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The author of 
Quarantine suggests 

that immortal / 
may be just 

a keystroke away... 

ERMU1DTI0N SI 
Greg Egan 

e 2045 
Jaul Durham panicked at first, though he’d 
wn what he was doing and had planned 
ad. He’d even anticipated the sense of regret 
;n he awoke after the download and realized 
was no longer flesh and blood, but rather a 
-aware Paul Durham Copy. But unlike earlier 
)ies who had terminated themselves soon after 
ling consciousness, he wasn’t going to bail 
Because he alone had a chance to conduct 
research...to learn the true nature of Copies 
explore the possibilities of a simulated reality 

lout physical restraints. 

fember 2050 
:reelance programmer Maria Deluca 
sidered the time she spent with the Autoverse 
sophisticated computer simulation built upon 

plified physics and chemistry—purely 
eational. Until she forced the bacteria-analogs 
tin the program to mutate—something no one 
i had been able to do. She published her 
ings, and they attracted the attention of Paul 
ham, who offered her a small fortune to work 
a special project: the creation of a “seed” for a 
Autoverse biosphere. A dream job for a virtual 
ity junkie like Maria, tl ..,■■■ she couldn’t 
gine its use. t 
Jut then, unlike Paul, sh > n’t spent her life 
templating immortality. 

(Cc 'd on back flap) 
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STREET SCENE 

There were cyclists and pedestrains on the 
street—all recorded. They were solid rather 
than ghostly, but it was an eerie kind of solid¬ 
ity; unstoppable, unswayable, they were like 
infinitely strong, infinitely disinterested robots. 

When Paul reached the corner, the visual 
illusion of the city continued off into the dis¬ 
tance; but when he tried to step forward, the 
concrete pavement under his feet started slid¬ 
ing backward, like a treadmill. 

He was on the edge of his universe. 



Books by Greg Egan 

Quarantine 

Permutation Gty 

Published by HarperPrism 

3 1223 05770 2038 



GREG EGAN 

penmunmon 
CITY 

HarperPrism 
An Imprint o/HarperPaperbacks 



This is a work of fiction. The characters, incidents, and 
dialogues are products of the author’s imagination and are 
not to be construed as real. Any resemblance to actual 
events or persons, living or dead, is entirely coincidental. 

HarperPaperbacks A Division ofWarpcrCoWinsPublishers 
10 East 53rd Street, New York, N.Y. 10022 

Copyright © 1994 by Greg Egan 
All rights reserved. No part of this book may be used or 
reproduced in any manner whatsoever without written 
permission of the publisher, except in the case of brief 
quotations embodied in critical articles and reviews. For 
information address Millennium, Orion House, 5 Upper 
St. Martin’s Lane, London WC2H 9EA Great Britian. 

A trade paperback edition of this book was published in 
1994 by Millennium, an imprint of Orion Books Ltd. 

Skyline photograph © Craig Aurness/Westlight 
Computer chip photograph © Chuck O’Rear/Westlight 

ISBN# 0-06-105481-X 

Printed in the United States of America 

HarperPrism is an imprint of HarperPaperbacks. 
HarperPaperbacks, HarperPrism, and colophon are 
trademarks of HarperCollinsPw^/w^ers 



ACKNOWLEDGMENTS 

Parts of this novel are adapted from a story called “Dust,” 
which was first published in Isaac Asimov’s Science 
Fiction Magazine, July 1992. 

Thanks to Deborah Beale, Charon Wood, Peter Robinson, 
David Pringle, Lee Montgomerie, Gardner Dozois and 

Sheila Williams. 



. 

. 



Into a mute crypt, I 
Can’t pity our time 
Turn amity poetic 
Ciao, tiny trumpet! 
Manic piety tutor 
Tame purity tonic 
Up, meiotic tyrant! 
I taint my top cure 
To it, my true panic 
Put at my nice riot 

To trace impunity 
I tempt an outcry, I 
Pin my taut erotic 
Art to epic mutiny 
Can’t you permit it 
To cite my apt ruin? 
My true icon: tap it 
Copy time, turn it; a 
Rite to cut my pain 
Atomic putty? Rien! 

Found in the memory of a discarded notepad in 
the Common Room of the Psychiatric Ward, 

Blacktown Hospital, June 6, 2045. 





PROLOGUE 

(Rip, tie, cut toy man) 

JUNE 2045 

Paul Durham opened his eyes, blinking at the room’s unex¬ 

pected brightness, then lazily reached out to place one hand 

in a patch of sunlight at the edge of the bed. Dust motes 
drifted across the shaft of light which slanted down from a 
gap between the curtains, each speck appearing for all the 

world to be conjured into, and out of, existence—evoking a 
childhood memory of the last time he’d found this illusion so 
compelling, so hypnotic: He stood in the kitchen doorway, 

afternoon light slicing the room; dust, flour and steam 
swirling in the plane of bright air. For one sleep-addled 

moment, still trying to wake, to collect himself, to order his 
life, it seemed to make as much sense to place these two frag¬ 
ments side by side—watching sunlit dust motes, forty years 
apart—as it did to follow the ordinary flow of time from one 

instant to the next. Then he woke a little more, and the confu¬ 

sion passed. 
Paul felt utterly refreshed—and utterly disinclined to give 

up his present state of comfort. He couldn’t think why he’d 

slept so late, but he didn’t much care. He spread his fingers on 
the sun-warmed sheet, and thought about drifting back to 

sleep. 
He closed his eyes and let his mind grow blank—and then 

caught himself, suddenly uneasy, without knowing why. He’d 

done something foolish, something insane, something he was 

going to regret, badly ... but the details remained elusive, 
and he began to suspect that it was nothing more than the lin¬ 

gering mood of a dream. He tried to recall exactly what he’d 

dreamed, without much hope; unless he was catapulted awake 
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by a nightmare, his dreams were usually evanescent. And 
yet— 

He leaped out of bed and crouched down on the carpet, fists 
to his eyes, face against his knees, lips moving soundlessly. 

The shock of realization was a palpable thing: a red lesion 
behind his eyes, pulsing with blood . . . like the aftermath of a 
hammer blow to the thumb—and tinged with the very same 

mixture of surprise, anger, humiliation and idiot bewilder¬ 
ment. Another childhood memory: He held a nail to the wood, 

yes—but only to camouflage his true intentions. He ’d seen his 
father injure himself this way—but he knew that he needed 

first-hand experience to understand the mystery of pain. And 
he was sure that it would be worth it, right up to the moment 
when he swung the hammer down— 

He rocked back and forth, on the verge of laughter, trying 

to keep his mind blank, waiting for the panic to subside. And 
eventually, it did—to be replaced by one simple, perfectly 
coherent thought: I don't want to be here. 

What he’d done to himself was insane—and it had to be 
undone, as swiftly and painlessly as possible. How could he 
have ever imagined reaching any other conclusion ? 

Then he began to remember the details of his preparations. 

He’d anticipated feeling this way. He’d planned for it. 
However bad he felt, it was all part of the expected progres¬ 
sion of responses. Panic. Regret. Analysis. Acceptance. 

Two out of four; so far, so good. 

Paul uncovered his eyes, and looked around the room. 

Away from a few dazzling patches of direct sunshine, every¬ 

thing glowed softly in the diffuse light: the matte white brick 
walls, the imitation (imitation) mahogany furniture; even the 

posters—Bosch, Dali, Ernst, and Giger—looked harmless, 

domesticated. Wherever he turned his gaze (if nowhere else), 

the simulation was utterly convincing; the spotlight of his 

attention made it so. Hypothetical light rays were being traced 

backward from individual rod and cone cells on his simulated 

retinas, and projected out into the virtual environment to 

determine exactly what needed to be computed: a lot of detail 

near the center of his vision, much less toward the periphery. 
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Objects out of sight didn’t ‘vanish’ entirely, if they influenced 
the ambient light, but Paul knew that the calculations would 

rarely be pursued beyond the crudest first-order approxima¬ 

tions: Bosch’s Garden of Earthly Delights reduced to an aver¬ 
age reflectance value, a single gray rectangle—because once 

his back was turned, any more detail would have been wasted. 
Everything in the room was as finely resolved, at any given 

moment", as it npeded to be to fool him—no more, no less. 
He had been aware of the technique for decades. It was 

something else to experience it. He resisted the urge to wheel 
around suddenly, in a futile attempt to catch the process out— 

but for a moment it was almost unbearable, just knowing what 
was happening at the edge of his vision. The fact that his view 

of the room remained flawless only made it worse, an 
irrefutable paranoid fixation: No matter how fast you turn 

your head, you’ll never even catch a glimpse of what’s going 

on all around you ... 
He closed his eyes again for a few seconds. When he 

opened them, the feeling was already less oppressive. No 
doubt it would pass; it seemed too bizarre a state of mind to 

be sustained for long. Certainly, none of the other Copies 
had reported anything similar ... but then, none of them had 
volunteered much useful data at all. They’d just ranted 

abuse, whined about their plight, and then terminated them¬ 
selves—all within fifteen (subjective) minutes of gaining 

consciousness. 
And this one? How was he different from Copy number 

four? Three years older. More stubborn? More determined? 
More desperate for success? He’d believed so. If he hadn’t 

felt more committed than ever—if he hadn’t been convinced 

that he was, finally, prepared to see the whole thing through— 

he would never have gone ahead with the scan. 
But now that he was “no longer” the flesh-and-blood Paul 

Durham—“no longer” the one who’d sit outside and watch 

the whole experiment from a safe distance—all of that deter¬ 

mination seemed to have evaporated. 
Suddenly he wondered: What makes me so sure that I’m 

not still flesh and blood? He laughed weakly, hardly daring to 
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take the possibility seriously. His most recent memories 
seemed to be of lying on a trolley in the Landau Clinic, while 

technicians prepared him for the scan—on the face of it, a bad 
sign—but he’d been overwrought, and he’d spent so long 
psyching himself up for “this,” that perhaps he’d forgotten 

coming home, still hazy from the anesthetic, crashing into 
bed, dreaming ... 

He muttered the password, “Abulafia”—and his last faint 

hope vanished, as a black-on-white square about a meter 
wide, covered in icons, appeared in midair in front of him. 

He gave the interface window an angry thump; it resisted 
him as if it was solid, and firmly anchored. As if he was solid, 
too. He didn’t really need any more convincing, but he 

gripped the top edge and lifted himself off the floor. He 

instantly regretted this; the realistic cluster of effects of exer¬ 
tion—down to the plausible twinge in his right elbow— 

pinned him to this “body,” anchored him to this “place,” in 
exactly the way he knew he should be doing everything he 
could to avoid. 

He lowered himself to the floor with a grunt. He was the 
Copy. Whatever his inherited memories told him, he was “no 

longer” human; he would never inhabit his real body “again.” 

Never inhabit the real world again . . . unless his cheapskate 
original scraped up the money for a telepresence robot—in 
which case he could spend his time blundering around in a 

daze, trying to make sense of the lightning-fast blur of human 
activity. His model-of-a-brain ran seventeen times slower 

than the real thing. Yeah, sure, if he hung around, the technol¬ 

ogy would catch up, eventually—and seventeen times faster 
for him than for his original. And in the meantime? He’d rot 

in this prison, jumping through hoops, carrying out Durham’s 

precious research—while the man lived in his apartment, 
spent his money, slept with Elizabeth .. . 

Paul leant against the cool surface of the interface, dizzy 

and confused. Whose precious research? He’d wanted this so 
badly—and he’d done this to himself with his eyes wide open. 

Nobody had forced him, nobody had deceived him. He’d 
known exactly what the drawbacks would be—but he’d hoped 
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that he would have the strength of will (this time, at last) to 

transcend them: to devote himself, monk-like, to the purpose 

for which he’d been brought into being, content in the knowl¬ 

edge that his other self was as* unconstrained as ever. 
Looking back, that hope seemed ludicrous. Yes, he’d made 

the decision freely—for the fifth time—but it was mercilessly 

clear, now, that he’d never really faced up to the consequences. 
All the time he’d spent, supposedly “preparing himself” to be a 

Copy, his greatest source of resolve had been to focus on the 
outlook for the man who’d remain flesh and blood. He’d told 

himself that he was rehearsing “making do with vicarious free¬ 
dom”—and no doubt he had been genuinely struggling to do just 

that... but he’d also been taking secret comfort in the knowl¬ 
edge that he would “remain” on the outside—that his future, 

then, still included a version with absolutely nothing to fear. 
And as long as he’d clung to that happy truth, he’d never 

really swallowed the fate of the Copy at all. 
People reacted badly to waking up as Copies. Paul knew 

the statistics. Ninety-eight percent of Copies made were of the 

very old, and the terminally ill. People for whom it was the 
last resort—most of whom had spent millions beforehand, 
exhausting all the traditional medical options; some of whom 

had even died between the taking of the scan and the time the 
Copy itself was run. Despite this, fifteen percent decided on 

awakening—usually in a matter of hours—that they couldn t 

face living this way. 
And of those who were young and healthy, those who were 

merely curious, those who knew they had a perfectly viable, 

living, breathing body outside? 
The bale-out rate so far had been one hundred percent. 
Paul stood in the middle of the room, swearing softly for 

several minutes, acutely aware of the passage of time. He 

didn’t feel ready—but the longer the other Copies had waited, 
the more traumatic they seemed to have found the decision. 

He stared at the floating interface; its dreamlike, hallucinatory 

quality helped, slightly. He rarely remembered his dreams, 

and he wouldn’t remember this one—but there was no tragedy 

in that. 
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He suddenly realized that he was still stark naked. Habit— 
if no conceivable propriety—nagged at him to put on some 
clothes, but he resisted the urge. One or two perfectly inno¬ 

cent, perfectly ordinary actions like that, and he’d find he was 
taking himself seriously, thinking of himself as real, making it 
even harder... 

He paced the bedroom, grasped the cool metal of the door¬ 

knob a couple of times, but managed to keep himself from 
turning it. There was no point even starting to explore this 
world. 

He couldn’t resist peeking out the window, though. The 
view of north Sydney was flawless; every building, every 
cyclist, every tree, was utterly convincing—but that was no 
great feat; it was a recording, not a simulation. Essentially 

photographic—give or take some computerized touching up 

and filling in—and totally predetermined. To cut costs even 
further, only a tiny part of it was “physically” accessible to 
him; he could see the harbor in the distance, but he knew that 

if he tried to go for a stroll down to the water’s edge ... 
Enough. Just get it over with. 

Paul turned back to the interface and touched a menu icon 
labelled utilities; it spawned another window in front of the 

first. The function he was seeking was buried several menus 
deep—but he knew exactly where to look for it. He’d watched 
this, from the outside, too many times to have forgotten. 

He finally reached the emergencies menu—which included 

a cheerful icon of a cartoon figure suspended from a 
parachute. Baling out was what everyone called it—but he 

didn’t find that too cloyingly euphemistic; after all, he could 

hardly commit “suicide” when he wasn’t legally human. The 
fact that a bale-out option was compulsory had nothing to do 

with anything so troublesome as the “rights” of the Copy; the 

requirement arose solely from the ratification of certain, 

purely technical, international software standards. 

Paul prodded the icon; it came to life, and recited a warning 

spiel. He scarcely paid attention. Then it said, “Are you abso¬ 

lutely sure that you wish to shut down this Copy of Paul 
Durham?” 



PERMUTATION CITY - 7 

Nothing to it. Program A asks Program B to confirm its 

request for orderly termination. Packets of data are 

exchanged. 

“Yes, I’m sure.” 
A metal box, painted red, appeared at his feet. He opened 

it, took out the parachute, strapped it on. 
Then he closed his eyes and said, “Listen to me. Just listen! 

How many times do you need to be told? I’ll skip the personal 

angst; you’ve heard it all before—and ignored it all before. It 
doesn’t matter how I feel. But. . . when are you going to stop 

wasting your time, your money, your energy—when are you 
going to stop wasting your life—on something which you just 

don’t have the strength to carry through?” 
Paul hesitated, trying to put himself in the place of his orig¬ 

inal, hearing those words—and almost wept with frustration. 

He still didn’t know what he could say that would make a dif¬ 
ference. He’d shrugged off the testimony of all the earlier 
Copies himself; he’d never been able to accept their claims to 

know his own mind better than he did. Just because they’d 

lost their nerve and chosen to bale out, who were they to pro¬ 
claim that he’d never give rise to a Copy who’d choose other¬ 
wise? All he had to do was strengthen his resolve, and try 

again ... 
He shook his head. “It’s been ten years, and nothing’s 

changed. What’s wrong with you? Do you honestly still 

believe that you’re brave enough—or crazy enough—to be 

your own guinea pig? Do you?” 
He paused again, but only for a moment; he didn’t expect a 

reply. 
He’d argued long and hard with the first Copy, but after 

that, he’d never had the stomach for it. 
“Well, I’ve got news for you: You’re not.” 
With his eyes still closed, he gripped the release lever. 
I’m nothing: a dream, a soon-to-beforgotten dream. 

His fingernails needed cutting; they dug painfully into the 

skin of his palm. 
Had he never, in a dream, feared the extinction of waking? 

Maybe he had—but a dream was not a life. If the only way he 



8 - GREG EGAN 

could “reclaim” his body, “reclaim” his world, was to wake 
and forget— 

He pulled the lever. 

After a few seconds, he emitted a constricted sob—a sound 
more of confusion than any kind of emotion—and opened his 
eyes. 

The lever had come away in his hand. 

He stared dumbly at this metaphor for . . . what? A bug in 
the termination software? Some kind of hardware glitch? 

Feeling—at last—truly dreamlike, he unstrapped the 
parachute, and unfastened the neatly packaged bundle. 

Inside, there was no illusion of silk, or Kevlar, or whatever 
else there might plausibly have been. Just a sheet of paper. A 
note. 

Dear Paul, 

The night after the scan was completed, I looked 
back over the whole preparatory stage of the project, 
and did a great deal of soul-searching. And I came to 

the conclusion that—right up to the very last moment— 
my attitude had been poisoned with ambivalence. 

With hindsight, I realized just how foolish my 

qualms were—but that was too late for you. I couldn ’t 
afford to ditch you, and have myself scanned yet again. 
So, what could I do? 

This: I put your awakening on hold for a while, and 
tracked down someone who could make a few alter¬ 

ations to the virtual-environment utilities. I know that 
wasn ’t strictly legal... but you know how important it 
is to me that you—that we—succeed this time. 

I trust you’ll understand, and I’m confident that 

you ’ll accept the situation with dignity and equanimity. 
Best wishes, 
Paul 

He sank to his knees, still holding the note, staring at it with 

disbelief. I can’t have done this. I can’t have been so callous. 
No? 
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He could never have done it to anyone else. He was sure of 
that. He wasn’t a monster, a torturer, a sadist. 

And he would never have gpne ahead himself without the 
bale-out option as a last resort. Between his ludicrous fan¬ 

tasies of stoicism, and the sanity-preserving cop-out of relat¬ 
ing only to the flesh-and-blood version, he must have had 

moments-of clarity'When the bottom line had been: If it’s that 
bad, I can always put an end to it. 

But as for making a Copy, and then—once its future was no 
longer his future, no longer anything for him to fear—taking 
away its power to escape . . . and rationalizing this hijacking 
as nothing more than an over-literal act of self-control... 

It rang so true that he hung his head in shame. 

Then he dropped the note, raised his head, and bellowed 

with all the strength in his non-existent lungs: “DURHAM! 

YOU PRICKr 

Paul thought about smashing furniture. Instead, he took a long, 
hot shower. In part, to calm himself; in part, as an act of petty 

vengeance: twenty virtual minutes of gratuitous hydrodynamic 
calculations would annoy the cheapskate no end. He scruti¬ 
nized the droplets and rivulets of water on his skin, searching 

for some small but visible anomaly at the boundary between 
his body—computed down to subcellular resolution—and the 

rest of the simulation, which was modelled much more 
crudely. If there were any discrepancies, though, they were too 

subtle to detect. 
He dressed, and ate a late breakfast, shrugging off the sur¬ 

render to normality. What was he meant to do? Go on a 

hunger strike? Walk around naked, smeared in excrement? 
He was ravenous, having fasted before the scan, and the 

kitchen was stocked with a—literally—inexhaustible supply 

of provisions. The muesli tasted exactly like muesli, the toast 

exactly like toast, but he knew there was a certain amount of 

cheating going on with both taste and aroma. The detailed 
effects of chewing, and the actions of saliva, were being faked 

from a patchwork of empirical rules, not generated from first 
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principles; there were no individual molecules being dissolved 

from the food and tom apart by enzymes—just a rough set of 
evolving nutrient concentration values, associated with each 

microscopic “parcel” of saliva. Eventually, these would lead 
to plausible increases in the concentrations of amino acids, 
various carbohydrates, and other substances all the way down 

to humble sodium and chloride ions, in similar ‘parcels’ of 
gastric juices . . . which in turn would act as input data to the 
models of his intestinal villus cells. From there, into the 
bloodstream. 

Urine and feces production were optional—some Copies 
wished to retain every possible aspect of corporeal life—but 

Paul had chosen to do without. (So much for smearing himself 
in excrement.) His bodily wastes would be magicked out of 
existence long before reaching bladder or bowel. Ignored out 
of existence; passively annihilated. All that it took to destroy 
something, here, was to fail to keep track of it. 

Coffee made him feel alert, but also slightly detached—as 
always. Neurons were modeled in the greatest detail, and 
whatever receptors to caffeine and its metabolites had been 

present on each individual neuron in his original’s brain at the 
time of the scan, his own model-of-a-brain incorporated every 
one of them—in a simplified, but functionally equivalent, 
form. 

And the physical reality behind it all? A cubic meter of 
silent, motionless optical crystal, configured as a cluster of 
over a billion individual processors, one of a few hundred 
identical units in a basement vault . . . somewhere on the 

planet. Paul didn’t even know what city he was in; the scan 

had been made in Sydney, but the model’s implementation 
would have been contracted out by the local node to the low¬ 
est bidder at the time. 

He took a sharp vegetable knife from the kitchen drawer, 
and made a shallow cut across his left forearm. He flicked a 

few drops of blood onto the sink—and wondered exactly 

which software was now responsible for the stuff. Would the 

blood cells ‘die off slowly—or had they already been surren¬ 

dered to the extrasomatic general-physics model, far too 
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unsophisticated to represent them, let alone keep them 
“alive”? 

If he tried to slit his wrists, when exactly would Durham 

intervene? He gazed at his distorted reflection in the blade. 
Most likely, his original would let him die, and then run the 

whole model again from scratch, simply leaving out the knife. 
He’d rerun all the earlier Copies hundreds of times, tampering 

with various aspects of their surroundings, trying in vain to 

find some cheap trick, some distraction which would keep 

them from wanting to bale out. It was a measure of sheer stub¬ 
bornness that it had taken him so long to admit defeat and 

rewrite the rules. 
Paul put down the knife. He didn’t want to perform that 

experiment. Not yet. 

Outside his own apartment, everything was slightly less than 
convincing; the architecture of the building was reproduced 
faithfully enough, down to the ugly plastic potted plants, but 

every corridor was deserted, and every door to every other 
apartment was sealed shut—concealing, literally, nothing. He 

kicked one door, as hard as he could; the wood seemed to give 

slightly, but when he examined the surface, the paint wasn’t 
even marked. The model would admit to no damage here, and 

the laws of physics could screw themselves. 
There were pedestrians and cyclists on the street—all 

purely recorded. They were solid rather than ghostly, but it 

was an eerie kind of solidity; unstoppable, unswayable, they 
were like infinitely strong, infinitely disinterested robots. Paul 

hitched a ride on one frail old woman’s back for a while; she 

carried him down the street, heedlessly. Her clothes, her skin, 

even her hair, all felt the same: hard as steel. Not cold, though. 

Neutral. 
The street wasn’t meant to serve as anything but three- 

dimensional wallpaper; when Copies interacted with each 

other, they often used cheap, recorded environments full of 

purely decorative crowds. Plazas, parks, open-air cafes; all 

very reassuring, no doubt, when you were fighting off a sense 
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of isolation and claustrophobia. Copies could only receive 
realistic external visitors if they had friends of relatives will¬ 

ing to slow down their mental processes by a factor of seven¬ 
teen. Most dutiful next-of-kin preferred to exchange video 
recordings. Who wanted to spend an afternoon with great¬ 

grandfather, when it burnt up half a week of your life? Paul 
had tried calling Elizabeth on the terminal in his study— 
which should have granted him access to the outside world, 
via the computer’s communications links—but, not surpris¬ 

ingly, Durham had sabotaged that as well. 
When he reached the comer of the block, the visual illusion 

of the city continued, far into the distance, but when he tried 

to step forward onto the road, the concrete pavement under his 
feet started acting like a treadmill, sliding backward at pre¬ 
cisely the rate needed to keep him motionless, whatever pace 
he adopted. He backed off and tried leaping over the affected 
region, but his horizontal velocity dissipated—without the 

slightest pretense of any “physical” justification—and he 
landed squarely in the middle of the treadmill. 

