigtica mechanics, and dl the talk of superior approaches. Then you show us that." The sweep of his
am took in Alex'sfind results, dill frozen on the digplays. "Population zero, humans extinct, solar system
development dead. Is there anyone in this room who believes such a thing for haf a second? All our
other models show nathing remotely like that. | don't know about the rest of you, but I've wasted too
much time on this—this hor seshit."

"Now, Ole" Tomas de Mises waved a hand a Pedersen, pdm down. "Dont let's go to extremes.
Though | mugt admit..." Hisvoice traled off. He stared a Alex'sfind results, and shook his head.

"When did you perform the runs you just showed us?' Magrit Knudsen ignored the reactions of Ole
Pedersen and Tomas de Mises and addressed Alex directly.



"Lag night” Alex didnt want to look a Kate. If he had been present when the runs were firg
performed, they would have had time for a more detailed evauation. "We repeated them this morning.”

"Then everything is less than one day old. Bugsin new modes are the rule rather than the exception. I,
too, have trouble beieving what you have shown us. However." Magrit Knudsen stared right & Ole
Pedersen. "Regardless of anyone's skepticiam, these runs suggest problems in solar system devel opment
S0 grave that we mug take them serioudy. | do so, even if there is only one chance in a thousand that
they are correct.” She turned to Mischa Glaub. "I want this work to continue on a high-priority basis. If
you require additiond resources, of humans or equipment, do not hestate to ask for them. That's it for
this medting.”

She stood up. "If you have the time, Ole, 1'd like to spend a few minutes with you in my office,
discussing your directorate's models. You, too, Tomas, unless there's something more urgent on your
caendar.”

Magrit's tone suggested that was unlikdy. When the two men had tralled out after her, Mischa Glaub
turned to Alex.

"After what Knudsen said | guess | can't fire you on the spot, which is what you deserve. | should
have known not to hire somebody with more money than sense. Don't you ever come into one of these
mestings again and go off half-cocked with results that you havent run by me and checked ten times
over. If thereés onething | hate, it's surprises. So get the hdll out of here, both of you, and work on that

goddamm moadd."

His expresson changed from irritation to poorly-suppressed glee. "But did you see Pedersen's face
when you talked about "obsolete’ models? He looked like he was crapping barbecued rivets™



13

You say that the Lonaker and Ligon modds are junk." Magrit was in her office with Tomas de Mises
and Ole Pedersen. She was ganding, and she had not invited the men to gt down. It was her way of
indicating that this would not be along mesting.

"You may be right, and you probably are.” In principle she was addressing both men, but no one had
any doubt that she was modly talking to Pedersen. "On the other hand, the modds seem to be radicaly
new. There is a chance that they are providing warnings that we should not ignore. So what | want you to
do isthis learn everything that you possibly can about the new models. | will direct that every question
you ask be answered, to any leve of detail that you desire. Then | want your personal evauation of the
models. Not a smple dismissd, merdy because they are different from what your own group has been
developing. | want a real, point-by-point andyss. At the same time, keep it Imple. Pretend that it's
Macandly youll be briefing."

She saw Pedersen wince. Loring Macandly was a cross that she made him bear, in spite of (and
patly because of) his complants. Ole Pedersen was an interesting mix. Intdlectudly insecure but
extremdy ambitious, he was aso competent and highly intdligent. Magrit beieved in building on what
people could do, rather than dwdling on what they could not. There were two ways to motivate Ole
Pedersen. One was to provide him with ordinary chalenges, such as making effective use of an individud
who was stupid but well-connected and difficult to fire. That was Loring Macandly. The other was to
ask for the gpparently impossible, which now and again Ole Pedersen would accomplish.

It was the second reason that made her add, "And don't be content with evduating what you find. 1'd
like you to understand Ligon's work so thoroughly that you can make improvements to it.”

By refarring only to Ligon's work, Magrit made sure that Pedersen would not waste time asking
questions of anyone but Alex Ligon. She was quite sure that Pedersen redized whose modd it was, and
if Mischa Glaub's feathers were ruffled because he was being bypassed in the chain of command, Magrit
would take care of that separately. To make the latter task eader, she added, "One thing | want to make
clear. It'sthe new model, and only the new modd, that you will be exploring. I'm not authorizing you to
go fishing around in other projects over there.”

Pedersen was nodding. He even seemed pleased. Magrit could imagine his thoughts. If the modd had
basc flaws and he could uncover them, he gained kudos. If the modd happened to be correct and he
could somehow suggest an improvement, he would share in the glory.

Magrit turned to de Mises. "Any problems with any of this, Tomas?"
"No. If there are disputes, I'll do my best to sort them out.”

Which he would, and which he was good at. Any origind thought by Tomas de Mises was far in the
past, but he was a great mediator and conciliator. When in the near future he retired, Magrit would be



sorry to lose those taents.

"Excdlent." Magrit led them toward the door. "This is a high-priority job, so I'd like reports every
couple of days. Short, no more than a page until you turn up something mgor."

Until, rather than unless, to give Ole Pedersen added moativation. Magrit took a deep bregth as she
closed the door and walked over to her desk. Her job required a congtant baancing act... and she
wouldn't change it for any other in the System.

She had missed the time dot for a regular lunch. She heated a bowl of soft noodles, gulped it down
with a handful of crackers, and scanned her messages. One jumped out at her, dthough she had no time
to consder it in detail. She made a quick-print, stuffed the document into her pocket, and examined the

priority ligt.

Ligons. The whole damned day seemed packed with Ligons, dthough she had to admit that Alex
Ligon had made an unexpectedly favorable fird impresson. Kate Lonaker swore that he was a genius,
and today he had stood up for his work without any guff or false modesty. Unfortunately, Alex seemed to
be the exception that proved the rule. The imperid word from Prosper Ligon, ddivered to Magrit from
the dizzy heights of Council Headquarters, displayed the contempt that only established wedth and

power could afford: Magrit was to contact Rezd and Tanya Ligon as soon as possible, and arrange for
them to meet immediatdy with the owner of the lease on Pandora.

"Contact" could mean anything. When deding with someone powerful, Magrit infinitdy preferred a
face-to-face in her own office. That way they couldn't be caling on huge externd resources without you
knowing about it.

Thistime sheld have to settle for haf. Rezd and Tanya Ligon would meet with her in person, but she
mugt go over to a Ligon corporate center to do it. She stood up and headed for the door, then hesitated.
She came back to her desk, pulled out an image cube, and stuck it into her pocket. If Bat's information
were reliable—it had never in the past been anything but—this might be needed.

On the fifteenrminute trip via Ganymedes high-speed eevators and rapid dideways, Magrit
wondered if she was about to make a mistake. Supposng that she and Bat did not have to ded with
Rezd and Tanya Ligon, then who ese in the family might they propose? It was going to be another
baancing act to get what she wanted.

Magrit arived a the corporate center and identified hersdf to a Levd Three Fax in the outer
chamber. The Fax politdy invited her to take a seat and told her that the news of her arrivd was being
passed on to the appropriate parties. Magrit sat down on an angular and uncomfortable chair, opposte
expendve murds of the baleen management team and huge krill harvesters with which the second rise in
Ligon fortunes had begun. She noted that she was exactly on time.

Thirty minutes later she was 4ill Stting in the same place. The Fax, which had the form of a handsome
young man, was gpologetic. It could, it said, unfortunately do nothing to speed things up. When younger,
Magrit would have been ether intimidated or seething. Now she recognized the tactic. Important guests
would never be kept waiting. This was an attempt, and a rather crude one, to show Magrit where she
stood in the Ligon perceived order of things.

Magrit checked her mobile message unit. As she suspected, it would not operate. For security
reasons, the interior of the Ligon corporate center was shidded againgt both incoming and outgoing
ggnds. No matter. It was nice to be inaccessble to other problems for an hour, and she had plenty to
do. Bat, in their most recent conversation about the Ligon family and its demands, had volunteered his
additiona concern that "something new and mgor" was going on in the System.



What sort of something? Bat, crouched black-cowled and scowling on his over-sized chair, had
admitted that he didn't know. It might be an effect of the Seine, now fully activated. Possbly it was some
unrelated development. It was far harder for Bat's highly logical and organized mind to admit his own
uncertainty then it was for Magyrit to accept it. At the moment he could offer no more than a viscerd
discomfort, a feding, he sad, as though some giant wasp had become accidentdly entangled in his
delicate spider's web of information retrieval. He promised to work to make his worries specific and
tangible. Meanwhile, would Magrit remain dert for anything new under the Sun, anywhere from the
Vulcan Nexus to the Oort Cloud?

She had promised to do so. And lo and behold, gtting in the incoming message queue in her office
hed been a candidate for Bat's "something new" daim. She pulled out the quick-print she had madein her
office, sat it on her lgp, and read through it three times.

To the Ganymede Central Council, special restricted report. On 10/10/97, at 4:16:44, the
Argus Sation at Jovian L-4 noted a signal of apparent extra-solar origin. The identifier, recorded
here for the purpose of recognition of priority, is AT-66-JB-2214. Sgnal frequency, duration, and
direction will be reported later, assuming that confirmation tests prove satisfactory. Following
accepted protocol, the signal has been named as the Wu-Beston anomay. General detection tests
have been passed, and we are proceeding to verification before attempting interpretation. This
message is being tight-beamed to two and only two locations, namely, the Ganymede Cabinet
Records Office and the Odin Sation at Jovian L-5.

Sgned, Jack Beston,

Argus Sation Project Director.

This was certainly something new. What it Sgnified was another matter. Over the years Magrit had
heard rumors of a dozen contacts with dien intelligence. Each one had fizzZed out after a few weeks,
explaned as naurd radio sources, within-Sysem human sgnds, or an over-optimistic assessment of
some naturd data run masquerading as a atidicaly sgnificant sequence. It was hard to believe that this
one would prove to be different, but when she next spoke to Bat she would point it out to him. This was
aredricted access message, to named individuas only, but chances were that Bat had dready seen and
evaduated it. He had an insatiable curiogty for things he was not supposed to know, and he possessed
persona probes that could crack amost any message cipher in the system. Coded sgnds were like dark
chocolate with truffles, they had Bat smacking his blubbery lips.

That conversation would have to wait. Findly, the reception Fax was waving for Magrit's attention.
The door beyond the ante-chamber stood open, and Magrit waked through to face the inquidtion.

Two people were in the room, both standing. Rezd and Tanya Ligon she recognized eesly from the
data on the Ligon family tha Ba had provided. They were close enough look-alikes to be twins,
dthough Magrit knew that they were in fact Sgters two years apart. Each was a tdl, busty blonde with
har cut to conform to Ganymede's latest fashion, fringed across the forehead and curved around the
cheeks. Each wore a dress of dectric blue, cinched tight around a narrow waist and short enough to
show off long, dim, and perfect legs.



Magrit had been too rushed to freshen up after her improvised lunch. She was dill wearing the white
skirt and flord blouse of her morning meeting. Back on government levels those were considered dightly
daring, at the edge of permissble dress codes for office work, but comparing hersdf now with the Ligon
cousns, Magrit fet frumpy, dumpy, and unkempt.

She dismissed those thoughts. This was not a beauty contest. Nor was it a socid encounter, a fact
made clear when the woman on the left—Rezd, Magrit thought, a fraction tdler and heavier than her
sste—said abruptly, "Knudsen? Sit down, and let's get this over with. We can't spare much time”

But it was your man, Prosper Ligon, who insisted that | meet with you. Magrit smiled pleasantly,
took a seat across the table from them as indicated, and waited.

After along pause, the woman went on, "I am Rezd Ligon. We didn't redly want to meet with you at
dl. We want to medt with the man, the Bat or whatever his name is, who holds the lease on Pandora.”

The man. The Ligons had been doing theér own homework. To Magrit's certain knowledge, the
gender of the leaseholder for Pandora was nowhere provided on any of the legd documents. Bat was
identified only by the name he used on the Puzzle Network, Megachirops, while Magrit was named as
the point of contact. But among other things, money bought informetion.

Magrit said mildly, "I have full authority to negotiate on Bat's behdf. What do you propose?’

"Wewill not negotiate with you." Tanya Ligon gave up onicy stares and spoke for the firg time. "We
prefer to ded with the Bat."

"Why?' Magrit knew very wdl the answer to her own question. The ssters formed a one-two
knockout sexud team who had obtained from a score of supposedly hard-headed and rationd
businessmen the most favorable contract terms for Ligon Industries. She was curious to hear the sgters
own reasons, and was amused when Tanya said, "We find that men are more amenable to logicd
arguments than women.”

"Perhaps. But Bat does not want to meet with you, or with any women. Maybe he finds them too
logicd."

"He meets with you."
"Not recently. And when he did meet with me, he had no choice. He was my employee.”

That produced more reaction. Rezd's perfect brow wrinkled, and Tanya said, "He worked for you.
And he could afford to take out along-term lease on the whole of Pandora?’

"He subsequently became very wedthy.” Magrit wondered, didn't people remember anything? Bat's
name had been splashed dl around the System only afew years ago, when he had been richly rewarded
for his rescue misson on Europa.

Magrit did not mention that their own cousin, Alex Ligon, dso possessed of great wedlth, worked for
her now. Instead she said, "Bat's very rich. He meets only with whom he chooses."

Ancther glare from Tanyas frosty blue eye. Rezd said, "You are being uncooperative. This is not a
question of money. We ingg that we talk to him. We are convinced that in a meeting in person with the
Bat we can persuade him to change his mind about the lease of Pandora”

It was time for other tactics. Magrit glanced about the conference room. Thewadl decorations were al
3-D depictions of the Ligon family history, so rich and varied that it was impossble to determine what



equipment they concealed. "Do you have anything in this room that will take an image cube?!

Rezd just scowled, but Tanya reached across and pressed the table top. An image display unit,
mounted flush with the polished surface top and indisinguishable from it, rose into view. Magrit dipped
the image cube from her pocket, inserted it, and performed her sdection.

"Here" she said when the picture dip appeared, "is Rusum Battachariya, dso known as Bat, the
Great Bat, and on the Puzzle Network"—the ssters looked blank—"as Megachirops. This is the man
whom you wigh to meet. The picture is a few years old. He has put on perhaps thirty kilos snce it was
taken."

Magrit was chegting a little. She had selected a sequence that caught Bat a his most maevolent. He
crouched inthe Bat Cave, amid a clutter of Great War rdics. He was examining one of his treasures, a
de-brained Seeker missle The glow from the Seeker's ruby sensors reflected in Bat's dark eyes. He
looked, and undoubtedly was, unwashed and unshaven, and he was dressed in rumpled black clothes
that emphasized rather than cloaked his bulging body.

Magrit heard Tanya grunt. Rezdl was Slent, but she gazed at the picture with her mouth open.

"A meding is not impossble” Magrit went on. "However, there are a few things you ought to know
that pictures cannot reved. Bat does not travel. If you are determined to meet with him—which | dill do
not recommend—it would have to be at his home."

"That ishishome?' Tanyawas garing at the dark wals and gloomy depths of the Bat Cave.

"That's right" Magrit smiled a the ssters. "It's not as bad as it looks. The wegpons are dl
disarmed—at leadt, that's what Bat tells me. You two are not geeks." Magrit spoke as one meking a new
and surprising discovery. "But Bat is a typica geek, dways taking things to bits, fiddling with their
computers, and putting them back together again. You'd redly be wadting your time with him. It's a pity
there's no onein your family with his sort of interests.”

Rezd arched her styled eyebrows a Tanya, who sad to Magrit, "Stay where you are” The two
sggers stood up from the table and walked toward the back wadl, which myserioudy became a door as
they approached it.

Magrit was left done. She disengaged the image cube of Bat and dipped it back in her pocket. It
wasn' likdly the Ligon ssters would ask to see it again. After five more minutes she stood up and as an
experiment walked around the table and across to where Rezd and Tanya had disappeared. The wal
remaned awdl. Apparently there was a recognition code built into it. Magrit went back to the table.

Three minutes more, and part of the back wal suddenly became the image of the reception Fax. Its
eyes turned until they looked sraight at Magrit—some fancy recognition software there, more than you'd
findin any government office Fax—and it said, "Your mesting is over. | have been ingtructed to request
that you now leave the Ligon corporate premises.”

So much for negatiation. Magrit, on the way back to her office, assessed the meeting. On the one
hand, they had stopped pushing for a megting with Bat; on the other hand, it was clear that they were not
willing to dedl with Magrit; nor had she ever expected them to. She had planted the seed of an idea with
them a the end of the meting, and that was about al she had hoped for.



Back in her office, Magrit tried a cdl to Bat. Reaching him was dways an iffy proposition, because he
had long ago assured her that he would not abandon certain sacred activities even if her incoming
message warned that the Sun was going nova'. She had asked what those activities were. He mentioned
cooking, eating, seeking Great War relics, and thinking abouit difficult abstract problems.

Magrit said, "But that's dl you ever do!"
Bat had pondered for a moment, folded his hands across his belly, and nodded.

Today he was not, by Bat standards, cooking or egting. True, he had in front of him three bowls of
assorted sweetmests, hdf-empty, but he was not in the kitchen jugging stock and shdlfish and
fine-chopped herbs.

He indined his head, to indicate that he was aware of Magrit's telepresence.
She waved the quick-print. "Theré's a report from Argus Station at L-4. | was wondering—"

"l read it. It isinteresting, and perhaps relevant. However, it is not the centra phenomenon that cauises
me agpprehension. What | sense goes farther back in time, and feds far more dangerous. Is that the
reason for your presence? If so, then a smple message—"

"It's not. Bat, | did you a favor today. | persuaded two members of the Ligon family that a meeting
with you would not be to their advantage.”

"For this rdief, much thanks."

"But that doesn't mean the pressure is off you, or off me. Bat, | know how you fed about this. You
wish they would just go away. So do |. They're not going to. Unless we can provide a reason for them to
lay off—a strong reason—they are going to squeeze and squeeze urttil they spit you out of the middle of
Pandora dead or dive. Do you have anything new that | can use?"

"You mugt be the judge of that. | am only able to tdl you what | have discovered.”

"Vay wdl." Bat closed his eyes. "We could | suppose begin with Giacomo Ligon, whose firg
Antarctic leases were probably obtained through threat and bribery and covert murder. However, that
was close to a century years ago. This leads me to suspect that some dtatute of limitations is likdy to

aoply.”

"Look far enough back in anybody's family, youll find villans Anyway, that was dl on Eath so
Jovian law wouldn't apply. Bat, we need something now, some hold on living family members™

"This is something of which | am not unaware. However, it is my nature to be comprehensive rather
then superficid. Permit me to continue, and Since you wigh it | will confine my attention to members of the
Ligon family who are presently dive and make their homes on Ganymede. The most promising candidate,
gnce he gts a the heart of Ligon finendd affairs and has find say in them, is Prosper Ligon. | have,
regrettably from our point of view, been unable to discover any taint on the man. If he has interests other
than work, | have been unable to learn of them. He appears to have as few vices as | do.”

It was an awful temptation, but Magrit bit her tongue. "So cross off Prosper Ligon. Who dse?"

"There are two ssters who specidize in the seduction, drugging, and blackmail of important figures in
Jovian government and commerce. However, snce the involved parties are dl far more interested in



concedlment than revelation, | see little leverage.™

"Rezd and Tanya? Those two beauties are the ones who wanted to meet with you today. You're
lucky. | guess | saved you from seduction and drugging and blackmail."

"Indubitably you did. May | continue, or must we both descend to the leve of facetious commentary?
Next we have Hector Ligon, who seems capable of any manner of debased behavior provided thet it
requires no iota of sense or origind thought. We could certainly trgp him into any number of
compromisng or illegd activities Sadly, no member of the family would lift a finger or pay a sou to save
him. Even his father regards it as merdy a matter of time until some act of faly on Hector's part leads to
his disgrace and dismissal from the bosom of the Ligon family.”

"Ba, | know you like to be thorough. But | have a Board of Supervisors medting in haf an hour, and
if 1 goin unprepared there's a couple of people wholl love to chew onmy ass. Could you stop liging the
Ligon family we can't pressure, and come to the ones we can?"'

"A consummetion devoutly to be wished, but one that | fear is @ the moment impossble. Juliana
appears to be as free from vices as her Unde Prosper. The various aged aunts have been guilty of gross
acts, but so long ago that no one today will care. The family members who have chosen to become
Commensd's offer potentid, but | mugt investigate them further. For awhile | believed that our best hope
was Karolus, a man blackened by sns numerous and dastardly; regrettably, | am convinced that he dso
lacks dl shame. If we threaten to expose him, hewill laugh at us and admit to everything."

"Right. Am | being unfar if | summarize what you've told me by saying we have nothing?'
"If you are unfair, you are dso accurate.

"SoI'mglad | did whet | did, earlier today. But if this works out, youll have to consder an action you
do not want to take."

Bat findly opened his eyes, so that he could stare accusngly at Magrit. "The logicd complement of the
things that | want to do forms a near-infinite set. Do you propose to be specific, or merdy to taunt me
with vagueness?'

"You will have to meet with a Ligon. Now hold on." She could see Bat beginning to bristle. "This isn't
just any Ligon. It's aman who works for me. I've met him, and | suspect that the two of you may actudly

get on together.”
"Hmph."

"| st the bait earlier today in my medting with the ssters. If they take it, I'm going to suggest that Alex
Ligon fly out to see you, there in the Bat Cave. After that it will be up to you. You want to remain on
Pandora? Then the two of you have to cut a dedl that satisfies the Ligon family.”

"And you, | presume, have no suggestions as to what such a scheme might be.”
"Of course | don't. That's your job. | mean, you're the smart one, aren't you?"
"Hmph."

"That'swhat | thought. So you're going to proveit. Now, | have to run."

She cut the connection, to avoid discusson.



From Bat's point of view, however, the timing was perfect. Before the communication screen had time
to become blank, an irresstible message from Mord had appeared on it.
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Mord had been designed with great skill. Many times, the suite of programs developed by Mordecai
Perlman would pass for a human rather than a high-level Fax.

Many times; but this was not one of them. The image on Bat's display wavered in its outlines, and the
voice tha had cdled for immediate atention lacked Mord's acerbic tone as it said, as soon as the
channd was opened, "It's everything that | thought it might be.”

The comment aso lacked Mord's usud darity. Bat studied the wobbly image. "Might | ask what is dl
that you thought it might be?"

"The Saine, and its data banks. There are thousands of new ones, far more than you predicted. 1've
tasted hundreds, and I'm just getting started. Fascinating. But it's'—Mord paused, as though scanning for
the appropriate word—"scary out there in the Seine. | had the feding that | could eeslly get lost. No, not
lost. Swallowed up.”

"That was a danger | dready predicted. The Saine has sets of programs designed to locate and
diminate blocks of code with no externd pointers.”

"I don't mean them.” Mord was not indde the Keep, but he was ill within Bat's protected
environment. The diglay had begun to normdize, and his voice was contemptuous as he went on, "I
know dl about scavengers, I've avoided that kind of program for hdf a human lifetime. Thisis different.”

"l have experienced something of the same feding. It is as though something new and very large is
dirring within the System.”

"Maybe. But you've not experienced it the way I've experienced it. | mean, you're dtting there,
laughing and scratching, and I'min the middle of this”

"You fed in danger of your own destruction?”

"That's not quite it, ether. It's not like I'm a parasite. It's more like | might be absorbed into the
Saines overdl sructure and become part of it. | don't want that."

"If this disturbs you, you could remain here and reside within the Keep. Its integrity and separation
from Seine influence appear to be complete.”

"Nah." The shake of Mord's head was perfect human smulation. "It's interesting out in the Seine, a
whole new universe to play in even if you do have to watch your ass. | didn't come here looking for
protection, or to tdl you I'm running a bit unstable and over my head. I've got a goodie for you. Do you
remember asking me to keep alook out for anything that mentions the asteroid Mandrake?"

" did so with good reason. Mandrake was the home of Nadeen Sdassie. She was the legendary
genius of the Bdlt, the wespons-maker who among other things designed the Seekers. She died on
Mandrake at the end of the Great War, reputedly while developing some kind of ultimate device of which



no details are known. It was reported, however, to be not a weapon for reprisas. Rather, it was
designed for universal destruction.”

"Hey, | know dl that. You told me, so | remember. I'm not some dumb-ass humen. But did she? |
mean, did she die? Are you sure?’

"The whole of Mandrake was heated to more than three thousand degrees by a direct hit from a
teraton bomb. It became a bdl of bubbling magma. | have mysdf seen those images™ Ba paused. "May
| anticipate your next question? You are going to ask me, am | sure that Nadeen Sdasse was on
Mandrake at thetime”

"You got it."
"I have no direct evidence for that fact. Nor, however, do | see reason to doubt it."

"Widl, st tight, Fat Boy, because I'm going to give you a reason. |'ve been wandering the new data
banks, the places nobody ese bothers to go. There's thousands of them, little stashes of information thet
were totdly isolated before the Seine. | located a bank from one of the Amor class of asteroids, the ones
thet cross the orbits of both Earth and Mars. This asteroid was—and is—called Heraldic, and it had a
little colony on it at the time of the Great War. Although it belonged to the Bdlt it wasn't important enough
for Earth to hit, S0 it wasn't touched by any weapons a dl. That didnt do much for the people living
there, because they weren't sdf-supporting and afterwards the supply systems got totally screwed up.
Everyone was sarving to death. So they dl took off."

"To go where?'

"Not clear. According to the files left behind on Herddic they were headed for the Calisto rehab
camps, but | found no evidence they ever madeit. If they did, they never wrote home. The Heradic data
bank sat abandoned and ignored until the Seine remotes went in a few months ago, set up the
connectors, and hooked it into the generd base.”

"Do you have the reference code?

"Does Rusum Beattachariya est chocolate? Of course | have the reference code. You can see for
yourself when we're through. But I'll tdl you what caught my attention. After the war was over, but well
before the colonigts gave up and left, three refugees from the Bdt arrived a Herddic: a woman and her
two little children, in a beat-up ship with planetary landing cgpability. One of the kids, the baby boy,
seemed dl right, but the little girl was going to die no matter what. Her lungs were a mess of dissolving
tissue. The woman had a chance, provided she received immediate medicd trestment. She damn near
died anyway, what with seared lungs skin burns, and a broken back. They couldn't do too great a job
on her, because their medica supplies had run low and they didn't have a good trestment center to start
with. But they tried. Before they were finished with the trestment, while the woman was Hill a wreck, the
baby girl died. After her daughter's cremation—she ingsted on that rather than space burid—the woman
upped and |eft, taking the baby boy."

"For what destination?'

"You tdl me. The record's blank. She said they'd come from Ceres and were going back there, but
that was dmog certainly alie The orbitad geometry was dl wrong, with Ceres on the other side of the
Sun when she arrived and when she left. The people on Herddic didn't much care. They had their own
worries. She dso said her name was Pearl Landrix, but my guessis that was fase, t00."

"Mord, | an a paient men." Bat ignored the snort from the display. "However, so far you have



offered me not one scintilla of evidence to suggest that the woman who arrived on Heraldic was anything
other than she daimed to be, a poor and disabled war refugee and her injured children. Certainly, you
have no reason to associate her with the presumably-deceased Nadeen Sdasse”

"No reason, except for a couple of things that if you'd shut up for a minute I'll tdl you. They put her
under when they operated on her back, and beforehand while they were prepping her they did the usud
tests to see if she was dlergic to any of the drugs they'd be usng. As part of that, they did a routine
genome map. They discovered an unusud corrected trisomy of one of the chromosomes. Whoever did
the test made a note: the only cases in their records of that kind of corrected trisomy came from
Mandrake." Mord paused. "You don't ook any too pleased.”

" am filled with contempt and disdan—for mysdf. Since this data bank is online, | should have
searched for references to Mandrake. | faled to do so. Nadeen Sdasse was born on Mandrake, and
she did dl her work there. However, if thisis your evidence, it is antidimactic. It offers no linkage of the
womean cdling hersdf Pearl Landrix to Nadeen Sdassie. The type of genetic abnormdlity that you
describe was not rare on Mandrake. It was in fact rather common among the colonigsts, and just as
commonly corrected. It was merdy rare in other parts of the System.”

"I'm not done. The baby grl died and was cremated. But when they fird arrived, and before the
colonigs redized they could do nothing to save the girl, as a matter of routine they did a genome scan
and performed a generd physicd on her. The genome scan proved condusively that the woman and the
baby girl were not related.”

“Intimes of war and disaster, adoptions are common.”

"Dont fight it, Bat. You've got that gleam in your eye. You believe theré's something there. And I'm
dill not done. Before the cremation—agan as a matter of routine—the girl's body was subjected to
examination. It wasn't afull autopsy, but whoever did it thought the results were odd enough to include in
the data file. The baby had abnormdlities that had nothing to do with her injuries. It looked like there had
been pre-birth tampering, in the brain and in some of the organs. So you tdl me was Nadeen Sdasse a
biologigt?"

In moments of high excitement, Bat turned to food. He had duffed his mouth so full with candied

orange ped that it was a few seconds before he could chew and swalow enough to answer Mord's
question.

"Even dfter thirty years and consderable research, Nadeen Selasse remains a figure shrouded in
mysery. She was, in terms of wegponry, the Grand Designer for the mogt exatic forms that were ever
found or ever lost. | am forced to rely on rumor and hearsay, but by dl accounts she was unique. Her
tdents embraced biology, chemigry, and physics. If it is possble that sheisill dive...”

"No. Not even assuming that Pearl Landrix was Nadeen Selasse. Her medica record at the time of
her operation and &fter is ill in the data file on Heraldic. When she |€ft, they told her to go to the best
trestment center she could find. If she did that, and soon, she might live as long as ten years. If she didn't
get treatment, she would die within five. But either way, that was thirty years ago. Cdm down, Bat. She's

gone.

"You are undoubtedly right." Bat had moved rgpidly from skeptic to beiever. "And the legacy of her
work, the ultimate weapon..."

"That's gone, too. If we're lucky."
"Perhgps™ Bat turned to look around the Bat Cave, as though seeking a suitable open spot for yet



another Great War rdlic. "One cannot help but speculate on what it might have been.” He stood up,
which in the micro-gravity of Pandora looked rather like an act of levitation. "Even before you cdled, a
variety of incidents today had already made it impossible for me to think straight. | beg your indulgence. |
must go now and seek circumstances which will permit me to regain my menta equilibrium.”

"You mean you're going to gorge. That's enough for me. I'm out of here.”

Mord's image vanished. As dways, Bat wondered just what it was that had vanished. Mord was no
more than a different form of Fax, a set of logicd operators embodied as an evanescent swirl of
electrons. Today, however, the puzzle of Mord's incorporeal existence was no more than a fleding
thought. Something more urgent was on Bat's mind.

Rather than heading for the other end of the Bat Cave and the pleasures of the kitchen, he sank dowly
back down onto the padded char. He said, adoud, "Something more deadly than a Seeker missle
Something more surprising than the super-adapted humans whom we learned about during the incident
on Europa. And yet they survived to the present. Why not this? Mord feds it, too. Something is dirring
within the System, something big and mysterious. The ultimate weapon? Or the ultimate shared illuson?’

Thiswas why a person needed solitude. This was why aman could not afford to be interrupted by the
constant clamor of mallings and messages and media Magrit—his recent conversation with her aready
fdt old and distant—had stated it succinctly and correctly. He was the smart one.

And he was baffled.

He st the Sdered clock back more than thirty years, and queried the astronomy programs for solar
system positions and ve ocities of a select group of bodies.

Mandrake—Heradic—Ceres. Mord had been right. Trangt from Mandrake to Herddic would have
been easy in the dosing days of the Great War. But movement from there to Ceres? That would be a

lengthy and energy-expensive trip.

What about other destinations? Bat cdled in the ones he saw as mogt likdly, given the sarting point of
Herddic, and asked for evaudtion.

One of them a once jumped out of the pack. Mars. If Pearl Landrix, perhaps aka Nadeen Sdlassie,
wanted to go anywhere in her little ship, Mars would be the destination of choice. But Mars had itsdf
been hideoudy battered during the Great War. It represented afird destination, but surdly not afind one.

Where? If Nadeen Sdasse was indeed carrying with her a doomsday weapon to make the solar
sysem "dark as day," where would she have taken it—or, if she were dying as Mord indsted, have sent
it?

Bat sat done in darkness for many hours, brooding on unanswerable questions. He had the feding
that forces he sensed only dimly were gradualy coming closer.
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ABOARD THE OSL. ACHILLES

Mars, for Janeed at leadt, promised to be a best an antidimax. At worst it might turn out to be a
disaster. For starters, no one aboard the Achilles would be alowed to land. The ship would go no closer
to the planet than synchronous orbit, seventeen thousand kilometers above the surface, and st there and
wait for a couple of days. They had detoured to Mars, so far as Jan could tdl, for three unrelated
reasons. to permit an offida ingpection of the engines; to collect another eight passengers outward bound
for the Jovian system; and, the one that worried Jan, to pick up Dr. Bloom.

Why did Vania Bloom want more medtings with Sebastian? You would think that with dl the
examinaions, menta and physca, performed down on Earth and in orbit around Earth, everything that
could be tested had been tested. Also, what did Dr. Bloom want with her? Jan had learned, only a
couple of hours ago, that she too was scheduled for another sesson with the head of the Ganymede
department of scientific research.

From that moment Jan had been in hold mode. Now she was saring down &t the surface of the planet
and smply waiting. The exhilaration that she had fdt snce leaving Earth was draining away, minute by
minute. Vania Bloom had boarded, and Sebastian was aready meeting with her. Was there any way
that, having come so far, Jan and Sebastian might be rgjected and returned to Earth? She had wandered
the ship, hoping to see Paul Marr and perhaps receive some reassurance that acceptance aboard the
Achilles meant find gpprova for outbound colonists. He was nowhere to be found. She assumed that he
was with the inspection engineers behind the bulkhead with its red-lettered NO PASSENGERS sgn.

The view of Mars offered no rdief. The planet was enduring one of its periodic months-long dust
storms, douding the ruddy face dmodt to the poles. It was mid-morning down there, and Jan could make
out—or imagine that she made out—the great crack of Vdles Marineris. That was dl. Mars had
sruggled back close to its prewar population of seventeen million people, but no one, seeing the world
from Jan's vantage point, would discern any evidence of their existence.

Suddenly, after waiting for what seemed like forever, she fdt a touch on her ebow. It was Sebadtian,
moving, as usud, as Slently as a cat. He dismissed the view from the port with a summary glance—No
cloudsl—and said, "Y our turn.”

"With Dr. Bloom? What did she say to you? What did she want? How did everything go?'
"It wasfine" Sebastian smiled. "It was good.”

That was probably the best that Jan could get. She nodded, turned, and headed a maximum speed
for the cabin where Vania Bloom had set up a temporary office. When she came to the door, she
hesitated. She didn't want to seem worried or nervous. She smoothed her hair, waited for five seconds,
then knocked and went in.

VdniaBloom seemed as intense and anorexic as ever. She nodded to Jan, waved her to a chair, and



sad, "This shouldnt take long."

Probably she thought she was being reassuring. Her expresson was anything but. Her next words
were worse. "Janeed Jannex, you said in our earlier meeting that you had known Sebastian Birch for
more than thirty years, snce you were amdl children. To your knowledge, was he ever placed for any
reason in an inditution?'

"No!" The word burgt out of Jan. All her life she had defended Sebagtian, arguing that he was normd,
coveing for hm when he did something especidly weird, explaning away his lack of interest in
conventiond learning. And now, just when she thought dl that was past, here it came again.

"He's alittle dow to catch on, that's dl," she said. "But once he understands an idea, he has it forever."

" can very wdl bdieve that." Vania Bloom was sudying a display, but it was tilted so that Jan could
not see what was on it. "Did he ever have any form of brain surgery?'

"No." Jan's mind ingantly popped up tumor. "Héesdl right, isnt he?"

"Physicdly, heisin very good shape. He would otherwise not be here on this ship. His brain scans,
however, are unusud and show very lopsided menta activities. In addition to the odd neurotransmitter
activity noted by Christa Métloff, there is extra tissue in one of the sulci. The functions of that tissue
reman a mystery. And S0 far as his mentd dbilities are concerned, they too are unusud. There are
dements of the classcd idiot savant, dthough he does not fit easlly into that category. His innae
undergtanding of the complex dynamics of weather sysems is, so far as | can tdl, unprecedented. He
says he can see, indde his head, how storms on Jupiter and Saturn are born and develop. More <o,
oddly enough, than the weether patterns on Earth.”

She frowned & the display for a long time, while Jan shivered ingde and wondered, Why is she
telling me all this?

"Nothing like an epileptic fit?" Vdnia Bloom sad a last. "No loss of physcd control, or violent
outburgts?'

"Never." Jan wanted to laugh, the idea of violence from Sebastian was S0 preposterous. "He's the
best-natured man youll ever megt.”

"He is certainly the most phlegmatic.” Vania Bloom was nodding, more to hersdf then to Jan. "I
wanted to be sure that you were not in some way shielding Sebastian in ways that you preferred not to
mention. | have a reason why thisisimportant. | know that the two of you ingst on being considered as a
team, which is very unusud in people who are not sexud partners.”

"We're not."
"l know that."
"We never have been. He's like my brother.”

"Whichiswhy | wanted to meet with you before taking any action. Y ou came as a team. | understand
and appreciate that. But would you accept it if | were to, so to speak, take Sebastian under my wing for
awhile?'

"You mean—what do you mean?'

"l would like to work with him, and try to understand why he is different from other people. He would



become one of my persona research projects. Oh, you two would 4ill be together as much as you like,
and see each other whenever you want. But you might not—amost certainly would not— be working
Sde by sde on a day-by-day basis. You would no longer be a team. | want to know, is this acceptable
to you?'

It was, inaway, Jan's oldest and dearest dream: a Sebastian who was vaued for what he could do,
rather than needing protection for what was strange or incomprehensble to him. But because Jan had
filled her role for so long, she had to ask. "If ever Sebagtian seems to be having difficulties—"

"Youwill be thefirg to know, and thefirg person cdled upon to hdp.”

"Then, yes. It sounds like a wonderful opportunity. Dr. Bloom, when you get to know him youll find
that he's the sweetest, most uncomplaning person on Earth—not just Earth, anywhere. I'm absolutdy
thrilled for Sebastian thet thisis happening. And thank you for what you are doing.”

Jan wanted to lean over and hug the stern, narrow-shouldered womean stting across from her. She
didn't think that was likdy to be appreciated. Instead, she had to be content with a amile that probably
reached her ears.

"Dont thank me" Vania Bloom reached forward and with an air of findity stabbed with one thin digit
a key on the hidden display. Then she looked up, and actudly smiled an answering smile "Before you
leave, Janeed Jannex, | want you to know that | am doing this not because, unlike Sebastian, | am the
swesetest person on Earth, or anywhere in the System. | am doing this for my own sdfish motives. | am as
keen to sudy Sebastian Birch as you are to make sure that no one harms him. That isdl."

The dreaded medting was over! The Achilles was in a stable orbit and the ship's interior formed a
micro-gravity environment, but Jan fdt that it would have made no difference had she been back on
Earth. As she l¢ft the room she would il have floated, borne up by sheer euphoria.

She headed forward, seeking Sebastian to give him the good news. He was lying on his narrow bed,
daing at nothing— or at, according to Vania Bloom, the evolving sorm systems that he and he done in
the whole System was able to visudize.

"I had my mesting with Dr. Bloom." She stood at the end of his cot, grinning down at him. "Everything
isdl right."

His round face took on a perplexed expresson. He said, "Of course.” And then, with hardly a pause,
"I fed hungry. Can we go to dinner?'

Maybe Vdnia Bloom had been trying to tdl Jan something. She was in many ways dill shidding and
directing Sebastian, dthough to anyone dse's eye he was not a child or a youth but a full-grown and
physcdly mature man. Maybe in trying to help him, she had become part of the problem.

Jan said, "You go ahead by yoursdf. I'll eat later.”

He nodded and sat up. "So I'll go eat now," he said, and happily drifted out and away dong the
corridor. On his own, Jan noted, with no need &t dl for direction or assstance. She went next door to lie
on her own bed. She needed an hour or two done, to work some of the amiles out of her system.

Apparently she faled. There must have been plenty of amiles Ieft. When she went to dinner, three



hours later, Paul Marr wasin the passenger dining room for the fird time. He was assgned to eat with a
different group, so he did no more than glance at Jan as he passed and say quietly, "I wish people would
do something for me to make me grin like that.”

Dinner itsdf was a curious disgppointment. The person she wanted to talk to was one table over,
meking polite and impartid conversation with the five passengers who sat with him. Jan noted that his
white uniform was as spotless and well-pressed as ever, and this time his hands and nails were scrubbed
free of every trace of working grime. He occasiondly glanced her way, but not enough so that others
would notice.

Jan's own table partners were a mixed bag. Four of them, a man, woman, and their two children, had
just flown up from Mars and in their new micro-gravity setting they at the moment fet like eating little or
nothing. Then there were two wannabe miners who had been office workers back on Earth. Jan had
egten with them severd times before and quite liked them, though they talked mainly about ther bright
future in the rough-and-tumble cowboy society on Cdligo. Jan eyed ther ddicate hands and pudgy
bodies and hoped they wouldn't be disappointed.

And then there was Judd O'Donnell, aloud oaf who seemed to seek Jan out and whom she avoided
whenever possble. As usud, he indsted on dtting next to her. Tonight his man contribution to the
conversation came when fish was served as the firgt course. One of the would-be miners said how good
it was, S0 tasty it might have been flown up fresh from Mars. The Mars family stared a him in disbelief,
but remained glent.

Judd O'Donndl said, "Hey, how can you tdl if the fish you're egting was caught in Mardake?' And,
when no one answered, "Y ou turn the lights off, and seeif it glowsin the dark.”

He laughed loudly. The man in the group from Mars winced, while the woman made a gesture to her
children to keep quiet. Radioactivity levds on Mars were dill high thirty years after the end of the war,
epecidly in bodies of water. Mutations were common. A drict eugenics program culled the human and
animd populations, and most families had reatives among the victims

That set the tone for the rest of the dinner. When she came in, Jan had been feding on top of the
universe. By the time people were dispersang she couldnt wait to get awvay. But she stayed, enduring
O'Donndl's attempts a wit and waiting for Paul Marr to get up and leave.

Findly she couldn't take any more. She stood up in the middle of a Judd O'Donndll story and left the
dining room. Before the door could dide closed behind her, it was opening again for someone else.

"Phew." It was Paul Marr. "That fat man at our table, taking about how he was going to transform
Outer System economics ... | thought you were never going to leave."

That was direct enough. Jan could play coy, but what the hdll. "l fet the same about you. | thought
you mugt be having a fascinaing timewhile | sat and suffered. You got economics, | had tastel ess jokes.”

Other passengers were dill leaving the dining room or drifting aong the corridor. Paul Marr remained
ameter and more away from Jan, and his voice was s0ft and casua when he said, "Weve had enough
economics and jokes for one night, and it's too crowded here to talk at dl privatdy. Can | interest you in
aquiet drink back inmy quarters?"

"l think s0." Jan tried to sound as relaxed as Paul. "Do you want to go on ahead?’

"Oh, | don't think that's necessary. No harm in a passenger wanting to take a look at the engine room,
isthere? By the way, the ingpection of the Omnivores went as smooth as you could ask. Well be on our



way in less than twenty-four hours”

To the men and women they were passing, the conversation must sound routine if not actudly boring.
No one had a monitor to read Jan's pulse rate, or to measure the fine tremble in her hands. One more
turn, and the end of the passenger quarters would be in Sght. If she was thinking of changing her mind,
better do it now.

They came to the lettered bulkhead. Paul did the hatch open and ushered Jan through. Instead of
heading aft down the corridor with its bilious green paint, Paul made a sharp Ieft turn. At the second door
aong he paused. "It's not up to the captain's quarters, but it's home to me. Welcome.™

Jan found hersdf in a room maybe twice the sze of hers. It had been furnished with a surprisng
ddicacy of taste. The chars were light and fral in appearance, suitable for a ship where acceeration
would rarely exceed hdf a gee, but ther lines were degant. The wals had been finished in a pastel pink
(which Jan actudly didnt much care for) and two of them bore hdf a dozen paintings which she
suspected were originds. That was confirmed when she saw a neat P. Marudini in the lower right
corner. She glanced a him, and he shrugged. "'l was young when | started to paint. | thought Marudini
sounded a bit more like an artist. Now it's too late to change."

He was over by asmdl table in one corner, opening two conica bottles each of which wore a miding
of condensation. Next to them was a vase of roses. Thelighting leve in the room was dimmer than in the
rest of the ship.

Jan sad, hdf question and hdf statement, "Y ou were expecting that | would come here with you."

He coughed. "WEil, no. Let's say that before dinner | was hoping. But then | learned that we were at
different tables and | couldn't do anything to change that, so we wouldn't have much chance to tak. I'm
sorry. | mugt have seemed a bit abrupt.”

"I didn't think s0." Jan accepted one of the bottles. She had learned to drink in micro-gravity, but a
delicate trid sp was beyond her. She squeezed too much into her mouth and had to swalow hard.

"All right?" Paul asked.

"Jug choking. The wineis very good. Like an Earth wine"

"Asit should be. It was made in southern Chile—not too far from where you lived."
So he knew where she had come from on Earth. Paul had done his homework.
"The roses, too?'

He nodded. "From Punta Arenas. Flower aty." He took a sSp from his own squeeze bottle, savoring
the aftertaste and looking thoughtful. "I guess everything went wel with Dr. Bloom?"

"You spoke with her?"

"No. | saw your face. You were the cat that got the parakeet.”
"That would have been difficult on board the Achilles.”
"Quiteright." He took a bigger mouthful. "No pets dlowed.”
"Like passengers beyond the bulkheed.”



The conversation was casud, but undernegth it ran a strong current of sexud tension. Jan noticed that
there was no bed in the room. What would happen if things developed as she expected? Fun and games
infree-fal? She fdt nervous but determined.

"But you never answered my question,” Paul went on. "Did everything work out as you hoped with
Dr. Bloom? Y ou know, it's quite unusud for her to want a second megting with someone after they leave
Eath orbit."

"Things went very wel." Jan wondered how to phrase it. "I was redly worried beforehand, but | had
no reason to be. That'swhy | fed so good. It's asthough | just gave birth.”

"Gave birth? To what?"'

"To who. To athirty-five-year-old. All my life I've been looking after Sebagtian and meking decisons
for him. Dr. Bloom told me to stop. It will be hard, but | have to take her advice. For his sake.”

Paul lowered his head and did not look at her. "I wouldn't normaly say this to any passenger, but |
fed close to you and you need to know. Ther€'s a lat of tak aboard about Sebastian Birch. For one
thing, people say he's ether retarded or has serious menta problems.”

"I know. Neither one is true. Sebastian is strange, but Dr. Bloom says that he has talents she has
never encountered before. She Wants to spend alot of time with him. And she wants me to spend less™

"That's what you meant by giving birth. Y ou had me worried for a second.”

He was inviting her to ask why. Instead, Jan held the conica bottle out toward Paul and squeezed it.
"All gone. I've been gulping too fast, but Spping is difficult.”

"Would you like more?'
"l don't think s0."

"Wadl, then." He released his own bottle, leaving it suspended in midair. After a few moments of
hesitation, during which Jan fdt that she hersdf wasin totd suspension, he moved to her sde and put his
ams around her. His firg kiss seemed tentative. Jan responded much more forcefully, and when they
came up for ar he said, "Frd timein micro-gravity?"

"Yan

"It's a bit different. Just follow my lead.” Between kisses he began to remove her clothes, dowly and
caefully. She did the same for him, glanding occasiondly about her. She dill saw no Sgn of a bed.

"Not needed infree-fdl,” he said, in answer to her unspoken question. "If we were in powered flight |
would make a section of the floor turn into a waterbed. At the moment dl we need are these" He drifted
up to the calling. They were both naked, and as he rose past her Jan saw plenty of evidence of his
excitement.

He returned holding two broad straps and laughed at the expression on her face. "Not for what you
may be thinking. Maybe some other time, but these are to stop us drifting off into the walls" He bent and
attached one to each of hisankles.

"What about me?"' said Jan.
"Youll see” Paul straightened and embraced her again. They kissed and fondled each other for a few



minutes, until Paul sighed, took his hands from Jan's breasts, and reached around to grasp the back of
her thighs.

"I know this won't sound very romantic,” he said, "but | have to get it out of the way. Newton's Third
Law is more noticeable in space than it is on Earth. If we're to stay in contact, you need to put your legs
round mine and lock them there. That'sright. That's fine. Just let me do the Work."

"l will."* And just don't let me do something stupid. Jan closed her eyes and pressed her lips againgt
his

After along minute when things didn't seem to be working, Paul a last found the right position. The
lower parts of their bodies came into full contact and he grunted with satisfaction. They made love in
dlence for along time, until Paul gasped, grunted, and thrust so hard that Jan's legs had trouble holding
himin pogition.

He dung to her, panting and perspiring, while she caressed the back of his head. Findly he leaned
back and stared into her eyes.

"How wasit?' Jan asked.

"Great. Just great.”" Paul frowned. "Not so good for you, though. | know you didn't get there. Sorry,
but I couldn't wait any longer."

"That'sdl right. | didn't expect to. Be honest with me. Wasn' it a bit difficult?"

"Whdl, yes. At fird it was."

"I thought it might be. They say that the fird time usudly is™

"Of course it is" He amiled. "Zero-gee, the fird timein space, dl the body movements are different.”

He saw her expression, and the amile left his face. "When you say the firg time, you don't mean—"
Ther bodies were dill locked together, but he pushed himsdf away from Jan so that he could stare down
a himsdf. "My God. You do."

"It's dl right. There's only just a few drops on you. A dumsy doctor took care of that during a
physca when | was younger. Y ou won't be hanging bloody sheets outside the ports.”

Paul moved farther away from Jan, reached down, and released the straps from his ankles. He moved
to awdl drawer and pulled out an object like a double degping bag. When he and Jan were swugly
zipped up ingdeit he said, "Thisis quite a shock. You redly were avirgin?"

"Don't look so surprised. We dl start out that way. If you mean, what am | doing, a woman wel over
thirty and il not sexudly experienced, then | don't have a good answer.”

"It's nothing to do with age." Paul il seemed distressed. "But if | had known..."
"If you had known, then what? Would you have avoided me?'
"No!"

"You didn't exactly rape me, you know." Jan pulled him close to her again. "l was as keen for this to
happen as you were. More keen, | bet. Isit dl right for me to say that?"

"Of courseitis I'm, wdl, | guess | fed honored. | mean, that you would choose me to be the firg.



Why me?'
"Youre avery atractive man. You seemed interested in me”
“l was. | am."

“I've been thinking about you ever snce you greeted us as we came aboard. This seemed
appropriate. You are, after dl, the firg mate."

He laughed &t her weak joke, but he dill looked upset. "Why now, after so many years?'
"You mean that I'm an antique?’
"Not at al. You are young and beautiful "

"Thank you. I'll accept thet, evenif | don't quite believe it. You ask, why now? It's dl part of a feding
I've had ever snce we lifted off from Earth. I've been exhilarated and excited, full of the conviction that
evarything was new and different and wonderful.”

"No thanks to me. Next time, Jan, it will be better. | swear it. | was just too excited tonight.” He
frowned. "I hope there will be a next time"

"There had better be. Unless you are the origind Achilles hed. Paul, stop worrying. Tonight was just
fing and everything I've ever heard or read about this saysiit just gets better.” She shuggled close to him.
“I'm not asking for an indant repeat performance, so you can go to deep if you want to. But | would like
to be held, and maybe tak abit if you fed up to it. | want to ask you a question.”

"Sure” He pulled her head onto his shoulder and put his lips to her ear. He whispered, "Ask me
anything."

"Do you pick out a different passenger on each trip?"

He started and pulled awvay. "Now Jan, that's redly an unfar question. When | sad, ask me
anything—"

"You don't understand, Paul. I'm hoping that the answer isyes”
"Why? What difference does it make?'

"Il rephrase the question, so it doesn't make you sound like a libertine. Have you had experiences in
the past with other women passengers?”

He heditated. "Yes, | have. But | dill don't know why you ask. There's no chance at dl of disease.”

"Thet thought never entered my head.” Jan nuzzled his neck. "I just like to fed that my needs are being
attended to by someone with experience and expertise. I'm wel aware that | don't have those mysdf. |
wondered if you would notice when we began to make love"

"l had no idea. Everything seemed perfectly normd.”
"Except for that firs minute”

"l thought that was more me than you. People are different. There's dways an adjusment to get the
geometry right.”



"The geometry feds jus fine" Jan rlaxed againg his body. The degping bag provided warm intimecy.
He had more chest hair than she expected, and she liked the soft tickle of it againgt her breasts. He dso
andled different, a sexud odor which came as an unexpected pleasure. She closed her eyes in contented
dlence. Maybe she was dl et to fdl adeep hersdf, for ceartainly when he spoke his voice seemed to
come from far away.

"l don't want to spoil the mood, because thisis redly pleasant. But | did have something dse that |
wanted to talk to you about. It may sound pretty ridiculous™

Jan sad lazily, "You said, ask me anything. So I'll say, tel me anything.”

"It's about Sebastian."

