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WANG S CARPETS

G eg Egan

Here's another story by Australian witer G eg Egan, whose "Lum nous"
appears el sewhere in this anthol ogy. N neteen ninety-five was a good year
for Egan in short fiction, and, like Usula K Le Guin and Robert Reed, he
publ i shed four or five different stories this year that m ght well have
made the cut for a best-of-the-year anthol ogy in another year; the story
that follows, though, would be hard to match anywhere for the bravura sweep
and pure originality of its conceptualization, as Egan provides us with a
First Contact story unlike any you've ever read before

Waiting to be cloned one thousand times and scattered across ten mllion
cubic light-years, Paolo Venetti relaxed in his favorite cerenoni al

bat htub: a tiered hexagonal pool set in a courtyard of black marble flecked
with gold. Paolo wore full traditional anatony, unconfortable garb at
first, but the warmcurrents fl owi ng across his back and shoul ders sl owy
eased himinto a pleasant torpor. He could have reached the sanme state in
an instant, by decree—but the occasion seemed to demand the conplete ritua
of verisimlitude, the ornate curlicued | onghand of imtation physica

cause and effect.

As the noment of diaspora approached, a snall gray lizard darted across the
courtyard, claws scrabbling. It halted by the far edge of the pool, and
Paol o marvel ed at the delicate pulse of its breathing, and watched the
lizard watching him wuntil it noved again, disappearing into the
surroundi ng vi neyards. The environment was full of birds and insects,
rodents and small reptil es—decorative in appearance, but also satisfying a
nore abstract aesthetic: softening the harsh radial symmetry of the | one
observer; anchoring the sinulation by perceiving it froma nultitude of

vi ewpoi nts. Ontological guy lines. No one had asked the lizards if they
wanted to be cloned, though. They were conming along for the ride, like it
or not.

The sky above the courtyard was warm and bl ue, cloudl ess and sunl ess,
i sotropic. Paolo waited calmy, prepared for every one of half a dozen
possi bl e fates.

An invisible bell chined softly, three tinmes. Paol o | aughed, deli ghted.

One chinme woul d have neant that he was still on Earth: an anti-climax,
certainly—but there woul d have been advantages to conpensate for that.
Everyone who really mattered to himlived in the Carter-Z mernman polis,
but not all of them had chosen to take part in the diaspora to the sane
degree; his Earth-self would have | ost no one. Helping to ensure that the
t housand shi ps were safely dispatched woul d have been satisfying, too. And
remai ning a nenber of the w der Earth-based community, plugged into the
entire global culture in real-tinme, would have been an attraction in
itself.

Two chimes woul d have neant that this clone of Carter-Zi merman had reached
a planetary systemdevoid of life. Paolo had run a sophi sticat ed—but
non-sapi ent —sel f-predi cti ve nodel before deciding to wake under those
condi tions. Exploring a handful of alien worlds, however barren, had seened
likely to be an enriching experience for himith the distinct advantage
that the whol e endeavor woul d be untrammel ed by the kind of el aborate
precautions necessary in the presence of alien life. CGZ s population would
have fallen by nore than hal f—and many of his closest friends woul d have
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been absent —but he woul d have forged new friendshi ps, he was sure.

Four chines woul d have signal ed the discovery of intelligent aliens. Five,
a technol ogical civilization. Six, spacefarers.

Three chi nes, though, neant that the scout probes had detected unanbi guous
signs of life—and that was reason enough for jubilation. Up until the
monent of the pre-launch cl oni ng—a subjective instant before the chimes had
sounded—o reports of alien |life had ever reached Earth. There'd been no
guarantee that any part of the diaspora would find it.

Paolo willed the polis library to brief him it pronptly rewired the
declarative nmenory of his sinmulated traditional brain with all the
information he was likely to need to satisfy his imediate curiosity. This
clone of C-Z had arrived at Vega, the second cl osest of the thousand target
stars, twenty-seven light-years fromEarth. Paolo closed his eyes and
visualized a star map with a thousand lines radiating out fromthe sun,
then zooned in on the trajectory which described his ow journey. It had
taken three centuries to reach Vega—but the vast majority of the polis's
twenty thousand inhabitants had progranmmed their exoselves to suspend them
prior to the cloning, and to wake themonly if and when they arrived at a
sui tabl e destination. Ninety-two citizens had chosen the alternative:
experiencing every voyage of the diaspora fromstart to finish, risking

di sappoi ntnent, and even death. Paol o now knew that the ship ained at

Fomal haut, the target nearest Earth, had been struck by debris and

anni hilated en route. He nourned the ninety-two, briefly. He hadn't been
close to any of them prior to the cloning, and the particular versions
who'd willfully perished two centuries ago in interstellar space seened as
renote as the victins of sonme ancient calanmity fromthe era of flesh

Paol o exami ned his new honme star through the caneras of one of the scout
probes—and the strange filters of the ancestral visual system In
traditional colors, Vega was a fierce blue-white disk, laced with

promi nences. Three tinmes the nmass of the sun, twice the size and twice as
hot, sixty tines as |uminous. Burning hydrogen fast—-and al ready hal fway
through its allotted five hundred mllion years on the nain sequence.

Vega's sol e planet, O pheus, had been a featureless blip to the best |unar
interfer-oneters; now Paol o gazed down on its bl ue-green crescent, ten
thousand kil oneters bel ow Carter-Zi mrerman itself. O pheus was terrestrial,
a nickel-iron-silicate world; slightly larger than Earth, slightly warmer—a
billion kiloneters took the edge off Vega's heat—and al nost drowning in
liquid water. Inpatient to see the whole surface firsthand, Paol o sl owed
his clock rate a thousandfold, allowing CZ to circumavigate the planet in
twenty subjective seconds, daylight unshrouding a broad new swath wi th each
pass. Two sl ender ocher-col ored continents wi th nountai nous spines
bracket ed hem spheric oceans, and dazzling expanses of pack ice covered
both poles—far nore so in the north, where jagged white peninsul as radiated
out fromthe mdw nter arctic darkness.

The O phean atnobsphere was nostly nitrogen—six tinmes as much as on Earth;
probably split by W fromprinordial ammnia—with traces of water vapor and
carbon di oxi de, but not enough of either for a runaway greenhouse effect.
The hi gh atnospheric pressure neant reduced evaporati on—Paol o saw not a

wi sp of cloud—and the large, warm oceans in turn hel ped feed carbon

di oxi de back into the crust, locking it up in |inestone sedinments destined
for subduction.

The whol e system was young, by Earth standards, but Vega's greater nass,
and a denser protostellar cloud, would have nmeant swifter passage through
nmost of the traumas of birth: nuclear ignition and early lum nosity
fluctuations; planetary coal escence and the age of bonbardnents. The
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library estimated that O pheus had enjoyed a relatively stable climte, and
freedom frommmjor inpacts, for at |east the past hundred nmllion years

Long enough for prinmtive life to appear—

A hand sei zed Paolo firmy by the ankle and tugged hi m beneath the water.
He offered no resistance, and let the vision of the planet slip away. Only
two other people in CGZ had free access to this environnent—and his father
didn't play ganes with his nowtwel ve- hundred-year-old son

El ena dragged himall the way to the bottom of the pool, before rel easing
his foot and hovering above him a triunphant silhouette against the bright
surface. She was ancestor-shaped, but obviously cheating; she spoke with
perfect clarity, and no air bubbles at all

"Late sleeper! |'ve been waiting seven weeks for this!"

Paol o feigned indifference, but he was fast running out of breath. He had
hi s exoself convert himinto an anphi bi ous human vari ant —bi ol ogi cal |l y and
histori-cally authentic, if no | onger the definitive ancestral phenotype.
Water flooded into his nodified |ungs, and his nodified brain wel comed it.

He said, "Wy would | want to waste consci ousness, sitting around waiting
for the scout probes to refine their observations? | woke as soon as the
data was unanbi guous."

She pumel ed his chest; he reached up and pulled her down, instinctively
reduc-ing his buoyancy to conpensate, and they rolled across the bottom of
t he pool, kissing.

El ena said, "You know we're the first GZ to arrive, anywhere? The
Fomal haut ship was destroyed. So there's only one other pair of us. Back on
Earth."

"So?" Then he renenbered. El ena had chosen not to wake if any other version
of her had already encountered life. Whatever fate befell each of the
remai ni ng ships, every other version of himwould have to |live w thout her

He nodded soberly, and kissed her again. "What am | neant to say? You're a
thousand tines nore precious to ne, now?"

"Yes."

"Ah, but what about the you-and-I on Earth? Five hundred times would be
closer to the truth."

"There's no poetry in five hundred."
"Don't be so defeatist. Rewire your |anguage centers.”

She ran her hands along the sides of his ribcage, down to his hips. They
made love with their alnost-traditional bodi es—and brains; Paolo was anmused
to the point of distraction when his linbic systemwent into overdrive, but
he renenbered enough fromthe |ast occasion to bury his self-consci ousness
and surrender to the strange hijacker. It wasn't |ike making love in any
civilized fashion—the rate of infornmation exchange between them was

m nuscul e, for a start—but it had the raw insistent quality of nost
ancestral pl easures.