The people of the recording, of course, crossed the border 

with ease. One man walked straight at him; Paul stood his 
ground—and found himself pushed into a zone of increasing 
viscosity, the air around him becoming painfully unyielding, 

before he slipped free to one side. 
The sense that discovering a way to breach this barrier 

would somehow “liberate” him was compelling—but he knew 
it was absurd. Even if he did find a flaw in the program which 
enabled him to break through, he knew he’d gain nothing but 

decreasingly realistic surroundings. The recording could only 

contain complete information for points of view within a cer¬ 

tain, finite zone; all there was to “escape to” was a region 
where his view of the city would be full of distortions and 
omissions, and would eventually fade to black. 

He stepped back from the corner, half dispirited, half 

amused. What had he hoped to find? A door at the edge of the 

model, marked exit, through which he could walk out into 
reality? Stairs leading metaphorically down to some boiler- 

room representation of the underpinnings of this world, where 
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he could throw a few switches and blow it all apart? He had 

no right to be dissatisfied with his surroundings; they were 
precisely what he’d ordered. 

What he’d ordered was also a perfect spring day. Paul 
closed his eyes and turned his face to the sun. In spite of 

everything, it was hard not to take solace from the warmth 
flooding onto his skin. He stretched the muscles in his arms, 

his shoulders, hrs back—and it felt like he was reaching out 

from the “self” in his virtual skull to all his mathematical 
flesh, imprinting the nebulous data with meaning; binding it 

all together, staking some kind of claim. He felt the stirrings 
of an erection. Existence was beginning to seduce him. He let 
himself surrender for a moment to a visceral sense of identity 

which drowned out all his pale mental images of optical pro¬ 

cessors, all his abstract reflections on the software’s approxi¬ 
mations and short-cuts. This body didn’t want to evaporate. 

This body didn’t want to bale out. It didn’t much care that 
there was another—“more real”—version of itself elsewhere. 

It wanted to retain its wholeness. It wanted to endure. 
And if this was a travesty of life, there was always the 

chance of improvement. Maybe he could persuade Durham to 

restore his communications facilities; that would be a start. 

And when he grew bored with libraries, news systems, 

databases, and—if any of them would deign to meet him—the 
ghosts of the senile rich? He could always have himself sus¬ 
pended until processor speeds caught up with reality—when 

people would be able to visit without slowdown, and telepres¬ 

ence robots might actually be worth inhabiting. 
He opened his eyes, and shivered in the heat. He no longer 

knew what he wanted—the chance to bale out, to declare this 

bad dream over ... or the possibility of virtual immortality— 

but he had to accept that there was only one way he could 

make the choice his own. 
He said quietly, “I won’t be your guinea pig. A collabora¬ 

tor, yes. An equal partner. If you want my cooperation, then 

you’re going to have to treat me like a colleague, not a . . . 

piece of apparatus. Understood?” 
A window opened up in front of him. He was shaken by the 
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sight, not of his predictably smug twin, but of the room 
behind him. It was only his study—and he’d wandered 

through the virtual equivalent, unimpressed, just minutes 
before—but this was still his first glimpse of the real world, in 

real time. He moved closer to the window, in the hope of see¬ 
ing if there was anyone else in the room—Elizabeth?—but the 
image was two-dimensional, the perspective remained 

unchanged as he approached. 
The flesh-and-blood Durham emitted a brief, high-pitched 

squeak, then waited with visible impatience while a second, 
smaller window gave Paul a slowed-down replay, four 

octaves lower: 
“Of course that’s understood! We’re collaborators. That’s 

exactly right. Equals. I wouldn’t have it any other way. We 
both want the same things out of this, don’t we? We both need 

answers to the same questions.” 
Paul was already having second thoughts. “Perhaps.” 
But Durham wasn’t interested in his qualms. 

Squeak. “You know we do! We’ve waited ten years for this 
. . . and now it’s finally going to happen. And we can begin 

whenever you’re ready.” 
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Maria Deluca had ridden past the stinking hole in Pyrmont 
Bridge Road for six days running, certain each time, as she’d 

approached, that she’d be greeted by the reassuring sight of 
a work team putting things right. She knew that there was no 

money for road works or drainage repairs this year, but a 
burst sewage main was a serious health risk; she couldn’t 
believe it would be neglected for long. 

On the seventh day, the stench was so bad from half a kilo¬ 

meter away that she turned into a side street, determined to 

find a detour. 
This end of Pyrmont was a depressing sight; not every 

warehouse was empty, not every factory abandoned, but they 
all displayed the same neglected look, the same peeling paint 

and crumbling brickwork. Half a dozen blocks west, she 
turned again—to be confronted by a vista of lavish gardens, 

marble statues, fountains and olive groves, stretching into the 

distance beneath a cloudless azure sky. 
Maria accelerated without thinking—for a few seconds, 

almost believing that she’d chanced upon a park of some 
kind, an impossibly well-kept secret in this decaying comer 

of the city. Then, as the illusion collapsed—punctured by 

sheer implausibility as much as any visible flaw—she ped¬ 
aled on wilfully, as if hoping to blur the imperfections and 

contradictions out of existence. She braked just in time, 

mounting the narrow footpath at the end of the cul-de-sac, the 
front wheel of her cycle coming to a halt centimeters from 

the warehouse wall. 
Close up, the mural was unimpressive, the brushstrokes 
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clearly visible, the perspective obviously false. Maria backed 
away—and she didn’t have to retreat far to see why she’d been 

fooled. At a distance of twenty meters or so, the painted sky 
suddenly seemed to merge with the real thing; with a con¬ 
scious effort, she could make the border reappear, but it was 
hard work keeping the slight difference in hue from being 

smoothed out of existence before her eyes—as if some subsys¬ 
tem deep in her visual cortex had shrugged off the unlikely 
notion of a sky-blue wall and was actively collaborating in the 

deception. Further back, the grass and statues began to lose 
their two-dimensional, painted look—and at the comer where 

she’d turned into the cul-de-sac, every element of the composi¬ 
tion fell into place, the mural’s central avenue now apparently 
converging toward the very same vanishing point as the inter¬ 
rupted road. 

Having found the perfect viewing position, she stood there 
awhile, propping up her cycle. Sweat on the back of her neck 
cooled in the faint breeze, then the morning sun began to bite. 
The vision was entrancing—and it was heartening to think 

that the local artists had gone to so much trouble to relieve the 
monotony of the neighborhood. At the same time, Maria 

couldn’t help feeling cheated. She didn’t mind having been 
taken in, briefly; what she resented was not being able to be 
fooled again. She could stand there admiring the artistry of the 

illusion for as long as she liked, but nothing could bring back 
the surge of elation she’d felt when she’d been deceived. 

She turned away. 

Home, Maria unpacked the day’s food, then lifted her cycle 
and hooked it into its frame on the living-room ceiling. The 

terrace house, one hundred and forty years old, was shaped 

like a cereal box; two stories high, but scarcely wide enough 

for a staircase. It had originally been part of a row of eight; 

four on one side had been gutted and remodeled into offices 
for a firm of architects; the other three had been demolished at 

the turn of the century to make way for a road that had never 

been built. The lone survivor was now untouchable under 
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some bizarre piece of heritage legislation, and Maria had 

bought it for a quarter of the price of the cheapest modem 
flats. She liked the odd proportions—and with more space, 

she was certain, she would have felt less in control. She had as 
clear a mental image of the layout and contents of the house 

as she had of her own body, and she couldn’t recall ever mis¬ 

placing even the smallest object. She couldn’t have shared the 
place with anyone, but having it to herself seemed to strike the 
right balance between her territorial and organizational needs. 

Besides, she believed that houses were meant to be thought of 

as vehicles—physically fixed, but logically mobile—and 
compared to a one-person space capsule or submarine, the 

size was more than generous. 
Upstairs, in the bedroom that doubled as an office, Maria 

switched on her terminal and glanced at a summary of the 

twenty-one items of mail which had arrived since she’d last 
checked. All were classified as “Junk”; there was nothing 
from anyone she knew—and nothing remotely like an offer of 

paid work. Camel’s Eye, her screening software, had identi¬ 
fied six pleas for donations from charities (all worthy causes, 
but Maria hardened her heart); five invitations to enter lotter¬ 

ies and competitions; seven retail catalogues (all of which 

boasted that they’d been tailored to her personality and “cur¬ 
rent lifestyle requirements”—but Camel’s Eye had assessed 

their contents and found nothing of interest); and three inter- 

actives. 
The “dumb” audio-visual mail was all in standard transpar¬ 

ent data formats, but interactives were executable programs, 
machine code with heavily encrypted data, intentionally 

designed to be easier for a human to talk to than for screening 

software to examine and summarize. Camel’s Eye had run all 

three interactives (on a doubly quarantined virtual machine— 
a simulation of a computer running a simulation of a com¬ 

puter) and tried to fool them into thinking that they were 

making their pitch to the real Maria Deluca. Two sales pro¬ 

grams—superannuation and health insurance—had fallen for 

it, but the third had somehow deduced its true environment 
and clammed up before disclosing anything. In theory, it was 
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possible for Camel’s Eye to analyze the program and figure 

out exactly what it would have said if it had been fooled; in 

practice, that could take weeks. The choice came down to 
trashing it blind, or talking to it in person. 

Maria ran the interactive. A man’s face appeared on the ter¬ 

minal; “he” met her gaze and smiled warmly, and she sud¬ 
denly realized that “he” bore a slight resemblance to Aden. 
Close enough to elicit a flicker of recognition which the mask 

of herself she’d set up for Camel’s Eye would not have 
exhibited? Maria felt a mixture of annoyance and grudging 

admiration. She’d never shared an address with Aden—but no 
doubt the data analysis agencies correlated credit card use in 

restaurants, or whatever, to pick up relationships which didn’t 
involve cohabitation. Mapping useful connections between 

consumers had been going on for decades—but employing the 
data in this way, as a reality test, was a new twist. 

The junk mail, now rightly convinced that it was talking to 

a human being, began the spiel it had refused to waste on her 
digital proxy. “Maria, I know your time is valuable, but I hope 

you can spare a few seconds to hear me out.” It paused for a 
moment, to make her feel that her silence was some kind of 

assent. “I also know that you’re a highly intelligent, discern¬ 
ing woman, with no interest whatsoever in the muddled, irra¬ 

tional superstitions of the past, the fairy tales that comforted 
humanity in its infancy.” Maria guessed what was coming 

next; the interactive saw it on her face—she hadn’t bothered 
to hide behind any kind of filter—and it rushed to get a hook 

in. “No truly intelligent person, though, ever dismisses an idea 

without taking the trouble to evaluate it—skceptically, but 

fairly—and here at the Church of the God Who Makes No 
Difference—” 

Maria pointed two fingers at the interactive, and it died. 
She wondered if it was her mother who’d set the Church onto 

her, but that was unlikely. They must have targeted their new 

member’s family automatically; if consulted, Francesca would 
have told them that they’d be wasting their time. 

Maria invoked Camel’s Eye and told it, “Update my mask 

so it reacts as I did in that exchange.” 
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A brief silence followed. Maria imagined the synaptic 

weighting parameters being juggled in the mask’s neural net, as 

the training algorithm hunted for values which would guarantee 
the required response. She thought: If 1 keep on doing this, the 

mask is going to end up as much like me as a fully fledged 
Copy. And what’s the point of saving yourself from the tedium 

of talking to junk piail if. . . you’re not? It was a deeply 

unpleasant notion . . . but masks were orders of magnitude less 
sophisticated than Copies; they had about as many neurons as 

the average goldfish—organized in a far less human fashion. 
Worrying about their “experience” would be as ludicrous as 

feeling guilty about terminating junk mail. 
Camel’s Eye said, “Done.” 
It was only 8:15. The whole day loomed ahead, promising 

nothing but bills. With no contract work coming in for the 
past two months, Maria had written half a dozen pieces of 

consumer software—mostly home-security upgrades, suppos¬ 
edly in high demand. So far, she’d sold none of them; a few 

thousand people had read the catalogue entries, but nobody 
had been persuaded to download. The prospect of embarking 
on another such project wasn’t exactly electrifying—but she 

had no real alternative. And once the recession was over and 

people started buying again, it would have been time well 

spent. 
First, though, she needed to cheer herself up. If she worked 

in the Autoverse, just for half an hour or so—until nine 

o’clock at the latest—then she’d be able to face the rest of the 

day... 
Then again, she could always try to face the rest of the day 

without bribing herself, just once. The Autoverse was a waste 

of money, and a waste of time—a hobby she could justify 
when things were going well, but an indulgence she could ill 

afford right now. 
Maria put an end to her indecision in the usual way. She 

logged on to her Joint Supercomputer Network account—pay¬ 

ing a fifty-dollar fee for the privilege, which she now had to 

make worthwhile. She slipped on her force gloves and prodded 

an icon, a wireframe of a cube, on the terminal’s flatscreen— 
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and the three-dimensional workspace in front of the screen 

came to life, borders outlined by a faint holographic grid. For a 
second, it felt like she’d plunged her hand into some kind of 

invisible vortex: magnetic fields gripped and twisted her glove, 
as start-up surges tugged at the coils in each joint at random— 

until the electronics settled into equilibrium, and a message 
flashed up in the middle of the workspace: you may now put 

ON YOUR GLOVES. 

She jabbed another icon, a starburst labeled FIAT. The only 
visible effect was the appearance of a small menu strip hover¬ 

ing low in the foreground—but to the cluster of programs 
she’d invoked, the cube of thin air in front of her terminal 
now corresponded to a small, empty universe. 

Maria summoned up a single molecule of nutrose, repre¬ 

sented as a ball-and-stick model, and, with a flick of a gloved 
forefinger, imparted a slow spin. The vertices of the crimped 

hexagonal ring zig-zagged above and below the molecule’s 
average plane; one vertex was a divalent blue atom, linked 
only to its neighbors in the ring; the other five were all tetrava- 

lent greens, with two bonds left over for other attachments. 
Each green was joined to a small, monovalent red—on the top 

side if the vertex was raised, on the bottom if it was lowered— 
and four of them also sprouted short horizontal spikes, built 

from a blue and a red, pointing away from the ring. The fifth 
green held out a small cluster of atoms instead: a green with 
two reds, and its own blue-red spike. 

The viewing software rendered the molecule plausibly solid, 
taking into account the effects of ambient light; Maria watched 

it spin above the desktop, admiring the not-quite-symmetrical 
form. A real-world chemist, she mused, would take one look at 

this and say: Glucose. Green is carbon, blue is oxygen, red is 

hydrogen ... no? No. They’d stare awhile; put on the gloves 

and give the impostor a thorough grope; whip a protractor out 
of the toolbox and measure a few angles; invoke tables of bond 

formation energies and vibrational modes; maybe even 

demand to see nuclear magnetic resonance spectra (not avail¬ 

able—or, to put it less coyly, not applicable). Finally, with the 

realization of blasphemy dawning, they’d tear their hands 
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from the infernal machinery, and bolt from the room scream¬ 

ing, “There is no Periodic Table but Mendeleev’s! There is no 
Periodic Table but Mendeleev’s!” 

The Autoverse was a “toy’s universe, a computer model 
which obeyed its own simplified “laws of physics”—laws far 

easier to deal with mathematically than the equations of real- 
world quantum mechanics. Atoms could exist in this stylized 

universe, but they were subtly different from their real-world 
counterparts; the Autoverse was no more a faithful simulation 

of the real world than the game of chess was a faithful simula¬ 
tion of medieval warfare. It was far more insidious than chess, 
though, in the eyes of many real-world chemists. The false 

chemistry it supported was too rich, too complex, too seduc¬ 

tive by far. 
Maria reached into the workspace again, halted the 

molecule’s spin, deftly plucked both the lone red and the 
blue-red spike from one of the greens, then reattached them, 

swapped, so that the spike now pointed upward. The gloves’ 
force and tactile feedback, the molecule’s laser-painted image, 

and the faint clicks that might have been plastic on plastic as 
she pushed the atoms into place, combined to create a con¬ 
vincing impression of manipulating a tangible object built out 

of solid spheres and rods. 
This virtual ball-and-stick model was easy to work with— 

but its placid behavior in her hands had nothing to do with 

the physics of the Autoverse, temporarily held in abeyance. 
Only when she released her grip was the molecule allowed 

to express its true dynamics, oscillating wildly as the 
stfesses induced by the alteration were redistributed from 

atom to atom, until a new equilibrium geometry was found. 
Maria watched the delayed response with a familiar sense 

of frustration; she could never quite resign herself to accept¬ 
ing the handling rules, however convenient they were. She’d 

thought about trying to devise a more authentic mode of inter¬ 

action, offering the chance to feel what it was “really like” to 

grasp an Autoverse molecule, to break and re-form its 

bonds—instead of everything turning to simulated plastic at 

the touch of a glove. The catch was, if a molecule obeyed only 
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Autoverse physics—the internal logic of the self-contained 

computer model—then how could she, outside the model, 
interact with it at all? By constructing little surrogate hands in 

the Autoverse, to act as remote manipulators? Construct them 
out of what? There were no molecules small enough to build 
anything finely structured, at that scale; the smallest rigid 

polymers which could act as “fingers” would be half as thick 
as the entire nutrose ring. In any case, although the target 

molecule would be free to interact with these surrogate hands 
according to pure Autoverse physics, there’d be nothing 
authentic about the way the hands themselves magically fol¬ 

lowed the movements of her gloves. Maria could see no joy in 
simply shifting the point where the rules were broken—and 
the rules had to be broken, somewhere. Manipulating the con¬ 

tents of the Autoverse meant violating its laws. That was 
obvious ... but it was still frustrating. 

She saved the modified sugar, optimistically dubbing it 
mutose. Then, changing the length scale by a factor of a mil¬ 
lion, she started up twenty-one tiny cultures of Autobacterium 

lamberti, in solutions ranging from pure nutrose, to a fifty- 
fifty mixture, to one hundred percent mutose. 

She gazed at the array of Petri dishes floating in the 
workspace, their contents portrayed in colors which coded for 
the health of the bacteria. “False colors” . . . but that phrase 

was tautological. Any view of the Autoverse was necessarily 
stylized: a color-coded map, displaying selected attributes of 
the region in question. Some views were more abstract, more 

heavily processed than others—in the sense that a map of the 

Earth, color-coded to show the health of its people, would be 
arguably more abstract than one displaying altitude or rain¬ 

fall—but the real-world ideal of an unadulterated, naked-eye 
view was simply untranslatable. 

A few of the cultures were already looking decidedly sick, 

fading from electric blue to dull brown. Maria summoned up a 

three-dimensional graph, showing population versus time for 
the full range of nutrient mixtures. The cultures with only a 

trace of the new stuff were, predictably, growing at almost the 

pace of the control; with increasing mutose substitution the 



PERMUTATION CITY - 25 

ascent gradually slowed, until, around the eighty-five percent 
line, the population was static. Beyond that were ever steeper 

trajectories into extinction. In fsmall doses, mutose was simply 
irrelevant, but at high enough concentrations it was insidious: 
similar enough to nut rose—A. lamberti's usual food—to be 

taken part-way through the metabolic process, competing for 

the same enzymes; tying up valuable biochemical resources . . 
but eventually reaching a step where that one stray blue-red 

spike formed an insurmountable barrier to the reaction geome¬ 

try, leaving the bacterium with nothing but a useless byproduct 
and a net energy loss. A culture with ninety percent mutose 

was a world where ninety per cent of the food supply had no 
nutritional value whatsoever—but had to be ingested indis¬ 
criminately along with the worthwhile ten percent. Consuming 

ten times as much for the same return wasn’t a viable solution; 
to survive in the long term, A. lamberti would have to chance 

upon some means of rejecting mutose before wasting energy 
on it—or, better still, find a way to turn it back into nutrose, 
transforming it from a virtual poison into a source of food. 

Maria displayed a histogram of mutations occurring in the 
bacteria’s three nutrose epimerase genes; the enzymes these 

genes coded for were the closest things A. lamberti had to a 
tool to render mutose digestible—although none, in their orig¬ 

inal form, would do the job. No mutants had yet persisted for 
more than a couple of generations; all the changes so far had 

evidently done more harm than good. Partial sequences of the 
mutant genes scrolled by in a small window; Maria gazed at 

the blur of codons, and mentally urged the process on—if not 
straight toward the target (since she had no idea what that 

was), then at least . . . outward, blindly, into the space of all 

possible mistakes. 
It was a nice thought. The only trouble was, certain por¬ 

tions of the genes were especially prone to particular copying 

errors, so most of the mutants were “exploring” the same dead 

ends again and again. 
Arranging for A. lamberti to mutate was easy; like a real- 

world bacterium, it made frequent errors every time it dupli¬ 

cated its analogue of DNA. Persuading it to mutate “usefully” 
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was something else. Max Lambert himself—inventor of the 

Autoverse, creator of A. lamberti, hero to a generation of 
cellular-automaton and artificial-life freaks—had spent much 

of the last fifteen years of his life trying to discover why the 
subtle differences between real-world and Autoverse bio¬ 
chemistry made natural selection so common in one system, 
and so elusive in the other. Exposed to the kind of stressful 

opportunities which E. coli would have exploited within a 
few dozen generations, strain after strain of A. lamberti had 
simply died out. 

Only a few die-hard enthusiasts still continued Lambert’s 
work. Maria knew of just seventy-two people who’d have 

the slightest idea what it meant if she ever succeeded. The 
artificial life scene, now, was dominated by the study of 
Copies—patchwork creatures, mosaics of ten thousand dif¬ 
ferent ad hoc rules . . . the antithesis of everything the 
Autoverse stood for. 

Real-world biochemistry was far too complex to simulate 
in every last detail for a creature the size of a gnat, let alone a 
human being. Computers could model all the processes of 
life—but not on every scale, from atom to organism, all at the 

same time. So the field had split three ways. In one camp, tra¬ 
ditional molecular biochemists continued to extend their 
painstaking calculations, solving Schrodinger’s equation more 
or less exactly for ever larger systems, working their way up 

to entire replicating strands of DNA, whole mitochondrial 
sub-assemblies, significant patches of the giant carbohydrate 
chain-link fence of a cell wall. . . but spending ever more on 
computing power for ever diminishing returns. 

At the other end of the scale were Copies: elaborate refine¬ 

ments of whole-body medical simulations, originally designed 

to help train surgeons with virtual operations, and to take the 
place of animals in drug tests. A Copy was like a high-resolution 

CAT scan come to life, linked to a medical encyclopedia to 
spell out how its every tissue and organ should behave . . . 

walking around inside a state-of-the-art architectural simula¬ 

tion. A Copy possessed no individual atoms or molecules; 

every organ in its virtual body came in the guise of specialized 
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sub-programs which knew (in encyclopedic, but not atomic, 
detail) how a real liver or brain or thyroid gland functioned 

. . . but which couldn’t have solved Schrodinger’s equation 

for so much as a single protein molecule. All physiology, no 
physics. 

Lambert and his followers had staked out the middle 
ground*. They’d Invented a new physics, simple enough to 
allow several thousand bacteria to fit into a modest computer 

simulation, with a consistent, unbroken hierarchy of details 
existing right down to the subatomic scale. Everything was 
driven from the bottom up, by the lowest level of physical 
laws, just as it was in the real world. 

The price of this simplicity was that an Autoverse bacterium 
didn’t necessarily behave like its real-world counterparts. A. 

lamberti had a habit of confounding traditional expectations in 
bizarre and unpredictable ways—and for most serious microbi¬ 
ologists, that was enough to render it worthless. 

For Autoverse junkies, though, that was the whole point. 
Maria brushed aside the diagrams concealing her view of 

the Petri dishes, then zoomed in on one thriving culture, until 

a single bacterium filled the workspace. Color-coded by 
“health,” it was a featureless blue blob; but even when she 
switched to a standard chemical map there was no real struc¬ 

ture visible, apart from the cell wall—no nucleus, no 
organelles, no flagella; A. lamberti wasn’t much more than a 

sac of protoplasm. She played with the representation, making 

the fine strands of the unraveled chromosomes appear; high¬ 

lighting regions where protein synthesis was taking place; ren¬ 
dering visible the concentration gradients of nutrose and its 

immediate metabolites. Computationally expensive views; she 
cursed herself (as always) for wasting money, but failed (as 

always) to shut down everything but the essential analysis 

software (and the Autoverse itself), failed to sit gazing into 
thin air, waiting patiently for a result. 