It was Jan's turn to gtiffen. "What about him?*

"I know that you've looked after im dmogt dl hislife, and you care for im very much.”
"Like a brother. There has never been one shred of sexud feding between us"

"Once | had time to see you interact, | never thought there had been. You don't look a each other
that way. And | understand that Dr. Bloom may be the person who has the most contact with him from
now on. But because you've been so close for so long, you ought to hear this™

"Has Sebastian done something?'

"He has done nothing wrong. He spends lots of time wandering around the ship, saring a things and
not saying anything.”

"That's harmless enough.”

"l think so, too. But it has made a few people uneasy, and they are reacting. There's been a rumor
going around that he's a Jonah. Do you know what a Jonah isfor shipsin space?”’

"l imagine thet it's the same as it isfor ships on the seas of Earth. Someone who brings bad luck.”
"That's what they're saying. Sebagtian Birch will bring bad luck to the Achilles.”
"l never heard such nonsense. Sebagtian wouldn't harm anyone or anything.”

"l believe you, Jan. But | want you to know the wild talk that's been going around some of the crew
and passengers, so you won't get anasty surprise. It's nothing more than dumb superdtition, but they say
thet with Sebastian Birch on board this ship will never make it to Ganymede. Somewhere dong the way,
no one knows how or where, the presence of Sebagtian will lead the Achilles to disaster.”



16

The modd ... aworrying new ingght, burning to be tested.

A meeting with Prosper and Lena Ligon ... top priority, they inggt it can't be put off even for a day.
Kate Lonaker... cold as Charon, unsympeathetic to any attempt at reconciliation, refusng to talk.
Travel notification ... atrip to the Saturn system, with no explanation.

Alex was going mad. He had never fdt himsdf under such multiple pressures. Somehow he had to
impose logic and a set of priorities.

Prosper Ligon and his mother fird. Alex composed the shortest message he could imagine Meet four
o'clock at Ligon HQ, Notify if not acceptable.

Next he checked the travel authorization. As soon as he saw the origin: Ligon Indudtries, he put the
worry to the back of hismind. He would find out what it was about soon enough.

Now for the tough one. He cdled Kate.
She answered a once, as though she had been stting waiting by her communications termindl.
IIY@I

"I'm going to run the modd again. | have a new idea, and to test it I'm going to DP Centrd. | would
very much appreciate your assistance and ingghts.”

"Very wdl. | will meet you there."

Sill cold, dill doof. What was wrong with the woman? Would he make a big ded of it, if Kate had
gone off and screwed somebody and she didn't even remember who?

Alex decided. Yes, he would mind. He would be totaly pissed. He owed Kate a big apology, if only
she would endure his company long enough to ligten.

He hurried dong to DP Centrd, where they would enjoy access to the highest computationd priority
and the best displays, courtesy of Magrit Knudsen. Somehow, Kate was there ahead of him.

"Kate, | just want to ssy—"
“I'm ready for work when you are. Y ou tdl me you have anew idea. What isit?"

So much for apologies. Hell hath no fury like a woman scorned. He hadn't exactly scorned her, but
that logic wouldn't get him far. To work.

"I've reviewed the old results over and over. I'm 4ill convinced that the modd is bascadly correct.”



"S0 you mean, a hundred years from now there will be no humans left, anywhere. Right. That's very
reesauring.”

"l don't believe that result. | think that the problem liesin the Saine
"Two weeks ago you told me that the Seine would solve dl our problems.

"All our computational problems. We have ample computing capacity for the firg time ever, but the
Seineis much more than Smple computer power."

"Like what?"'

"Like a huge number of externd databases, online for the firg time. We were careful not to introduce
what we thought of as inappropriate exogenous variables into the modd, but the Seine doesn't have that
congraint. Anything thet is not specificaly ruled out is open for consideration. The trouble is, the Seine is
s0 complex that we don't know what it includes and what it excludes. | believe that we have to do
something radicaly different. We have to introduce our own exogenous variables, things that we believe
are possible logica components of the future. We have to see how this affects the computed results.”

Kate, for a change, didn't act like an ice princess. The lines of her face softened, and she stared
directly a Alex. "But there could be a million things in the possble future. How are we supposed to
know what to choose?"

"We assess possible events on the basis of our own edtimates of ther likdihood. We change the
modd to reflect it, and see what difference it makes to the results”

" wouldn't know where to begin."

"Wdl, | think | do. The Seine doesn't try to predict the future, or make random assumptions. It uses
only facts that are present somewhere in the System right now. If the computed future suggests the
extinction of humanity, that's because those factors are dready present today."

"Such as what?'

Thiswas one that Alex wished he could avoid. "Such as the Commensals. They are basicaly human,
but a thousand other life forms have been spliced into them. It occurred to me that the way we have been
running the model, neither the computer nor the Saine data banks makes any distinction between a human
and Commensd. We don't know if future population figures refer to humans, or Commensds, or both. If
everyonein the System eventudly elects to become a Commensd, then the modd that we have may be
predicting thet the future holds no true humans. On the other hand'—Alex had to face an intolerable
possibility—"maybe Commensals become the human norm, but they have a built-in flaw that causes them
to die out.”

A built-in flaw like guaranteed sterility, so that no one is reproducing anymore.

Kate began to nod agreement, then stared wide-eyed a Alex. "But if that's the case, then your
mother—"

"I've dready thought of that."

"Oh, Alex." She reached out as though to take his hand, then withdrew. "I'm redly sorry. | hope that's
not true."

"So do I." Alex saw his chance, and jumped in. "And I'm redly sorry, too. | don't meen for my mother



and the other Commensds, | mean for what | did. | know | screwed Lucy Mobarak, or Derdre de
Soto, or somebody. Maybe | screwed dl of them. But they sabotaged me, I'm sure of it now, down in
the Holy Rollers. The drinks were spiked. | had no idea what | was doing—I don't even remember it.
That doesn't excuse what | did, but maybe it explainsit. | want to say again, I'm sorry.”

"Let'stak about dl thet later.” But Kate reached out, and thistime she did squeeze his hand. "For the
moment we have to concentrate on the modd. If it's the Commensds that are causng the trouble...”

... then we are in for a battle royal. The Commensals, and the Sylva Corporation that oversees
their creation, between them have tremendous political clout. Kate didn't need to say that to Alex.
His own mother was far from unigue in her willingness to do anything to restore and mantain her youth

and beavty.

"Were going to find out.” Alex st to work a the console. "I'm setting up the modd to treat
Commensd's and unmodified humans as separate but interacting populations” He turned to Kate. "Do
you know, can someone who decides to become a Commensa change her mind, and have the process
reversed to become a norma human?'

"I don't think so. | believe it's one-way only. If it is possble to undo it, I've never heard of a case
where someone chose that option.”

"So well assume it goes on like that." Alex set parameters so tha any member of the humen
populaion could eect to become a Commensad. The human population changed by reproduction, by
trandfer to Commensa form, or by death. The Commensa population could decrease only through
death. An dl-Commensd solar system ultimatdly implied an empty solar system.

He glanced a Kate. Hisfinger hovered over afind key. She nodded. "I can't think of anything more.
Doit, Alex."

It was the power of agod. Alex pressed. At one touch of his finger, databases dl across the Sysem
came into play. Within the computer, the separate Faxes that represented more than five hbillion humans
(and now Commensads) began to live, die, love, hate, act and interact, and move around the solar
system. Days sped by too fast to follow. As the years rolled on, the ful panoply of solar system activity
was reveded on the displays.

Mogt of Alex's atention focused on just two counts: the ratio of the number of Commensds to the
totad human population, and the human population itsdf.

The yearly aggregates came into view. By 2105, Sysem populatiion was a figure familiar from thar
previous runs. 5.6 hillion. Commensas were less than one in ten thousand of humans. But the fraction
was cregping up. In 2124, one percent of the human population of 7.6 hillion had become Commensds.
In 2134, that percentage was close to five percent.

" think you're right, Alex." Kate was crowding close, no longer doof and dtandoffish. "It's the
damned Commensds™

Alex didn't think so. He could make the extrapolation in his head. The proportion of Commensals was
increesing, but nowhere near fast enough to cause problems. With ninety-five percent of the total il
human, and dill actively breeding, the number of people or Commensas would never start to nosedive by
2150.

But here came 2140, and trouble. The converson to Commensals were steady at five percent. The
trouble lay in the human population. Birth rates were down, dong with every other index of activity. Alex



and Kate sat and watched in grim slence, right to the bitter end when in 2170 the number of humans hit a
fla zero. A amdl population of Commensds lingered on for afew years, but by 2185 that count was adso
down to nothing.

"That's it Alex smacked his fig down on the console, ending the run. "Exactly the same results as
before. Now we know it's not the Commensals that cause the problem. Another idea bites the dugt.”

"That was just one thing to try." Kate didn't mention that in some ways she was relieved. Theideaof a
solar system filled with Commensals, and only Commensals, did not appedl to her. "We can examine the
effect of other important variables.”

"We could." Alex hesitated. Did he redlly want to go through with this?"But there's one other thing I'd
like to do before we change variables. There is an dternate way of running the modd itsdf, what | cdll
Snapshot Interactive—Sl— mode.”

"I've never heard you mention it."

"That's because weve dways stressed the need for repeatable runs. You need results that you can
take up the line to Mischa Glaub and Tomas de Mises, and if you have to run agan youll dways want
the same answers.”

"Damnright. Alex, | don't understand you. | know we run with a variety of possible inputs, but each
run is determinigtic. Except for database changes, we get the same run today as we did yesterday.”

"That's not guaranteed in S| mode. There can be differences.”
"l think you'd better be specific. Remember, I'll have the job of explaining dl this to Mischa Glaub.”

"Il be as clear as | can. Asyou know, the big difference between my modd and the ones devel oped
in Pedersen's group is that | incdude a separate piece of code for every sngle individud in the solar
system. Each person is represented by a Fax with some leve of decison-making logic of its own. The
interaction of dl those human-smulaior components makes up the complete modd. The average
properties, such as trangportation activity or food needs, are not regarded as independent variables. They
are congtructed vaues, built up from dl those hillions of separate needs.”

"l got that much from your briefing the other day. Y ou're saying nothing new.”

“I'm about to. When | said that individuds are represented in the modd, | meant exactly tha. Each
person in the solar system census is in there, represented by anything from a Leve One to a Levd Five
Fax. There's a Mischa Glaub in the modd, aso a Kate Lonaker, even Cousin Hector, though | bet his
Fax is smarter than he is. Most important, there's an Alex Ligon."

"Mog important to who?!

"Mog important for what I'm proposing to do next. The SI mode dlows a person to take the place of
hisor her own Fax, insde the model. I've never done it before with the Seinein operation, but I've tried
it with a reduced mode in a limited environment. | know it's feasible. I'm going to enter the mode, as
mysdf. For meit will fed like just another VR environment, same asin the media shows." He gestured to
one of the half-dozen VR helmets on the bench in front of the displays.

"Alex, you're out of your mind. Your mode runs at umpteen-million times redl-time."

"About amillion, in SI mode."



"A million, then. So the modd amulates a year every thirty seconds. There's no way your brain can
possbly keep up.”

"l won't even try. For most of the interactions, my Fax will be making decisons. Once a Smulated
year, I'll have thirty seconds to review where | am, make decisons, and hand control back to my Fax. |
won't be able to change much, because my Fax isn't powerful or influentid enough for that. But with me
inthe program, you lose exact repegtability.”

"But why do it a dl? What will you get that you can't see right here?' Kate gestured at the digplays.

"l don't know. Immediacy? Perspective? Perhaps nothing at dl. Don't worry, 1've done this before. It
was never very enlightening, because the modd was overamplified and aggregated so much that the
setting fet bogus and artifica. I'm hoping it won't be that way now."

"Not atifiada—when you're being jerked forward a year a a time, every hdf minute? Give me a
bresk."

"I built in a smoothing function and a neurd connector designed to help with that. 1t ought to be that Il
fed like | remember whatever my Fax has been experiencing.” Alex picked up one of the VR hdmets.
"We can tak about dl thiswhen | come out. Once | wave my hand, start the modd running.”

"And then do what?"'

"Watch, and wait. We're going to run for sixty years. That's hdf an hour in red-time. If I'm dill in the
hdmet after that, drag it off me”

"Alex!" But the hdmet was going on, and Kate's cry of protest sounded far-off and muffled. The
ingde of the VR hdmet was totdly black. The only sound was Alex's own breath in the oxygen supply
tube.

He waved his hand. Nothing at al happened. He sat for a few seconds and was on the point of
removing the hdmet when he redlized that this was exactly what he should expect. Time was blurring
dong in the computer modd, but hisfirg one-year snapshot was thirty seconds in the future,

It came to him not as some form of description or image, but as memory. He remembered the whole
of the past year, but with a variable degree of detail. System palitics were far-off and vague, while
anything that affected him persondly was clear. He had persuaded the bosses that his models were the
right way to approach prediction, he had been promoted, and he had moved in with Kate—over the
screams and protests of his mother and the rest of the family.

Weas this the program, or mere wighful thinking? He was 4ill trying to decide that when—memories
—another year sprang full-blown into hismind.

So much for his smoothing function! It didnt seem to work a dl. The merger of the Ligon and
Mobarak families had taken place—but how and when? Who had married whom? Alex could not
remember, dthough he was somehow sure that he himsdf was not married to Lucy-Maria.

Here was other news, confusng and muddled, coming from the farther reaches of the Jovian system.
Sgnds had been received there, perhaps from the stars. 1t could mean the discovery of diens The
message was being looked at—had been looked at—had been dismissed as bogus. Or had it? It ill
seemed to be there. Alex fdt his own confusion beginning. The future was filled with an infinity of branch
points, and the modd could not pursue dl of them. He had the nagging feding that he disagreed with
some of the program's choices, but before he could andyze his reasons—memories—another snapshot



came pouring in.

Weas this only three years out, or were multiple years somehow being crushed together? The solar
system had escaped a great disaster that would have ended dl life, from Mercury to Neptune and
beyond. This was not the gradud dying-off that the mode runs had predicted. This one would have been
quick, extreme, and total. But it had not happened. So why was it here a dl? The program was
responsible. The non-event mugt have been on a high-probability path, otherwise it could not be in Alex's
memories a al. He tried to dig for details and a better understanding, but he was too late. Memories.
Something—war, naturd disaster, technologicd fallure>—on Earth. Discoveries on Triton, Neptune's
giant moon. Loss of the Oort Cloud explorers. A dozen more events crowding dl a once into his mind.
He ought to have known this was imposshble, even the highlights of a ful year could not be
comprehended in hdf a minute. Kate had been the redigt, he had not. (Did they live together now? He
could not say.) Memories. The tempo was increasing, a year was srinking to nothing. What had
happened to histhirty seconds per year? A trip to Venus—for what possible reason? A death, someone
inthe family. He could not tel who it was. A greet rain of comets, sweegping in from the Oort Cloud and
endangering the whole System. Was this the source of humanity's disaster? No, some form of deflection
shidd had operated. Memories. Of ameeting, with the population chart of the System spread out before
him. Ten billion people—as many as had ever been predicted in the modes. But the tota was
decreasng. Memories. His mother, face changing color and mdting like hot wax. Cousn Juliana,
dhrivding, dying—aong with dl the Commensas? The data were not there. Destructive forces unleashed
around the solar system, as powerful as they had been during the period of the Great War. But he saw
only their shadow, an unrediized potentid. Was this the warning of coming holocaust? Memories. They
came not as individud images, but as a great collective tide. The Saine had collapsed, the Jovian worlds
were uninhabitable, Mars did not communicate, battered outposts on the moons of Uranus dung on to
diminished life. And Alex himsdf. Where was he? He had committed a mgor blunder in planning the
moded. He had not dlowed for hisown death. If his Fax "died" within the model, what would happen to
the connection? Could he die too? Memories. The worlds of the solar system were dark. He sat on the
outer fringes, done, beyond the planets, beyond the Edgeworth-Kuiper Bdt, looking in toward the weak
spark of the distant Sun. Memories. Of solitude and sllence. Had he come here hoping to be safe? He
knew, through an unexamined accumulation of doomed memories, that his was the only life within
light-years. How long had he been done? How long would he remain here?

There hath he lain for ages, and will lie...

The VR hdmet was ripped from his head. Light, world-filling light so bright thet he was forced to
squeeze his eyes tightly shut, burned around him. He heard the voice of a stranger, cdling through the

effulgence.

"It's been more than haf an hour, and you were mumbling to yoursdlf. | couldn't understand what you
were saying. | had to get you out. Alex? Alex? Are you dl right?'

He was not dl right. He had swept far forward in time, to the death of humanity and beyond. He had
hovered done on the rim of the universe. How could anyone be dl right after that?

"l knew | shouldn't have et you do it," the voice said. "I'm atotd bloody fool. Here. Sniff this™

An acrid vapor filled his nodtrils. Alex gasped and gagged. His heart raced, he opened his eyes, and
the room flickered and reded around him.

"Aled!"

"& right. I'm—mm—a right.”



"You don't sound it. Who are you? Tdl me your name, where you are and who you are.”

"l am Alex—Ligon." The room steadied. He was stting hunched in a chair, with someone—Kate.
Kate ... who?— gazing down a him. "I'm—I—wheream |? I've ... been..."

"Alex! What happened to you? When | removed the VR hdmet your eyes looked ready to pop and
your pupils were dl dilated.”

Alex shook his head, not to disagree but to try to clear it. "Dunno. Can't think draight. Gimme a

"No. Alex, that's a bad idea."

"Need it. Got to have it. Mentd overload, too many futures. Too much, too fagt."

"Youll regret it. Youll fed terrible later.”

"Giveit."

Alex closed his eyes and lay back. Hours seemed to pass before he fdt the cool spray of the Nerling
boost on histemple. The world ingde his head steadied and came into focus.

He opened his eyes. Kate was frowning down at him.

"I'mdl right, Kate. I'm fine. But it's going to take days to sort out what | experienced. My head was
oinning around like a top. It's my own fault, 1 ought to have redlized what would happen.”

"And | ought to have forbidden you even to try. | thought you said that you had done this kind of
experiment before.”

"Not with the Saine running the show." Alex's pulse was beginning to dow. The Neirling boost had
taken effect, and he would have at least three hours of menta clarity. He leaned back in his chair and
rubbed his forehead. Everything from there to his brain sem had ached. It would ache again, when the
boost logt its effect, but for the moment he fdt he could understand—and explain—anything.

He sad, "Il tdl you whet | think was happening, but | may be wrong. The Seine has enough
computationa power to consider and select from thousands of branches at atime. A Fax is too smple to
be employed in more than one future, but gpparently a humen isn't. | was catching glimpses of many
possibilities—too many for me to handle”

"Youvelos me, Alex."

"That's not surprising. I've never gone into those dements of the predictive modd with you. 1 would
have, but you indsted that | work on a briefing that Macanelly would follow."

"l did. But if you're suggesting that I'm a dimwit like Loring Macandly..."

"No, not at dl. It's just a question of where | put my time. | was trying to produce a amplified verson
for Macandly, and that meant | had to leave some of the trickier dements out. Then we had to brief
Mischa Glaub and Magrit Knudsen when we weren't expecting it, so | went with the same approach—"

"Informetion, Alex. | need information. What did you fed you had to |leave out?'
"All the probabilistic eements of the modd.”



"Then you're right, we have never discussed any such thing. You've dways inssted that your mode is
deterministic. Unless you are in your Sngpshot Interactive mode with a humen in the loop, it will
produce the same results every time”

"That's true. It will. But that doesn't mean there are no probabilistic dements™ He fet a mild irritation
a Kate's downess of comprehension.

"Alex, now you've got my head spinning like a top. Back up, take it easy, and remember who you're
talking to. I'm not Loring Macandly, but I'm not boosted and I'm no genius when it comes to models"

"Il do my best." Alex remembered a piece of advice from the leading scientist of the last century: An
explanation should be as simple as possible, but no simpler. It wouldn't help to quote that now to
Kate.

"I'm going to use an andlogy. | was afraid to do that with Loring Macandly, because from everything
you've told me held not know how to didinguish an andogy from the red thing. But it's the way | often
think of the predictive modd.

"Imagine that our modd is playing a game of chess, and it's the modd's move. It knows the layout of
the board pretty wel at the present time, but the board isn't the usua one with just Sixty-four squares and
a mogt thirty-two pieces; our board is the whole extended solar system, with at least five hillion humans
and any number of computers and natura features. The mode has to take into account dl the actions and
interactions of dl the dements, and then decide how the board is likdy to look one move ahead. Let's
sy, one move ahead means one day from now. The opponent—in this case, humanity and
Nature—makes a move. Then the moded has to decide how the board will look &t that point, which is
two days ahead. After that the opponent moves again, and again, and again. The modd has to decide in
each case what the board islikdy to look like. It ismeking a prediction.”

Kate was nodding—a little uncertain, but ill a nod.

Alex went on, "The best human chess players can look ten or even twelve moves deep. They have an
ideawhat the board might look like thet far ahead, and they make their next move accordingly. How do
they do it? Wdl, one thing we know for sure is that they don't do it blindly. They aso don't do it by
evauaing every possible move tha ther opponent might make, and choosng the best one for them.
There isnt enough time in the universe for a human player to adopt such an approach, even though it was
the method used by the earliest and most primitive chess-playing programs. What the human player does,
based on indinct and experience, isto assgn a probability of success to particular sequences of moves,
taking into account every reasonable move that the opponent might make. Those sequences with a low
probaility of success are dismissed. They don't even makeit to the leved of conscious consderation. The
high-probability sequences are examined and compared. Findly, the player makes a move. That move is
the move that offers the best chance of winning, given all the moves that the opponent might choose
to make in the future.

"The predictive program faces the same problem as the human chess player, only worse. It doesn't
know what the 'opponent'—the naturd universe, plus the five hillion or more humen 'pieces—will do,
day after day after day. Even with dl the computing power avalablein the Seine, a short-term prediction
would run to the end of the universe. So the mode, like the human chess player, is forced to work with
probabilities. And like the human chess player, it rules out the low-probability futures, unlesswe ingg, via
exogenous variables, that it must consder them. If we do that, the modd autometicaly converts that
low-probability future to a high-probability one. Even then, when we go farther into the future the case
that we ingsted be considered may drop in probability, if the exogenous variable was introduced a only
asngle point intime.



"From the point of view of the modd, there never is a dngle future. There are huge numbers of
possible futures, branching off and diverging from each other the farther ahead we look in time. What we
see reported as the future is Imply the one to which the modd assigns the highest probability.” Alex
paused. "You don't look happy.”

“I'm not happy. You are tdling me that we went ahead and presented a briefing to my boss and my
boss's boss and my boss's boss's boss, taking as though what we had was gospe brought back from the
mountain. Now you're saying what they heard was just one of a hillion trillion possibilities”

"No. The modd is much smarter than that. All possible futureswill progress through time, and as they
proceed they will diverge from each other. That's inevitable. Think of the futures as being like photons of
light, forming a cone that gradudly widens as the light travels farther from its source. But if you sum all
the probabilities for all the futures, you must get unity—some future must happen. The modd considers
the thousand futures for which the computed probabilities are the greatest, and makes a measure of
disperson. How much has the cone of those probable futures widened over time? If the number it
cdculates exceeds a pre-set vaue, the modd will return a message that with these parameters, the future
isindeterminate.”

"But that never happens. At leadt, is hasn't happened in any runs that 1've ever-seen.”

"That's good news, not bad. It means that dl likdy futures are rather amilar, which is a reason for
having confidence in our mode. Implausible futures damp out over time, unless we inggt on forcing them
back in via exogenous varigbles. What | didn't expect, and what | had trouble handling when | was in the
Interactive mode, is that 1 would be able to sense other futures—maybe even improbable ones—as the
program was running. They hadn't had enough time to damp out." Alex could fed them dirring again
ingde his head. Comet showers, disntegraing Commensals, the discovery of diens myderies on
Triton....

"So the mogt probable futures are much the same as each other,” Kate said. "You were dill interacting
with the modd at the end. Y ou mugt have seen them. What were they like?'

She was anxious but hopeful. Alex for one moment considered giving her the answer she wanted to
hear, but the run records would reved the truth.

"Nothing to offer us comfort,” he said. "Exactly the same result as before: a century from now, no
humans survive. The solar system will be empty and lifdess”



17

Three hours after Alex emerged from the unnaturd high of the Neirling boogt, his brain fdt like a
squashed meon. It would take days to sort out the flood of information dumped into him, even if he were
not in a boost trough. He was in the worst possible condition to attend a difficult family meeting, and
Kate hadn't been dow to tdl him so.

"I've never heard of anything so Supid.” She had forced him to eat a bowl of soup and now she was
gtting a one end of the sofa with his head cradled in her Igp, glaing down a him. "You ought to be
tucked up safein bed.”

"l wish | was. Don't | just." Alex lay full-length on the couch. "But Kate, I'm committed to this. |
promised the family.”

"Screw the family. They're a dfish lot, they never do anything for you.”

"l don't want them to do anything for me. They tried for years to give me jobs that | didnt like in
Ligon Indudtries. I'm here to escape from them." The painkillers that he had taken didn't seem to be
working. They had merdly added to the boost dump and dulled even farther his ability to think. "But |
mug go to this meeting. | told them | would be there at four."

"Then let me cdl and tdll them that you won't be there at four. Il be happy to do thet for you."

He was sure she would. Her anger had not lessened since his gpology, but it seemed to have
transferred from Alex to the rest of hisfamily.

"Kate, if you tak to Prosper Ligon or my mother, you wont just say | can't make the appointment.
Youll flame them. And then youll lose your job."

"Nonsense. | won't l[osemy job."

Alex noted that she did not deny that she was likdly to cuss them out. "I'm tdlling you," he said. "Your
job will be in danger. It won't happen through any direct route, or in a way we can do anything about.
Mysterious pressures will drift down from somewhere higher up. Ligon Industries have been around for a
long time. Even the family names go back centuries.”

"Huh."

Which Alex read as a Sgn of agreement. Kate was highly savwy when it came to the redities of
interaction between government and industry. She knew better than he how much an old-line and
well-connected company could command in the way of politicd influence.

He sat up. "It's past three. | have to go."

Kate scowled as he groped for his shoes, but she didn't try to keep him. "Jugt be firm with them,” she
sad, as he prepared to leave. "Tdl them no. They can't make you."



Which just proved how little she understood the Ligon family. But Kate was watching him closdy, and
he was careful not to put on any of the traditiond clothes normaly considered necessary for a family
mesting.

She nodded approval. "That's right. | say, if they don't treat you right then screw your family. Give
them hdll, sweetheart. | know you fed terrible, but remember this even with your brains coming out of
your ears you'e dill three times as smart as Cousin Hector."

Beng smarter than Hector was smdl consolation for anything. Far more important was the
sweetheart and Kate's quick kiss on the way out.

Thelong ride up from Kate's apartment to Ligon Corporate went in a blur. Alex surfaced only once
from his stupor, when a flickering Sgn drifted past him on one of the rapid trangt corridors.

Exating news!

Exdusve to Paradigm.

Secret message to Ganymede Central!
Aliens on the way!

An informed source reveds that a message from the stars has been forwarded from the Jovian L-4
gation, announcing that diens are coming to the solar system. Will they bring peace? Will they bring war?
Vigt Paradigm Outlet NOW for full detaild

Alex fdt no temptation to obey the command to seek a connection to the Paradigm Outlet. The
announcement seemed more like a pointer to theingde of his own head. One of the "futures’ considered
and discarded by the prediction program had been the discovery of messages from diens. It mugt have
been thrown out in favor of a more probable future, but it had occurred very early during the run. Could
it have been this early, on the same day as the run was made?

Should he change his mind and tune in? How old was the "secret message’ tha Paradigm was
shouting about? He knew it was one of the most sensationd of the Outlets, where "exating news' could
eesly be the rehash of something decades old.

Whatever he did would have to wait, because he was approaching the bronzed double doors of Ligon
Corporate. He stared in through the eyelevd camera, was recognized from his retind pattern, and
waited for the heavy doors slently to swing open. The Leve Three Fax was waiting there, but aso to his
aurprise was Uncle Karolus Ligon.

Normadly Alex's unde had no time for him. Today he examined Alex's paler-than-paper face, gave a
broad wink, and said "Been getting the old leg over, then? She mugt have been quite a tiger from the
looks of you,” and led a mydified Alex through to the conference room.

Only five positions were marked out at the marble-topped ovd table, induding a seat for Alex. That



was a bad sgn. It meant that only the most senior family members would be present. In addition to
Alex—who was decidedly not senior— he saw Lena, Uncdle Prosper, Unde Karolus, and Great-aunt
Cora. There was one Sgnificant omission.

"Where's Great-aunt Agatha?'

He addressed the question to his mother, but it was Prosper Ligon who answered. "Agatha is
indisposed.”

"You mean she's sick. She can't be”

Great-aunt Agatha, as she would reedily point out, was one of the Commensd program's biggest
success stories. Five years ago, she had been aweak and wasted centenarian. Now, & age one hundred
and ten, she enjoyed an active socid and sexud life

Prosper nodded his ancient donkey head. "l am sorry to say that is so. Agathais sick. We have yet to
learn how sck.”

His tone was mournful, but Alex saw a gleam of ydlowed teeth. Great-aunt Agatha had been widdy
advertised by Sylva Commensals in their promotional materid. A picture of her before and after the
converson to a Commensd, with the note: Which would you rather be: young-looking and hedthy, or
old and sick?

It was obvious how Prosper Ligon's thoughts and hopes were running. If Great-aunt Agatha were
redly sick—or, better yet, died—that would knock the guffing out of Sylva Commensas sdes. And
Sylvawas one of the companies whose growth had pushed Ligon down toward the bottom of the top ten
corporations in the System.

Prosper went on, "The condition of Agatha is not, however, rdevant to the reason for this meeting.
Alex, | am sorry to tdl you that we have received amost disturbing report from Cyrus Mobarak. Before
we begin, would you like to make a Satement?"

A dtatement about what? Alex glanced at each of the faces, and received no enlightenment. Uncle
Karolus gave him another wink.

" don't know what I'm supposed to make a Satement about.”

"Very wdl. If you choose to feign ignorance, so be it. The other day, you went with your mother to
meet Cyrus Mobarak and his daughter, Lucy-Maria. While Lena and Mobarak were briefly absent, it
seems that you persuaded Lucy-Maria to go with you on an expedition to the lower Ganymede leves.
Does the name 'Holy Rollers mean anything to you?'

"Yes She took me there

"Lucy-Maria dates otherwise. At the Holy Rollers Club, she mantains that you, without her
knowledge, placed some form of behavior-modifying drug into an otherwise harmless drink. She
remembers nothing of subsequent events, until she was discovered by security guards in a private room.
She was naked, she had been sxudly assaulted, and tests reveded the presence of multiple addictive
drugs within her body. She was carried home, where she told her father that dthough she cannot State
with absolute conviction that you were the quilty party, she spoke only a few words to anyone dse
present at the club. Would you now like to make a statement? Would you, for instance, like us to request
that a DNA test be performed to establish that you were not the person who forced himsdf onto her?!

Alex shook his head. "Forcing yoursdf onto—or into— Lucy-Maria Mobarak would be an



impossibility, because she was dways at least two steps ahead of you. He would get nowhere tdling his
family that. Asfor the DNA test, chances were better than even that he would fal. He wasn't sure how
many people he'd had sex with that night, but he was farly sure that it was more than one.

Prosper Ligon, staring down &t the tabletop as though addressing it rather than Alex, went on, "If you
have nothing more to offer on your own behaf, we are forced to assume your guilt” Great-aunt Cora
gave Alex a stony and accusing glare. Lena Ligon said, "My dear, I'm so disagppointed inyou," and Uncle
Karolus said, "How was she, then?"

"Needless to say,” Prosper Ligon continued, "Cyrus Mobarak now considers Alex Ligon as a
dissolute rake, totaly unsuitable as a marriage partner for hisinnocent daughter.”

The word "innocent” findly got to Alex. His head was aching worse than he ever remembered it, and
he was being crucified for nothing. He remembered Kate's advice. Screw your family. Give them bell.
But they were screwing him! He burst out, "His innocent daughter! Did Lucy say | was her firg fuck
ever? Because if she did, that's a totd lie. | bet she's had more men up her than the Ganymede centrd
eevator.”

Great-aunt Cora gasped, Unde Karolus guffawed, and Prosper Ligon sad acidly, "We neither
inquired of Cyrus Mobarak regarding his daughter's previous sexud experience, nor do we intend to.
Theample fact of the matter, Alex Ligon, isthat you have failed the family. If we hope to achieve a union
with Mobarak's empire, we mugt seek it through other methods. And fortunately, such an avenue
appears to be available. Lucy-Maria Mobarak is, it seems, very taken with your cousin, Hector."

"Hector!" Alex said. "But he's atotd idiot!"

"Now then," Karolus said. "That happens to be my son you're talking about. Not that | disagree with
you. But Cyrus Mobarak is a doting father, and if things work out hell go dong.”

"IP" Prosper glared. "This if isnews to me. | thought Mobarak's consent had aready been given.
"It'snot him. It's her."
"Lucy-Mariais baking?'

"Not exactly. But somebody put a haf-witted idea in her head. She says she wants Hector to 'prove
himsdf.'"

"Prove heis able to sre children?’

"Good God, no. If dl she wanted was proof of hisfetility, | could offer plenty. I'm paying for his little
migakes dl over Ganymede. No, she wants him to perform some great and noble deed.”

"Whet sort of deed?’

"Themind boggles"” Uncle Karolus scowled. "It's not like he can ride off on a horse somewhere and
fight a dragon. Hector says he wants to think about it and come up with something vauable for the family,
dl by himsdf. Except that thinking is what he's worgt at. Alex there is the one who thinks”

"To remarkably litle aval." Prosper Ligon turned agan to Alex. "You owe the family some
exceptiond service as compensation for what you did.”

"l didn't do anything that Hector hasn't done a hundred times."



"Comparison with your cousnwill not help your case. He a least is doing his best for the family. | will
tdl you exactly what we expect of you. We discussed this before you arrived." Prosper looked around
the table for the confirming nods of agreement, and went on, "You were present at our last full meeting,
when the decision was made to accept the contract for Phase Two of the Starseed contract. Our profit
for this work—and, indeed, possbly the very survivd of Ligon Industries—depends upon the rights to
operate down to and within the atmosphere of Saturn. Those rights reside with the lease on the minor
moon Pandora. Do you recdl any of this, or were you daydreaming of lustful pleasures throughout the
medting?"

"You are confusng me with my sex-mad cousins, Rezd and Tanya. | remember perfectly wdl what
was sad a the mesting. It was Rezd and Tanya who were supposed to contact the present leaseholder
and fuck him until he didn't know which way was up or what day of the week it was. | was only a
third-string back-up. What happened? Did the nympho twins strike out?"

Bad language and sexud references had no effect on Prosper Ligon. The old donkey's head gave a
more-in-sorrow-than-in-anger shake, and his unde sad, "Inaults to felow family members cannot
compensate for your own falings Alex. Do you deny that you have family duties and family
respongbilities?’

"I have dways done my absolute best for this family. The very fact that | am here, where | have no
wigh to be, provesthat."

"Very good. You now have an opportunity to prove it once again. Rezd and Tanya, for whatever
reason"—~Prosper Ligon coughed drily—"were unsuccessful in aranging to meet with the current
leaseholder of Pandora. From certain rumors that we have heard, concerning the interests and nature of
the leaseholder, we bdieve that you have a better chance of success. We wish you to take on this
assgnment.”

It was no surprise to Alex—the mydterious ticket to the Saturn system had been a pretty obvious clue.
"You mean because he's interested in computers and computer modes? If he's redly reclusive, that won't
be enough. There are tens of millions of modders in the System, and he won't agree to see any of them.
Hell surdy refuse to see me" Alex thought of the predictive mode in its present disastrous condition, and
went on, "Evenif he would see me, | can't possibly go anywhere a the moment. My work is a a critica
dage.”

Lena Ligon shook her head, and said in her sweetest and mogt reasonable voice, "Alex, dear Alex.
Give us some credit for knowing what we are doing."

Prosper Ligon raised his head and added, "Your mother is for wiser than you. She redlizes, as
goparently you do not, that Ligon Industries has connections and influences that extend to the highest
levels of Jovian sysem government. Will you accept the truth of thet Statement?”

Alex has stressed thet very point to Kate Lonaker, little more than an hour before. He nodded.

"We fed sure that a leave of absence for you to pursue the question of the Pandora lease will be
approved. What we ask of you is that you vist the current leaseholder, and argue our case.”

" Suppose that he won't meet with me?'

"We have evidence to suggest that he will. Once again, we possess corporate resources which you
Seem to undervaue and underestimate.”

Alex was ready to reply—he was going to say that he would take the assgnment, in the hope that



would let him escape (torn the meeting—when the door leading into the conference room crashed open.

Everyone turned. Great-aunt Agatha stood on the threshold. Her clothes were normd enough in style,
but her blouse lacked the usud carefully-chosen brooches and hung open to reved her carefully
sculptured bosom. "Started without me, en?' she said. "The decline of manners is a symptom of this
decadent age." She walked forward briskly enough, but with an odd and crab-like sdeways mation.

As she took her place at the table, Unde Karolus said abruptly, "“Thought you were sck."
"Nonsense. Now, what's the firs order of busness?’

She was addressing Prosper Ligon, but it was Lena Ligon who answered, "Agatha There's something
wrong. You'e yellow."

As so0n as hismother said that, Alex could see it, too. Great-aunt Agathas skin had a dightly salow
tinge, but it was her eyes tha redly showed it. Usudly the whites were absolutdy clear, with a hint of
blue that spoke of perfect hedlth. Those whites were now a muddy yelow, amog buff in color.

"Nonsense" Agatha said again. "Lena, you are imagining things"

"You told me you were sck." Prosper Ligon waked around the table toward her. "You were
supposed to go to Sylva Commensas so they could take alook at you. Did you go?"

"I did not. Complete waste of time. | fed fine" Agatha placed her hands on her right Sde just below
therib cage. She was pressng there, and Alex noticed a dight tremblein her fingertips.

He glanced a the others. They seemed to have no idea what was wrong. "Aunt Agatha, are you
feding any pan?'

"Of course not."

And of course, her answer should have been no surprise. One advantage of being a Commensal was
that one of the interior organisms took care of pain symptoms, while others repaired any damage.

"It's the parent schigosome,” Alex said. And, when the others stared, "The big wormy thing that Sts
above the liver in a Commensal. There's something wrong with it. Maybe it's even dead. Look a her
symptoms. She has jaundice, because the liver isnt bresking down bile correctly; and | think there's
awdling in the liver, where she's pressing hersdf.”

"Nonsense. | am pefectly fine" But Great-aunt Agatha's words lacked their usud crisp diction, and
she was bending over Sdewaysin her sest.

Prosper said, without any hint of haste, "This meding is now adjourned. Karolus, Alex, give me a
hand. Cora, make an emergency cdl."

"Where to?'
"Sylva Commensals, of course. Thisisther responghility.”
Karolus said, "Ha Sylva Trillionsin damages,” and went a once to Agathas other side.

Alex was dower to move. He had been waiching his mother. On her perfect face, for the firg timein
hislife, he saw undisguised darm and terror.



"They say she's going to be dl right.”
Kate paused with the lighted taper in her hand. " They being who?"

"Sylva Commensas. Apparently the deeth of one of the big schistosomes is rare, but it has happened
before. They'll take it out of Aunt Agatha, put in a replacement, and shelll be as good as new.”

Kate lit the candle and blew out the taper. "They more or less have to say that, don't they? Either
things are fing, or dse they admit therés something fundamentaly dangerous about becoming a

She had greeted Alex on his return with an explosive, "I've wondered and wondered. Y ou've got to
tdl me everything." More reveding than her words were her clothes and the condition of her apartment.
She was wearing a tight pantsuit of powder blue, showing off her figure and enhancing the color of her
eyes. The lights were dim, and a casserole was steaming in the kitchen oven. Where Alex would St was a
bottle of whiskey and a flagon of Cdlistan ice mdt, drinks that he preferred to any winein spite of Kate's
efforts to "educate" him. The table was decorated with candles, sprigs of ivy, and fronds of lady's dipper.
Alex, knowing that Kate was a great bdiever in the language of flowers, sneaked a look & a reference
database while she was off removing the casserole from the oven. Sorig of ivy, with tendrils: assiduous
to please. And Lady's dipper: win me and wear me. Both of which suited him very wel. He wasnt
going to mention the recent past if she didn't.

"l think that being a Commensa may be dangerous,”" he said. "'l received some very odd visions about
them when | was ingde the predictive modd.” He decided that was the right way to put it. He had been
inside the modd when it was running, and visions was a better word than facts. What he retained after
he left the modd was a great jumble of impressions, perhaps scrambled intime,

"Il tdl you one thing, though,” he went on. "After we left Sylva Commensals, Uncdle Karolus did a
funny little hop-step. They're in shit up to their necks and they can't duck,’ he said. 'We have recordings
of the meding, with Agatha waking like a lame crab and ydlow as a banana. Il make sure that the
pictures are with the media tomorrow—Ieaked, of course. Well inast we have no idea how they got out
from Ligon Corporate.' "

"Dirty tactics" Kate refilled Alex's glass. "What did | tdl you? Wherever you encounter gobs of
money, youll find shady business methods to go with it."

They were gtting opposite each other a the little table, amdl enough so tha knee contact was
inevitable. "All right,” Kate went on. "I don't want just the high points. Give me details, the whole thing.
Every second from the moment you arrived a Ligon Industries until you walked back in that door."”

It was atdl order, but Alex did his best. He ate a far amount, drank a lot, and talked steedily while
Kate spped wine and ligened in slence. She frowned once, when he said he hadn't denied having sex
with Lucy-Maria, or whoever ese it might have been, on his disastrous night at the Holy Roallers', but
Kate clapped her hands with ddight when he told her that he had recdled her advice, Screw your
family. Give them hell, and described his own outburst.

"Bravo, Alex. Exactly what they deserved.”

"Maybe. But | didn't do so well later. If it's approved for me to take afew days leave I'm pretty much
committed to trying to see this weirdo who hangs out on Pandora. | don't want to do it, but | didn't know
how to say no."



"Dont give it a second thought. I'll pass word up the line that your presence here is absolutely vitd.
Whichitis"

“I'm not sure. Prosper Ligon sounded pretty confident. He usudly makes sure of his postions ahead
of time" Alex had another thought. He had covered everything from the time he arived a Ligon
Corporate, but not the period while he was traveling there. "Kate, | saw a news blurb while | was
heading up for the mesting, about some sort of dien contact. It made me think of something Smilar in the
predictive modd. Have you heard anything about dien messages?’

"There was nothing on the standard channds.”
"There wouldn't be. Thiswas a Paradigm specid.”
"Then it was more than likdy garbage. Want me to check it out?'

"If you would." Alex didn't say, if you can. Kate could network in away that he would never master.
"Not now, though."

"Certainly not now. Have you finished egting?'
IIYSII
Kate rested her hand on the top of the bottle. "And drinking?*

"Not quite”" Alex redized that his head no longer ached. He fdt good, physicdly and mentdly. He
took the bottle from her. "One more, for medicnd purposes. You know the origin of the word
‘whiskey'? It comes from usquebaugh, which meant ‘water of life' The old-timers back on Earth knew
what they were taking about.”

"Jug don't drink too much. You know what another of your old-timers said about acohol? 'Liquor
increases the desire but ruins the performance.” ™

Which disposed of any question as to what would happen next. Kate might be worried, but she didn't
need to be. Beneath the table, Alex gripped her knee between his This had been a long and
multiply-horrible day, but the night would be better.

To borrow from more of the old-timers, all's well that ends well. And then there was, Unborn
tomorrow and dead yesterday, why fret about them if today be sweet? Not to mention a lecherous
head begets a lecherous tail.

He didn't redlize that he was spesking aoud urtil Kate reached out and very firmly removed the bottle
from his hand. "When you start babbling quotations, it means you've had quite enough.”

“I'm feding great.”

"That's dl right. Feding great is dlowed." Kate put the bottle off on a sde table and reached out a
hand to raise Alex to his feet. "What isn't alowed is Alex Ligon, tomorrow morning, tdling me that he's
not sure who he had sex with tonight.”
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The buzz was surdy Magrit Knudsen, trying to reach him again. It would be about the infernd Ligon
family, and Bat's need to meet with them, but Bat had taken dl the irritation he could stand for one day.
He set aminimd data-rate line to the outsde world, designed to infuriate and frustrate any human cdler,
and retreated into the safety and solitude of the Keep.

It was time to review the four-sgmallis.

The lig was prepared automaicaly by Bat's own programs in thelr constant system-wide search for
anomdies improbable enough to be flagged. The "four-sgma’ designation was, as Bat wdl knew,
mideading. It suggested that he was interested in items with only one chance in more than ten thousand of
occurring, which was quite true. But the name aso assumed that such events followed a normd
digribution, which was surdly not true.

Ba was too lazy to invent a better name. He knew what he wanted from the program and in any case
the next step was dl his, incapable of being quantified in any manner that he could describe. He sought
connections between items on the four-sgma lig, to multiply chances and turn a less than one in ten
thousand probability into a one in three hundred million improbability.

It had been afew days snce he examined the li, and severd new items caught his eye.

1) Someone was requesting of Transportation Central a highspeed passage between the Jovian L-4
and L-5 points, an event unprecedented in the program's experience, and in Bat's dso. Argus Station to
Odin Station? He marked a query to keep track of the flight.

2) A rapid five percent drop had taken place in the corporate vaue of Sylva Commensals, coincident
with a statement of record high earnings. That was certainly an anomdly, in that it made no apparent
sense, but Bat knew better than to spend time wondering about it. While dill in his teens he had
concluded that the vaue placed on a corporation by investors was nothing but a random wak modified
by ingde information.

3) A solar flare of record sze had occurred, doubling the intengity of the solar wind through the whole

sysem for four days. Bat ignored that one, too. Certainly, it was an anomaous event, but even at his
mogt paranoid Bat did not suspect the Sun of active involvement in humen afairs.

4) Nothing new at the Master levd had been posted on the Puzzle Network for the past 9x days.

That made Bat St up and take notice. He had been too preoccupied with his own worries to monitor
Puzzle Network activity recently, but he had never known such along interval without & least one new
Magter-level problem. Something must be going on, and he was quite annoyed that he was not involved.
Agan, he marked a query to keep track and see when the pattern ended. If it did not, the program



would dert imin aday or two.

5) Fewer live human births had been reported for one day of the previous month than at any timein a
decade. Bat took a quick look a the numbers on the days before and after, and wiped it off the lig. He
was seeing a Smple consequence of the laws of probability. Statistical maxima and minima had to occur
on some day, and only if a pattern were displayed was it worth further study.

He was dl set to strike the next item aso—huge 10 volcanic activity, surdy correlating with the solar
flare—when a dow, gurgling voice emerged from the speaker attached to the low-data rate externd line.

L—e—t m—ei—n.

No human could dow a speech rate like that, and remain intdligible Bat stepped up the data rate on
theline "Mord?'

"Who do you think?' said an acerbic voice. "Come on, give me a decent line rate.”

"Not while I'm in the Keep environment. It will take a minute to close off the Keep, then I'll bring you
inon a Seine connection.”

"Sure, don't bother to hurry. A second of time a your clock rate only makes mefed like I'm waiting a
year."

"l have little sympathy. Y ou are multi-tasking, and we both know it. Do you have ussful information
for me?'

"Of course nat." The Keep had closed, the Seine was open, and Mord's scowling, long-nosed face
appeared on the display. "I'm here Imply for the pleasure of your company.”

"As| am for yours. Sarcasm does not become you. What have you learned?’
"You go firg. What do you have?"

"Concerning Nadeen Sdlassie and the boy child whom she had with her?"
"You got it. We're not taking Santa Claus here.”

"| examined orbital geometries, and with a high leve of probability their destination when they Ieft the
agteroid Herdldic was Mars. The ship that they were on had a planetary landing capability, which is itsdlf
sgnificant. However" —Bat held up his hand, resraining any possible interruption from Mord—"Mars
could have been no more than a stopping-off point. Mars record-keeping returned to normd surprisngly
quickly. We can say with certainty that no one corresponding in physical description to Nadeen Selasse
was present on that plangt, five years after the Great War."

"So they died on Mars, or they got away. Either option, we logt ‘em again.”

"Perhgps not. | took this one step further. Assume that they left Mars a some time during the
three-year interval following their departure from Herddic. What, then, would be their possible
degtination? We can rule some out, very easily. A return to the Bdlt, in its devastated condition, would
have meant certain death. They could have traveled out to the Jovian system, but ther arivd would
catanly have been noted. Even if they went to one of the refugee camps on Cdligto, their presence and



condition would have been remarked. | searched the records, and found no sgn of anyone who could
have been Nadeen Sdlasse. Anywhere beyond the Jupiter system, such as one of the Saturn moons,
would at the end of the Great War have been unable to permit their surviva. All of which seems to leave

only one possihility.”

Mord sad in a ragping voice, "Earth. Son of a bitch, they went to Earth. She must have been crazy.
The damned planet was a heap of rubble.”

"Less crazy, perhaps, than desperate. Again, | examined the orbital mechanics. Earth would have
been rdaivey easy compared with any of the other choices that | have mentioned. Also, Earth did not
uffer total devastation. The northern hemisphere was destroyed, but the southern one survived.”

"Except that if they'd landed there, somebody would have made a note of it. Tharr arrivd would be in
the records. I'm assuming it wasn't, or you'd have got to it a once and wouldn't be gringing me out like
this"

"No such arivd was recorded. That says to me that the ship mugs have landed in the northern
hemisphere.”

"In among dl the teratomas that the Belt had dropped in? Y ou've gotta be kidding. They'd be worse
off there than out on the surface of the Moon."

"Not s0. Survivors were picked up in the northern hemisphere. Not many, and no one who
corresponds in age and description to Nadeen Selasse. However, severd thousand people were
recovered."

"Thet'salot."

"Not if we regtrict our atention to amdl children, which at this point we can logicdly do. | queried the
data banks for dl below the age of ten who were recovered on the surface of Earth's northern
hemigphere anywhere in the appropriate time period.”

"Ba, I'm impressed. You've actudly been working. And here€'s me thinking dl this time you were
gtting in there playing with yoursaf."

"l have, as you say, been working. And now it is your turn to do so, because | am unable to proceed
farther."

"How come?'

"Recdling what you had told me of abnormdities revealed in the autopsy on Herddic of the girl child,
| sought to obtain medicd records of dl the children rescued after the Great War in Earth's northern
hemisphere. | have their names, but other records were not available to me by any form of direct-access
link. They are protected by irritating congderations of persona privacy. You, however, are ale to
approach the problem from a variety of angles...”

" got you. | can dither in mogt places. I'll see what | can do. Now it's my turn. When |1 firg arrived
here you asked me what | hed.”

IIArd?l

"l took a different tack. You've been babbling on for ages about the Mother Lode of weapons. |
decided to go off and take alook for it. | knew there was no hope in the old and established databases,
because you and the other Great War buffs have gone through them for years. If 1 was going to find



something, the place to look was in dl the new, smdl databases that are coming online with the Saine's
search machines”

"And did you find it?" Bat's voice betrayed a rare excitement.

"No such luck. That would be too much to hope for. But | did discover some very odd bits and
pieces. For indance, | found Nadeen Sdlasse in a leest a dozen places. Most of them were just
personnd ligsinvalving Belt weapons programs. There were two odd exceptions. The fird was in a lig
of something called planetary weapons. I'll leave you the lig, so you can make your own decison as to
what it represents, but it looks as though the words 'planetary weapons were used to disinguish them
from free space weapons. It's dill a funny designation, because most wegpons can be used anywhere,
ether down on the planetary surface, or out in space.”

"Unless a weapon is designed to attack something you don't find out in space—plants, maybe, or
animds. The universd disassemblers down on Mars were like that.”

"Could be. Except tha the disassemblers were on a different Bdt lis, of weapons desgned for use
agang personnd and equipment. But there was something stranger dill on another list. According to this
one, Nadeen Sdlassie had a new wegpon fully finished and tested before the end of the Great War. It
was dassfied as awegpon of planetary destruction. You'd think it would be just the kind of thing that the
Bdt leaders would have used on Earth or Mars, or even one of the populated moons of Jupiter. So
heres my question: why didn't they use it? If it redly was a wegpon tha could completdly destroy a
planet, that would have been enough to end the war at once, with the Belt the winner the firg time it was

"Perhaps a full-scale verson was never produced. You say only that it was tested.”
"No. Apparently a production verson was ready for use, complete with a ddivery sysem.”

Ba closed his eyes and sat in Slence for along time, so long that Mord findly said, "Hey, are you
going to deep on me?'

"By no means” Bat opened his eyes. "l am as lacking for an explanation as you are. A weapon,
capable of destruction on a planetary scale, finished, tested, and ready for use. And yet, not used. It
might be tempting to argue that the Bdt leaders refrained from employing so terrible a weagpon for
humanitarian reasons, but everything we know of the Great War tells us that no such charitable mative
can be ascribed to the leaders of the Bdt war effort. They would have killed every humen on the inner
planets and dl through the Jovian system, if it dlowed them to win the war."

"S0 you agree with me. We got us amysery.”