Then they drifted up to the surface of the pool and |lay beneath the radi ant
sunl ess sky.

Paol o thought: |'ve crossed twenty-seven light-years in an instant. |I'm

file:/lIG|/rah/Greg%20Egan/Egan,%20Greg%20-%20Wang's%20Carpets.txt (3 of 24) [2/2/2004 2:02:19 AM]



file:/l/G|/rah/Greg%20Egan/Egan,%20Greg%20-%20Wang's%20Carpets.txt

orbiting the first planet ever found to hold alien life. And I've
sacrificed nothing—+eft nothing I truly value behind. This is too good, too
good. He felt a pang of regret for his other selves—+t was hard to inagi ne
themfaring as well, without Elena, w thout O pheus—but there was nothing
he coul d do about that, now Although there'd be tinme to confer with Earth
bef ore any nore ships reached their destinations, he'd decided—prior to the
cl oning—ot to allow the unfolding of his manifold future to be swayed by
any change of heart. Whether or not his Earth-self agreed, the two of them
were powerless to alter the criteria for waking. The self with the right to
choose for the thousand had passed away.

No matter, Paol o decided. The others would find—er construct—their own
reasons for happiness. And there was still the chance that one of them
woul d wake to the sound of four chines.

El ena said, "If you'd slept nuch |onger, you would have m ssed the vote."

The vote? The scouts in |ow orbit had gathered what data they coul d about
Orphean bi ol ogy. To proceed any further, it would be necessary to send

nm croprobes into the ocean itself—an escal ati on of contact which required
the approval of two-thirds of the polis. There was no conpelling reason to
believe that the presence of a fewmnllion tiny robots could do any harm
all they' d | eave behind in the water was a few kil oj oul es of waste heat.
Nevert hel ess, a faction had arisen which advo-cated caution. The citizens
of Carter-Zi nrerman, they argued, could continue to observe froma distance
for another decade, or another mllennium refining their observations and
hypot heses before intruding . . . and those who disagreed could al ways
sleep away the tine, or find other interests to pursue.

Paol o delved into his library-fresh know edge of the "carpets"—the single
O -phean lifeformdetected so far. They were free-floating creatures living
in the equatorial ocean depths—apparently destroyed by W if they drifted
too close to the surface. They grew to a size of hundreds of neters, then
fissioned into dozens of fragnents, each of which continued to grow. It was
tenpting to assune that they were col onies of single-celled organisnms,

somet hing |i ke giant kel p—but there was no real evidence yet to back that
up. It was difficult enough for the scout probes to discern the carpets
gross appearance and behavi or through a kilometer of water, even with
Vega's copious neutrinos lighting the way; renote observations on a

m croscopi ¢ scale, |let alone biochem cal anal yses, were out of the
question. Spectroscopy reveal ed that the surface water was full of

i ntriguing nol ecul ar de-bris—but guessing the relationship of any of it to
the living carpets was like trying to reconstruct human bi ochem stry by
studyi ng human ashes.

Paol o turned to Elena. "Wat do you think?"

She noaned theatrically; the topic nust have been argued to death while he
slept. "The nicroprobes are harm ess. They could tell us exactly what the
carpets are nade of, without renoving a single nolecule. Wat's the risk?
Cul ture shock?"

Paol o flicked water onto her face, affectionately; the inmpulse seened to
come with the anphi bian body. "You can't be sure that they're not
intelligent.”

"Do you know what was living on Earth, two hundred mllion years after it
was fornmed?"

"Maybe cyanobacteria. Maybe nothing. This isn't Earth, though."

"True. But even in the unlikely event that the carpets are intelligent, do
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you think they'd notice the presence of robots a millionth their size? If
they're unified organisms, they don't appear to react to anything in their
envi ronment —+hey have no predators, they don't pursue food, they just drift
with the currents—so there's no reason for themto possess el aborate sense
organs at all, let alone anything working on a sub-nillineter scale. And if
they're colonies of single-celled creatures, one of which happens to
collide with a mcroprobe and register its presence with surface receptors
what concei vabl e harm coul d that do?

"l have no idea. But ny ignorance is no guarantee of safety."

El ena spl ashed hi m back. "The only way to deal with your ignorance is to
vote to send down the m croprobes. W have to be cautious, | agree—but
there's no point being here if we don't find out what's happening in the
oceans, right now | don't want to wait for this planet to evol ve sonething
smart enough to broadcast biochem stry |l essons into space. If we're not
willing to take a fewinfinitesinmal risks, Vega will turn red giant before
we | eam anyt hing."

It was a throwaway |ine—but Paolo tried to i nmagi ne witnessing the event. In
a quarter of a billion years, would the citizens of Carter-Z nrernman be
debating the ethics of intervening to rescue the O pheans—er would they al
have | ost interest, and departed for other stars, or nodified thensel ves
into beings entirely devoid of nostal gic conpassion for organic |ife?

Grandi ose visions for a twel ve-hundred-year-old. The Fomal haut cl one had
been obliterated by one tiny piece of rock. There was far nore junk in the
Vegan systemthan in interstellar space; even ringed by defenses, its data
backed up to all the far-flung scout probes, this G Z was not invul nerable
just because it had arrived intact. El ena was right; they had to seize the
monent —er they might as well retreat into their own hermetic worlds and
forget that they'd ever nade the journey.

Paol o recall ed the honest puzzlenment of a friend from Ashton-Laval: Wiy go
| ooking for aliens? Qur polis has a thousand ecologies, a trillion species
of evolved life. What do you hope to find, out there, that you couldn't
have grown at home?

What had he hoped to find? Just the answers to a few sinple questions. Did
human consci ousness bootstrap all of space-time into existence, in order to
explain itself? Or had a neutral, pre-existing universe given birth to a
billion varieties of conscious life, all capable of harboring the sanme

del usi ons of grandeur—ntil they collided with each other? Anthrocosnol ogy
was used to justify the inward-1ooking stance of nost polises: if the

physi cal universe was created by human thought, it had no special status
which placed it above virtual reality. It m ght have cone first—and every
virtual reality mght need to run on a physical conputing device, subject
to physical laws—but it occupied no privileged position in terns of "truth"
versus "illusion." If the ACs were right, then it was no nore honest to

val ue the physical universe over nore recent artificial realities than it
was honest to remain flesh instead of software, or ape instead of hunan, or
bacteriuminstead of ape.

El ena said, "We can't lie here forever; the gang's all waiting to see you."

"Where?" Paolo felt his first pang of honesickness; on Earth, his circle of
friends had always net in a real-tinme i mage of the Mount Pinatubo crater,
pl ucked straight fromthe observation satellites. A recording wouldn't be

t he sane.

"Il show you."
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Paol o reached over and took her hand. The pool, the sky, the courtyard

vani shed—and he found hi nsel f gazi ng down on O pheus again . . . nightside,
but far fromdark, with his full nmental palette now encodi ng everything
fromthe pal e wash of ground-current |ong-wave radio, to the nulti-col ored
shi mer of isotopic gamma rays and back-scattered cosm c-ray
brensstrahlung. Half the abstract know edge the library had fed hi m about
the planet was obvious at a gl ance, now. The ocean's snoothly tapered
thermal gl ow spelt three-hundred Kelvin instantly—as well as backlighting
the atnosphere's telltale infrared sil houette.

He was standing on a long, netallic-looking girder, one edge of a vast
geodesi ¢ sphere, open to the blazing cathedral of space. He gl anced up and
saw the star-rich dust-cl ogged band of the MIky Way, encircling himfrom
zenith to nadir; aware of the gl ow of every gas cloud, discerning each
absorption and em ssion line, Paolo could al nost feel the plane of the

gal actic disk transect him Sone constellations were distorted, but the
view was nmore fam liar than strange—and he recogni zed nost of the old

si gnposts by color. He had his bearings, now Twenty degrees away from
Sirius—south, by parochial Earth reckoni ng—faint but unm stakable: the sun

El ena was beside hi msuperficially unchanged, although they'd both shrugged
of f the constraints of bhiology. The conventions of this environnent

m m cked the physics of real nmacroscopic objects in free-fall and vacuum
but it wasn't set up to nodel any kind of chem stry, let alone that of

fl esh and bl ood. Their new bodi es were human-shaped, but devoid of

el aborate microstructure—and their mnds weren't enbedded in the physics at
all, but were running directly on the processor web.