Instead, she zoomed in closer, switched to atomic colors 

(but left the pervasive aqua molecules invisible), temporar¬ 
ily halted time to freeze the blur of thermal motion, then 

zoomed in still further until the vague specks scattered 
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throughout the workspace sharpened into the intricate tan¬ 
gles of long-chain lipids, polysaccharides, peptidoglycans. 

Names stolen unmodified from their real-world analogues— 
but screw it, who wanted to spend their life devising a whole 
new biochemical nomenclature? Maria was sufficiently 

impressed that Lambert had come up with distinguishable 
colors for all thirty-two Autoverse atoms, and unambiguous 
names to match. 

She tracked through the sea of elaborate molecules—all of 
them synthesized by A. lamberti from nothing but nutrose, 

aqua, pneuma, and a few trace elements. Unable to spot any 
mutose molecules, she invoked Maxwell’s Demon and asked 
it to find one. The perceptible delay before the program 

responded always drove home to her the sheer quantity of 
information she was playing with—and the way in which it 
was organized. A traditional biochemical simulation would 
have been keeping track of every molecule, and could have 

told her the exact location of the nearest altered sugar almost 
instantaneously. For a traditional simulation, this catalogue of 
molecules would have been the “ultimate truth”—nothing 
would have “existed,” except by virtue of an entry in the Big 

List. In contrast, the “ultimate truth” of the Autoverse was a 
vast array of cubic cells of subatomic dimensions—and the 
primary software dealt only with these cells, oblivious to any 
larger structures. Atoms in the Autoverse were like hurricanes 

in an atmospheric model (only far more stable); they arose 
from the simple rules governing the smallest elements of the 
system. There was no need to explicitly calculate their behav¬ 

ior; the laws governing individual cells drove everything that 
happened at higher levels. Of course, a swarm of demons 

could have been used to compile and maintain a kind of cen¬ 

sus of atoms and molecules—at great computational expense, 
rather defeating the point. And the Autoverse itself would 
have churned on, regardless. 

Maria locked her viewpoint to the mutose molecule, then 
restarted time, and everything but that one hexagonal ring 

smeared into translucence. The molecule itself was only 

slightly blurred; the current representational conventions 
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made the average positions of the atoms clearly visible, with 

the deviations due to bond vibration merely suggested by faint 
ghostly streaks. 

She zoomed in until the molecule filled the workspace. She 
didn’t know what she was hoping to see: a successful mutant 
epimerase enzyme suddenly latch onto the ring and shift the 

aberrant blue-red spike back into the horizontal position? 
Questions of probability aside, it would have been over before 
she even knew it had begun. That part was easily fixed: she 

instructed Maxwell’s Demon to keep a rolling buffer of a few 
million clock ticks of the molecule’s history, and to replay it at 
a suitable rate if any structural change occurred. 

Embedded in a “living” organism, the mutose ring looked 
exactly the same as the prototype she’d handled minutes 

before: red, green and blue billiard balls, linked by thin white 
rods. It seemed like an insult for even a bacterium to be com¬ 
posed of such comic-book molecules. The viewing software 

was constantly inspecting this tiny region of the Autoverse, 
identifying the patterns that constituted atoms, checking for 

overlaps between them to decide which was bonded to which, 
and then displaying a nice, neat, stylized picture of its conclu¬ 
sions. Like the handling rules which took this representation at 

face value, it was a useful fiction, but... 
Maria slowed down the Autoverse clock by a factor of ten 

billion, then popped up the viewing menu and hit the button 
marked RAW. The tidy assembly of spheres and rods melted 

into a jagged crown of writhing polychromatic liquid metal, 
waves of color boiling away from the vertices to collide, 

merge, flow back again, wisps licking out into space. 
She slowed down time a further hundredfold, almost freez¬ 

ing the turmoil, and then zoomed in to the same degree. The 

individual cubic cells which made up the Autoverse were visi¬ 
ble now, changing state about once a second. Each cell’s 

“state”—a whole number between zero and two hundred and 

fifty-five—was recomputed every clock cycle, according to a 

simple set of rules applied to its own previous state, and the 

states of its closest neighbors in the three-dimensional grid. 

The cellular automaton which was the Autoverse did nothing 
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whatsoever but apply these rules uniformly to every cell; 

these were its fundamental “laws of physics.” Here, there 
were no daunting quantum-mechanical equations to struggle 

with—just a handful of trivial arithmetic operations, per¬ 
formed on integers. And yet the impossibly crude laws of the 
Autoverse still managed to give rise to “atoms” and 
“molecules” with a “chemistry” rich enough to sustain “life.” 

Maria followed the fate of a cluster of golden cells spread¬ 
ing through the lattice—the cells themselves didn’t move, by 
definition, but the pattern advanced—infiltrating and conquer¬ 
ing a region of metallic blue, only to be invaded and con¬ 
sumed in turn by a wave of magenta. 

If the Autoverse had a “true” appearance, this was it. The 
palette which assigned a color to each state was still “false”— 

still completely arbitrary—but at least this view revealed the 
elaborate three-dimensional chess game which underpinned 
everything else. 

Everything except the hardware, the computer itself. 

Maria reverted to the standard clock rate, and a macro¬ 
scopic view of her twenty-one Petri dishes—just as a message 
popped up in the foreground: 

JSN regrets to advise you that your resources have been 
diverted to a higher bidder. A snapshot of your task has 

been preserved in mass storage, and will be available 
to you when you next log on. Thank you for using our 
services. 

Maria sat and swore angrily for half a minute:—then stopped 
abruptly, and buried her face in her hands. She shouldn’t have 

been logged on in the first place. It was insane, squandering her 

savings playing around with mutant A. lamberti—but she kept 

on doing it. The Autoverse was so seductive, so hypnotic . . . 
so addictive. 

Whoever had elbowed her off the network had done her a 

favor—and she’d even have her fifty-dollar log-on fee 

refunded, since she’d been thrown right out, not merely 
slowed down to a snail’s pace. 
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Curious to discover the identity of her unintentional 
benefactor, she logged on directly to the QIPS Exchange—the 

marketplace where processing power was bought and sold. 
The connection to JSN had passed through the Exchange, 

transparently; her terminal was programmed to bid at the mar¬ 
ket rate automatically, up to a certain ceiling. Right now, 

though,.some outfit calling itself Operation Butterfly was buy¬ 
ing QIPS—quadrillions of instructions per second—at six hun¬ 
dred times that ceiling, and had managed to acquire one 
hundred percent of the planet’s traded computing power. 

Maria was stunned; she’d never seen anything like it. The 

pie chart of successful bidders—normally a flickering kaleido¬ 
scope of thousands of needle-thin slices—was a solid, static 
disk of blue. Aircraft would not be dropping out of the sky, 
world commerce would not have ground to a halt. . . but tens 

of thousands of academic and industrial researchers relied on 
the Exchange every day for tasks it wasn’t worth owning the 
power to perform in-house. Not to mention a few thousand 

Copies. For one user to muscle in and outbid everyone else 
was unprecedented. Who needed that much computing power? 

Big business, big science, the military? All had their own pri¬ 
vate hardware—usually in excess of their requirements. If they 
traded at all, it was to sell their surplus capacity. 

Operation Butterfly? The name sounded vaguely familiar. 

Maria logged on to a news system and searched for reports 

which mentioned the phrase. The most recent was three 

months ago: 

Kuala Lumpar—Monday, August 8th, 2050: A meet¬ 
ing of environmental ministers from the Association of 

South-East Asian Nations (ASEAN) today agreed to 
proceed with the latest stage of Operation Butterfly, a 

controversial plan to attempt to limit the damage and 

loss of life caused by Greenhouse Typhoons in the 

region. 

The long-term aim of the project is to utilize the so- 

called Butterfly Effect to divert typhoons away from 
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vulnerable populated areas—or perhaps prevent them 

from forming in the first place. 

Maria said, “Define ‘Butterfly Effect.’” A second window 

opened up in front of the news report: 

Butterfly Effect: This term was coined by meteorolo¬ 

gist Edward Lorenz in the late 1970s, to dramatize the 
futility of trying to make long-term weather forecasts. 

Lorenz pointed out that meteorological systems were 
so sensitive to their initial conditions that a butterfly 

flapping its wings in Brazil could be enough to deter¬ 
mine whether or not there was a tornado in Texas a 
month later. No computer model could ever include 
such minute details—so any attempt to forecast the 

weather more than a few days in advance was doomed 

to failure. 

However, in the 1990s the term began to lose its origi¬ 

nal, pessimistic connotations. A number of researchers 
discovered that, although the effects of small, random 

influences made a chaotic system unpredictable, under 
certain conditions the same sensitivity could be deliber¬ 

ately exploited to steer the system in a chosen direction. 
The same kind of processes which magnified the flap¬ 
ping of butterflies ’ wings into tornadoes could also 

magnify the effects of systematic intervention, allowing 
a degree of control out of all proportion to the energy 

expended. 

The Butterfly Effect now commonly refers to the princi¬ 

ple of controlling a chaotic system with minimum force, 

through a detailed knowledge of its dynamics. This 

technique has been applied in a number of fields, 

including chemical engineering, stock-market manipu¬ 

lation, fly-by-wire aeronautics, and the proposed 
ASEAN weather-control system, Operation Butterfly. 



PERMUTATION CITY - 33 

There was more, but Maria took the cue and switched back 
to the article. 

Meteorologists envisage dotting the waters of the tropi¬ 
cal western Pacific and the South China Sea with a grid 

of hundreds of thousands of “weather-control’’ rigs— 
solar-poweredfievices designed to alter the local tem¬ 
perature on demand by. pumping water between 

different depths. Theoretical models suggest that a suf¬ 
ficient number of rigs, under elaborate computer con¬ 

trol, could be used to influence large-scale weather 
patterns, “nudging ’’ them toward the least harmful of a 

number of finely balanced possible outcomes. 

Eight different rig prototypes have been tested in the 

open ocean, but before engineers select one design for 
mass production, an extensive feasibility study will be 

conducted. Over a three-year period, any potentially 
threatening typhoon will be analyzed by a computer 
model of the highest possible resolution, and the effects 

of various numbers and types of the as yet nonexistent 
rigs will be included in the model. If these simulations 
demonstrate that intervention could have yielded signif¬ 

icant savings in life and property, ASEAN’s ministerial 

council will have to decide whether or not to spend the 
estimated sixty billion dollars required to make the sys¬ 

tem a reality. 
Other nations are observing the experiment with interest. 

Maria leaned back from the screen, impressed. A computer 

model of the highest possible resolution. And they’d meant it, 

literally. They’d bought up all the number-crunching power 
on offer—paying a small fortune, but only a fraction of what 

it would have cost to buy the same hardware outright. 
Nudging typhoons! Not yet, not in reality ... but who could 

begrudge Operation Butterfly their brief monopoly, for such a 

grand experiment? Maria felt a vicarious thrill at the sheer scale 

of the endeavor—and then a mixture of guilt and resentment at 
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being a mere bystander. She had no qualifications in atmo¬ 

spheric or oceanic physics, no PhD in chaos theory—but in a 
project of that size, there must have been a few hundred jobs 

offered to mere programmers. When the tenders had gone out 
over the network, she’d probably been busy on some shitty con¬ 
tract to improve the tactile qualities of beach sand for visitors to 

the Virtual Gold Coast—either that, or tinkering with the 
genome of A. lamberti, trying to become the first person in the 
world to bludgeon a simulated bacterium into exhibiting natu¬ 

ral selection. 
It wasn’t clear how long Operation Butterfly would spend 

monitoring each typhoon—but she could forget about return¬ 

ing to the Autoverse for the day. 
Reluctantly, she logged off the news system—fighting the 

temptation to sit and wait for the first reports of the typhoon in 
question, or the response of other supercomputer users to the 
great processing buy-out—and began reviewing her plans for 

a new intruder surveillance package. 
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(Remit not paucity) 

NOVEMBER 2050 

r 

“What I’m asking for is two million ecus. What I’m offering 
you is immortality.” 

Thomas Riemann’s office was compact but uncluttered, 

smartly furnished without being ostentatious. The single large 
window offered a sweeping view of Frankfurt—looking north 

across the river, as if from Sachsenhausen, toward the three 
jet-black towers of the Siemens/Deutsche Bank Center— 

which Thomas believed was as honest as any conceivable 
alternative. Half the offices in Frankfurt itself looked out over 

recorded tropical rainforests, stunning desert gorges, Antarctic 

ice shelves—or wholly synthetic landscapes: rural-idyllic, 
futuristic, interplanetary, or simply surreal. With the freedom 
to choose whatever he liked, he’d selected this familiar sight 

from his corporeal days; sentimental, perhaps, but at least it 
wasn’t ludicrously inappropriate. 

Thomas turned away from the window, and regarded his 
visitor with good-natured skepticism. He replied in English; 

the office software could have translated for him—and would 
have chosen the very same words and syntax, having been 

cloned from his own language centers—but Thomas still pre¬ 

ferred to use the version “residing inside” his own “skull.” 

“Two million? What’s the scheme? Let me guess. Under 

your skillful management, my capital will grow at the highest 

possible rate consistent with the need for total security. The 
price of computation is sure to fall again, sooner or later; the 

fact that it’s risen for the last fifteen years only makes that 

more likely than ever. So: it may take a decade or two—or 

three, or four—but eventually, the income from my modest 
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investment will be enough to keep me running on the latest 

hardware, indefinitely . . . while also providing you with a 
small commission, of course.” Thomas laughed, without mal¬ 
ice. “You don’t seem to have researched your prospective 

client very thoroughly. You people usually have immaculate 
intelligence—but I’m afraid you’ve really missed the target 

with me. I’m in no danger of being shut down. The hardware 
we’re using, right now, isn’t leased from anyone; it’s wholly 

owned by a foundation I set up before my death. My estate is 
being managed to my complete satisfaction. I have no prob¬ 

lems—financial, legal, peace of mind—for you to solve. And 
the last thing in the world I need is a cheap and nasty perpetu¬ 

ity fund. Your offer is useless to me.” 
Paul Durham chose to display no sign of disappointment. 

He said, “I’m not talking about a perpetuity fund. I’m not sell¬ 

ing any kind of financial service. Will you give me a chance 

to explain?” 
Thomas nodded affably. “Go ahead. I’m listening.” Durham 

had flatly refused to state his business in advance, but Thomas 
had decided to see him anyway—anticipating a perverse satis¬ 

faction in confirming that the man’s mysterious coyness hid 
nothing out of the ordinary. Thomas almost always agreed to 

meet visitors from outside—even though experience had shown 

that most were simply begging for money, one way or another. 
He believed that anyone willing to slow down their brain by a 

factor of seventeen, solely for the privilege of talking to him 

face to face, deserved a hearing—and he wasn’t immune to 
the intrinsic flattery of the process, the unequal sacrifice of 
time. 

There was more to it, though, than flattery. 

When other Copies called on him in his office, or sat beside 
him at a boardroom table, everyone was “present” in exactly 

the same sense. However bizarre the algorithmic underpin¬ 
nings of the encounter, it was a meeting of equals. No bound¬ 
aries were crossed. 

A visitor, though, who could lift and empty a coffee cup, 

who could sign a document and shake your hand—but who 

was, indisputably, lying motionless on a couch in another 
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(higher?) metaphysical plane—came charged with too many 
implicit reminders of the nature of things to be faced with the 

same equanimity. Thomas valued that. He didn’t want to grow 

complacent—or worse. Visitors helped him to retain a clear 
sense of what he’d become. 

Durham said, “Of course I’m aware of your situation—you 
have one of the most secure arrangements I’ve seen. I’ve read 

the incorporation documents of the Soliton Foundation, and 
they’re close to watertight. Under present legislation.” 

Thomas laughed heartily. “But you think you can do better? 

Soliton pays its most senior lawyers almost a million a year; 

you should have got yourself some forged qualifications and 
asked me to employ you. Under present legislation! When the 
laws change, believe me, they’ll change for the better. I 

expect you know that Soliton spends a small fortune lobbying 
for improvement—and it’s not alone. The trend is in one 
direction: there are more Copies every year, and most of them 

have de facto control over virtually all of the wealth they 
owned when they were alive. I’m afraid your timing’s atro¬ 
cious if you’re planning on using scare tactics; I received a 

report last week predicting full human rights—in Europe, at 
least—by the early sixties. Ten years isn’t long for me to wait. 

I’ve grown used to the current slowdown factor; even if pro¬ 
cessor speeds improve, I could easily choose to keep living at 

the rate I’m living now, for another six or seven subjective 
months, rather than pushing all the things I’m looking forward 

to—like European citizenship—further into the future.” 
Durham’s puppet inclined its head in a gesture of polite 

assent; Thomas had a sudden vision of a second puppet—one 

Durham truly felt himself to be inhabiting—hunched over a 

control panel, hitting a button on an etiquette sub-menu. Was 

that paranoid? But any sensible mendicant visitor would do 
just that, conducting the meeting at a distance rather than 

exposing their true body language to scrutiny. 
The visible puppet said, “Why spend a fortune upgrading, 

for the sake of effectively slowing down progress? And I 

agree with you about the outlook for reform—in the short 

term. Of course people begrudge Copies their longevity, but 
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the PR has been handled remarkably well. A few carefully 
chosen terminally ill children are scanned and resurrected 

every year: better than a trip to Disney World. There’s dis¬ 
creet sponsorship of a sitcom about working-class Copies, 

which makes the whole idea less threatening. The legal status 
of Copies is being framed as a human rights issue, especially 

in Europe: Copies are disabled people, no more, no less— 
really just a kind of radical amputee—and anyone who talks 
about decadent rich immortals getting their hands on all the 

wealth is shouted down as a neo-Nazi. 
“So you might well achieve citizenship in a decade. And if 

you’re lucky, the situation could be stable for another twenty 
or thirty years after that. But... what’s twenty or thirty years 
to you? Do you honestly think that the status quo will be toler¬ 

ated for ever?”’ 

Thomas said, “Of course not—but I’ll tell you what would 
be “tolerated”: scanning facilities, and computing power, so 
cheap that everyone on the planet could be resurrected. 
Everyone who wanted it. And when I say cheap, I mean at a 
cost comparable to a dose of vaccine at the turn of the cen¬ 

tury. Imagine that. Death could be eradicated—like smallpox 

or malaria. And I’m not talking about some solipsistic night¬ 
mare; by then, telepresence robots will let Copies interact with 

the physical world as fully as if they were human. Civilization 
wouldn’t have deserted reality—just transcended biology.” 

“That’s a long, long way in the future.” 

“Certainly. But don’t accuse me of thinking in the short 
term.” 

“And in the meantime? The privileged class of Copies will 
grow larger, more powerful—and more threatening to the vast 

majority of people, who still won’t be able to join them. The 

costs will come down, but not drastically—just enough to 

meet some of the explosion in demand from the executive 
class, once they throw off their qualms, en masse. Even in 

secular Europe, there’s a deeply ingrained prejudice that says 

dying is the responsible, the moral thing to do. There’s a 

Death Ethic—and the first substantial segment of the popula¬ 

tion abandoning it will trigger a huge backlash. A small 
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enough elite of giga-rich Copies is accepted as a freak show; 

tycoons can get away with anything, they’re not expected to 
act like ordinary people. But just wait until the numbers go up 
by a factor of ten.” 

Thomas had heard it all before. “We may be unpopular for 
a while. I can live with that. But you know, even now we’re 

vilified far less than people who strive for organic hyper¬ 
longevity—transplants, cellular rejuvenation, whatever— 
because at least we’re no longer pushing up the cost of health 
care, competing for the use of overburdened medical facilities. 

Nor are we consuming natural resources at anything like the 
rate we did when we were alive. If the technology improves 

sufficiently, the environmental impact of the wealthiest Copy 
could end up being less than that of the most ascetic living 
human. Who’ll have the high moral ground then? We’ll be the 
most ecologically sound people on the planet.” 

Durham smiled. The puppet. “Sure—and it could lead to 
some nice ironies if it ever came true. But even low environ¬ 
mental impact might not seem so saintly, when the same com¬ 

puting power could be used to save tens of thousands of lives 
through weather control.” 

“Operation Butterfly has inconvenienced some of my fel¬ 

low Copies very slightly. And myself not at all.” 
“Operation Butterfly is only the beginning. Crisis manage¬ 

ment, for a tiny part of the planet. Imagine how much comput¬ 
ing power it would take to render sub-Saharan Africa free 

from drought.” 
“Why should I imagine that, when the most modest 

schemes are still unproven? And even if weather control turns 
out to be viable, more supercomputers can always be built. It 

doesn’t have to be a matter of Copies versus flood victims.” 

“There’s a limited supply of computing power right now, 

isn’t there? Of course it will grow—but the demand, from 
Copies, and for weather control, is almost certain to grow faster. 

Long before we get to your deathless utopia, we’ll hit a bottle¬ 
neck—and I believe that will bring on a time when Copies are 

declared illegal. Worldwide. If they’ve been granted human 

rights, those rights will be taken away. Trusts and foundations 
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will have their assets confiscated. Supercomputers will be 
heavily policed. Scanners—and scan files—will be destroyed. 

It may be forty years before any of this happens—or it may be 

sooner. Either way, you need to be prepared.” 
Thomas said mildly, “If you’re fishing for a job as a futur¬ 

ology consultant, I’m afraid I already employ several—highly 
qualified—people who do nothing but investigate these 

trends. Right now, everything they tell me gives me reason to 
be optimistic—and even if they’re wrong, Soliton is ready for 

a very wide range of contingencies.” 
“If your whole foundation is eviscerated, do you honestly 

believe it will be able to ensure that a snapshot of you is hid¬ 
den away safely—and then resurrected after a hundred years 

or more of social upheaval? A vault full of ROM chips at the 

bottom of a mine shaft could end up taking a one-way trip into 

geological time.” 
Thomas laughed. “And a meteor could hit the planet tomor¬ 

row, wiping out this computer, all of my backups, your 

organic body ... anything and everything. Yes, there could be 
a revolution which pulls the plug on my world. It’s unlikely, 
but it’s not impossible. Or there could be a plague, or an eco¬ 

logical disaster, which kills billions of organic humans but 

leaves all the Copies untouched. There are no certainties for 

anyone.” 
“But Copies have so much more to lose.” 
Thomas was emphatic; this was part of his personal litany. 

“I’ve never mistaken what I have—a very good chance of a 
prolonged existence—for a guarantee of immortality.” 

Durham said flatly, “Quite right. You have no such thing. 

Which is why I’m here offering it to you.” 

Thomas regarded him uneasily. Although he’d had all the 
ravages of surgery edited out of his final scan file, he’d kept a 

scar on his right forearm, a small memento of a youthful mis¬ 

adventure. He stroked it, not quite absentmindedly; conscious 

of the habit, conscious of the memories that the scar 

encoded—but practiced at refusing to allow those memories 
to hold his gaze. 

Finally, he said, “Offering it how? What can you possibly 
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do—for two million ecus—that Soliton can’t do a thousand 
times better?” 

“I can run a second version of you, entirely out of harm’s 

way. I can give you a kind-of insurance—against an anti-Copy 
backlash ... or a meteor strike ... or whatever else might go 
wrong.” 

Thomas wasrmomentarily speechless. The subject wasn’t 

entirely tabod, but he couldn’t recall anyone raising it quite so 
bluntly before. He recovered swiftly. “I have no wish to run a 

second version, thank you. And . . . what do you mean, “out of 
harm’s way”? Where’s your invulnerable computer going to 
be? In orbit? Up where it would only take a pebble-sized 
meteor to destroy it, instead of a boulder?” 

“No, not in orbit. And if you don’t want a second version, 

that’s fine. You could simply move.” 

“Move where? Underground? To the bottom of the ocean? 
You don’t even know where this office is being implemented, 
do you? What makes you think you can offer a superior site— 
for such a ridiculous price—when you don’t have the faintest 
idea how secure I am already?” Thomas was growing disap¬ 

pointed, and uncharacteristically irritable. “Stop making these 

inflated claims, and get to the point. What are you selling?” 
Durham shook his head apologetically. “I can’t tell you 

that. Not yet. If I tried to explain it, out of the blue, it would 
make no sense. You have to do something first. Something 

very simple.” 
“Yes? And what’s that?” 
“You have to conduct a small experiment.” 
Thomas scowled. “What kind of experiment? Why?” 