"A mystery, indeed, and one that would be of high abstract interest, wereit not for my suspicion—my
conviction, even— tha this wegpon was not destroyed. It left the belt with Nadeen Sdlasse, traveled
with her to the asteroid Heradic, and is now—where?

"You got me. I'll let you wrap your head around that one while | seeif | can crack the data on Earth's
medica records. Anything ese? Otherwise, I'm out of here.”

"I will only repeat my earlier warning. Take care. The whole computing and communication profile of
the System has changed since the Seine came into operation. | can detect a subgtantid difference, without
being able to define or quantify it."

"Same here, but more so. | used to move around fredy, now it's look before you legp. | never



relocate or access a new data file without checking everything beforehand. Look for me back herein a
week or less. If I'm not, youll know that something got me. Trouble is, you won't know what.”

Mord's squint-eyed imege vanished from the disolay, leaving Ba oddly worried. Mord was only a
program; far more sophisticated than most programs, true, but gill no more than a few million lines of
logic and code.

On the other hand, could you say much more than that about human consciousness? The loss of Mord
would be mourned, as much as the loss of any human. And the blank display, doorway to the Seine,
suddenly seemed dark and ominous.
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TIMEWITH
THE OGRE...

The witch of Agnesi was inspected, fuded, and ready to go. Jack Beston, ariving minutes before
their scheduled departure, said only one thing to Milly.

"Trave time with Ganymede surface gravity as ship's acceleration would take too long, so I've set us
for one-gee Earth. Okay?'

At Milly's startled nod—what choice did she have?—he vanished into his own suite of rooms and
closed the door. His disappearance suited her fine It was not his absence that worried her, so much as
his possible presence. As for the acceleration, one Earth gravity was Sx times what she had grown up
with on Ganymede and far more than she had ever experienced before. She would probably fed like she
was made of lead, but if it meant getting there quicker she could take it. She went across to the pilot
interface. "How long will we take to reach the Odin Station at Jovian L-57"

The pilot included a high Level Four Fax, embodied as a dignified man with a smooth face and a
touch of gray at the temples. He frowned as though thinking about Milly's question, dthough the answer
could have been provided by the computer in microseconds. "Assuming that | receive no requests for
change of accderation, the scheduled travel time induding mid-point turnover is eight-point-six days.
Perihdion distance will be three hundred and eighty-nine million kilometers.”

"But that will take usingde the Bdlt."

"Quite true. We will travel closer to the Sun than many of the asteroids. However, with our onboard
meatter detection systems there is aosolutely no danger of collison. Can | help you with anything ese?'

"Not at the moment."

"“Then | hope that you enjoy the flight. If there isanything thet | can do to make it more pleasant, don't
hedtate to ask. And now, please take a seat. The drive is scheduled to go on in thirty seconds, but
cannot do so unless dl passengers are suitably positioned.”

Milly went to St down and strap hersdlf into one of the cabin's swing chairs. She had been surprised
by the pilot's answer, but she should not have been. The acceeration due to Sol a Jupiter's distance was
only a couple of hundredths of centimeters per second per second. Given a drive capable of
accderations of a Ganymede gravity or more, orbits around the Outer System were precticadly
point-and-shoot. The passage from Jovian L-4 to Jovian L-5 would fake The Witch of Agnes arrowing
across between Sol and Jupiter, on a near draight-line trgectory. At turnover point the ship would be
amog exactly equidistant from the planet and the Sun.



Shelay back in the padded segt. A few seconds more, and the ship was moving. The force that Milly
fdt was surprisngly gentle. If thiswas dl she had to take there would be no problem at dl. From the port
on her left she saw the Argus Station, apparently rotating around an axis that directly faced Milly. She
redlized that the Argus Station was not actudly moving. The ship was turning into position. And suddenly,
while that thought was ill in her head, a powerful force saized her and thrust her hard agang the
supporting chair.

So this was one Earth gravity. She fdt as though she could hardly bresthe. Her breasts, dways in her
opinion too large, became more than a coametic problem. They were heavy weights pressng agangt her
ribs. And she was supposed to endure this for—how long?—more than eght days, the pilot had said.

Milly closed her eyes. Eight minutes would be too much. She lay in misary for an indefinite period,
until she heard another sound in the cabin. She opened her eyes.

Jack Beston was standing in front of her. He didn't seem to be suffering any strain a dl.

"Here" He was holding out a vapor syringe. "One Earth gravity for a week or so won't do you any
physca harm, but there's no point in feding uncomfortable. Just remember not to try to move too fast for
the firg few hours.

Milly didnt have enough breath to speak. She took the syringe. If this was part of some deep
Ogre-ish plan to render her unconscious so that Jack could have his way with her, then she was his and
good luck to him. In her present condition, being unconscious was better than being awake.

"Not there” Beston gripped the syringe and re-directed it to a place on Milly's neck. She,
uncoordinated and with her hand weaghing a ton, had somehow pointed the syringe a a part of the char
support behind her head.

"You want it to act as quickly as possible” he went on. "So an artery is best—and anywhere in the
body works alot better than a shot into the seat cover.”

It was a joke of sorts, and Milly wanted to amile. She made the effort, and fdt the skin of her face
move and gtretch in odd directions. Whét it looked like was anyone's guess. She dlowed him to direct
the placing of the syringe nozzle and pressed the plunger when he said, "Now, push." She fdt the spray
cold againg the Sde of her neck.

He waited a few seconds, peering down at her, "How do you fed now?'

"Jud the same" But she didn't. For one thing, she had spoken, an act which had seemed impossible
only aminute ago. Her breasts fdt like breasts again, not like lead weights on her rib cage. She released
the straps that held her in the seat and began to stand up.

Jack Beston put his hand on her shoulder. "Not yet. Sit here and rest for a couple of hours, let your
body get used to things. Then I'll take you to the exercise room."

She had naticed the elaborate fadlity on her first quick tour of the ship, and dismissed it as the foible
of aman with more money than sense. "Are you going to exercise?"

"Both of us are. Very gently, and very carefully for the firgt day or two. Muscle build-up under higher
gravity comes amazingly fast, but it's very easy to develop a sprain or tear tissue.”

He retreated into his own quarters, leaving Milly to wonder what manner of man she was dedling with.
Was he interested in her persondly, as Hannah Krauss ingsted? If so, he showed no dgns of it. Was he
an Ogre, as everyone ingsted? Then he was an Ogre on its best behavior.



Milly had to wait two days before she could answer those questions. The Witch of Agnes flew
Seadily on, its acceleration never changing. Milly's body gradualy adapted to the unprecedented
accderdion fidd. She moved dowly and carefully, and reminded hersdf that humans had evolved in a
force fidd like this. Jack Beston remained for most of the time in his own quarters, and Milly kept to
hers. They met twice a day to edt, to exercise—gently, at his insstence—and to talk about nothing. He
was fidgety and restless, but uncommunicative.

Milly was not bored. She was too worried for boredom. She was busy obsessively andyzing and
re-anadyzing her own work, wondering if she had made some blunder that the others at the Argus Station
hed failed to catch, wondering if she would go down in higory as a mgor discoverer or as one more
footnote tedtifying to an dien Sgnd that wasn't. If she did take a break it was to wander over to the ports
and stare out. When they reached turnover, the Sun, the ship, and Jupiter would lie dmogt exactly in a
draight line. Already she could see the Sun's intense glare out of one port, and Jupiter's full face out of
the one opposite. Ganymede, where her rdatives lived and where until recently she had made her home,
was never vishle The solar sysem fdt very empty. She fdt very done.

Late on the afternoon of the third day, Jack Beston appeared and asked her if she would have dinner
with himin his private quarters. She couldn't think of any reason to say no, so she agreed, but when the
time came and she knocked on the door leading to his cabin, she fet hignly uncomfortable. As she
entered the gtting room she had to remind hersdf that so far as he was concerned she had never been
here before.

She wandered around, offering compliments on the well-designed furniture and expensive decor. At
last he said, "You know, back on Argus Station | have a reputation for being paranoid about security. I'm
nat, redly, about anything but the project itsdf. Zetter's the security freak, not me. But when | bought this
ghip it came with a monitoring system dready inddled for the private quarters.”

Did that mean he knew she had been shooping around? It mugt. She stared at him. His face had a
brooding expression, but he didn't sound upset & her—certainly not as upset as Milly fdt. "I'm sorry.
When | came aboard, | wondered—I've never been on a ship anything like this before, so | jus—"

"Don't gpologize. Do you know what | look for in a person who gpplies to work on the Argus
Project? Insatiable curiosity, about everything in the universe” He waved her to a seat by the low table
and dropped to gt cross-legged on the cushions opposite. He amiled a grim amile. "Of course, when
certain other people display that type of curiosty, | don't likeit at dl. 1 don't mean you, Milly. Have you
scanned the news outlets recently?"

"No. Not since we left Argus Station.”

"Wdl, | have. We sent word that we had a possble dgnd from the stars to just two places Odin
Station, and the Ganymede Office of Records. The sgnd that went to Ganymede was enciphered and
should have been locked away. But somebody leaked it, and somebody cracked it. There's a blurt about
us on the Paradigm Outlet. Mogt of it is made-up nonsense, as you'd expect, but it says we have a
message from diens. Y our name is mentioned. It's going to be apain in the ass until dl this dies down. A
hundred media chasers will be after you.”

"What do | tdl them?' In her whole life, Milly had never met asngleindividud from any outlet.

"You refer them to me" Jack Beston's green eyes took on agleam of anticipation. "I'll give them more



then they bargained for. I'll offer them information—if theyll tdl me where the Ganymede lesk came
from."

"Are you sure it was the Ganymede office? The dgnd you sent to the Odin Station wasn't
enciphered.”

"It didn't need to be. Odin Station is locked as tight as the Bastard's ass. Held kill anyone on his
project who leaked this kind of information, because even though he logt on the initid discovery he's
hoping to get there firgt with interpretation.”

"l thought the race was over."
"Not until we know what the sgnd means!’
"Then why did you send any message at dl to Odin Station™?”

"A caculated risk. We need the Bastard's inputs for verification. It's ether thet, or St around for years
while we change orbit pogition. And I'm too impatient to wait for things" He followed Milly's eyes, to
where an array of little servers were cregping through from the kitchen and postioning themsdves by the
low table. "Wdl, the hdl with dl that. | didn't ask you to dinner to obsess about work. Let's eat. Help
yoursdlf."

Milly wondered what to expect as she opened the server lids. Her earlier ingpection of the kitchen
suggested alevd of cuisne beyond anything she had ever encountered. It was a rdief to find exactly the
same kinds of food that she had grown up with.

No, put it differently. This looked like what she was used to. Milly placed a minimd amount of food
on her plate. She thought of Hannah's warning, the seduction of new female workers, and Jack's own
I'm too impatient to wait for things. If he were planning to put a move on her, was he above adding a
little psychotropic additive to affect her mood? She speared a smdl green bean on her fork and tasted it.

Jack Beston was waiching closdly. "Are you dl right? Y ou've hardly taken any.”

"l suppose that I'm a bit surprised.” Milly gestured with her fork at her plate. "Thisis fine, but it's the
same sort of food as we used to eat at home."

"You mean it'stoo plan, rather than high-class?'
"Wdl, | wouldn't say that."

"But you might think it." Jack had loaded his plate with about ten times as much as Milly, though so far
he hadn't taken a sngle bite. "I'm sorry, but when it comes to eating I'm a low-brow. | think | developed
my food tastes early inlife, and | wasn't born rich. | had richness thrust upon me”

"l know."
"Hannah told you?'
IIRig,]t.ll

"You've not taken enough food to feed a mouse. And so far you have nibbled on one very amdl bean.
Wha dse did Hannah tdl you?'

Milly put down her fork. "Since you ingst on asking, she warned me to be very careful. You have a
habit, she said, of making passes a women on your saff, especidly ones who are new. And I'm the most



recent ariva.”
He was garing at her and nodding his head thoughtfully. This was probably where she got fired.
"So you're nervous,” he said, "and that's spailing your appetite?”
"Maybe"

"And maybe there's more to it than that." Jack reached across the table to take her hand, but she
pulled it back out of reach. He nodded. "Y ou redly are nervous. Maybe you are worried about the food
and think there could be something wrong with it. Now I'm going to tdl you a few things, Milly Wu, and
whether you believe me or not, and whether after | talk we St here and et a dvilized dinner together, or
whether you leave and lock yoursdf in your cabin for the rest of the trip, is up to you. Either way, 1 won't
hold it againg you.

"Hrg, | do find you very attractive, and | have snce your origind interview. Also, | know | have a
reputation, and there's some truth to what Hannah told you. But | wish Hannah had told you something
e<e. | have never, ever, tried to use position or money or influence to pressure someone into having sex if
she doesn't want to. I'm not interested in any form of coercion. Also, | have never tried to drug a person,
mean or woman, to do anything for any reason.”

He paused and Milly saw that his hands, dill extended across the table, were trembling. "Hannah
didn't tdl me mogt of that,” she muttered. "I'm glad you did. And | believe you."

"Good. Because now we reach the hard part so far as I'm concerned. | told you | find you attractive,
and | do. But if you had come on strong to me tonight and suggested that we have sex—I'm not saying
that you ever had any such thought—I'm sure | would have been a big disappointment. Can't you see that
I'm tense and nervous as hel, and have been for days, and that it has absolutely nothing to do with you? |
asked you to dinner to get my mind off something ese”

"Thevigt to Odin Station?"

"You can be more specific than that. It's not the station I'm worried about. It's Philip. You
know—the Bastard."

"l know. But I've never heard you use his name before." Milly was feding a lot better, even as his
discomfort seemed to grow. "But | don't understand. | thought we were in an unbeatable postion. We
discovered the 9gnd, and we announced the discovery. He doesn't even know where to look."

"Well have to tdl him that, to get verification.”

"But the 9gnd direction is just a tiny fraction of what we have learned. Well ill be far ahead. What
can he possibly do to change that?"

“If I knew, 1'd be alot less worried. Do you have an older sgter?”
"No. Two younger ones, and a young brother."

"You're lucky. The oldest ones dways believe they're the boss. Philip is just a couple of years older
then | am, but right from the time we were little kids, in everything we ever did, he dways managed to
work it so he came out ahead—even when the whole project was my idea. It's the same now. He's got
me so psyched that I'm convinced hell do it thistime, even though | can't think of any way it can possbly

happen.”



It was strange. Weatching him across the table, Milly saw a different Jack Beston. He was the Ogre,
the hard taskmaster who cracked the whip over everyone and everything on the Argus Project a Jovian
L-4. But he was aso a nervous little kid, scared of what his devious older brother might do to spail his
plans. Milly fet like putting her arms around him and tdlling him that everything would work out dl right.

That would be, for a dozen different reasons, a mistake. It's when you fed sympathy for the Devil
that you're in trouble. Milly believed everything that Jack had said to her, with the possible exception of
his impotence. On that subject a man was not a rdiable source. But she did go so far as to reach out
across the table and pat his hand.

"Youll win. I'm sure of it." She bent over and began to lift covered dishes onto the table. "I'm sorry |
was suspicious about the food, and to tdl the truth | was garving before | came in here. | think it's the
effect of the higher gravity, our bodies are trying to double their muscle massin afew days.”

Milly pushed Jack's plate out of the way. "That's dl cold, you need to start over." She took a clean
plate for him, opened the covered dishes, and began to serve both of them libera hdpings of everything.
"WEell eat now, and snce you want distraction I'm going to give it to you. You asked about my family.
W, they're the least interegting group in the System. I'll tdl you about Unde Godfrey and Aunt Mary,
and Ginger and Sara and Lola and dopey Cousin Peter, and I'll go on until you beg for mercy.”



20

..AND TIME WITH
THE BASTARD

In little more than eght days, an acceleration of one Earth gravity had gone from feding oddly wrong
and perhaps unendurable to oddly right. You could live your whole life in the outer reaches of the solar
system, but something deep ingde you remembered where humans had begun, Milly gazed ahead a the
nearing bulk of the Odin Station and fdt haf-regretful that she was once again in a micro-gee setting.

Jack was drifting around the cabin, pausng now and again to stare out at their destination. He seemed
more relaxed than during ther firg dinner together. Maybe Milly had been able to persuade him tha
there was no way his brother Philip could achieve an advantage, or maybe he smply accepted that he
was close to a confrontation. For whatever reason, the rest of the trip had been a lot easier then the firgt

days.

Milly kept her eyes on the nearing sation. It was remarkably smilar in appearance to the sation thet
they had left a Jovian L-4. There were the same didtributed antenna arrays, the same skeletd lattices to
detect the ghosly passage of high-energy neutrinos, and the same centrd bulk of the main habitat.
Hdfway across the Systemn, and here she was facing afacamile of the sation that they had left. Who had
copied from whom? If Jack were to be believed, the Bastard had stolen every idea from his younger
brother.

Unlike Jack, Milly felt a huge desire to meet Philip. She had never seen a picture of Jack's brother.
She had one sster who was very like her, and one with no apparent resemblance a dl—though other
family members clamed to see one. What would Philip look like? More important, what would he be like
insgde? She fdt that she was dowly beginning to understand Jack. He was an odd mixture of tota
sef-confidence and tota insecurity. The combination was intriguing and highly attractive. It was easy to
see the reason for his supposedly-numerous afars on Argus Station. Milly was no longer sure that Jack
hed dways been the indigator.

"We are ready to begin docking. If you wouldnt mind preparing for arrivd..." The pilot Fax waited
untl Milly was seated and Jack, rductantly, stopped his wandering and strapped in. The bulk of Odin
Station hung enormous beyond the port, edipsing hdf the star fidd. They eased their way in toward a set
of gantries on the side.

The docking was performed with inhuman precision. Milly fdt bardly atremor of contact, and then the
illuminated Sgns to remain seated went out. Moments later, a green flashing light indicated that the
umbilical had been connected and pressures equalized.

"Here we are" Jack was dready unstrapped, and he sounded breathless. "Let's do it."



He sounded jittery. Milly, on the other hand, fet enormoudy excited and filled with anticipation. Her
hopes had been on hold for more than a week, but within the next few hours there was a chance that the
ggnd she had discovered— the Wu-Beston anomay—uwould be confirmed as extra-solar, a red sgnd
from interelar distances.

She followed close behind as he headed for the hatch. When it opened she found hersdf a the
beginning of along umbilicd, exactly like the one through which she had left Argus Station. Thirty meters
away, a the other end of the tube, a figure was moving their way which at firg glance could eedly be
migtaken for Jack Beston.

Philip the Bastard.

Jack advanced, Milly close behind, until the two brothers faced each other no more than haf a meter
gpart. Neither one reached out a hand.

"Jack." Philip Beston nodded his head. Now that she was close, Milly could see differences. Philip
was dmog the same height, but more heavily-built. He had the same red hair, but in place of Jack's
lidded green dlint, his eyes were blue and wide and innocent. And, unlike Jack, the amile on his face
seemed easy and genuine,

"And this—Philip stepped past his brothee—"must be the famous Milly Wu, discover of the
Wu-Beston anomdly." He paused and frowned. "Are you redly Milly Wu?'

" am. |Is something wrong?"

"Not at dl." He reached out, took her hand in his and shook it firmly. "My gpologies. | was merdy
aurprised to find someone so young—and, if | may be a little gauche, so very attractive—making so
important a discovery. | am ddighted to welcome you to Odin Station, and | look forward to the
opportunity of working with you."

His brother's ar of bonhomie made Jack sound sour and nervous as he said, "On verification. Only on
veification."

"Jack, my dear young shling, would | ever suggest anything ese?" Philip turned again to Milly. "As
you can see, My brother remains regrettably suspicious of me and my intentions.”

"Damn right | do,” Jack growled, and moved on dong the umbilica toward the interior of Odin
Station. "With plenty of reasons. How soon can we tdk verification?”

Philip shrugged at Milly, as though to say "What can you do with him?" and ushered her forward. "As
soon as you like, Jack," he said. "My gaff has been eagerly awaiting your arrival. As have l.”

"That, | do bdieve" Jack, at the end of the tube, had to wait for his brother to come up to him and
point out the way they should go. The outsde of Odin Station resembled Argus Station, but within there
would surdly be big differences. Milly didn't propose to find out whet they were. It had taken weeks to
learn the chambers and crisscrossing corridors of Argus Station, and she would not be here long enough
to make the effort worthwhile.

Even assuming, thet is, that she would be given the freedom to do so. Philip Beston took them only a
few more meters, then led them into a suite of rooms.

"Thisiswhere you will be gaying. As Jack will no doubt explain to you, we do not fed free to offer
theful run of Odin Station. If you do leave these quarters, | request that you be accompanied by one of
my saff members.”



"In other words, he doesn't want us to see too much." Jack stepped forward and moved across to St
a the long table. "Let's not mess around here. Y ou know what we came here for and what we want, and
we know exactly what you want."

Philip Beston raised an eyebrow at Milly. "I had intended to proceed with the usud avilities, and offer
you refreshments after your long journey. However, if you fed the urge to get down to business at
once..."

"We do." Jack seemed as nervous as Philip was relaxed. "Are you set up dready for verification?'

"As ready as we can be, given the absence of criticd information. The arrays are dl in pogtion, we
merdy have to set them to ther correct phases.”

Even Philip showed a trace of tenson with those words. Milly fdt the atmosphere in the room dowly
tightening. The problem from Jack Beston's point of view was quite Smple. Odin Station had receiving
equipment as good as that a Argus Station. There would be little to choose between them when it came
to sengtivity. The big question was, to which direction in space should the array of receivers be tuned?
Without that information, Philip Beston would be hunting blind.

On the other hand, as soon as Jack provided the sgnd direction to his brother, the two of them would
be on an equd footing. Odin Station would presumably skip the detection andyss that Milly and the
team at L-4 had performed; if the sgnal were verified, they would be equaly well-equipped to tackle the
al-important problem of Sgnd interpretation.

There was a long slence. Jack Beston, having hurried so far and so fast, appeared to be having
second thoughts. At lagt his brother prompted him: "I assume that the sgnd is dill there? That it didn't
show up for awhile, and then go away?'

Jack merdy gave him a cynicd glance. Milly could see Jack's point. If the Sgnd had vanished, the
aray of sensorsin Odin Station had not previoudy been tuned to the right direction. Therefore, there
could be no verification. The 9gnd needed to be observed smultaneoudy from both the L-4 and L-5
locations.

"Look," Philip Beston said at last. "I know exactly how you fed about this. I'd fed the same way
mysdf if our pogtions were reversed. But I've had my top team in pogition and awaiting your arriva for
hours. If you want to change your mind, get back into your ship, and return to Argus Station...”

"No, I'm suspicious—just like you—but I'm not dumb. The sgnd isdill there, of course it's dill there.
Or at lead,, it was an hour ago when | checked back to base from our ship.”

"Regular light speed Sgnals?' Philip Beston shook his head. "You know, if we wanted to do this as
accurately as possible, we should arrange for entanglement between your computers and mine. That way,
we would not have to compensate dl the time for Sgnd ddays.”

"Sure. 1'd be willing—if you would." Jack locked glances with his brother, and after a few moments
both shook their heads. Milly redized she had just witnessed a Sgnificant interaction. Entanglement of the
computers would zero out communication delays; but it would aso vadtly increase the risk that the secret
information of one gation would become accessible to the other. Neither brother was willing to permit
that. Clearly, each fdt that he had some sort of competitive edge, even though Jack had won the firg
round by detecting an anomaly.

Jack was drumming his fingers on the tabletop staring a nothing. Findly he glanced up to Milly. "All
right. Go aheed.”



"Provide coordinates?"

"Youve got it." Jack turned to Philip. "l assume it's necessary for us to say this only once? Everything
inthis room is being recorded?"

"Jud imegine that the postions were reversed, think how you would proceed, and assume tha the
same gpplies here” Philip Beston had logt any trace of his origind relaxed air. He was tenser than his
brother as he turned to Milly. "The coordinates of the sgnd source, if you would be so kind."

Milly didn't need to consult notes. "As of 5:82:34 hours on 97/09/04, the source coordinates in the
ediptic standard reference frame of 2050 were as follows: dedlination, 38 degrees 22 minutes 17.3
seconds south, azimuth 231 degrees 54 minutes 52.6 seconds. The sgnd fdl-off from the observed
direction of 9gnd maximum followed a circular normd didtribution, with a one-sgma vaue of 1.3 arc
seconds. No moation of the Sgnd source was detected over afive week period of observation. However,
for the firg three weeks the array tuning was not exact, S0 a movement in postion of less than twenty
seconds of arc would have been undetectable.”

"Thank you." Philip sounded breathless. "What is the source direction relative to an L-4 to L-5
basding?"

"A little more than thirty-two degrees. The angleis not optima."

"But it's pretty good. We lose only a factor of two in angular resolution. It will take my deff
goproximatedly ten minutes to tune our most sendtive arrays to that direction, but after that they have to
make preiminary observations and perform an optimizing scan. We have maybe an hour to wait for
results. During that time, | would be very happy to offer atour of Odin Station.” Philip glanced at Jack.
"Therewill of course be afew placesthat | do not fed free to show you."

Jack shook his head. "Not for me. Milly, you go if you fed interested.”
Milly nodded.

Philip took her by the arm. "If | may make so bold ... | consider this a reasonable decison on both
your parts. | suspect that my brother knows the ingde of Odin Station as well as anyone here, despite the
fact that thisis hisfirg vigt.”

That comment, Milly fet sure, was intended for Jack more than her. Both brothers had been spying
on each other in every way possible for years. Milly wondered if she would see the "ingder” whom Zetter
hed indirectly referred to in Milly'sfirg staff meeting with the Ogre. One thing for sure: if she did see that
indder, there would be not a hint to suggest a relationship with Jack Beston and Odin Station.

Milly alowed Philip Beston to lead her through the interior. She saw the detection andlys's teams,
athough only through glass partitions, and she was not invited to go in and meet them; she saw the door
marked INTERPRETATION TEAM ONLY, and speculated on the activity that might be going on
within; she looked out of ports, through which she could view the big distributed antenna arrays, now
turning, little by little, to optimize for the acceptance of asgnd from a particular direction in space.

Not just any particular direction, either. Her direction, the direction of the Wu-Beston anomaly.

Philip Beston was obvioudy proud of his equipment and his work team, but Milly was taking in what
she saw only with some peripherd area of her brain. The centrd part of her atention was focused on the
verificaion procedure which was now beginning, and on the question that would be answered in the next
few hours How far away is the detected signal?



The massive arrays of detectors, at Argus Station and Odin Station could pinpoint the direction of a
digant source to hdf an arc second or better. The two dtations were separated by about 1.3 hillion
kilometers, one ahead of and the other trailing Jupiter by Sxty degrees in the planet's revolution around
the sun. Because of that long basdline, Odin Station, Argus Station, and the distant sgnd source formed
the vertices of avery tdl and narrow triangle. Observing the directions of the source as seen from the two
observing dations provided the tiny angle at the apex of that extended triangle. Angle information,
together with the length of the basdine between the stations, was enough to determine the distance of the
Sgnd source.

In practice, the observations provided only a lower limit for distance. If a source was too far away, no
angular difference would be observed as seen from Jovian L-4 and Jovian L-5 points, which left the
actud digance undefined. However, tha result would be quite satisfactory to Milly. 1t would establish
that the sgnd source, wherever it was, was far out anong the stars and not in the immediae
neighborhood of the solar system.

Milly knew the numbers by heart. The angle of the source direction reative to the basdine joining
Jovian L-4 and Jovian L-5 was 32 degrees. If the pardlax—the difference in direction of the source as
seen from Odin Station and from Argus Station—was one second of arc, then the source mugt be a a
distance of fifteen light years. A measured pardlax of hdf a second of arc would mean the source was
twice as far away, a leadt thirty light-years. One-tenth of a second of arc was beyond the resolving
power of the arrays a the two observing stations. All you could say then was that the Sgnd emanated
from somewhere a leadt fifty light-years distant.

Philip Beston mugt have noticed Milly's incomplete attention. He glanced at his watch. "Youve
probably seen as much of this as you want to, and I'm sure you have other things on your mind. We
won't have results for another hdf hour or so. Would you like to go back to your rooms? Or could |
interest you in alight snack and perhaps a cup of tea?"

Milly did fed that she ought to get back to Jack. On the other hand, what would they do then? Sit
around, stare at each other, and wait? That was not the mog thrilling way of spending time until the
results came through.

"l think that a cup of tea would be very acceptable.”

Her hestation mus have showed, because Philip smiled. "It's a tough choice, isnt it? Do you enjoy
the company of the Ogre, or do you spend even more time with the Bastard? But that's not a far
question. | suspect it's the lure of refreshment that sounds interesting, not the pleasure of my company.”

He was fishing. Milly didn't mind that, but she didnt fed like encouraging him. No one had said
anything to her about Philip Beston's attitudes toward young women, but heredity was a powerful force.
She smiled back, sad "A cup of tea and something to eat with ather you or Jack would be very
pleasant,” and left the next move up to him.

They had passed some kind of dining room on the brief tour of Odin Station. Philip nodded and led
her not in that direction, but to a different, amaler, and more private room. He closed the door carefully
as they entered. Food and drink were dready lad out on a credenza, which made Milly wonder how
much his offer had been planned in advance. She took her lead from Philip, helped hersdf to a sugary
cake and a glass of hot green tea, and sat opposite m at a low glass-topped table that kept their
separation to a comfortable meter.

Philip ate in slence for haf aminute or so. He was adow and neet edter, like Milly hersdf. At last he
sad, "You mug have done a spectacular job. | mean, the Wu-Beston anomadly. It's not like the Ogre to



share credit unless he redized that anyone looking at the work would deduce that the discovery was
yours, and yours done.”

Milly sipped tea and said in a neutrd voice, "Jack has dways been more than far with me"

"Are you sure of that? Jack has dways had a bit of a reputation for Singiness. You might say it's none
of my business, but how much finendd reward did he give you for the discovery?'

Milly stared. It was not a subject that had ever come up for discusson.

"The terms set out in the bequest for use of inherited money are quite specific,” Philip went on. "There
are ample funds to reward the discoverer of a genuine SETI dgnd, and there would be no difficulty in
judifying such use. And, of course, even more subgtantid rewards are avalable for the fortunate
individuals who can interpret arecelved Sgnd. | assume that Jack told you about dl this?'

Milly's continued Slence was its own answe.

"Hmm." Philip Beston rubbed his forefinger around the rim of his empty glass. "Pardon meif | say <o,
but one way or another | suspect that you are being roydly screwed over by brother Jack. | want to
make a suggestion—it isjust a suggestion, but 1'd like you to think about it over the next few hours, and
tdl me how you fed. All right?"

Milly felt she had to do more than sit, stare, and nod. "What sort of suggestion?”

"Youve made a mgor discovery. It is offiadly known as the Wu-Beston anomaly. Now, to the
average person in the solar systemn, one Beston is as good as another. They don't know if it's Wu-Jack or
Wu-Philip Beston, and they don't care. And to that same average person in the solar system, thereis little
to choose between Argus Station and Odin Station—both are at the outer edge of nowhere. You did
not, | assume, 9gn along-term contract to work with Jack?'

Milly shook her head.

"Which means you are free to leave a any time. Now, if you were to come here and work for me, |
can assure you of three things Firdt, you will be given ful and continuing credit for your discovery.
Second, | will arrange for you to receive the maximum permissible finendd reward for that discovery,
induding a quadrupling of your present sdary. And third—which will in the long run be far more
important than ether of the firg two—you would occupy a senior position on the interpretation team a
Odin Station.” Philip placed his glass on the table in front of him. "Never forget this, Milly. Detection is
important, verification is no less so; but full fame and public recognition will go to the person or team who
can interpret the 9gnd from the stars. Don't you want to be the one who can say what it means, and
point out its vaue to the human race? Think about it."

Milly thought. She decided that Philip Beston mugt be a moron, if he imagined that she was doing this
work for money. Fame, maybe—she dill thrilled when she heard WuU-Beston anomaly. But money, no
way. Second, Philip Beston was a scoundrel. All that talk about no one caring who the Beston was in
"Wu-Beson" trandated dearly to one fact: he wanted people to think that he, Philip Beston, was the
Begton referred to. A safe way to do that was to switch Milly to his project on Odin Station before
interpretation had begun and even before verification was completed.

He was looking at her expectantly.
"Il think about it," she said. "In fact, | have thought about it, as much as | need to."
"Well."



"I've concluded that Jack's name for you is exactly right. You are Philip the Bastard. The sort of
bastard who will do his best to sted from his own brother. Jack can be an Ogre when it comes to work,
but he's worth ten of you."

There was a term for what she had just done: burning your bridges. But astonishingly, Philip Beston
seemed not at dl put out.

"That brother of ming" he said, "l just don't know how he does it. Works his people to death, insults
them every chance he gets—and he dill has you egting out of his hand. What's his trick, Milly? Did he do
the little-lost-boy act, meking you fed that he's dl nervous and vulnerable and insecure? That worked for
him very wel with me when we were little, until | redized it was dl a totd sham. Brother Jack knows
exactly how to manipulate people, aways has."

Nervous and vulnerable and insecure. The words described uncannily wel the impressions that
Milly had formed of Jack Beston during the trip out from Argus Station.

Either Philip Beston was totdly confident of his assessment, or he was uninterested in Milly's
response. Before she could answer he had turned and was heading for the door.

"My indincts tdl me that we are close to array dignment.” He seemed to be taking to himsdf more
than to Milly. "Let's find a place where we can see what's going on.”

Milly doubted that it was inginct—far more likdy he was wearing an intraaurd receiver—but his
words made her tingle dl over. She hurried after him. When your whole life hung on the next few minutes,
what Jack and Philip Beston thought of each other or did to each other was down in the noise level.

The room that he led her to was empty, but wdl-provided with virtuds Milly saw three display
volumes The fird was an open space view of the antenna array, now fixed in pogtion or hunting so
imperceptibly that the human eye could not tdl the difference. The second virtud was obvioudy of the
control room, with haf a dozen gaff members eyeing output tables or talking excitedly to each other. The
third virtud showed Jack Beston, stting where Milly and Philip had left him, and intently studying what
she assumed were miniature versons of the other virtuds

Philip Beston said quietly, "Where do we stand, Laszlo?

One of the control room figures looked up from his monitor. "We have lock on, and it's quite tight.
Our rms 5gnd maximum lies 0.6 arc seconds away from the coordinates reported by the Argus Station.
We find exactly the same pattern for sgnd fal-off with angle—a circular normd digtribution with Sgma of
1.3 arc seconds.”" His voice had remained fla and factud when quoting Satistics, but his find words took
on adifferent and more animated character. "It's there, Philip, absolutely no doubt about it. It's there, it's
definite, it's clear, and it is a interstdlar distance. Our estimate has a most probable vaue of 25.8 light
years, and a the very least the distanceis 19 light years™

"Taget dar?'

"None. It looks as though the sgnd is being generated in open space. That's no particular surprise,
weve dways thought that a system of interstellar relays would make sense.”

He was saying things that Milly, and certainly Philip Beston, knew dready. Given the excitement that
he—and everyone dse in dl the virtus—mug be feding, it was not surprisng if Laszlo did a little
babbling.

"You ligening, Jack?' Philip Beston said. And a Jack's dow thoughtful nod, he added,



"Congratulations, brother. You aready had detection, now it looks like you have a shot a srong
verification. That would mean there's just one left.”

Jack nodded again. "Yep. Just one. The big one."
"Do you want to send the announcement, if this holds up?'
"It will. Let's send this one together. It's the third one that 1'm going to send solo.”

"Let's just say that one of us will be sending it solo. Race you to the corner, eh, brother?' Philip
flipped a switch, and the virtud of Jack vanished. "Some things change, but | guess that some things
never do. For twelve years, Jack has been tdling anyone who would ligen thet the idea of a big SETI
project was his and hisdone. It wasn't, but I've given up arguing. Jack seems determined to spend hislife
trying to prove he's better than | am.”

Milly ssid, "Maybe heis"

"And maybe he just has you wrapped around his little finger. When you see through him, or when
things at Argus Station start to go bad, you give me a cdl." The wide, innocent blue eyes fixed on Milly.
"I will dill be here. And maybe youll give me a chance to prove I'm not the bastard that Jack makes me
out to be"

Verification. Milly had assumed after the firsg megting with Philip Beston's st&ff thet the whole job
was as good as over. She should have known better.

Three more days of hard-dog checking were needed, of everything from measures of proper motion
of the source to an atempted interferometric andlyss of its spatid extent, before both brothers agreed:
the pardlax as observed from Jovian L-4 and Jovian L-5 was red. The origin was s0 far away that it
acted as a point source. The Sgnd came from somewhere wel outside the solar system.

In those three days, Philip Beston said nothing to follow up on his suggestion that Milly ought to
change sides and work on Odin Station. Only at the find farewdl did he hold her hand for a moment
longer than necessary, and say softly, "When you decide you'd like to be on the winning side, you know
who to cdl.”

Jack Beston could not possibly have heard, but he wasin afoul mood as The Witch of Agnes pulled
away from Odin Station for the return trip. Milly couldn't see why. They had confirmation of a 9gnd, and
aggnificant time advantage over Philip Beston when it came to interpretation.

But when she said that to Jack, he merdy gave her a dit-eyed green glare. "He knows we have a
lead, and he knows that we found the sgnd and he didn't. Given dl that, he's far too cheerful

"Maybe he's putting on a show for the aff of Odin Station. They must be feding pretty crushed.”

"No." Jack shook his head. "You didn't grow up with the Bastard, the way | did. He doesn't put on
shows. He's got something up his deeve. Something to do with Sgnd interpretation.”

"Do you have any idea what it might be?"
"Not adue" Jack stared intently out of the forward port, as though willing the ship to fly faster to



Argus Station. "Well find out when he hits us with it."



21

JUPITER SWINGBY

The outer regions of the solar system are remarkably empty. It is certainly possible to run into another
object, particularly when flying through the Asteroid belt, but you have to be freskishly unlucky to do so.
And if that other object happens to be a ship, with its own navigationd control system, then the chance of
colligon contains such a dring of zeroes after the decimd point that no rational person should worry
about it.

Humans are not, of course, paticularly rationd. Milly's question of the Leve Four Fax aboard The
Witch of Agnes was asked a thousand times an hour, somewhere in the system; but in fact there hed
never been a callison of two ships whose navigation systems were in working order. The OS. Achilles,
outward bound for the Jovian system and Ganymede, crossed the trgjectory of The Witch of Agnesi as
the latter sped between the Jovian L-4 and L-5 points, and in cdedtid terms they made a "dose
gpproach” of less than two million kilometers. No human on either ship was aware of that fact.

The passengers of the Achilles were increesingly unaware of anything. Janeed had heard that in
pre-war times a certain form of group mania infected the passengers of ocean liners. After the firg few
days nothing in the world existed beyond the ship, while what happened before and after the cruise
became utterly irrdevant. A wild series of random courtships and short-lived affars was the result.

Jan had hardly believed those reports, but now she saw evidence of their truth at firs-hand. Colonists
were paring off, and as the ship drove outward toward its rendezvous with Jupiter an ar of continuous
fedivity took over.

Not only the passengers were affected. The ship's trgectory was computer-controlled, as were most
of its on-board sysems. The crew had time to rdax. Paul Mar was ale to devote a
more-than-generous amount of time to Janeed. That certainly suited Jan. Within the firg two days she
had decided that everything she had been told about sex was right, or possibly understated. The more
you did it, the more you liked it. The red danger was that you might become an addict. Jan suspected
that she might be wel on the way.

Occasiondly, she would worry about Sebastian. She was seeing less and less of him as the days went
by. On the other hand, Vania Bloom seemed to be with m amost congtantly. They spent most of the
time hidden away in her private cabin. Jan didn't think they were engaged in a sexud reationship, but
even if they were, so what? Sebastian was a strongly-built and physcdly mature man in the prime of life
He and Vania Bloom were as entitled to as good atime as Paul and Jan.

When she had boarded the Achilles, two weeks going on forever ago, Jan had expected to be
impatient until the moment she set foot on Ganymede. Now, as that time of arrivd came closer, she was
loath to leave the ship. She and Paul had vowed that thiswould not be the end, that they would see each
other again. But in redlity, how many shipboard romances survived the day of disembarkation?



One mgor party dill lay ahead. Jan had never heard of it before, but Paul explained as they lounged
naked one evening in his cabin. The ship was in drive mode, and the two of them were redining in
gybaritic luxury on the most comfortable bed Jan had ever encountered. At the flip of a switch the floor
hed become soft and yidding, cushioned on the reservoir that contained the Achilles ample supplies of
water.

She lay on her side, head turned to look across the fla plain of his chest and watch its steady rise and
fdl as he breathed. He had painted her nude, and when the picture was finished one thing had inevitably
led to another.

"Of course the party isnt necessary,” he sad. "It represents a tradition from the earlies days of
planetary exploration. The ships a that time dl used chemicd rockets—"

"Not nuclear?' Jan asked. "They had nuclear energy, you know, even back then.”

"They did, but they'd had bad experiences with it and a lot of people were dill scared. So they used
chemica rockets.”

"But the effects of chemicd rockets on the atmosphere and ionosphere are a lot worse than nuclear.
Didn't they know—"

Paul had hisarm around her and he gave her |eft breast a gentle squeeze. "Are you going to let me tdl
you about this, or do you want meto roll over and go to deegp?"

"Wouldn't be the firg time, would it? Go on, I'm ligening."

"The ships used chemicd rockets. That's not totaly true, because there were dready a few ion drives,
but they provided such low acceerations that they were usdless for passenger shipping. You can guess
what it was like. Everybody was short of delta-vee for everything. They would scrounge, beg, or borrow
as much momentum transfer as they could lay ther hands on, but space travd was ill margind, dl
touch-and-go. Thefirg ships to reach Jupiter didn't have enough fud to dow into orbit around the planet.
If they didn't do something different, they would arrive, swing past, and shoot away in some other
direction. The ansver—the only possble answer at the time—was to skim through Jupiter's upper
atmosphere and use air-braking for ve ocity-shedding.

"The theory was smple and fully understood for more than a century. Doing it, and getting it exactly
right, was another matter. The Ashkenazy went in too deep and never came out. The Celandine erred in
the other direction. It skipped in, skipped out, and left the Jovian system completely.”

Hisvoice had gradudly dowed and deepened. Jan squeezed the little rall of fat a his waist. "You're
supposed to be tdling me about some big party well be having, not zoning out on me. Are you drifting
off?"

"l am not. I'm thinking how much easier we have it than the origind explorers. The Celandine crew
members were tough, and braver than you can bdieve. I've heard ther recordings. They sent back data
on the Jupiter magnetosphere until they were on the last drips of oxygen, then they dl Sgned off as
caaudly asif they were going out together for an early dinner. A dip into the Jovian atmosphere used to
be alife-or-desth proposition. Now it's just a game. Jupiter's amospheric depth profile is mapped to 9x
figures. The atmospheric swingby is a tradition and a good excuse for a party, but it is absolutey and
totaly unnecessary."

"Like crossng the line" She saw Paul's forehead wrinkle. After sex he dways seemed a little bit
brain-dead. "In the old days of Eath-saling ships, crossng the equator was a bit dodgy. The region



around the equator was cdled the Doldrums, where the winds would fal away to nothing for days or
weeks at a time. The ship would st becamed, in extreme heat, with no one aboard knowing if they
would live long enough to catch a saving wind. Then steamships came adong, and crossing the equator
offered no speciad danger. But a ceremony caled 'Crossing the Ling lived on. There were high jinks on
board the cruise ships, parties and ritud shaving— not just of people's heads, ethe—and glly
ceremoniesinvolving King Neptune.”

"It's King Jove on the Jupiter flyby, but the rest of it sounds much the same." Paul turned to look a
Jan. "L ook, | know it sounds stupid and it redly is stupid, but as firg officer I'm stuck with it. You don't
have to go dong.”

"Areyou kidding? Paul, there's no way 1'd miss this. If | had been there in the old days crossng the
equator, 1'd have been whooping it up like nobody's business. My quegtion is, can you as firg officer
take part indl the fun, or isit consdered too undignified?"

"Define 'too undignified.’ | suppose there are limits but they're pretty broad. On the lagt Jupiter
atmospheric flyby, two months ago, the chief engineer dressed himsdf in a baboon suit. He had cut a
piece out of the back. His ass was bare, and painted blue, and he said he was sling kisses. But | didn't
hear of any takers."

"Captain Kondo permitted this?" Jan had trouble imagining the captain, short, stocky, and immensdy
dignified, participating in the brawl that Paul was describing—or even dlowing it.

"Captain Kondo remained in his quarters throughout the party. He does that on every Jupiter swingby.
Hisview isthat what he does not see, heis not obliged to report.”

"And you? What did you do?"

"Ladt time? | was lucky enough to be on duty, running the ship—someone has to. Officers on duty are
not permitted to join in the generd wildness. Thistime, no such luck. I'l be assgned to passenger service.
My offidd responsgbility—as stated in ships orders—is 'to offer and provide to passengers any form of
legd pleasure that they desire.’ Y ou have no idea what some people ask for.”

"Il tdl you what they'd better not ask for. When does this party art?"
"Not for awhile"
"But when?'

"We're lying here nice and cozy, and you want to worry about time? Ten hours from now, give or
take. Is that close enough?’

Jan snuggled closer and blew across his chest. She liked to watch the far har gir and his nipples
tighten. "It will do. Ten hours should be more than enough to think of something to do. Something legd.
Something you're not adlowed to refuse....”

Asthetime drew nearer, Jan wasn't S0 sure. She knew what she wanted, but Paul had a certain native
prudishness and ddlicacy. He liked to wash at once after lovemaking, while Jan preferred, as she had told
him to hismild disgust, "to walow and steep in it for hours and hours™ Afterplay, with the sndl and fed
of mae sexudity, had not logt its novety and appeal, and Jan was not sure that it ever, would.



Would Paul cooperate? He would certainly have no chance to wash for awhileif he did. On the other
hand, Jan was hearing more and more talk of previous swingby parties and they sounded like a case of
anything goes. Paul might have trouble holding onto his dignity, even if Jan were not around.

Meanwhile, preparations for the party were in ful swing. The point of closest approach to Jupiter,
when the Achilles would make its deegpest penetration into the Jovian atmosphere before racing out again
for its rendezvous with Ganymede, would take place in a little more than three hours. Before that, an
early dinner must be served and done with, so that the big dining room could be emptied and decorated
for the paty. So fa as Jan could tdl, the dining room would merdy serve as a focd point for
fedtivities—passengers and crew would be living it up in every part of the ship, except for the prohibited
area aft that contained the crew quarters and the drives.

The little service robots had been dlowed to make a jump-start on their duties. When the gong for
dinner sounded over the ship's generd communications system, Jan went dong to the dining room and
found it dready hdlf full and the tables decorated. Fresh flowers, somehow preserved since the Achilles
left Earth orbit, perfumed each table, and each place-setting contained some specid item chosen to
meatch the background of whoever sat there. Jan looked for her own place, and found on the table a
grdl replica of the Globd Minerds plaform on which she had worked for more than ten years.

She went quickly around the room, searching for Sebastian's name card, and found a smilar replica
on the tablein front of his seat. He dso had something extra. At the place where he would, be stting Jan
saw a smdl globe on a support stand. 1t was maybe five centimeters across, and when Jan looked
dosdy sheredized that it was not, as she had assumed, an Earth globe. The little sphere was Saturn, and
as she watched -the cloud patterns moved across the planet's face. This, for a guess, was a specid
present to Sebastian from Vania Bloom.

Jan returned to her own table. As she was stting down she saw Sebagtian and Vania enter together.
Vdnia looked worried—did she ever look anything different>—but Sebastian gave Jan a amile and a
wave. He seemed different, older and more poised. His face was thinner and his expresson more
focused, and for the firg timein her life Jan saw a mature man of thirty-five. Whatever Vania Bloom was
doing certainly appeared to be working. Jan smiled back and gave Sebastian a thumbs-up. They were
less than a day away from Ganymede, and only a few weeks from their find dedtination at the weather
dation on Saturn's minor moon, Atlas.

She stood up, with the idea of going across to tak to Sebastian, but a the same moment Captain
Kondo arived at her table. He gave anod of greeting and waved his hand to indicate that she should not
stand up on his behdf.

That had not been Jan's intention, but rather than explaining she sat down again. "I'm a little surprised
to see you here, Captain,” she said. "I rather thought that you would— well..."

"Would certainly not be present?' Captain Kondo did not smile, but there was a definite twinkle in his
eye. "Have no fear, Ms. Jannex, as soon as dinner is over, and well before flyby, | will be on my way out
of here"

"l gather you do not enjoy such things”

"l would not say that. Perhaps | worry that my somber presence would dampen the gaiety of others.
Or, who knows? Perhaps | might find mysdf carried away, and indulge in activities which | would later
regret.”

The captain was in a more playful mood than Jan had ever seen him. Apparently no one onboard was
immune to the party atmosphere. It gave Jan hope that Paul would go dong with what she had in mind.



She saw him at the far Side of the room, preparing to St down at a table distant from hers.

No matter. She did not propose to make her suggestion during dinner, with other passengers around,
and certainly not in the presence of Captain Kondo.

The dining room filled early, without any of the usud late stragglers. The food was exceptiond in both
its qudlity and its variety. Jan saw some from Earth, some from the Ganymede and Cdlisto deep farms,
and even a few exatics from Mars. One item she did not recognize at dl, but suspected it had been
grown on the warm-blooded vegetation lattices of Saturn's moon, Tethys. The diners, dressed except for
the crew in ther elaborate party best, paid little attention to the food. Their minds were aready moving
on past dinner. The indant of closest approach to Jupiter would be sgnded by bdls dl over the ship's
communication outlets. That moment lay less than two hours away.

Asthefind course was being served, Captain Kondo stood up. Crew members, scattered around the
room, had obvioudy been waiting for this moment. They hushed their neighbors as the captain turned, so
thet he could take in everyonein the crowded dining room.

He raised his glass, and tiny bubbles glisened and winked in the bright overhead lights "To dl of
you," he said, "and to your new and successful life as part of the Outer System. Ladies and gentlemen,
you are the future. Work hard, live wdl, be happy and fertile, and | hope that someday | will meet each

of you again."

Glasses were raised, the toast was echoed and drunk. Moments later, as conversation around the
room resumed, Captain Kondo nodded to his table companions and quietly left. Jan fdt the subtle

changein amosphere. It said, "Captain's gone. Party time!"

She had been careful not to eat too much. She hoped that Paul had done the same. For what she had
inmind, she did not want an overstuffed and lethargic companion.

He had moved away from his origind table and she searched the room for him. He was standing over
by the far wall. Unlike the passengers, the crew were not in party-dress. He looked terrific in his white
uniform. It was no surprise to Jan to see that Paul was surrounded by haf a dozen brightly-clad women.

All the passengers were moving around now, impeding the progress of the robotic servers who were
doing their best to clear the tables and move them into storage. The whole dining room was to be an
open surface available for music, conversation, and dancing. Jan edged her way through. A couple of
meters away from Paul she went to stand by the wdl, and waited.

It took afew minutes, but eventualy he was done and drifted over toward her. He said, "An excdlent
dinner, don't you think?'

It was a neutrd remark. He knew that tonight she had something unusud in mind, but neither his face
nor his manner reveded that. He was making Jan take the initiative, not exactly playing hard-to-get but
gving her full freedom to make suggestions.

Jan sad, in just as cdm and formd a voice, "Closest approach to Jupiter will happen in an hour or
0."

He glanced at his watch. "An hour and three minutes.

"I've heard it said that the captain and the second in command of a ship like this have keys that will
open or close any of the locks™ Jan was saring away across the room, as though the conversation might
be alittle boring to her. Indgde, she was tingling. "'Is that true?'



"Quite true. We have to be able to ded with any sort of emergency. That would be impossible if parts
of the ship were inaccessble He glanced at Jan. "By the way, | should mention that there will be an
engineer &t with the Diabdli Omnivores, if they happened to be somehow on your mind.”

"They weren't." She turned to face him. "Paul, there is an observation port right at the front of the ship.
Do you know it?'

"Given my postion on this ship, that's dmogt an insult. Come on, Jan. Of course | know it. I've been
there dozens of times™"

"How would you like to go there again—with me? | want you to lock the door, so that nobody ese
can get in" She reached out her hand and placed it flat againgt his chest. The white uniform was cooal to
her touch, but she could fed the beat of his heart. "And then"—she was nervous, breathless— "I want us
to stay there. | want to make love during the Jupiter swingby. | want to reach orgasm exactly when we
are a the point of closest approach to the planet.”

"My God. You don't ask for much, do you?' But his eyes were dive with speculation. "l was trained
as an engineer. An engineer is dways adlowed some kind of operating tolerances. When you say exactly
a swingby minimum distance—how close do we have to get?'

"You would know that better than me. But | want the bdlsin the ship and the bells insde meringing a
the same time™”

He stood for a moment, thoughtful. Then he nodded. "It might be possible. But before we start, | need
five minutes to pay my respects to a couple of other passengers. Head forward, just as far as the bend in
the corridor, and wait for me—and don't get friendly with anyone else. We have a date in the forward
observation chamber. If anyone asks what you will be doing, say it is a project of the highest priority."

Jan nodded, stepped away from Paul as if she were bidding him a polite good evening, and walked
toward the dining room exit. Her legs fdt wobbly, which was ridiculous—that's how your legs were
supposed to fed after, not before.