Paol o was relieved to be back to nornal; ceremnonial regression to the
ancestral formwas a venerable C-Z tradition—and bei ng human was | argely
self-affirmng, while it |asted—but every tinme he energed fromthe
experience, he felt as if he'd broken free of billion-year-old shackles.
There were polises on Earth where the citizens would have found his present
structure al nbost as archaic: a consci ousness domi nated by sensory
perception, an illusion of possessing solid form a single tinme coordi nate.
The last flesh hunman had died | ong before Paol o was constructed, and apart
fromthe communities of deisner robots, Carter-Zi mrerman was about as
conservative as a transhuman soci ety could be. The bal ance seened right to
Paol o, though—acknow edging the flexibility of software, w thout abandoning
interest in the physical world—and al though the stubbornly corporea

G eisners had been first to the stars, the G Z diaspora woul d soon overt ake
t hem

Their friends gathered round, showing off their effortless free-fal
acrobatics, greeting Paolo and chiding himfor not arranging to wake
sooner; he was the |ast of the gang to energe from hi bernation

"Do you like our hunble new neeting place?" Hermann floated by Paolo's
shoul der, a chimeric cluster of |inbs and sense-organs, speaking through
the vacuumin nmodul ated infrared. "W call it Satellite Pinatubo. It's
desol ate up here, | know—but we were afraid it mght violate the spirit of
caution if we dared pretend to wal k the O phean surface."

Paol o gl anced nentally at a scout probe's close-up of a typical stretch of
dry land, an expanse of fissured red rock. "Mrre desolate down there, |
think." He was tenpted to touch the ground—+to let the private vision becone
tactil e—but he resisted. Being elsewhere in the mddle of a conversation
was bad etiquette.

"l gnore Hermann," Liesi advised. "He wants to flood O pheus with our alien
machi nery before we have any idea what the effects m ght be." Liesi was a
green-and-turquoi se butterfly, with a stylized human face stippled in gold
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on each w ng.

Paol o was surprised; fromthe way El ena had spoken, he'd assumed that his
friends nust have come to a consensus in favor of the mcroprobes—and only
a late sleeper, newto the issues, would bother to argue the point. "Wat
ef fects? The carpets—

"Forget the carpets! Even if the carpets are as sinple as they | ook, we
don't know what else is down there." As Liesl's wings fluttered, her
mrror-inmage faces seened to glance at each other for support. "Wth
neutrino i magi ng, we barely achieve spatial resolution in neters, tine
resolution in seconds. W don't know anything about smaller |ifeforns."

"And we never will, if you have your way." Karpal —an ex-d ei sner,
human- shaped as ever-had been Liesl's lover, last tine Paol o was awake.

"We've only been here for a fraction of an O phean year! There's still a
weal th of data we could gather non-intrusively, with a little patience.
There m ght be rare beachings of ocean life—=

El ena said dryly, "Rare indeed. O pheus has negligible tides, shallow
waves, very few storns. And anythi ng beached would be fried by UV before we
glinpsed anything nore instructive than we're already seeing in the surface
wat er .

"Not necessarily. The carpets seemto be vul nerabl e—but other species m ght
be better protected, if they live nearer to the surface. And Orpheus is
seismically active; we should at least wait for a tsunam to dunmp a few
cubic kiloneters of ocean onto a shoreline, and see what it reveals."

Paol o smiled; he hadn't thought of that. A tsunam might be worth waiting
for.

Li esi continued, "What is there to lose, by waiting a few hundred O phean
years? At the very least, we could gather baseline data on seasonal climate
patterns—and we could watch for anonalies, storms and quakes, hoping for
sone revel atory glinpses."

A few hundred O phean years? A few terrestrial nillennia? Paolo's
anmbi val ence waned. |If he'd wanted to inhabit geol ogical tine, he would have
mgrated to the Lokhande polis, where the Order of Contenplative Observers
wat ched Earth's nountai ns erode in subjective seconds. O pheus hung in the
sky beneath them a beautiful puzzle waiting to be decoded, demanding to be
under st ood.

He said, "But what if there are no 'revelatory glinpses'? How |l ong do we
wait? We don't know how rare life is—+n tine, or in space. If this planet
is precious, so is the epoch it's passing through. W don't know how
rapidly O phean biology is evol ving; species mght appear and vani sh while
we agoni ze over the risks of gathering better data. The carpets—and

what ever el se—eoul d die out before we'd leanmt the first thing about them
What a waste that would be!"

Li esi stood her ground.

"And if we damage the O phean ecol ogy—er culture—by rushing in? That
woul dn't be a waste. It would be a tragedy."

Paol o assinmilated all the stored transmissions fromhis Earth-sel f—al nost
three hundred years' worth-before conposing a reply. The early

communi cations in-cluded detailed mnd grafts—and it was good to share the
excitenent of the dias-pora's launch; to watch—very nearly firsthand—the

t housand shi ps, nanomachi ne-carved from asteroi ds, depart in a blaze of
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fusion fire frombeyond the orbit of Mars. Then things settled down to the
usual prosaic matters: Elena, the gang, shanel ess gossip,

Carter-Zi merman's ongoi ng research projects, the buzz of inter-polis
cultural tensions, the not-quite-cyclic convul sions of the arts (the
perceptual aesthetic overthrows the enotional, again . . . although
Val | adas in Konishi polis clainms to have constructed a new synthesis of the
two) .

After the first fifty years, his Earth-self had begun to hol d things back;
by the tinme news reached Earth of the Fomal haut clone's dem se, the
messages had becone pure audiovi sual |inear nonol ogues. Paol o under st ood.
It was only right; they'd diverged, and you didn't send mind grafts to
strangers.

Most of the transm ssions had been broadcast to all of the ships,
indiscrimnately. Forty-three years ago, though, his Earth-self had sent a
speci al nmessage to the Vega-bound cl one.

"The new | unar spectroscope we finished | ast year has just picked up clear
signs of water on O pheus. There should be | arge tenperate oceans waiting
for you, if the nodels are right. So ... good luck." Vision showed the
instrunment's dones growi ng out of the rock of the lunar farside; plots of
the O phean spectral data; an ensenble of planetary nodels. "Maybe it seens
strange to you—all the trouble we're taking to catch a glinpse of what
you're going to see in close-up, so soon. It's hard to explain: | don't
think it's jeal ousy, or even inpatience. Just a need for independence.

"There's been a revival of the old debate: should we consider redesigning
our mnds to enconpass interstellar distances? One self spanning thousands
of stars, not via cloning, but through acceptance of the natural tine scale
of the light-speed lag. MII|ennia passing between nmental events. Loca
contingencies dealt with by non-consci ous systens." Essays, pro and con,
wer e appended; Paol o ingested sunmaries. "I don't think the idea will gain
much support, though—and the new astronom cal projects are sonething of an
antidote. W have to nmake peace with the fact that we've stayed behind ..
so we cling to the Earth—-+ooking outwards, but remaining firmy anchored.

"I keep asking nmyself, though: where do we go fromhere? H story can't
gui de us. Evolution can't guide us. The C-Z charter says understand and
respect the universe . . . but in what forn? On what scale? Wth what kind
of senses, what kind of minds? We can becone anything at all—-and that space
of possible futures dwarfs the galaxy. Can we explore it w thout |osing our
way? Fl esh humans used

to spin fantasies about aliens arriving to 'conquer' Earth, to steal their
"precious' physical resources, to wipe themout for fear of 'conpetition

as if a species capable of naking the journey woul dn't have had the
power, or the wit, or the imagination, to rid itself of obsol ete biol ogica
i nperatives. Conquering the galaxy is what bacteria with spaceshi ps woul d
do—knowi ng no better, having no choice

"Qur condition is the opposite of that: we have no end of choices. That's
why we need to find alien |ife—not just to break the spell of the

ant hr ocosnol ogi sts. W need to find aliens who've faced the same
deci si ons—and di scovered how to |live, what to becone. W need to understand
what it neans to inhabit the universe.'

Paol o wat ched the crude neutrino i nages of the carpets noving in staccato
jerks around his dodecahedral room Twenty-four ragged oblongs drifted
above him daughters of a larger ragged obl ong which had just fissioned.
Model s suggested that shear forces fromocean currents could explain the
whol e process, triggered by nothing nore than the parent reaching a
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critical size. The purely nechanical break-up of a col ony—f that was what
it was—ight have little to do with the life cycle of the constituent
organisnms. It was frustrating. Paolo was accustoned to a torrent of data on
anyt hi ng whi ch caught his interest; for the diaspora' s great discovery to
remai n nothing nore than a sequence of coarse nonochrone snapshots was

i ntol erabl e.

He gl anced at a schematic of the scout probes' neutrino detectors, but
there was no obvi ous scope for inprovement. Nuclei in the detectors were
excited into unstabl e high-energy states, then kept there by fine-tuned
gamma-ray | asers picking off |ower-energy eigenstates faster than they
could creep into existence and attract a transition. Changes in neutrino
flux of one part in ten-to-the-fifteenth could shift the energy levels far
enough to disrupt the bal ancing act. The carpets cast a shadow so faint,

t hough, that even this near-perfect vision could barely resolve it.

Ol ando Venetti said, "You' re awake."

Paol o turned. His father stood an armi s | ength away, presenting as an
ornately clad human of indeterninate age. Definitely ol der than Paol o,
t hough; Ol ando never ceased to play up his seniority—even if the age
difference was only twenty-five percent now, and falling.