And Durham—the software puppet, the lifeless shell ani¬ 

mated by a being from another plane—looked him in the eye 

and said, “You have to let me show you exactly what you 

are.” 
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(Rip, tie, cut toy man) 

JUNE 2 □ 4 5 

Paul—or the flesh-and-blood man whose memories he’d 
inherited—had traced the history of Copies back to the turn of 
the century, when researchers had begun to fine-tune the 

generic computer models used for surgical training and phar¬ 
macology, transforming them into customized versions able to 
predict the needs and problems of individual patients. Drug 

therapies were tried out in advance on models which incorpo¬ 
rated specific genetic and biochemical traits, allowing doses 

to be optimized and any idiosyncratic side-effects anticipated 
and avoided. Elaborate operations were rehearsed and per¬ 

fected in Virtual Reality, on software bodies with anatomical 
details—down to the finest capillaries—based on the flesh- 

and-blood patient’s tomographic scans. 

These early models included a crude approximation of the 
brain, perfectly adequate for heart surgery or immunotherapy— 

and even useful to a degree when dealing with gross cerebral 
injuries and tumours—but worthless for exploring more subtle 
neurological problems. 

Imaging technology steadily improved, though—and by 
2020, it had reached the point where individual neurons could 

be mapped, and the properties of individual synapses measured, 
non-invasively. With a combination of scanners, every psycho¬ 
logically relevant detail of the brain could be read from the liv¬ 

ing organ—and duplicated on a sufficiently powerful computer. 

At first, only isolated neural pathways were modeled: por¬ 

tions of the visual cortex of interest to designers of machine 

vision, or sections of the limbic system whose role had been 

in dispute. These fragmentary neural models yielded valuable 
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results, but a functionally complete representation of the 

whole organ—embedded in a whole body—would have 

allowed the most delicate feats of neurosurgery and psy¬ 
chopharmacology to be tested in advance. For several years, 

though, no such model was built—in part, because of a 
scarcely articulated unease at the prospect of what it would 

mean.. There were no formal barriers standing in the way— 
government regulatory bodies and institutional ethics commit¬ 

tees were concerned only with human and animal welfare, and 
no laboratory had yet been fire-bombed by activists for its 

inhumane treatment of physiological software—but still, 
someone had to be the first to break all the unspoken taboos. 

Someone had to make a high-resolution, whole-brain 
Copy—and let it wake, and talk. 

In 2024, John Vines, a Boston neurosurgeon, ran a fully 

conscious Copy of himself in a crude Virtual Reality. Taking 

slightly less than three hours of real time (pulse racing, hyper¬ 
ventilating, stress hormones elevated), the first Copy’s first 
words were: “This is like being buried alive. I’ve changed my 

mind. Get me out of here.” 
His original obligingly shut him down—but then later 

repeated the demonstration several times, without variation, 

reasoning that it was impossible to cause additional distress 
by running exactly the same simulation more than once. 

When Vines went public, the prospects for advancing neu¬ 
rological research didn’t rate a mention; within twenty-four 

hours—despite the Copy’s discouraging testimony—the head¬ 

lines were all immortality, mass migration into Virtual 
Reality, and the imminent desertion of the physical world. 

Paul was twenty-four years old at the time, with no idea what 

to make of his life. His father had died the year before—leaving 
him a modest business empire, centered on a thriving retail 

chain, which he had no interest in managing. He’d spent seven 
years traveling and studying—science, history and philoso¬ 

phy—doing well enough at everything he tried, but unable to 

discover anything that kindled real intellectual passion. With 

no struggle for financial security ahead, he’d been sinking 

quietly into a state of bemused complacency. 
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The news of John Vines’s Copy blasted away his indiffer¬ 

ence. It was as if every dubious promise technology had ever 
made to transform human life was about to be fulfilled, with a 

vengeance. Longevity would only be the start of it; Copies 
could evolve in ways almost impossible for organic beings: 

modifying their minds, redefining their goals, endlessly trans¬ 
muting themselves. The possibilities were intoxicating—even 

as the costs and drawbacks of the earliest versions sank in, 
even as the inevitable backlash began. Paul was a child of the 

millennium; he was ready to embrace it all. 
But the more time he spent contemplating what Vines had 

done, the more bizarre the implications seemed to be. 
The public debate the experiment had triggered was heated, 

but depressingly superficial. Decades-old arguments raged 
again over just how much computer programs could ever have 
in common with human beings (psychologically, morally, 

metaphysically, information-theoretically . . . ) and even 
whether or not Copies could be “truly” intelligent, “truly” 
conscious. As more workers repeated Vines’s result, their 

Copies soon passed the Turing test: no panel of experts 

quizzing a group of Copies and humans—by delayed video, to 
mask the time-rate difference—could tell which were which. 
But some philosophers and psychologists continued to insist 

that this demonstrated nothing more than “simulated con¬ 

sciousness,’ and that Copies were merely programs capable of 
faking a detailed inner life which didn’t actually exist at all. 

Supporters of the Strong AI Hypothesis insisted that con¬ 

sciousness was a property of certain algorithms—a result of 

information being processed in certain ways, regardless of what 
machine, or organ, was used to perform the task. A computer 

model which manipulated data about itself and its “surround¬ 
ings” in essentially the same way as an organic brain would 

have to possess essentially the same mental states. “Simulated 
consciousness” was as oxymoronic as “simulated addition.” 

Opponents replied that when you modeled a hurricane, 

nobody got wet. When you modeled a fusion power plant, no 

energy was produced. When you modeled digestion and 

metabolism, no nutrients were consumed—no real digestion 
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took place. So, when you modeled the human brain, why 
should you expect real thought to occur? A computer running 

a Copy might be able to generate plausible descriptions of 

human behavior in hypothetical scenarios—and even appear 
to carry on a conversation, by correctly predicting what a 

human would have done in the same situation—but that 
hardly made tho machine itself conscious. 

Paul had rapidly decided that this whole debate was a dis¬ 
traction. For any human, absolute proof of a Copy’s sentience 

was impossible. For any Copy, the truth was self-evident: 
cogito ergo sum. End of discussion. 

But for any human willing to grant Copies the same reason¬ 
able presumption of consciousness that they granted their fel¬ 
low humans—and any Copy willing to reciprocate—the real 

point was this: 

There were questions about the nature of this shared condi¬ 
tion which the existence of Copies illuminated more starkly 
than anything which had come before them. Questions which 

needed to be explored, before the human race could confi¬ 
dently begin to bequeath its culture, its memories, its purpose 

and identity, to its successors. 
Questions which only a Copy could answer. 

Paul sat in his study, in his favorite armchair (unconvinced 

that the texture of the surface had been accurately repro¬ 
duced), taking what comfort he could from the undeniable 

absurdity of being afraid to experiment on himself further. 

He’d already “survived” the “transition” from flesh-and-blood 
human to computerized physiological model—the most radi¬ 

cal stage of the project, by far. In comparison, tinkering with a 

few of the model’s parameters should have seemed trivial. 
Durham appeared on the terminal—which was otherwise 

still dysfunctional. Paul was already beginning to think of him 

as a bossy little djinn trapped inside the screen—rather than a 

vast, omnipotent deity striding the halls of Reality, pulling all 

the strings. The pitch of his voice was enough to deflate any 

aura of power and grandeur. 
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Squeak. “Experiment one, trial zero. Baseline data. Time 
resolution one millisecond—system standard. Just count to 

ten, at one-second intervals, as near as you can judge it. 

Okay?” 
“I think I can manage that.” He’d planned all this himself, 

he didn’t need step-by-step instructions. Durham’s image van¬ 

ished; during the experiments, there could be no cues from 

real time. 
Paul counted to ten. The djinn returned. Staring at the face 

on the screen, Paul realized that he had no inclination to think 

of it as “his own.” Perhaps that was a legacy of distancing 
himself from the earlier Copies. Or perhaps his mental image 
of himself had never been much like his true appearance—and 

now, in defence of sanity, was moving even further away. 
Squeak. “Okay. Experiment one, trial number one. Time 

resolution five milliseconds. Are you ready?” 

“Yes.” 
The djinn vanished. Paul counted: “One. Two. Three. Four. 

Five. Six. Seven. Eight. Nine. Ten.” 
Squeak. “Anything to report?’ 
“No. I mean, I can’t help feeling slightly apprehensive, just 

knowing that you’re screwing around with my . . . infrastruc¬ 

ture. But apart from that, nothing.” 
Durham’s eyes no longer glazed over while he was waiting 

for the speeded-up reply; either he’d gained a degree of self- 

discipline, or—more likely—he’d interposed some smart edit¬ 
ing software to conceal his boredom. 

Squeak. “Don’t worry about apprehension. We’re running a 

control, remember?” 

Paul would have preferred not to have been reminded. He’d 

known that Durham must have cloned him, and would be 
feeding exactly the same sensorium to both Copies—while 

only making changes in the model’s time resolution for one of 

them. It was an essential part of the experiment—but he didn’t 

want to dwell on it. A third self, shadowing his thoughts, was 
too much to acknowledge on top of everything else. 

Squeak. “Trial number two. Time resolution ten milli¬ 
seconds.” 



PERMUTATION CITY - 47 

Paul counted. The easiest thing in the world, he thought, 

when you’re made of flesh, when you’re made of matter, 
when the quarks and the electrons just do what comes natu¬ 

rally. Human beings were embodied, ultimately, in fields of 
fundamental particles—incapable, surely, of being anything 
other than themselves. Copies were embodied in computer 

memories as vast sets of numbers. Numbers which certainly 
could be interpreted as describing a human body sitting in a 

room . . . but it was hard to see that meaning as intrinsic, as 
necessary, when tens of thousands of arbitrary choices had 

been made about the way in which the model had been coded. 
Is this my blood sugar here ... or my testosterone level? Is 
this the firing rate of a motor neuron as I raise my right hand 

... or a signal coming in from my retina as I watch myself 
doing it? Anybody given access to the raw data, but unaware 

of the conventions, could spend a lifetime sifting through the 
numbers without deciphering what any of it meant. 

And yet no Copy buried in the data itself—ignorant of the 

details or not—could have the slightest trouble making sense 

of it all in an instant. 
Squeak. “Trial number three. Time resolution twenty milli¬ 

seconds.” 

“One. Two. Three.” 
For time to pass for a Copy, the numbers which defined it 

had to change from moment to moment. Recomputed over 
and over again, a Copy was a sequence of snapshots, frames 

of a movie—or frames of computer animation. 
But. .. when, exactly, did these snapshots give rise to con¬ 

scious thought? While they were being computed? Or in the 

brief interludes when they sat in the computer’s memory, 
unchanging, doing nothing but representing one static instant 

of the Copy’s life? When both stages were taking place a 

thousand times per subjective second, it hardly seemed to 

matter, but very soon— 
Squeak. “Trial number four. Time resolution fifty milli¬ 

seconds.” 
What am I? The data? The process that generates it? The 

relationships between the numbers? 
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All of the above? 
“One hundred milliseconds.” 

“One. Two. Three.” 
Paul listened to his voice as he counted—as if half expect¬ 

ing to begin to notice the encroachment of silence, to start per¬ 

ceiving the gaps in himself. 
“Two hundred milliseconds.” 
A fifth of a second. “One. Two.” Was he strobing in and 

out of existence now, at five subjective hertz? The crudest of 
celluloid movies had never flickered at this rate. “Three. 
Four.” He waved his hand in front of his face; the motion 

looked perfectly smooth, perfectly normal. And of course it 
did; he wasn’t watching from the outside. “Five. Six. Seven.” 

A sudden, intense wave of nausea passed through him but he 
fought it down, and continued. “Eight. Nine. Ten.” 

The djinn reappeared and emitted a brief, solicitous squeak. 

“What’s wrong? Do you want to stop for a while?’ 
“No, I’m fine.” Paul glanced around the innocent, sun- 

dappled room, and laughed. How would Durham handle it if 
the control and the subject had just given two different 

replies? He tried to recall his plans for such a contingency, 
but couldn’t remember them—and didn’t much care. It wasn’t 

his problem any more. 
Squeak. “Trial number seven. Time resolution five hundred 

milliseconds.” 
Paul counted—and the truth was, he felt no different. A lit¬ 

tle uneasy, yes—but factoring out any squeamishness, every¬ 

thing about his experience seemed to remain the same. And 

that made sense, at least in the long run—because nothing was 

being omitted, in the long run. His model-of-a-brain was only 

being fully described at half-second (model time) intervals— 
but each description still included the results of everything 

that “would have happened” in between. Every half-second, 

his brain was ending up in exactly the state it would have been 

in if nothing had been left out. 

“One thousand milliseconds.” 

But. . . what was going on, in between? The equations con¬ 

trolling the model were far too complex to solve in a single 
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step. In the process of calculating the solutions, vast arrays of 

partial results were being generated and discarded along the 
way. In a sense, these partial results implied—even if they 

didn’t directly represent—events taking place within the gaps 
between successive complete descriptions. And when the 

whole model was arbitrary, who was to say that these implied 

events, buried a little more deeply in the torrent of data, were 
any “less rear’ than those which were directly described? 

“Two thousand milliseconds.” 

“One. Two. Three. Four. ” 
If he seemed to speak (and hear himself speak) every num¬ 

ber, it was because the effects of having said “three” (and hav¬ 
ing heard himself say it) were implicit in the details of 
calculating how his brain evolved from the time when he’d 

just said “two” to the time when he’d just said “four.” 

“Five thousand milliseconds.” 

“One. Two. Three. Four. Five. ” 
Besides, hearing words that he’d never “really” spoken 

wasn’t much stranger than a Copy hearing anything at all. 
Even the standard millisecond clock rate of this world was far 
too coarse to resolve the full range of audible tones. Sound 

wasn’t represented in the model by fluctuations in air pressure 
values—which couldn’t change fast enough—but in terms of 

audio power spectra: profiles of intensity versus frequency. 
Twenty kilohertz was just a number here, a label; nothing 

could actually oscillate at that rate. Real ears analyzed pres¬ 
sure waves into components of various pitch; Paul knew that 

his brain was being fed the preexisting power spectrum values 

directly, plucked out of the nonexistent air by a crude patch in 

the model. 
“Ten thousand milliseconds.” 

“One. Two. Three.” 
Ten seconds free-falling from frame to frame. 
Fighting down vertigo, still counting steadily, Paul prodded 

the shallow cut he’d made in his forearm with the kitchen 

knife. It stung, convincingly. So where was this experience 
coming from? Once the ten seconds were up, his fully 

described brain would remember all of this . . . but that didn’t 
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account for what was happening now. Pain was more than the 

memory of pain. He struggled to imagine the tangle of billions 
of intermediate calculations, somehow “making sense” of 

themselves, bridging the gap. 
And he wondered: What would happen if someone shut down 

the computer, just pulled the plug—right now? 
He didn’t know what that meant, though. In any terms but 

his own, he didn’t know when “right now” was. 

“Eight. Nine. Ten. ” 
Squeak. “Paul—I’m seeing a slight blood pressure drop. 

Are you okay? How are you feeling?” 
Giddy—but he said, “The same as always.” And if that 

wasn’t quite true, no doubt the control had told the same lie. 

Assuming ... 
“Tell me—which was I? Control, or subject?” 
Squeak. Durham replied, “I can’t answer that—I’m still 

speaking to both of you. I’ll tell you one thing, though: the 
two of you are still identical. There were some very small, 

transitory discrepancies, but they’ve died away completely 
now—and whenever the two of you were in comparable rep¬ 

resentations, all firing patterns of more than a couple of neu¬ 

rons were the same.” 
Paul grunted dismissively; he had no intention of letting 

Durham know how unsettling the experiment had been. 

“What did you expect? Solve the same set of equations two 

different ways, and of course you get the same results—give 
or take some minor differences in round-off errors along the 

way. You must. It’s a mathematical certainty.” 
Squeak. “Oh, I agree.” The djinn wrote with one finger on 

the screen: 

(1 + 2) + 3 = 1 + (2 + 3) 

Paul said, “So why bother with this stage at all? I know—I 

wanted to be rigorous, I wanted to establish solid foundations. 
But the truth is, it’s a waste of our resources. Why not skip the 

bleeding obvious, and get on with the kind of experiment where 
the answer isn’t a foregone conclusion?’ 
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Squeak. Durham frowned reprovingly. “I didn’t realize 

you’d grown so cynical so quickly. AI isn’t a branch of pure 
mathematics; it’s an empirical science. Assumptions have to 

be tested. Confirming the so-called “obvious” isn’t such a dis¬ 
honourable thing, is it? And if it’s all so straightforward, why 

should you be afraid?” 
“I’m not afraid: I just want to get it over with. But... go 

ahead. Prove whatever you think you have to prove, and then 

we can move on.” 
Squeak. “That’s the plan. But I think we could both use a 

break now. I’ll enable your communications—for incoming 

data only.” He turned away, reached off-screen, and hit a few 

keys on a second terminal. 
Then he turned back to the camera, smiling—and Paul 

knew exactly what he was going to say. 
Squeak. “By the way, I just deleted one of you. I couldn’t 

afford to keep you both running, when all you’re going to do 

is laze around.” 
Paul smiled back at him, although something inside him 

was screaming. “Which one did you terminate?” 
Squeak. “What difference does it make? I told you, they 

were identical. And you’re still here, aren’t you? Whoever 

you are. Whichever you were. ” 

Three weeks had passed outside since the day of the scan, but 

it didn’t take Paul long to catch up with the state of the world; 
most of the fine details had been rendered irrelevant by subse¬ 

quent events, and much of the ebb and flow had simply can¬ 

celed itself out. Israel and Palestine had come close to war 

again, over alleged water treaty violations on both sides—but 

a joint peace rally had brought more than a million people 

onto the glassy plain that used to be Jerusalem, and the two 
governments had been forced to back down. Former US 
President Martin Sandover was still fighting extradition to 

Palau, to face charges arising from his role in the bloody coup 

d’etat of thirty-five; the Supreme Court had finally reversed a 
long-standing ruling which had granted him immunity from 
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all foreign laws, and for a day or two things had looked 
promising—but then his legal team had discovered a whole 
new set of delaying tactics. In Canberra, another leadership 

challenge had come and gone, with the Prime Minister 
remaining undeposed. In a week-old report, one journalist 

described this, straight-faced, as “high drama.” Paul thought: / 

guess you had to be there. Inflation had fallen by half a per¬ 
centage point; unemployment had risen by the same amount. 

Paul scanned the old news reports rapidly, skimming over 
articles and fast-forwarding scenes which he felt sure he would 

have studied scrupulously, had they been fresh. He felt a curi¬ 
ous sense of resentment, at having “missed” so much—it was 

all there in front of him, now, but that wasn’t the same at all. 
And yet, he wondered, shouldn’t he be relieved that he 

hadn’t wasted his time on so much ephemeral detail? The very 
fact that he was now less than enthralled only proved how lit¬ 

tle of it had really mattered, in the long run. 
Then again, what did? People didn’t inhabit geological 

time. People inhabited hours and days; they had to care about 

things on that time scale. 

People. 
Paul plugged into real-time TV, and watched an episode of 

The Unclear Family flash by in less than two minutes, the 
soundtrack an incomprehensible squeal. A game show. A war 

movie. The evening news. It was as if he was in deep space, 

rushing back toward the Earth through a sea of Doppler-shifted 

broadcasts. The image was strangely comforting; his situation 
wasn’t so bizarre, after all, if flesh-and-blood humans could 

find themselves in much the same relationship with the world 

as he did. Nobody would claim that the Doppler shift could rob 
someone of their humanity. 

Dusk fell over the recorded city. He ate a microwaved soya 
protein stew—wondering if there was any good reason, moral 

or otherwise, to continue to be a vegetarian. 

He listened to music until long after midnight. Tsang Chao, 

Michael Nyman, Philip Glass. It made no difference that each 

note “really” lasted seventeen times as long as it should have, 

or that the audio ROM sitting in the player “really” possessed 
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no microstructure, or that the “sound” itself was being fed into 
his model-of-a-brain by a computerized sleight-of-hand that 

bore no resemblance to the, ordinary process of hearing. The 
climax of Glass’s Mishima still seized him like a grappling 
hook through the heart. 

And if the computations behind all this had been performed 

over millennia/- by people flicking abacus beads, would he 
have felt exactly the same? 

It was outrageous to admit it—but the answer had to be yes. 

He lay in bed, wondering: Do I still want to wake from this 

dream? 
The question remained academic, though; he still had no 

choice. 
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(Remit not paucity) 

NOVEMBER 2050 

Maria had arranged to meet Aden at the Nadir, an Oxford 

Street nightclub where he sometimes played and often went to 
write. He could usually get them both in for free, and the 
door—an intimidating, airlock-like contraption of ribbed 

black anodized steel—let her pass unchallenged after a brief 
security scan. Maria had once had a nightmare in which she’d 

been trapped in that chamber, a knife inexplicably strapped to 
her right boot—and, worse, her credit rating canceled. The 

thing had digested her like an insect in a Venus flytrap, while 
Aden stood on stage, singing one of his cut-up love songs. 

Inside, the place was crowded for a Thursday night, and 

poorly lit as always; she finally spotted Aden sitting at a table 

near a side wall, listening to one of the bands and jotting 
down music, his face catching the glow of his notepad. So far 

as Maria could tell, he never seemed to be unduly influenced 
by anything he listened to while composing, but he claimed to 

be unable to work in silence, and preferred live performances 
for inspiration—or catalysis, or whatever it was. 

She touched him on the shoulder. He looked up, took off his 
headset, and stood to kiss her. He tasted of orange juice. 

He gestured with the headset. “You should listen. Crooked 

Buddhist Lawyers on Crack. They’re quite good.” 

Maria glanced at the stage, although there was no way of 

telling who he meant. A dozen performers—four bands in all— 

stood enclosed in individual soundproof plastic cylinders. Most 

of the patrons were tuned in, wearing headsets to pick up one 

band’s sound, and liquid crystal shades, flickering in synch with 

one group of cylinders, to render the other bands invisible. A 
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few people were chatting quietly—and of the room’s five possi¬ 

ble soundtracks, Maria decided that this tranquil near-silence 
best suited her mood. Besides, she never much liked using 

nerve current inducers; although physically unable to damage 
the eardrums (sparing the management any risk of litigation), 

they always seemed to leave her ears—or her auditory path¬ 
ways—ringing,^regardless of the volume setting she chose. 

“Maybe ldter.” 
She sat beside Aden, and felt him tense slightly when their 

shoulders brushed, then force himself to relax. Or maybe not. 

Often when she thought she was reading his body language, 
she was making signals out of noise. She said, “I got some 

junk mail today that looked just like you.” 
“How flattering. I think. What was it selling?” 
“The Church of the God Who Makes No Difference.” 
He laughed. “Every time I hear that, I think: they’ve got to 

change the name. A God which makes no difference doesn’t 

rate the definite article or the pronoun ‘who.’” 
“I’ll rerun the program, and the two of you can fight it out.” 

“No thanks.” He took a sip of his drink. “Any non-junk 

mail? Any contracts?” 