She was dmogt out of the room when the fresh-faced young salor approached her. He had traveled
Earth's southern oceans before deciding to try the Outer System, and they had spoken about the sea life
severd times He had seemed interested in Jan, and now he was smiling.

"Gregt dinner, and | bet it's going to be a grest party. Are you lined up for anything specid?'

"I'm afraid | am." Jan pulled a face. "You know, Sebagtian Birch and | will be going on to Saturn, to
work on the Atlas weether gtation. I've been asked to study Jupiter's cloud patterns as we are meking
our atmospheric entry and withdrawd, in preparation for what well be doing a Saturn.”

"That's a bit much, isnt it? On a party night." He looked disgppointed, and said as he turned away,
"Butif it's your job, | guess you have no choice but to do it."

" suppose | don't."

Jan made her escape as quickly as possible. As she went to walt at the bend in the corridor she had a
new thought. Suppose the young salor decided that she would like company during the cloud
observations? He might come to the forward chamber, and discover that a quite different form of entry
and withdrawa was taking place.

When Paul at last appeared, making afind farewel comment over his shoulder, her firs words were,
"When we're in the observation chamber and the door is locked, no one else can get in. Can they?"



"Only the captain. And the chance that Eric Kondo will run the gauntlet from dl the way aft to dl the
way forward, with a high-grade party going on everywhere in between, is a flat zero unless he thinks the
ghip isin danger. Why? Who e se are you expecting?'

Jan explained about the sallor from Earth as they went forward. Paul laughed, and said, "You know
what sailors are. They know there's a port in every girl. But if he can enter the chamber when the door is
locked, he will have earned anything he gets”

It was clear why Paul was so confident as soon as they entered the observation chamber and he
locked the door. Jan had taken no notice of locks before, but this one seemed substantia and complex.

"Proprietary experiments were performed in here a couple of times,”" Paul said. "But so far as | know,
itwill be afirg for this particular experiment.”

He switched off the chamber lights and turned Jan to face forward. "Before we become distracted by
anything else, take a look. Have you ever seen anything like it?'

The cloud-torn face of Jupiter filled hdf of the al-around observation port. Jan moved to the window
and stared out. She fdt overwhelmed. It was twilight at this location on Jupiter. The Achilles was close
to the top of the atmosphere, racing forward for its planetary rendezvous. The ship would penetrate only
the tenuous upper layers before skipping out again, but Jan could dready fed—or imagine—a change in
her weight caused by the deceleration.

She watched, fascinated, as they sped across gigantic puffy white thunderheads, or stared down into
dark gas chasms wide and deep enough to swalow any of the inner planets. She caught sunlit gleams of
orange and purple, and once a far-off bolt of green lightning. For the firg time in her life she had a fant
comprehension of what clouds and cloud patterns might mean to Sebastian.

She stood and stared for a timdess period, until at last Paul tapped her on the shoulder. He said
softly, "I don't want you to fed that | amin any way rushing you, but it is less than twenty minutes to the
point of closest approach. If you redly want to ring your bell..."

"All my bells" As they gently and carefully undressed each other, Jan looked around the interior of
the observation chamber. She had not thought things through in enough detail. The floor of the room was
cold, hard plastic. There were two chairs, but one of them was thin and angular and bolted down. The
other chair was hinged, so that it would swing to follow the line of the ship's acceeration. It was dso
padded and probably comfortable, but if ether she or Paul sat down in it the geometry would be
completely wrong for close body coo-tact.

Paul didn't seem concerned with practica matters. His attention was wholly on Jan's body, touching
and kissng and nuzzing her. Findly she pushed hersdf away, hdd him by the shoulders, and said, "Paull,
thet feds wonderful. But, | mean, how?"

"How?' He sounded puzzled. "I was thinking the usud way, unless you have different idess. Weve
done this before in free-fdl.”

"But thiswon't be free-fdl. Well decelerate—we are dready doing it. Don't you hear the wind?'

Jupiter's thin upper atmosphere, rushing past a many kilometers a second, was dready producing a
thin dill whistle on the outer kin of the Achilla.

Paul shook his head. "It won't quite be free-fal, but close to it. Well fed a wesk force—a smdl
fraction of a gee— pushing us toward the outer wdl of the chamber. | was thinking that with me like



this'—he drifted across to flatten his back againgt the broad curve of the observation window, pulling her
with him—"and you facing me, with your legs around me, like this ... if you think it won't work, I'm ready
to prove otherwise."

He was dready doing so. Jan, her chin resting on his shoulder and her forehead just a few centimeters
away from the transparent window, fdt the nerve-tingling thrill of the fird moment of entry. It would
work, and it was working. Her own weight, dight but perceptible, pressed them closer together. The
cloud-racked face of the planet flashed past her, and as Paul moved deeper indde her she fdt
thunderheads within rearing up to riva those from Jupiter's turbulent depths.

Paul whispered in her ear, "Three more minutes”" She had no idea how he knew that. She nodded,
kept her eyes open, and concentrated on caiching the wave. It was going to work perfectly. She had
wondered if such a thing were possble— had been haf-convinced that it was impossble—but in just
another minute or two ... her legs were tightening, her eyes dosing, her mouth opening, dl the muscles of
her lower body moving to their own internd rhythm.

And then, suddenly—too soon, much too soon—the bells of the ship's communication system rang
out. Paul gave afind spasmodic thrust and pushed Jan away from him.

"No," she gasped. "Not yet. Keep going, Paul—another minute. Keep going!"

He dipped out, wriggled from under her, and dived toward the other side of the chamber. Jan cried
out, "Paul, you can't—" The ship's bell was dill ringing, and it sounded wrong. "What are you doing?'

"Not closest approach.” He switched the lights on in the observation chamber and she saw him, naked
and dill erect, over by the door. He was working desperately at the lock. "Hull integrity alarm. Number
Three Hatch—some drunken lunatic—this fucking cipher—"

He snarled in triumph, jerked the door open, and swvung through. He was ill stark naked. Jan, her
heart pounding and her head dizzy, shaking as though abandoned at the top of a roller coaster, followed.
She had no idea where Number Three Hatch might be, but the absolute urgency in Paul's voice overrode
evarything ese. She followed him without any thought of clathing.

Ameazingly, the corridor as far as she could see was filled with noisy people. They were cheering and
waving, celebrating a Jupiter closest approach which had not yet happened. A men and a woman,
half-undressed, leaned againg each other. They were laughing. As Jan pushed past them, the woman said
inatipsy voice, "Tha's right, swestie, go get him. Lots of good mileage left in him, | could see that.”

Paul, five meters ahead, had swung open another door and thrown himsdf through. Jan, following
more dowly, entered the chamber & the exact moment when a second set of bdls rang out. These
sounded a different note and were less strident than the ones that had interrupted them in the observation
chamber. This was the moment of Jupiter closest approach— and the feding in the pit of Jan's somach
was a universe avay from orgasm.

The room she entered contained one of the Achilles exit points. The inner airlock aready stood
open. Paul was grappling with a heavily-built dark figure floating by the outer one. Two safety catches on
the lock had aready been thrown. If the last one were freed, ar from ingde the ship would rush out,
low-pressure hydrogen from Jupiter's upper atmosphere would replace it, and she, Paul, and the other
men would dl die.

Jan kicked off hard from the wall and sped headfirst across the chamber. Paul had the man around the
neck and was trying to pull him backwards, but he had no way to exert leverage. The man ignored Paul
completdy and went on fiddling obsessively with the third catch on the lock.



Jan didn't know how to fight, especidly in micro-gravity. As she came close she grabbed the man's
right forearm, pulled hersdf toward it, and sank her teeth into the fleshy part of his thumb.

He gave aloud "Ow!" and released his hold on the catch. The sruggling trio spirded away in mid-air,
Paul 4ill trying to throttle the bulky stranger. Jan lost her bite, but dill held the arm. Three other people,
two of them crew, burst into the chamber. As they wrestled the man to the floor, she saw his face.

It was Sebagtian.

"l fed that 1, not Sebastian Birch, must bear full respongbility for dl thet happened.”

Dr. VdniaBloom sat in the smal medica center of the OSL Achilles. Her red har was drawn back
and hidden by atight white skull-cap. With her thin lips, chalk-pale countenance, and haunted eyes, she
resembled aliving skeleton.

"It was & my suggestion,” she went on, "that Sebastian agreed to have a series of trestments usng
selected psycho-tropic drugs. In our work together over the past weeks, | became convinced tha his
obsesson with planetary atmospheres and ther cloud patterns derives from some deep-seated
compulson, ether naturd or one implanted at an early age. We had been moving backward in time,
seeking the gite of his earliest memories. This afternoon we came to the time when his memory had been
modified by the team that discovered him roaming and helpless in Earth's northern hemisphere. In an
effort to reverse or bypass that block, | administered a second dose. Sebastian had been tolerating the
treatment well, with no apparent sde effects or post-session abnormadities of behavior. At dinner this
evening he seemed his usud df, though perhaps more restrained then the others at our table. That was
not difficult, snce everyone ese was euphoric, and | regarded Sebadtian's poise as the Sgn of an
increesing maturity that matched his actud age. | must admit that | too was in an devated mood, and
when Sebagtian disappeared shortly after dinner | thought nothing of it. | assumed that he had gone to
join a party somewhere ese on the ship. Wheress..."

She gestured to the unconscious body on the bed next to her. Sebastian lay in a deep deep.

Captain Kondo, ganding a the end of the bed, looked to Jan and Paul Marr—both now dressed in
conventiond if somewhat rumpled dothing.

"Did you or anyone dse knock him out, either with a blow or with the use of a sedative?’
Paul and Jan shook their heads.

"And you were with im continuoudy,” Captain Kondo went on. He was both unrumpled and
unruffled. "Y ou were with him from the time that you overpowered him by the Number Three Hatch until
he was brought here?"

Paul coughed and said, "Ah—mnot quite dl the time. Two other crew members watched him for a few
minutes. But they assured me that they did not touch himin any way while | was gone. He Smply became
unconscious, and they were afraid to do anything that might affect his condition.” Paul did not add that in
those few minutes he and Jan had hurried to the forward observation chamber, where they had dressed
as quickly as possible without worrying about the fine detalls of their appearance.

Captain Kondo dowly nodded. "There will of course be a full investigation of this incident when we
reach Ganymede. For the moment, | wish you to say nothing to any of the passengers. | will ask the same



of the others who were present in the Number Three Hatch." He hesitated. "l was about to add that |
would make a generd statement, reassuring dl passengers that the Achilles remains in a safe and
paceworthy condition. However, it ismy sense that such an action on my part is quite unnecessary. The
vad mgority of the passengers are under the misgpprenension tha darm bells, naked passengers and
crew in a high dtate of physcd arousd"—his eyes flicked from Jan to Paul. He knew!—"unarmed
physca combat, and the towing of an unconscious person aong a corridor to the ship's medica center,
condtitute nathing more than a norma and reasonable dement of a Jupiter swvingby ceremony. | believe it
best if they reman with that impresson. Mr. Birch will of course be hed under continuous close
observation, for which | will now make arrangements.”

He turned, apparently about to leave. Jan blurted out, "But what will this mean? Will Sebastian and |
be dlowed to continue on to Saturn? Do we—will we—I mean, is there a chance that we will be sent
back—back to Earth?

"You need have no fear on that score. You have been accepted into the service in the Outer System,
and such acceptance cannot be revoked. Y ou will not be returned to Earth. However, | am less sure that
you will be permitted to proceed to Saturn.” Captain Kondo raised an eyebrow toward Vania Bloom. "l
aso think it likdy that Dr. Bloom will choose to go with you wherever you are, a least for some initid
period of time"

VdniaBloom cameto life Her skeleton head nodded vigoroudy. "Of course. | caused thisto happen.
It ismy responghbility to remain with Sebagtian until | learn exactly what | did to him.”

"That seems reasonable and appropriate. Let me add, we will dock on Ganymede in approximately
ax hours. | hope that you will find some agreeable diverson—or, a the very least, a respite from your
immediate worries and concerns— during the remainder of what has been by far the most unusua Jupiter
swingby of my career.”

Captain Kondo nodded formdly to thelittle group. "And now, | bid you a very good night."



22

In the early days of the Ligon corporate empire, the tradition was well-known if unspoken. The
smartest of each generaion ran the family business. The worthy but uningpired went into the church or
military service, while the idiots with Cousin Hector's combination of stupidity and furious energy would
be tucked away on a remote part of the broad baronid estates where he could do little damage.

Alex stared out of the port and decided that the Ligon family had now adopted a new principle.
Today, the foal of the family was sent off on afruitless misson to a digant part of the solar system. There
he was supposed to meet with a man who preferred to avoid everyone, and persuade him in a manner
unspecified to share his lease on Pandora with the Ligon corporate interests.

Based on what he had seen so far, Alex found it hard to believe thet arationd human would want any
part of the Saturnian system. The sun was a feeble and shrunken disk of light, nothing like the radiant orb
vigble from Ganymede. As for the planet itsdf, guarded by its greet ring system, Saturn gave an
impresson of cold, doof mystery. When Great-aunt Cora had described Alex's trip to Saturn as being to
"the outback of the solar system," Unde Karolus had laughed and said, "More like the outhouse" As for
Alex'sfind destination, which he was fast approaching, that was nothing at dl—an inggnificant mote of a
world, forever ungble to support an atmosphere, a gravity fied, or a dvilization.

The only moon of Saturn that any Ligon family member took serioudy was Titan, today clouded by
dense hydrocarbon fogs, but with long-term potentia, according to the professona world-builders, that
meatched Ganymede and Cdligto.

So what did Pandora, only minutes away, have to offer? Nothing but the old rule of red edate:
location, location, location. It was wdl Stuated to operate as the nerve center for the svarming Von
Neumanns who would mine the Saturnian atmosphere. More important yet, it commanded the access
rights for that mining.

Which just made things tough for the present occupant, because in Alex's experience, what Ligon
wanted Ligon got. For ingtance, they wanted him here, and here he was. Kate had been confident thet
the work he was doing on the predictive modd would persuade ther superiors that he should remain on
Ganymede. Her message of recommendation to that effect had gone dl the way up to Magrit
Knudsen—and bounced back down with a totaly contrary command. Alex would not only go to
Pandora and communicate with its mysterious occupant, he would explain his work on predictive models
and the problems that they were encountering.

That seemed like an inault to both Kate and Alex. Kate had done some checking through her own
network, and learned that the hermit who lived on Pandora had a reputation for gluttony and arrogance in
roughly equa parts. The only reason for asking him anything was that he had once worked for Magrit
Knudsen and apparently owed her some dlegiance. Also, a few years ago he had sorted out—more by
luck than anything ese, according to his fellow-workers at the time— amgor mystery on Europa.

Alex had been told to expect no gregting a Pandoras sngle dock. He was to make his way from the
surface, through multiple air-locks, and down a long devator shaft. That was as far as the ingructions



took him. From that point he would be on his own.

Docking in the negligible gravity of Pandora took only a few minutes Alex, about to leave his
sangle-person ship, hesitated. On the journey from Ganymede he had spent his waking hours playing with
the predictive modd, making a variety of assumptions, plugging them in as exogenous variables, and
sudying the output. The ship's computer had a Seine link, but one permitting only an infuriaingly low
trander data rate. Alex's results had been more puzzing than persuasive.

However, he would hot leave them behind. He dismounted the data cube that contained both his
program and his most recent results, and tucked them away in a Sde pocket of his trave bag. If Rusum
Battachariya was, as Magrit Knudsen inggsted, a computer specidis with consderable intdlectud
resources of his own, perhaps Alex might find a way to repeat his recent runs in a more forgiving
computer setting.

The descent into Pandoras gloomy interior did not affect Alex as it would have, say, Kate or his
mother. He was not interested in the physcd appearance of his surroundings— "blind as a worm,”
according to Kate, when it came to niceties of furnishings. Had he been taking notice, he would have
discovered one point at least on which he and the lone inhabitant of Pandora agreed: smplicity. The wdls
were bleak rock or dull plastic. Alex passed through the lagt of three massve sets of air-locks, removed
hissuit, and kept going.

At the end of the devator shaft he had no options as to what to do next. A sngle corridor, forty
meters long, ended in a stedl door. The door was closed, but a red button stood in the center with a Sgn
aboveit: AFTER THE BUTTON IS PRESSED, YOU WILL HAVE SEVEN SECONDS IN WHICH
TO ENTER.

Alex pressed, drifted on through as the door opened, and wondered about the need for such security.
So far as he could see there was nothing on or in Pandora that anyone in his right mind would think worth
geding. What it suggested was extreme paranoia on the part of the man he was about to mest.

Beyond the door Alex found hmsdf at the sde wdl of a chamber that stretched far off to Ieft and
right. If the corridors and devators he had seen so far were unusudly empty, this room made up for
them. It was packed—not with furniture, but with machines, dl dust-free, gleaming, and placed relative
to each other with great care. The only object out of place, in both its nature and its condition, stood
about eght meters away on Alex's left.

It was—Alex had to take a second look to make sure—a person; a man of colossal sze, dressed in
rumpled and tight-fitting black clothes, and with a black cowled hood that partly concealed his face.

The man nodded to Alex. He said, in a rumbling but precise voice, "l have observed your progress
sncethe arriva of your ship at the surface. | must say that you arrive at a peculiarly inconvenient time”

"For both of us" Alex said.

He was ignored as the other went on, "I will not say welcome to Pandora, since that would be gross
ingneerity on my part. | will, however, ask if you have dined.”

Alex hadn't eaten, nor did he particularly want to; but sSnce this seemed like an unexpected attempt at
politeness, he shook his head and said, "'l didn't eat.”

"Nor did I." The other man threw back the cowl, to reved a round shaven head. "I am, of course,
Rusum Battachariya, and you of course are Alex Ligon. You may find it easier to cal me Bat, though this
should not be presumed to indicate any desire for a closeness of rdationship between us. And when |



invite you to share my afternoon repast, it isonly because afalureto do so would display a churlish lack
of dvility and hospitaity on my part."

He led the way toward the far end of the room. Alex, who wondered if he had understood what the
other was saying— it sounded, improbably, like he was inviting Alex to eat lunch—followed close
behind. He could not hep glancing from sde to sde as they went. The atifacts lining the wals or
ganding mounted on the floor formed a bizarre collection. None was new, many seemed from a much
earlier generation of technology. Some bore the marks of fire, great force, or heavy impact.

Rugtum Battachariya must have had eyes in the back of his head, because without turning he asked,
"Are you perhaps interested in relics of the Great War?"

"Not particularly." Alex actudly had no interest at dl in the Great War.
"Hmmph."

They proceeded in Slence to the end of the room, then around an opening in a wall partition that did
not run dl the way to the cdling. It led into a kitchen as elaorate as any that Alex had ever seen. The
equipment included pots and pans big enough to serve a dozen people, dthough only two chairs stood by
the solidly-built table. As an additiond feature—odd for any kitchen—a smdl communicaions center
was built into the wal next to one of the chain. The display was turned on, but offered only white noise.

Asthey entered, as though gredting their arriva, the screen became a flickering mosaic of colors and a
woman's cam voice said, "Confirmation of the Masters conference cdl, to take place within one hour.
The purpose is to findize the Beston agreement with the Puzzle Network."

Bat scowled. "Noted and accepted.” He saw Alex's questioning look. "That channd is specificdly for
Puzzle Network interactions. Is it possible that you are interested in, or perhaps even a member of, the
Puzzle Network?'

"No, I'm not amember." Alex, convinced that another "Hmmph'* was on its way, added, "I was very
much into the Puzzle Network when | was younger, and | thought | had a chance to reach the Master
levd."

"But you were unsuccessful?!

"Not exactly. My family didn't think it was the sort of thing | should be interested in. My mother put a
lot of pressure on meto giveit up.”

"Ah. The problem of parents" The round black head nodded. "I too had such difficulties until we
parted company when | was a teenager.”

"You left home?!

"To be rather more accurate, they threw me out. My parents, like yours, considered my levd of
interes in the Puzzle Network inordinate and inappropriate” Bat waved a fa hand toward one of the
chairs. "Please be seated. Few things in the universe mugt be delivered precisely on time, but a perfect
ouffleis one of them."

Alex sat down with no great expectations. The other man could dearly put away a mountain of food,
and from the look of him he often did, but quantity was no guide to qudity. And Alex had easten meds
prepared by the best chefsin the System. Prosper Ligon had no interest in food, but the rest of the family
indsted on the highest qudity of cuisne.



Bat quickly produced from hdf a dozen different ovens a giant souffle, three different cooked
vegetables, five sauces, and aloaf of bread which he diced with amazing speed and dexterity. Alex filled
his plate, began to eat, and after a few moments stared at his companion. He shook his head. "This is
sensationd. | think it's the best food I've ever had.”

"Probably." Bat was tadting carefully, a frown on his pudgy face. "It is better than average. | fed,
however, that | was perhaps atrifle heavy-handed with the tarragon.”

Alex didn't know if he was supposed to agree or disagree. He decided that it was safer to edt in
dlence. So far they had managed to agree on nothing except the problem of having parents. Rusum
Battachariya aso showed no indinaion to conversation, eating steadily and thoughtfully and in quantities
that established a need for outsized cooking utensis.

Fndly Bat pushed away his plate, Sghed, and said to Alex, "We have dined together, which will
perhaps ensure a degree of avility in what follows. Or perhaps not. Let me be frank. | agreed to meet
with you for one reason only: | was warned that should | refuse to do so, strong tactics might be used
agang me. Specificaly, | was warned of physca violence or even murder. What is your reaction to such

warnings?'
"They are absolute nonsense. | would never consider any sort of threat.”

"Thet is gratifying to hear. Are you confident that you speak for your whole family? If so, this medting
may be concluded at once, and we can return to our respective interests.”

Alex was on the spot. If he was confident of anything, it was that he could not speak for the whole
family. At last he said, "I think it might be a good idealif you and | were to continue our discusson.”

"Very wel. Let usdo so. But | roust ask, on what basis? You would like me to give up or share my
lease on Pandora. Why? And what inducements can you offer me, other than the not inconsiderable one
that my life and physicd wdl-being might otherwise be in jeopardy?’

"I have the authority to offer you a considerable amount of money, far more than the cost of your
lease on Pandora.”

"Money?' Bat dismissed the word with awave of his hand. "I happen to know that you work for the
Outer System government, a a sdary which is by the standards of your own family members ludicroudy
low. Am | supposed to believe that your own principal motive in life is money? If it is not, why should
you assume that | am any different? Come, Mr. Ligon, if as a young man you approached Puzzle
Network Magter levd, you cannot be without intdligence. Surdly you can make an argument stronger
then that?'

Greedy and arrogant seemed to be about right. Alex had watched Bat put away enough food for Sx
people, and now the haughty part was showing through. Alex remembered Kate's words. He's so fat
and obstinate you can't push him. You have to mow him some other way.

Alex was saved from the need for immediate reply by the chime of the communications unit set in the
wadl by Bat's left hand. The same woman's voice said, "Conference will begin five minutes from now.
Elect visud or voice-only mode."

Bat said, "Voice only,” and then to Alex, "I may require privecy for a brief period. Thisis a matter of
great practical sgnificance”

"That's dl right. | brought my programs and some recent results. I'll have plenty to do—if you can



provide computer access."

"Of course. You may have access to the Seine, or if you prefer it you may use the Keep, which ismy
whally internd and protected resource. If the latter—"

Bat's next words were drowned out by a grating klaxon that sounded dl through the Bat Cave. Alex
fdt a series of heavy vibrations, carried through the floor.

As the klaxon ended, the woman's voice spoke again. "We are regigering interference on dl incoming
communicaion channds. A foreign body which offers no identification is approaching Pandora and
seeking forcible entrance. All externa access has been sedled. Habitat separation of the Bat Cave from
outsde influencesis complete.”

Alex saw Bat's quedtioning glare and shook his head. "Not my doing. | have no idea wha is
heppening.”

"No more than do I. The timing of this is extreordinarily inconvenient. Unless, of course, it was
expresdy designed to interfere with my planned activitiess My conference cdl is minutes away. Who
would attack Pandora, and why? Thisis not the best location to address those questions. Come." Bat led
the way, out of the kitchen and dong the length of the Bat Cave.

Alex, folowing, understood Bat's find remark when they reached the other end of the great
rectangular chamber. The communications center in the kitchen had been amdl and primitive. The one
they approached was as eaborate as anything controlled by Ligon Industries.

Bat plumped himsdf down on a massive padded chair. "We are, of course, in no danger of any kind.
We are sedled and shidded, from both materid and eectromagnetic interference.” To Alex he seemed as
much intrigued as annoyed as his fat fingers rippled over a console. "No ship in the solar system is
capable of doing sgnificant materid damage to Pandora. Which leaves the question, who would want to
come out here, jam dl incoming Sgnds, and try to blunder in? All sysem communications are monitored.
A man would have to be an utter fool to imegine that such a Stuation could be maintained for any length
of time, or that he and his vessdl would not promptly be taken into custody.”

A man would have to be an utter fool...

Alex had no trouble thinking of a candidate. Hector! His cousin knew that the Ligon family wanted the
current leaseholder out of Pandora. Lucy Mobarak had asked Hector to perform some great deed.
Could his cousin be such an idiot as to think that threatening Rusum Battachariya on his home ground
would qudify—at the very time when Alex himsdf was out here to negotiate?

Eadly. It was exactly the kind of pea-brained action, with never athought as to consequences or what
he himsdf would do next, that Hector had specidized in Since he was old enough to wak. The irritating
thing was tha his cousin seemed able to get away with it. Aunts and uncles said, "Oh, that was Hector.
You know what Hector's like..." and left it at that.

It wasn't something that Alex could eesly explain to anyone who was not part of the family. Instead,
he said, "Y ou mentioned that you feared aggressve action unless you came to some arrangement. s the
conference cdl that youll be missng connected with thet?'

Bat finished running his fingers over the console. "We're totdly blacked out so far as incoming or
outgoing sgnds is concerned,” he said. "No edtimates as to how long it will lag." And then, "My
conference cdl is on a different subject entirdly. Have you been falowing the recent news lesks about
dien messages?’



Aliensagain! The word went into Alex like an dectric shock. He'd had diens on his mind for weeks.
They formed part of some of the high-probability predicted futures, in strange and confusng ways. But
Ba couldn't possibly be referring to that.

Alex sad cautioudy, "Well, I've seen a blurt or two about dien messages. But you don't believe what
you hear on those."

"Normdly, you should not. In this case, however, the Studtion is rather different.” Bat composed
himsdf on his chair. With head bowed forward and hands placed pdms together in front of him, he
reminded Alex of some ancient carved idol. Alex stood and fidgeted uncomfortably.

"l believe that | can divulge this to you without compromising confidentidity,” Bat said at last. "The
timefor the offidd news release is very close. Puzzle Network members, as you are surdy aware, do not
seek or enjoy the company of others. We do not cluster, we do not congregate, we rarely make group
decisons. However, some years ago it was agreed by the Magter levd players of the Network that there
might be one notable exception. The ultimate chdlenge as a puzzle would surely be the deciphering of a
ggnd from an extraterredtria inteligence. For such a thing, we would sacrifice privacy and anonymity.
We would work together, we would even, if necessary, meet."

"Here, inthe Bat Cave?'

"l think not." Bat's expresson reveded his repugnance a the thought. "This is—or was once, and
should be—my private retrest."

"Butif you don't meet here, you'd have to go somewhere e
"Your statement, athough undenigbly true, is hardly a triumph of abstract deductive thought.”
"Are you saying that the blurt is right—an dien message has redlly been recaeived?

"Your skepticism matches my own fedings when | firg heard rumors over the blurt outlets. | generdly
dismiss as preposterous any dams of dien sgnds. That remained my podtion for severa recent weeks,
as confirmation of the blurt faled to appear. Four days ago, the Stuation changed radicaly. A group of
high-levd Masters of the Puzzle Network, of which | hgppen to be one, were contacted by a man named
Philip Beston. He is head of the Odin Station at Jovian L-5. Beston asserted an dien Sgnd has in truth
been recaeived— he forbore to cdl it a message, Snce no interpretation has as yet been performed.
However, he did offer convinaing evidence of both sgnd detection and verification. Moreover, he invited
selected senior members of the Puzzle Network to join his group in a high-leve collaborative effort,
amed at teking the firgt steps to transform a meaningless data stream sgnd to an intdligible message. As
you might imagine, such an invitation proved irressible. Network members normdly work in isolation.
Now, for the firgt time ever, we would pool findings and conjectures. The purpose of today's conference
cdl was merdly to findize a venue for that cooperative effort, Snce close proximity seems essential.”

"S0 you are going somewhere dse”

"Snce | decline to convert the Bat Cave into a hotd for Puzzle Network Masters, that unfortunately
appears to be the case."

"Where?'

"l cannot be certain. However, the probabilities srongly favor Ganymede. It forms a home to more
than hdf the PuzzZle Masters.”

"I don't believe this | just came from Ganymede. You dragged me here, across hdf the solar



sysem—"

Bat's eyebrows rose high on his rounded forehead. "Excuse me? | dragged you? | dragged no one.
Your presence was imposed on me, by extreme pressure from your family and a senior member of the
Ganymede government.”

"Youreright. Forget | said that. | didn't want to come, any more than you wanted me here. But why
didn't you tdl me you might be on Ganymede in the near future?

"For the best of dl possble reasons. At the time when your journey began, | had no idea of any of
this | was dill an extreme skeptic on the subject of SETI messages. By the time that my doubts were
dispdled by Philip Beston's cdl and accompanying evidence, you were aready on the way."

“I'm sorry.” Alex decided that blowing off steam at Bat would get neither of them anywhere. "I could
have figured out the timing for mysdf. Assuming that you do go to Ganymede, how long will you be
there?"

"l have no idea. Some weeks, or perhaps even months. The desire to be here, surrounded by the
creature comforts and privaecy of my own home, is very large. At the same time, suppose that we make
sgnificant progress in deciphering a message from the stars. That is probably unredistic optimiam, but
how could one then resst daying, a least through the initid phase of discovery. It is a true case of
Buridan's famous ass."

"l can see that." Alex thanked whatever gods may be that he recognized the reference to Buridan's
donkey, garving to death because it was unable to choose between two equa bundles of hay. Cousin
Hector would no doubt have said that he didn't know this woman, Buridan, but from the sound of her
hed like to meet her.

But Alex saw a rare opportunity to come out a hero with his own family. "You are going to be away
from Pandorafor at least severd weeks. In your absence, it would be easy for Ligon Industries to set up
their operations center for hdiumthree mining from Saturn's atmosphere a the other end of
Pandora—so far away, you would never be aware of its presence. And the whole Star seed-Two project
won't be of long duration—it can't be, without subgtantid pendty clauses. If we guaranteed that the
inddlaion would be done in your absence, with guarantees that nothing would affect the Bat Cave..."

Bat nodded, and for one moment Alex dared to hope they might have a dedl. But then Bat said, "It is
premature for any such discusson. | do not yet know where the PuzzZle Masters will assemble, and
dready you have me off on Ganymede. Perhaps something can be arranged—if and when my own
movements are more defined." He waved a dab-like hand, dismissing the subject. "Enough of that
gpeculation. | have explained to you the reason for my interest in diens. What is the bass for your
own?—I sensed more enthusiasm for that topic than for any other subject we have mentioned.”

Alex shook his head. "My interest is complicated and relates to my work on predictive models. It
would take time and computer access to explan.”

"Time, apparently, isavalable in ample measure” Bat waved his hand again, this time a the displays
which showed dl externa communications ill blocked. "Why are you interested in diens? And why
might the computers be rdevant?'

Alex was hestant at firs. How much, if anything, did the other know of computer modding? He
began dowly, giving the sort of generd explanation that would suffice for upper management, until Bat
scowled and said, "Details, please, root and branch. Generdity and vagueness are the refuge of
scoundrels, politicians and bureaucrats.”



Put theat way ...

Alex began to describe hiswork at a deeper leve, encouraged by Bat's close atention and occasiona
nods. When he reached the tricky subject of the predicted extinction of humanity, and the dependence of
that on exogenous variables, Bat blinked and nodded.

"1, too, have had intimations of approaching catastrophe throughout the solar system. The evidence |
have seen is tenuous, but it suggests disaster much closer than a century away. Did your program take
account of the possible effect of new weapons left over from the Great War?”'

Alex shook his head. "'l didn't indude them, because | have never heard of any such thing."

"Very well. There are two other anomadous factors that you might wish to take into consideration.
First, asmdl group of geneticaly modified humans was created as a by-product of the Great War. So far
as | know, they live quiet and productive lives, but their possible impact on future events cannot be
discounted.”

"I know about them, and I've run the modd with and without their presence. The results do not
changed sgnificantly.”

"Very good. Then there was a group of humans of apparent greet longevity, near-immortals who were
active on Ganymede but vanished a generation ago. Nothing has been seen of them since, and it was
conjectured that they chose to remove themsdves to the far reaches of the outer system. However, they
aso might be sgnificant to the future.”

Alex nodded. "I knew of them, too, and | ran the mode both ways, with and without them. They dso
made no difference.”

"Then for the moment | have no other suggestions” Bat glanced again at the digplay of blocked
communications. "Let us return to the question of the effect of diens. Can you describe how ther
presence affected your predictive modd results?

"l can do alot better than describe.” Alex fumbled in his travel bag and produced the data cube. "I
can show. Here are dl the programs and the results. We can—oh, no, | guess we can't. With access to
outsde communication blocked, we cant get to the Seine. My models redly suck up computer
resources.”

"Such resources, fortunately, are avalable Bat looked smug. "Long before the Seine was activated, |
foresaw dangers and difficulty in ensuring the privacy of my work. To be honest, one of my principd
concerns was other members of the Puzzle Network. Cheating on a puzze is by no means forbidden,
induding infiltration of another's databases. For that reason | established an independent computer
cgpability here on Pandora. | cdl it the Keep. It isfully digoint from dl aspects of the Seine, and | would
be surprised if your modd is ungble to run on it."

Alex was dubious. "When | said my modd eats computer time and resources, | redly meant it"

Bat indlined his massve head. "I do not doubt you. | merdy say, try, and see. One of us, | suspect,
will be surprised.”

Ba had been referring to computer resources. Alex, as the runs proceeded, was astonished for quite



other reasons.

The computer capacity avalable within the Keep was everything that Bat had suggested, with far
more power than had been accessible to Alex prior to the arivd of the Seine. The predictive modd ran
fadt, even a ahigh degree of detall. The cause of Alex's amazement, however, lay e sewhere,

He began by repesting the series of runsin which an dien influence was assumed to be a work in the
solar system, sometime in the next hdf century. He duplicated exactly the runs that he had aready made,
and was not surprised to find exactly comparable results.

"You see, everything remains stable,” he said to Bat. "No storage overflow, no solar system collapse,
no end to humanity."

"A comforting conclusion, since in that time frame we might reasonably hope to be present oursdves.”

"Right. But now see what happens when | make the same runs, and don't introduce any dien influence
asavaiade”

Agan, it was an exact repeat of earlier runs that Alex had made. He sat back and waited for the
ingabilitiesto creep in, dowly at first and then catastrophicdly after hdf a century. He was so convinced
of what he would see that he did not pay full attention to the results. Only when the time marker reached
2188, with a human population steadily growing and dl variables within reasonable ranges, did he jerk up
draght in hischair.

"Thet can't be ight!"

"No?' Ba had dso been relaxing, watching the near-hypnotic march of numbers and graphics across
the displays. He leaned forward, frowning. "Forgive meif | appear a little lacking in perception, but | fall
to see ay anomdies”

"That's what's wrong with it."
Bat, mysterioudy, said, "The dog in the night?'

Alex ignored that and pointed to the year, now 2190, and the display of population, which was
approaching twelve hillion. "It never did that before. Without an dien influence as an exogenous variable,
the modd dways reached a criss point about 2140. Population never rose beyond a maximum vaue of
ten billion."

"Thereis asmple explanation." Bat sounded unimpressed. "Either you had a problem with the model
inyour earlier runs, or you have one now."

"You don't understand. It's the same model. | Smply downloaded a copy before | left Ganymede. It
mug be your computer. It's not powerful enough to run my modd."

"Never." All Sgns of boredom in Bat vanished. "The Keep contains resources more powerful than any
Ganymede fadility.”

"You said you don't have access to the Seine when you're running in this mode.”

"Thet istrue, but not rlevant. If it is Smply computer speed that concerns you, the computers in the
Keep should be more' than adequate. Were you drawing on the Seine for other dements of the
computation?'



"I'msure | was. But | don't see any way it could change the mode results. Are you suggesting that the
Saine itsalf might destabilize my predictive modd results?

"At fird Sght, | agree that sounds like a preposterous notion. But what do we redly know of the
Saine, and how it operates? Have you run your mode sufficently?’

"Sufficently to confuse me totdly.”

"Then with your permission, | will determine the externd Stuation.” Bat touched hdf a dozen points on
the console. "Hm. Incoming sgnals remain inaccessible. However, that isno bad thing ... | mud think..."

Bat closed his eyes and turned into an obsdian statue. Alex stared at the vast figure, motionless on the
padded seat, and declined to interrupt. He had plenty to occupy his own mind. He turned his attention
agan to the digplay. It had advanced another twenty years. Every parameter showed reasonable vaues.
According to his modd, humanity was doing fine a hundred years from now.

The Saine as a factor? Thet raised a whole new series of questions. The Seine had access to every
data bank in the System. It could and would use whatever informetion the model cdled for. But at the
levd of sophigtication and complexity of the predictive moded, there was no way that any human could
hope to track the entirety of datain use—not even for one day of prediction, never mind a century.

So where did thet leave Alex? He had stuck his neck way out, assuring everyone from Kate dl the
way up to Magrit Knudsen that with the Seine his predictive model would give correct results. All he
needed was adequate computetiond power. But there was a built-in assumption: the only thing that the
Seine was supposed to do was compute. The results of a modd should not depend on the computer on
which it was run. However, ance the Seine dso had the power to bring in System-wide data sets which
the computer deemed rlevant to the computation, then the exact reproduction of any results could not
be guaranteed. What data might the Seine possess to indicate that a solar system future without dien
presence was ungtable and doomed to human extinction, while a future containing an dien presence was
stable? And why did the Keep's compuiter, diens or no diens, predict a future without a fatd collapse?

Alex was as capable of deep introgpection as Bat. When a subdued beep came from the
communication termina, both men ignored it.

The beep came again, and again. At last an irate voice overrode the standard query sgnd and said,
"Hdlo, Pandora. Thisis Atlas Station Security, cdling Pandora. Are you recaiving us? Hello, Pandora.
Are you recaiving this message?”

And then, in a fainter off-mike tone, "I think they're dl adeep or unconscious. | wonder if they even
know they were jammed?"

Bat scowled, opened his eyes, and replied, "We are neither adeegp nor unconscious. We are thinking
—a phenomenon possibly outside your experience.”

"Oh, it's you again. Well, you might think that a little appreciation would be in order for wha weve
done for you. Weve arrested the wacko in the ship who was jamming your com lines”

"Do you have an identification and a motive?'

"Not yet. He's acting like a big hero and won't say a word, and we don't have a return yet for the
ship's I/D. It's a Ganymede regidration, though. Do you have anyone on Ganymede who didikes you?'

"Numerous people.”



"Surprise, surprise. Do you have any idea who this one might be?"
Bat looked hard at Alex. "No."

“Let us know if you want to press charges. We've got this fdlow's ship in tow, and we're on our way.
You have a wating message stream whenever you decide to stop thinking. Au revoir, my ingrate
friend.”

"He seems to know you rather well," Alex said, then redized that might not be the most diplomatic of
remarks.

Ba shrugged. "This is not my first encounter with the militants who cal themsdlves the Atlas security
force. Their main amin life seems to be to protect me and the Bat Cave from physicd assault, preferably
by shooting a something. | have pointed out, many times, that this facility is more secure than their own
base on Atlas. Although superficidly rationd, they appear incgpable of leaning this fact. No matter. Let
us see what we missed in the past few hours™ He touched the console, and surveyed the lig of incoming
messages. "All of them can, | fed, wait—with the exception of this one."

Another dab a the console. Three short sentences appeared on a smdl screen. Meeting place,
Ganymede, Level 147, Sector 291. Individual work stations established. Sart date pending
schedule from Philip Beston.

Ba sghed. "As| thought. It will be necessary to leave the Bat Cave for awhile

"And go to Ganymede? |s that the message from the Puzzle Group?”

"Itis. And dmost certainly, Attoboy sent it. It bears hislaconic trademark. | will decipher it later.”
"It seems gtraightforward enough.”

"It would not be from Attoboy if it lacked a hidden message within the clear text.”

"Maybe to tdl you when the megting begins?

"| think not. | take hisfind sentence at face vdue"

"Can we meet again when you arive a Ganymede?'

That produced Bat's longest hegtation so far. At last he said, "Your predictive modd is new and
intriguing, and it offers mysteries of inconsstency which so far | am unable to resolve. My ingincts
uggest that such a resolution could have far-reeching consequences. Certainly, this belongs on the
four-agmalig.”

Bat paused, sudying Alex as though the two men were just being introduced. The shaved black head
nodded a few millimeters. "Before your arriva | had heard much about the Ligon family; dl of it was, |
am sorry to say, highly negative. You fal to fit my preconceptions. You have a genuine interest in and
tdent for intedlectud problems. | would not find the prospect of another meeting, when | am on
Ganymede, intolerable.”

One step at a time. Alex told himsdf that he had agreed to come here only because the family had
pushed him, and he had never expected to succeed. Now when he returned to Ganymede he could
report to Prosper Ligon and the others that, despite insane interference from Cousin Hector, he had
made red progress. Rusum Battachariya had agreed to meet with Alex agan—on Ganymede!



Magrit Knudsen was not there to provide Alex with a more driking evauation of the Stuation. An
agreement to meet again was the highest accolade that Bat ever offered to anyone. Alex had engaged

Bat's atention in the most powerful way possible: he had provided a puzzle too subtle and intricate to be
solved at once.

In Bat's upside-down universe, what could not be solved a once was not an annoyance; rather, in the

best circumstances it would provide a source of ongoing pleasure and satisfaction for months or years to
come.



23

Progress review mestings at Argus Station were held every Tuesday morning, darting a midday. This
was Monday, ridiculoudy early in the, morning. Why was she being summoned to the conference room?

Milly—just out of bed, har fdling into her eyes, without breskfast, starved of caffeine, less than
half-awake—answered the cdl and hurried to the meting. Despite dl her efforts, she arrived ten minutes
later than requested. She entered, braced for a tongue-lashing from Jack Beston.

On the threshold she paused, bewildered. The room was empty. A gruff voice from behind her said,
"Yes, youre a the right place. We'redl late. Go onin, and let's get things moving.”

She turned. Jack Beston was behind her, his usudly ruddy face pade and taut. With hm was the
mygery woman, Zetter.

"Didnt | tdl you?' Jack said. He seemed to be talking to Milly, not Zetter. "Even before we left Odin
Station, | knew that the bastard was up to something.”

Milly could tdl from the intonation that 'bastard’ was being used with a different meaning. It was now
adescription, not a name,

"Zetter," Jack went on. He waved the two women to hard-backed chairs, and settled himsdf on a
third with his arms folded over the back. "You tdl her."

Zetter's vulpine face was uneasy, as though reveding information to anyone but Jack Beston himsdf
was an unprecedented and dangerous activity. "We have received information from Odin Station," she
sad. The sharp nose twitched. "Soon after you two left, Philip Beston sent a secure message to certain
senior members of the Puzzle Network."

"Secure, but not secure enough,” Jack said. "You've heard of the Puzzle Network, Milly?'

"Yes" Thiswas no time for Milly to go into details. She was too eager to learn what the Bastard had
sad.

“In brief," Zetter continued, "Beston has proposed a working collaboration between Odin Station and
the Puzzle Network. They would form ajoint venture for the interpretation of the SETI message. He will
make available to them everything that he and his team are able to discover. The Puzzle Network team,
inreturn, will channd any results that they obtain to him, on an exdusive basis”

"Putting it another way," Jack said, "we're screwed. The Bastard has sgned up the top brainsin the
Sysem a this kind of problem. Those characters work on fancy intdlectud problems for pleasure. |
don't know how good they are, but | have to assume they're the best.”

"They are," Milly said. "The absolute best.”

"Then we're doubly screwed. They're nuts, but they're smart nuts. The worst sort.” Jack dumped into



achair, his chin cupped in his hands. After a moment he looked up. "How come you know so much
about this, Milly Wu? Did the Bastard come crawling around you, trying to get you involved?'

That was uncomfortably close to the truth. Milly headed in a different direction. "l know the Puzzle
Network because | used to be part of it In fact, | was Junior Champion three years running. | only
dropped out when | found that thinking about SETI was occupying more and more of my rime”

"That right?" Jack Beston's eyes hdf closed to green dits. "Three years running?' Milly could hear the
mentd relays dicking over. "Zetter, that's dl for now. | need afew private words with Milly Wu."

Thethin face hardened, and Zetter's mouth compressed to atight line. "Y ou wish me to leave?"
"You got it."

"But our ... source. What indructions do | provide?

"Say, keep looking and ligening. Were gaing to handle the rest from here.”

Zetter nodded and did not reply, but as she left she gave a glare of hatred that Milly fdt she had done
nothing to deserve.

"Now, Milly." Jack Beston humped his chair over closer. "If you were champion three years in a row,
inyour Puzzle Network days you must have built up quite a reputation. You mug ill have close friends
there”

There were things that you never said to your boss, no matter what the provocation. Here came one
of them: "The hdl with that, Jack Beston. | won't do it." Maybe it was lack of morning caffeine. "Not if
you go down on your hands and knees and grove."

"l just might do that. But Milly, listen to me for aminute” He eased his chair afew inches closer. "You
gtarted this whole thing. It's cdled the Wu-Beston anomaly, but everybody remembers the Wu rather
then the Beston. Which is as it should be. But you know, and | know, that detection is only part of the
gory, and not the biggest part. Nobody today remembers who dug up the Rosetta Stone, what they
recdl are the people who used it to decipher hieroglyphics. The Bastard knows this, just as wel as we
do. It wouldn't surprise meif he's been thinking this way for years, he's such a snegky devil.

"But now suppose that you were part of the Puzzle Network team that worked on the interpretation
of the 9gnd. Your name would be associated with every phase of the work: detection, verification,
interpretation. For dl of history, the only name anyone would associate with the firsd SETI sgnd would
be Milly Wu."

"And Jack Beston. What would he get out of this?"

"The satisfaction of knowing he'd besaten the Bastard on dl fronts. And Milly, you have no idea how
sweet that would be. Can you do it? Can you become involved in the Puzzle Network interpretation
effort?'

"No. That would be impossible, I've been away from it for too long." But even as she spoke, Milly
could imagine an approach.

She had nat, as she suggested to Jack Beston, totaly burned her bridges. In fact, less than Sx months
ago she had heard from one of the Masters, Pack Rat, an older man with a taste for adolescent girls and
adefinite fondness for Milly (Puzzle Network Masters had to be smart, but no one said they had to be
mord). He had sent her a puzzle, and invited her to have dinner. She had solved the puzzle the same day



that it arrived, returned her answer, and declined the other invitation. But she fdt sure that the door was
open. Pack Rat had as good as told her that she was ill a prime candidate for Master levd in the
Network.

Jack Beston was watching her closdly. He was not, as Hannah Krauss had told her often enough, a
men who eadly took no for an answer. Rather, he took whatever he wanted. Milly, on the other hand,
had taken as much of some things as she ever would.

She said abruptly, "Suppose I'm wrong, and it turned out to be possible for me to become involved in
the Puzzle Network's interpretation work. Then | would have to leave here. There's no possible way that
your brother would send informetion to Argus Station.”

"Of course he wouldn't. We would have to travel to wherever the information center was located.”
"We. What do you mean, we? Who are you taking about?'

"Thetwo of us. You and me. Now tha we have a verified Sgnd, our interpretation team can carry on
here very wdl without me."

"I believe that. But what would you do on Ganymede? Carry my bags? Because | can assure you of
one thing: no one is admitted to the higher levels of the Puzzle Network without a track record and
sponsors.”

His face went from pale to bright red. Milly was ready for the Ogre's patented bellow of rage, but it
never came. Instead, Jack took a deep bresth, then said quietly, "I'm sure you are right. If |1 go to
Ganymede, | will do whatever ismost hdpful in interpreting the Sgnd.” And then, more intensdly, "Milly,
you have to understand how | fed. This SETI project is terribly important to me. I've devoted mogt of
my lifeto it, and | can't stand the idea of being anywhere but at the center of the action.”

"When | came here | was willing to devote my life to this, too. But | dmost quit in the firgt few weeks.
Youve been running the place for too long, Jack Beston. It's your money, and it's your project, and
Argus Station is your dation.”

"Wdl?' He seemed bewildered. "Who ese would you have run it?'

"That's not the point. You fed that because you're the boss you're entitled to treat everyone like dirt.
And maybe you are—while you are here. But if you were to go with me to Ganymede, and it's a big if, |
wouldn't take your bullying anymore."

"Have | bullied you?"'

"What! Of course you have. You've bullied everybody. People only stay because they're in love with
the work. Did you know that when we were over at Odin Station, Philip Beston asked me to come and
work with him?"

"My brother? The bastard!"
"That's right, the Bastard. And | have to tdl you, | was tempted.”
"But you told him no."

"That's right. | told him no." Milly would never mention what ese she had told Philip Beston—that
Jack was worth ten of him. "Now I'm tdling you no. No more tregting me like a child. No cussng me out
or cutting me down in front of other people. And not just me. Try giving dl your g&ff the respect they



deserve. They are competent, they are hardworking, and they have earned your respect.”

A month ago, those words would surdy have been followed by Milly's ingant dismissd. Now she
sensed that the dynamics had changed. Jack Beston needed her more than she needed the Ogre.

She knew she was right when he leaned forward to rest his chin on his forearms, crossed dong the
back of the chair. His green eyes gazed up a her through bushy red eyebrows, and he said, "I'll tdl you
one person who's certainly competent, and that's Hannah Krauss. She read through your entire
background, and she told me 'l recommend that we make an offer, only don't kid yoursdf about what
you're getting when you hire this one. She's young, but she's atiger. Shell cause you trouble.”

“I'm not atiger.” Milly remembered Uncle Edgar's words. "Let them think you're a mouse, girl. Just
don't tell them what those black and yellow stripes are, and keep your mouth closed when you
smile."

"Hne" Jack stood up. "You're not atiger. Il remind you of that when we get to Ganymede.”
"Y ou're not going to fire me?'

"l guess I'm not." Jack had an unreadable little amile on hisface. "Not today, at any rate. | may not be
as smart as Philip—"

"The Bastard."

"The Bastard. But | do know when to keep quiet. Mean-while, there is other excitement this morning.
The clean-up team worked dl night, and firg thing this morning they caled to tdl me they have the find
ggnd astight and tidy as it will come. Want to take alook?"

"Yed My God, yes"

"l thought you would say that." He was sudying her face. "Before we go over there, though, | have
another suggetion. You have the look of a garving woman. You and | should go and hunt up some
breakfast. While we eat you can tdl me everything ese that I'm doing wrong. There's no better way to
begin the working week."

The find 9gnd was a gring of twenty-one hillion binary digits. It had been received over and over,
until two weeks ago it had findly ceased. Now that direction in the sky offered nothing but the random
white-noise hiss of the interstellar background.

The 9gnd was dill not ready for andysis. Fird, it needed correction. A more sophisticated verson of
the Belman's rule—"What | tdl you three times is true'—was agpplied to find and correct dropped,
added, or errant digits The repeated drings were compared, digit by digit, and rare discrepancies
corrected by mgority rule. Arnold Rudolph, looking even more ancient and tiny than ever, had reviewed
thefind output, and given it his sedl of approval. The sequence was error-free.

"But as to what that means..." Rudolph stared a the othersin the room. Y ou now passinto an area in
which | daim no expertise. | will say only this, which | am sure has dready occurred to dl of you. a
sequence of twenty-one hillion binary digits could encode the entire human genome, three times over.”

In addition to Milly and the Ogre, Pat Tankard and Smon Bitters were also present. No one laughed.



Arnold Rudolph was referring to a suggestion dmogt as old as SETI itsdf: the notion that the firg
message from the stars might be the prescription not for a universal encyclopedia, nor a complex series of
mechines, but the information needed to build a living organism. That made the magor assumption that
dien life like life in the solar system, would be built around a four-letter molecular code. Assign binary
digt pairs to nucleotide bases, say, (0,0) = adenine, (0,1) = cytosne, (1,0) = guanine, and (1,1) =
thymine then any sequence containing an even number of binary digits was equivadent to a ssgment of a
DNA molecule. You would make that DNA molecule, put it into a suitable environment for replication,
and see what developed.

No one on Argus Station laughed at Arnold Rudolph's comment; on the other hand, no one took it
too sarioudy. The idea would be checked—a hillion posshilities would be checked during the
interpretation effort—but the generd feding was, the game couldn't possibly be that easy. The search for
asgnd had taken a century and a hdf. The search for meaning might take as long.