Paol o bani shed the carpets fromthe roomto the space behi nd one pentagona
wi ndow, and took his father's hand. The portions of Ol ando's m nd which
meshed with his own expressed pleasure at Paol 0's energence from

hi bernation, fondly dwelt on past shared experiences, and entertai ned hopes
of continued harnmony between father and son. Paolo's greeting was simlar,
a carefully contrived "revel a-tion" of his own enotional state. It was nore
of a ritual than an act of communica-tion—but then, even with El ena, he set
up barriers. No one was totally honest w th another person—dnless the two
of themintended to permanently fuse.

Ol ando nodded at the carpets. "I hope you appreciate how i nportant they
are.”

"You know | do." He hadn't included that in his greeting, though. "First
alien life." GZ humliates the deisner robots, at |ast—that was probably
how his father saw it. The robots had been first to Al pha Centauri, and
first to an extrasolar planet—but first life was Apollo to their Sputniks,
for anyone who chose to think in those terns.

Olando said, "This is the hook we need, to catch the citizens of the
mar gi nal polises. The ones who haven't quite inploded into solipsism This
wi || shake them up—don't you think?"

Paol o shrugged. Earth's transhumans were free to i nplode into anything they
liked; it didn't stop Carter-Zi mrerman from expl oring the physica

uni verse. But thrashing the deisners wouldn't be enough for Ol ando; he
lived for the day when C-Z woul d becone the cultural mainstream Any polis
could multiply its population a billionfold in a microsecond, if it wanted
the vacuous honor of outnunbering the rest. Luring other citizens to

m grate was harder—and persuading themto rewite their own |ocal charters
was harder still. Olando had a missionary streak: he wanted every ot her
polis to see the error of its ways, and follow CGZ to the stars

Paol o said, "Ashton-Laval has intelligent aliens. | wouldn't be so sure
that news of giant seaweed is going to take Earth by storm"

Ol ando was venonmpus. "Ashton-Laval intervened in its so-called
"evol utionary' sinulations so many tinmes that they m ght as well have built
the end products in an act of creation lasting six days. They wanted
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talking reptiles, and—nirabile dictu!—they got talking reptiles. There are
self-nodified transhumans in this polis nore alien than the aliens in
Asht on- Laval . "

Paolo smiled. "All right. Forget Ashton-Laval. But forget the nmargina
polises, too. W choose to value the physical world. That's what defines
us—but it's as arbitrary as any other choice of values. Wiy can't you
accept that? It's not the One True Path which the infidels have to be

bl udgeoned into follow ng." He knew he was arguing half for the sake of
it—he desperately wanted to refute the anthrocos-nol ogi sts, hinsel f—but

Ol ando al ways drove himinto taking the opposite position. Qut of fear of
bei ng nothing but his father's clone? Despite the total absence of

i nherited episodic nmenories, the stochastic input into his ontogenesis, the
chaoti-cally divergent nature of the iterative mnd-building al gorithns.

Ol ando nmade a beckoni ng gesture, dragging the i mage of the carpets hal fway
back into the room "You'll vote for the m croprobes?"

"Of course."

"Everythi ng depends on that, now. It's good to start with a tantalizing
glinmpse—but if we don't follow up with details soon, they'Il |ose interest
back on Earth very rapidly."

"Lose interest? It'lIl be fifty-four years before we know if anyone paid the
slightest attention in the first place."

Ol ando eyed himw th di sappoi ntment, and resignation. "If you don't care
about the other polises, think about CGZ This helps us, it strengthens us.
W have to nmake the nost of that."

Paol o was bemused. "The charter is the charter. Wiat needs to be
strengt hened? You meke it sound |like there's something at risk."

"What do you think a thousand lifel ess worlds would have done to us? Do
you think the charter woul d have remained intact?"

Paol o had never considered the scenario. "Maybe not. But in every CZ where
the charter was rewitten, there would have been citizens who'd have gone
of f and founded new polises on the old Iines. You and I, for a start. W
could have called it Venetti-Venetti."

"While half your friends turned their backs on the physical world? Wile
Carter-Zi merman, after two thousand years, went solipsist? You d be happy
with that?"

Paol o | aughed. "No—but it's not going to happen, is it? W' ve found life.
Al right, | agree with you: this strengthens CZ The diaspora m ght have
"failed" . . . but it didn't. W' ve been lucky. I"'mglad, I'mgrateful. Is
that what you wanted to hear?"

O'lando said sourly, "You take too nuch for granted."

"And you care too rmuch what | think! I"'mnot your . . . heir." Olando was
first-generation, scanned fromflesh—and there were tinmes when he seened
unabl e to accept that the whole concept of generation had lost its archaic
significance. "You don't need ne to safeguard the future of

Carter-Zi merman on your behalf. O the future of transhumanity. You can do
it in person.”

Ol ando | ooked wounded—a consci ous choice, but it still encoded sonething.
Paolo felt a pang of regret—but he'd said nothing he could honestly
retract.
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Hi s father gathered up the sleeves of his gold and crinson robes—the only
citizen of G Z who could make Paol o unconfortable to be naked—and repeat ed
as he vani shed fromthe room "You take too much for granted.”

The gang watched the | aunch of the microprobes together—even Liesi, though
she cane in nourning, as a giant dark bird. Karpal stroked her feathers
nervously. Hermann appeared as a creature out of Escher, a segnmented worm
wi th six hunman-shaped feet—en |l egs with el bows—given to curling up into a
disk and rolling along the girders of Satellite Pinatubo. Paolo and El ena
kept saying the same thing sinultaneously; they'd just nmade | ove.

Her mann had noved the satellite to a notional orbit just bel ow one of the
scout probes—and changed the environment's scale, so that the probe's | ower
surface, an intricate | andscape of detector nodul es and attitude-contro
jets, blotted out half the sky. The atnospheric-entry capsul es—eeramc
teardrops three centineters wi de—burst fromtheir |aunch tube and hurtled
past |ike boul ders, vanishing fromsight before they'd fallen so much as
ten nmeters closer to Orpheus. It was all scrupulously accurate, although it
was part real-tine inmagery, part extrapolation, part faux. Paol o thought:
We might as well have run a pure simulation . . . and pretended to foll ow
t he capsul es down. El ena gave hima guilty/adnoni shing | ook. Yeah—and then
why bot her actually launching themat all? Wy not just sinulate a

pl ausi bl e Orphean ocean full of plausible Ophean life fornms? Wy not

simul ate the whol e di aspora? There was no crine of heresy in G Z; no one
had ever been exiled for breaking the charter. At tines it still felt |ike
a tightrope wal k, though, trying to classify every act of simulation into
those which contributed to an under-standing of the physical universe
(good), those which were nerely convenient, recreational, aesthetic
(acceptable) . . . and those which constituted a denial of the primcy of
real phenonena (time to think about enigration).

The vote on the mcroprobes had been close: seventy-two percent in favor,
just over the required two-thirds majority, with five percent abstaining.
(Citizens created since the arrival at Vega were excluded ... not that
anyone in Carter-Zi mrerman woul d have dream of stacking the ballot, perish
the thought.) Paol o had been surprised at the narrow margin; he'd yet to
hear a single plausible scenario for the m croprobes doing harm He
wondered if there was another, unspoken reason which had nothing to do with
fears for the O phean ecol ogy, or hypothetical culture. A w sh to prolong
the pleasure of unraveling the planet's nysteries? Paol o had sone synpat hy
with that inpul se—but the | aunch of the m croprobes would do nothing to
underm ne the greater |long-term pl easure of watching, and understandi ng, as
O phean life evol ved.

Liesi said forlomy, "Coastline erosion nodels show that the northwestern
shore of Lanbda is inundated by tsunam every ninety O phean years, on
average." She offered the data to them Paolo glanced at it, and it | ooked
convi nci ng—but the point was academ c now. "We could have waited."

Her mann waved his eye-stal ks at her. "Beaches covered in fossils, are
t hey?"

"No, but the conditions hardl y—=

"No excuses!" He wound his body around a girder, kicking his |egs
gleefully. Hermann was first-generation, even older than Ol ando; he'd been
scanned in the twenty-first century, before Carter-Zi mrerman exi sted. Over
the centuries, though, he'd w ped nost of his episodic nenories, and
rewitten his personality a dozen tines. He'd once told Paolo, "I think of
nmysel f as ny own great-great-grandson. Death's not so bad, if you do it
incrementally. Ditto for imortality."
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El ena said, "I keep trying to imagine howit will feel if another CZ cl one
stunmbl es on sonething infinitely better—ike aliens with wormhol e
drives—while we're back here studying rafts of al gae." The body she wore
was nmore stylized than usual —still humanoid, but sexless, hairless and
snoot h, the face inexpressive and androgynous.

"If they have wornhol e drives, they might visit us. O share the
technol ogy, so we can |ink up the whol e diaspora."

"I'f they have wormhol e drives, where have they been for the last two
t housand years?"