“No.” 
“So ... another day of terminal boredom?” 
“Mostly.” Maria hesitated. Aden usually only pressed her 

for news when he had something to announce himself—and 

she was curious to find out what it was. But he volunteered 
nothing, so she went on to describe her encounter with 

Operation Butterfly. 
Aden said, “I remember hearing something about that. But 

I thought it was decades away.” 
“The real thing probably is, but the simulations have defi¬ 

nitely started. In a big way.” 
He looked pained. “Weather control? Who do they think 

they’re kidding?” 
Maria suppressed her irritation. “The theory must look 

promising, or they wouldn’t have taken it this far. Nobody 
spends a few million dollars an hour on supercomputer time 

without a good chance of a payoff.” 
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Aden snickered. “Oh yes they do. And it’s usually called 
Operation something-or-other. Remember Operation Radiant 

Way?” 
“Yes, I remember.” 
“They were going to seed the upper atmosphere with 

nanomachines which could monitor the temperature—and 

supposedly do something about it.” 
“Manufacture particles which reflected certain wavelengths 

of solar radiation—and then disassemble them, as required.” 
“In other words, cover the planet with a giant thermostatic 

blanket.” 
“What’s so terrible about that?” 
“You mean, apart from the sheer technocratic hubris? And 

apart from the fact that releasing any kind of replicator into 

the environment is—still, thankfully—illegal? It wouldn’t 
have worked. There were complications nobody had pre¬ 
dicted—unstable mixing of air layers, wasn’t it?—which 

would have counteracted most of the effect.” 
Maria said, “Exactly. But how would anyone have known 

that, if they hadn’t run a proper simulation?” 
“Common sense. This whole idea of throwing technology 

at problems created by technology ...” 
Maria felt her patience desert her. “What would you rather 

do? Be humble in the presence of nature, and hope you’ll be 

rewarded for it? You think Mother Gaia is going to forgive 
us, and put everything right—just as soon as we throw away 

our wicked computers and promise to stop trying to fix things 

ourselves?” Should have made that “Nanny Gaia. ” 
Aden scowled. “No—but the only way to “fix things” is to 

have less impact on the planet, not more. Instead of thinking 

up these grandiose schemes to bludgeon everything into shape, 

we have to back off, leave it alone, give it a chance to heal.” 
Maria was bemused. “It’s too late for that. If that had 

started a hundred years ago . . . fine. Everything might have 

turned out differently. But it’s not enough any more; too much 

damage has already been done. Tip-toeing through the debris, 

hoping all the systems we’ve fucked up will magically restore 

themselves—and tip-toeing twice as carefully every time the 
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population doubles—just won’t work. The whole planetary 

ecosystem is as much of an artifact, now, as ... a city’s 
microclimate. Believe me, I wish that wasn’t the case, but it 
is—and now that we’ve created an artificial world, intention¬ 

ally or not, we’d better learn to control it. Because if we stand 
back and leave it all to chance, it’s just going to collapse 
around us in some random fashion that isn’t likely to be any 

better than our worst well-intentioned mistakes.” 
Aden was horrified. “An artificial world? You honestly 

believe that?” 
“Yes.” 
“Only because you spend so much time in Virtual Reality 

you don’t know the difference anymore.” 
Maria was indignant. “I hardly ever—” Then she stopped 

herself, realizing that he meant the Autoverse. She’d long ago 

given up trying to drum the distinction into his head. 
Aden said, “I’m sorry. That was a cheap shot.” He made a 

gesture of retraction, a wave of the hand more impatient than 
apologetic. “Look, forget all this depressing ecoshit. I’ve got 

some good news, for a change. We’re going to Seoul.” 

Maria laughed. “Are we? Why?” 
“I’ve been offered a job. University Music Department.” 

She looked at him sharply. “Thanks for telling me you’d 

applied.” 
He shrugged it off lightly. “I didn’t want to get your hopes 

up. Or mine. I only heard this afternoon; I can still hardly 
believe it. Composer-in-residence, for a year; a couple of 

hours a week teaching, the rest of the time I can do what I 
like: writing, performing, producing, whatever. And they 

throw in free accommodation. For two.” 
“Just . . . hold it. A few hours' teaching? Then why do you 

have to go there in person?” 
“They want me, physically. It’s a prestige thing. Every 

Mickey Mouse university can plug into the networks and 

bring in a dozen lecturers from around the world—” 

“That’s not Mickey Mouse, it’s efficient.” 
“Cheap and efficient. This place doesn’t want to be cheap. 

They want a piece of exotic cultural decoration. Stop laughing. 
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Australia is flavor of the month in Seoul; it only happens once 
every twenty years, so we’d better take advantage of it. And 

they want a composer-in-residence. In residence.” 

Maria sat back and digested it. 
Aden said, “I don’t know about you, but I have a lot of 

trouble imagining us ever being able to afford to spend a year 

in Korea, any other way.” 
“And you’ve said yes?” 
“I said maybe. I said probably.” 
“Accommodation for two. What am I supposed to do while 

you’re being exotic and decorative?” 
“Whatever you like. Anything you do here, you could do just 

as easily there. You’re the one who keeps telling me how 
you’re plugged into the world, you’re a node in a logical data 
space, your physical location is entirely irrelevant...” 

“Yes, and the whole point of that is not having to move. I 

like it where I am.” 
“That shoebox.” 
“A campus apartment in Seoul won’t be much bigger.” 
“We’ll go out! It’s an exciting city—there’s a whole cultural 

renaissance going on there, it’s not just the music scene. And 
who knows? You might find some exciting project to work on. 

Not everything gets broadcast over the nets.” 
That was true enough. Korea had full membership of 

ASEAN, as opposed to Australia’s probationary status; if 

she’d been living in Seoul at the right time, if she’d had the 
right contacts, she might have ended up part of Operation 

Butterfly. And even if that was wishful thinking—the right 
contacts probably took a decade to make—she could hardly 

do worse than she’d been doing in Sydney. 

Maria fell silent. It was good news, a rare opportunity for 
both of them, but she still couldn’t understand why he was 

unloading it on her out of the blue. He should have told her 

everything when he’d applied, however poorly he’d rated his 
chances. 

She glanced at the stage, at the twelve sweating musi¬ 

cians playing their hearts out, then looked away. There was 

something disconcertingly voyeuristic about watching them 
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without tuning in: not just the sight of them emoting in 
silence, but also the realization that none of the bands 

could see each other, despite the fact that she could see 

them all. 
Aden said, “There’s no rush to make up your mind. The 

academic year starts on January ninth. Two months away.” 

“Won’t they need to know, long before then?” 
“They’H’ need to know by Monday if I’ve accepted the 

job—but I don’t think the accommodation will be a big deal. I 
mean, if I end up alone in an apartment for two, it’ll hardly be 

the end of the world.” He looked at her innocently, as if dar¬ 
ing her to give the time and place he’d ever promised to turn 
down a chance like this, just because she didn’t want to come 

along for the ride. 
Maria said, “No, of course not. How stupid of me.” 
Home, Maria couldn’t resist logging on to the QIPS 

Exchange, just to find out what was going on. Operation 
Butterfly had vanished from the market. Omniaveritas, her 
knowledge miner, had picked up no news reports of a typhoon 

in the region; perhaps the predicted one had failed to eventu¬ 
ate—or perhaps it was yet to appear, but the simulations had 
already given their verdict. It was strange to think that it could 

all be over before the storm was a reality ... but then, by the 
time anything newsworthy happened, the actual meteorologi¬ 

cal data would—hopefully—bear no relationship at all to what 

would have happened if the weather control rigs had been in 
use. The only real-world data needed for the simulations was 
the common starting point, a snapshot of the planet’s weather 

the moment before intervention would have begun. 
The QIPS rate was still about fifty percent higher than normal, 

as ordinary users jostled to get their delayed work done. Maria 

hesitated; she felt like she needed cheering up, but running the 

Autoverse now would be stupid; it would make far more sense 

to wait until morning. 
She logged on to the JSN, slipped on her gloves, activated 

the workspace. An icon of a man tripping on a banana skin, 

frozen in mid-fall, represented the snapshot of her interrupted 
task. She prodded it, and the Petri dishes reappeared in front 
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of her instantly, the A. lamberti feeding, dividing and dying, 

as if the past fifteen hours had never happened. 
She could have asked Aden to his face: Do you want to go to 

Seoul alone? Do you want a year away from me? If that’s it, 

why don’t you just say so? But he would have denied it, 
whether or not it was the truth. And she wouldn’t have believed 
him, whether or not he was lying. Why ask the question, if the 

answer told you nothing? 
And it hardly seemed to matter, now: Seoul or Sydney, wel¬ 

come or not. She could reach this place from anywhere—geo¬ 

graphically or emotionally. She stared into the workspace, ran 
a gloved finger around the rim of one of the Petri dishes, and 
declaimed mockingly, “My name is Maria, and I am an 

Autoverse addict.” 
As she watched, the culture in the dish she’d touched faded 

from muddy blue to pure brown, and then began to turn trans¬ 
parent, as the viewing software ceased classifying dead A. 

lamberti as anything more than chance arrangements of 

organic molecules. 
As the brown mass dissolved, though, Maria noticed some¬ 

thing she’d missed. 
A tiny speck of electric blue. 
She zoomed in on it, refusing to leap to conclusions. The 

speck was a small cluster of surviving bacteria, growing 

slowly—but that didn’t prove anything. Some strains always 
lasted longer than others; in the most pedantic sense, there 
was always a degree of “natural selection” taking place—but 

the honor of being the last of the dinosaurs wasn’t the kind of 
evolutionary triumph she was looking for. 

She summoned up a histogram showing the prevalence of 

different forms of the epimerase enzymes, the tools she’d been 
pinning her hopes on to turn mutose back into nutrose . . . but 

there was nothing out of the ordinary, just the usual scatter of 

short-lived, unsuccessful mutations. No hint of how this strain 

was different from all of its extinct cousins. 
So why was it doing so well? 

Maria “tagged” a portion of the mutose molecules in the cul¬ 

ture medium, assigning multiple clones of Maxwell’s Demon 



PERMUTATION CITY - 61 

to track their movements and render them visible ... the 
Autoverse equivalent of the real-world biochemist’s tech¬ 

nique of radioactive labeling—along with something like 
nuclear magnetic resonance, since the demons would signal 

any chemical changes, as well as indicating position. She 
zoomed in on one surviving A. lamberti, rendered neutral 
gray, now, and-watched a swarm of phosphorescent green pin¬ 

pricks pass’through the cell wall and jostle around the proto¬ 

plasm in the sway of Brownian motion. 
One by one, a fraction of the tags changed from green to 

red, marking passage through the first stage of the metabolic 
pathway: the attachment of an energy-rich cluster of atoms— 

more or less the Autoverse equivalent of a phosphate group. 
But there was nothing new in that; for the first three stages of 
the process, the enzymes which worked with nut rose would 

squander energy on the impostor as if it were the real thing. 
Strictly speaking, these red specks weren’t mutose any 

more, but Maria had instructed the demons to turn an unmis¬ 
takable violet, not only in the presence of nutrose itself, but 
also if the molecules under scrutiny were rehabilitated at a later 
stage—salvaged in mid-digestion. With the epimerase 

enzymes unchanged, she doubted that this was happening . . . 

but the bacteria were thriving, somehow. 
The red-tagged molecules wandered the cell at random, 

part-digested mixed with raw indiscriminately. Neat process 

diagrams of metabolism—the real-world Embden-Meyerhof 
pathway, or the Autoverse’s Lambert pathway—always gave 
the impression of some orderly molecular conveyor belt, but 

the truth was, life in either system was powered by nothing at 

the deepest level but a sequence of chance collisions. 
A few red tags turned orange. Stage two: an enzyme tight¬ 

ening the molecule’s hexagonal ring into a pentagon, trans¬ 

forming the spare vertex into a protruding cluster, more 

exposed and reactive than before. 
Still nothing new. And still no hint of violet. 
Nothing further seemed to happen for so long that Maria 

glanced at her watch and said “Globe,” to see if some major 

population center had just come on-line for the day—but the 
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authentic Earth-from-space view showed dawn well into the 

Pacific. California would have been busy since before she’d 

arrived home. 
A few orange tags turned yellow. Stage three of the 

Lambert pathway, like stage one, consisted of bonding an 
energy-rich group of atoms to the sugar. With nut rose, there 

was a payoff for this, eventually, with twice as many of the 
molecules which supplied the energy ending up “recharged” 
as had been “drained.” Stage four, though—the cleaving of 

the ring into two smaller fragments—was the point where 

mutose gummed up the works irretrievably . . . 
Except that one yellow speck had just split into two, 

before her eyes . . . and both new tags were colored violet. 
Maria, startled, lost track of the evidence. Then she caught 

sight of the same thing happening again. And then a third time. 
It took her a minute to think it through, and understand 

what this meant. The bacterium wasn’t reversing the change 
she’d made to the sugar, converting mutose back into 
nutrose—or doing the same to some part-digested metabolite. 

Instead, it must have modified the enzyme which broke the 
ring, coming up with a version which worked directly on the 

metabolite of mutose. 
Maria froze the action, zoomed in, and watched a molecular- 

scale replay. The enzyme in question was constructed of thou¬ 

sands of atoms; it was impossible to spot the difference at a 

glance—but there was no doubt about what it was doing. The 
two-atom blue-red spike she’d repositioned on the sugar was 

never shifted back into its “proper” place; instead, the enzyme 
now accommodated the altered geometry perfectly. 

She summoned up old and new versions of the enzyme, 

highlighted the regions where the tertiary structure was differ¬ 
ent, and probed them with her fingertips—confirming, palpa¬ 

bly, that the cavity in the giant molecule where the reaction 

took place had changed shape. 

And once the ring was cleaved? The fragments were the 

same, whether the original sugar had been nutrose or mutose. 

The rest of the Lambert pathway went on as if nothing had 
changed. 
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Maria was elated, and a little dazed. People had been trying 
to achieve a spontaneous adaptation like this for sixteen years. 
She didn’t even know why she'd finally succeeded; for five 

years she’d been tinkering with the bacterium’s error correc¬ 
tion mechanisms, trying to force A. lamberti to mutate, not 

more rapidly, but more randomly. Every time, she’d ended up 
with a strain which—like Lambert’s original, like those of 
other workers—suffered the same handful of predictable, use¬ 

less mutations again and again . . . almost as if something 
deep in the clockwork of the Autoverse itself ruled out the 
exuberant diversity which came so effortlessly to real-world 
biology. Calvin and others had suggested that, because 

Autoverse physics omitted the deep indeterminacy of real- 
world quantum mechanics—because it lacked this vital inflow 
of “true unpredictability”—the same richness of phenomena 

could never be expected, at any level. 
But that had always been absurd—and now she’d proved it 

was absurd. 
For a moment she thought of phoning Aden, or 

Francesca—but Aden wouldn’t understand enough to do more 

than nod politely, and her mother didn’t deserve to be woken 

at this hour. 
She got up and paced the tiny bedroom for a while, too 

excited to remain still. She’d upload a letter to Autoverse 
Review (total subscription, seventy-three), with the genome of 

the strain she’d started out with appended as a footnote, so 

everyone else could try the experiment... 
She sat down and began composing the letter—popping up 

a word processor in the foreground of the workspace—then 

decided that was premature; there was still a lot more to be 

done to form the basis of even a brief report. 
She cloned a small colony of the mutose-cating strain, and 

watched it grow steadily in a culture of pure mutose. No sur¬ 

prise, but it was still worth doing. 
Then she did the same, with pure nutrose, and the colony, 

of course, died out at once. The original ring-cleaving enzyme 

had been lost; the original roles of nutrose and mutose as food 

and poison had been swapped. 
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Maria pondered this. A. lamberti had adapted—but not in 

the way she’d expected. Why hadn’t it found a means of con¬ 
suming both sugars, instead of exchanging one kind of exclu¬ 
sive reliance for another? It would have been a far better 

strategy. It was what a real-world bacterium would have 

done. 
She brooded over the question for a while—then started 

laughing. Sixteen years, people had been hunting for a single, 
convincing example of natural selection in the Autoverse— 

and here she was worrying that it wasn’t the best of all possi¬ 
ble adaptations. Evolution was a random walk across a 

minefield, not a preordained trajectory, onward and upward 
toward “perfection.” A. lamberti had stumbled on a successful 
way to turn poison into food. It was tough luck if the corollary 

was: vice versa. 
Maria ran a dozen more experiments. She lost all track of 

time; when dawn came, the software brightened the images in 

front of her, keeping the daylight from washing them out. It 
was only when her concentration faltered, and she looked 

around the room, that she realized how late it was. 
She started again on the letter. After three drafts of the first 

paragraph—all eliciting the same response from Camel’s 

Eye: You’ll hate this when you reread it later. Trust me.—she 

finally admitted to herself that she was wasted. She shut down 

everything and crawled into bed. 
She lay there awhile in a stupor, burying her face in the pil¬ 

low, waiting for the ghost images of Petri dishes and enzymes 
to fade. Five years ago, she could have worked all night, and 

suffered nothing worse than a fit of yawning in the middle of 

the afternoon. Now, she felt like she’d been hit by a train— 
and she knew she’d be a wreck for days. Thirty-one is old, 

old, old. 
Her head throbbed, her whole body ached. She didn’t care. 

All the time and money she’d squandered on the Autoverse 

was worth it, now. Every moment she’d spent there had been 

vindicated. 

Yeah? She rolled onto her back and opened her eyes. What, 

exactly, had changed? It was still nothing but a self-indulgent 
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hobby, an elaborate computer game. She’d be famous with 

seventy-two other anal-retentive Autoverse freaks. How many 

bills would that pay? How many typhoons would it neutralize? 
She wrapped her heacl in the pillow, feeling crippled, 

stupid, hopeless—and defiantly happy—until her limbs went 

numb, her mouth went dry, and the room seemed to rock her 

to sleep. f 



5 

(Remit not paucity) 

NOVEMBER 2050 

Peer anchored the soles of both feet and the palm of one hand 
firmly against the glass, and rested for a while. He tipped his 

head back to take in, one more time, the silver wall of the 
skyscraper stretching to infinity above him. Cotton-wool 
clouds drifted by, higher than any part of the building—even 

though the building went on forever. 
He freed his right foot, reanchored it higher up the wall, 

then turned and looked down at the neat grid of the city 
below, surrounded by suburbs as orderly as ploughed fields. 
The foreshortened countryside beyond formed a green-brown 
rim to the hemispherical bowl of the Earth; a blue-hazed hori¬ 

zon bisected the view precisely. The features of the landscape, 

like the clouds, were “infinitely large,” and “infinitely dis¬ 
tant”; a finite city, however grand, would have shrunk to 

invisibility, like the base of the skyscraper. The distance was 
more than a trick of perspective, though; Peer knew he could 

keep on approaching the ground for as long as he liked, with¬ 
out ever reaching it. Hours, day, centuries. 

He couldn’t remember beginning the descent, although he 
understood clearly—cloud-knowledge, cloud-memories—the 

sense in which there was a beginning, and the sense in which 
there was none. His memories of the skyscraper, like his view of 

it, seemed to converge toward a vanishing point; looking back 

from the present moment, all he could recall was the act of 

descending, punctuated by rest. And although his mind had wan¬ 

dered, he’d never lost consciousness; his past seemed to stretch 

back seamlessly, forever—yet he could hold it all in his finite 

gaze, thanks to some law of mental perspective, some calculus 
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of memory limiting the sum of ever diminishing contributions 

to his state of mind from ever more distant moments in the past. 
But he had his cloud-memories, too; memories from before the 

descent. He couldn’t join them to the present, but they existed 
nonetheless, a backdrop informing everything else. He knew 

exactly who he’d been, and what he’d done, in that time before 

the time he now inhabited. 
Peer had been exhausted when he’d stopped, but after a 

minute’s rest he felt, literally, as energetic and enthusiastic as 
ever. Back in cloud-time, preparing himself, he’d edited out 

any need or desire for food, drink, sleep, sex, companionship, 
or even a change of scenery, and he’d preprogrammed his 
exoself—the sophisticated, but nonconscious, supervisory 

software which could reach into the model of his brain and 
body and fine-tune any part of it as required—to ensure that 
these conditions remained true. He resumed the descent 
gladly, a happy Sisyphus. Making his way down the smooth 

mirrored face of the skyscraper was, still, the purest joy he 
could imagine: the warmth of the sun reflecting back on him, 
the sharp cool gusts of wind, the faint creak of steel and con¬ 
crete. Adrenaline and tranquility. The cycle of exertion and 

perfect recovery. Perpetual motion. Touching infinity. 
The building, the Earth, the sky, and his body vanished. 

Stripped down to vision and hearing. Peer found himself 

observing his Bunker: a cluster of display screens floating in a 
black void. Kate was on one screen; two-dimensional, black- 

and-white, nothing but her lips moving. 
She said, “You set your threshold pretty damn high. You’d 

be hearing about this a decade later if I hadn’t called you in.” 

Peer grunted—disconcerted for a moment by the lack of 

tactile feedback from the conventional organs of speech—and 
glanced, by way of eye-movement-intention, at the screen 

beside her, a graph of the recent history of Bunker time versus 

real time. 
Observing the Bunker—“being in it” would have been an 

overstatement—was the most computing-efficient state a 

Copy could adopt, short of losing consciousness. Peer’s body 

was no longer being simulated at all; the essential parts of his 
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model-of-a-brain had been mapped into an abstract neural net¬ 

work, a collection of idealized digital gates with no preten¬ 
sions to physiological verisimilitude. He didn’t enter this state 

very often, but Bunker time was still a useful standard as a 
basis for comparisons. At best—on the rare occasions when 

demand slackened, and he shared a processor cluster with 
only two or three other users—his Bunker-time slowdown 
factor dropped to about thirty. At worst? Up until a few min¬ 

utes ago, the worst had been happening: a section of the graph 

was perfectly flat. For more than ten hours of real time, he 
hadn’t been computed at all. 

Kate said, “Operation Butterfly. Weather control simula¬ 
tions. The fuckers bought up everything.” 

She sounded shaken and angry. Peer said calmly, “No great 

loss. Solipsist Nation means making your own world, on your 
own terms. Whatever the risks. Real time doesn’t matter. Let 

them give us one computation per year. What would it change? 
Nothing.” He glanced at another display, and realized that he’d 
only been in the skyscraper model for seven subjective min¬ 
utes. The false memories had meshed perfectly; he would 

never have believed it had been so short a time. Pre-computing 
the memories had taken time, of course—but far less than it 

would have taken to accumulate the same effect by conven¬ 
tional experience. • 

Kate said, “You’re wrong. You don’t—” 

“Let them run one moment of model time for one Copy on 
every processor cluster, the day it’s commissioned—and then 

dedicate it entirely to other users. Each Copy would thread its 

way from machine to machine, with a slowdown of a few bil¬ 
lion . . . and it wouldn’t matter. The manufacturers could run 

us all for free—turn it into a kind of ritual, a blessing of the 

hardware by the spirits of the dead. Then we could abolish all 
the trust funds, and stop worrying about money altogether. 
The cheaper we are, the less vulnerable we are.” 

“That’s only half the truth. The more we’re marginalized, 
the more we’re at risk.” 

Peer tried to sigh; the sound that emerged was plausible 
enough, but the lack of sensation was annoying. 
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“Is there any reason to stay in emergency mode? Is there 
some snap decision I’m going to have to make? Are there 

missiles heading for—” He checked a display. “—Dallas?” 
Dallas? The US dollar must have fallen sharply against the 
yen. 

Kate said nothing, so Peer glanced at icons for a body and a 
room, and willed them to be active. His disembodied con- 

sciqusness, and the floating screens of the Bunker, fleshed out 
into a young man, barefoot in blue jeans and a T-shirt, sitting 

in a windowless control room—what might have been the 
operations center for a medium-sized office building. 

The body’s physiological state continued directly from its 

last moments on the wall of the skyscraper—and it felt good: 
loose-limbed, invigorated. Peer recorded a snapshot, so he 
could get the feeling back again at will. He looked at Kate 
imploringly; she relented and joined him, vanishing from the 

screen and appearing on a chair beside him. 
She said, “I am Solipsist Nation. What happens outside 

doesn’t matter to me . . . but we still need certain guarantees, 

certain minimum standards.” 
Peer laughed. “So what are you going to do? Become a lob¬ 

byist now? Spend all your time petitioning Brussels and 

Geneva? “Human rights” are for people who want to play at 
being human. I know who I am: I am not human.” He plunged 

his fist into his chest, effortlessly penetrating shirt, skin and 
ribs, and tore his heart out. He felt the parting of his flesh, and 
the aftermath—but although aspects of the pain were “realis¬ 
tic,” preprogrammed barriers kept it isolated within his brain, 

a perception without any emotional, or even metabolic, conse¬ 
quences. And his heart kept beating in his hand as if nothing 

had happened; the blood passed straight between the ragged 
ends of each broken artery, ignoring the “intervening dis¬ 

tance.” 
Kate said, “Blink and ten hours are gone. That’s no disas¬ 

ter—but where is it heading? State-of-emergency decrees, 
nationalizing all the computing power in Tokyo for weather 

control?” 
“Tokyo?” 
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“Some models show Greenhouse Typhoons reaching the 

Japanese islands in the next thirty years.” 
“Fuck Tokyo. We’re in Dallas.” 
“Not any more.” She pointed to the status display; exchange- 

rate fluctuations, and the hunt for the cheapest QIPS, had flung 

them back across the Pacific. “Not that it matters. There are 

plans for the Gulf of Mexico, too.” 
Peer put his heart on the floor and shrugged, then groped 

around in his chest cavity in search of other organs. He finally 

settled on a handful of lung. Tom free, the pink tissue contin¬ 
ued to expand and contract in time with his breathing; func¬ 
tionally, it was still inside his rib cage. “Start looking for 
security, and you end up controlled by the demands of the old 

world. Are you Solipsist Nation, or not?” 
Kate eyed his bloodless wound, and said quietly, “Solipsist 

Nation doesn’t mean dying of stupidity. You take your body 

apart, and you think it proves you’re invulnerable? You plant 
a few forced-perspective memories, and you think you’ve 
already lived forever? I don’t want some cheap illusion of 

immortality. I want the real thing.” 
Peer frowned, and started paying attention to her latest 

choice of body. It was still recognizably “Kate”—albeit the 
most severe variation on the theme he’d seen. Short-haired, 

sharp-boned, with piercing gray eyes; leaner than ever, plainly 
dressed in loose-fitting white. She looked ascetic, functional, 
determined. 