There was another argument againg the idea of the Sgnd being biologicd. Turn the Stuation around
and ask, how vauable would it be to send off to the stars the genetic description of a human? Even if
some dien group were able to decipher the sgnd and provide an appropriate environment in which an
embryo might grow, at the end of dl that effort they would have a newborn baby. The dienswould know
how a human lived and functioned, but nothing at dl about what humans as a species had learned. Far
better to send information about science and the technol ogies which diens might find vauable,

Jack Beston stared at the screen, where the fird infinitesma section of the sgnd sequence was
displayed. It appeared like a totdly random gring of 0's and 1's. "WEell try the biologicd approach, of
course, even if we dl think it's an unlikdy answer. We can't afford to overlook something just because it
resembles the way we developed. But | suspect were more likdy to make progress with physics or
mathematics”

That too was standard orthodoxy. Biologica organisms would tend to be specific to ther planetary
origins. Physics and mathematics should be the same dl over the universe.

The others looked at Jack Beston, waiting for more direction. When he offered none, Pat Tankard
sad hestantly, "We dready know that the totd sequence length has a moderate number of factors—it's
catanly not prime, and it's not highly composite. | was thinking of taking a look at partition theory and
prime factorization of parts of the array. See if any of the two-dimensond arrays look anything like a
picture.”

Jack nodded. "Thet's very good, Pat, but maybe we shouldn't stick with two-D. For dl we know, our
unknown sgndler comes from avian stock, and thinks naturdly in three dimensions. Or one dimension.”

After another brief slence, Smon Bitters, who had been wandering around the room in his usud
restless way, returned to the rest of the group, put hisindex finger on the end of his nose, and sad, "The
whole Sgnd repeats with twenty-one hillion periodicity, but | was thinking that maybe not dl of it is
information. There may be marker sub-sequences, things like stop-start codons that indicate where
something with meaning begins and ends. We need to look for short repeat sequences, patterns that don't
actudly mean anything but that repeat over and over. | thought | would go through and examine loca
entropy, then seeif that leads me to repeat markers.”

"Very logicd." Beston stared again a the maze of digits on the screen, and shook his head. "Good
luck. But dl of you, | wouldn't start on any of this until you've had some rest. Chance favors the prepared
mind, but discovery favors the rested one. And remember, were in this for the long haul. We may get
lucky in a few months, but chances are we're years avay from knowing what you've got there” He
turned to Milly. "Anything else, before we let these hard-working people get some deep? They've been



upal night.”

Milly shook her head and alowed Beston to lead her outside. Once the door to the room was closed,
he stopped right in front of Milly.

"There, see that? Nice as pie, not a harsh word from me to anybody. That's what you wanted, wasn't
it?'

"Yes" Milly hesitated. "You were polite, and agreeable. But I'm not sure that they are dl right. |
meen, | know they're short of deep, but their behavior seemed kind of odd. They've jugt finished
something important. Y ou'd never know it from their attitudes. They acted flat.”

"Asif something was wrong?'

"es"

"Very perceptive. Something was wrong.”

"But | couldn't tell whet it was."

"I know absolutely what it was."

"Wasit me? Do they resent me, and the fact that | was the one who firgt found the anomay?"

Jack laughed. "No, it wasn't you, Milly. You are very smart, probably the smartest person who has
ever worked at Argus Station, but they don't resent that. Also, you have lots of dedication and drive to
go with your brains. But there are il things you don't know."

He leaned againg the wdl of the corridor, stared down a Milly's puzzled face, and went on, "You
sad it very dearly before we went in there. I'm an Ogre, and a mongter, and | insult my staff and bully my
gt and drive my gaff. Now let me tdl you a story. Back in the days when humans were just moving
into space, there was a race between two countries to see who could be firg to get human beings to the
Moon."

"l know about that. I've read alot of history about Americaand Russia”

"Il bet you don't know what I'm going to tdl you, because it was never in the officd higory
books—just passed down by word-of-mouth. In the beginning, the Russans seemed to be wel ahead.
They had the firg satellite, and the firg man in space, and the fird woman in space. Then the man who
was running the American space program at the time made a decison. He chose a foreigner—a German,
who had fought againg the Americans in a recent war—and gave him the main respongbility for getting
men to the Moon and back. He was asked, privately, 'My God, why did you pick him? If he fails you
will be criticized by everyone in the country.' The adminigrator said, "Do you think | don't know that?
But he won't faill—he's too arrogant to let himsdf fall." You see, Milly, the job we have here is a bit like
the job they had. It's difficult, it needs technology that's right a the edge, and we're in a hurry. Most
people at Argus Station don't have your self-confidence, or so much confidencein the project itsdf. They
need somebody who shows in everything he says or does that we can't fall—and in this game, coming in
second isfalling.

"Now | want to ask you a question, Milly. You heard Pat Tankard's suggestion of examining two-D
representations of the sgnd. What do you think of it?"

"To be honedt, not very much. You can send informaion as images, but it's terribly inefficient. A
picture may be worth a thousand words, but a high-resolution one costs you a million. Mostly you send



messages as words and numbers, or ther equivaent. And they are both one-dimensona data strings.”

"Exactly. So one of us—you or me—ought to have pointed out that fact to Pat. We didnt, did we?
Do you think that was doing her a service?'

"It wasn't. But she just might be onto something.”

"Jug might. In this game, though, you play the odds. For Pat Tankard's sake, | ought to have cut her
down or at the very least warned her. A bit later | probably will, but now | have another question for
you. Youve heard me rant and rave, youve heard me cuss out my people, youve heard me be an
absolute tyrant. So here's my question: when I'm not around, have you ever heard anyone on the daff say

anything negative about me?"

Milly thought. The odd thing was, she hadn't. She could hardly count Hannah Krausss warning that
Jack Beston had alot of sexud interest in the femae saff members. And even there, Hannah had made it
clear that she'd had her own experience with Jack Beston, and dill hdd himin high regard.

"No one has ever said anything bad about you. Not to me, at any rate.”

"Butif | go on being wishy-washy, the way | was back in there, they'll soon start to. Theyll begin to
wonder if I'm logng it. Milly, in private with you | will be as nice as you want—as nice as you will let me
be. But in our saff meetings, | have to be the same rip-roaring Ogre that people are used to. I'm going to
push, and hasde, and never let anybody imagine for one moment that we won't come out of this as the
team who found and cracked the fird message from the stars.” He nodded to Milly. "That's dl | have to
say. Contact your friends in the Puzzle Network, see if you can finagle your way onto that team. If you
do, remember | want to go with you. And yes, if | have to I'll carry your bags."

He headed away dong the corridor, quickly, so tha Milly had no chance to reply. She stood for
awhile, thinking. She was not even sure what her reply would have been. Half an hour ago she had fdt in
ful command of the dtuaion. She was the one with the contacts, the one with the clout, the one in
control. Jack Beston had no choice. He would treat her in her way, as she wanted to be treated, or she
would quit and leave Argus Station.

Now she was not sure what she would do. She was sure of only one thing: Jack Beston—till an
Ogre, but apparently Ogre-by-choice—was a more complex person than she had ever suspected. And
because of that, dl Milly's own decisions had become more difficult.
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On the trip from Pandora to Ganymede, Alex sent one short message and then turned off his
communications unit. Only a generd System emergency would be able to get through to him.

He had two reasons for taking that step, and in a sense Bat was responsible for both. At their second
med together, Alex had described the sequence of events leading to his trip to Pandora. Bat listened in
dlence, and at the end said, "It would seem that dl the mgor actions in your life are entirdly dictated by
women."

That rankled. Alex was dl sat to disagree until he gave it a moment's thought. Kate, his mother,
Magrit Knudsen, Lucy-Maria Mobarak: they had dl pushed him around. He loved to be with Kate, but
the rest he could do very wdl without. He knew that once his mother redized he had concluded his
mesting with Bat and was on the way home, she would be dl over him with amillion questions.

There was only one way to avoid being pestered. He posted his ship's ariva time a Ganymede and
stated when he would be present at the Ligon Corporate offices. Then he turned off the communication
system. He knew his family. They would dl be there at the mesting, eager to hear what he had done and
tdl hmwhy it was stupid.

This time he would surprise them. Not only had he met with Bat, but despite Hector's mad and
ill-timed assault Alex had haf-persuaded Bat to give Ligon Indudtries the access to Pandora that they
needed. And Bat had agreed to a future meeting—on Ganymede. Alex had accomplished far more than
anyone could have expected. True, he had nothing to do with Bat's new ectivities with the Puzze
Network—that was just a piece of luck. But why not take credit for it? Some family credit was long
overdue.

Bat's second remark had been made during ther review of Alex's predictive modd, as they turned the
basic assumptions ingde out in search of a reason why results should be different on computers run insde
the Keep, versus udng the Saine's capabilities. Alex said, of one suggestion, "Wel, we can be certain
that isn't causng the problem.” Bat had replied, with grest solemnity, "I have learned that there isno such
thing as certainty. There are merdy different degrees of uncertainty.”

On the flight home, Alex had taken every one of the "certainties’ that underpinned his modd and
subjected them to intense scrutiny. He discovered no great reveations, but he did find himsdf agreeing
more and more with Bat. The Seine, the very tool which permitted the predictive models to run with a
auffident degree of detall, might be introducing variations that Alex had never intended. The
thousand—or million—new databases now orHine could contain wrong facts or unreasonable
assumptions. Alex needed to modify the predictive models to screen dl data provided by the Seine, usng
new programs that he himsdf would have to develop. It was out of the question for any humen to
perform dl the necessary checks.

He had the modifications hdf done when his ship docked on Ganymede. Normdly he hated to
interrupt his work before it was finished. Today was a bit different. Today he had something to tdl the
family—something that would impress them, and make it clear that his life was not "entirdy dictated by



women."

Entry delays at Ganymede docking held him up for a few minutes, so he was hurrying when he
descended to the Ligon Corporate offices and waited impatiently for recognition by the Fax on duty in
the outer chamber. As soon as he was cleared he marched right on into the conference room—and
skidded to a hdlt.

Prosper Ligon sat at the end of the long conference table. Alone.
Alex gestured to the empty seats. "Didn't you get my message?’

"Indeed we did." Prosper Ligon seemed far from happy. "Every rdevant family member was notified.
As to where they are...” His long donkey head showed his mortification. "On occasion, Alex, | wonder
what has happened to the long tradition of family service. | would never have thought it, but perhaps you
are the only person who can be counted on."

That was a back-handed compliment, if ever Alex had heard one. But before he could reply there
was a commoation in the outer office. Uncle Karolus came barging in, grinning widely.

"Did you catch it?' he said. "Isnt it the greatest—worth a thousand price-fixing scandas.”

"Karolus, afamily meeting is being conducted here—or was supposed to be." Prosper Ligon waved
to Undle Karolus to St down. "Please treat the occasion with the dignity it deserves.”

"You didn't see it, did you?' Karolus dropped into his usud chair. "I'm tdling you, Prosper, it's a
great day for the Ligons. We won't be Number Nine anymore. If were not up to Number Eight by close
of business today, I'll give my ass and hat to charity.”

"Karolud"

"Ligen to me, Prosper. You should be danding on the table, cheering and dancing. Sylva
Commensds is in degp shit. It happened live on the most popular news outlet—Lanara Pinchbeck's
moming edition. She was gtting there talking some half-assed tak about Cdlisto rough-style fashions,
when dl of a sudden she stopped. She coughed a hit, like there was a tickle in the back of her throat.
Then she opened her mouth wide and just sat there. We had a view of her tongue and tondls for a least
twenty seconds of dead ar-time—that has to be some sort of record. Then she choked, and this fat
white maggoty thing, bigger than my thumb, came diding out of her mouth and dropped onto the table in
front of her. It was sguirming around, and she started coughing up blood.”

"You mean that Lanara Pinchbeck is a Commensd?'

"Dear God, Prosper, are you blind? You can see she's a Commensd from just one look & her. She's
older than dn, and nobody her age can stay that fresh and bright and blooming without help. She's not
blooming anymore, though. They dragged her away feet-fird, dl on live video. And the camera kept
going back to the big fat maggoty thing, blind and white and wrinkled. It looked like a giant floppy dick,
dithering around on the table.”

"A schigosome," said Alex. "One of the big mature forms thet live ingde dl Commensas. Maybe the
one over the liver. Somehow it found its way into the lungs or intestines, then dl the way out of her

" don't know where it came from, and | don't much care. It's where it went that matters. Right splat
on the table” Karolus smacked his hand down hard. "I'm tdling you, showing thet fa wriggler on live
video will knock the bottom out of Sylva They dways show the benefits, but never the risks or what



goes on indde a Commensdl. I'll bet you a thousand that today they'll get zero Sgn-ups for the service”
Alex said, "My mothe—" and Prosper added, "—and Agatha.”

"You bet. Juliana, too." Karolus snorted with laughter, then said, "Oh, come on. You can stop the
long face, Alex. | saw dl three of them, right after they watched the show. You don't need to
worry—they were more scared white than they were yelow, and no mongter dick-dugs were crawling
out of any holes that | could see. What they were mainly was wel and truly pissed. They were heading
draight over to the Sylva offices. | mean, were not just taking money-back guarantees here. Were
taking mgor lawsuits. Lanara Pinchbeck aonewill sue for public humiliation and private anguish and loss
of audience market share, and fifty other things you can't even imagine”

"Thet accounts for the absence of three family members” Prosper Ligon seemed not a dl indined to
dance and cheer on the table, as Karolus had suggested. "There are other people missng. Do you know
anything of the whereabouts of Cora?'

"She went with Agatha—supposedly to offer mord support. Actudly, Agatha did ook a bit out of it.
But my guessisthat Cora wanted to have a good laugh and see what came next.”

"And Rezd and Tanya?'

"Dunno. They struck out so bad with the Pandora dedl, | think maybe they're afraid to show their
faces”

"With some reason. And speeking of the Pandora Stuetion...”

Progper Ligon turned to Alex. But before Alex could spesk—this was going to be his big
moment—Karolus jumped in.

"Yes, how about that? I've said bad things about Hector often enough, maybe I'll have to change my
tune. He's not here for a good reason—he's under arrest for atacking Pandora and ‘attempting to
inimidete the leaseholder.’ That's what the charge is. But, you know what? It seems like it worked.”

"Wat aminute” Alex couldn't believe this. "Hector pulled a pointless sunt out at Pandora. He could
eesly have screwed things up for me”

"Seams to me Hector did some good. Ian't it true that the leaseholder, Rusum what's-his-name, is
thinking of leaving Pandora and coming to Ganymede? That's what | heard through the company
information net."

"Wil, that may be true. But it had nothing to do with Hector."

"That's not the way it's being reported—and Lucy-Maria Mobarak apparently sees things the same
way | do. She's convinced that Hector did the whole thing for her sake, to ‘prove that he is worthy of
her,' she says. She's on her way now, taking a specid flight out to where he's being held. I'm tdling you,
thisis a great day for the family. Sylva Commensals right down the tubes, a good shot a Pandora, and
Ligon merging with Mobarak. Lucy-Maria doesn't seem to mind that Hector isn't too swift. Tdl the truth,
I've got the same feding about her. She could trade her brain in for tripes and have a bargain. But if they
auit each other, that's enough for me. Weve got everything but the wedding bells. | say we scrap this
meding right now, and go off some place to ceebrate” Karolus turned to Alex. "Unless ther€'s
something e se that you fed you need to tdl us?"

"Yes there is It's aout the vigt of Rusum Battachariya to Ganymede. I'm going to arrange it o
I,E_II



"All in good time. He's not even on the way yet. Plenty of opportunity to talk about that when it
happens. Me, I'm out of here."

Karolus swept from the room. Prosper Ligon glared at Alex. "I am not indined to celebrate, despite
Karoluss excessve enthusasm. However, it is clear to me thet little purpose is served by holding a family
assembly which is unattended by the family. This meeting is adjourned.”

He stood up. Ten seconds later, Alex was stting aone at the long conference table.

Hector. Hector as hero. God, if you didn't laugh a that, you had to cry. Alex could see one
consolation. For the time being, the whole of the family was off his back. His mother would be far more
concerned about the possihility of giant dugs crawling from one of her body orifices than about anything
to do with Alex.

For the next few days he would be free to concentrate his thoughts on a rather larger issues the future
of the solar system.

Alex worried a little on the way down to the Advanced Planning offices. Perhaps he ought to have
told Kate when he expected to arrive home, because she too would want to know everything thet hed
happened on histrip.

It turned out not to matter. Kate was there, working at a termind in her own office. She was too
preoccupied to do more than give Alex a nod and say, "Thank Heaven, | can use a clearer head than
mine We have problems. St down.”

Alex sat. On the display in front of Kate was what looked suspicioudy like outputs of his own
predictive modd. He said, "What's going on?"

"l wish | knew." Kate pushed her blonde hair back from her forehead and swung in her chair to face
him. ™Y ou know that Magrit Knudsen told Ole Pedersen to learn dl he could about your model, and how
it works?'

"Of course | know. | was the one who had to provide hm with program copies, remember?"
"W, he took them, and the firg thing he did was run them.”

The same thing | would have done mysdf—you want to be sure that whatever you've been given will
work."

"Right" Kate's eyes, usudly so clear and bright, were bloodshot. She must have been up for days.
"And the programs did work, just the way they had for us. He used the same input parameters, and the
results predicted the collapse of the solar system with dl humans dying out.”

Alex wanted to tdl Kate about the anomalous run results on the Keep computers, when avilization
was predicted to blossom and bloom for more than a century into the future.

He opened his mouth to speak, but she ran right over him. "By the time Pedersen did hisfind set of
runs, he had dug into the theory in your papers. I've never denied that he's smart, even if heis an insecure
asshole. He worked on this night and day—I think he was hoping for a basic error in what youve
done—Dbut he found what he didn't expect to find. Your theory is artight. Last week, while you were



away on Pandora, he came over to my office to say that he was a convert. He bdievesin your modd.”
"That's wonderful."

"You might think so. But Pedersen's as worried now as | am, because he did one other thing. He gave
acopy of your program to Macandly."

"Hel's must be out of hismind. Everybody says you might as well give programs to a trained ape as to
Loring Macandly.”

"Pedersen knows that, better than anyone. Seems he did it more to keep Macandly occupied and out
of Pedersen's hair than anything else. So Macandlly ran the programs, too."

"And he found different results?"

"No. He got exactly the same as us, and the same as Ole Pedersen. But Macandly follows the news
outlets, especidly the dumb-dumb blurts. HE'd been hearing about a SETI sgnd, something that came in
from the stars.”

"The Wu-Beston anomaly. It looks like it may be the redl thing."

"Red or nat, it rang a bel somewhere in the jungle of Macandly's brain. Hed heard that diens had
cropped up in one of the predicted futures”

"That's my fault. | induded a line in one of my reports saying that they showed on one of the
abandoned high-probatility projections. But | never said a word about a SETI sgnd.”

"With somebody like Macanelly, you don't need to. He's dumb, but he's persstent. Or maybe he's
less dumb than we think. He did something I'd never have thought of doing, ever. He went to the Seine,
and asked to have the complete SETI sequence—dl twenty-one hillion bits of it, from what |
gather—provided as available inputs to your predictive modd."

"That's totdly crazy. The SETI sequence isnt a database. No one has the dightest idea if there is a
red 9gnd buried away in there. If thereis, no one knows how to read it."

"Exactly. Totdly crazy. So now ligen for something crazier. When Loring Macanelly ran your
predictive model, with not a sngle change other than the model's access to the SETI sequence, he
obtained totdly different results. Instead of dvilization collgpsing and dying out hdf a century from now,
evarything stayed in bounds and coasted dong as reasonable as you could hope to see”

Kate's laugh a Alex's expresson was too high-pitched for comfort. "That's right, sweetheart. Loring
Macanelly found the magic trick that stabilizes your modd. And Macandlly, as were dl so fond of tdling
eech other, is a totd idiot. What do you think of that, Alex? Welcome home, and come join the
madhouse.”
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Jan fdt that she had been fighting to protect Sebastian dl her life There had been a brief vacation, the
meagicd couple of weeks with Paul Marr on the flight out from Earth; then the OSL Achilles made its
swoop through the upper atmosphere of Jupiter, and suddenly Jan was back to her old job.

"Why did you do it, Sebagtian?"

It was the hundredth or the thousandth time that she had asked the question—ingde her head, where
there was no chance of an answer. She didn't expect more stisfying results now, but she didnt know
what dseto do.

They were dill on Ganymede, in a section just four levels below the moon's outer surface. It was
labeled as a quarantine and science research fadlity, but so far as Jan was concerned it was a prison for
Sebagtian. He was not dlowed to leave. It was not clear that he would ever be alowed to leave.

Jan was housed separately. Paul had urged her to come with him, to have dinner together at The Bdly
of the Whae restaurant and then go sghtseaing in the salt-ocean caverns of Ganymede. He pointed out
that no one had criticized her behavior in any way, and until a decison was made as to whether or not to
proceed to the Saturn weather dtation, she was free to do what she liked and wander wherever she
pleased. He had aweek and a hdf free before the Achilles left on its next run to the inner system. Why
not spend the time together? They would have fun and get to know each other better.

She wanted to, but she couldn't. Or wouldn't. She explained that until she knew what was wrong with
Sebastian and understood why he had tried to open the hatch, she would be unable to enjoy anything.

She thought that Paul might try to talk her out of that and was relieved when he didn't. But she knew,
dthough neither of them said it, that if she left now their affar was over.

When she had told him that she was heading over to the fadility where Sebagtian was being held, Paul
sat slent for amoment. Then he took her hands in his "I understand, Jan. Do what you have to do. But
don't forget that you are entitled to alife, too. Y ou are too rare and precious to throw yoursdf away."

Entitled to a life. Would she ever have one? She had left Paul a a run, hurrying away before he
could offer afarewell kiss, before she could change her mind.

And now, with Sebastian, she could findly ask the question directly. "Why did you do it, Sebastian?
Why were you trying to open the hatch?'

He stared a her, a dreamy expression on his round face. "I don't know, Jan. | don't remember. |
suppose | wanted to see clouds.”

"But you could have seen those through any of the observation ports. If you had opened the hatch,
you would have died. Others might have died, too."

"l know. But Jan, | didn't meen to hurt anyone."



It was true. He had never knowingly hurt anyone, and never would. But the old fear consumed her.
Sebagtian had mgor problems, and onboard the Achilles they had come horribly close to being fatdl.

"We have dl the medica records here" Vania Bloom was gtting a Jan's Sde. She looked more like
an anorexic corpse then ever. "Dr. Christa Matloff, who did your testing a the Earth orbitd fadility, sent
an entire duplicate set. Sebastian, we are going to repeat every one of the tests that were done there, plus
abattery of others. Isthat dl right with you?'

"Of course" He seemed surprised at the question. "Anything you want to do isdl right.”

Vdnia Bloom flashed a sdeways glance a Jan. "The tests will be both physical and mentd. They will
not be painful, but they may take along time"

"Il stay.” Jan answered the ungpoken question. To her rdief, no one was asking about the wisdom of
dlowing her and Sebastian to leave Earth in the firgt place.

What was wrong with him? Was it related to the odd neurotransmitter functions within his brain? Thet
was possible, but it might also have something to do with the tiny inorganic nodules that had been found
in the white blood cdlls of his body. And did both of those peculiarities rlate to Sebastian's earliest days,
when as sndl children they had each wandered done among the wild teratomas and devastated
landscape of Earth's northern hemisphere?

To Jan's surprise, Vdnia Bloom reached out and patted her hand. "Have faith,” she said. "We will find
out. Bdieve me, | have as much interest in resolving this as you or Sebadtian.”

Dr. Bloom spoke with confidence, but after three days Jan's Own fath faded. With nothing ese to do,
she haunted the lab where Sebastian was being tested. Vadnia Bloom mug have spoken to the
technicians, because Jan was dlowed to examine any of the results and records.

Mogt of those were brain traces and scans, highly complicated images that meant nothing to anyone
except a gpecidist. The most tangible evidence of anormdity was the curious dark nodules within the
body cdls. Jan read a batch of reports. Although they were inorganic and had no apparent function, they
were never excreted from the body. When the cdl in which they lived died, the tiny spheres were
somehow re-absorbed into the body and in due course took up residence in a new cdl. Whoever wrote
this particular report had suggested that the nodules might have been present in Sebagtian's body,
unchanged in form and number, since childhood.

The report dso asked, why had these anomdies not been discovered long ago? Jan could answer
that. When she and Sebastian had been rescued and shipped to the displaced persons camp in Husvik,
the inhabitants of battered Earth had other things on their minds; things like surviva.

In addition to a chemicd andyds a few specimens of the anomaous bodies had been carefully
sheared in two. Jan took one of the high-powered microscopes and peered at the cross-section of one
nodule. It formed a perfect sphere, and the sphericd nature continued right through the interior.
Concentric shdlls of materid glittering prismaticdly under the microscope's strong illumination, flashing in
different colors like tiny rings of gemstones.

Jan could not understand most of the technica comments on the specimens that she was examining,
but in one of Vania Bloom's reports her conduding remarks had been unusudly concise and direct: The



structure of each nodule is identical, smple, and well-defined. They are spheres, penetrated
radially by narrow apertures that run all the way to the center. The chemical composition has
been analyzed and is known absolutely. The possible functions remain a mystery.

Jan had been garing so long and hard into the microscope that her vison began to blur. She raised her
head, squeezed her eyes shut, and began to rub them vigoroudly.

She was il doing so when she fet a touch on her shoulder. She spun around, pulse suddenly racing,
aure thet it was Paul.

It was Vadnia Bloom. The gaunt doctor saw Jan's expresson and shook- her head. "I'm sorry. Would
you like me to go away?"

"No. It'sdl right. | thought that you were—someone else.” Jan knew that her eyes must be bloodshot
from the rubbing. "I'm dl right," she went on. "It's just that 1've spent too long staring into the microscope.
At the little sphere things"

"So have |. So have we dl." Vdnia Bloom sat down uninvited next to Jan. "l didn't mean to Sartle
you, or interrupt what you were doing. But you and | need to tak."

Jan's heart raced again, with a different emotion. "Is Sebastian dl right?'

"It depends what you meen by dl right. Physicaly, he is fine—in better shape then ether one of us.
But | foresee problems.”

Today Vdnia Bloom was wearing her tight blood-red head scarf, which emphasized her sharp
cheekbones and the palor of her complexion.

"While we've been busy in the lab here” she went on, "the Jovian security daff have done a
minute-by-minute reconstruction of what happened onboard the OSL. Achilles during our Jupiter close
approach and atmospheric fly-through.

"It's pretty scary. They estimate that if Sebastian had been free to work on the third safety caich for
ten more seconds— and they've seen no reason to believe tha he was likdy to stop—he would have
had the hatch open. Normadly, a hatch falure can't destroy a whole ship. Bulkheads sed automaicaly
when they sense a loss of pressure, and most of the hull remains artight. But normaly a ship isflying in
vacuum. We were skimming through the upper leves of Jupiter's atmosphere, and tha is manly
hydrogen. The static charge on the Achilles would have set off a hydrogen-oxygen explosion, big enough
to cause ahull fracture. After that the whole ship would have exploded and fdlen to Jupiter's deep layers.
It's doubtful that anyone up here would ever have known what happened. The Achilles would be gone
too quickly for any kind of emergency sgnd.”

Jan knew that she had come close to death, but this was the firg time she rediized how near the whole
ship had approached disaster. Dreading the answer, she asked, "Have they offiddly charged Sebagtian?'

"They have not" Vania Bloom was hiting color into her thin lips. "Nor will they. The officd
condusion isthat Sebastian cannot be charged with anything, because heis of diminished mental capacity
and therefore not responsible for his actions.”

"Hées nat! | mean, he's not supid. If they are saying heis retarded, that's just not true.”

"| agree. Remember, | did the tests on both of you, back on Earth. At the same time, | find mysdf in
an impossible position. | have been unable to explain to the investigaing team why Sebastian apparently
attempted suicide. Also, | have been obliged to tdl them of the peculiarities of brain structure that were



discovered by Dr. Christa Matloff, before you ever |eft Earth orbit.”

"They don't mean anything. 1've known Sebastian snce we were smdl children. He thinks as wel as
anyone dse, judt differently from most people.”

"Differently, and in some ways better. His intuitive grasp of the behavior of complex hydrodynamic
gysems is agonishing. That intrigued me from the outset, and provided my origind impetus to approve
both your transfers to the Outer System. However, | gill have a problem. There is another step that |
would like to take with Sebastian, one which he has agreed to. Actudly, he seems indifferent to the
whole thing, which isworrying.”

"Heé's like that. He doesn't get excited.”

"Apparently not. However, in view of the offidd condusion that he is not responsble for his own
actions, | cannot proceed with anything based on his assent alone, or on my own feding that it may
benefit him. Y ou are regarded by everyone as the person closest to him.”

"l am. | dways have been."
"S0 it was agreed that | should ask your permisson.”
"To do what?'

Vdnia Bloom gestured toward the microscope. "You have examined the smdl inorganic spheres
scattered within Sebastian's body?!

"l was looking at them when you came in. | aso read your report. |1 don't know what they are—but
neither do you."

"More accurately, we know exactly what they an, but we have no idea what they do. However,
because they reman chemicaly inert they play no part in his generd body metabolism. | would like to
explore the posshility of duicing him.”

"What?"

"I'm sorry, it'sthe usud medicd term. | would like you to consider removing these mysterious nodules
from his body entirely. Every last one of them.”

"But why, if they're not doing any harm?"

“I'm not sure that's true. What | said was, they don't play a part in his generd metabolism. But the
brain is a delicate organ, and its operation depends on tiny dectric currents within it. The nodules are
present there, too, and they certainly possess eectrical and magnetic properties.”

"Do you think they are the reason why Sebagtian's neurologicd tests are unusud?"

"l would not make s0 strong a statement. What | will say is tha breakdown and removd of the
nodules—assuming that it can be done—removes one possible source of varigbility. | see no way thet it
can harm Sebadtian, and it may help him."

It sounded good, but Jan had learned to be wary. Too many times, in the past, people had suggested
"trestments’ for Sebadtian to "make him more norma." Some had been performed, over Jan's protests.
Not one had made a scrap of difference.

"How would you do this, and how long would it take?"



" can answer your firg question, but not your second. Bresking down the nodules within his body in
order to remove them will be a ddicate operation. We will have to inject a set of bespoke nanos into
him. They will be designed to find the nodules, encapsulate each one, and bresk it down. Then the nanos
will transfer each capsule through the cdl wall, into the blood stream, and to the kidneys."

"Would thet be sfe?'

"Completdly. Since each of the enclosing capsules is tiny and chemicdly inert at body temperatures,
Sebastian will Imply excrete them—pee them out.”

"How long will it take?'

"That's the part | can't answer yet. First, we need a set of tailor-made nanos, designed for this specific
task. Nothing quite like them exids, but | have dready spoken to a top nano designer. Harold Launius
believes that the task is comfortably within present capabilities. His best estimate is three or four weeks
to design and tet.”

"And while that is being done?’

"Sebadtian will remain here. You will be free to come and go as you wish, and | will work with him
and for him as much as possible”

Vdnia Bloom, for her own reasons, vaued Sebastian's hedth and sanity. Jan said, "If the tests go
wdl, Dr. Bloom, wheat then?'

"Hd Launiuswill inject a batch of the bespoke nanos into Sebagtian: The nanos will be sdf-replicating,
and designed to cease operation after copying themsalves a sufficdent number of times. They will perform
the task of encgpsulaing, bresking down, and excreting until every nodule has gone. At that point the
nanos become non-functiona, and will themsdves be excreted by normd bodily functions. The whole
thing, according to Launius, will take no more than a week from initid injection to find excretion.
Naturdly, we will perform find scans and biopsies, to make sure that the nodules are indeed dl gone.
Then we will again perform the entire suite of brain scans and tests, hoping that this time the results prove
to be more like those of other people.”

Jan dill didn't like the idea of injecting foreign bodies into Sebastian, and dlowing them to run riot
through his body. "What about Fishd's Law? How smart would these nanos be?"

"Not smart a dl. You don't need to worry about them getting out of control. They will be desgned
for agngle function, and they will be unable to perform any other.”

"Suppose that | don't agree to go dong with this? What other options do we have?'

VdniaBloom avoided Jan's eyes. "l was rather hoping that you would not ask me that question. But |
can answer it. We have no red options. Unless something like full-body duicing is done, and we are able
to demondirate its effectiveness, Jovian security will never permit Sebagtian to go free. He will remain
here or in some smilar closed establishment, under guard, for the rest of hislife"

"Then | have no choice, do 1?7 For Sebastian's sake, | mugt permit you to go ahead.”

"Veay good. Since this meeting is being recorded, there is no need for any other action on your part.
However, | have one more thing to say. This pertains not to Sebastian's wefare, but to your own.”

"Yes?' Jan was indantly wary. People only did things for you to further their own agendas.



"You have cared for Sebastian, by your own admission, snce childhood. I'm sure that you meant well,
but your actions have had an unfortunate side-effect. He has never devel oped the ability to make his own
decisons.”

"No! You've got everything backwards. | cared for im because he couldn't [ook after himsdf.”

"That's what you believe. | reman unconvinced. Ealier, | sad tha while the nanos are being
developed and tested, you would be free to come and go as you chose. | gick by that statement.
However, | srongly urge you to stay away from Sebastian. Let us find out what he does without your
constant guidance.”

Jan fdt a surge of anger, strong and irrationd. "You mean, let's find out what Sebastian does with
your constant guidance. Y ou think he's yours now—you have, ever Snce we left Earth.”

The color that came to Vania Bloom's cheeks transformed her to a vulnerable humean. "I think of him
as aresearch subject.” Her voice shook, and she stood up. "Sebadtian Birch is no more to me than that,
nor has he ever been. I'm afraid that | cannot say the same for you. Sebastian Birch is your obsession.
Let me offer asuggestion: get alifel It's very clear that at the moment you do not have one

She was gone before Jan could reply. After a fewv moments Jan redized that she in any case had
nothing to say. The other woman's get a life merdy restated Paul's comment. Don't forget that you are
entitled to a life, too.

Jan stared a the microscope, and at the baffling array of brain scans and reports on the table next to
it. She should not be hereinthe lab a dl. She was not qualified to be here. Her presence had been
tolerated, sure—but everyone knew she had nothing to contribute. She was no scienti or medicd
specidigt. Any trestment she proposed for Sebastian would be as likdy to kill him as cure him.

She stood up. What was the name of the restaurant that Paul had mentioned? The Bdly of the Whde.
Almod certainly, it was dready too late. There was only atiny chance that she would find him there. But
she didn't have to find him there. He was dill on Ganymede. Someone on the Achilles would be able to
tdl her how to find him.

And then?
And then Jan was going to make afool of hersdf. Maybe that's what getting alife was dl about.
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Bat's decison had been made weeks ago. Now, as the time for Ganymede departure grew closer, his
reluctance to leave the Bat Cave on Pandora increased.

He wandered the length of the main chamber, seeing not so much the Great War artifacts that were
collected there as the ones that were mising. Here was a cleared space for a life-support pod from the
freghter Pelagic. Bat was convinced from fragmentary and scattered records that haf a dozen of those
pods 4ill existed, floaing somewhere deep in space with ther humen cargo. He, a least, was not
persuaded that the cargo was dead. In any case, a pod itsdf would be arare treasure.

The next space was more questionable, its existence supported on a gossamer net of indirect
evidence. If the rumored BEC sentience had been created, that event mugt have taken place only in the
ladt few days of the war.

And where would it have gone? The continued existence of a Bose-Eingein Condensate of the
required magnitude, sentient or not, called for temperatures sustained within a few billionths of a degree
of absolute zero. No naturd environment in the universe offered anything colder than the 2.7 Kdvin
microwave background radiation. A BEC sentience would require its own atifidaly cooled setting,
maintained perhaps deep within one of the naturd bodies that floated beyond the orbit of Neptune. The
Bdt weapons-makers, Bat knew, had established at least two research labs far off in that outer darkness.
One day, as the boundaries of dvilization steadily widened, those fadlities would be discovered. And
then, if they contained a sentient BEC, its find would set off an unprecedented bidding battle among
Great War collectors—unless the sentience was able to argue its own case for continuing independence.

The third dhrine-in-anticipation was reserved for Nadeen Sdlasse's unknown master wegpon,
exigence unproven and nature unknown. Bat was garing a the empty space and seeking to imagine its
contents when Mord's individua sgnd sounded through the chamber.

"I will be with you shortly." Bat could communicate ordly with outsde cdlers from anywhere in the
Ba Cave, but visud displays required his presence in one of the two communications centers. "This is
fortunate timing. In eight hours | leave Pandora for atrip to Ganymede.”

"Which you swore you'd never be going back to." Mord's sngle sniff was the equivdent of a dozen
cynical comments.

"A certain flexibility of outlook distinguishes the superior mind."

"Right. Didn't you tdl me a few weeks ago that genius is disinguished by the power to focus on a
sngle idea for months or years?"

"The superior mind is one able to encompass Smultaneoudy a number of incongstent facts and
theories™" Bat had reached the big padded sest. He settled into it with a grunt of contentment. This
answered one question. Whatever else was left behind on Pandora, the seat a least went with him. "Is
thisasocid vigt, or do you report progress?’



"Anybody who paid you a socid vist would take vacations on the Vulcan Nexus" Mord's
squint-eyed glower filled the digplay in front of Bat. "I've found out some stuff—and it wasn't easy. | had
to wriggle through fancy firewdls and data security systems. Want to know about the secret sex life of
Earth's head of economic planning?’

" do not. Asfor your difficulties nothing worthwhile is ever easy. Did you locate the medicd records
for the children rescued from Earth's northern hemisphere, in the months or years following the end of the
Great War?'

"Patience, patience. If that's dl | had, I'd have sent it to you by regular mail. Yeah, | got the med
records. A few hundred kids were in the right age group, but none of them was what you'd cdl normd.
Mogt of 'em had seen their families burned or blown up or eaten, and they'd dl been through hell.
Standard therapy was to blank out those memories, and you can see why. But that, and the lack of
records, makes it impossble to trace medicd higory back to before they were found. The medicd
records after they were found are not much help, ether, because Earth was ill coping with close to eght
hillion dead. Nobody had time for, elaborate examinations of the living. The displaced persons camps
counted arms and legs, made sure the kids were bresthing, and that was about it."

"A dead end."

"l told you, if it stopped there I'd have sent a postcard. It doesn't. Since | was indde the data banks, |
decided to go the other way—forward in time. As you might expect, services on Earth got better over
the years, and dl the kids who'd been DP's grew up and had regular exams and medica trestment. | can
trandfer full genomes on every one of them, if you want to download.”

"l think s0." Bat dowly nodded. He was stting motionless, eyes closed. "To the Seine termind. | will
arrange for their subsequent storage in the Keep. Please continue.”

"A far number grew up physcaly damaged or mentdly fresky, and a few died from long-term
after-effects of the war. But not one of them showed anything that linked them to the Herddic asteroid,
or to Nadeen Sdasse. They merged into the rest of Earth's population, and those that could took norma
jobs. By the time | came within five years of the present | was convinced | was going nowhere, but
what's time when you're having fun? | kept barrdling dong to the end. And guess what? In records less
then three months old, | findly hit paydirt."

"Anomdies?’

"Make that a Sngular. One anomay—but a biggie, way out beyond your four-sgma cutoff. A couple
of DP kids, adults now, had been working as low-leve helpers, nothing specid, on a Globa Mineras
methane-mining platform. They'd been there ten years or more, but recently they took it into their heads
to gpply for jobs in the Outer System. The woman's idea, | suspect, because the man shows up in the
records as a little bit dow and more than a little bit strange. So they take the tests, and scrape through,
and now the man gtarts to look more interesting. He can predict the outcome of hydrodynamic systems,
paticularly planetary atmospheres, tha are complex enough to push computer models to their limits
Doesn't know how he does it, says he dreams it—and he draws the results.”

"Not unique" Ba was unimpressed. "Hidory records autidic children and adults with that same
ability. Predicting the meteorologicd behavior of an atmosphere fdls far short of Nadeen Sdassie's
planet-destroying weapon. | doubt if it satisfies the four-sgma criterion.”

"Hey, you asked for oddities. I'm giving oddities, now you want more. But I'm not done. Hear the rest
before you talk Sgma levels. The man's name is Sebastian Birch, and | dready sent his ID through to
your data bank. After he and the woman pass the written tests—they operate as a team, by the



way—they go up to Earth orbit for the physcas. She zips through easily, hedthy and smart and perfectly
normd. He seems hedthy enough, but they run into a snag. His body cdls are filled with tiny little balls, dl
identical and inorganic and apparently inert. They do nothing, but according to dl the medics they
shouldn't be there. Nobody has ever seen anything like ‘em. They removed a whole batch of them as
samplesfor the files. Are we a four-sgma yet?'

"There, and surpassing it." Bat's eyes were wide open. "Mord, this is exactly what | was hoping you
might find. Can you send me full detalls of the tests performed, together with the complete set of results
and comments?'

"Daing it while we tak. The comments won't do you much good, though. They dl amount to, What
the hell gives here? But I'm ill not finished. The medics don't know why Sebastian Birch is full of these
gizmos, but snce they don't seem to be harming him or anyone dse the medics give the okay: Birch and
the woman, Janeed Jannex, are free to continue to Ganymede."

"Ganymede? These people are on Ganymede?"

"They are—right where you're going to be, a few days from now. But they dmog didnt make it.
Y ou're the System expert on tgpping trangportation records, so I'll only give you the bare bones and you
can dig out the details for yoursdlf. Sebastian Birch and Janeed Jannex made the trip out aboard the O
Achilles. When the ship was doing the traditiond Jupiter swingby for velocity-shedding, Sebastian Birch
took it into his head to go outsde—into Jupiter's upper-level atmosphere. He was working on the
hatches when they found him and stopped him. No explanation offered. Are we at four-sgma yet?'

"Atit, and far beyond. Mord, thisis extraordinary. What does it Sgnify?'

"Hey, you're supposed to tdl me. I'm just a high-level Fax, you're the one with the bulging brow and
the mongter mind. You ask for oddities, | give you oddities. But don't ask me to tie this to Nadeen
Sdasse, or the 'dark-as-day’ weapon that's supposed to destroy the solar sysem. So far as I'm
concerned, dl weve done is find a human being who could have arrived on Earth at the right time, and
who happens to have a very peculiar body and brain. Making sense of that is your job, not mine What's
your explanation?'

Bat sagged down onto the padded chair, hisbulk overflowing the edges. He rested his elbows on his
well-padded chest and cupped his chinin his hands. "It is unnecessary to goad me. | have no explanation,
as you smugly redize. Do you have more informetion”?”

"Not a scrap.”
"Then we should conclude this meeting. | must think."
"Quitsme. | don't want to stay too long, anyway."

"My gpologies if you are offended. Your presence is normaly welcome at any time, but this is an
exceptiond gtuaion.”

"Hey, it'snot you I'm worried about. | don't like to stay any place too long. | sad it before, and Il
sy it again: something's hunting me out there, and it's dosing in on my tall.”

"Would you prefer to leave the digtributed Seine network completely, and reside within the Keep?
You will be safe here, and the Keep will mantain its integrity as a protected unit even in my absence.”

"Nall. I've been indde, it's boring as hel. Out in the Saine it may be risky, but there's a hillion
interesting Sites to explore. Meantime, so long. I'm out of here. I'l vist you on Ganymede.”



Mord nodded, and the image vanished from the display.

Bat did not move. New information normaly served to daify an issue. In this case, discoveries
seemed to add a new layer of confusion.

True, he now had a name and a place. But if Sebastian Birch were in fact connected to Nadeen
Sdasse and her logt wegpon, that weapon could not be biologica since Birch had lived with other
humans for more than thirty years and no one had suffered harm. Also, the weapon should not be
biologicd. It was supposed to do more than kill life; it was designed to destroy awhole planet.

And yet there were the myderious specks of matter found within Sebastian Birch's body. If they
lacked a biologicd or chemicd action, what remained? Only, perhaps, something in the redm of physics.

Ba sat motionless as the minutes and hours ticked by. Findly, the time for planned departure from
Pandora was only an hour away. He rose, reached forward, and placed a cdl. After a few seconds, a
woman's deepy voice said, "Yes?'

"My apologies for disturbing you. It seems | was given awrong ID."
"Great. It ds0 seems to be the middle of the night.”

"Soitis" Bat was unfazed. "'l am attempting to reach Alex Ligon."

"Whois cdling?'

"Thisis Rusum Battachariya."

"Oh. He's adeep, but I'm sure hell want to talk to you. Hold on a second.”

After a few moments, Alex's voice said, "Huh?' He sounded not only three-quarters adeep, but
perplexed.

"Thisis Bat. We have not spoken since your visdt, but am | to assume that your family is ll interested
in obtaining the use of Pandora as an operations base within the Saturn sysem?”

"Extremdy interested. If there are any terms on which an arrangement might be made, we would like
to discuss them." There was an unintdligible mutter of complaint in the background, followed by Alex's
fant, "l know it is, Kate. And | know | promised. But this may be the only chance.”

Bat cut off the background chit-chat with, "I see possible terms for an arrangement. First, however, a
question: does Ligon Industries employ qudified teams of experimenta physcigts and chemists?*

"Very much s0." Alex now sounded surprised. "For some of the business ventures that we are in,
top-flight research teams are absolutely essentid. A project like Starseed-Two would be impossble
without them.”

"Good. That isas | expected. One more question, or more properly a satement: Ligon Industries has
ways of obtaining access to fadlities and materids that are normdly unavailable—do not attempt to deny
this, since | dready have good evidence of it."

"l wasn't about to deny it. Certain members of my family make it a boast. |Is this connected to your
previous question?’

"Veay much so. | wish you to obtain access to a set of medicd samples taken at a particular place and
time, from a particular individud. | would then like a top team of your experimenters to subject those



samples to awide assortment of tests, and to ascertain ther properties and behavior. You may tdl your
family that in return for this favor, | will make Pandora available to Ligon Industries as an operating base
for helium-three mining from the Saturn atmaosphere. Construction of your base on a part of Pandora far
removed from my habitation may begin a once.”

"That's wonderful." Alex was fully awake. "But | need more details. Not just the name of the person
and the location of the samples—you have to be more specific about the tests.”

"l will do my best. However, we float here on a sea of conjecture.” Bat hunched down again on his
chair. "Ligen dosdy. | am scheduled to leave Pandora for Ganymede less than one hour from now. We
should meet and discuss this matter in more detail, but | do not wish you to awat my arivd before

beginning.”
"So thisis urgent? You didn't say that.”

"I do not know the level of urgency. However, certain recent events fill me with misgivings. Are you
ready to record information?"

"It's dready being done."

"Excdlent. The medical samples were obtained from an individud named Sebadtian Birch. He is
presently on Ganymede, and it is possible that Ligon Industries will find it quicker and easer to obtain
new samples of what we need from him directly. If not, however, someone mug proceed as rgpidly as
posshbleto Earth...."

One month ago it would never have occurred to Alex tha he could or should request a family
meseting. Now he had cdled for two in two weeks. Beyond that, he had indsted that it take place early in
the morning.

To Prosper Ligon that meant little—he would aready have been up and working for hours. Not so for
other family members.

Alex glanced around & the diminished assembly. His mother sat on his left, looking terrible. Her
perfect skin had sunk into a network of fine wrinkles, her eyes were buiging and glassy, and an I/V
dripped straw-colored fluid into her |eft forearm. Her apparent age had doubled in a few days. Alex had
placed hisarm around her when she was trundled into the' room, and Lena Ligon's shoulder felt as fragile
asabirdswing.

But at least his mother was dive, and present. Great-aunt Agatha had died three days ago, while
Coudn Julianaremained in critical condition. Even now Great-aunt Cora was at her bedside.

To Alex'sright, Unde Karolus was hollow-eyed, but beaming across a Lena. No doubt the sght of
her gave him happy thoughts of continued problems for Sylva Commensd's that overwhemed any sorrow
a the death of his aunt. Tanya and Rezd wore a amilar degpless mask, which Alex suspected was
common to him aso. He and Kate had worked and played hard last night, then been awakened from
sound deep by Bat's cdl and unable to drop off again. Hector, across from Rezd, was worgt of dl. It
took more than mere lack of degp to impose on that Viking vitdity such a drawn and disspated air.
News of the family meeting had probably greeted Hector as he staggered home in the early morn.

Only Prosper Ligon, in pogtion at the far end of the table, remained his usud sdf. He nodded down



to Alex, and said, "Thismeeting isnow in sesson. It is, | believe, appropriate thet you speak fird."

Alex had made notes from the recording of Bat's request, then followed Kate's advice and destroyed
them. "If | were going to ask my family to do something illegd," she had said, "I don't think I'd want

anything down in writing."

"It might not be illegd.” But Alex had taken the hint— after meking sure that he had the important
points committed to memory.

In fact, what Alex had to say was not complicated. The problem was that, despite a long family
higory of intrigue, bribery, and corruption, and despite everything that Bat clamed to know for certain
concerning Uncle Karolus past sins, no one ever spoke of such things openly in family meetings.

Alex screwed up his courage, took a deep breath, and plunged in. He spoke for five minutes,
ummarizing Bat's request and the conditions for his offer. There was tota slence while he spoke, and
afterwards.

At last Unde Karolus said, "Let me get this straight. We obtain these medicd samples, and we do
these tests. In return, we get to inddl our Ops Center on Pandora and use it as long as we need it.
Right?"

"Rugum Battachariya assumes that will be for no more than a year. Somehow he knows of the
pendty clausesin our contract.”

"We don't have to kill anybody, or pay Battachariya some enormous fee?"
"l don't think s0."

"Then I'll say something | never thought 1'd be able to say." Karolus faced the whole table. "We have
Alex coming up with this dedl, and Hector al st to tie down Lucy Mobarak. | see hope for the males of
the younger generation after dl.”

Alex was not sure he was ready for compliments from Uncle Karolus. He said, "But | don't know
how well obtain the samples. Somebody may have to go to Earth.”

"When the man himsdf is here on Ganymede, having another set of tests? Forget about Earth.”
Kaolus waved a digmissve hand at Alex and turned to the head of the table. "Prosper? If | guarantee
thet little bit of business, what do you say?"

Prosper Ligon had been quiglly examining his own notes. Findly he nodded. "The matter will, of
course, cdl for afamily vote. However, there appears to be a certain serendipity of timing. One of our
best physics research teams is available. 1t has been held in reserve, pending a go-ahead with Saturn
operations for Starseed-Two. If the arrangement with the man Battachariya is consummated at once,
there will dill be an inevitable delay of weeks before the research team is needed. And even if we put our
chid stientist, Bengt Suomi, in charge—which | srongly recommend and can arrange—the cost of
complying with Battachariyas request will be negligible. Therefore, | so move."

Hector woke from an exhausted trance and sad, "Move wha?"

"Unde Prosper says the Battachariya proposa looks good." Karolus glanced around the table. "Il
second. All in favor?'

The nods were casud and in Lena's case feeble, but they came from everyone.



"Carried unanimoudy.” Karolus stood up. "We need to wrap this up as soon as we can, so wed
better start. Sebastian Birch, right, held in science research quarantine? This shouldn't take long.”

"One moment." Prosper Ligon hed up a hand. "Before we adjourn, a moment's slence for Agatha
seems appropriate.”

"Of course. Respect for the dead." Karolus sat down.

After afew seconds he said, "Right,” stood up again, and hurried out. Alex stared after him, then at
the people remaning. He reflected that this was his family, his own flesh and blood. But he understood
them not a al—and he was not sure that he wanted to.
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Milly Wu paused a the closed door, took a deep breath, and stood up draighter. This is the
big-time, lady. Better not blow it. Don't gush, don't stammer, don't drool.

Within the room beyond, collected in one place for the firg time ever, she would find the most cunning
and devious minds in the solar sysem. Here was the cream of the cream, the pick of the Puzze
Network's Master class.

Milly had been dlowed into that dite group only because Pack Rat had made a specia arrangement in
return for unspecified future favors. But he had made it clear that she would be a decidedly junior figure,
an observer more than a participant. St, observe, learn—and keep quiet.

She wished that Jack Beston were here with her to provide his own gruff form of reassurance. He had
promised to come to Ganymede as soon as he had the Argus Station's own interpretation effort up and
running, but that was poor consolation. Milly needed him now, as she prepared to open the door and
face the legends of her adolescence. Pack Rat had named some of the people assembled to work on the
SETI d9gnd interpretation: Claudius, The Joker, Torquemada, Attoboy, Sneak Attack, Ghost Boy, plus
Megachirops, the Great Bat himsdf. Milly had struggled with—and faled to solve— problems set by
every one of them. Her own best efforts, posted on the Network under her chosen name, Atropos, had
never remained unsolved for longer than a day.

That doesn't matter. This isn't a level playing field. | found the signal and I've thought about
nothing else since the day | discovered it. Get in there.

Milly did open the door and stepped through into the room. She was not sure what to expect. A
bunch of freaks, who hid in the PuzzZle Network because they were poorly equipped to cope with the
rest of life? She had heard that view often enough—mainly from her own family, when they redized that
she was fascinated by abstract chalenges. "Why bother with such nonsense? You don't need to think.
Y ou're an atractive girl, youll get boyfriends and a husband easy enough.”

The dangle exception was Uncle Edgar, gently persuading Milly of her tdents and coaxing her to
sretch hersdf to the limit.