Paol o | aughed. "Exactly. But | know what you mean: first alien life

and it's likely to be about as sophisticated as seaweed. It breaks the
jinx, though. Seaweed every twenty-seven |ight-years. Nervous systems every
fifty? Intelligence every hundred?" He fell silent, abruptly realizing what
she was feeling: electing not to wake again after first Iife was begi nning
to seemli ke the wong choice, a waste of the opportunities the diaspora
had created. Paolo offered her a mind graft expressing enpathy and support,
but she decli ned.

She said, "I want sharp borders, right now | want to deal with this
mysel f."

"l understand." He let the partial nodel of her which he'd acquired as
they'd nade | ove fade fromhis mind. It was non-sapient, and no | onger
linked to her—but to retain it any |onger when she felt this way woul d
have seened |ike a transgression. Paolo took the responsibilities of
intimacy seriously. His |over before El ena had asked himto erase all his
know edge of her, and he'd nore or |ess conplied—the only thing he stil
knew about her was the fact that she'd nade the request.

Her mann announced, "Planetfall!" Paol o glanced at a replay of a scout probe
vi ew whi ch showed the first few entry capsul es breaki ng up above the ocean
and rel easing their mcroprobes. Nanomachi nes transformed the ceramc
shields (and then thensel ves) into carbon dioxide and a few sinple

m ner al s—nothing the mcrometeorites constantly raining down onto O pheus
didn't contai n—before the fragnents could strike the water. The nicroprobes
woul d broadcast not hing; when they'd finished gathering data, they'd fl oat
to the surface and nodul ate their W

reflectivity. It would be up to the scout probes to |ocate these specks,
and read their nmessages, before they self-destructed as thoroughly as the
entry capsul es.

Hermann said, "This calls for a celebration. I'mheading for the Heart.
Wio' Il join me?"

Paol o gl anced at El ena. She shook her head. "You go."
"Are you sure?"

"Yes! Go on." Her skin had taken on a nmirrored sheen; her expressionless
face reflected the planet below. "I'mall right. | just want sone tine to
t hi nk things through, on ny own."

Her mann coil ed around the satellite's frame, stretching his pale body as he
went, gaining segments, gaining |l egs. "Come on, cone on! Karpal? Liesi?
Cone and cel ebrate!™

El ena was gone. Liesi nade a derisive sound and fl apped off into the
di stance, nocking the environment's airl essness. Paol o and Karpal watched
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as Hermann grew |l onger and faster—and then in a blur of speed and change
stretched out to wap the entire geodesic franme. Paol o demagnetized his
feet and noved away, | aughing; Karpal did the sane.

Then Hermann constricted |ike a boa, and snapped the whole satellite apart.

They floated for a while, two human-shaped nachines and a giant wormin a
cloud of spinning netal fragnents, an absurd collection of imaginary
debris, glinting by the light of the true stars.

The Heart was al ways crowded, but it was |arger than Paolo had seen it—even
t hough Hermann had shrunk back to his original size, so as not to nmake a
scene. The huge nuscul ar chanber arched above them pulsating wetly in tine
to the nusic, as they searched for the perfect location to soak up the

at nrosphere. Paol o had visited public environnments in other polises, back on
Earth; many were designed to be nothing nore than a perceptual framework
for group enotion-sharing. He'd never understood the attraction of becom ng
intimate with |l arge nunbers of strang-ers. Ancestral social hierarchies

m ght have had their faults—and it was absurd to try to nake a virtue of
the linmtations inposed by mnds confined to wetware—but the whol e idea of
mass tel epathy as an end in itself seened bizarre to Paolo . . . and even
ol d-fashioned, in a way. Humans, clearly, would have benefited froma good
strong dose of each other's inner life, to keep them from sl aughtering each
ot her—but any civilized transhuman coul d respect and val ue other citizens
wi t hout the need to have been them firsthand.

They found a good spot and nade sonme furniture, a table and two chairs—
Her mann preferred to stand—and the floor expanded to make room Paol o

| ooked around, shouting greetings at the people he recognized by sight, but
not bothering to check for identity broadcasts fromthe rest. Chances were
he'd net everyone here, but he didn't want to spend the next hour
exchangi ng pl easantries with casual acquai ntances.

Her mann said, "I've been nonitoring our nodest stellar observatory's data
stream-Ay antidote to Vegan parochialism Odd things are going on around
Sirius. We're seeing electron-positron annihilation gamm rays, gravity
waves . . . and sone unexpl ained hot spots on Sirius ?." He turned to
Karpal and asked innocently, "Wat do you think those robots are up to?
There's a runor that they're planning to drag the white dwarf out of orbit,
and use it as part of a giant spaceship.”

"I never listen to runors." Karpal always presented as a faithfu
reproduction of his old human-shaped d ei sner body—and his m nd, Paol o
gathered, always took the formof a physiol ogical nodel, even though he was
five generations renoved fromflesh. Leaving his people and coming into GZ
must have taken consi derabl e courage; they'd never wel cone hi m back

Paol o said, "Does it matter what they do? Were they go, how they get
there? There's nore than enough roomfor both of us. Even if they shadowed
the di as-pora—even if they cane to Vega—we could study the O pheans
together, couldn't we?"

Her mann's cartoon insect face showed nock alarm eyes grow ng w der, and
wi der apart. "Not if they dragged along a white dwarf! Next thing they'd
want to start building a Dyson sphere.” He turned back to Karpal. "You

don't still suffer the urge, do you, for ... astrophysical engineering?"

"Nothing C-Z's exploitation of a few negatons of Vegan asteroid materi al
hasn't satisfied."

Paolo tried to change the subject. "Has anyone heard fromEarth, lately?
I"mbeginning to feel unplugged.” H's own npst recent nessage was a decade
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ol der than the tine |ag.

Karpal said, "You re not mssing rmuch; all they're tal king about is O pheus

ever since the new | unar observations, the signs of water. They seem
more excited by the nere possibility of life than we are by the certainty.
And they have very high hopes."

Paol o | aughed. "They do. My Earth-self seens to be counting on the diaspora
to find an advanced civilization with the answers to all of transhumanity's
existential problens. | don't think he'll get much cosm c gui dance from
kel p. "

"You know there was a big rise in emgration fromGC-Z after the [ aunch?
Eni gration, and suicides." Hermann had stopped wiggling and gyrating,
becom ng alnost still, a sign of rare seriousness.' '| suspect that's what
triggered the astronony programin the first place. And it seens to have
stanched the flow, at least in the short term Earth C Z detected water
before any clone in the diaspora—and when they hear that we've found life,
they'Il feel nore like collaborators in the discovery because of it."

Paolo felt a stirring of unease. Emigration and suicides? Was that why
Ol ando had been so gl oony? After three hundred years of waiting, how high
had expecta-tions become?

A buzz of excitenment crossed the floor, a sudden shift in the tone of the
conversa-tion. Hermann whi spered reverently, "First mcroprobe has
surfaced. And the data is comng in now"

The non-sapient Heart was intelligent enough to guess its patrons' w shes.
Al -t hough everyone could tap the library for results, privately, the nusic
cut out and a giant public inmage of the sumuary data appeared, high in the
chamber. Paolo had to crane his neck to viewit, a novel experience.

The ni croprobe had mapped one of the carpets in high resolution. The image
showed t he expected rough obl ong, some hundred nmeters w de—but the
two-or-three-neter-thick slab of the neutrino tomographs was reveal ed now
as a delicate,

gr ow?"

convol uted surface—fine as a single layer of skin, but folded into an

el aborate space-filling curve. Paolo checked the full data: the topol ogy
was strictly planar, despite the pathol ogi cal appearance. No hol es, no
joins—ust a surface which neandered wildly enough to | ook ten thousand
times thicker froma distance than it really was.

An inset showed the microstructure, at a point which started at the rim of
the carpet and then—sl ow y—roved toward the center. Paolo stared at the

fl owi ng nol ecul ar diagram for several seconds before he grasped what it
nmeant .

The carpet was not a colony of single-celled creatures. Nor was it a
multi-cellular organism It was a single nolecule, a two-dinensiona

pol ynmer wei ghing twenty-five mllion kilograns. A giant sheet of folded

pol ysaccharide, a conplex nmesh of interlinked pentose and hexose sugars
hung with al kyi and ami de side chains. A bit Iike a plant cell wall—except
that this polymer was far stronger than cellulose, and the surface area was
twenty orders of nmgnitude greater.

Karpal said, "I hope those entry capsules were perfectly sterile. Earth
bacteria woul d gorge thensel ves on this. One big floating carbohydrate
di nner, with no defenses."
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Her mann thought it over. "Maybe. If they had enzymes capabl e of breaking
of f a piece—which | doubt. No chance we'll find out, though: even if
there'd been bacterial spores lingering in the asteroid belt fromearly
human expeditions, every ship in the diaspora was doubl e-checked for
contamination en route. We haven't brought smallpox to the Americas."

Paol o was still dazed. "But how does it assenbl e? How does it ... grow?"
Her mann consulted the library and replied, before Paolo could do the sane.