She said—mock-casually, as if changing the subject— 

“Interesting news: there’s a man—a visitor—approaching the 

richest Copies, selling prime real estate for second versions at 
a ludicrous rate.” 

“How much?” 

“Two million ecus.” 
“What—per month?” 

“No. Forever.” 

Peer snorted. “It’s a con.” 

“And outside, he’s been contracting programmers, design¬ 

ers, architects. Commissioning—and paying for—work that 
will need at least a few dozen processor clusters to run on.” 
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“Good move. That might actually persuade a few of the 

doddering old farts that he can deliver what he’s promising. 
Not many, though. Who’s going to pay without getting the 
hardware on-line and running performance tests? How’s he 
going to fake that? He can show them simulations of glossy 

machines, but if the things aren’t real, they won’t crunch. End 
of scam.” 

“Sanderson has paid. Repetto has paid. The last word I had 

was he’d talked to Riemann.” 
“I don’t believe any of this. They all have their own hard¬ 

ware—why would they bother?” 
“They all have a high profile. People know that they have 

their own hardware. If things get ugly, it can be confiscated. 
Whereas this man, Paul Durham, is nobody. He’s a broker for 
someone else, obviously—but whoever it is, they’re acting 
like they have access to more computing power than Fujitsu, 
at about a thousandth of the cost. And none of it is on the 

open market. Nobody officially knows it exists.” 
“Or unofficially. Because it doesn’t. Two million ecus?’ 

“Sanderson has paid. Repetto has paid.” 
“According to your sources.” 
“Durham’s getting money from somewhere. I spoke to 

Malcolm Carter myself. Durham’s commissioned a city from 

him, thousands of square kilometers—and none of it passive. 
Architectural detail everywhere down to visual acuity, or better. 
Pseudo-autonomous crowds—hundreds of thousands of people. 

Zoos and wildlife parks with the latest behavioral algorithms. A 

waterfall the size of nothing on Earth.” 
Peer pulled out a coil of intestine and playfully wrapped it 

around his neck. “You could have a city like that, all to your¬ 

self, if you really wanted it—if you were willing to live with 
the slowdown. Why are you so interested in this con man 

Durham? Even if he’s genuine, you can’t afford his price. 
Face it: you’re stuck here in the slums with me—and it 
doesn’t matter.” Peer indulged in a brief flashback to the last 

time they’d made love. He merged it with the current scene, 

so he saw both Kates, and the new lean gray-eyed one seemed 
to look on as he lay on the floor gasping beneath his tangible 
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memory of her earlier body—although in truth she saw him 

still sitting in the chair, smiling faintly. 
All memory is theft, Daniel Lebesgue had written. Peer felt 

a sudden pang of post-coital guilt. But what was he guilty of? 

Perfect recollection, nothing more. 
Kate said, “I can’t afford Durham’s price—but I can afford 

Carter’s.” 
Peer was caught off guard for a second, but then he grinned 

at her admiringly. “You’re serious, aren’t you?” 
She nodded soberly. “Yes. I’ve been thinking about it for 

some time, but after being flatlined for ten hours—” 
“Are you sure Carter is serious? How do you know he 

really has something to sell?” 
She hesitated. “I hired him myself, when I was outside. I 

used to spend a lot of time in VR, as a visitor, and he made 
some of my favorite places: the winter beach; that cottage I 

took you to. And others. He was one of the people I talked it 
over with, before I made up my mind to come in for good.” 
Peer regarded her uneasily—she rarely talked about the past, 

which suited him fine—and mercifully, she returned to the 
point. “With slowdown, filters, masks, it’s hard to judge anyone 

... but I don’t think he’s changed that much. I still trust him.” 
Peer nodded slowly, absentmindedly sliding his intestine 

back and forth across his shoulders. “But how much does 
Durham trust him? How thoroughly will he check the city for 
stowaways?” 

“Carter’s sure he can hide me. He has software that can 
break up my model and bury it deep in the city’s algorithms— 

as a few billion trivial redundancies and inefficiencies.” 

“Inefficiencies can get optimized out. If Durham—” 

Kate cut him off impatiently. “Carter’s not stupid. He 
knows how optimizers work—and he knows how to keep 
them from touching his stuff.” 

“Okay. But... once you’re in there, what sort of communi¬ 
cations will you have?” 

“Not much. Only limited powers to eavesdrop on what the 
legitimate inhabitants choose to access—and if the whole 

point of this place is secrecy, that may not be much. I get the 
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impression from Carter that they’re planning to drag in every¬ 

thing they need, then pull up the drawbridge.” 
Peer let that sink in, but chose not to ask the obvious ques¬ 

tion, or to show that he’d even thought of it. “So what do you 

get to take with you?” 
“All the software and all the environments I’ve been using 

here—which doesn’t amount to all that much data, compared 
to me. And opce I’m in. I’ll have read-only access to all of 
the city’s public facilities: all the information, all the enter¬ 

tainment, all the shared environments. I’ll be able to walk 
down the main street—invisible and intangible—staring at 
the trillionaires. But my presence won’t affect anything— 
except to slow it all down by a negligible amount—so even 

the most rigorous verification should pass the total package 

as contamination-free.” 
“What rate will you run at?” 
Kate snorted. “I should refuse to answer that. You’re the 

champion of one computation per year." 

“I’m just curious.” 
“It depends how many QIPS are allocated to the city.” She 

hesitated. “Carter has no real evidence for this—but he thinks 
there’s a good chance that Durham’s employers have got their 

hands on some kind of new high-powered hardware—” 
Peer groaned. “Please, this whole deal is already suspect 

enough—don’t start invoking the mythical breakthrough. 
What makes people think that anyone could keep that a 

secret? Or that anyone would even want to?” 
“They might not want to, in the long run. But the best way 

to exploit the technology might be to sell the first of the new 

generation of processors to the richest Copies—before they hit 

the open market and the QIPS rate crashes.” 
Peer laughed. “Then why stow away at all? If that happens, 

there’ll be nothing to fear from weather control.” 
“Because there might not have been any breakthrough. The 

only thing that’s certain is that some of the wealthiest—and 
best-informed—Copies have decided that it’s worth going 

into this . . . sanctuary. And I’ve got the chance to go with 

them.” 
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Peer was silent for a while. Finally, he asked, “So are you 

moving—or cloning yourself?” 

“Cloning.” 
He could have concealed his relief, easily—but he didn’t. 

He said, “I’m glad. I would have missed you.” 
“And I’d have missed you. I want you to come with me.” 

“You want—?” 
Kate leaned toward him. “Carter has said he’ll include 

you—and your baggage—for another fifty percent. Clone 

yourself and come with me. I don’t want to lose you—either 

of me.” 
Peer felt a rush of excitement—and fear. He took a snap¬ 

shot of the emotion, then said, “I don’t know. I’ve never—” 
“A second version, running on the most secure hardware on 

the planet. That’s not surrendering to outside—it’s just finally 

gaining some true independence.” 
'‘'‘Independence? What if these Copies get bored with 

Carter’s city and decide to trash it—trade it in for something 
new?” 

Kate was unfazed. “That’s not impossible. But there are no 
guarantees on the public networks, either. This way, at least you 

have a greater chance that one version will survive.” 
Peer tried to imagine it. “Stowaways. No communications. 

Just us, and whatever software we bring.” 
“You’re Solipsist Nation, aren’t you?” 

“You know I am. But. . . I’ve never run a second version 
before. I don’t know how I’ll feel about that, after the split.” 

How who will feel about it? 

Kate bent over and picked up his heart. “Having a second 

version won’t bother you.” She fixed her new gray eyes on 

him. “We’re running at a slowdown of sixty-seven. Carter 
will be delivering his city to Durham, six real-time months 

from now. But who knows when Operation Butterfly will flat¬ 

line us again? So you don’t have long to decide.” 

Peer continued to show Kate his body sitting in the chair, 
thinking it over, while in truth he rose to his feet and walked 

across the room, escaping her formidable gaze. 
Who am 1? Is this what I want? 
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He couldn’t concentrate. He manually invoked a menu on 

one of the control screens, an array of a dozen identical 
images: a nineteenth-century anatomical drawing of the brain, 

with the surface divided into regions labeled with various 
emotions and skills. Each icon represented a package of men¬ 

tal parameters: snapshots of previous states of mind, or purely 
synthetic combinations. 

Peer hit the icon named clarity. 
In twelve short real-time years as a Copy, he'd tried to 

explore every possibility, map out every consequence of what 
he'd become. He'd transformed his surroundings, his body, his 
personality, his perceptions—but he'd always owned the experi¬ 
ence himself. The tricks he 'd played on his memory had added, 
never erased—and whatever changes he'd been through, there 

was always only one person, in the end, taking responsibility, 

picking up the pieces. One witness, unifying it all. 
The truth was, the thought of finally surrendering that unity 

made him dizzy with fear. It was the last vestige of his delu¬ 

sion of humanity. The last big lie. 
And as Daniel Lebesgue, founder of Solipsist Nation, had 

written: “My goal is to take everything which might be 
revered as quintessentially human . . . and grind it into dust. ’’ 

He returned to his seated body, and said, “I’ll do it.” 
Kate smiled, raised his beating heart to her lips, and gave it 

a long, lingering kiss. 



6 

(Rip, tie, cut toy man) 

JUNE 2045 

Paul woke without any confusion. He dressed and ate, trying 

to feel optimistic. He’d demonstrated his willingness to coop¬ 
erate; now it was time to ask for something in return. He 

walked into the study, switched on the terminal, and called his 
own number. The djinn answered at once. 

Paul said, “I’d like to talk to Elizabeth.” 
Squeak. “That’s not possible.” 
“Not possible? Why don’t you just ask her?” 

Squeak. “I can’t do that. She doesn’t even know you exist.” 
Paul stared at him coldly. “Don’t lie to me, it’s a waste of 

time. As soon as I had a Copy who survived, I was going to 
explain everything—” 

Squeak. The djinn said drily, “Or so we thought.” 

Paul’s certainty wavered. “You’re telling me that your 

great ambition is finally being fulfilled—and you haven’t 
even mentioned it to the one woman ... ?” 

Squeak. Durham’s face turned to stone. “I really don’t wish 
to discuss it. Can we get on with the experiment, please?” 

Paul opened his mouth to protest—and then found he had noth¬ 
ing to say. All his anger and jealousy suddenly dissipated into ... 

embarrassment. It was as if he’d just come to his senses from 

a daydream, an elaborate fantasy of a relationship with someone 

else’s lover. Paul and Elizabeth. Elizabeth and Paul. What 

happened between them was none of his business. Whatever 
his memories suggested, that life wasn’t his to live anymore. 

He said, “Sure, let’s get on with the experiment. Time is 

just rushing by. You must have turned forty-five . . . what, a 
day ago? Many happy returns.” 
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Squeak. “Thanks—but you’re wrong. I took some shortcuts 

while you were asleep: I shut down part of the model—and 
cheated on most of the rest. It’s only the fourth of June; you 

got six hours’ sleep in ten hours’ real time. Not a bad job, I 
thought.” 

Paul was outraged. “You had no right to do that!” 
Squeak. Durham sighed. “Be practical. Ask yourself what 

you’d have done in my place.” 
“It’s not a joke.r 
Squeak. “So you slept without a whole body. I cleaned a 

few toxins out of your blood at a non-physiological rate.” The 

djinn seemed genuinely puzzled. “Compared to the experi¬ 
ments, that’s nothing. Why should it bother you? You’ve 
woken up in exactly the same condition as you’d be in if 

you’d slept in the normal way.” 
Paul caught himself. He didn’t want to explain how vulner¬ 

able it made him feel to have someone reach through the 
cracks in the universe and relieve him of unnecessary organs 
while he slept. And the less the bastard knew about his Copy’s 

insecurities, the better—he’d only exploit them. 
He said, “It bothers me because the experiments are worth¬ 

less if you’re going to intervene at random. Precise, controlled 

changes—that’s the whole point. You have to promise me you 

won’t do it again.” 
Squeak. “You’re the one who was complaining about 

waste. Someone has to think about conserving our dwindling 

resources.” 
“Do you want me to keep on cooperating? Or do you want 

to start everything again from scratch?” 
Squeak. The djinn said mildly, “All right, you don’t have to 

threaten me. You have my word: no more ad hoc intervention.” 

“Thank you.” 
Conserving our dwindling resources? Paul had been trying 

hard not to think about money. What would the djinn do when 
he could no longer afford to keep him running—if Paul chose 

not to bale out once the experiments were over? Store a snap¬ 

shot of the model, of course, until he could raise the cash flow 

to start it up again. In the long term, set up a trust fund; it 
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would only have to earn enough to run him part-time, at first: 

keep him in touch with the world, stave off excessive culture 

shock ... until the technology became cheap enough to let him 

live continuously. 
Of course, all these reassuring plans had been made by a 

man with two futures. Would he really want to keep an old 
Copy running, when he could save his money for a deathbed 

scan, and “his own” immortality? 
Squeak. “Can we get to work, now?” 

“That’s what I’m here for.” 
This time, the model would be described at the standard 

time resolution of one millisecond, throughout—but the order 

in which the states were computed would be varied. 
Squeak. “Experiment two, trial number one. Reverse 

order.” 
Paul counted. “One. Two. Three.” Reverse order. After an 

initial leap into the future, he was now traveling backward 

through real time. It would have been a nice touch if he’d 
been able to view an external event on the terminal—some 
entropic cliche like a vase being smashed—knowing that it 

was himself, and not the scene, that was being “rewound” . . . 
but he knew that it couldn’t be done (quite apart from the fact 

that it would have ruined the experiment, betraying the differ¬ 
ence between subject and control). In real time, the first thing 

to be computed would be his model-time-final brain state, 

complete with memories of everything that “had happened” in 
the “preceding” ten seconds. Those memories couldn’t 
include having seen a real broken vase assemble itself from 

fragments, if the vase hadn’t even been smashed yet. The trick 

could have been done with a simulation, or a video recording 

of the real thing—but that wouldn’t have been the same. 

“Eight. Nine. Ten.” Another imperceptible leap into the 
future, and the djinn reappeared. 

Squeak. “Trial number two. Odd numbered states, then 
even.” 

In external terms: he would count to ten, skipping every 

second model-time moment . . . then forget having done so, 

and count again, going back and filling in the gaps. 
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And from his own point of view? As he counted, once only, 

the external world—even if he couldn’t see it—was flickering 

back and forth between two separate regions of time, which 
had been chopped up into seventeen-millisecond portions, and 
interleaved. 

So . . . who was right? Paul thought it over, half seriously. 
Maybe both descriptions were equally valid; after all, relativ¬ 

ity had abolished absolute time. Everybody was entitled to 
their own frame of reference; crossing deep space at close to 

lightspeed, or skimming the event horizon of a black hole. 
Why shouldn’t a Copy’s experience of time be as sacrosanct 

as that of any astronaut? 
The analogy was flawed, though. Relativistic transforma¬ 

tions were smooth—possibly extreme, but always continuous. 
One observer’s space-time could be stretched and deformed in 

the eyes of another—but it couldn’t be sliced like a loaf of 

bread and then shuffled like a deck of cards. 

“Every tenth state, in ten sets.” 
Paul counted—and for argument’s sake, tried to defend his 

own perspective, tried to imagine the outside world actually 
cycling through fragments of time drawn from ten distinct 

periods. The trouble was . . . this allegedly shuddering uni¬ 
verse contained the computer which ran the whole model, the 
infrastructure upon which everything else depended. If its 

orderly chronology had been tom to shreds, what was keeping 

him together, enabling him to ponder the question? 

“Every twentieth state, in twenty sets.” 
Nineteen episodes of amnesia, nineteen new beginnings. 

(Unless, of course, he was the control.) 
“Every hundredth state, in one hundred sets.” 
He’d lost any real feeling for what was happening. He just 

counted. 
“Pseudo-random ordering of states.” 

“One. Two. Three.” 
Now he was . . . dust. To an outside observer, these ten sec¬ 

onds had been ground up into ten thousand uncorrelated 

moments and scattered throughout real time—and in model 

time, the outside world had suffered an equivalent fate. Yet the 
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pattern of his awareness remained perfectly intact: somehow 

he found himself, “assembled himself’ from these scrambled 

fragments. He’d been taken apart like a jigsaw puzzle—but 
his dissection and shuffling were transparent to him. 
Somehow—on their own terms—the pieces remained con¬ 

nected. 
“Eight. Nine. Ten.” 
Squeak. “You’re sweating.” 

“Both of me?” 
Squeak. The djinn laughed. “What do you think?” 
Paul said, “Do me one small favor. The experiment is over. 

Shut down one of me—control or subject, I don’t care.” 

Squeak. “Done.” 
“Now there’s no need to conceal anything, is there? So run 

the pseudo-random effect on me again—and stay on-line. This 

time, you count to ten.” 
Squeak. Durham shook his head. “Can’t do it, Paul. Think 

about it: you can’t be computed non-sequentially when past 

perceptions aren’t known.” 
Of course; the broken vase problem all over again. 
Paul said, “Record yourself, then, and use that.” 
The djinn seemed to find the request amusing, but he 

agreed; he even slowed down the recording so it lasted ten 

model-time seconds. Paul watched the blurred lips and jaws 
intently, listened carefully to the drone of white noise. 

Squeak. “Happy now?” 
“You did scramble me, and not the recording?” 

Squeak. “Of course. Your wish is my command.” 
“Yeah? Then do it again.” 

Durham grimaced, but obliged. 

Paul said, “Now, scramble the recording.” 

It looked just the same. Of course. 
“Again.” 

Squeak. “What’s the point of all this?” 

“Just do it.” 

Paul watched, the hairs on the back of his neck rising, con¬ 

vinced that he was on the verge of . . . what? Finally con¬ 

fronting the “obvious” fact that the wildest permutations in 
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the relationship between model time and real time would be 

undetectable to an isolated Copy? He’d accepted the near cer¬ 
tainty of that, tacitly, for almost twenty years . . . but the 

firsthand experience of having his mind literally scrambled— 
to absolutely no effect—was still provocative in a way that 

the abstract understanding had never been. 
He said, “When do we move on to the next stage?” 
Squeak. “W»hy so keen all of a sudden?” 
“Nothing’s changed. I just want to get it over and done 

with.” 
Squeak. “Lining up all the other machines is taking some 

delicate negotiations. The network allocation software isn’t 

designed to accommodate whims about geography. It’s a bit 
like going to a bank and asking to deposit some money ... at 

a certain location in a particular computer’s memory. 

Basically, people think I’m crazy.” 
Paul felt a momentary pang of empathy, recalling his own 

anticipation of these difficulties. Empathy verging on identifi¬ 
cation. He smothered it. The two of them were irreversibly 

different people now, with different problems and different 
goals—and the stupidest thing he could do would be to forget 

that. 
Squeak. “I could suspend you while I finalize the arrange¬ 

ments, save you the boredom—if that’s what you want.” 
“You’re too kind. But I’d rather stay conscious. I’ve got a 

lot to think about.” 



V 

(Remit not paucity) 

NOVEMBER 2050 

“Twelve to eighteen months? Are they sure?” 
Francesca Deluca said drily, “What can I say? They mod¬ 

eled it.” 
Maria did her best to sound calm. “That’s plenty of time. 

We’ll get you scanned. We’ll get the money together. I can sell 

the house, and borrow some from Aden—” 
Francesca smiled but shook her head. “No, darling.” Her 

hair had grayed a little since Maria had last really looked at 

her, last consciously gauged her appearance, but she showed 
no obvious signs of ill health. “What’s the point? Even if I 
wanted that—and I don’t—what’s the use of a scan that will 

never be run?” 
“It will be run. Computing power will get cheaper. 

Everybody’s counting on that. Thousands of people have scan 

files waiting—” 
“How many frozen corpses have ever been revived?” 

“That’s not the same thing at all.” 
“How many?” 
“Physically, none. But some have been scanned—” 
“And proved non-viable. All the interesting ones—the 

celebrities, the dictators—are brain-damaged, and nobody 

cares about the rest.” 
“A scan file is nothing like a frozen corpse. You’d never 

become non-viable.” 
“No, but I’d never become worth bringing back to life, 

either.” 
Maria stared at her angrily. “77/ bring you back to life. Or 

don’t you believe I’ll ever have the money?” 
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Francesca said, “Maybe you will. But I’m not going to be 
scanned, so forget about it.” 

Maria hunched forward on the couch, not knowing how to 
sit, not knowing where to put her hands. Sunlight streamed 
into the room, obscenely bright, revealing every speck of lint 

on the carpet; she had to make an effort not to get up and 
close the blinds. Why hadn’t Francesca told her on the 

phone? All of this would have been a thousand times easier by 
phone. 

She said, “All right, you’re not going to be scanned. 
Someone in the world must be making nanomachines for liver 

cancer. Even just experimental ones.” 
“Not for this cell type. It’s not one of the common onco¬ 

genes, and nobody’s sure of the cell surface markers.” 
“So? They can find them, can’t they? They can look at the 

cells, identify the markers, and modify an existing nanoma¬ 
chine. All the information they need is there in your body.” 
Maria pictured the mutant proteins which enabled metastasis 
poking through the cell walls, highlighted in ominous yellow. 

Francesca said, “With enough time and money and exper¬ 

tise, I’m sure that would be possible . . . but as it happens, 

nobody plans to do it in the next eighteen months.” 
Maria started shuddering. It came in waves. She didn’t 

make a sound; she just sat and waited for it to pass. 

Finally, she said, “There must be drugs.” 
Francesca nodded. “I’m on medication to slow the growth 

of the primary tumor, and limit further metastasis. There’s no 

point in a transplant; I already have too many secondary 
tumors—actual liver failure is the least of my worries. There 
are general cytotoxic drugs I could take, and there’s always 

radiation therapy—but I don’t think the benefits are worth the 

side effects.” 
“Would you like me to stay with you?” 

“No.” 
“It’d be no trouble. You know I can work from anywhere.” 

“There’s no need for it. I’m not going to be an invalid.” 
Maria closed her eyes. She couldn’t imagine feeling this 

way for another hour, let alone another year. When her father 
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had died of a heart attack, three years before, she’d promised 
herself that she’d raise the money to have Francesca scanned 
by her sixtieth birthday. She was nowhere near on target. / 

screwed up. I wasted time. And now it’s almost too late. 
Thinking aloud, she said, “Maybe I’ll get some work in 

Seoul.” 
“I thought you’d decided not to go.” 
Maria looked up at her, uncomprehending. “Why don't you 

want to be scanned? What are you afraid of? I’d protect you. 
I’d do whatever you asked. If you didn’t want to be run until 
slowdown is abolished. I’d wait. If you wanted to wake up in 

a physical body—an organic body—I’d wait.” 
Francesca smiled. “I know you would, darling. That’s not 

the point.” 
“Then what is the point?” 
“I don’t want to argue about it.” 
Maria was desperate. “I won’t argue. But can’t you tell me? 

Please?” 
Francesca relented. “Listen, I was thirty-three when the 

first Copy was made. You were five years old, you grew up 

with the idea—but to me, it’s still . . . too strange. It’s some¬ 
thing rich eccentrics do—the way they used to freeze their 
corpses. To me, spending hundreds of thousands of dollars for 

the chance to be imitated by a computer after my death is just 
. . . farcical. I’m not an eccentric millionaire, I don’t want to 

spend my money—or yours—building some kind of . . . talk¬ 

ing monument to my ego. I still have a sense of proportion.” 
She looked at Maria imploringly. “Doesn’t that count for any¬ 

thing any more?” 
“You wouldn’t be imitated. You’d be you.” 

“Yes and no.” 
“What’s that supposed to mean? You always told me you 

believed—” 
“I do believe that Copies are intelligent. I just wouldn’t say 

that they are—or they aren’t—“the same person as” the per¬ 

son they were based on. There’s no right or wrong answer to 

that; it’s a question of semantics, not a question of truth. 
‘The thing is, I have my own sense—right now—of who I 
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am .. . what my boundaries are . . . and it doesn’t include a 
Copy of me, run at some time in the indefinite future. Can you 

understand that? Being scanned wouldn’t make me feel any 
better about dying. Whatever a Copy of me might think, if one 
was ever run.” 