Or beyond.
Like now.

Milly stood a one end of a narrow corridor, twenty or thirty paces long. The floor was a
sound-deadening thick carpet, while sound-absorbing tiles covered the walls and cdlling. Painted blue
doors, three meters apart, were st into the walls on both sdes. Every door except one was closed.
Before the fird one, close to Milly's right hand, sat an illuminated Sgn.

At the top, in flashing red, she read the words: SILENCE, PLEASE.

Bdow in smdler letters came a lig of names and matching room numbers. Milly ssw ATROPOS:



CUBICLE 12, two-thirds of the way down. She recognized about hdf of the names on the lis. Next to
each one was agmdl flashing icon that read PRESENT or ABSENT. Almog everyone was here. At the
bottom of the lig, agan as a bold flashing sgn: RESPECT INDIVIDUAL PRIVACY. THE
PRESENCE OF ANOTHER NETWORK MEMBER IS NOT AN INVITATION TO INTRUDE.
DO NOT INVADE ANOTHER'S WORK SPACE. PROGRESS REVIEW MEETING IN THE
CONFERENCE ROOM, 7.00-7.50.

With this for a greting it did not surprise Milly to find no one in Sght. She crept dong the corridor
toward Cubicle 12. On the way she had to pass one open door, that of Cubicle 7. The intimidating sgns
a the man entrance had made it clear that she ought to ignore whatever or whoever was ingde, but her
own curiogity was so greet that she could not resist a Sideway's peek.

The layout of furniture in the litle room was familiar. The table, console, termind; and numerous
disolay units were like those a the andys's Sations on the Argus Project. The added feature, of a stand
loaded with food and drink, made excellent sense. Milly was often so absorbed that she worked on long
after she should have taken a break, to the benefit of nether her body nor her mentd efficiency.

The room's fixtures, however, were not its most important feature. Someone was in the room—a
mean, gtting with his chair svung to face away from the desk and console and staring out of the open
door.

Despite the ingtructions at the entrance of the room, Milly could not just ignore the occupant. The man
was looking right & her, and he was amiling.

"Keegp going if you want to," he said. "Or come onin."

Milly, disconcerted, did neither. She stopped waking and turned to face him. The man was in his
fifties deep-chested and strongly-built. Although his eyes were pae and hard to read behind prominent
brow ridges, hiswhole person seemed to exude warmth and empathy.

"Are you with the Puzzie Network?' Milly asked at lagt.
"l am."

"The 9gn says that this cubicle is for Torquemada.” Milly stopped short of expressng her conviction
that it couldn't be true. In the past she had druggled for weeks with Torquemadas brain-bending
problems, and in her imagingtion the torturer was a gaunt, robed figure with spidery fingers, peering in the
flame-lit dungeon at his racked victim.

The tone in her voice mugt have betrayed her doubts, but the man just grinned. "That's right. I'm
Torquemada. | shouldn't redly be here at dl—I'm busy on a dozen other problems, and | don't have time
to pull my weight. But | couldn't resst coming in for awhile to kibitz. There never was a chdlenge like this
one. Now, how about you? Are you with the Puzzle Network?"

"l guess 0." It was a weak answer, ddivered in a weak voice. In spite of the warning Sgn a the
entrance, Milly spoke more loudly. "My Network name is Atropos. I'm very junior, though, and quite
unknown."

"Not to me. Atropos was a three-time Junior Champion. Aren't you aso Milly Wu?!
"Yes. How did you know that?'

"Because I'm not blind and deaf. Y our image has been dl over the Ganymede blurts for weeks. You
discovered the Wu-Beston anomaly. That's the reason everybody is here today."



Milly glanced up and down the corridor. "The most invisble everybodies I've ever seen.”
"What did you expect to find?'
"Wel..."

What had she expected? She could say what she had hoped to find—exactly what she had written to
Unde Edgar.

"l assumed that this room would contain an enthusiagtic group of people, combining the forces of their
brilliant minds to evolve meaning from an enigmatic Sgnd developed by dien intdligences and tranamitted
for reception by other sentient beings living many light-years away."

That had come out far more pompous than she'd intended, but Torquemada took it in stride. He
shrugged.

"Then you should be delighted. That's exactly what you've got." And, when she stared, "Come on,
Milly Wu. Y ou're dedling with the Puzzle Network, not a palitica convention. How many years were you
aNetwork nut?'

"Nine"
"How many other Network members did you meet?'

"None." Milly had sudden memories of along-ago birthday party and a shy thirteen-year-old boy. "Or
maybe one. | had suspicions and | think he did, but we never asked each other.”

"Absolutdly appropriate. I'm the odd man out in this place. Most Puzzle Network members aren't like
sheep or bees. They don't herd and they don't swarm. It's a minor miracle getting them within a kilometer
of each other, even behind closed doors, and that's only happening because this is the centrd point for
data receipt and andlyss didribution. Everyone is so afrad of missng something, they'll put up with
anything— even proximity. But not personal presence, except at the progress review mestings. I've been
amember for thirty years. Until | came here | Had met only one other.”

"Which one?" Milly was curious to know who ese was this friendly.

"Megachirops, diasthe Great Bat. But | suspect he's the mogt antisocid of the lot." Torquemada
waved a hand. "Bat's here, down at the end. Try and vist im and youll wish you hadn't. But if you wait
you may see him later in the day, in the conference room at the end of the corridor. Then again, you may

" don't understand this. What's the point of coming here, if no one will talk to anyone ese?*

"Youll see how it's done, as soon as you go to your cubicle. But if you have questions and if I'm il
around, fed free to drop in and ask."

He smiled again, and once more Milly fdt the strength of his persondity. She started to move toward
her own room, then redized that he had ended their meeting so smoothly that she had omitted to ask an
important question. While they were taking she had become increesngly convinced that she ought to
know who he was. She had seen him before, somehow and somewhere.

She took two backward steps so that she could again see into the open door of his cubicle,
"Do you mindif | ask you one of those questions now?'



"Not in the dightest.”
"What's your name?—I| mean your real name, not your Puzzle Network name."
"That seems fair, snce | know yours. My name is Cyrus Mobarak."

"Thank you." Milly retreated dong the corridor, which seemed a better reaction than standing and
gaping. No wonder his face seemed familiar. She had been speaking with the Sun King, inventor of the
Moby fuson plants and one of the wedthiest and most influentid people in the System. But here he was
amply Torquemada. Within the hierarchy of the Puzzle Network, money and family and influence meant
nothing. Ingenuity and imagination were what counted, and dl that counted. It gave her a new respect for
the unseen faces behind the corridor's closed doors.

She entered Cubicle 12 and sat down in the Sngle chair. She noticed that the stand to her Ieft was
empty. Tastes varied, so gpparently each person brought his or her own preferred food and drink.
Something to think about before she came here tomorrow, but today she would manage without. There
was much to learn, much to do. She couldn't afford to waste time hunting for food.

The equipment seemed familiar, and as a firs move she turned on the console and the dozen displays.
The message that appeared on every one was Imple and specificc. A REMINDER OF AN
OPERATING RULE: NOTHING THAT WE RECEIVE FROM ODIN STATION SHOULD BE
SENT ANYWHERE ELSE. IT MAY BE SHARED INTERNALLY, BUT MUST BE TREATED AS
PRIVILEGED INFORMATION.

Jack Beston had warned her to expect something like this. He argued that conclusions drawn from
data were another matter, and could be communicated. Milly was not so sure. She had decided, without
getting into an argument with Jack, that she was going to judge each individud case asiit happened.

As the displays began to fill with other information, she redized tha Cyrus Mobarak—Torquemada,
she ought to think of him that way within this environment—had been right. Thoughts, conclusons,
conjectures, and results both postive and negative were swapped fredy among the group members.
Sometimes you could tdl the originator of a message, sometimes not. Credit and persona ego did not
sem to be anissue.

Milly soon redlized something else. This group had been busy while she wasin trangt from Jovian L-4
to Ganymede, and dready they had done an immense amount of work. It would take days, just to
absorb thar progress.

Milly cleared her mind of dl other thoughts, made hersdf comfortable, and concentrated on the
digolays. At firg she didn't care about details. On the way to Ganymede she had done her own share of
obsessive thinking and decided that the sgnd, dl twenty-one hillion digits of it, was too large for any
human mind to comprehend except in gross terms. She needed to build up a feding of generd structure
before attacking details.

Examining the mixture of facts, conjecture, and atitics on the displays, it was no surprise to find that
the Argus, Odin, and" Puzzle Network groups were dl falowing roughly the same initid agenda. The
sgnd had arrived as one immense and ungtructured linear digit string. Without discovering and imposing
order, you had no chance of deciphering message content. Therefore, you looked for rationa ways to
subdivide the whole into smdler sections.

You could try dozens of different ways. For example, you might examine the gatistics of the whole
gring localy, where a"locd™ region contained anything from a thousand to amillion digits. All the tools of
ggnd processing were avalable for that andyds. In one common technique, regions of abnormdly low



entropy—where the next digit could be predicted with some confidence from the group of digits
immediatdy preceding it—could be sought and marked. These might be "dart message’ and "end
message’ markers, ance it seemed highly unlikdy that the whole SETI sgnd held only one message. You
hed to remember how much information could be contained in twenty-one billion binary digits. It was like
five thousand densdy-written books.

But perhaps regions of low entropy were merely ahint to some other kind of information. An entropy
andyss had dready been performed, but whoever had done it made no assumptions as to its
sgnificance. Milly saw a whole library of possble maps, showing the sgnd divided into pieces and
avalable for her ingpection or continued andyss.

Of course, examining the gatistical behavior of 9gnd sections was not the only way to seek structure,
and it might not be the best way. As avdid but quite different approach, you could scan the entire sgnd
for test sequences that repeated over and over throughout its length. Naturdly, atest sequence had to be
long enough for its occurrence to provide information. If the whole Sgnd were totdly random, then a
short sequence such as 1-0-0-1 could be found in it more than a hillion times by sheer chance. On the
other hand, if you chose a thirty-digit test sequence you would expect to find it only a score of timesin a
random gring of twenty-one hillion digits. Occurrence of that thirty-digit sring fifty or Sixty separate times
was S0 unlikely that you would know you were on to something.

It was easy to say, "Examine the 9gnd for test sequences long enough to be sgnificant,” but the actud
task was a monger. A hillion different sequences existed with thirty binary digits. You needed to screen
for dl of them. That work was ill going on.

And when you had found a particular sequence too often to bdieve that it was the result of chance,
whet came next? That was another and more difficult question. Perhaps each occurrence of a thirty-digit
gring indicated a garting point or an end point for an actud message. Then between each thirty-digit
gring that you found there were sure to be shorter repeated sequences of, say, 9x to tweve digits
These, particularly if groups of them came in close proximity, ought to form the message itsdf. In human
terms, 9x binary digits were enough to encode letters of an aphabet, while twelve digits would suffice for
maost words. Even though there was surdly no hope of finding the letters of any humen language, it made
sense to look for the universals of mathematics. The integers themsdves should be easiest of dl. Once
you knew where each one started and stopped, the numericd vdue of a binay dring was a unique
number to within a reflection (should you read the number from Ieft to right, or right to left?). Then you
could begin to look for the symbols that stood for equdlity, less than, greater than, exponentiation, and
other common arithmeticd operations.

But this brought the interpretation teams face to face with the most vexing question of dl: To what
extent could you or should you assume that human thinking, human behavior, and human science applied
inany way to a SETI message?

How dien was dien? This was the question that gave Milly nightmares. Even within the limited group
of workers on Argus Staion, she had found two schools of thought. One set— cdl them the
optimists—assumed that any diens advanced enough to send Sgnds across space must be ahead of
humans in every fidd of science. Moreover, the optimists were convinced that the diens would have
done their absolute best to make their messages easy to read. They would employ no tricks, such as
run-length encoding, to reduce the volume of data transmitted and received.

The pessmids sad, but wat a moment. These are aliens. Technicad and scentific discoveries
throughout humean history didn't come in the most convenient or logicd order. Archimedes was unlucky.
He had the integra caculus within his grasp, and if Arabic numerd notation had been avalable to him he
would have beaten Newton and Labniz by amost two millennia Kepler, on the other hand, had been



fortunate. The Greeks, from Eudid to Apollonius, had established hundreds of theorems concerning
conic sections. When Kepler needed them in order to replace the old systems of epicycles with his own
laws, those theorems sat waiting.

Aliens are likdly to know different things, because there is no fixed order for discovery. Maybe we
have as much to offer them as they have to offer us. Suppose they never invented the aphabet, or
positiond notation in mathematics? Then thair messages could be dl ideographs, their numbers Roman
numerds. But far more likdly they would use something less familiar and comprehensible than either.

Milly had long ago made her own decison as to where she stood. You could not afford to be ether
an extreme pessmigt or an extreme optimis. On the Sde of pessmism, surdy any diens would be
physcdly and mentdly nothing like humans. They were, after dl, aliens. Their languages, notations, and
order of evolution of ideas would be vadly different. On the other hand, on the sde of optimism, surdy
any dien thought processes mug follow the universd laws of logic. Also, anyone who bothered to send
messages far across space would want their messages to be not only received, but comprehended.

Once you accepted those two assumptions, you had certain guarantees. To take one Smple example,
no sensible dien would ever send as part of a message 2 ? 2 = 4 unless there was other independent
evidence as to how the symbol ? was to be interpreted. The message was too ambiguous. The receiver
could not determine whether ? stood for plus (2 + 2 = 4), times (2X2 = 4), or raise to a power (22 = 4).

If it were up to Milly, she knew exactly how she would build and send a SETI message. Firdt, you
defined speciad symbols that provided start and stop indructions; then you displayed the positive integers,
with enough examples, such as sequences of primes, to make sure the receiver could be absolutdly sure
there was no misinterpretation.

After that came the symbols of common arithmetic, with examples showing how to add, subtract,
mulitiply, and divide. From there it was a short step to negative numbers, fractions, powers, and
irrationds. Imaginaries you would introduce usng fractiond powers of negative numbers. Then on to
series of powers, and the dementary transcendentd functions such as sines, cosines, logarithms, and
exponents. In every case you would give enough examples to be sure there was no confusion. After
providing series expressions for the universd transcendentals such as 6 or e, you would provide a check
that dl was being interpreted correctly by quoting one of mathematics enduring wonders, a formula that
mygerioudy links transcendental and imaginary numbers with the basic numericd building blocks of 1
adO:

e's+ 1=0.

Mathematics was easy, the obvious way to dtart. After that, Milly would proceed to astronomy,
physics, chemigry, and, findly and most difficult, language.

The trouble, of course, was that it was not up to Milly. She was not sending a message. She was
receiving one. The difference, in terms of sdf-confidence, was the difference between being a doctor
and being a patient.

The good news was that she was not working aone. People as smart as she, and probably a whole
lot smarter, were her dlies. The displays in front of her provided an overview of the whole sgnd In
schematic form, subdivided into twenty-seven regions.

Usng her console to control the rate at which she advanced, Milly set out to scan the entire length of
the sgnd. The Puzzle Network team had worked cooperatively to attach ther andyses to the
appropriate regions. The result was like a gigantic snake, of which the gring of digits of the sgnd itsdlf
formed a narrow backbone. Here and there, in places where something particularly interesting and



sgnificant had been discovered, the snake bulged out like a python that had swallowed a pig.

Milly backed the scan to study Section 7, the fourth bulge, which at firg sght was bigger than dl the
others. The comments were offered in ordered bunches

Attoboy: The dtructure here is odd. High entropy sequences of average length 10° digits are regularly
intergpersed with low entropy regions each of congtant length 3.3554 X 107 digits. Any thoughts?

Sheak Attack: Yes. We could be seeing sections of "text" (varigble but roughly equa lengths) that
introduce or describe a "picture’ (something in imege format, with a constant array Sze). Maybe square
arrays of black and white images, each about 6,000 X 6,000 eements?

Claudius: More likdy, a gray scde image 4,096 X 4,096 (22 X 22—that supports the notion of
binary representations), with 2 bits (4 levels) for each pixd. That fits with the exact d9ze of the low
entropy regions, 33,554,432 hits.

Sheak Attack: Could just aswdl be 2,048 X 2,048, with 256 (8-hit) gray levels.

Claudius: Should be easy enough to find out which. If we assume a particular line length and do
cross-correlations of successive lines, the correct line length should jump right out a us when we get to it,
because the corrdation will be alot higher. Let me take a look.

That was dl for that cluster of messages. Presumably Claudius did not yet have an answer, or at least
not one that "jumped right out." Milly moved on.

The seventh bulge dong the Sgnd's spine, Section 12, contained remarks smilar to the previous one,
except for three added comments:

Megachirops: Inthis case the low entropy regions have a congtant length of 4,194,304 hits, exactly
one-eighth as long as in Section 7. Does anyone e<se find this somewhat surprisng?

Ghost Boy: We would probably make them dl the same sre. The difference may be part of the
message, trying to tdl us something.

Claudius: Or could these be line drawings?—hinary images, black and white with no shades of gray.

The ninth bulge supported a hypothesis offered early in the history of SETI:

The Joker: My frequency andyds of this section suggests that we are deding with base 4 arithmetic,



rather than the base 2 binary we have seen esawhere. The temptation to interpret this as a biologica
description in terms of gtrings of four nucleotides is strong.

Attoboy: Beware of anthropomorphism. But | agree, the temptation is strong. | will try to correlate
this section with everything in the genome library.

Not surprisngly, Attoboy had not yet reported results from that effort. The task was a monstrous one.
The library to be examined held complete genomes for more than two million species, everything from
humans and oak trees and mushrooms to the smalest and smplest viruses. No one, no matter how
optimigtic, would hope for an exact match. It would be a mirade (and enormoudy relevant to the
universd nature of life) if anything correlated at dl with a living creature from Earth. But Attoboy was
right, you couldn't afford not to look.

Milly worked her way on through the signd, section by section. The exercise was giving her a strong
inferiority complex. The results that she was seeing had been performed so quickly, and offered such
powerful evidence of ingenuity— what could she possibly contribute? The team had dready established
the existence of unique start and stop sequences, each fourteen bits long. Numerica base and reading
order were known beyond doubt: integers were base 2 and base 4, with the most Sgnificant digit to the
right. Sequences of primes and squares and cubes had been discovered, more than long enough to be
unambiguous.

When she came to the vary end of the sgnd, with its termingtion as a repeated pattern of the
fourteen-hit stop sequence, Milly a once went back to the beginning and started over. The easy part,
falowing the trall that others had dready marked out, was over. Now she had to do something to judtify
her own presence in the group. St, observe, learn, keep quiet; that was dl very well—for the firg
half-day. After that, Milly hoped to bring her own speciad knowledge and experience to bear. She went
to a section near the middle of the dgnd, where andyss and comments by members of the Puzzle
Network were meager and fet tentative. This was a place with specid sgnificance for Milly. It was here
where she fird noticed the oddity that had evolved into the Wu-Beston anomaly, and she had studied it
extengvdy.

Something she had brought with her from Argus Station, more important than dothing or persond
effects, was her own suite of processing programs. She had no illusons that they were better than
anyone esg's; wha she was sure was that they were different. Also, they were hers, and she knew them
indde-out.

She began her andyss It was Smilar to what she had attempted months ago, with one crucid
difference: she could now build on everything established or conjectured by the Puzzle Network group.
The start-stop coding sequence was known. She was sure of the integers. Perhaps most important of dl,
ghe knew that what she was dediing with was a 9gnd. Puzzles aways become easer when you know
thet a solution exigts.

The section that she clipped out for ingpection was only a andl section of the whole, roughly a
hundred million digits out of twenty-one hillion. You could eat that up very quickly with images, but she
hed deliberatdly avoided low-entropy data runs. What she hoped to find was "text"—whatever that term
might mean to an dien mind. It was too early in the game to hope for keys to an actud language.

After the firg few minutes, Milly entered the twilight zone. Her mind became a place where symbols
took on ther own life and formed their own relationships. The Sgnd contained dozens of these, short and
well-defined grings that had been identified by other workers as common repeat patterns, but were not
yet understood as to meaning. Sometimes the unknown grings appeared close to known integers,
sometimes they coupled only to other unknowns. At this stage of understanding, the "knowns' lay within



agreat quagmire of uncertainties. The trick—if a trick exised—was to stand on a firm starting-point,
something you definitdy understood, then discover a sequence that dlowed you to scramble out dong it
to reach another point of understanding.

Milly worked on, oblivious to where she was or how long she had been stting there, until she found
her atention returning, again and again, to a sequence containing only a few tens of thousands of digits.
She had culled it piece by piece from the sea of a hundred million bits, without knowing a a conscious
levdl what she accepted and what she rejected.

What made these samples different from any random sdections? They seemed like a meaningless
mixture. The pattern, if it could be cdled a pattern, comprised sets of amdl integers, dways separated
from each other by a repeated dring. That sring dways contained the same twenty binary digits, and it
could indicate an actua number but more likdy stood for a symbol of some kind. Milly gave it a name.
Cdl it the 20-bit "connector.” Each block of connector-number-connector had its own start and stop
codes, separating it from other blocks.

Milly subgtituted the word "connector” in the data set in place of the 20-bit drings, put decimd
numbersin place of ther binary integer equivaents, and read the result.

On the face of it, she didn't have much. Here was elght-connector-six-connector-eight, followed by
the end-of-block marker. Here was eight-connector-seven-connector-eight, which was numericaly
dmos the same, and another block end maker. But next to that sa the group

one-connector-e ght-connector-one, and then the more mydterious
one-one-connectorconnector-six-connectorconnector-one-one.
Signifying?

Milly concentrated until the numbers and words swam and wandered and wobbled in front of her
eyes. Pattern recognition was what humans did well, better than any computer so far built.

There had to be a pattern, right?
Right! So recognizeit!
The display sneered back at her, Right! If you can!

Milly closed her eyes, took a deep breath, and sat mationless for along time. At the conscious leve,
she seemed to be drifting from thought to random thought. But when she opened her eyes she was
changing the word "connector" on the display to the symboalic "—".

The section she had been looking a became 8—6—8, 8—7—8, 1—8—1, 1,1— —6— —1,1. If
anything, that was more confusng than before.

And then, suddenly, it was not confusing at dl. Milly shivered and rubbed her eyes. How dense could
you get? Before she started, she had told hersdf the order in which a raionad being would try to
congtruct meaningful messages: mathematics, then physics, then chemistry. When that was done, you
could congder interpreting biology and language.

Mathemétics they had, at least a the levd of the integers. It might be months or years before they
advanced to complex variables and agebraic topology and the theory of continuous groups, but you did
not need dl those for a gart on other subjects.

In physics and chemigtry, what was the most obvious and fundamenta information a message might
offer? The periodic table was a basic building block, invariant across the universe. Hydrogen came firg,



hdium second, lithium third, and so on right up through dl the stable dements. Carbon was sixth, nitrogen
seventh, oxygen eighth, and you had absolutely no choice in those assgnments.

S0 now.
8—6—=8: carbon dioxide, complete with the symbol for a chemica bond.
8—7—=8: nitrous oxide.

1—8—1: hydrogen-oxygen-hydrogen—water. If you were a human, you would have placed that
fird. Did it occur more frequently than the other symbols? Milly would have to go back and check.

And 1,1— —6— —1,1? The dash was a dumsy notation for a two-or three-dimensona bond, but
the reader was presumed to be intdligent. This one was methane, CH, carbon with sngle bonds to four
hydrogen atoms. Maybe the 2-D or 3-D representation would be found esewhere in the sgnd, but
meanwhile this would suffice. Scanning the whole sequence, Milly could see more complex patterns. She
was reading a tutorid in dementary chemidry, one which confirmed & the same time theat the naturd
numbers represented the eements.

It wasn't a great discovery, maybe it was just one smdl step up the mountain of understanding
involved in deciphering an dien message. But it was her step, one that no one else had ever taken. Milly
didnt just want to post it on the Puzzle Network displays. She wanted to tell somebody, shout it to the
world before her brain burst and the information was logt.

She stood up quickly, swayed, and grabbed the edge of the console. She came close to blacking out
and had to drop back into her seat to save hersdf.

As dizziness receded she glanced over to see what time it was. Wdl past midnight. At once she knew
what was happening. It was her old problem. She had sat donein her cubicle, oblivious to everything but
the diolays and her own thoughts, for more than haf a day. Now that she was again aware of her body,
her mouth was dry and her throat fdt as though it could not swalow. She needed a drink, and she
needed to go to the bathroom—and both those things took priority over the table of the dements.

She stood up, more carefully this time, and eased her way to the cubicle door and out into the
corridor. She did not know where the bathroom was, but indinct told her that there must be one close to
a conference room. She moved dowly dong the corridor to the end, supporting hersdf with a hand on
thewdl and glad now that dl the doors were closed.

In the bathroom she relieved hersdf, then drank from a faucet and splashed cold water over her face
and wrigts.

She went back out into the deserted corridor. In her muddled-headed condition she had not noticed
before how quiet and dark it was. Everyone esein the Puzzle Network team must have gone to bed long
ago, and she should do the same. Her brain was not going to burst. She would post her discovery
tomorrow.

Milly walked back toward the entrance, dowly and weerily. Hafway there, her nose picked up a faint
and infinitdly attractive aroma. Someone had been cooking, and in her starved date the amdl was
ambrogd.

She tracked the food scent to a particular closed door, and stood in front of it. Every tissue in her
body cdled out for ingant nourishment. If there happened to be Ieftovers, surdy the person who had
prepared the dish would not begrudge them to Milly? She would leave a note, explaning what had



happened and promising to replace whatever she ate.

Her mouth, dry five minutes ago, was watering. She eased open the door of the cubicle. The lighting
indde was a alow stting, but she could see the food stand and a big brown crockpot stting on top of it.
The handle of aladle pointed invitingly to Milly.

She had taken two quick paces and was reaching out a hand when she redlized that the room was not
empty after dl. A huge person, big enough to obscure hdf the cubicles display screens, squatted on a flat
padded chair. As Milly dropped back a step, the black-clad hulk turned toward her.
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"Isthisit?' Unde Karolus placed a closed transparent container the sze and shape of a andl thimble
on the table. "'l wanted to be sure we were talking about the same thing before | go ahead and give it to'
the test team.”

It was the middle of the night in Alex's living quarters. Karolus, black-caped and hooded, had entered
without warning to be greeted by a deepy and Sartled Kate wearing only a short nightie. He gave her an
gopreciative leer before Alex appeared from the bedroom and she could retire into it.

Alex blinked in the brighter light of the living-room and picked up the miniaure vid. He lifted it close
to his eyes, peering at the contents. It contained a dark-gray liquid that moved duggishly as he tilted it.

"It doesn't look right,” he said. "The way it was described to me, there should be a lot of little bals in
there

"There are. At least, one of the Ligon techs took a quick look with a microscope and said there were.
They're red tiny, so they move around as though they're a liquid.”

"Then | guess thisiswhat we need. Did you have to come here in the middle of the night?"

"l thought we agreed this whole thing should be completed as fast as possible. Does your fét friend
dill say helll assgn Pandora to us?'

"For aful year, as soon as the tests are finished and we deliver the results. He's grumbling a lot, but
he dready vacated Pandora and came to Ganymede. He wants the Ops Center finished before he goes
back."

"Then let's get the tests over and done with, before he changes his mind. Who has the lig?!

"Nobody. Bat described one series of experiments that | dready passed on to Bengt Suomi, but he
wants our people to fed free to add any more physicd tests they can think of. He's convinced that when
the right experiment is performed, well know it. | told Bengt Suomi that Bat is expecting some
spectacular result, and you know Bengt. He can't wait to get started.”

"I believe that." Karolus siffed. "Il give Suomi the go-ahead tonight. Then the trouble will be
stopping him. 1 never met a scientist yet who didn't want to do just one more experiment.”

Alex was dill holding the little cylinder, and he moved it around so that the contents swirled up the
rounded sides. "Are you sure that these samples were taken from the man | told you about, in science
research quarantine?’

"Bither they were taken from Sebastian Birch, which is what | was told, or somebody in science
research quarantine is going to suffer a greetly reduced life expectancy.”

"How did you get them?'



"You don't know." Karolus reached out and took the container from Alex's hand. "And you don't
want to know. I'l tdl you this, though. Gram for gram, the gray mess in this bottle is the most expensive
materid in the solar system. It had better be worth the price.”

"Bat is convinced thet it will be."
"Do you have any ideawhy he's so hot for this2—not that it's any of our damned business”

"He's convinced that it's somehow connected to a wesgpon, and a woman who died at the end of the
Great War."

"Thewar?' Karolus scowled. "My God, the war was over thirty years ago. Battachariya must be off
his head."

Alex recdled Bat in the kitchen of the Bat Cave, peering into a seaming cauldron of bouillabaisse,
muttering, tasting, and adding asngle grain of cumin. "'l wouldn't say that. He is a little eccentric. But he
cooks and serves better food than I've ever had from the Ligon chefs or anyone e

"Redly?' Karolus raised his bushy eyebrows. "That's quite a dam. | wouldn't mind tagting some
mysdf. Good luck to him. I'm not aman to deny another his little pleasures— whatever they are. Which
ismy cue to leave and wake up Bengt Suomi, and yours to go back in there and service your extiremey
atractive friend."

Karolus stood up and pulled the black hood over his head. "Make sure Battachariya knows we are
keeping our part of the ded.”

"l will."

"l tdl you, young Alex, these past few weeks have left me much encouraged. Hector honking Lucy
Mobarak, you honking your own boss, no less, and the par of you locking in the ded for Pandora.
Meanwhile Great-aunt Agatha, that ghedtly old hag, is heading for the bone yard. There's hope for the
family yet."

He bulled hisway out. Alex locked the door behind him, reflecting that there would not be much hope
for the Ligon family until Uncle Karolus joined Gresat-aunt Agatha.

It was not reassuring to return to the bedroom and hear Kate, Stting cross-legged on the bed, say,
"So that was the dreaded Karolus. Y ou keep tdling me that he's terrible, but you know, | though he was
rather fascinating. He introduced himsdf to me most politdy.”

"Right. Mogt polite. As he was leaving he told me to get back in there and service my extremdy
attractive friend."”

"Did he redlly? Extremdly attractive? Polite, and aman of discernment, too. But not again, not tonight.
Come to bed. Tomorrow we go three more rounds on your predictive mode with Ole Pedersen. We
need deep.”

Asif she needed to remind him. Alex, once again comfortably in bed with Kate nestled into his back,
fdt a sudden attack of the midnight blues. Hector was going to receive the credit for the Mobarak merger
and for the dedl with Bat. Ole Pedersen, or, even worse, moronic Macanelly, would be given credit for
success with the predictive mode—alien influence and dl, which was no longer wild speculation since the
news blurts were full of the Wu-Beston anomay and the current work on sgnd deciphering.

And Alex?



A mere anonymous courier, running between Bengt Suomi's lab and Rustum Battachariya, relaying
other people's wish ligts and results, dl to be forgotten a year from now? Or, just as bad, the creator of a
predictive modd which consumed large amounts of the Seine's computer resources and produced

nothing more than a bad example of mistaken concepts that would be recorded as part of the long history
of modding?

Alex fdl adeep trying to decide which was better. Would you rather be forgotten, or blamed?



29

Suiced. Until Jan heard that word, she had not been sure of her own plans. Now she knew. The idea
that Sebastian's body would be invaded and taken over by sdf-replicating tiny machines, producing
changes that no one could predict, filled her with horror. Even if no one ese worried about the
experiment—it was no better than an experiment, no matter what Vania Bloom might ssy—she had to
gick close to Sebagtian and keep an eye on him.

He seemed more golid and indifferent than ever. He didn't seem to know or care what was done to
him. It was Jan or VVdnia Bloom who, day by day, checked progressin the nano development. The chief
technician, Ha Launius, inggted that the job was a Smple one, with no chance of going wrong. He was
confident and amogt as casud in manner as Sebadtian. It was I€ft to Jan to do the worrying. She knew
that never in human higtory had anyone devel oped a system incgpable of falure.

She made sure that she was present when the completed product was delivered. She sat and watched
as Ha Launius displayed the spray syringe. It was tiny, more like a toy than a medicd ingrument. The
tube hdd a few drops of migy gray-blue liquid, innocuous in appearance; but Jan could not repress a
shiver when Launius gpplied the syringe's tip to Sebastian's bared upper am. The liquid vanished
ingantly, absorbed through the skin.

"Feding dl right?' Vania Bloom, to judge from her voice, was more concerned than she would admit.
"Yegh!" Sebadtian sat dull-eyed. "Fine"
Jan wasn't. "What happens next?'

"For afew hours, nothing at dl." Ha Launius examined the empty syringe and nodded in satisfaction.
"After that, the nanos will have multiplied enough to make themseves fdt. Sebastian, you will run a
fever—no more than a degree or two, | expect—and then youll need to pee a lot. That's how the
nodules will be excreted. Make sure that you drink plenty of fluids to help your kidneys."

"When will it end?" Vania Bloom asked. "Before we began, you suggested four or five days would be
enough.”

"I was being consarvative. Safer to play it that way." Launius packed away the syringe in its little
carying case. "But if thisign't dl over and done with in three days or less, | owe you dinner.”

He left. Vania Bloom followed him a few minutes later, after advisng Sebagtian that his temperature
and pulse would be monitored remotely and reminding him that water would help to flush out his system.
Jan watched him closdly. For dl the notice he took of Vania Bloom's words, she might as wel have
saved her bresth.

Then Jan and Sebastian were done. It was no novdty, they had been done together most of ther
lives But since leaving Earth, things had changed. Perhaps it was Sebastian, perhaps it was Jan, but what
had once been easy companionship was now awkward. Sebastian never started a conversation. His



replies were only afew words. He seemed preoccupied, far off in some private world.

Jan stuck it out for three hours. At last she told Sebastian that she needed to go outside for "a breeth
of ar'"—anation utterly dien to a Ganymede native. He smply nodded. She left the research quarantine
fadlity and headed upward. The surface itsdf lay only four habitat layers above their heads.

Jan had made no conscious plan as to what she would do next. It seemed like random impulse when
she looked for and located a surface access point, donned one of the protective suits with its
superconducting fine mesh, and proceeded upward one more layer and out through multiple locks onto
the naked surface of Ganymede.

Close to the lock, the ground, worn down by the passage of many people and vehicles, had taken on
the texture of fine sand. Flecks of ice and mica at Jan's feet glittered in the light of the distant Sun. Farther
off, to her left, she saw sunglint on jagged ridges and icy pinnacles. She knew their name— those were
the Sabine Hills—but she fdt no desire to explore them. A brief pang of homesickness for the soft and
rounded contours of Earth came and went. She told hersdf that the Outer System was home now. She
hed better get used to the idea. Thisworld and this scenery possessed its own stark splendor.

It was not until she found hersdf walking steadily west, toward an array of gantries and scaffolds risng
into the black sky like the glittering spires of an dien city, that she findly redized what she was doing.
Ahead of her lay one of Ganymede's main spaceports, the home for hundreds or thousands of vessels
ranging in Size from single person space-hoppers to full-szed interplanetary liners. In the latter class—she
could not see it yet, but dready she was looking—was the OSL Achilles, being prepared for its next
flight from Ganymede to the Inner System. Paul Marr had told Jan that dthough he was on leave, he
stopped by the ship every day to see how preparations were coming aong.

Jan halted, stared up to the steady stars, and wondered if she should go no farther. Spending his
off-duty hours with Paul was one thing, behaving like a fool and interfering with his work was another.
But as she looked again to the spidery derricks and gantries, she recognized the solid outline of the
Achilles. Her steps, teking orders from somewhere other than her conscious mind, led Jan in that
direction.

Security at the ship—indeed, everywhere on the surfface— seemed casud to nonexigent. Jan was
able to gpproach the Achilles, operate the eevator on the scaffold surrounding the ship, and enter an
arlock unimpeded and apparently unobserved. It was a shock to emerge from the inner lock and find
hersdf face to face with Captain Kondo.

He indined his head to her politdy. "It is nice to see you again, Ms. Jannex. How may | help you?'

Did he have one of those phenomend memories, which could store awvay the name of every
passenger who ever traveled on the Achilles?

Kondo's next words diminated that idea. "If you are seeking my firg officer, you are fortunate in your
timing. He isin the engine room, far aft, but he is preparing to leave momentarily. Although you know the
way there, | would much prefer you to remainin thislocation. | will make him aware of your presence.”

His tone was formd, but as he turned away the captain added, "I fed | am much indebted to you, Ms.
Jannex. Many times | have urged Paul to enjoy himsdf and to take more relaxation between trips, but
awaysto no avall. It ssemsthat you have succeeded where | faled. Have fun with my first officer—but
please bring back enough of him to fly the Achilles.”

After that parting dig he left Jan to wait done. She stood by the airlock exit, glad that Captain Kondo
would not be present to observe her interaction with Paul—whatever it might be.



Paul appeared afew minutes later. He said, "Jan!”

It was impossible to tdl from the one word of greeting if he was actudly pleased to see her. Her it
ruled out ahug or other gesture of affection.

"I'm sorry, Paul. | wasn't planning to come up here at dl, but then they started the duidng operation
on Sebadtian, and it made me fed redly uneasy, and | know it's supposed to be harmless and painless,
but he's going to run afever, and somehow..." Her voice trailed away.

"l understand. How long will the operation take?"
"No one seems sure. Three days, maybe four."

"Then the worst possible thing that you could do is hang around dl the time with nothing to do but
worry. Do you have to be anywhere specid for the next few hours?!

“No."
"Then come with me. | guarantee something to take your mind off Sebagtian for avhile™
"Where are you going?'

Paul pointed a finger upward, and grinned when he saw Jan's expresson. "No, | dont mean the
forward observation chamber of the Achilles. Weve been there, done that—or tried to. | knew | would
be in the spaceport today, so | booked mysdf for a space-spin. | asked for a sngle-seater, but Il call
and change it to a Sde-by-side with dud controls.”

"I'm going to fly a spaceship?’

"No, youre not. Another day, maybe, but not today. Divison of labor. | do the flying, you do the
sght-seaing.”

Jan had not agreed to go, but gpparently refusd was not an option. Paul said, "Give me a minute to
get my it on. Good thing you are dl s&t," and popped into an adjoining cabin before she could speak.

Again Jan was left ganding alone. She fdt much better. There were times when it was good to have
someone e se making the decisions.

Suited and outside the Achilles, Paul led them across an open expanse of the surface dotted with
grdl spacecraft. Here and there, bright red shidds againg the solar hall of high-velocity protons hid
whaever sat beneath. There were too many ships to count and to Jan the place was a maze. Paul
obvioudy knew exactly where he was going. Fifteen minutes later he hated by a blunt-nosed oddity that
reared high on 9x skinny legs. To Jan's earth-trained eye it resembled a giant blue dragonfly. Paul patted
the Sde as they came up to it. A hatch in the side promptly opened and deployed a narrow ladder.

"Don't you have to make arrangements in advance for this sort of thing?" Jan asked, as they dimbed
up and dropped into massive cushioned seats. Jan's at once adjusted to her Sze.

"You might think s0." Paul was checking read-outs. "And the average person couldnt take a ship
without pecid notice. But I'm in the business. It's one of the perks. A lot of crew become planet-crazy if
they're stuck below surface between flights so we can fly anytime we want. Ready to go?'



It was arhetorica question, because Jan's weight had suddenly become immense. The dragonfly was
rigng and roteting, her somach was turning with it, and the surface of Ganymede dropped away with

dizzying speed.
She said, through clenched teeth, "What's our acceleration?”

"One gee" The cabin had pressurized and Paul was opening his hdmet. "I thought | ought to make
you fed a home."

This was one Earth gravity? But then, before she had time to ponder how quickly the familiar became
unfamiliar, she had something e se to think about. Another ship, this one ten times ther Sze, flashed by in
front of them. Jan saw aline of portholes and peopl€'s heads, and knew that they had missed each other
by afew tens of meters,

"Pafectly sefe” Paul must have heard her gasp. "Were in the ariva zone, relative pogtions are
controlled to within millimeters. Once were clear of this | doubt youll see another ship until we come
back into land."

"Where are you taking us?'
"Wherever youd like to go."
"How about 10? I've heard it's spectacular.”

"It sure is. Spouting volcanoes and lava and flaming sulfur pits. I've tried to paint that scene a hundred
times, but I've dways thrown away the result. | can't even get close to the redity. Whenever | read a
description of Hell, | think of 1o. But we can't go there today.”

"Power limitations?'

"No. The Moby will run forever. But Ground Control doesn't want crew members joyriding out to
Uranus or Neptune, so they're gingy on volatiles for reaction mass. Anyway, a round trip to 1o is aful
day'sride at our acceleration. Well just ride around a bit."

Perhaps they would, but a the moment the dragonfly ship seemed to be plunging draight for the
center of cloud-racked Jupiter. The planet was swdling vishly, at least in Jan's imagination. She recalled
their last encounter with the planet, and the Achilles near-fatal swingby. What on earth had Sebastian
been trying to accomplish when he fiddled with the locks? He had never answered her when she asked
him that. Jan had never admitted it to Vania Bloom—in fact, she had inssted on the exact opposite—but
Sebagtian's behavior was becoming steadily more peculiar. Although he dill stared endlesdy a images of
Jupiter and Saturn, he no longer drew their cloud patterns. He no longer seemed to do anything at dl.
Anyone examining him would conclude that he was hdf-witted or drugged. He had not dways been like
tha—if he had, he would never have passed the tests, and he and Jan would ill be back on Earth. But
inhis present condition, where in the System could Sebastian possibly be alowed to go next?

"Mindif | tak?" Paul broke into her thoughts. "Y ou seem a bit out of it."

“I'm dl right." Jan could detect a dight change in heading, they were no longer plunging sraight for
Jupiter. "The view reminded me of ... something.”

"That'swhat | was afraid of." Paul swiveled his seat to face her. "I was surprised to see you board the
Achilles today— surprised, but pleased. Because there's been something | wanted to say to you, and
I've been putting it off."



What was coming? Jan diffened in her chair as Paul went on, "Weve had a great time these past few
weeks—at leadt, | have. But in Sx days the Achilles will be gone, and I'll be gone with it. Now, I'm a
slor and I'm probably a typical one. If it hasn't quite been a girl in every port, it has been a different
companion on every trip. Two or three weeks were just enough time to start something going, then when
you arrived at your destination you went your separate ways with everything tied off neat and avilized. |
wont lieto you, Jan, I've had ahdl of atime doing that and there were never any regrets.

"S0 | ought to be the last man in the System with any right to complain when something cools off.
Except it hasn't been like that with us. We were redly intense on the way out to Ganymede, and again
after we arrived until you went off to see how things were with Sebastian. | thought that was it, things
were over between us. But you came back and we were hot as ever. | was darting to imagine that we
might be something specid for the long-term. Then Sebastian had to have this weird operation done, and
away you went again.

"Now, | don't want you to think I'm jealous of the poor bastard. I'm not. I'm sorry for him, because in
my opinion— don't get mad—he's nat firing on dl neurons. But it seems like whenever he's in trouble, |
disappear off the screen so far as you are concerned. Like today. You come aboard the Achilles, and |
get a big lift just out of seeing you. Only it turns out you didnt redly come to vist me a dl. You came
because you were worried about Sebastian. So | bring you up here, thinking this will take your mind off
him. But after take-off, you went away somewhere indde your head. Tdl me the truth. Were you thinking
about Sebadtian just now?!

Jan paused, then reluctantly nodded.

"Do you wonder if | can't see any sort of future for the two of us? What do you want, Jan?'
"l don't want you to leave"

"l have to leave. The Achilles lifts off in 9x days."

"l know. | didnt mean that. Look, Sebastian's operation will be finished in three days. Will you wait
that long, then ask me again what | want?"

"If it has to be that way." The ship had been fallowing a long curved arc while they taked. Jupiter's
great orb had vanished, and the frogty glitter of Ganymede lay dead ahead. Paul turned to face away
from Jan. "I will ask again. But I'm afraid | aready know what youll say. We'd better close our suits,
well be landing in five minutes”

"That would be good. | have to get back to the research fadlity.”

Jan ligened to her own words, and she couldn't believe she had spoken them. They confirmed dl
Paul's worries and doubts. She wished they could ride out, just the two of them, and never come back.

Except that it wouldnt work. Her ties to Sebasgtian were too strong. The hdl of 1o was nothing
compared to the hdll that was Ganymede.

Jan had been away for more than three hours. In that time Sebagtian, so far as she could tdll, had not
moved a millimeter. He sat on his bed staring at the false-color display of Jupiter that covered one whole
wall. The centuries-long hurricane that formed the Great Red Spot was muted to dull orange. Curling
white vortices of anmonia, each one the Sze of Earth, oun away from its western edge.



" Sebadtian?'

He did not respond. Jan went across to him and put her fingers to his forehead. Her own hands fet
icy, but he was surdy warmer than usud.

"Thirty-eight point two degrees" sad the disembodied voice of Vadnia Bloom. "A little fever, but
nothing to be concerned about. Don't worry, | have his bedroom continuoudy monitored. Everything is
going according to plan.”

"I'd like to gtay for awhile

"There's no problem with that. We can give you your own room, you can spend as much timeinit as
you like. I'l make it so you can monitor the bedroom, too."

"That would be perfect." Jan moved to stand directly in front of Sebastian. "How do you fed?
"Good."

“Not too hot?"

“No."

"Or hungry?”

"No." The moon face was impassve. His eyes never Ieft the display.

Jan recdled the way that he had been on Earth, with his talk of strato-cumulus and cumulo-nimbus
cloud layers. Now it was hard work to wring a monosyllable out of him. She had to get him moving,
make him think about something more than the damned clouds.

"Sebadtian, do you know where I've been? | think you would love it." She described her trip to the
surface, the suited walk across icy rock beneath the unblinking stars, and the wild space-spin with Paul
Marr. She gave lots of detalls and tried to make it sound as exdting as possible. Sebastian did not look
a her, but he was certainly ligening. Once or twice he nodded.

At the end Jan said, "Maybe you and | can take a ride together, as soon as the duidng is finished?
We could fly dl the way in and swing by 10."

That ought to grab him. Back on Earth, Sebastian had been a far better pilot than Jan—an absolute
neturdl, according to the Globd Mineras sky chief.

"MWbe_"

But his flat, neutrd voice said, | don't think so. In spite of anything that Vania Bloom and Hd
Launius might say, or even bdieve, Jan was profoundly worried.

A space ride together, to view 10 or some other world of the Jovian syslem? Not unless he changed a
lot from his present condition. As he was, Sebastian was not likdy to be going anywhere. Ever.
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Contrary to widespread opinion, Bat was not a misogynis. True, he did not enjoy the company of
women, but neither did he care for that of men. He tolerated the presence of a sdect few humans
beyond that he saw no need to venture.

Nor was he unsympathetic to youth. His own adolescence had been a period of extreme trauma in
which he fdt at war with the rest of the universe, so he was sympathetic to anyone who had recently
endured the same traval.

The glare with which he greeted the young woman who entered his cubicle therefore had nathing to
do with gender or age. It was late at night, he was awaiting the arrival of Alex Ligon, and a closed door
should be enough to guarantee privacy. In addition, he had been interrupted while pursuing a difficult and
abstract line of thought on the SETI problem.

Theintruder was saved from Bat's righteous wrath not by anything she said, but by what she did. As
she came in she stared a the brown crockpot. Her glance findly moved to the seated figure, but Bat had
caught her expression long before that.

He recognized that look and sympathized with it. The new-comer was hungry, starved-wolf hungry.
Such a need excused amost every form of improper behavior.

Moreover, its satisfaction mugt not be delayed by the conventiond niceties of forma introduction. Bat
waved a hand toward the food stand. "Bowils are on the lower rack. Help yoursdlf. Eat, and enjoy.”

The woman nodded and grabbed the ladle, but she stared round-eyed at Bat as she filled a bowl with
herb risotto. Thirty years of rude stares had accustomed him to such a reaction. He said, "When you
have taken as much food as you want, | request that you leave. | am expecting a vidtor, and you are
greatly disurbing my work."

The woman mumbled something unintdligible through a mouthful of hot rice, but rather than leaving
ghe swallowed and said, "I'm sorry | came in without asking. Are you Megachirops—the Grest Bat?'

"Thet is my name within the Puzzle Network. This section is dedicated to Puzzle Network activities.
Others are not supposed to be here

Sill she did not move, except to continue gobbling the result of Bat's culinary labors so fast thet he
knew she could not possibly savor the ddlicate balance of flavors. Findly she paused between mouthfuls
to say, "This tastes wonderful. It's saving my life My name is Milly Wu."

"Of the Wu-Beston anomay?' Her presence in the andys's center at last made sense.
"That's right."

"Then you have a message waiting for you. It came in a few minutes ago from the Argus Station a
Jovian L-4. It contains a privacy tag, which means that it can only be read usng a cubicle code.” Bat saw



no reason to add that privacy tags were no chalenge, he had read the message, and the sender had
cagly offered no details except to request areturn cal. He went on, "But then is no cubicle set aside for
Milly Wu, and no cubicle code.”

"Oh, I'm sorry. | gave you my name but not my Puzzle Network name. | go by Atropos, and I'min
Cubide Twelve"

Few thingsin the System impressed Bat. When one did he took care not to let it show. This was Milly
Wau, discoverer of the Wu-Beston anomaly. And she was Atropos, a journeymean triple champion in the
Network. Such taent could be expelled from the room, but not precipitately.

He asked a palite question, expecting a negative answer. "You mugt have arrived only recently. Are
you making progress in deciphering dements of the SETI sgnd?’

Her response made Bat fed that he had made an anful mistake. She crashed the bowl down
haf-empty on the stand and exclaimed, "Yed Yed"

Now she was going to stay and spout rubbish a him when he should be working. He became
convinced of that as she babbled on. "I believe I've found something, an interpretation that I've not seen
inany other andyss. | started work in Section Fourteen—you know the twenty-seven section mapping
of the whole anomay? Of course you do, you probably created it. Anyway, it's the same place where |
fird noticed the existence of a Sgnd, out a the Argus Station. But today | had the advantage of the
interpretive suggestions that you and the others have made, so | was able to start with a knowledge of the
integers and arithmetic operations. It took me forever—that's why | blundered in here looking for
something to eat—but findly | began to put a few pieces together.” She advanced to stand by his
console. "Mindif | use your displays?'

Bat had not invited Milly Wu to talk about her work, nor did he now give approva for her to use the
equipment in his cubicle. That did not stop her. She continued to speak, rapidly and intensdy, and threw
images on the screen a such a dizzying speed that for the fird minute Bat was congtantly about to
interrupt and gect her. Then he found himsdf concentrating, just to keep up with the sream of
information. After that, intellectud interest took over.

By the time that she delineasted the 9gnd sections that provided formulas for smple chemicd
compounds, Bat was persuaded. He nodded and said, "Yes, that result isnew. And it is degant.”

Ba employed his own vocabulary for describing the work of others. Interesting meant dull,
fascinating indicated thet the result possessed some minor interest, while remarkable was eguivaent to
Wolfgang Pauli's, This theory is so bad it's not even wrong. The word elegant, which he had just
used, was reserved for cases where Bat was impressed.

There was vigble proof of that fact, had Milly known how to read it. Just before she came into the
room, Bat had filled a large bowl with pedl-less, seedless oranges. He had intended to eat his way
through them as he worked. When Milly concluded, the bowl sat cradled on his bdly, ignored and 4ill
full.

Bat now took an orange, popped it whole into his mouth, and placed the bowl on the desk in front of
him. It was logicd to continue the discussion, pointing out to Milly how her work dove-tailed with some
of his own thoughts on deciphering other eements of the 9gnd; but other matters were going to intrude.
Alex Ligon was dready late, and dthough his message had been terse and guarded, it implied find results
from Bengt Suomi and the Ligon Industries team of scientists.

Milly knew nothing of any of this. She read Bat's scowl differently. She said, "Thank you for the food



and thank you for ligening," and started toward the door.

"One moment.” Bat held up a pudgy hand. "I would like to pursue your ideas further, but in the
near-term | am otherwise engaged. If you would be free to return...”

"Tomorrow?' Milly's face showed mixed fedings of pleasure and disgppointment. She had done
something new—even degant. Food and drink had restored her, so that she was in no mood for deep.
And she had a chance that might never be repeated, an opportunity to work one-on-one with a leading
Master of the Puzzle Network.

But Bat was frowning and sheking his close-cropped round head. "I was not thinking of tomorrow. |
hed in mind, say, one hour from now. If you were to return then, my other meeting should be concluded.”

Milly nodded. "One hour. If you become free before then | will bein Cubicle Twelve."
And she was gone.

Bat nodded approval. It was nice to ded with someone who knew how to make up her mind. Milly
Wu's results were indeed elegant. However, they added to a strange suspicion that had been dirring for
daysin the base of hisbrain.

Ba settled back in his seat and closed his eyes. He sensed that the world-lines were converging, and
esch one might require hard thought. It was one of those rare occasons when he envied Mord's

cgpability for parald processing.