"The edge of the carpet catalyzes its own growh. The polyner is irregular,
aperiodi c—there's no single conponent which sinply repeats. But there seem
to be about twenty thousand basic structural units—twenty thousand

di fferent polysac-charide building bl ocks." Paolo saw them |ong bundl es of
cross-linked chains running the whol e two-hundred-m cron thickness of the
carpet, each with a roughly square cross-section, bonded at severa
thousand points to the four neighboring units. "Even at this depth, the
ocean's full of UV-generated radicals which filter down fromthe surface.
Any structural unit exposed to the water converts those radicals into nore
pol ysacchari de—and buil ds another structural unit."

Paol o gl anced at the library again, for a sinulation of the process.
Catalytic sites strewn along the sides of each unit trapped the radicals in
pl ace, | ong enough for new bonds to form between them Sone sinple sugars
were incorporated straight into the polyner as they were created; others
were set free to drift in solution for a microsecond or two, until they
were needed. At that level, there were only a few basic chenical tricks
being used ... but nolecul ar evol ution nust have worked its way up froma
few smal| autocatalytic fragnents, first formed by chance, to this

el aborate system of twenty thousand mutually self-replicating structures.

If the "structural units" had floated free in the ocean as i ndependent

mol ecul es, the "lifefornm' they conprised woul d have been virtually

i nvisible. By bonding to-gether, though, they became twenty thousand col ors
in a giant npsaic.

It was astonishing. Paol o hoped El ena was tapping the library, wherever she
was. A col ony of al gae woul d have been nore "advanced"—but this incredible
prinordial creature revealed infinitely nore about the possibilities for
the genesis of life. Carbohydrate, here, played every biochem cal role:
information carrier, enzyne, energy source, structural material. Nothing
like it could have survived on Earth, once there were organi sms capabl e of
feeding on it—and if there were ever intelligent O pheans, they' d be
unlikely to find any trace of this bizarre ancestor.

Karpal wore a secretive snmile.

Paol o said, "What?"

"WAng tiles. The carpets are made out of Wang tiles."
Her mann beat himto the |library, again.

"WAng as in twentieth-century flesh mathematician, Hao Wang. Tiles as in
any set of shapes which can cover the plane. Wang tiles are squares with
various shaped edges, which have to fit conpl enentary shapes on adjacent
squares. You can cover the plane with a set of Wang tiles, as long as you
choose the right one every step of the way. O in the case of the carpets,
grow the right one."

Karpal said, "W should call them Wang's Carpets, in honor of Hao Wang.
After twenty-three hundred years, his mathematics has come to life."

Paol o |iked the idea, but he was doubtful. "W nay have trouble getting a
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two-thirds najority on that. It's a bit obscure ..

Her mann | aughed. "Who needs a two-thirds majority? If we want to call them
Wang's Carpets, we can call them Wang's Carpets. There are ninety-seven

| an-guages in current use in CZ-half of theminvented since the polis was
founded. | don't think we'll be exiled for coining one private nane."

Paol o concurred, slightly enbarrassed. The truth was, he'd conpletely
forgotten that Hermann and Karpal weren't actually speaki ng Mbdem Roman.

The three of theminstructed their exoselves to consider the nane adopted:
hence-forth, they'd hear "carpet" as "Wang's Carpet"—but if they used the
termw th anyone el se, the reverse translation would apply.

Paol o sat and drank in the imge of the giant alien: the first lifeform
encountered by human or transhuman whi ch was not a bi ol ogi cal cousin. The
death, at last, of the possibility that Earth m ght be unique.

They hadn't refuted the anthrocosnol ogi sts yet, though. Not quite. If, as
the ACs cl ai med, human consci ousness was the seed around which all of
space-tinme had crystallized—f the universe was nothing but the sinplest
orderly explanation for human thought—+then there was, strictly speaking, no
need for a single alien to exist, anywhere. But the physics which justified

human exi stence couldn't help generating a billion other worlds where life
could arise. The ACs woul d be unnoved by Wang's Carpets; they'd insist that
these creatures were physical, if not biological, cousins—serely an

unavoi dabl e by-product of anthropogenic, |ife-enabling physi-cal |aws.

The real test wouldn't cone until the diaspora—er the d ei sner
robots—finally encountered conscious aliens: nminds entirely unrelated to
humani ty, observing and expl ai ni ng the universe whi ch human thought had
supposedly built. Mst ACs had come right out and declared such a find

i npossible; it was the sole falsifiable prediction of their hypothesis.

Ali en consciousness, as opposed to nmere alien life, would always build
itself a separate universe—because the chance of two unrelated fornms of

sel f-awar eness concocting exactly the sane physics and the sane cosnol - ogy
was infinitesiml—and any alien biosphere which seemed capabl e of evol ving
consci ousness woul d sinply never do so.

Paol o gl anced at the map of the diaspora, and took heart. Alien life
al ready—and the search had barely started; there were nine hundred and
ni nety-ei ght target systens yet to be explored. And even if every one of

them proved no nore concl usive than Orpheus ... he was prepared to send
clones out farther—and prepared to wait. Consciousness had taken far | onger
to appear on Earth than the quarter-of-a-billion years remaining before

Vega |l eft the main sequence—but the whole point of being here, after all
was that O pheus wasn't Earth.

Ol ando's cel ebration of the mcroprobe discoveries was a very
first-generation affair. The environment was an endl ess sunlit garden
strewn with tables covered in food, and the invitation had politely
suggested attendance in fully human form Paolo politely faked
it—simulating nost of the physiology, but running the body as a puppet,
| eaving his m nd unshackl ed.

Ol ando introduced his new | over, Catherine, who presented as a tall

dar k- ski nned woman. Paol o didn't recogni ze her on sight, but checked the
identity code she broadcast. It was a small polis, he'd net her once

bef ore—as a nman call ed Sanuel, one of the physicists who'd worked on the
mai n interstellar fusion drive enployed by all the ships of the diaspora.
Paol o was amused to think that nmany of the people here would be seeing his
father as a woman. The majority of the citizens of CZ still practiced the
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conventions of relative gender which had cone into fashion in the
twenty-third century—and Ol ando had wired theminto his own son too deeply
for Paolo to wish to abandon them-but whenever the paradoxes were reveal ed
so starkly, he wondered how much | onger the conventions would endure. Paol o
was same-sex to Orlando, and hence saw his father's |over as a wonan, the
two close relationships taking precedence over his casual know edge of

Cat herine as Sanuel. Ol ando perceived hinself as being male and

het erosexual , as his flesh original had been . . . while Sarmuel saw hinsel f
the sane way . . . and each perceived the other to be a heterosexual wonan.
If certain third parties ended up with m xed signals, so be it. It was a
typical C Z conprom se: nobody could bear to overturn the old order and do
away with gender entirely (as nbst other polises had done) ... but nobody
could resist the flexibility which being software, not flesh, provided.

Paolo drifted fromtable to table, sanpling the food to keep up

appear ances, w shing El ena had cone. There was little conversation about
the bi ol ogy of Wang's Carpets; nost of the people here were sinply

cel ebrating their win against the opponents of the nicroprobes—and the
humi i ation that faction would suffer, now that it was clearer than ever
that the "invasive" observations could have done no harm Liesl's fears had
proved unfounded; there was no other life in the ocean, just Wang's Carpets
of various sizes. Paolo, feeling perversely even-handed after the fact,

kept wanting to rem nd these snug nmovers and shakers: There m ght have been
anyt hing down there. Strange creatures, delicate and vul nerable in ways we
coul d never have anticipated. W were lucky, that's all

He ended up alone with Ol ando al nost by chance; they were both fleeing
different groups of appalling guests when their paths crossed on the | awn.

Paol o asked, "How do you think they' |l take this, back hone?"

"It's first life, isn't it? Primtive or not. It should at |east maintain
interest in the diaspora, until the next alien biosphere is discovered.'
Ol ando seenmed subdued; perhaps he was finally coning to terms with the
gul f between their nodest discovery, and Earth's |onging for world-shaking
results. "And at |least the chemistry is novel. If it had turned out to be
based on DNA and protein, | think half of Earth CGZ woul d have di ed of
boredom on the spot. Let's face it, the possibilities of DNA have been
sinul ated to death."

Paolo smiled at the heresy. "You think if nature hadn't nmanaged a little
original-ity, it would have dented people's faith in the charter? If the
sol i psist polises had begun to | ook nore inventive than the universe itself

"Exactly."
They wal ked on in silence, then Orlando halted, and turned to face him

He said, "There's sonmething |'ve been wanting to tell you. My Earth-self is
dead. "

"What ?"
"Pl ease, don't make a fuss."

"But . . . why? Way woul d he—=2" Dead neant suicide; there was no other
cause—dnl ess the sun had turned red giant and swal |l owed everything out to
the orbit of Mars.

"I don't know why. Wether it was a vote of confidence in the diaspora"—
Ol ando had chosen to wake only in the presence of alien |ife—or whether
he despaired of us sending back good news, and couldn't face the waiting,
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and the risk of disappointnent. He didn't give a reason. He just had his
exosel f send a nmessage, stating what he'd done."