Maria said, angrily, “That’s just being perverse. That’s as 
stupid as ... saying when you’re twenty years old, “I can’t pic¬ 

ture myself at-fifty, a woman that old wouldn’t really be me." 
And then killing yourself because there’s nothing to lose but 
that older woman, and she’s not inside your ‘boundaries.’” 

“I thought you said you weren’t going to argue.” 

Maria looked away. “You never used to talk like this. 
You’re the one who always told me that Copies had to be 

treated exactly like human beings. If you hadn’t been brain¬ 
washed by that ‘religion’—” 

“The Church of the God Who Makes No Difference has no 

position on Copies, one way or the other.” 
“It has no position on anything.” 
“That’s right. So it can hardly be their fault that I don’t 

want to be scanned, can it?” 
Maria felt physically sick. She’d held off saying anything 

on the subject for almost a year; she’d been astonished and 
appalled, but she’d struggled to respect her mother’s choice— 
and now she could see that that had been insane, irresponsible 

beyond belief. You don’t stand by and let someone you love— 
someone who gave you your own understanding of the 

world—have their brain turned to pulp. 
She said, “It’s their fault, because they’ve undermined your 

judgment. They’ve fed you so much bullshit that you can’t 

think straight about anything, anymore.” 
Francesca just looked at her reprovingly. Maria felt a pang 

of guilt—How can you make things harder for her, now? How 
can you start attacking her, when she’s just told you that she’s 

dying?—but she wasn’t going to fold now, take the easy way 

out, be “supportive.” 
She said, “ ‘God makes no difference ... because God is the 

reason why everything is exactly what it is?’ That’s supposed 

to make us all feel at peace with the cosmos, is it?” 
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Francesca shook her head. “At peace? No. It’s just a matter 

of clearing away, once and for all, old ideas like divine inter¬ 
vention—and the need for some kind of proof, or even faith, 

in order to believe.” 
Maria said, “What do you need, then? 1 don’t believe, so 

what am I missing?” 
“Belief?” 
“And a love of tautology.” 
“Don’t knock tautology. Better to base a religion on tautol¬ 

ogy than fantasy.” 
“But it’s worse than tautology. It’s . . . redefining words 

arbitrarily, it’s like something out of Lewis Carroll. Or 
George Orwell. “God is the reason for everything . . . what¬ 
ever that reason is.” So what any sane person would simply 

call the laws of physics, you’ve decided to rename G-O-D . . . 
solely because the word carries all kinds of historical reso¬ 
nances—all kinds of misleading connotations. You claim to 
have nothing to do with the old religions—so why keep using 

their terminology?” 
Francesca said, “We don’t deny the history of the word. We 

make a break from the past in a lot of ways—but we also 

acknowledge our origins. God is a concept people have been 
using for millennia. The fact that we’ve refined the idea 

beyond primitive superstitions and wish-fulfilment doesn’t 
mean we’re not part of the same tradition.” 

“But you haven’t refined the idea, you’ve made it meaning¬ 

less! And rightly so—but you don’t seem to realize it. You’ve 
stripped away all the obvious stupidities—all the anthropomor¬ 

phism, the miracles, the answered prayers—but you don’t seem 

to have noticed that once you’ve done that, there’s absolutely 
nothing left that needs to be called religion. Physics is not the¬ 

ology. Ethics is not theology. Why pretend that they are?” 

Francesca said, “But don’t you see? We talk about God for 

the simple reason that we still want to. There’s a deeply 

ingrained human compulsion to keep using that word, that 
concept—to keep honing it, rather than discarding it—despite 

the fact that it no longer means what it did five thousand 
years ago.” 
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“And you know perfectly well where that compulsion 

comes from! It has nothing to do with any real divine being; 
it’s just a product of culture and neurobiology—a few acci¬ 
dents of evolution and histpry.” 

“Of course it is. What human trait isn’t?” 
“So why give in to it?” 

Francesca laughed. “Why give in to anything? The religious 
impulse isn’t some kind of. .. alien mind virus. It’s not—in its 
purest form’, stripped of all content—the product of brain¬ 
washing. It’s a part of who I am.” 

Maria put her face in her hands. “Is it? When you talk like 
this, it doesn’t sound like you.” 

Francesca said, “Don’t you ever want to give thanks to God 
when things are going well for you? Don’t you ever want to 

ask God for strength when you need it?” 

“No.” 
“Well, I do. Even though I know God makes no difference. 

And if God is the reason for everything, then God includes the 
urge to use the word God. So whenever I gain some strength, or 
comfort, or meaning, from that urge, then God is the source of 

that strength, that comfort, that meaning. 
“And if God—while making no difference—helps me to 

accept what’s going to happen to me, why should that make 

you sad?” 

On the train home, Maria sat next to a boy of about seven, 

who twitched all the way to the silent rhythms of a nerve- 
induced PMV—participatory music video. Nerve induction 
had been developed to treat epilepsy, but now its most com¬ 

mon use seemed to bring about the symptoms it was meant to 
alleviate. Glancing at him sideways, she could see his eyeballs 

fluttering behind his mirror shades. 
As the shock of the news diminished, slightly, Maria began 

to see things more clearly. It was really all about money, not 

religion. She wants to be a martyr, to save me from spending a 

cent. All the rest is rationalization. She must have picked up a 
load of archaic bullshit from her own parents about the 
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virtues of not being a “burden ”—not imposing too much on 
the next generation, not “ruining the best years of their lives. ” 

She’d left her cycle in a locker at Central Station. She rode 
home slowly through the leisurely Sunday evening traffic, still 
feeling drained and shaky, but a little more confident, now 

that she’d had a chance to think it through. Twelve to eighteen 
months? She’d raise the money in less than a year. Somehow. 
She’d show Francesca that she could shoulder the burden— 

and once that was done, her mother could stop inventing 

excuses. 
Home, she started some vegetables boiling, then went upstairs 

and checked for mail. There were six items under “Junk,” four 

under “Autoverse”—and nothing under “Boring But Lucrative.” 
Since her letter in Autoverse Review, almost every subscriber 

had been in touch, with congratulations, requests for more data, 
offers of collaboration, and a few borderline crank calls full of 
misunderstandings and complaints. Her success with A. lamberti 
had even made the big time—a slightly less specialized journal, 

Cellular Automaton World. It was all strangely anticlimactic— 
and in a way, she was glad of that; it put things in perspective. 

She trashed all the junk mail with a sweep of her hand 

across the touch screen, then sat for a moment gazing at the 
icons for the Autoverse messages, contemplating doing the 
same to them. I have to get my act together. Concentrate on 

earning money, and stop wasting time on this shit. 
She ran the first message. A teenage girl in Kansas City 

complained that she couldn’t duplicate Maria’s results, and 
proceeded to describe her own tortuous version of the experi¬ 

ment. Maria stopped and deleted the file after viewing twenty 

seconds; she’d already replied at length to half a dozen like it, 
and any sense of obligation she’d felt to the “Autoverse com¬ 
munity” had vanished in the process. 

As she started the second message running, she smelled 
something burning downstairs, and suddenly remembered that 

the stove had been brain-dead since Friday—everything had 

to be watched, and she couldn’t even switch off the hotplates 
remotely. She turned up the volume on the terminal, and 
headed for the kitchen. 
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The spinach was a blackened mess. She threw the saucepan 
across the narrow room; it rebounded, almost to her feet. She 
picked it up again and started smashing it against the wall 

beside the stove, until the tiles began to crack and fall to the 
floor. Damaging the hodse was more satisfying than she’d 

ever imagined; it felt like rending her clothes, like tearing out 
her hair, like self-mutilation. She pounded the wall relent¬ 

lessly, until stye was breathless, giddy, running with sweat, her 
face flushed with a strange heat she hadn’t felt since child¬ 
hood tantrums. Her mother touched her cheek with the back of 

her hand, brushing away tears of anger. The cool skin, the 
wedding ring. “Sssh. Look at the state you’re in. You’re burn¬ 

ing up! ” 
After a while, she calmed down, and noticed that the mes¬ 

sage was still playing upstairs; the sender must have pro¬ 
grammed it to repeat indefinitely until she acknowledged it. 

She sat on the floor and listened. 
“My name is Paul Durham. I read your article in Autoverse 

Review. I was very impressed by what you’ve done with A. 
lamberti—and if you think you might be interested in being 

funded to take it further, call me back on this number and we 

can talk about it.” 
Maria had to listen three more times before she was certain 

she’d understood the message. Being funded to take it further. 
The phrasing seemed deliberately coy and ambiguous, but in 

the end it could only really mean one thing. 
Some idiot was offering her a job. 

When Durham asked to meet her in person, Maria was too 

surprised to do anything but agree. Durham said he lived in 

north Sydney, and suggested that they meet the next morning 
in the city, at the Market Street Cafe. Maria, unable to think of 

a plausible excuse on the spot, just nodded—thankful that 

she’d made the call through a software filter which would 
erase any trace of anxiety from her face and tone of voice. 
Most programming contracts did not involve interviews, even 

by phone—the tendering process was usually fully automated, 
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based entirely on the quotes submitted and the tenderer’s 
audited performance record. Maria hadn’t faced an interview 

in the flesh since she’d applied for part-time cleaning jobs as a 

student. 
It was only after she’d broken the connection that she real¬ 

ized she still had no idea what Durham wanted from her. A 

real Autoverse fanatic might, just conceivably, part with 
money for the privilege of collaborating with her—perhaps 

footing the bills for computer time, for the sake of sharing the 
kudos of any further results. It was hard to think of any other 
explanation. 

Maria lay awake half the night, looking back on the brief 
conversation, wondering if she was missing something blind¬ 

ingly obvious—wondering if it could be some kind of hoax. 
Just before two, she got up and did a hasty literature search of 

Autoverse Review and a handful of other cellular automaton 
journals. There were no articles by anyone named Durham. 

Around three o’clock, she gave up pondering the question 

and managed to force herself to sleep. She dreamed that she 

was still awake, distraught at the news of her mother’s ill¬ 
ness—and then, realizing that she was only dreaming, cursed 
herself angrily because this proof of her love was nothing but 
an illusion. 



B 

(Remit not paucity) 

NOVEMBER 2050 

Thomas took the elevator from his office to his home. In life, 
the journey had been a ten-minute ride on the S-Bahn, but 
after almost four subjective months he was gradually becom¬ 

ing accustomed to the shortcut. Today, he began the ascent 
without giving it a second thought—admiring the oak pan¬ 
elling, lulled by the faint hum of the motor—but halfway up, 
for no good reason, he suffered a moment of vertigo, as if the 

elegant coffin had gone into free fall. 
When first resurrected, he’d worried constantly over which 

aspects of his past he should imitate for the sake of sanity, and 
which he should discard as a matter of honesty. A window 

with a view of the city seemed harmless enough—but to walk, 
and ride, through an artificial crowd scene struck him as 
grotesque, and the few times he’d tried it, he’d found it 

acutely distressing. It was too much like life—and too much 
like his dream of one day being among people again. He had 
no doubt that he would have become desensitized to the illu¬ 

sion with time, but he didn’t want that. When he finally inhab¬ 
ited a telepresence robot as lifelike as his lost body—when he 

finally rode a real train again, and walked down a real street— 

he didn’t want the joy of the experience dulled by years of 

perfect imitation. 
He had no wish to delude himself—but apart from declin¬ 

ing to mimic his corporeal life to the point of parody, it was 
hard to define exactly what that meant. He baulked at the 

prospect of the nearest door always opening magically onto 

his chosen destination, and he had no desire to snap his fin¬ 
gers and teleport. Acknowledging—and exploiting—the 
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unlimited plasticity of Virtual Reality might have been the 

most “honest” thing to do . . . but Thomas needed a world 
with a permanent structure, not a dream city which reconfig¬ 

ured itself to his every whim. 
Eventually, he’d found a compromise. He’d constructed an 

auxiliary geography—or architecture—for his private version 
of Frankfurt; an alternative topology for the city, in which all 
the buildings he moved between were treated as being stacked 

one on top of the other, allowing a single elevator shaft to link 
them all. His house “in the suburbs” began sixteen stories 

“above” his city office; in between were board rooms, restau¬ 
rants, galleries and museums. Having decided upon the 

arrangement, he now regarded it as immutable—and if the 
view from each place, once he arrived, blatantly contradicted 
the relationship, he could live with that degree of paradox. 

Thomas stepped out of the elevator into the ground floor 
entrance hall of his home. The two-story building, set in a 

modest ten hectares of garden, was his alone—as the real- 
world original had been from the time of his divorce until his 

terminal illness, when a medical team had moved in. At first, 
he’d had cleaning robots gliding redundantly through the cor¬ 
ridors, and gardening robots at work in the flower beds— 

viewing them as part of the architecture, as much as the drain 
pipes, the air-conditioning grilles, and countless other “unnec¬ 

essary” fixtures. He’d banished the robots after the first week.t 
The drain pipes remained. 

His dizziness had passed, but he strode into the library and 

poured himself a drink from two cut-glass decanters, a bracing 

mixture of Confidence and Optimism. With a word, he could 

have summoned up a full mood-control panel—an apparition 
which always reminded him of a recording studio’s mixing 

desk—and adjusted the parameters of his state of mind until 

he reached a point where he no longer wished to change the 

settings . . . but he’d become disenchanted with that nakedly 

technological metaphor. Mood-altering “drugs,” here, could 
function with a precision, and a lack of side effects, which no 

real chemical could ever have achieved—pharmacological 

accuracy was possible, but hardly mandatory—and it felt 
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more natural to gulp down a mouthful of “spirits” for fortifi¬ 
cation than it did to make adjustments via a hovering bank of 

sliding potentiometers. 

Even if the end result was exactly the same. 
Thomas sank into a chair as the drink started to take 

effect—as a matter of choice, it worked gradually, a pleasant 

warmth diffusing out from his stomach before his brain itself 
was gently rpanipulated—and began trying to make sense of 

his encounter with Paul Durham. 
You have to let me show you exactly what you are. 
There was a terminal beside the chair. He hit a button, and 

one of his personal assistants, Hans Lohr, appeared on the 

screen. 
Thomas said casually, “Find out what you can about my 

visitor, will you?” 
Lohr replied at once, “Yes, sir.” 
Thomas had six assistants, on duty in shifts around the 

clock. All flesh-and-blood humans—but so thoroughly wired 
that they were able to switch their mental processes back and 
forth between normal speed and slowdown at will. Thomas 

kept them at a distance, communicating with them only by 
terminal; the distinction between a visitor “in the flesh” and a 
“mere image” on a screen didn’t bear much scrutiny, but in 

practice it could still be rigorously enforced. He sometimes 
thought of his staff as working in Munich or Berlin . . . “far 

enough away” to “explain” the fact that he never met them in 
person, and yet “near enough” to make a kind of metaphorical 

sense of their ability to act as go-betweens with the outside 
world. He’d never bothered to find out where they really 

were, in case the facts contradicted this convenient mental 

image. 
He sighed, and took another swig of C & O. It was a bal¬ 

ancing act, a tightrope walk. A Copy could go insane, either 
way. Caring too much about the truth could lead to a patho¬ 

logical obsession with the infrastructure—the algorithms and 

optical processors, the machinery of “deception” which lay 

beneath every surface. Caring too little, you could find your¬ 

self gradually surrendering to a complacent fantasy in which 
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life had gone on as normal, and everything which contradicted 

the illusion of ordinary physical existence was avoided, or 
explained away. 

Was that Durham’s real intention? To drive him mad? 
Thomas had ordered the usual cursory screening before let¬ 

ting Durham in, revealing only that the man worked as a sales¬ 
man for Gryphon Financial Products—a moderately successful 

Anglo-Australian company—and that he possessed no criminal 
record. Elaborate precautions were hardly warranted; visitors 
could do no harm. Thomas’s VR consultants had assured him 
that nothing short of tampering with the hardware in situ could 

ever damage or corrupt the system; no mere signal coming 
down the fiber from the outside world could penetrate the pro¬ 

tected layers of the software. Visitors who wreaked havoc, 
introducing viruses by the fiendishly clever binary-modulated 
snapping of their fingers, were the stuff of fiction. (Literally; 
Thomas had seen it happen once on The Unclear Family.) 

Durham had said: “I’m not going to lie to you. I’ve spent 
time in a mental institution. Ten years. I suffered delusions. 

Bizarre, elaborate delusions. And I realize, now, that I was 
seriously ill. I can look back and understand that. 

“But at the very same time, I can look back and remember 
what it was that I believed was happening when I was insane. 

And without for one moment ceasing to acknowledge my con¬ 
dition, I still find those memories so convincing ...” 

Thomas’s skin crawled. He raised his glass .. . and then put 
it down. He knew that if he kept on drinking, nothing the man 

had said would unsettle him in the least—but he hadn’t drunk 

enough, yet, to be absolutely sure that that was what he wanted. 

“If you’re not prepared to perform the experiment yourself, 
at least think about the implications. Imagine that you’ve 

modified the way in which you’re computed—and imagine 

what the consequences would be. A gedanken experiment—is 

that too much to ask for? In a sense, that’s all I ever per¬ 
formed myself.” 

The terminal chimed. Thomas took the call Lohr said, “I 

have a preliminary report on Paul Durham. Would you like 
me to read it?” 
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Thomas shook his head. “I’ll view the file.” 
He skimmed it, at level one detail. Paul Kingsley Durham. 

Born in Sydney on June 6, 2000. Parents; Elizabeth Anne 
Maddox and John Arthur Durham . . . joint owners of a deli¬ 

catessen in the Sydney suburb of Concord, from 1996 to 2032 
. . . retired to Mackay, Queensland . . . now both deceased by 

natural causes. 
Educated<at a government high school. 2017: Higher 

School Certificate aggregate score in third percentile; best 

subjects physics and mathematics. 2018: completed one year 
of a science degree at Sydney University, passed all examina¬ 
tions but discontinued studies. 2019 to 2023: traveled in 
Thailand, Burma, India, Nepal. 2024: on return to Australia, 

diagnosed with an organic delusional syndrome, probably 
congenital . . . condition partly controlled by medication. 
Numerous casual laboring jobs until May, 2029. Condition 

deteriorating . . . disability pension granted January, 2031. 
Committed to Psychiatric Ward of Blacktown Hospital on 

September 4, 2035. 
Corrective nanosurgery to the hippocampus and prefrontal 

cerebral cortex performed on November 11, 2045 . . . 

declared a complete success. 
Thomas switched to level two, to fill in the ten-year gap, 

but found little more than a long list of the drugs, neural 
grafts, and gene-therapy vectors which had been injected 

into Durham’s skull during that period, to no apparent bene¬ 
fit. There were frequent notes that the treatments had been 

tested first on a set of partial brain models, but hadn’t 
worked in practice. Thomas wondered if Durham had been 

told about this—and wondered what the man imagined hap¬ 
pened when a drug was evaluated on fifteen separate models 

of different regions of the brain, which, taken together, 

encompassed the entire organ ... 
2046 to 2048: studying finance and administration at 

Macquarie University. 2049: graduated with first class honors, 

and immediately hired by Gryphon as a trainee salesman. As 

of January 17, 2050, working in the Artificial Intelligence 

Division. 
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Which meant selling protection, in various guises, to 

Copies who were afraid that their assets were going to be 
pulled out from under them. Durham’s job description would 

certainly cover spending long hours as a visitor—if not quite 
stretching to matters like disclosing details of his personal 

psychiatric history, or suggesting metaphysical gedanken 
experiments to his clients. Or indeed, wasting time on Copies 

obviously far too secure to need Gryphon’s services. 
Thomas leaned back from the terminal. It was almost too 

simple: Durham had fooled his doctors into believing that 
they’d cured him—and then, with typical paranoid ingenuity 
and tenacity, he’d set about getting himself into a position 

where he could meet Copies, share the Great Truth that had 
been revealed to him . . . and try to extract a little money in the 
process. 

If Thomas contacted Gryphon and told them what their 
mad salesman was up to, Durham would certainly lose his 

job, probably end up in an institution again—and hopefully 
benefit from a second attempt at nanosurgery. Durham 
probably wasn’t harming anybody ... but ensuring that he 
received treatment was, surely, the kindest thing to do. 

A confident, optimistic person would make the call at once. 
Thomas eyed his drink, but decided to hold off a little longer 
before drowning the alternatives. 

Durham had said: “I understand that everything I believe 
I’ve experienced was “due to” my illness—and I know there’s 

no easy way to persuade you that I’m not still insane. But even 
if that were true . . . why should it make the question I’ve 
raised any less important to you? 

“Most flesh-and-blood humans live and die without know¬ 
ing or caring what they are—scoffing at the very idea that it 

should matter. But you’re not flesh and blood, and you can’t 
afford the luxury of ignorance.” 

Thomas rose and walked over to the mirror above the fire¬ 
place. Superficially, his appearance was still based largely 

on his final scan; he had the same unruly thick white hair, 

the same loose, mottled, translucent eighty-five-year-old 
skin. He had the bearing of a young man, though; the model 
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constructed from the scan file had been thoroughly rejuve¬ 

nated, internally, sweeping away sixty years’ worth of dete¬ 
rioration in every joint, every muscle, every vein and artery. 

He wondered if it was only a matter of time before vanity 

got the better of him and he did the same with his appear¬ 
ance. Many of his business associates were un-aging gradu¬ 
ally—but a few had leaped back twenty, thirty, fifty years, 

or changed their appearances completely. Which was most 
honest? Looking like an eighty-five-year-old flesh-and- 
blood human (which he was not), or looking the way he’d 

prefer to look . . . prefer to be . . . given the choice. And he 

did have the choice. 
He closed his eyes, put his fingertips to his cheek, explored 

the damaged skin. If he believed these ruins defined him, they 

defined him . . . and if he learned to accept a new young body, 
the same would be true of it. And yet, he couldn’t shake the 
notion that external rejuvenation would entail nothing more 
than constructing a youthful “mask” . . . while his “true face” 

continued to exist—and age—somewhere. Pure Dorian 
Gray—a stupid moralistic fable stuffed with “eternal” verities 

long obsolete. 
And it was good just to feel healthy and vigorous, to be free 

of the arthritis, the aches and cramps and chills, the shortness 

of breath he could still remember vividly. Anything more 
seemed too easy, too arbitrary. Any Copy could become a 
Hollywood Adonis in an instant. And any Copy could outrace 

a bullet, lift a building, move a planet from its course. 
Thomas opened his eyes, reached out and touched the sur¬ 

face of the mirror, aware that he was avoiding making a deci¬ 

sion. But one thing still bothered him. 
Why had Durham chosen him? The man might be 

deluded—but he was also intelligent and rational on some 
level. Of all the Copies whose insecurities he might have tried 

to exploit, why choose one with a watertight setup, secure 
hardware, a well-managed trust fund? Why choose a target 

who appeared to have absolutely nothing to fear? 
Thomas felt the vertigo returning. It had been sixty-five 

years. Not one newspaper story or police report had mentioned 
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his name; no database search, however elaborate, could link 
him to Anna. Nobody alive could know what he’d done— 

least of all a fifty-year-old ex-psychiatric patient from the 
other side of the world. 

Even the man who’d committed the crime was dead. 
Thomas had seen him cremated. 

Did he seriously think that Durham’s offer of sanctuary 
was some elaborately coded euphemism for not dredging up 
the past? Blackmail? 

No. That was ludicrous. 

So why not make a few calls, and have the poor man seen 
to? Why not pay for him to be treated by the best Swiss neu¬ 
rosurgeon (who’d verify the procedure in advance, on the 

most sophisticated set of partial brain models .. .) 
Or did he believe there was a chance that Durham was 

telling the truth ? That he could run a second Copy, in a place 
nobody could reach in a billion years? 

The terminal chimed. Thomas said, “Yes?” 

Heidrich had taken over from Lohr; sometimes the shifts 
seemed to change so fast that it made Thomas giddy. “You 

have a meeting of the Geistbank board in five minutes, sir.” 
“Thank you, I’ll be right down.” 

Thomas checked his appearance in the mirror. He said, 
“Comb me.” His hair was made passably tidy, his complex¬ 
ion less pale, his eyes clear; certain facial muscles were 

relaxed, and others tightened. His suit required no attention; 
as in life, it could not be wrinkled. 

He almost laughed, but his newly combed expression dis¬ 
couraged it. Expediency, honesty, complacency, insanity. It 

was a tightrope walk. He was ninety years old by one mea¬ 

sure, eighty-five-and-a-half by another—and he still didn’t 
know how to live. 