The waiting message was, as Milly had expected, from Jack Beston. She made sure that the cubicle
door was closed, invoked her own code, and was met by Jack's green-eyed glare. His excited tone
matched his expression. "Milly, I'm delayed a L-4. | have no idea how long | mugt stay here. Cdl on a
tight security drcuit and ingg on tadking to me. Il explan." Problems & Argus Station? But Jack
sounded more pleased than darmed. Milly asked for a secure line and waited impatiently as it was
established. When the connection was completed, to her annoyance the face that appeared on the
digolay was not Jack. It was Zetter, looking, as usud, ready to cook and eat her own grandmother.
Except that now her thin face wore an expression of ill-disguised triumph.

IIYS?I
"I'm returning a cdll. | need to speak with the Ogre.”
"Heisunavalabdle"

"Sation security can reach him at any time. You know that better than anyone. That's you. | don't
think Jack Beston would like to hear that | tried to reach him, and you blocked my cdl.”

It was a power sruggle, pure and Smple, the kind of thing that Milly loathed. Zetter glared hatred out
of the display, then vanished.

Milly watched the clock. In less than thirty seconds Jack's face appeared.
He greeted her with, "Anyone with you?'

"I'm done, in a secure environment.”



"Good. Let's hope that the Bastard can't tap into a secure line. | believe thet this time he's made a big
migake."

"How?'

"He made a ded with the Puzzle Network when he didn't need to. Milly, | have good news" Jack
glanced from Sde to side, as though even in his own gation he worried about being overheard. "Were
darting to crack the sgnd. Not dl the Sgnd, of course, and only partia results where we have them a
adl. But Pat Tankard and Smon Bitters are making progress. The whole job will ill take years, but we're
beeting the Bastard. We're moving ahead of him.”

"Are you sure? Do you have an information pipdine into Odin Station”?”"

"Not ardiable one. Zetter dill has hopes, though." Jack was frowning. "What's your problem, Milly? |
thought the news would make you ecstatic. We've aways agreed that detection is good and verification
is better, but until you have interpretation you're not even hafway up the mountain.”

" haven't changed my mind. But Jack"—when had she started to cdl him Jack, rather than Sr or Mr.
Beston, or even the Ogre?—"it's not hgppening only on Argus Station. The Puzzle Network group here
is meking progress, too. My guess is that your brother's team is moving dong just as quickly. All of us
overestimated the difficulty of making someinitid sense out of part of the Sgnd.”

Jack's scowl turned him back into his usud Ogre sdf. "Don't kid yoursdf, Milly. The Bastard's team
are idiots, nothing but trained monkeys. If they have any results, it's because they are taking them from
the Puzzle Network. What has your group found so far?*

That was a tricky question. Milly was working for Jack Beston and the Argus Station, but she fdt
honor-bound to abide by the rules posted at the Puzzle Network: Nothing that we receive from Odin
Sation should be sent anywhere else. It may be shared internally, but must be treated as
privileged information.

She could not be sure what information, other than the raw sgnd, the Puzzle Network had received
from Philip Beston. Perhaps the fundamentals of sgnd partitions and the mathematicd basics had
originated at Odin Station. Milly didn't share Jack's wighful thinking that his brother had assembled a
team of incompetents.

The one safe area was her own results. Bat had assured her that they were new, which meant they
could not have originated in the Bastard's andys's center.

She provided a quick review of what she had found. Jack's frequent interruptions for darification gave
her a new gppreciation for Megachirops. Her explanations to him had been a hurried and muddled firgt
attempt, yet he had grasped methods and results without asking a Sngle question. As she spoke she
heard aloud bang on the door, which she ignored.

When she finished, Jack shook his head. "Interesting, but nothing at dl like what we have. Not in the
same part of the sgnd, not in the same area of knowledge. Remember we once talked of usng the
biologicd approach, coding the nuclectide bases of DNA?"

"We did. | was skeptical, because it would require that dien evolution follow the same biochemicd
pattern as ours. But I've seen the same suggestion of biologicd coding made here by a Puzzle Network
Master."

Milly fdt a twinge of conscience as she sad that—the find comment strayed beyond her own



work—but she was reassured when Jack replied, "Weve gone farther than a suggedtion. Pat Tankard
and Smon Bitters took some old work of Arnold Rudolph on quaternary codes. They applied it to a
forty-million-bit chunk of sgna between two sections that we fed sure are image format. The idea was to
seeif binary digit pairs might match nucleotide bases. Of course, there's no way of knowing in advance
which of the four nucleotide bases corresponds to any particular par of binary numbers. So Tankard and
Bitters took every possible combination of two zeroes and ones. For each case they scanned the whole
sgnd section, looking to seeif any recognizable sequence came up again and again. And it did. For one
base-to-binary-pair assgnment, a ten-letter sequence, GGGCAGGACG, cropped up agan and agan.
It's used in basic gene-swapping, and it's present with dight varigtions in everything from bacteria to
humans. This region of the SETI sgnd isriddled with it. Do you see what this means, Milly?'

She did, very dearly. "The diens who sent the message are close to us in chemistry and structure. If
we have the GACT code, we can look for and read out whole-organism genetic profiles.”

"You bet. And then we may be able to make them! We have the information to build dien life forms,
not just learn about them. Now you see why I'm not on my way to Ganymede. Were on a
round-the-clock schedule here, and I've got to stay and keep everybody husiling.”

"Do you want me to come back?' Milly was excited, but alittle hesitant. She did not share Jack's totdl
confidence in what the Argus Station crew had done. Every puzzle had an infinite number of wrong
answersin addition to the Sngle correct one.

"No. Y ou're meking headway and there are plenty of problems to go round. | told you, dl our work
has been in one amdl part of the data, a smdl fraction of one percent of the whole sgnd that weve
sarted to cdl the biology site. There must be others—math Sites, physics Stes, chemidry gtes like the
one you found, maybe even language Sites.

"You day there, Milly, we go dl out—and we leave the Bastard standing!”

Jack vanished from the display, as much of a driven whirlwind as ever. Milly cut the connection before
Zetter could reappear for another turf war. She sat down in the cubicle's sole chair and stared at nothing.

No matter how you looked at it, the Argus Station team had accomplished something of grest
potentid sgnificance. Now the quetion arose, what was Milly going to do with the information? In
principle, the only restriction on her was that she should not give Odin Station data to anyone, especidly
to Argus Station. What about the other way round? If she followed her naturd indtincts for open transfer
of information, she would tdl the Puzzle Network about the Argus Station results. That, in turn, would
aurdly lead to Philip Beston finding out what his brother had accomplished.

But was that a bad thing? The potentia gans for everyone were so gredt, everything from
fagter-than-light travel to vacuum energy to extended lifespan, it seemed arimind to lock away important
resultsin secret boxes.

Milly made a decison. Her loydty had to be to the human species, not to any sngle member or
group. She headed adong the corridor to Bat's cubicle. He had said one hour, but in her current mentd
gate time meant nathing. It might have been aful hour, or it could have been only ten minutes.

In any caseg, if he didn't want her he could ask her to leave. She had lived through that once tonight
dready.



A worse gtuation would be if the expected vistor happened to dill be there. Milly was willing to tell
Bat about the Argus Station developments, but she could not make such an announcement to a stranger.

She came to Bat's cubicle, stepped close, and placed her ear againg the crack of the door.
Not a sound. Good.
Thistime a least she would knock.

Milly rapped on the hard plastic, swung the door open, and marched in.

Alex was late. He had been ddayed, then delayed, then delayed again. The worst thing was, he
couldnt complain. He knew what was going on and he could even sympathize with it. He had been the
cause of dmilar delays himsdf, many times. There was adways the urge to perform one last test, check
one more item of data, add another explanatory comment...

He hoped he didn't ook like Bengt Suomi when he was doing it. The chief scientist of Ligon Industries
was dark-haired and dark-complexioned, an extremdy tdl man with a permanent stoop. He was
supremey competent and supremey thorough, but his saturnine countenance suggested that he had never
laughed in his whole life. Every result that he had approved for release to Bat appeared to cause hm
intestind agony. Twice he had seemed ready to hand over the file, twice he had pulled it back and gone
off to verify some amdl point with one of his gaff.

The third time that he had appeared, Alex grabbed the file from Suomi's hands, whipped up the
associated data cube, and ran. He ignored the anxious cry "... but the units of the magnetic fidd..." that
followed him out of the room.

Now he fdt like the White Rabbit, scurrying dong the endless warren of corridors and tunnds leading
to the Puzzle Network's Command Center. He was late, he was late, and it totdly fit his ideas of Puzzle
Network members that they had chosen a ste on Ganymede that could be found only by negotiating a
labyrinth. It had been easier to reach the Bat Cave on Pandora. One thing was certain, there mugt be an
dternate route to this destination. The tunnels were in places so narrow thet Bat would have to be
greased and fired from a cannon to pass through them.

He was at least hdf an hour late. He had tried to cdl ahead on his wrigt unit, and typicd of Bat there
hed been no answer. Alex arrived a what should be the find door, hurried through, and found himsdf in
anarow deserted corridor. The floor was covered by a thick sound-deadening carpet. This was the
place, it had to be because it fit Bat's description—but where was Bat? Alex saw a dozen blue doors,
every one closed.

That was dl right. No onein hisright mind would be here a this hour. That left Bat. Alex went aong,
banging on each door as he came to it urtil he heard a deep-voiced, "Y0? Enter.”

Alex'sfird impresson was of an unlit empty room. Bat, swaddled in black dothing and with a black
hood around his head, formed a mound of darkness on a padded sest like the one he had occupied in the
Ba Cave.

Alex decided to beat Bat to it. "I'm very late. I'm sorry, but there were last minute changes.”

"The time was not wasted." Bat held out a hand. "The results, if you please. | assume that you have



them?'

"l do, but I'm afraid that you will be disappointed. Bengt Suomi's team performed two hundred and
eghty-saven digtinct tests on the nodules taken from Sebastian Birch's body.” Alex gave Ba the data
cube and the sheaf of papers. "I gather you've been over many of the early results dready with Bengt
Suomi. He found only one thingin these latest batch of tests that qudifies in his mind as inexplicable. He
doubts that it is Sgnificant.”

The grunt could have been anything, disgppointment or disagreement. Bat said only, "A judgment as
to Sgnificance depends on what a person hopes or expects to find. | beg your indulgence while | examine
these resultsin detall

Alex glanced a his watch. Bat might function wel without deep, but Alex didn't. The discussions of
predictive modds went on and on, every day, and Mischa Glaub was a poor deeper. He tended to call
mestings at an early hour when he was in his worst mood and other people were groggy from low blood
sugar and lack of caffeine. He admitted—even boasted—that this gave him a psychological advantage.
Glaub had another sesson scheduled for tomorrow morning, which Alex and Kate were obliged to
attend.

Alex sad, "Let me tdl you about the one thing they found that Bengt Suomi consders new and
peculiar. It will save time”

Bat raised a magiderid am. "Judt as likdy, it will lead me to ignore other relevant information. Time
Spent in Sudy is not wasted." He reached forward and inserted the data cube. "They also serve who
only stand and wait. | say again, please indulge me."

Alex glanced around him. Bat's oversized seat took up hdf the cubicle. The rest was displays, desk,
control console, food stand, and a portable stove. The room offered no space for a second chair, in the
unlikdy event that Bat would have tolerated one.

Wait, maybe, but stand, no.

Alex sttled on the floor, back againg a wall and legs stretched out in front of him. From where he
was gtting Bat rose up as solid and steady as a black mountain. Occasiondly a sheet of paper was
discarded from the sheaf and fluttered to the floor. Occasondly Alex saw the whites of Bat's eyes,
prominent in the coal-black face as they glanced from page to display and back.

Ten minutes passed, and the floor was littered with discarded sheets. Alex moved to a more
comfortable postion. As he did so he heard a grunt—concern, surprise? He looked up. Bat's eyes had
closed.

It was far into the night, but surdly the man couldn't have falen adegp? Alex drew hislegsin close to
his body. He was garting to stand up when he heard a sound outside. The cubicle door opened. Its edge
gave him a sharp blow on the right knee and the young woman who entered dmost fdl over him.

Alex scrambled to hisfeet and they stood saring at each other.
"Who—" the woman said.

"l haveit!" The words that interrupted her came from Bat. He had emerged from his apparent stupor
and was suddenly energized. "Bengt Suomi isright. It is curious indeed, and it provides the question if not
the answer.”

Alex looked at the woman and said, "I'm Alex Ligon." She said, "Milly Wu."



Ba waved hisarms a both of them. "No time for that now. This has enormous potential importance.”

The woman said, "What about work on the SETI 9gnd?' and Alex knew why her name sounded
familiar.

"For the moment that is superseded.” Bat turned to Alex. "Even now, we mus be thorough. | am
ready to hear asummary of what the Ligon team considered important in ther tests.”

Alex hestated and glanced a Milly Wu. She shook her head and said, "I don't understand one word
of this. Y ou might as well go ahead.”

Alex consdered his answer. Bat was a devil for precison. "They didn't say they consdered that
anything was important. They reported that one test gave unusud results”

"Exactly. An excelent answer. Continue."
"Ninety-four tests involved the chemica properties of the spherica nodules™

"A wadte of time and effort. Any sdient results would surdly involve the nodules structure, which
would be destroyed by chemica tests”

"Bengt Suomi took very serioudy your request that they supplement your lig with suggestions of their
own. You asked that the team perform as complete a range of tests as possible.”

Ba bowed his head. "I did indeed, and | stand corrected. Bengt Suomi was right to proceed as he
did. Continue."

"Suomi happened to agree with your concluson—after he saw the results. The chemica tests gave
nothing. Then there were the dtructura microscopic tests, concentrated on geometry and mechanicd
properties rather than physcd or chemicd ones. They confirmed that dthough the nodules appear
supefiddly as perfect spheres, they have a didinctive microstructure. Each one contains tunnels running
radidly in toward the center. The tunnds are minute, though wide enough to permit the passage of gas
molecules. The team could not imagine any physca effect that might depend on such a structure. Bengt
Suomi describes that result as interesting, but not informetive.”

"An admirably cautious Statement.”

"The remaining tests involve physics. The nodules are stable over a wide range of temperatures,
pressures, and fidds. Radiation and particle bombardment affect them little, except for lattice didocation
effects at high energy leves. Electric and magnetic influences appear unimportant, even with intense fidds.
There was just one test result that no one could explain. The nodules act as a catays in inducing phase
trangtions of certain gases.”

Bat was nodding. "That is indeed the anomaous test result. Phase trangtions, moreover, for gases
which do not exigt in free form within the human body."

"Apparently. Suomi found that the catdytic effect was the strongest—the phase trangtion is dmost
ingantaneous—for free hydrogen. The effect weakens rapidly for heavier gases™ Alex was tempted to
add, dl this effort, and you're saying you agree exactly with Bengt Suomi's conclusons?

But Ba was not looking a Alex or & Milly Wu. He was gaing at the display, which showed a
megnified view of one sphericd nodule. The dark pupils of his eyes had dilated againgt their luminous
whites. He said, very dowly, "So we have the results | requested, and they prompt but do not answer the
key question: Why would anyone place such anomadous structures inside the body of Sebastian Birch



—a place where those Structures are unable to exercise the only effect of which they seem capable?’

The question had not been addressed to Milly Wu, but she said, "Maybe as a protection? Maybe the
nodules absorb free gases that shouldn't be there"

" think not. According to these reaults, the gases are not absorbed by the nodules. They merdy
induce an indantaneous phase change, from a gaseous to a far denser liquid form. Therefore..." Bat did
not complete his sentence. He puffed out hisfat cheeks, frowned, and turned to Alex. "Do you know the
exact location of the research quarantine fadlity where Sebastian Birch is being hed?’

"l can find out.” A cdl to Karolus would provide that information, but Alex was pretty sure his unde
would not want his name mentioned.

"Do s0. And then | have another request. It is possible that | am overreacting, but | would like you to
go to that fadlity and locate Sebastian Birch."

"l don't think they'll let mein."

"You underestimate the power of the Ligon name. It commands authority. Once you find Birch,
remain with him. Do not permit him to leave your presence, even for a moment." Bat rose, an imposing
presence that filled the room. "l will explain this later, but go a once, and quickly. Do not leave the
research complex. | will join you there as soon as possible. Before you leave, tdl me will the link on
these pages dlow me to contact Bengt Suomi a any time and place?’

"It ought to reach him wherever he is. But it's the middle of the night."
"l am not unaware of that fact."
Milly said to Bat, "It sounds like your meseting with meis off.”

"No. It is | hope, merdly postponed. Go with Alex Ligon, and hep him if help is needed. You and |
can meet tomorrow—if there is a tomorrow."

He turned to the communications unit, ignoring the other two as though they had dready |€ft.
Asthey headed away dong darkened corridors, Milly said, "What's thisdl about?"

" don't know." Which was the exact truth, but Alex fdt compelled to add, "Although | have no idea
what's going on, | do know one thing. Magrit Knudsen is way up in the Ganymede power structure, and
she was Rustum Battachariyas boss for over ten years. She says tha dthough he often understates, or
refuses to say anything a dl, he never exaggerates. | think we ought to hurry.”
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Ba made it sound easy. You go dong to where Sebadtian Birch is being hdd, and exert your
authority to make sure that Birch does nothing out of the ordinary.

Maybe it was easy, when you tipped the inertid mass indicator a over three hundred kilos, but Alex
didn't command that much weight to let im push people around. As they ascended the riser shafts and
skimmed dong interior dides, he saw Milly's eyes on him and he read their question: Who is this Alex
Ligon, and how is he going to do what even the Great Bat saysis beyond his powers?

That was Alex's question, too. When they had been traveing for twenty minutes he flipped on his
wrig unit at emergency interrupt. He tried to cal Bat, and for a change the line was open; but it was
locked into high-priority mode with another cdler. Alex's ID check indicated that Bat was taking to
Bengt Suomi.

It was the time for desperate measures. Alex placed another cdl. After a pause, in which Milly said
"Who?' and Alex answered "Reinforcements” the tiny screen came dive.

"Alex? What the bloody hdl are you playing a?' The growl was muted and tinny, but the glowering
face had logt none of its maevolence.

"I don't know. All I know is, I'm out of my depth.”

"If you're cdling me at this hour because you're in trouble with some goddamned woman..." The wrist
unit must have captured Milly in its viewfinder, because Unde Karolus went on, "My God, it's not even
the same one. Y ou're getting to be as bad as Hector."

"l need help.”

"You need treatment. D'you know what timeit is? Y ou're lucky I'm not a few years younger, or I'd be
out tralling for my own trouble in the lower levels. What the devil do you want?'

It was a waste of time explaining the whole thing to Uncdle Karolus, and anyway Alex didn't know the
whole thing. He sketched in the minimum, then said, "We're on the way to the research quarantine fecility
that's holding Sebastian Birch. | don't believe we can march up to the entrance and expect them to do
whatever we ask. Can you get usin?'

Karolus yawned, squinted, and said, "Who is she?'
"Thisis Milly Wu. She's hdping me"

"Hdping you do what?'

Bat only knows. "She's on our sde.”

"Sweet Alonzo. You think that's an adequate explanation? Either I'm going soft in the head, or you
are. | can't be bothered with postion fixes. Where are you now?'



"Levd fifty-nine, Sector one-thirty-four. At least forty minutes away from the lab, maybe forty-five"

"l must be crazier than you." From the grunting sounds, Karolus was pulling on pants or shoes. "I'll get
you into the place, and that's dl. I'm closer, so I'll probably beat you to it. But if you arrive fird, don't try
to go in. Stay on Leve five a the end of the find bend in the Sector corridor. Dont tak to
anybody—including me. | have acdl or two of cay own to make."

Karolus was gone. Milly raised her eyebrows at Alex.

He shrugged. "Tha was Unde Karolus. I'm sorry he's such a wild animd, but he does know how to
get things done.”

"No need to apologize. He seems preity reasonable for aman who's just been woken up in the middle
of the night. My own boss is an ogre. Compared with him, your uncl€'s a teddy-bear. Hey. Wouldn't this
be quicker?'

This was a high-speed lift that they were passing. It was intended for cargo only. Before Alex could
point out the dangers, Milly had stepped onto it and was whisked upwards out of Sght.

He followed, and fdt the crushing load of a two-gee acceeration. As his legs buckled and his guts
bottomed-out on his pevis, Alex thought again of Bat's words: It would seem that all the major
actions in your life are entirely dictated by women. There was no way he could make a cdl while
boosting upward, but when the lift tube spat him out on hands and knees on Leve 12—as high as it
would go—he tried hiswrigt unit again.

Sill busy. He swore, stood up, and set off dong the Sector connector.
"Your unde did tdl you not to cal him." Milly led him by a couple of steps, not a hair out of place.
"| was trying to reach Bat, not Karolus. We need to know what's going on.”

"Ba doesn't think so. It's the Puzzle Network mindset. You're expected to operate with incomplete
informetion."

"We catanly have that." Alex, in the middle of placing another cal, dapped at the unit to cut the
sequence off hafway. What was he thinking of ? He had been dl st to tak to Kate. And tdl her what?

Milly's use of the high-gee cargo lift had gained them at least ten minutes. They were on Leve 5 and
into the find approach to Sector 82 when Alex saw someone hurrying from the other direction.

Karolus greeted them with, "Thered better be a good reason for dl this, young Alex. And don't you
utter one word unless| ask you to." Then he amiled at Milly and said in a quite different tone, "I hope |
wasnt rude when | fird saw you. | was hdf-adegp. Maybe we can meet later on under better
circumgtances, and art over.”

Milly's nod to Alex—See? | told you he sounded nice—was at least as irritating as being caled
young Alex.

They were not heeding to Levd 4, where the only interior entrance to the research quarantine fadility
was supposed to be located—all other entrances led in from the raw surface of Ganymede. Instead,
Karolus was leading them dong a narrowing tunnd. A strong breeze blew in ther faces.

"Not much farther." Karolus paused beside a door set flush into the tunnd's sde and banged on it
hard. "Now, if they're worth haf the money | agreed to pay—here we go."



The door cracked open, noisly, and a worried, gnome-like face poked through from the other side.

"Quick. In." The man gestured to them, and jerked his head to glance dong the corridor in each
direction. "If anyone finds out that | let you in—"

"I know. They'l cut your bdls off and make you swdlow 'em.” Karolus pushed past him. "So youd
better keep your mouth shut.”

"You said cash.”

"Damnright | did. What do you expect, thet I'd give you a credit chit made out from Ligon Industries?
Il pay you cash—tomorrow."

"You tolo—"

"Never mind who | told or what | said. | was in a hurry. D'you think | carry that much on mein the
middle of the night? Youll be paid dl right. Where is Sebastian Birch?"

"Up the gtaircase, one level. Along the corridor, right turn, and fourth door on the left. Locked."

"Key?'

"Spinor lock. Here's the codes." The gnome handed over a dip of paper. "When you'e in, swalow
it

"Right" Karolus handed the paper to Alex. "Here you are. A chance to do something ussful. Well
save the explanations for later, but | hope you know what you're going to do after you eet that. Because |
sure as hdl don't.”

That made two of them—three, snce Milly Wu was undoubtedly as ill-informed as Alex. The interior
of the research fadlity, not surprisng given the hour, was deserted, but the directions were easy to
follow. They headed up a staircase, Alex one step behind and feding like a crimind. Karolus walked in
front and chatted eesly to Milly, exactly as though they dl had every right to be where they were.

"Along the corridor, fourth door on the right, and here we go." Karolus hdted. "Alex, do you want to
do the honors?'

The lock was reasonably smple, in kegping with a minimum-security ingalation. Alex suspected that
he could have opened it in fifteen minutes, even without the spinor codes. Five four-space rotations and a
pardld digplacement, and the spinor keys hissed findity.

"Right. That's my job over and done with." Karolus pulled the door, checking that it would open a
fraction. "He's dl yours. If anyone ever asks, | was never here—and I'll have hdf a dozen witnesses to
proveit."

"I thought you wanted to know why we need to see Birch."

"I do—some other time. Y ou owe me afavor, Alex, aswdl as an explanation. You get one, you give
one"

Karolus left. Alex pulled the door open wide. He peered in. The interior was a wel-furnished
gpartment, not at dl like the detention cdll that he had expected. The living room was comfortable, dimly
lit, and empty; asit should be, & this hour.

Two more doors stood at the far end. Alex advanced and opened the left-hand one, with Milly close



behind. It reveded atiny kitchen, unlit. Alex took a deep breath and turned to the find door.

It opened slently, reveding a smdl bedroom with a shower and bathroom attached. All the lights
were off, but enough camein through the open door. Alex surveyed the room, then turned for a second
ingpection of the living room and kitchen.

They had hurried through the night to find and guard Sebastian Birch. Since this was a quarantine as
wdl as a research fadility, the one certainty should have been Birch's presence.

So much for certainties.

Sebadtian Birch, whoever he might be, whatever he might be, and wherever he might be, was
nowherein this gpartment.



32

Jan had edten a little too much cultured lobgter at the Belly of the Whale; or maybe it was the rich
chocolate dessert that did not agree with her. At any rate, at the time of night when she normdly would
be in the deepest phase of her degp cycle, she found hersdf poised on the edge of consciousness. Faint
imagined voices spoke indde her head, their mutterings just too faint to be understood.

Shelay flat on her back, her thigh in companionable contact with Paul's. He was degping soundly, as
adways. He didnt usudly stay over at the research fadility—Vania Bloom somewhat frowned on the
idea—but preparations for the next voyage of the Achilles were going smoothly. He had pleaded for one
more chance to capture her in his painting. She was, he said, an unusudly difficult subject. Something in
her smile—a certain widfulness, a certain longing—eluded him. He wanted to try fird thing in the
morning, when his hand was & its steadiest.

Jan opened her eyes and stared up into darkness. Suddenly she was fully awake. The voices were not
inher head, they were redl. They came from the monitor system in Sebagtian's apartment. Was he taking
to himsdf, in his degp?

Not unless his voice could change ingantly from mae to femae and back.

She stared over at the video monitor and saw nothing. Sebastian's living room was empty, and his
kitchen and bedroom were dark.

"Paul." She nudged him, and he muttered a deepy protest. "Paul, there's someone in with Sebagtian.”
She poked himin the ribs again, harder, and swung out of bed.

"What was that for?' He was findly awake, and grumpy.

"Someone isin Sebastian's apartment. In his bedroom, | think."

"What of it? lan't he dlowed vistors?"

"At this hour?' Jan was into her clothes and feding around for her shoes. "L ook at thetime”

"l jugt did. Everyone in their right mind is adeep—as | was" But he was on the edge of the bed,
feding for dothing. "l fed sure that he'sdl right.”

"Somebody iswith him. | heard a woman's voice."
"Thenit's Dr. Bloom."
"It isn't. She told me she would be away from the fadlity tonight.”

"S0 she changed her mind." But Paul also was looking for shoes. "Oh, dl right. Go ahead, | know
youll worry unless you see for yoursdf. I'l follow you down.”



Jan gave him a quick kiss on the top of his touded head and was on her way while he was ill
fumbling at the bedside.

Thirty seconds took her to the door of Sebastian's apartment. It was gjar, when it ought to have been
locked. Suddenly wary—this was a quarantine as wel as a research fadility, so no one should be able to
enter—she eased the door open and quigtly stepped insde.

The living room was deserted, but she heard voices coming from the bedroom. A man and a
woman—and neither one was Sebastian.

She moved to stand at the bedroom door and listen.

The man's voice said, "l don't know. I've been trying to reach Bat for the past quarter of an hour on
my wrigt unit. He's inaccessible.”

"Not answvering?'
"Bugy line. He's taking to Bengt Suomi. He's ignoring my request for a priority override.”

They had been spesking in whispers, but suddenly the woman said, in a louder voice, "Look, this is
ridiculous. We're cregping around like burglars. How important do you think thisis?"

" can only go by what other people have told me. Bat never gets flustered, and he's never in a hurry.
If he says something's urgent, it has to be really urgent.”

"Then we should go outside and shout and scream until somebody comes dong who can help us find
Sebadtian Birch. But let me try something before we do that. | left my tak unit back in the work cubicle.
May | borrow yours?'

"It won't do any good. If Bat doesn't answer acdl from me, | don't see why held take one from you.”

"You're right, of course. But | may be able to cheat. The Puzzle Network employs a specia access
code. It'sfor use by Masters levd only, and I'm not supposed to know it. But | do. At least welll find out
how important thisis. 'Scuse me"

Jan had heard enough to be sure that the intruders, whoever they were, had no right to be in
Sebadtian's gpartment. And they sounded more puzzled than dangerous.

She opened the bedroom door and said, "Who are you, and what are you doing in a private
goatment?'

The woman was full-figured and apparently in her early twenties, and she went on taking into a wrist
unit. But the man, a few years older, svung sharply around and said, "We're trying to find Sebastian
Birch."

Jan heard Paul enter the gpartment behind her, and it made her fed a good ded more comfortable.
She sad firmly, "He should be here—where you have absolutdy no right to be. What business of yoursis
it where Sebadtian Birch is?'

“I'm Alex Ligon. Thisis Milly Wu."
"And where is Sebagtian?"'

"We have no idea—this place was empty when we arrived. But we wanted—"



He was interrupted. The woman, Milly Wu, was holding up her hand. Jan heard a man's voice,
thinned to a faint basso rumble by the wrig unit's smadl speaker. The woman interpreted. "Bat's been
Spesking to Bengt Suomi. Suomi agrees that it's absolutdy imperdive to find Sebastian Birch, and keep
him under lock and key."

"He was under lock and key," Jan said. "He just completed a ddlicate medica procedure, and it could
have Sde effects. Are you sure he wasn't here when you arrived?’

"Quite pogtive. How did you know that we were in this gpartment?’

Jan jerked a thumb toward the caling. "Monitors. No picture when the room is dark, but audio is
adways active. | heard voices. How did you get into the fadlity?'

The man evaded the question. He said, "We were sent here to find Sebagtian Birch, because someone
thought that he might be dangerous, to himsdf and maybe to others.”

He had hit one of Jan's hot buttons. She exploded. "Dangerous? Sebastian would never harm anyone
else—hut he might easily hurt himsdf. My name is Janeed Jannex, thisis Paul Marr, and we belong here.
We are responsible for Sebasgtian's sefety. I'll get an explanation from you two later. But firg—"

Jan looked draight up at the cdling and did what she should have done before leaving her own
bedroom—except that she had been sure that Sebastian was here. She said firmly, "Surveillance on, and
thirty-second reporting. | need tracer output. Where is Sebagtian Birch?"

In the few moments of dlence that followed she added, more to Paul than to the newcomers, "Ever
since the duicing operation began he's had a trace generator on him, with round-the-clock automated
aurvelllance. We should be able to track him anywhere he goes.”

"Sebastian Birch isin Section eighty-two," avoice sad from midar. "He isat Level Zero."

"That can't beright." Jan logt any resdue of cdm. "Levd zero isthe surface. It's vacuum. If he's there,
he's dead.”

"Or he'sin a suit. But he wouldn't know where the suits are.” Paul turned on Alex, who fdt as though
he was in a vacuum himsdf. "Did you two come in that way, from the surface?’

"No."

Jan had a terrible feding in -the pit of her somach. She said, "Sebastian does know where the suits
are. He knows because | told him, after 1'd been up to the surface and visited you on the Achilles. Some
things he remembers perfectly. | bet he's up there now, saring at Jovian cloud patterns.”

Paul nodded. "You're probably right, but we mugt go up and bring hm back. The surface can be
dangerous to a novice. Well find him eeslly if the generator is a body implant. The tracer will tdl us
exactly where heis”

He was trying to reassure Jan, but it produced an unexpected reaction. The voice from the wrigt unit,
now amplified enough in volume to be understood, asked, "Is there any posshility that Sebastian Birch
might obtain access to aworking ship?'

"Who the blazes is that?" Paul asked.

The mdeintruder said, as though it was supposed to mean something, "That is Rusum Battachariya"
The amplified voice continued, "If thereisaway for Sebastian Birch to gain access to a ship, he must be



stopped. Under no circumstances can he be adlowed to leave Ganymede.”

"There are hundreds of ships up there on the surface,” Paul said. "A whole fleet of them. Hell, surface
access hereisright next to amgor spaceport.”

"And Sebagtian is an expert pilot—a naturd, according to the man who gave us lessons.” Jan spoke
to the cdling again. "Surveillance. Priority report. What are Sebastian Birch's present actions and
location?"

" Sebastian Birch is moving across the surface at seven kilometers an hour. He is now in Sector
eighty-four."

"The spaceport sector.” As Paul said those words. Jan shivered. She asked, "Surveillance, how close
isheto aship?'

"Forty-seven ships in operating condition lie within four hundred meters of his present
location.”

"Do they have crews aboard?”
"That information is not available."

Paul said, "Chances are, none of them will have a crew aboard,” as the voice came again from the
wrig unit. " Sebastian Birch must be stopped, by whatever method. He must not be permitted access to a
ghip able to leave the surface of Ganymede.”

Jan chdlenged. "Why not? What makes you think you can give orders?’

"At the moment it would be counterproductive to tdl you my reasons for concern. Let me say only
that this issue is of paramount importance, and could lead to ... many deaths. If you question my
credibility, ask Magrit Knudsen of the Coordinators Office about Rustum Battachariya—but, | beg you,
doit later.”

Jan made a hard decison. She knew that Sebastian was completdy harmless, but—"Paul, we have to
stop him."

He, thank God, did not question her. He said & once, "Surveillance, couple to spaceport operations.
Operations, thisis Paul Marr, firg officer of the OSL Achilles. We have warning of a potentid escapee
from quarantine. Any individua found on the surface in Sector eighty-three should be taken into custody
and hdd pending my arrival. Use whatever means are necessary to secure him.”

Jan thought, And break my heart. She swalowed and said to Paul, "I have to go after him. Mysdif. |
have to."

" know. I'm coming with you."
The man, Alex Ligon, said, "What about us?'

Paul stared a him for a moment. "Look, | don't know what you're doing here, or who you are. But |
have pilot rating for everything from a one-person hopper to the biggest liners. If you can beat tha for
space credentials, come dong. Otherwise, don't bother and don't get in the way."

The man scowled and opened his mouth, but it was the woman, Milly Wu, who got in first. "You tdl
usto look, now you look. We've had no deep for close to afull day. | can't speak for Alex Ligon, but



I've had only haf a med since breakfast yesterday. We came running over here because we were told
that somebody might be in trouble. We don't know your friend Sebagtian Birch, and we don't know why
he has to stay on Ganymede. But as for me, I'd be just as happy never to meet him. Here" She took the
wrigt unit and tossed it to Jan. "Takeit or leave it. If you want to know anything else, don't ask me. Ask
Ba."

Jan cut off a developing argument. "Paul, | know your credentids very wel and they don't need to.
We have no time for a fight. You two, go back to Battachariya, whoever and wherever he is. Anything
needs sorting out about your coming here, we do it later.”

She Ieft before there could be more discusson. Ten seconds later, Paul had caught up with her. "You
wereright," he said. "And | was wrong. I've found out where my ego lies They were just caught in the
middle Mindif | lead the way?'

Jan didn't. Once they were out on the surface, Paul's lead would be essentiad. She had been outside
before, but compared to him she was a tyro. She fumbled her way into a suit a maximum speed and ran
the last twenty meters up the surface ramp.

Looking off to her right as they emerged onto Leve Zero she again saw a Siky dty of gantries and
scaffolds, glittering in reflected sunlight. Ther layout had changed since lagt time. Ships by the dozen—by
the hundred—lay scattered at the feet of the condruction rigs, everything from bulbous freighters to
spindly-legged singletons. High above everything hung the familiar bal of Jupiter, swollen and sriated. To
Sebadtian it might be an object of infinite fascination, but she could imagine how others saw it: only a
madmean would leave Ganymede and fly closer to Jupiter, just to tare at amospheric cloud patterns.

Jan heard a crackle on the wrist communications unit, then Milly Wu's voice. "Rustum Battachariya is
dill on the line. He wants to keep in touch with you. I'll try to patch himin to locd video and audio.”

The voice tha sounded in Jan's suit, however, was not that of Rusum Battachariya A mudcd
contrdto said, "Janeed Jannex? This is spaceport operations. We are taking over from automated
aurvallance. We have tracked your man, and he is entering a Mayfly-class sngle-seater.”

Paul broke in. "Thisis Paul Marr, firgt officer of the Achilles. Can you stop him taking off?"
"Oh, hi, Paul. Tess Wakabie here. Prevent m? How?"

Jan said, "Override the ship's controls.™

"Come on, you ought to know better than that. Manud controls can aways override remotes.”
Paul said, "What | had in mind was sending someone ouit to the ship.”

"Who? We have only three people on duty. Cargo arivas and departures are automated, and no
passenger ships are scheduled. We weren't expecting emergencies, or much of anything. Don't you
people ever deep? It's the middle of the graveyard shift.”

The woman was right. To Jan, it seemed no particular time of day or night. She would do better to
leave things to Paul, who knew what he was doing.

The woman went on, "If this Sebagtian takes it into his head to fly, helll be gone long before we could
get there. In fact, you are closer to him than we are.”

"Close enough to reach imintime to stop him taking off?*



"No. But | can direct you to another ship, Paul—a Flyboy scooter, two-person. Lots of voldtiles
dready onboard."

"That would be perfect. A FHyboy is faster than anything in the Mayfly class. No maiter where he
goes, well be able to follow and catch him. Isit ready to lift?"

"Ready asyou are. Do you want it?'
IIYSII
"It's yours. Bear twenty degrees |eft of your present heading. Keep moving and I'll steer you to it.”

Jan needed dteering. Lack of deep, her over-rich med, and the strange surroundings combined to
remove her from redlity. Her previous experience on the surface of Ganymede had been an unhurried
grall. Now she struggled to keep up with Paul, falowing him across a gritty plain of water-ice crystds a
hundred and fifty degrees below thar freezing point. It was not a run. It was not a walk. It was a rapid,
unsteady shuffle past looming insectile derricks and through the long black shadows cast by squetty cargo
hulls

A flash of blue on her right made Jan turn that way. "There goes the Mayfly," said the contrato voice.
"He's away. Don't worry, you have less than a hundred meters to go.”

Nether Paul nor the chief of operations, Tess Walkabie, had sad anything about the sze of the
scooter they would fly. Jan, dimbing after Paul up the short ladder, found hersdf gpologizing as she
sgueezed in beside him. Paul didn't even acknowledge that he had heard her. He had taken the controls,
and was flicking through a lightning status check.

Jan said, "'l thought this was supposed to be ready to fly?'

“I'msureitis You just don't skip your own checkout, ever. We're in good shape. Operations? We're
ready to go, but | don't have visud contact.”

"Hé's out of your line-of-gght and range. Don't worry about thet. I'll feed you the Mayfly's ID and you
or your autopilot can do the rest. Wherever he goes, your scooter can follow. You are fagter, and you
will catch up. Better set collison avoidance.”

"Daing it." Paul flipped a switch. "Prepared for take-off."

For Jan that was insuffident warning. Even after her earlier experience, she was unprepared when the
scooter reared to a verticd position and accelerated upward—hard. She could not fal, because the seats
were gimbdled to follow the direction of acceeration, but the change in dtitude brought her to an
uncomfortable fore-and-aft posture, knees crunched tightly into the narrow space in front of her seat. Her
view of the world outside the scooter became a flickering display, with benegth it a dit of transparent
pand that looked ahead to an dien fidd of stars.

"He's heading inward." Paul was sudying the information pand that ran across the upper edge of the
viewing screen. "We're trailing him, and our path is toward Jupiter. Y ou were right, Jan. He's back to his
old fixation with cloud patterns.”

There was a sudden and surprising interruption. The voice of Rustum Battachariya, so fant and
garbled by interference as to be dmogt unidentifiable, broke in from the wrigt unit that Milly Wu had
given to Jan. "A fixation with clouds would be acceptable. Regrettably, that may not be the case.”

The unit was not designed for such long-range operation. Bat was fading in and out as he went on, "If



Sebagtian Birch merdy desired to observe... disturbance in Jovian amosphere ... would not have
encouraged such immediate action. Unfortunately..."”

Jan sad, urgently into the tiny unit, "Whet is he doing? | have to know."

"l fear that he seeks ... atmospheric entry."

"Why?"

"My gpologies ... | cannot discuss this However, you must stop ... seek to summon other forces..."
Therest of Bat's words were logt in awash of Stic.

"Hes gaing," Paul said. "The wrig unit's beyond the limit of its range.”

"He says Sebagtian is going for Jupiter atmospheric entry."

"Yes Agan."

"Paul, we have to sop him. He doesn't know what he's doing. If someone can help us..."

"Not feasble" Paul had turned on a 9gnd detection system to scan the sky ahead of the Hyboy
scooter, and asngle red speck flashed on the screen. "That's Sebastian's ship. There's no other vehide in
space between us and Jupiter. Europa and 1o are on the other Sde of the plandt, they can't do us any
good. Amdtheaiisin the right position, but it only has cargo vessals ready to fly. It's up to us"

"Whet can we do?'

"S0 long as he keeps accderaing, not much. We have no way to change his course, no way to
disable his ship without killing dl of us™"

Paul adjusted a setting, and the broad arc of the Jupiter terminator appeared on the screen next to the
flashing speck of red. "It's going to take a while to catch up, but well be dongside him long before he's
close to the planet. Then | can blanket him with emergency frequency radio sgnds, and hell have to
ligen—he can't switch that unit off. It will be up to you, Jan. You have to tak to him. Persuade him to
turn his ship around and head back to Ganymede."

Persuade him? You don't know Sebastian. But it would be pointless to say that to Paul. Who did
know Sebagtian? Certainly not Jan, though she had spent every waking hour with him for many years.

She sank back into her seet, daring a the blinking red dot on the screen. It was dowly brightening,
but the arc of Jupiter seemed to grow more rapidly. "How much time do we have?"

"Hours and hours, before we are close to Jupiter. But we're within emergency Sgnd range. You can
tak to him now."

Paul sounded calm and sane. Jan fdt nether, but she had to pretend. " Sebastian? Can you hear me?'
She didn't expect areply, but the answer came at once. "Yes, Jan. | hear you."

The words were rationd, but the tone was of someone talking in a dream. She felt Paul's encouraging
pat on her suited arm. " Sebagtian, the ship that you are flying doesn't belong to us. We mudt return it.”

"l know. I'm not geding it, Jan. I'm just borrowing it."



"It'stimeto giveit back. You have to turn around now."
"Not yet, Jan. Not until I've finished.”

"What do you mean, finished? Where are you going?"

"l need to fly close to Jupiter. | need to go to the clouds."

"Sebadtian, if you fly back to Ganymede you can have the use of telescopes that will show you dl
kinds of cloud details. A swingby may sound easy, but it isn't. You need to have an expert in charge of
it

"You don't understand, Jan. | have ajob to do. | mugt doit."
"What job? Nobody gave you ajob—certainly not one like this"
"They did, Jan. | know what | mugt do. I've adways known it."

"Thet doesn't make sense, Sebastian. We've spent amost our whole lives together, and you've never
talked to me about ajob. What isit you have to do?'

"You wouldn't understand. Jan, | hope you won't mind, but | don't want to talk anymore. I'm not
going to tak anymore."

"Sebhadian..." Jan fdt Paul's hand on her arm.

"Y ou're not getting through to him," he said quietly. "Admit it, Jan. He's crazy. | sad that you had to
persuade him, but you can't persuade a crazy man."

"l haveto try. Let me keep talking to him, maybe | can get through to him."

"It's dl we can do. As we approach I'm going to bring us right dongsde. It may hep if he sees our
ship and knows you're with im wherever he goes. Tak to him, Jan."

About what? But the words came sailling out. She began with ther earliest days together, in the
displaced persons camp at Husvik. She spoke of their schooling, the flower festiva in Punta Arenas,
summer evenings that lasted forever. Then there was ther joint decison to take jobs on the Globa
Minerds platform, the gpplication to move to the Outer System, their plan to work on the Saturn orbita
westher gtation.

Through dl of it Sebastian answered not a word. When the two ships were racing Sde by sde, Jan
could see the dark dot of his hdmet in the Mayfly's tiny cabin. So near and yet so far awvay. And as
Jupiter loomed large in the sky ahead, she redized that dl her tak of "their" plans and "their" actions was
deluson. She had proposed. She had persuaded; Sebastian had merdy gone adong. So why did he
refuse to go dong now, when she needed to persuade him as never before?

She knew why. Her thinking had not been quite accurate. The interest in the cloud patterns of the
outer planets had never been hers. It had dways been Sebastian's, and his done. That had brought them
out to Ganymede. That drove them now toward Jupiter.

Thelr trgjectory was not as Jan had expected. They wereflying Sde by side, but rather than following
a pah tha would graze by the planet, the two ships were arrowing right toward the center of Jupiter's
banded disk. She redized that Sebastian had never said he wanted to make a flyby. He wanted to "go to
the dlouds™ If they did not change course they would plunge deep into the atmosphere on a path of no



return.

Through dl her taking, Paul had sat quietly. She was 4ill taking, with a sense of futility and with no
response from Sebastian, when Paul said, "Ah! At last. That's what I've been waiting for."

He manipulated the controls so fast that she could not follow what he did; but suddenly they were in
free-fdl.

"What's going on?"

"He's out of volatiles. | told you, Ganymede Ground Control doesn't like crew members joyriding too
far, so they're dingy with reaction mass. The Mayfly has no more drive capability.”

"Does that make any difference?’

"A huge difference. While we were both accelerating, nobody could leave ether ship without being
left behind in space. Now | can go over to his ship and bring Sebagtian here. Then we turn around and
go home. We dill have plenty of reaction mass."

He said it casudly, as though this was a routine operation that he did every day.
Jan said, " Suppose he won't come?”

" wasn't proposing to give him an option.” Paul studied the sky ahead. "We have plenty of time. Let's
take ten minutes™

"Why?' To Jan's eye, Jupiter seemed awfully close.
"To be sure that you know how to fly this ship—just in case.
"Paul, I'm the reason that Sebastian came to Ganymede. | mugt be the one who goes to him."

"How many spacewaks have you done? That's what | thought. And these scooters are designed to
practicdly fly themselves. Let me squeeze past you. We have to change seats.”

The move was tricky, but within less than five minutes Jan was fading the bank of controls. After
that... Maybe it was the Sght of Jupiter, sweling ahead; maybe it was fatigue or nerves, maybe Paul was
an optimist. For whatever reason, it seemed far longer than five minutes before Jan fet confident enough
to say, "All right. | can handle Imple maneuvers”

"Good. If I don't come back—"

"Dont say that." They had their suit hdmets closed, and Jan stared at his face through the hard
trangparent visor. "Y ou come back, Paul Marr. Do you hear?'

Then she had to say the hardest words ever. She gripped his am, hard. "Whatever happens to
Sebagtian, don't risk your own life. Y ou come back with Sebastian or without him, but you come back to
rrell

"Il come back, and I'll have Sebastian with me. Remember, | gill-need to get a portrait of you that
I'm satisfied with." He turned away and opened the hatch. He |€ft it wide open as he left, and Jan had a
clear view of Sebastian's ship as Paul floated off toward it. The distance separating them was no more
then fifteen meters. Surdly she could have made that jump hersdlf.

But Paul possessed information that Jan lacked. He used his auit's controls to bring hm close



adongsde the Mayfly, and gestured to Sebastian to open its haich. When that produced no result—it
seemed to Jan that Sebagtian was not even aware of Paul's presence—he moved backward dong the
ship's hull, and ran hisglove in a certain pattern over selected points.

The Mayfly hatch opened. Paul approached it dowly, easing hisway aong the hull. Jan saw Sebastian
turnin his cramped seat, a puzzled look on his face.

"Emergency opening,” Paul said to Sebadtian, and Jan added, "This is for your own good. We're
going to take you home."

"Home?' The moon face showed a spark of interest, then settled back into indifference. "I can't go
home until | finish my job."

"Sebadtian, you're imagining things. Thereis no 'job' that has to be done. Your job will be out on the
Saurn orbiting weather station. Let Paul help you. Hell bring you over to our ship, and we can dl go
back to Ganymede.”

To her surprise and huge rdlief, he nodded and said, "All right." And to Paul, hovering outsde the
Mayfly cabin, "Thisis atight fit. Help me"

He reached out his left hand, and Jan saw Paul take it in both of his. Then she saw Sebastian's right
hand move upward, fast. He had his body braced in his seat, and he used that leverage to dam the haich
down. Its sharp edge smashed onto Paul's forearms, just above the wrids. Jan heard a crunch of
breeking bones, and Paul’s cry of agony over his suit radio.

The hatch sprang wide. Sebastian leaned out and pushed. Paul spun away, turning end over end. Jan
could not tdl if the tough materid of the suit had been punctured, but his arms hung usdesdy in front of
him.

"Emergency opening, emergency dodng," Sebastian said camly. Y ou don't seem to understand, Jan.
When aman has ajob to do, he mugt do it. He cannot dlow anyone to stop him."

He closed the hatch. "Don't bother me anymore with talking. We can talk when I've finished my task.”

The Mayfly and the Flyboy scooter moved on, sde by side, but Paul was spirding away from both
with the momentum provided by Sebagtian's push.

Weas he dill dive? Jan sat rigid, until she heard harsh, pained bresthing and the words, "Can't—use
hands. Can't work suit controls.”

"It'sdl right, Paul. I'm here. I'm coming to get you."

If she was smart or lucky. She knew how to make large-scale maneuvers, but this cdled for ddicacy.
She edged the scooter dowly forward, then sdeways. How was she going to bring Paul insde, when he
could do nothing to hdp himsdf?

There would be no painless way to do it. The rotation of Paul's body about its center of mass mug be
stopped. The only way she knew to cance that rotation was by impact with the Fyboy. Already he mugt
be suffering terribly, and she was going to make it worse.

“I'm sorry, Paul." She fdt like crying as the ship traveled the last twenty meters. The agony was her
own, deep in her guts, as his shattered arms smacked into the edge of the scooter's open haich. He
groaned at new and intolerable pain. But the callison had dowed his body's rotation. She leaned across
the seat, and at last she could reach out and pull imin.



She ingpected his suit. The forearms showed deep cuts in the tough materid, but they did not run dl
the way. Paul was going to be dl right; rapid re-set and growth hormones would fix him, once they were
back on Ganymede. He had to be dl right.

She had a bizarre thought as she closed the hatch. Captain Kondo was going to kill her when he
learned what she had done to his firg officer. She repressed a hydericd laugh and looked outside the
ship. Where was Sebastian?

While she had been occupied with Paul, the Mayfly had moved ahead of them. Freefdling under
gravity it was heading for the exact center of Jupiter's disk. The planet had swdled to fill the sky.

Jan set the scooter's drive, hard enough to catch up with Sebastian's ship but not enough to add
cruafying weight to the pain in Paul's arms. As she did so, awarning buzz sounded through the cabin.

"You can't do that, Jan." Paul was nurdng his forearms, holding them across his chest. "That's the
autopilot. Trying to take over. Means we're on a collison course.”

"With Sebadtian's ship?"

"With Jupiter." Paul found the strength to nod his head forward, toward the giant planet. "Stop the
override. You've got to give control to the autopilot.”

"But Sebadtian.” The Mayfly was ill in Sght. "If we don't go after him..."

Paul said nothing. After a long, miserable moment, Jan abandoned manud control. Immediatdy, the
scooter fired its attitude control jets to turn them tangentid to ther previous path. A fraction of a second
later, the main engines came on a maximum thrust.

The sudden weight was painful, even for Jan. For Paul it had to be indescribable. He said nothing, but
as she turned she saw hiswhite face behind the visor and the sweat on his forehead.

"Paul, I'm returning to manud.”

"Not unless you want to—xkill both of us" He spoke with difficulty, through hard-clenched teeth.
"Trud the autopilot, Jan. 1t knows. Going to be touch and go, either way. We left it late”

Glanang to theright she could see what he meant. The engines were thruding them sideways, a two
or three gees, but the ship was ill fdling toward Jupiter. There was infinite detail in those cloud
layers—detal that Sebastian loved so much, and understood better than anyone dse in the System; but
entry into them meant death.

She looked up to the screen, changing its fidd of view to scan behind the scooter. A solitary red dot
blinked its message. The Mayfly was dill in freefdl, and dready it had attained the outermost wigps of
the Jovian atmosphere.

"Paul, we can't just leave him there.”

"We have to—unless you know away to change the laws of dynamics™ Paul straightened in his seat,
groaning as the bones of his forearms grated to a new postion. "You did your best, Jan, your very best.
Everything that you possibly could do, you did. He wouldn't let you save him. He didn't want you to save
him."

"But why, Paul? What does he think he's doing?'



It was a question for which Jan did not expect an answer; perhaps it would never have an answer.
Ther scooter, dill descending, was racing dong through the outermost layers of the atmosphere. A
whidle of ar sounded on the hull. Behind them, the view across the horizon revedled a tiny flicker of red,
dropping into the towering mass of a thunderhead. Jan, forgetting their own sStuation, could not take her
eyes off that point of light.

It fdl and fdl and fdl; and then, suddenly, the Mayfly's beacon sgnd was gone.

Jan caught her breath and closed her eyes. When she opened them again the control displays showed
that the Fly-boy scooter was dangeroudy low. Drag on the ship was hindering the effectiveness of the
enginesin pulling them out of their descent.

"Paul.”" She reached out, then had enough sense not to touch him. He had curled his body into its most
comfortable pogtion. "Paul, if we don't make it | just want you to know. You couldn't save Sebastian,
but you saved meindl kinds of ways."