Paol o was shaken. |If a clone of Ol ando had succunbed to pessimnmsm he
couldn't begin to inmagine the state of nmind of the rest of Earth C Z

"When did this happen?"

"About fifty years after the |launch."
"My Earth-self said nothing."

"It was up to ne to tell you, not him"
"I wouldn't have seen it that way."
"Apparently, you would have."

Paolo fell silent, confused. How was he supposed to nourn a distant version
of Orlando, in the presence of the one he thought of as real ? Death of one
clone was a strange half-death, a hard thing to come to terns with. H's
Earth-self had lost a father; his father had | ost an Earth-self. What
exactly did that nean to /u' w?

What Ol ando cared nobst about was Earth C-Z. Paolo said carefully, "Hermann
told me there'd been a rise in emgration and suicide—until the
spectroscope picked up the Orphean water. Morale has inproved a | ot since
then—and when they hear that it's nore than just water "

Olando cut himoff sharply. "You don't have to talk things up for ne. I'm
in no danger of repeating the act."

They stood on the |lawn, facing each other. Paol o conposed a dozen different
combi nations of mobod to comuni cate, but none of themfelt right. He could
have granted his father perfect know edge of everything he was feeling—but
what exactly woul d that know edge have conveyed? In the end, there was
fusion, or separateness. There was nothing in between.

Ol ando said, "Kill nyself—and | eave the fate of transhumanity in your
hands? You must be out of your fucking mnd." They wal ked on together,
| aughi ng.

Karpal seened barely able to gather his thoughts enough to speak. Paol o
woul d have offered hima mnd graft pronoting tranquillity and
concentration—distilled fromhis ow nost focused nmonment s—but he was sure
that Karpal would never have accepted it. He said, "Wy don't you just
start wherever you want to? I'Il stop you if you're not naking sense."

Kar pal | ooked around the white dodecahedron with an expression of
di sbelief. "You live here?"

"Some of the tine."
"But this is your base environnent? No trees? No sky? NofurnitureT

Paol o refrained fromrepeating any of Hermann's naive-robot jokes. ' 'l add
them when | want them You know, like . . . music. Look, don't let my taste
in decor distract you."

Karpal made a chair and sat down heavily.

He said, "Hao Wang proved a powerful theorem twenty-three hundred years
ago. Think of a row of Wang Tiles as being |like the data tape of a Turing
Machine.'' Paolo had the library grant himknow edge of the term it was
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the original conceptual formof a generalized conputing device, an

i magi nary machi ne which noved back and forth along a limtless

one-di nensi onal data tape, reading and witing synbols according to a given
set of rules.

"Wth the right set of tiles, to force the right pattern, the next row of
the tiling will look like the data tape after the Turing Machi ne has
performed one step of its conputation. And the row after that will be the
data tape after two steps, and so on. For any given Turing Machine, there's
a set of Wang Tiles which can inmtate it."

Paol o nodded ami ably. He hadn't heard of this particular quaint result, but
it was hardly surprising. "The carpets nust be carrying out billions of
acts of computa-tion every second ... but then, so are the water nol ecul es
around them There are no physical processes which don't performarithmetic
of sone kind."

"True. But with the carpets, it's not quite the sane as random nol ecul ar
nmot i on. '

"Maybe not."
Karpal sniled, but said nothing.

"What ? You've found a pattern? Don't tell me: our set of twenty thousand
pol ysacchari de Wang Tiles just happens to formthe Turing Machi ne for
calculating pi."

"No. What they formis a universal Turing Machi ne. They can cal cul ate
anything at all —depending on the data they start with. Every daughter
fragment is like a programbeing fed to a chenmical conputer. Gowh
executes the program"”

"Ah." Paolo's curiosity was roused—but he was havi ng some trouble picturing
where the hypothetical Turing Machine put its read/wite head. "Are you
telling nme only one tile changes between any two rows, where the 'machine

| eaves its mark on the 'data tape' . . . ?" The npbsaics he'd seen were a
riot of conplexity, with no two rows remotely the sane.

Karpal said, "No, no. Wang's original exanple worked exactly like a
standard Turing Machine, to sinplify the argunent ... but the carpets are
nmore like an arbitrary nunber of different conputers with overl appi ng data,
all working in parallel. This is biology, not a designed machi ne—t's as
messy and wild as, say ... a manmalian genone. In fact, there are

mat hematical simlarities with gene regulation: |'ve identified Kauffman
networks at every level, fromthe tiling rules up; the whole systenis

poi sed on the hyperadaptive edge between frozen and chaotic behavior.'

Paol o absorbed that, with the library's help. Like Earth life, the carpets
seenmed to have evolved a combi nati on of robustness and flexibility which
woul d have naxim zed their power to take advantage of natural selection
Thousands of different autocatal ytic chem cal networks rust have arisen
soon after the formation of O -pheus—but as the ocean chenistry and the
climte changed in the Vegan systems early traumatic nillennia, the
ability to respond to selection pressure had itself been selected for, and
the carpets were the result. Their conplexity seenmed redundant, now, after
a hundred nmillion years of relative stability—and no predators or
conmpeti-tion in sight—but the | egacy renmi ned.

"So if the carpets have ended up as universal conputers . . . with no rea
need anynmore to respond to their surroundings . . . what are they doing
with all that conputing power?"
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Karpal said solemmly, "I'Il show you."

Paol o followed himinto an environnent where they drifted above a schematic
of a carpet, an abstract | andscape stretching far into the distance,

el aborately win-kled |ike the real thing, but otherw se heavily stylized,
with each of the polysaccha-ride building bl ocks portrayed as a square tile
with four different col ored edges. The adjoi ni ng edges of neighboring tiles
bore conpl enentary col ors—+to represent the conpl enentary, interl ocking
shapes of the borders of the building bl ocks.

"One group of mcroprobes finally managed to sequence an entire daughter
fragnment," Karpal explained, "although the exact edges it started |life with
are largely guesswork, since the thing was growing while they were trying
to map it." He gestured inpatiently, and all the winkles and folds were
snoot hed away, an irrelevant distraction. They noved to one border of the
ragged- edged carpet, and Karpal started the sinulation running.

Paol o wat ched the npsaic extending itself, following the tiling rules
perfectly—an orderly mathemati cal process, here: no chance collisions of
radicals with catalytic sites, no m smatched borders between two new grown
nei ghboring "tiles" trig-gering the disintegration of both. Just the
distillation of the higher-Ilevel conse-quences of all that random notion

Karpal |ed Paolo up to a height where he could see subtle patterns being
woven, overlapping nultiplexed periodicities drifting across the grow ng
edge, neeting and sonetines interacting, sonetinmes passing right through
each other. Modbil e pseudo-attractors, quasi-stable waveforns in a

one-di nensi onal universe. The carpet's second di nension was nore like tine
than space, a permanent record of the history of the edge.

Karpal seened to read his nind. "One dinensional. Wrse than flatland. No
connectivity, no conplexity. What can possibly happen in a systemlike
that? Not hing of interest, right?"

He cl apped his hands and the environnent expl oded around Paolo. Trails of
col or streaked across his sensorium entw ning, then disintegrating into
| um nous snoke.

"Wong. Everything goes on in a nultidinensional frequency space. |'ve
Fourier-transformed the edge into over a thousand conponents, and there's
i ndependent information in all of them W're only in a narrow
cross-section here, a sixteen-dinmensional slice—but it's oriented to show
the principal conponents, the maxi-nmumdetail."

Paol 0 spun in a blur of meaningless color, utterly lost, his surroundi ngs
beyond conprehension. "You're a G eisner robot, Karpal! Only sixteen
di mensi ons! How can you have done this?"

Kar pal sounded hurt, wherever he was. "Wy do you think | cane to C Z?
t hought you people were flexible!"

"What you're doing is . What ? Heresy? There was no such thing
Oficially. "Have you shown this to anyone el se?"

"OfF course not. Who did you have in mind? Liesi? Hermann?"

"Good. | know how to keep ny mouth shut." Paol o i nvoked his exoself and
moved back into the dodecahedron. He addressed the enmpty room "How can |
put this? The physical universe has three spatial dinmensions, plus tine.
Citizens of Carter-Z mrerman i nhabit the physical universe. H gher

di mensi onal mind ganes are for the solipsists.” Even as he said it, he
reali zed how ponpous he sounded. It was an arbitrary doctrine, not sone
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great noral principle.
But it was the doctrine he'd lived with for twelve hundred years.

Karpal replied, nore benused than offended, "It's the only way to see
what's going on. The only sensible way to apprehend it. Don't you want to
know what the carpets are actually like?

Paolo felt hinself being tenpted. Inhabit a sixteen-dinmensional slice of a
t hou- sand- di nensi onal frequency space? But it was in the service of

under standi ng a real physical system-nAot a novel experience for its own
sake.

And nobody had to find out.

He ran a qui ck—non-sapi ent—sel f-predictive nodel. There was a ninety-three
percent chance that he'd give in, after fifteen subjective mnutes of
agoni zi ng over the decision. It hardly seened fair to keep Karpal waiting
that | ong.

He said, "You'll have to | oan nme your mind-shaping algorithm M/ exoself
woul dn't know where to begin."

When it was done, he steeled hinmself, and noved back into Karpal's
environment. For a noment, there was nothing but the same nmeani ngl ess bl ur
as before.

Then everything suddenly crystalli zed.

Creatures swam around them el aborately branched tubes |ike nobile coral,
vividly colored in all the hues of Paol o's nental palette—Karpal's attenpt
to cramin sone of the information that a nere sixteen dinmensions couldn't
show? Paol o gl anced down at his own body—not hing was m ssing, but he could
see around it in all the thirteen dinmensions in which it was nothing but a
pi n-prick; he quickly | ooked away. The "coral" seemed far nore natural to
his altered sensory map, occupying sixteen-space in all directions, and
shaded with hints that it occupied nuch nore. And Paol o had no doubt that
it was "alive"—t | ooked nore organic than the carpets thenselves, by far

Karpal said, "Every point in this space encodes sone kind of quasi-periodic
pattern in the tiles. Each dimension represents a different characteristic
size—ti ke a wavel ength, although the anal ogy's not precise. The position in
each di mension represents other attributes of the pattern, relating to the
particular tiles it enmploys. So the localized systems you see around you
are clusters of a fewbillion patterns, all with broadly sinmlar attributes
at simlar wavel engths."

They noved away fromthe swinmming coral, into a swarmof sonmething |ike
jellyfish: floppy hyperspheres waving wispy tendrils (each one of them nore
substan-tial than Paolo). Tiny jewel-like creatures darted anong them

Paol 0 was just beginning to notice that nothing noved here like a solid
object drifting through nornmal space; notion seened to entail a shimmering
deformation at the | eading hypersurface, a visible process of disassenbly
and reconstruction.

Karpal led himon through the secret ocean. There were helical worns,
coiled together in groups of indeterninate nunber—each single creature
breaking up into a dozen or more wiggling slivers, and then reconbining
al t hough not always fromthe sanme parts. There were dazzling
mul ticol ored stem ess flowers, intricate hypercones of "gossaner-thin"
fifteen-di mensional petal s—each one a hypnotic fractal |abyrinth of
crevices and capillaries. There were clawed nonstrosities, with-ing knots
of sharp insectile parts |ike an orgy of decapitated scorpions.
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Paol o said, uncertainly, "You could give people a glinpse of this in just
three di nensi ons. Enough to neke it clear that there's . . . life in here.
This is going to shake themup badly, though." Life—enbedded in the

acci dental conputations of Wang's Carpets, with no possibility of ever
relating to the world outside. This was an affront to Carter-Zi mernan's
whol e philosophy: if nature had evol ved "organi sms" as divorced from
reality as the inhabitants of the nost inward-1ooking polis, where was the
privileged status of the physical universe, the clear distinction between
truth and illusion?

And after three hundred years of waiting for good news fromthe diaspora,
how woul d they respond to this back on Earth?

Karpal said, "There's one nore thing I have to show you."

He' d naned the creatures squids, for obvious reasons. Distant cousins of
the jellyfish, perhaps? They were prodding each other with their tentacles
in a way which | ooked thoroughly carnal —-but Karpal explained, "There's no
anal og of light here. W're viewing all this according to ad hoc rules

whi ch have nothing to do with the native physics. Al the creatures here
gather informati on about each other by contact al one—which is actually
quite a rich nmeans of exchanging data, with so many di nensi ons. Wat you're
seeing i s conmmunication by touch."

" Comuni cati on about what ?"

"Just gossip, | expect. Social relationships.”
Paol o stared at the withing nmass of tentacles.
"You think they're consciousT

Karpal, point-like, grinned broadly. "They have a central control structure
with nore connectivity than the human brai n—and which correl ates data
gathered fromthe skin. |'ve mapped that organ, and |'ve started to anal yze
its function."

He | ed Paol o into another environment, a representation of the data
structures in the "brain" of one of the squids. It

was—er ci ful | y—three-di mensi onal, and highly stylized, built of translucent
col ored bl ocks marked with icons, representing

ment al synbols, linked by broad lines indicating the major connections
between them Paol o had seen sinilar diagrams of transhuman mnds; this was
far |l ess elaborate, but eerily famliar nonethel ess.

Karpal said, "Here's the sensory map of its surroundings. Full of other
squi ds' bodi es, and vague data on the | ast known positions of a few smaller
creatures. But you'll see that the synbols activated by the physica
presence of the other squids are |inked to these"—he traced the connection
with one finger—representations. Wich are crude mniatures of this whole
structure here."

"This whol e structure" was an assenbly |abeled with icons for nmenory
retrieval, sinple tropisns, short-termgoals. The general business of being
and doi ng.

"The squid has maps, not just of other squids' bodies, but their mnds as
well. Right or wong, it certainly tries to know what the others are

t hi nki ng about. And''-he pointed out another set of links, leading to

anot her, less crude, mniature squid mnd—it thinks about its own thoughts
as well. 1'd call that consci ousness, woul dn't you?"
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Paol o said weakly, "You' ve kept all this to yourself? You cane this far,
wi t hout saying a word—=2"

Karpal was chastened. "I know it was selfish—but once |I'd decoded the
interac-tions of the tile patterns, | couldn't tear nyself away |ong enough
to start explaining it to anyone else. And | cane to you first because
want ed your advice on the best way to break the news."

Paol o | aughed bitterly. '"The best way to break the news thMfirst alien
consci ous-ness i s hidden deep inside a biological conputer? That everything
the diaspora was trying to prove has been turned on its head? The best way
to explain to the citizens of Carter-Zi mernman that after a

t hree- hundred-year journey, they might as well have stayed on Earth running
simulations with as little resenblance to the physical universe as
possi bl e?"

Karpal took the outburst in good hunmor. "I was thinking nore along the
lines of the best way to point out that if we hadn't traveled to O pheus
and studi ed Wng's Carpets, we'd never have had the chance to tell the
solipsists of Ashton-Laval that all their elaborate invented |ifefornms and
exotic imaginary universes pale into insignificance conpared to what's
really out here—and which only the Carter-Z nmrerman di aspora coul d have
found. "

Paol o and El ena stood together on the edge of Satellite Pinatubo, watching
one of the scout probes aimits maser at a distant point in space. Paol o
thought he saw a faint scatter of mcrowaves fromthe beamas it collided
with iron-rich nmeteor dust. Elena's mnd being diffracted all over the
cosnmos? Best not think about that.

He said, "Wen you neet the other versions of me who haven't experienced

O pheus, | hope you'll offer themmnd grafts so they won't be jeal ous."
She frowned. "Ah. WII | or won't 1?1 can't be bothered nodeling it. |
expect | will. You should have asked me before | cloned nyself. No need for
j eal ousy, though. There'll be worlds far stranger than O pheus."

"l doubt it. You really think so?"

"I wouldn't be doing this if |I didn't believe that." Elena had no power to
change the fate of the frozen clones of her previous sel f—but everyone had
the right to emgrate.

Paol o t ook her hand. The beam had been ai med al nbst at Regul us, UV-hot and
bright, but as he | ooked away, the cool yellow |ight of the sun caught his
eye.

Vega C-Z was taking the news of the squids surprisingly well, so far
Karpal's way of putting it had cushioned the blow. it was only by traveling
all this distance across the real, physical universe that they could have
made such a di scovery—and it was amazi ng how pragnati c even the nobst
doctrinaire citizens had turned out to be. Before the |aunch, "alien

sol i psists” woul d have been the nobst unpal at-abl e i dea i nagi nable, the nost
abhorrent thing the diaspora could have stunbl ed upon—but now that they
were here, and stuck with the fact of it, people were finding ways to view
it in a better light. Olando had even proclained, "This will be the
perfect hook for the marginal polises. 'Travel through real space to

witness a truly alien virtual reality." W can sell it as a synthesis of
the two world views."
Paolo still feared for Earth, though-where his Earth-self and others were

wai ting in hope of alien guidance. Wuld they take the nessage of Wang's
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Carpets to heart, and retreat into their own hernetic worlds, oblivious to
physical reality?

And he wondered if the anthrocosnol ogists had finally been refuted ... or
not. Karpal had discovered alien consciousness—but it was sealed inside a
cosnmos of its own, its perceptions of itself and its surroundi ngs neither
reinforcing nor conflict-ing with human and transhuman expl anati ons of
reality. It would be nillennia before CGZ could untangle the ethica

probl enms of daring to try to make contact . . . assuming that both Wang's
Carpets, and the inherited data patterns of the squids, survived that |ong.

Paol o | ooked around at the wild splendor of the star-choked gal axy, felt
the disk reach in and cut right through him Could all this strange
haphazard beauty be nothing but an excuse for those who beheld it to exist?
Not hi ng but the sumof all the answers to all the questions humans and
transhumans had ever asked the universe—answers created in the asking?

He coul dn't believe that—but the question remai ned unanswer ed.

So far.
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