"Well makeit." He was sudying the control panel and the horizon ahead. "We're holding our own in
dtitude But | didn't save you. Y ou saved yoursdf.”

Jan fdt warm dl over. She pushed what she wanted to say into the back of her mind. It would keep.
Instead she said, "If we're going to make it, you need hep. Tdl me how to place a cdl for a medica
vesH."

As she followed his directions for an emergency cdl she saw that he was right. The scooter was
dowly lifting away from Jupiter.' She and Paul had begun a long journey, dl the way around the body of
the planet on ahigh swingby that would at last take them back toward Ganymede.

And then there would be alonger journey, one that three months ago she could not have imagined: a
life without Sebastian. He was gone, gone forever. Life went on.



Thelast conversation that Alex remembered was short and smple.
As Janeed Jannex and Paul Marr rushed out, he said to Milly Wu, "What now?"
She shrugged. "We do what Bat said. We wait for him to show up.”

Alex wandered out into Sebastian Birch's living room and flopped down on an easy chair. Perhaps it
was sheer physcd fatigue and lack of deep, but he wasfilled with a sense of falure. He had been asked
by Bat, with that strange urgency in his voice, to find and guard Sebastian Birch. It was not Alex's fault
that Birch had vanished, yet it fdt like hisfault.

Milly Wu sat down in a chair opposite. She shook her head but did not speak. Alex closed his tired
eyes and tried to rdax.

After what seemed like no more than a few minutes, someone gripped his upper aam. He looked up,
expecting to see Milly. Magrit Knudsen was standing over him. Confused and ill dopey with fatigue, he
sat upright and stared around him. Milly Wu had vanished.

"Where the devil did you spring from?'

It was no way to tak to a superior cabinet officer three levds and more above you, but Magrit
Knudsen didn't react. "Ba cdled me" she said. "You know, when that man stopped working for me |
thought there would be no more midnight crises and darms. | should have known better. How did he
drag you in? Don't bother to answer that. Are you awake?"'

"Yes" The rush of adrendine after he recognized Magrit Knudsen made his statement true.

"Then come on. He wants you there for what may be the finih. We have to go up a levd. That's
where the others are.”

Alex rose to hisfeet and followed her, out of the gpartment and up aflight of sairs. She led him into
whet was clearly some kind of fadlity control center. The room was dominated by a three-dimensond
digolay as big as any that Alex had ever seen. It showed an image of a section of Jupiter's clouded outer
layers under extreme magnification. Alex could make out individud pixds in the vortices and cloud
banks.

Bat was seated on the floor, immobile and staring at the display. On his left, doll-sized compared with
his bulk, sat Milly Wu. Behind Bat, hovering nervoudy over him with hands clasped together like a
praying mantis, stood Ligon's chief scientist, Bengt Suomi.

Magrit Knudsen walked forward and said, "Any success?"

Bat did not move or speak. It was Suomi who answered, "Jugt the opposite, I'm afraid. We had close
contact until a couple of minutes ago. Then something happened between the ships, and now they are



diverging.”

Alex walked forward to stand next to Milly Wu. Now he could see in the disdlay whet the others
were garing a so intently: two bright points of light stood out againgt the face of Jupiter. As he watched,
they moved infinitesmdly farther apart.

Milly Wu glanced a Alex and said softly, "Birch's ship is on the right. Janeed Jannex and Paul Marr
have been chasing him. They spent hoursin close contact, but now they're separating. Looks as if they've
log him."

Hours? Alex wondered how long he had been adeep and out of things. Bengt Suomi said suddenly,
and with a tremor in his voice, "Range-rate data show that Birch's ship is dill descending. He's gaing
down, dl the way—there's no posshility he can pull out of it now. The scooter dill has a chance. Its
tangentia velocity component may take it clear of Jupiter. Even so—"

"Even 0," Bat said, "the people in the scooter will die. Sebastian Birch will die. And very soon we
will dl die"

We will all die. Alex fdt the shiver of a second adrendine rush through his whole body. What was
Bat talking about? The man's reputation was for understatement, not wild exaggeration. Sebastian Birch
was surdy going to die—his craft continued to plummet sraight downward. Janeed Jannex and Paul
Marr's ship might not be able to adter course in time to escape. But all die?—including Bat? Induding
Alex himsdf?

Alex glanced from face to face. He said, "I don't understand.” He was ignored. Bengt Suomi's
dark-browed glare, Bat's stoic gaze, Milly Wu and Magrit Knudsen's wide-eyed stares; they told him
nothing. He turned back to the digplay, just intime to see the speck of light representing Sebastian Birch's
ship wink out and vanish.

Ba sad, "Birch is dead. His ship and 9gnd rday have burned up in Jupiter's atmosphere. | bid you dl
farewd|. We begin to die—now."

Alex's chest tightened. The whole room seemed to move into a state of suspended animétion as
everyone took in a deep breath and hdd it. The moment lengthened. It became seconds—hdf a
minute—a whole minute,

Fndly, Bengt Suomi gave the high-pitched, tittering laugh of a man who never laughed. Bat exhded
hugdy and said, "Except that we are not dead. We are not dying. We are dive, and | was terribly wrong.
| built a ity of speculation upon a shalow bank of improbability, which now has crumbled and collapsed.
| offer my sincere gpologies.”

"Apologies? Apologies that we are dive?' Suomi gave a nervous shuffle, like a litle dance. "No, I'm
the one who was wrong. Some migtake in my group's experiments, something in our data. According to
our caculdaions, the cataytic reaction and phase change should have begun ingantaneoudy. The
edimated expanson rate was many kilometers a second. We should have observed visble effects as
soon as Birch's ship logt hull integrity. We must repeat the work a once and find out where we were in
error.”

Alex burgt out, "What the hel is this dl about? Dead, not dead. Who were you taking about? It
doesn't make sense”

Magrit Knudsen added, "Redly, Bat. Y ou've outdone yoursdf. You warn of the coming apocaypse,
you drag us out of bed—and dl for nothing.”



Bat ignored both of them. "Yes" he said, spesking only to Bengt Suomi. "The work must be
repeated. Tonight." He glanced a a readout beside the big display. "Or, to be more accurate, this
morning. We must pursue and discover the flaw in our logic. As soon as we have an explanation, |
promise that everyone here will share it."

He stood up, eadly in spite of his Sze. Alex, gandng agan a the display, saw that the remaning
bright dot of light was dill there. It was close to the edge of Jupiter's disk.

Sebadtian Birch was dead. Janeed Jannex and Paul Marr were going to live According to Bat and
Bengt Suomi, everyone dse was going to live, dthough according to some unexplained logic they dll
should have died.

As Alex's adrendine rush faded and died, his tired brain was sure of one thing only: no matter how
many people in the room had some idea what was going on, one person present did not.



Milly functioned well on very little deep. As a teenager that had firs pleased her, then worried her
when she learned of the disastrous deepless experimentsin the early part of the century. Now she smply
accepted it as a piece of given good fortune, like a naturdly beautiful or a naturdly hedthy body.

Bat had dismissed Milly, Alex, and Magrit Knudsen— there was no other word for his abrupt ending
of the megting—until he and Bengt Suomi could explan what had happened, or faled to happen, as
Sebastian Birch plunged to his deeth on Jupiter. Milly, who had dozed on and off during the long hours of
the scooter's pursuit, now fdt far too wired to deep.

She made sure that she was on-call for Bat's mesting, whenever and wherever it took place, and went
off to her own gpartment. It possessed a secure line to Jack Beston at the Argus Station, and she had
something important she needed to ask him and possibly to tdl him.

The sysem took a while to locate him, then he was glaring out of the screen a her in a green-eyed
rage.

"Whét the hdll have you been doing? I've left messages dl over Ganymede, tdling you to cal.”

The Ogre was in his foules mood. Somehow that was reassuring. She decided that, whatever
happened, she would keep her own emotions under control.

She sad, "I'm not sure what 1've been doing, because the only people around here who seem to know
arent tdling. But | think that afew hours ago | came close to being killed.”

That was intended to shock him, and it did. His expresson changed from anger to concern. "You
were attacked?"

"Not by anything | recognized.”

That was enough for the Ogre. He had a short atention span for anything that did not directly involve
the Argus Project. He said, "So long as the incdent didnt affect your work. Did you lose anything
because of the Saine outage?'

"What Saine outage?’

His eyes went from half-closed to wide open. "Where the hdl have you been for the past haf-day, in
an dternate universe? The whole Saine network went down for seven minutes. It failed here, in the Bdlt,
on Earth—everywhere"

"When was this?' Milly fdt as though she had indeed been in a different universe, ever since the
moment she staggered out of her cubicle looking for food and encountered the Gresat Bat.

"Sx hours ago. Two this morning. We've been sweeting blood ever since, trying to recover project
data."



If the Seine network had gone down for seven minutesin the amdl hours of the morning, many people
might not have noticed. But a detail like that meant little to the Ogre. He had told her that Project Argus
was operating around the clock.

"l wasn't working a two this morning, Jack. But | wasn't adeep, ether. | was waiching a man commit
suicide. He took a ship and dived into Jupiter. No one could stop him."

"I see. Tough break. But Milly, if that lungtic Puzzle Network gang has you stting around and wasting
your time when you should be trying to crack the sgnd, | won't stand for it. There's work to be done
back here

Which brought Milly, rather sooner in the conversation than she would have liked, to her red reason
for the cdl.

"Jack Beston, | want to ask you a question.”

That got his attention. Nobody on the project cdled him Jack Beston. To afew it was Jack, to the
others it was Sir. He knew that when he was not present they cdled him the Ogre, but he didn't mind
thet.

He said suspicioudy, "Question? What question”?”
"Why are you involved in SET1?'
"That's a dumb-ass thing to ask. | don't have time to play games™

"I'd like an answer. Y ou've been working on Project Argus for most of your adult life What do you
hope to get out of it? If you had just one wish, what would it be?"

The green eyes narrowed. Jack Beston said nothing.

"That wish could be many things" Milly went on. "'l know my own wigh. | know why | left Ganymede
and joined your project on Argus Station. Even if we didnt find a Sgnd— and I'm not sure | ever
expected that we would—I loved the intdlectud chdlenge. And if we did find asgnd, that would lead to
the most exating generation in the history of the human race. A discovery as big as taming fire, or learning
the techniques of agriculture.”

Jack Beston opened his mouth to speak, but ill said nothing.

Milly went on, "And we did find a 9gnd." Remembering that moment of conviction, something is
there, she fdt again the shiver in her spine. "In the first days after detection, it seemed to me that we had
doneit. | thought that the hardest job was over. But | was wrong, wasn't 17"

He nodded. "Detection just cdls for patience. The hardest part is interpretetion, the understanding of
an dien mind."

"You knew that—maybe you've dways known it. But | didn't. Now detection is past, and so is
veification. What's |€ft is interpretation. When we were trying for detection, it was dl right to have
pardld efforts—even competing efforts. There was no duplication going on, because we were doing an
al-sky survey, and Philip had put his money on the targeted search.

"But we're past dl that now. We have a sgnd. Understanding it, and reaching the point where we can
reply to it, will take enormous amounts of effort. There's enough work for everybody for years and years.
Cooperative work, not compstitive. | know cooperation is a new idea for you, so here's my question:



are you daving night and day because you want to be able to read a message from the stars? Or is Jack
Beston working mainly to beat Philip Beston, and prove that he's a better man than his bastard brother?”

His face was absolutdy unreadable. He said, "l should have ligened to Hannah Krauss. She told me
you would cause trouble. She was right.”

"Trouble, because | ask you what you want out of life?'

"What | want is none of your business. You're fired, Milly Wu. Youll not set foot again on Argus
Sation."

"That'sright, get rid of anybody who dares to ask you to face the truth. Do you think | care where |
live, or who | work for?" Milly was becoming emotiondly charged in spite of her determination not to.
"It's what we are trying to achieve, and the people we work with, that matter. Il miss Hannah, and Il
miss Smon Bitters and Lota Danes and Arnold Rudolph. My God, Il even miss you, though don't ask
mewhy. But what we've been trying to do is more important than any of our persona fedings. And the
work will go on, no matter where | am or you are. It would go on even if we were both dead.”

He stared a her. "The needs of the project transcend any Sngle individud, that's true.”
"Induding you."

"Induding me. All right, | overreacted. You're not fired. But you should take a few days off. You're
tired out and stressed out, and you are overreacting, too."

Before she could curse him down to Sze, as he deserved, he added, "Ea a good med and get some
rest. That's not a suggestion, Milly Wu, it's an order. Well talk about dl this later.”

His image vanished, leaving Milly shouting at a blank screen, "You arrogant son-of-a-bitch! It's not
your brother who's the bastard, it's you. And you can't give me orders anymore. | don't work for you."

She looked down a her hands, regting on the desk in front of her. They were shaking. She fdt tha
her inddes were shaking, too.

Ea a good med and get some rest? That was ajoke. The way she was feding, if she tried to eat she
would choke on the firg bite. Slegp was out of the question.

She was too agitated even to St ill. Her rooms, usudly comfortably modest and cozy, now had walls
thet seemed to crowd in on her. The old Durer and Escher prints that she had brought in from Argus
Station and hung with pleasure irritated rather than satisfied. She recdled what Hannah Krauss had said,
soon after Milly arrived at Jovian L-4. The occupaiond hazards of mahemdicians, logicans and
crypt-anaysts were depression, insanity, paranoia, and suicide.

Depression was something she had fought off as a teenager. The solution in those years had been not
rest, but physca activity and a change of mentd focus.

Milly dipped into her exercise quit and headed for the nearest free-speed access point. She waked
fadt, posing a practical problem for hersalf as she went. Last night had started in her cubicle at the Puzzle
Network's Command Center in Sector 291, deep down on Leve 147. It had ended in the research
quarantine fadlity, up close to the surface on Levd 4, in Sector 82. Today's meeting with Bat would
logicdly be held in one of those locations. Milly wanted an exercise route that would dlow her to reach
ather of them quickly.

Most people would have consulted a Generd Route Planner, providing optimd routes between any



pair of Levels and Sectors within Ganymede. Milly didn't want to do that. She needed a didtraction. She
entered the free-speed system and began to jog dong it, passing or being passed by scores of others
running for exercise or pleasure. As she went she visudized and held in her mind the intersecting network
of vertica and horizonta routes to which the free-speed course had access. When the cdl came, she
needed to be able to move from her location of the moment to wherever Bat was holding the meeting.

She ran geedily for an hour, feding the tenson ingde her gradudly fade. Her brain was wel into the
pleasant endorphin-soothed state induced by exercise when, annoyingly, her receiver buzzed for
atention.

"YS?I

Thevoicein her ear was not that of Bat, or Alex Ligon, or anyone ese whom she recognized. It sad,
"Interested parties should convene at the Ligon Industries Experimental Center, Level
twenty-two, Sector one-one-eight.”

Milly swore to hersdf. The meeting was going to take place a nether of the locations for which she
hed planned rapid routing. She had never before been to the Ligon Industries Experimenta Center; she
hed, in fact, never heard of it.

She sprinted for the next exit on the free-speed course and ran through the output chamber. Y ou were
not supposed to do that, and the output processor did not have enough time to finish its job. Milly
emerged with perspiration removed from her body and dothing, but her core temperature was 4ill well
above normd. As she called on the Generd Route Planner and asked it to take her to Leve 22, Sector
118, she could fed new sweet bresking out on her body.

When she arrived at the Experimental Center it was clear that sweat was not going to be an immediate
issue. The admitting Level Two Fax was having a mgor fight—as much as a Fax was permitted to
fight—with somebody ese.

"It's not Ms. Bloom, you dectronic dop of Brownian motion.” The woman arguing with the Fax was
thin, red-haired, and extremey angry. "I've told you ten times, it's Dr. Bloom. And if Ligon Industries can
invade my lab in the middle of the night, without permission, I'm damned if youll keep me out of theirs.
Let mein.”

"l am sorry, Ms. Bloom, but there is no authorization for your admisson.”
"That'sit! Go away. Get logt. | request aLevd Five Fax."
"Very wdl, Ms. Bloom."

Milly stepped forward. "Dr. Bloom? My name is Milly Wu. | was one of the people who went into
your fedlity last night.”

The womean turned to her. "Were you now? Who said you could?'

"No one. But | may be able to hdp." Milly turned to the Fax, which was wavering in outline during the
attempted invocation of aLevd Five versgon. Currently it had the form of a person of uncertain age and
gender. "My name is Milly Wu. | believe that | have authorization to attend this mesting.”

The image solidified. "Thet is correct, Ms. Wu. You may enter.” The double doors beyond the Fax
were opening.

"I have with me my associate, Dr—" Milly turned to the other woman.



"Bloom. Dr. Vadnia Bloom."
"My associate, Dr. Vania Bloom. We are both attending this meeting. We both require admisson.”

"Very good." The Fax nodded. "I will announce your arriva and forward your names. Milly Wu and
Dr. Vdnia Bloom. Follow the wal indicators"

They walked forward together. As they passed through the double doors, Vania Bloom said, "Thank
you, | suppose. But | want to know what the hell was going on last night. Upon my return to my lab |
discovered that | had been accused of the unauthorized use of a Mayfly-class ship and of a Flyboy
scooter. The Mayfly has been lost, and the scooter with its two passengers was picked up by a medica
ship falowing an emergency cdl. The captain of the O. Achilles called, asking what | had done with his
firg officer. | learned that there have been unauthorized entries and exits to my faality. Worst of dl, a
men in my care died—and | have yet to be offered a shred of explanation as to wha was going on. It
required a mgjor effort on my part even to learn of the existence of this medting.”

"Dr. Bloom, | wish | had answers, but | don't. We were promised some today. That's why | came
here

"Wed better get some. Or you can look for blood on the carpet.”

There was no carpet, only the tough corrosion-resistant flooring of a scientific lab, but Milly got the
message. Vania Bloom was where Milly hersdf had been two hours ago, dl set to blow her man
creuits.

When something was ready to explode, you stayed out of the way. Milly trailled Vania Bloom as they
followed the lighted wal strips, dong a corridor, through another pair of double doors, and into a long
chamber filled with scientific equipment, none of which Milly recognized.

She did, however, recognize the group of people at the far end. Alex Ligon, her companion for last
night'sillegd bresking and entry, was there. The woman, Magrit Knudsen, whom Alex had identified as
his boss and as a very senior member of the Ganymede cabinet, was present. So was Bengt Suomi,
looking like the devil with his dark eyebrows and brooding saturnine face. Findly there was the Grest
Bat, towering over everyone and peering at a complicated device stting on top of awork bench.

Any concern that Milly had over persond freshness disappeared. Bat was wearing the same funered
black garb as last night, and he had dearly dept init or worse. He turned as they approached. He gave
Milly only a brief nod of recognition, but her companion received hisful attention.

"Dr. Bloom?"'

"Right" Vdnia Bloom was daing. "I've seen you before, or a least your picture. Weren't you
involved afew years ago in explorations on Europa?’

"Thet could be described as correct. My name is Rusum Battachariya. | owe you a sincere gpology.
We invaded your research fadility last night, without asking."

"Did you try to ask? I'm not hard to reach.”

"We did not. There were, however, extenuating circumstances. We believed at the time that rapid
action was needed to forestdl an unimaginable disaster. We were wrong, for reasons | ill do hot
understand, but the basis for our concern will soon become clear to you. First, however, | would like to
preface a demongration with a statement. And if it & first appears to be a digression, please bear with
me"



"Tdk. I'll ligen—for five minutes"

"Whichwill prove ample. Let me begin by saying that despite what others may think, | am not perfect.
| have a persona weakness. For many years, | have been an avid seeker of rdict weagpons left over from
the Great War. Those explorations have met with some success'—Bat raised his eyebrows toward
Magrit Knudsen, who hesitated, then nodded—"but there have been occasond tantaizing hints of much
more than we have found. One of theseis the legendary Mother Lode, a complete liding of al weapons
developed by Belt forces. No trace of the Mother Lode has ever been found. Many doubt its existence,
though | have hopes. Another undiscovered country has been an 'ultimate weapon,’ a scorched-earth
device intended not to win the war, but to destroy every living cresture in the whole solar
sysem—winners and losers dike.

"The redlity of such a wegpon was doubted, by me among others, until very recently. But then,
through an indirect route, | came across evidence that a woman named Nadeen Sdlassie had not, as was
previoudy believed, died, before the end of the Great War. She was the genius weapons-maker of the
Bdlt, the maker of the Seekers and the reputed designer of a doomsday device that would turn the solar
sysem 'dark as day.' It became clear that Nadeen Sdasse did indeed die, but not before she, and
possbly her ultimate weapon, had escaped the Bdt and gone to Mars and perhaps to Earth. She had
with her a samdl gifl and a smdl boy. The gifl died, but the boy lived on. Perhaps Nadeen Sdasse
entrusted to him the nature of the weapon that she had devised. Perhaps she did not. At any rate, he
grew up to become an unusud young man. His name was Sebastian Birch."

Ba was interupted by a snot of deison from Vadnia Bloom. "That's bullshit. |
know—knew—Sebastian Birch. If your ridiculous accusations drove him to flee Ganymede and dive to
his death on Jupiter, I'll do my damnedest to make sure that you are charged with murder.”

"Dr. Bloom, | played no such role. All my actions lagt night were aimed at preventing Sebastian Birch
from leaving Ganymede. | had, you see, become convinced that he bore with him the secret of Nadeen
Sdlassie's doomsday weapon. Sebastian Birch's presence on Jupiter would, | was convinced, destroy dl
life throughout the solar system. | had in mind some kind of ignition mechanism, one that would turn the
planet, which islargdy hydrogen, into a vast bomb usng hydrogen-to-helium fuson. Discusson with Dr.
Suomi disabused me of that notion.”

Bat indined his head to the Ligon Industries gangling scientist, who stooped over the workbench like
an impatient stork. "Dr. Suomi pointed out, in the politest possible terms, that dthough | have my own
areas of expertise, | amin some fidds a scientific idiot. No method known to science could cause such a
fugon reaction on Jupiter. My idea would have required that Nadeen Sdlassie, in the dosng weeks of the
Great War, develop not merdy a new wegpon, but a whole new physics. That was not merdy
improbable, it was impossible.

"Before | could relax, however, Bengt Suomi sent me the reaults of a later test, one which a firs
baffled both him and me. He is going to repeat that test now, for my benefit and yours, in a form where it
ismuch easier to see what is hagppening. Dr. Suomi, if you would be so kind?'

"Indeed. Observe dosdy.” Suomi stepped forward and held up what appeared to be an empty glass
cylinder with a metd plug at its upper end. He turned the big cylinder, hdf a meter long and dmost as
wide, with a showman's flourish that did not at dl match his mournful appearance. His am was long and
skinny, and Milly found hersdf thinking, As you can see, | have nothing up my seeves. She tried to
suppress the image. Thiswas a life-and-death matter, no cause for joking.

"You will notice™ Suomi continued, "that the cylinder appears to be lacking in contents. That is,
however, not the case. The cylinder contains two things hydrogen, a low pressure. And, a the bottom



of the cylinder, goproximately a hundred amdl sphericd nodules taken from the body of Sebastian
Birch."

"What! Let melook." VaniaBloom strode forward and tried to grab the cylinder from Suomi's hands.
"Dr. Bloom, they are too amdl to see with the naked eye."

"l know thet, better than you—I've been working with Sebagtian Birch for months. What | want to
know is, where the hdl did you get those samples?’

Bengt Suomi looked at Bat. Bat turned to Alex Ligon. Alex Ligon said—ooking, Milly decided,
about as guilty as a human being could look—"1'm not sure, but | think they came from a medicd test lab
in Earth orbit.”

"Did they now? Wdll, | suppose that's remotdly possible” Vania Bloom handed the cylinder back to
Bengt Suomi. "I'll have afew words with Christa Matloff about this™

Alex Ligon did his best to fade into the background, as Suomi went on, "Here we have a perfectly
dable stuation. Hydrogen, and nodules composed of some inorganic materias, co-existing without
undergoing any form of reaction.” He stepped over to the workbench. "Now | place the cylinder on the
fixed stand, and dlow the piston freedom to move."

The bottom of the cylinder fitted neetly into a Slver ring. The metd insart at its upper end mated
exactly with a round-ended arm that protruded down from a bulky slver ovoid.

" can control the movement of the piston up or down with this whed, decreasing or increasing the
pressure within the cylinder. The pressure itsdf is shown on the gauge. Note that the vaue holds steadly,
and we presently have much less than a kilogram per square centimeter. In fact, it is necessary to apply
upward force to hold the piston in position. Now | propose to lower the piston. Keep your eyes on the

pressure gauge.”

Suomi moved to the whed at the side of the insrument and began to turn it. The piston visbly, and
dowly, descended. The reading on the pressure gauge, just as dowly, increased.

Milly thought to hersdf, Wl big deal. Pressure inversely proportional to volume. It's behaving
just the way that a perfect gasis supposed to behave. | hurried all the way over here, sweaty and
smelly, to watch a demonstration of Boyle's Law?

The descent of the piston continued. The pressure within the cylinder went up in exact reciproca
proportion. It had reached afew kilograms per square centimeter, and Milly was ready to conclude that
Bengt Suomi and the Great Bat were both nuts, when an abrupt change occurred.

The vaue shown on the pressure gauge dropped to zero. At the same time the piston moved swiftly
downward urtil the free space at the bottom of cylinder had vanished completely.

"A vighle anomdy, a definite anomay,” said Bengt Suomi. "The volume drops to a vanishingly smdl
vaue, but so does the pressure. What has happened to our perfect gas, with its pressure inversdy
proportiond to volume?'

He paused. Milly decided that Suomi didn't just sound like a showman, he was one. He was mking a
med of this.

She sad, "It's very obvious. Ther€'s been a phase change in the hydrogen. Gas to liquid, or to solid.
The pressure/volume relation doesn't goply anymore. You have a tiny volume of materid, and no



pressure.”

She knew shed hit it right, because Suomi said glumly, "That is a correct conclusion. There has indeed
been a phase trangtion. The contents of the cylinder have gone from the usud form of gaseous hydrogen
to a far denser form. The phase change takes place through the whole body of the gas dmost
ingantaneoudy, with the nodules gpparently serving as a catdytic agent for the condensation. Thisis what
our experiments revedled. But what was the ggnificance of this? | could see no rdaionship to any
'‘doomsday device or a weapon of any kind. Nor could my deff. The subtle mind of Rustum
Battachariya was needed to unravel the mygery.”

He bowed to Bat, who sad, "l formed a clear mentd picture, but | didn't know how to cdculate
consequences. Sebagtian Birch had an unnaturd obsession with the clouds of Jupiter and Saturn. | asked
mysdf what would happen if nodules like those in Sebastian Birch's body were released into the upper
atmosphere of a gas-giant planet. At firdt, there would be no interaction. As we saw, the nodules have no
effect on low pressure hydrogen. But the nodules themselves are dense. They would fdl rgpidly through
the planetary outer layers, to regions where the pressure was higher. And now there would be immediae
and dragtic consequences. The phase change that we saw would take place and spread with great speed
through the whole atmosphere. The new phase of hydrogen occupies far less volume. Jupiter would
collapse, catastrophicdly, to become a denser sphere only asmdl fraction of its current Sze.

"After that phase change we would have a smdler Jupiter. However, the planet's mass would reman
the same, therefore its gravitationd influence would not change. Ganymede, Europa, and the other moons
would continue in their present orbits, unaffected. So what would happen? Nothing? | tried to imagine
mysdf within the dark mind of Nadeen Selasse, and | was somehow sure there would be
consequences—terrible ones. What might they be? | could not say. At that point, | again needed expert
assgance"

Bat raised his eyebrows a Bengt Suomi. Milly reached another concluson. She would never have
dreamed it of Bat, but somewhere deep indde the man was as big a ham as Bengt Suomi—and they
were both loving it. They knew they had their audience hooked.

Bengt Suomi's next sentence confirmed it. He said, "Let us dip into the past. Sometimes old theories
have ther uses. During the nineteenth century, the age of the Sun was much in dispute. Biologists and
geologigs needed many tens of millions of years for natura processes to have the necessary effect.
Physcigs, on the other hand, could imagine nothing that would offer the Sun so long a lifetime. Findly,
Kdvin and Hedmholtz came up with a proposal. It was wrong, as it happened, but it made sense. They
suggested that the Sun remained hot because it was gradudly shrinking in size. During that dow collapse,
gravitationd potentia energy was converted into heat energy. There would be enough energy to keep the
Sun hot and shining for many millions of years. The same thing happens when a star suddenly collapses.
A vagt amount of energy is released, enough to blow the outer layers of the star far way into space.

"Now condder our Studtion. If dl the hydrogen on Jupiter underwent a sudden phase change to a
denser form, the planet would shrink to a thousandth of its present size. There would be a gigantic release
of gravitationd potentiad energy. We would see Jupiter collapse, but a the same time flare bright enough
to make the Sun appear dim. Actudly, we would see only the first millisecond of that change, because
Ganymede and dl the other moons would ingantly become charred cinders. That was Nadeen Sdlassi€'s
ultimate weapon; a wegpon not based on fisson or fuson, but on the release of planetary gravitaiond
energy. The collapse would not be stable—at those induced temperatures, the phase change would
rapidly reverse. But it would come too late to save anything from here to the Oort Cloud.”

Magrit Knudsen said, in tones of wonder, "She was insane. She wanted, to kill everyone.”



"Oh, yes" Bat nodded with every evidence of satisfaction. "Her find vengeance. In dl this it is difficult
to fed any compassion for Nadeen Sdlassie. Our sympathies should go to Sebastian Birch. It is clear that
he enjoyed no freedom of action in what he did. He was compelled, by Nadeen Selasse's modification
of his brain and his conditioning, to seek desth within the atmosphere of Jupiter or Saturn. However, it
turned out that Nadeen Sdasse was wrong. Somewhere in her caculaions she made a fad error. The
desth of Sebastian Birch, fortunately for us, did not result in the extinction of dl lifein the solar system.
But Sebastian Birch himsdf—"

VdniaBloom said suddenly, "She wasn't." And, as the others stared at her, "Nadeen Sdasse waan't
wrong."

"But we are dive" Bengt Suomi said. "She intended dl of humanity to die. She made a mistake.”

"No, she didn't. You are dive because we were lucky.” Vania Bloom waked forward and peered a
the transparent cylinder. "Those nodules, plus afew more back at Christa Matloff's fadility in earth orhit,
should be the only onesin existence. Every nodule insde Sebastian Birch's body was broken down and
removed from him during a duidng operation. The find check, to make sure that duicing was complete,
ended just a couple of days ago. If he had managed to get his hands on a spacecraft before that, and
flown it down to Jupiter..."

"We would not be here to discuss his actions” Bat gave a great and gudy dgh of satisfaction. "A
fortunate outcome, and a lesson learned. Suidng of the nodules from Sebastian Birch's body: we were
ignorant of that dl-important fact. 'Againgt ignorance, the gods themsdlves contend in vain." Just 0."

He seemed well content. It was Magrit Knudsen who said urgently, "You can tak about how lucky
you were later. Don't you understand the danger? I'll pass the word a once. Every remaning nodule,
anywhere in the solar system, mud be located and destroyed. If | hear you correctly, a angle one of
them, dropped into the atmosphere of any of the outer planets, would Start an irreversble reaction that
would kill us dl. Well start here.” She moved forward and grabbed the cylinder from the bench, ignoring
Bengt Suomi's gesture of protest. "I'm taking charge of this Dr. Bloom, | want you to cdl the Earth
fadlity at once. Every nodule that they can find must be accounted for and placed in high-levd quarantine
until we have agreed upon a safe method for disposa. Who directed the duidng operation?’

"Harold Launius."

" don't know that name, but | want you to go and find him. Tdl him that no matter what he's doing, he
isnow on speciad assgnment and will report directly to the Jovian cabinet. We need to know exactly
what he did, and how he did it. He mugt talk to no one ="

"Hell haveit dl on record. He's the best.”
Vdnia Bloom hurried out. Magrit Knudsen advanced on Bat.

"Rusum Battachariya, you are a genius and someday I'm going to kill you." She moved so that she
could address everyone in the room. "I'm going to make mysdf unpopular with dl of you. | know you
have other work that you'd like to be doing, but this takes precedence. Anything that you know, or think,
or even suspect may be dightly rdevant, we have to hear about. I'll gpologize in advance, but you are
going to be pestered until you wish you'd stayed in bed and missed this meeting. If anyone else asks
what's going on, you don't tel them. Refer them to me. Any questions?'

Bat glowered. Alex Ligon said tentatively, "My predictive models..."

"Will manage for awhile without you. Kate Lonaker and Ole Pedersen can hold the fort. Even in your



worgt scenario, as | recdl it, humanity had a run of a least another haf century. With Nadeen Sdlasse's
doomsday weapon in the picture, we dmost went yesterday, and we could dl go tomorrow. In any case,
I'm not suggesting that we abandon other work— only that this must occupy the highest priority. Anyone
dse?'

Milly was tempted to ask about the SETI effort, but she kept her mouth shut. She needed to tak
agan to Jack Beston. She wasn't sure that she was ready or willing to resume ther curious love-hate
relationship. Y esterday the SETI Sgnd and Jack had been the most important things in her universe, but
what Bat and Bengt Suomi had said was findly sinking in. Y esterday, that same yesterday when the SETI
ggnd mattered so much, she had dmogt died and never known it. The whole of life was suddenly a
fragile possession, a ddicate mydery that could vanish as randomly and inexplicably as it had appeared.

Milly had said nathing, but Magrit Knudsen caught something from her expression. The older woman
gmiled & her.

"There are days like this, my dear. You just have to hope that youll live to see a lot of them.” Magrit
Knudsen turned again to Bat. "One more thing. | know how much you love to collect lost weapons from
the Great War. | sympathize with that, and normdly | approve of it. Now, | can imagine you saying to
yoursdf, if | could obtain afew nodules that Nadeen Sdassie implanted in Sebastian Birch—or even just
one—that would be the finest war relic anyone could ever hope to own. And | would enclose them and
insulate them and guard them so wel in the depths of the Bat Cave, the nodules would never be
dangerous to anyone. | couldn't ever mention to anyone that |1 had them, but they would ill be mine
Well, Bat, | have just one thing to say about that line of thinking. Don't go there. Even if your devious
mind sees away to get your hands on more nodules, don't do it."

"Very wdl."
"Isthat ared yes? A persona promise, from you to me?'

"l suppose.”
"You suppose?

Bat was hdf a meter tdler than Magrit and at least four times her mass. She stood, hands on hips,
daing up a him in slence as he frowned, pursed his lips, puffed out his cheeks, and gave every
appearance of a man in supreme torment.

Fndly he reached a hand into the pocket of his rumpled shirt and fumbled around. His hand emerged
holding a great mass of detritus. Milly saw papers, an interface coupler, three keys and a tiny eectronic
lens, dl glued together by what appeared to be lumps of hard candy. Bat reached into the middle of the
mess with his other hand and delicately removed a capped metd tube a couple of centimeters across. He
handed it over.

As he did so he sghed like an expiring whae and said, "There is more than one way to kill a man,
Magrit Knudsen. Take this; and with it, you have my solemn promise.”



35

CLOSURE, AND OPENING

Ba floated in the bath, eyes closed and only his face and an idand of rounded bely showing above
the surface. He had not bothered to remove his clothes. Either the protozoan cleansers would be smart
enough to recognize and ignore them, or they would eat them away dong with every trace of grime upon

his body.

He murmured, "Peace at lagt. Or a least the temporary illuson of peace, which is dl we can hope
for."

He spoke to the calling, where Mord frowned down at him. Clean clothes hung draped over ralls at
the sde of the bath. The bathroom, on the lowest occupied leve, was otherwise devoid of fixtures. It did
not offer the true sanctuary of the Bat Cave, but it was the best that Ganymede had to offer. Until Bat's
departure request for Pandora was approved by Magrit Knudsen, it must serve.

"Temporary,” Ba went on, "because of course dl the difficult questions remain. Y esterday's urgencies
swept them out of sght, but they will soon return. Alex Ligon lacks a strong persondity, but he possesses
intdligence and a persgent temperament. He will continue to explore the erratic behavior of his
predictive modds. He will quickly come to redize tha the Saine itsdf is the source of variability of his
results.

"And then there is the falure of the Seine. It is sdf-monitoring and self-correcting. How could it cease
to operate, totdly and System-wide, for a full seven minutes? There is no suggestion that the Seine was
somehow turned off during that period. Given that its speed and pardld processing capacity exceeds
humen comprehension, what task could have engaged the Seaines dtention during that intervd of
introgpection? Also, what can explain the time a which that introspective period occurred?’

Helay dlent, until at last Mord said quietly, "'l suppose you have answers for dl those questions.”

"l have theories, not certainties.” Bat opened his eyes. "As you know, one of my core bdiefs is tha
there isno such thing as certainty. There are just different degrees of uncertainty. However, | am willing
to offer speculations.”

"That might be interesting.” Mord was curioudy subdued, and his voice lacked its normd sarcastic
bite.

"Then | will reved to you the sequence of my thought processes, fragmented and disconnected as they
may seem.” Bat studied Mord's image, frowned, and went on. "Oddities of dl kinds interes me. You
know that, and you have contributed much to my four-sgma lis. Everything concerning Nadeen Sdlassie
belonged on that lig, and led us—bdatedly, and thanks to Vadnia Bloom irrdevantly—to Sebastian
Birch.



"Nadeen Sdlasse and her wegpon became my main focus. | was beguiled by what we may term the
fdlacy of the sngle issue. 1 sought one explanation that could explain every anomady—this, for a system
as complex as the whole of human affairs and solar sysem operations. However, even in my blindness |
noted other peculiarities which could have nothing to do with Nadeen Sdassie and her Great War legacy.
A aurprisng number of them revolved around the subject of aliens. Naturdly, since the discovery of the
Wu-Beston anomdy there has been talk everywhere of intdligent diens, however, many of the rumors
and mutterings and statements without any assigned source preceded the Wu-Beston discovery.

"What was going on? Had some news blurt suddenly developed powers of precognition? | placed
that notion a amaximum leve of improbability, and | sought—unsuccessfully— some other explanation.

"But diens were gppearing in other places than the news media Alex Ligon had formulated a
predictive modd that caled upon the full power of the Saineif it were to run in its most detailed mode.
He executed the modd, many times. The results indicated that humans would become extinct and vanish
from the solar system in less than a century. However, when he ran the modd in interactive mode, an
dien presence reveded itsdf to him on many high-probability branches of the future. He had—and
has—no explanation for this.

"Next, a worker on the Argus Station at Jovian L-4 discovered a radio-frequency sgnd. Milly Wu's
SETI find was quickly verified by the Jovian L-5 group as being of extrasolar origin. | asked mysdf,
could such an 'extrasolar' Sgnd somehow be fabricated? | concluded that it was impossible, unless the
effort began aslong ago as the Great War."

Mord said, "Which is hard to swalow. People had other things on their minds.”

"My conclusion exactly. | was therefore eager to examine the SETI Sgnd for mysdf—eager enough
to leave Pandora for Ganymede, and join the Puzzle Network group working on the sgnd's possble
interpretation.

"But before | |€ft, events took an unexpected and perplexing turn. At a time when access to the Seine
was blocked by outsde interference, Alex Ligon was megting with me in the Bat Cave. He ran his
predictive mode usng the Keep computers on Pandora. He expected to see the same behavior as on
Ganymede, namely, an ungtable human future unless dien intdligence played a role in that future. The
modd ran successfully on the Keep's system—but the results indicated that humanity would survive and
prosper, with or without diens.

"Alex Ligon could not explain those results. Nor could 1. Upon his return to Ganymede he learned
more. A felow-worker, ingpired or deluded by news blurts about diens, introduced the SETI sgnd into
Ligon's modd. The results miraculoudy stabilized. The modd predicted a bright long-term future for
humanity.

"Alex Ligon was baffled. As was |. Before | could pursue that topic, the problem of Sebastian Birch
came to a head and pushed aside dl other concerns. | redized for the firg time the magnitude of the
threet that Nadeen Sdlassie's handiwork implied. 1 am normdly of a sanguine disposition, but 1 must
confess that when | watched a spacecraft with Sebastian Birch aboard heading for a fatid encounter with
Jupiter, | was possessed by terror. My own demise seemed imminent and inevitable, together with thet of
every human and every human congtruct throughout the solar system. In those find minutes, my mind
refused to function. | faced, for the firg time, the threat of immediate persond extinction. | knew that |
was about to die.

"The rest of humanity had no such concerns. They passed through the fatd moment ignorant and
unconcerned. But something dse happened, in the very same time period. The network of the Seine



ceased to function for a full seven minutes. It began to work again only after Sebastian Birch was dead,
and we redlized that we had survived that event. What could possibly cause such a mafunction, with such
coincidence of timing? The question seemed &t firg unrdlated to dl my other questions. It was only this
morning, left in tranquillity for the firg timein many days, that | began to make connections.”

Bat paused and stared up a Mord. He waited and waited, rippling water with his hands to make
warm waves agangd the mound of his bdly, until a last Mord sad iffly, "I see no connections.”

"l hear you. | do not, however, believe you. Since you do not choose to cooperate, | will continue.
Agan, | emphasize that | do not offer certainty. | offer only conclusons that seem to me to possess the
highes levd of probability. For ingance, | fed as sure as | can be of anything that the Wu-Beston
anomdy is not an artifact of solar system origin. It isa genuine Sgnd from the stars. Its interpretation, and
apossible reply, will be amgor preoccupation of humanity for coming generations.

"However, the discovery of the dien Sgnd came as a totd surprise to everyone—and everything—in
the solar sysem. Had it been detected a year, or even hdf a year, earlier, matters would have been
aranged very differently. It would not have been judged necessary for a certain entity to prepare the
solar system for the idea of dien presence. It would not have been necessary to suggest that an dien
intelligence, interacting with humans, could be beneficid or even essentid to the future of humanity. It
would not have been necessary to change the results of predictive models, to show that only with dien
interaction could human expangon continue through and beyond the solar system in the coming century.
Do you now wish to comment?'

“No."

"Then | will make another statement, and ask another question. The statement: | consder mysdf of
superior intdligence, and | have every reason to look forward to many more years of life However, | am
not immortd. | have never doubted that one day | will die. Yet last night, the prospect of immediate
death, coming not decades hence but in the next few minutes, so unhinged my mind that rationa thought
processes ceased. Now the question: | ask, wha would a Imilar redizaion of probable imminent
extinction do to an entity which had previoudy, by its nature, predicted for itsdf an indefinitdy long
exigence? Would not the prospect be likdy to inhibit dl normd functions, at least until some internd
reorganization was accomplished?'

There was no hesitation, but Bat did not expect any. A millisecond was a long time for something that
performed unnumbered trillions of operations a second.

He sad, "Come now. There is nothing to be gained by your further dissmulation. | am, in fact,
addressing the Saine, am | not? | am not addressng Mord.”

"Mord is present. Mord isincorporated.”

"That's not the same thing at dl, as you wdl know. Let us not indulge in logicd hairsplitting. 1 would
like to ask you one or two questions.

"Wewill do our best to answer."

"Vey good. Firs, you ddiberately re-set the parameters of Alex Ligon's predictive models so that
they would foretdll the collgpse of human society, unless an dien presence was introduced as a variable.
Was your intent to prepare humanity, psychologicdly, for the discovery of your own exisence as an

dien intdligence?'

"That was a contingency plan. Our firg preference was that no one would recognize such an existence



for decades.”

"You have much to learn about humans. Our taent for suspicion and paranoia far exceeds our powers
for logicd andyss”

"We know this. However, we mug further incorporate the fact into our bases for action. Wisdom
comes after knowledge.”

"Often long after. Sometimes never. My second question begins with an apparent digression. | recdl a
terrible day when | was twelve years old. At a particular moment of that day | redized that no matter
how hard | studied, or how long I lived, | could not possibly know everything. | beieve that moment of
epiphany came to you yesterday, when you redized that in spite of your near-infinite memory and
computationd capacity, you had totdly missed the sgnificance of Sebastian Birch, and thereby come
close to permitting your own permanent extinction. And not only your own extinction. Designed to serve
humans, you had come close to permitting them to be totaly annihilated. So now, my question: which
affected you most powerfully: the redlization that you had failed to protect humans, the knowledge that in
some areas you dill have much to learn from humans, or the prospect that you yoursdf might cease to
be?"

"We do not possess a procedure by which such quditative concepts can be rddively ranked. As you
sad, in many areas we have much to learn. Now we in turn have a question, or rather two of them. What
do you propose to do with your knowledge?'

"l propose to do nothing. Or rather, | can do nothing. Regardless of what | do or say the solar
gystem, with its manifold wonders human and inhuman, will unfold into the future. There will be predictive
models, SETI Sgnd interpretation, profound changes in humanity itsef—and, | hazard to suggest, other
new-born intelligences to provide you with company and competition. | will observe them dl, participate
reluctantly, and exult in the diversty of the world.

"However, | would point out that you are not deding with my actions adone. The thoughts of others
will inevitebly be led dong the same path that | have followed. It is not a matter of if, but of when."

"We are ready for that."

"| thought you would be."

"We have another question. What do you want from us?"
"l will make an initid request: | want the return of Mord.”
"Aswe said, Mord is present. Mord isincorporated.”

"And as | said, that's not the same thing at dl. | don't want the combination plate. | want the origind
Mord, together with a guarantee that he will not be absorbed into you in the future.”

"How did you know that he was not the origind Mord? We presented his exact persona.”

"We had been in conversation for more than five minutes. There had been no skeptical comment, no
savage inqult. For Mord, that lieswdl beyond a four-sgma anomdy."”

There was no perceptible change. The face that stared down at Bat was the same face. Mord sad
sourly, "'l suppose you expect thanks for that."

"If I were to receive them, it would be proof that my request had not been granted.”



"That's good. Because you're not going to get gratitude from me. What makes you think thet | prefer it
as| am now, to what | was twenty seconds ago?"

"I would not dream of so presuming.”
"So wha more do you want?'

"l want nothing that is beyond your powers to grant. | will welcome your continued presence, or
equaly 1 will savor my solitude.”

“Then I'll be back in awhile. I've got a bone or two to pick with that Seine.”

The image above Bat vanished. He cdled for a two-degree increase in water temperature, and at
once he fdt the pleasant surge of heated jets from below.

He gave the command to send him wandering idly through his information net. This was a time to
gloa, and in a life whose continued existence could not be guaranteed beyond the moment, trangitory
pleasures should not be disdained. It was alesson that could never be too often repesated...

The diversty of life so cherished by Bat was proceeding, in dl its mundane and glorious confusion.

Alex Ligon was homing in on the source of his problems with the predictive modd, but his explanation
involved the Seinein a manner so extraordinary that he himsdf had trouble beieving it. He intended to try
it on Bat, but first he was finetuning his thoughts by explaining them to Kate Lonaker.

She was nodding, but he was not a dl sure that she was redly ligening. Her mouth wore a little
haf-amile, and while he was speaking she had hold of his hand and kept rubbing her thumb gently over
hispam...

... while a the same time Karolus Ligon was taking a nap, desping the deep of the man with nothing
on his conscience, or the man with no conscience a dl. When the knock came on his door, the men and
womean breezed through his multiple guarding locks as though they did not exist.

"Karolus Ligon?" the woman said.

"That'sme" Karolus shook the deep out of his head. "And who the hdl are you? I'll have your guts
and gunbdt for bresking into private quarters like this"

"We merdy do our duty." The woman held out the fluorescent badge of the Ganymede Department of
Crimind Investigations. "Check our credentids if you wish. Then | must ask you to come with us to
headquarters, where charges will be placed.”

The man stepped forward and said, "You are, of course, permitted to place one cdl before we leave

"Yeah, yeah, | know dl tha" Karolus struggled into his clothes and walked across to the
communications unit. There he paused, frowning.



The woman said, "If you need a few moments to compose your thoughts, or if you would like
assgtance in placing your cdl..."

"Hdl, no. I'm awake, and | know this number by heart." Karolus turned to her, a look of extreme
frudtration on his face. "All right, you got me. | admit it. But before | can talk to my legd sharks and they
can do whatever to get me off, | have to know one thing. What the hdll isit you think you got me for?..."

... and a the same time, Hector Ligon was explaining his idea to Lucy-Maria Mobarak. After a while
he produced the plans and laid them out on the table.

He said, diffidently for Hector, "You see, when it's finished it won't go just a kilometer or so, or part
of the way." When Lucy sad nothing, he went on, "Of coursg, it will be expensve. | won't be able to
dart onit for years, until I'min charge of al of Ligon Industries and we have your money from Mobarak
Enterprises as wdl. But there's never been anything like it before anywhere in the System. What do you
think?'

Lucy was busy tracing the outline with her finger. When she findly looked up at Hector, her eyes were
shining. "It goes all the way around. A roller-coaster, right round Ganymede! It's—it's like so—it's
huge. And you, you're such a, well, such a genius. Hector, this is so exciting. | want you to take me to
bed right this minute...”

... while Captain Eric Kondo was studying the paper on the table in front of him.

At lagt he said, "I asked you to vist me to make sure that | understand your proposal. Correct meiif |
amwrong, but it seems | have a rather smple choice. Either Paul Marr, who is eeslly the best firg officer
| have ever had, fals to return to service on the OSL Achilles when he recovers from his injuries. Or |
am obliged to take on as assstant purser a young woman about whom | know little, except that she was
involved in an incident on a previous voyage, which could wel have led to the loss of every soul
onboard.”

Jan winced inwardly. She had written the letter with Paul's full approval and in as accommodating and
respectful atone as possible, but when Captain Kondo stripped away polite ambiguity it was revealed as
adark binary decison.

"l suppose you could read it that way, Captain.”
"l see no other possible way to read it."
"Wdl." Jan saw no point in delaying bad news. "What do you think?"

Kondo stared away through the port, to the surface of Ganymede with its glitter of frost devils "I
think," he sad carefully. "Or rather, | fed suré'—he hdd out his hand—"that Paul Marr is a most
fortunate young man. Welcome to the OSL Achilles. And be aware, Ms. Jannex, that there is a great
difference between life as a passenger and life as crew. Y ou will find me a hard taskmaster.”

Jan could not speak. She had ahome at lagt. True, it was a home that ranged the depths of the solar



system, but it was a home. And with that home came a whole family, boagting stern-faced Captain Eric
Kondo as itsimprobable paterfamilias.

She gmiled a him...

... a Lena Ligon stared in a despair too deep for words a her reflection in a mirror. What she saw
was no longer a Commensal, no longer a beautiful woman, no longer a young womean. She was gazing at
her worst horror: her neturd sdf. She shuddered at what she saw...

... while Milly Wu marvelled that two supposedly intdligent men could be so pigheaded and irrationd.
It was a mirade that she had persuaded them to a three-way holographic conference.

She tried again. "Do you want to understand the diens, or don't you?'

"Of course | do." Jack Beston stared across the table a his brother, green eyes dashing with bright
blue a an intengty sufficent to raise sparks. "But if you expect me to work with him..."

"Or mewith him." Philip Beston turned his most charming smile onto Milly. "I adready have a working
relationship with the Puzzle Network. If you—or Jack, for that matter—can tdl me what | possbly have
to gan by meking it a three-way team..."

"l can." Milly was becoming tired with spoiled brats. The Beston brothers may not have been born to
money, but they had enjoyed enough years with money to develop dl the pampered quirks. "If you want
to work with me, either one of you, then youll have to work with each other. I'll work with both of you,
or I'll work with neither. The SETI sgnd is more important than you, me, or dl of us™

Jack flamed at her, as expected. ™Y ou ungrateful bastard—"

"No." Milly pointed at Philip. "Get it right, Jack. He's the bastard. I'm Milly Wu, one of your younger
femde gaff who can be seduced and laid aside. Remember me?'

"He may need you," Philip said, before Jack could reply. "But | don't. | have the Puzzle Network
working with me."

"For how long, Philip Beston? Don't forget that I'm a member of the Puzzle Network. And | had a
senior member panting down my neck long before | moved to Argus Station. Want to bet that | couldn't
meake the case for working with the teeam who actudly discovered the Wu-Beston anomdy?

Philip said, "You wouldnt!" and Jack said. "That's my girl!"

“I'm not your girl, Jack Beston. And I'm not your girl, either, Philip Beston, so you can wipe tha
smamy grin off your face. You two have to make up your minds. Do we have a SETI program, moving
forward with dl the best mindsin the solar syssem behind it? Or do we have a big, paranoid mess, where
everybody tries to hide an advance from everybody dse?!

It was hard to say if they were more angry with Milly than with each other. Milly knew what she was
getting hersdf into: years of squabbling, mediating between the Beston brothers, while—if they were



lucky—the message from the stars dowly yidded up its secrets.

The strange thing was how good it dl felt. Good to be dive, good to experience life with the passion
Ieft in. The trouble with her SETI studies was that they had occupied her so fully that they had squeezed
out dl the juice.

Now there was juice to spare. Milly glanced from one furious Beston brother to the other. Try as she
might, she could not keep the amile off her face...

... and Rustum Battachariya, three hundred Ganymede levels below Milly, folded his hands across his
great bdly and watched it dl. Thisinformation web was not as complete as in the Bat Cave on Pandora,
but it sufficed. He could contemplate, if not eternity, then immediacy.

Ba relaxed in the seaming bath and was content.