On his way out, he picked up his Confidence & Optimism 
and poured it on the carpet. 



(Rip, tie, cut toy man) 

JUNE 2045 

Paul took the stairs down, and circled the block a few times, 

hoping for nothing more than to forget himself for a while. He 
was tired of having to think about what he was, every waking 

moment. The streets around the building were familiar enough, 
not to let him delude himself, but at least to allow him to take 

himself for granted. 
It was hard to separate fact from rumor, but he’d heard that 

even the giga-rich tended to live in relatively mundane surround¬ 
ings, favoring realism over power fantasies. A few models-of- 
psychotics had reportedly set themselves up as dictators in opulent 
palaces, waited on hand and foot, but most Copies aimed for an 

illusion of continuity. If you desperately wanted to convince your¬ 
self that you were the same person as your memories suggested, 

the worst thing to do would be to swan around a virtual antiq¬ 
uity (with mod cons), pretending to be Cleopatra or Ramses II. 

Paul didn’t believe that he “was” his original. He knew he 

was nothing but a cloud of ambiguous data. The miracle was 
that he was capable of believing that he existed at all. 

What gave him that sense of identity? 
Continuity. Consistency. Thought following thought in a 

coherent pattern. 
But where did that coherence come from? 
In a human, or a Copy being run in the usual way, the 

physics of brain or computer meant that the state of mind at 

any one moment directly influenced the state of mind that fol¬ 

lowed. Continuity was a simple matter of cause and effect; 
what you thought at time A affected what you thought at time 

B affected what you thought at time C ... 



100 - GREG EGAN 

But when his subjective time was scrambled, the flow of 
cause and effect within the computer bore no relationship what¬ 

soever to the flow of his experience—so how could it be an 

essential part of it? When the program spelled out his life 
DBCEA, but it still felt exactly like ABCDE ... then surely the 

pattern was all, and cause and effect were irrelevant. The whole 
experience might just as well have arisen by chance. 

Suppose an intentionally haywire computer sat for a thou¬ 
sand years or more, twitching from state to state in the sway of 

nothing but electrical noise. Might it embody consciousness? 
In real time, the answer was: probably not—the probability 

of any kind of coherence arising at random being so small. 
Real time, though, was only one possible reference frame; 

what about all the others? If the states the machine passed 
through could be rearranged in time arbitrarily, then who 

could say what kind of elaborate order might emerge from the 
chaos? 

Paul caught himself. Was that fatuous? As absurd as insist¬ 
ing that every room full of monkeys really did type the com¬ 
plete works of Shakespeare—they just happened to put the 

letters in a slightly different order? As ludicrous as claiming 

that every large-enough quantity of rock contained 
Michelangelo’s David, and every warehouse full of paint and 

canvas contained the complete works of Rembrandt and 
Picasso—not in any mere latent form, awaiting some skillful 

forger to physically rearrange them, but solely by virtue of the 
potential redefinition of the coordinates of space-time? 

For a statue or a painting, yes, it was a joke. Where was the 

observer who perceived the paint to be in contact with the 

canvas, who saw the stone figure suitably delineated by air? 

If the pattern in question was not an isolated object, though, 
but a self-contained world, complete with at least one 
observer to join up the dots from within ... 

There was no doubt that it was possible. He’d done it. In 

the final trial of the second experiment, he’d assembled him¬ 

self and his surroundings—effortlessly—from the dust of 

randomly scattered moments, from apparent white noise in 
real time. True, what the computer had done had been con- 
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trived, guaranteed to contain his thoughts and perceptions 

coded into its seemingly aimless calculations. But given a 
large enough collection of truly random numbers, there was 

no reason to believe that it wouldn’t include, purely by acci¬ 
dent, hidden patterns as' complex and coherent as the ones 

which underlay him. 
And wouldn’t those patterns, however scrambled they 

might be in rpal time, be conscious of themselves, just as he’d 
been conscious, and piece their own subjective world 

together, just as he had done? 
Paul returned to the apartment, fighting off a sense of gid¬ 

diness and unreality. So much for forgetting himself; he felt 
more charged than ever with the truth of his strange nature. 

Did he still want to bale out? No. No! How could he 
declare that he’d happily wake and forget himself—wake and 
“reclaim” his life—when he was beginning to glimpse the 

answers to questions which his original had never even dared 

to ask? 



(Remit not paucity) 

NOVEMBER 2D5Q 

Maria arrived at the cafe fifteen minutes early—to find 
Durham already there, seated at a table close to the entrance. 
She was surprised, but relieved; with the long wait she’d been 

expecting suddenly canceled, she had no time to grow ner¬ 
vous. Durham spotted her as she walked in; they shook hands, 

exchanged pleasantries, ordered coffee from the table’s touch¬ 
screen menus. Seeing Durham in the flesh did nothing to 

contradict the impression he’d made by phone: middle-aged, 
quiet, conservatively dressed; not exactly the archetypical 
Autoverse junkie. 

Maria said, “I always thought I was the only Autoverse 

Review subscriber living in Sydney. I’ve been in touch with 

Ian Summers in Hobart a couple of times, but I never realized 
there was anyone so close.” 

Durham was apologetic. “There’s no reason why you 
would have heard of me. I’m afraid I’ve always confined 

myself to reading the articles; I’ve never contributed anything 

or participated in the conferences. I don’t actually work in the 

Autoverse, myself. I don’t have the time. Or the skills, to be 
honest.” 

Maria absorbed that, trying not to appear too startled. It was 

like hearing someone admit that they studied chess but never 
played the game. 

“But I’ve followed progress in the field very closely, and I 
can certainly appreciate what you’ve done with A. lamberti. 

Perhaps even more so than some of your fellow practitioners. I 
think I see it in a rather broader context.” 

“You mean ... cellular automata in general?” 



PERMUTATION CITY - 103 

“Cellular automata, artificial life.’’ 
“They’re your main interests?” 

“Yes.” 

But not as a participant? Maria tried to imagine this man as 
a patron of the artificial .life scene, magnanimously sponsoring 

promising young practitioners; Lorenzo the Magnificent to the 
Botticellis and Michelangelos of cellular automaton theory. 

It wouldn’J wash. Even if the idea wasn’t intrinsically ludi¬ 
crous, he just didn’t look that rich. 

The coffee arrived. Durham started paying for both of them, 
but when Maria protested, he let her pay for herself without an 

argument—which made her feel far more at ease. As the robot 
trolley slid away, she got straight to the point. “You say 
you’re interested in funding research that builds on my results 

with A. lamberti. Is there any particular direction—?” 
“Yes. I have something very specific in mind.” Durham 

hesitated. “I still don’t know the best way to put this. But I 

want you to help me ... prove a point. I want you to construct 

a seed for a biosphere.” 
Maria said nothing. She wasn’t even sure that she’d heard 

him correctly. A seed for a biosphere was terraforming jar¬ 
gon—for all the plant and animal species required to render a 

sterile, but theoretically habitable planet ecologically stable. 
She’d never come across the phrase in any other context. 

Durham continued. “I want you to design a pre-biotic envi¬ 

ronment—a planetary surface, if you’d like to think of it that 
way—and one simple organism which you believe would be 
capable, in time, of evolving into a multitude of species and 

filling all the potential ecological niches.” 
“An environment? So . . . you want a Virtual Reality land¬ 

scape?” Maria tried not to look disappointed. Had she seri¬ 

ously expected to be paid to work in the Autoverse? “With 
microscopic primordial life? Some kind of . . . Precambrian 
theme park, where the users can shrink to the size of algae and 

inspect their earliest ancestors?” For all her distaste for patch- 

work VR, Maria found herself almost warming to the idea. If 
Durham was offering her the chance to supervise the whole 

project—and the funds to do the job properly—it would be a 
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thousand times more interesting than any of the tedious VR 

contracts she’d had in the past. And a lot more lucrative. 

But Durham said, “No, please—forget about Virtual 

Reality. I want you to design an organism, and an environ¬ 
ment—in the Autoverse—which would have the properties 
I’ve described. And forget about Precambrian algae. I don’t 

expect you to recreate ancestral life on Earth, translated into 
Autoverse chemistry—if such a thing would even be possi¬ 

ble. I just want you to construct a system with ... the same 
potential.” 

Maria was now thoroughly confused. “When you mentioned 
a planetary surface, I thought you meant a full-scale virtual 
landscape—a few dozen square kilometers. But if you’re talk¬ 

ing about the Autoverse . . . you mean a fissure in a rock on a 

seabed, something like that? Something vaguely analogous to 
a microenvironment on the early Earth? Something a bit more 

‘natural’ than a culture dish full of two different sugars?” 
Durham said, “I’m sorry. I’m not making myself very clear. 

Of course you’ll want to try out the seed organism in a num¬ 

ber of microenvironments; that’s the only way you’ll be able 
to predict with any confidence that it would actually survive, 

mutate, adapt . . . flourish. But once that’s established. I’ll 

want you to describe the complete picture. Specify an entire 

planetary environment which the Autoverse could support— 
and in which the seed would be likely to evolve into higher 
lifeforms.” 

Maria hesitated. She was beginning to wonder if Durham 

had any idea of the scale on which things were done in the 

Autoverse. “What exactly do you mean by a ‘planetary envi¬ 
ronment’?” 

“Whatever you think is reasonable. Say—thirty million 
square kilometers?” He laughed. “Don’t have a heart attack; I 

don’t expect you to model the whole thing, atom by atom. I do 
realize that all the computers on Earth couldn’t handle much 

more than a tide pool. I just want you to describe the essential 

features. You could do that in a couple of terabytes—probably 

less. It wouldn’t take much to sum up the topography; it 

doesn’t matter what the specific shape of every mountain and 
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valley and beach is—all you need is a statistical description, a 

few relevant fractal dimensions. The meteorology and the 
geochemistry—for want of a better word—will be a little 

more complex. But I think you know what I’m getting at. You 
could summarize everything that matters about a pre-biotic 

planet with a relatively small amount of data. I don’t expect 
you to hand over a giant Autoverse grid which contains every 

atom in every grain of sand.” 
Maria said, “No, of. course not.” This was getting stranger 

by the minute. “But. . . why specify a whole ‘planet’—in any 

form?” 
“The size of the environment, and the variation in climate 

and terrain, are important factors. Details like that will affect 
the number of different species which arise in isolation and 

later migrate and interact. They certainly made a difference to 
the Earth’s evolutionary history. So they may or may not be 

crucial, but they’re hardly irrelevant.” 
Maria said carefully, “That’s true—but nobody will ever 

be able to run a system that big in the Autoverse, so what’s 
the point of describing it? On Earth, the system is that big, 
we’re stuck with it. The only way to explain the entire fossil 

record, and the current distribution of species, is to look at 
things on a planetary scale. Migration has happened, it has to 

be taken into account. But... in the Autoverse, it hasn’t hap¬ 
pened, and it never will. Effects like that will always be com¬ 

pletely hypothetical.” 
Durham said, “Hypothetical? Absolutely. But that doesn’t 

mean the results can’t be considered, can’t be imagined, can’t 

be argued about. Think of this whole project as ... an aid to a 

thought experiment. A sketch of a proof.” 

“A proof of what?” 
“That Autoverse life could—in theory—be as rich and 

complex as life on Earth.” 
Maria shook her head. “I can’t prove that. Modeling a few 

thousand generations of bacterial evolution in a few microen¬ 

vironment. ...” 
Durham waved a hand reassuringly. “Don’t worry; I don’t 

have unrealistic expectations. I said ‘a sketch of a proof,’ but 
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maybe even that’s putting it too strongly. I just want. . . sug¬ 

gestive evidence. I want the best blueprint, the best recipe you 
can come up with for a world, embedded in the Autoverse, 

which might eventually develop complex life. A set of results 
on the short-term evolutionary genetics of the seed organism, 

plus an outline of an environment in which that organism 
could, plausibly, evolve into higher forms. All right, it’s 

impossible to run a planet-sized world. But that’s no reason 
not to contemplate what such a world would be like—to 
answer as many questions as can be answered, and to make 

the whole scenario as concrete as possible. I want you to cre¬ 
ate a package so thorough, so detailed, that if someone handed 
it to you out of the blue, it would be enough—not to prove 

anything—but to persuade you that true biological diversity 
could arise in the Autoverse.” 

Maria laughed. “I’m already persuaded of that, myself. I 
just doubt that there could ever be a watertight proof.” 

“Then imagine persuading someone a little more skeptical.” 
“Who exactly did you have in mind? Calvin and his mob?” 
“If you like.” 

Maria suddenly wondered if Durham was someone she 

should have known, after all—someone who’d published in 
other areas of the artificial life scene. Why else would he be 

concerned with that debate? She should have done a much 
wider literature search. 

She said, “So what it comes down to is ... you want to pre¬ 
sent the strongest possible case that deterministic systems like 

the Autoverse can generate a biology as complex as real-world 
biology—that all the subtleties of real-world physics and quan¬ 

tum indeterminacy aren’t essential. And to deal with the objec¬ 
tion that a complex biology might only arise in a complex 

environment, you want a description of a suitable ‘planet’ that 

could exist in the Autoverse—if not for the minor inconve¬ 
nience that the hardware that could run it will almost certainly 
never be built.” 

‘That’s right.” 

Maria hesitated; she didn’t want to argue this bizarre pro¬ 

ject out of existence, but she could hardly take it on if she 
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wasn’t clear about its goals. “But when it’s all said and done, 

how much will this really add to the results with A. lamberti?” 

“In one sense, not a lot,” Durham conceded. “As you said, 
there can never be a proof. Natural selection is natural selec¬ 

tion, and you’ve shown that it can happen in the Autoverse; 
maybe that should be enough. But don’t you think a—care¬ 

fully designed—thought experiment with an entire planet is a 

bit more . . . evocative • • • than any number of real experi¬ 
ments with’Petri dishes? Don’t underestimate the need to 
appeal to people’s imaginations. Maybe you can see all the 
consequences of your work, already. Other people might need 

to have them spelled out explicitly.” 
Maria couldn’t argue with any of that—but who handed out 

research grants on the basis of what was evocative? “So . . . 

which university—?” 
Durham cut her off. “I’m not an academic. This is just an 

interest of mine. A hobby, like it is with you. I’m an insurance 

salesman, in real life.” 
“But how could you get funding without—?” 
“I’m paying for this myself.” He laughed. “Don’t worry, I 

can afford it; if you take me up on this, you’re not going to be 
shortchanged, I can promise you that. And I know it’s unusual 

for an amateur to . . . subcontract. But like I said, I don’t work 
in the Autoverse. It would take me five years to learn to do, 
myself, what I’m asking of you. You’ll be free to publish all of 

this under your own name, of course—all I ask is a footnote 

acknowledging financial support.” 
Maria didn’t know what to say. Lorenzo the insurance sales¬ 

man? A private citizen—not even an Autoverse junkie—was 
offering to pay her to carry out the most abstract piece of pro¬ 
gramming imaginable: not simulating a nonexistent world, but 

“preparing” a simulation that would never be performed. She 

could hardly be disdainful of anyone for throwing their hard- 

earned money away on “pointless” Autoverse research—but 

everything that had driven her to do that, herself, revolved around 
firsthand experience. However much intellectual pleasure it had 

given her, the real obsession, the real addiction, was a matter 

of putting on the gloves and reaching into that artificial space. 
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Durham handed her a ROM chip. “There are some detailed 

notes here—including a few ideas of mine, but don’t feel 

obliged to follow any of them. What I want is whatever you 
think is most likely to work, not what’s closest to my precon¬ 

ceptions. And there’s a contract, of course. Have your legal 
expert system look it over; if you’re not happy with anything, 

I’m pretty flexible.” 
“Thank you.” 
Durham stood. “I’m sorry to cut this short, but I’m afraid I 

have another appointment. Please—read the notes, think it all 

through. Call me when you’ve made a decision.” 
After he’d left, Maria sat at the table, staring at the black 

epoxy rectangle in her palm, trying to make sense of what had 

happened. 
Babbage had designed the Analytical Engine with no real 

prospect of seeing it constructed in his lifetime. Space travel 
enthusiasts had been designing interstellar craft, down to 

every last nut and bolt, since the 1960s. Terraforming advo¬ 
cates were constantly churning out comprehensive feasibility 

studies for schemes unlikely to be attempted for a hundred 
years or more. Why? As aids to thought experiments. As 
sketches of proofs. 

And if Durham, who’d never even worked in the 

Autoverse, had an infinitely grander vision of its long-term 

possibilities than she had, then maybe she’d always been too 
close to it, too wrapped up in the tedious contingencies, to see 
what he’d seen ... 

Except that this wasn’t about long-term possibilities. The 
computer that could run an Autoverse world would be far bigger 

than the planet it was modeling. If such a device was ever to be 

constructed, however far into the future, there’d have to be far 

better reasons for building it than this. It wasn’t a question of a 

visionary bom a generation or two before his time; Autoverse 
ecology was an entirely theoretical notion, and it always would 

be. The project was a thought experiment in the purest sense. 

It was also too good to be true. The Autoverse addict’s 

dream contract. But short of some senseless, capricious hoax, 
why should Durham lie to her? 
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Maria pocketed the chip and left the cafe, not knowing 
whether to feel skeptical and pessimistic, or elated—and 

guilty. Guilty, because Durham—if he was genuine, if he hon¬ 
estly planned to pay her real money for this glorious, senseless 

exercise—had to be a little insane. If she took this job, she’d 
be taking advantage of him, exploiting his strange madness. 

r 
Maria let Aden into the house reluctantly; they usually met at his 
place, or on neutral ground, but he’d been visiting a friend 
nearby, and she could think of no excuse to turn him away. She 
caught a glimpse of the red cloudless sunset behind him, and the 

open doorway let in the hot concrete smell of dusk, the whirr of 
evening traffic. After seven hours cloistered in her room, reading 

Durham’s notes for his Autoverse Garden of Eden, the street 
outside seemed strange, almost shocking—charged with the 

two-billion-year gulf between Earth’s equivalent moment of 
primordial fecundity and all the bizarre consequences. 

She walked ahead of Aden down the entrance hall and 
switched on the light in the living room, while he propped his 

cycle against the stairs. Alone, the house suited her perfectly, 
but it took only one more person to make it seem cramped. 

He caught up with her and said, “I heard about your 

mother.” 
“How? Who told you?” 
“Joe knows one of your cousins in Newcastle. Angela? Is 

that her name?” 
He was leaning sideways against the doorframe, arms 

folded. Maria said, “Why don’t you come right in if you’re 

coming in?” 
He said, “I’m sorry. Is there anything I can do?” 
She shook her head. She’d been planning to ask him how 

much he could lend her to help with the scan, but she couldn’t 

raise the subject, not yet. He’d ask, innocently, if Francesca was 

certain that she wanted to be scanned—and the whole thing 
would degenerate into an argument about her right to choose a 

natural death. As if there was any real choice, without the 

money for a scan. 
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Maria said, “I saw her yesterday. She’s handling it pretty 

well. But I don’t want to talk about it right now.” 
Aden nodded, then detached himself from the doorway and 

walked up to her. They kissed for a while, which was comfort¬ 
ing in a way, but Aden soon had an erection, and Maria was in 

no mood for sex. Even at the best of times, it took a willing sus¬ 
pension of disbelief, a conscious decision to bury her awareness 

of the biological clockwork driving her emotions—and right 
now, her head was still buzzing with Durham’s suggestion for 
building a kind of latent diploidism into A. lamberti, a propen¬ 

sity to “mistakenly” make extra copies of chromosomes, 
which might eventually pave the way to sexual reproduction 

and all of its evolutionary advantages. 
Aden pulled free and went and sat in one of the armchairs. 
Maria said, “I think I’ve finally got some work. If I didn’t 

dream the whole thing.” 

“That’s great! Who for?” 
She described her meeting with Durham. The commission, 

the seed. 

Aden said, “So you don’t even know what he gets out of 

this—except not-quite-proving some obscure intellectual 
point about evolution?” He laughed, incredulous. “How will 

you know if you’ve not-quite-proved it well enough? And 
what if Durham disagrees?” 

“The contract is all in my favor. He pays the money into a 
trust fund before I even start. All I have to do is make a gen 

uine effort to complete the project within six months—and if 

there’s any dispute, he’s legally bound to accept an indepen¬ 

dent adjudicator’s decision on what constitutes a ‘genuine 

effort.’ The expert system I hired gave the contract a triple-A 
rating.” 

Aden still looked skeptical. “You should get a second opin¬ 

ion; half the time those things don’t even agree with each 

other—let alone predict what would happen in court. Anyway, 
if it all goes smoothly, what do you end up with?” 

“Thirty thousand dollars. Not bad, for six months’ work. 

Plus computing time up to another thirty thousand—billed 
directly to him.” 
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“Yeah? How can he afford all this?” 
“He’s an insurance salesman. If he’s good, he could be mak¬ 

ing, I don’t know . .. two hundred grand a year?” 

“Which is one hundred and twenty, after tax. And he’s pay¬ 
ing out sixty on this shit?.”' 

“Yes. You have a problem with that? It doesn’t exactly 

leave him poverty-stricken. And he could be earning twice as 
much, for all know. Not to mention savings, investments . . . 

tax dodges: His personal finances are none of my business; 
once the money’s in the trust fund, he can go bankrupt for all I 

care. I still get paid if I finish the job. That’s good enough for 

me. 
Aden shook his head. “I just can’t see why he thinks it’s 

worth it. There are God-knows-how-many-thousand Copies in 

existence, right now—running half the biggest corporations in 
the world, in case you hadn’t noticed—and this man wants to 
spend sixty thousand dollars proving that artificial life can go 

beyond bacteria?” 
Maria groaned. “We’ve been through this before. The 

Autoverse is not Virtual Reality. Copies are not the human 
equivalent of A. lamberti. They’re a cheat, they’re a mess. 

They do what they’re meant to do, very efficiently. But 

there’s no . . . underlying logic to them. Every part of their 
body obeys a different set of ad hoc rules. Okay, it would be 
insane to try to model an entire human body on a molecular 
level—but if you’re interested in the way fundamental 

physics affects biology, Copies are irrelevant, because they 
have no fundamental physics. The behavior of a Copy’s neu¬ 

rons doesn’t arise from any deeper laws, it’s just a matter of 

some “rules for neurons” which are based directly on what’s 
known about neurons in the human body. But in the human 

body, that behavior is a consequence of the laws of physics, 

acting on billions of molecules. With Copies, we’ve cheated, 
for the sake of efficiency. There are no molecules, and no 

laws of physics; we’ve just put in the net results—the biol¬ 

ogy—by hand.” 
“And that offends your aesthetic sensibilities?” 
“That’s not the point. Copies have their place—and when 
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the time comes. I’d rather be a software mongrel than dead. 

All I’m saying is, they’re useless for telling you what kind of 
physics can support what kind of life.” 

“A burning question of our time.” 

Maria felt herself flush with anger, but she said evenly, 

“Maybe not. I just happen to find it interesting. And apparently 
Paul Durham does too. And maybe it’s too abstract a question to 
qualify as science ... maybe working in the Autoverse is nothing 

but pure mathematics. Or philosophy. Or art. But you don’t seem 
to have any qualms about spending a year in Seoul, practicing 
your own useless artform at the Korean taxpayers’ expense.” 

“It’s a private university.” 

“Korean students’ expense, then.” 

“I never said there was anything wrong with you taking the 
job—I just don’t want to see you get screwed if this man turns 
out to be lying.” 

“What could he possibly have to gain by lying?” 

“I don’t know—but I still don’t see what he has to gain if 
he’s telling the truth.” He shrugged. “But if you’re happy. I’m 

happy. Maybe it’ll all be okay. And I know, the way things are 
going, you can’t afford to be picky.” 

Picky? Maria started laughing. Discussing this on Aden’s 

terms was ridiculous. Durham wasn’t stringing her along, 
wasting her time; he was absolutely serious—his notes proved 

that. Three hundred pages—months of work. He’d taken the 
plan as far as he could, short of learning the intricacies of the 
Autoverse himself. 

And maybe she still didn’t understand his motives—but 
maybe there was nothing to be “understood.” When she’d 

been immersed in his notes, there’d been no mystery at all. On 

its own terms, Durham’s plan was . . . natural, obvious. An 
end in itself, requiring no dreary explanation rooted in the 
world of academic glory and monetary gain. 

Aden said, “What’s so funny?” 
“Never mind.” 

He shifted in the chair, and looked at her oddly. “Well, at 

least you won’t have to spend all your time in Seoul looking for 
work, now. That would have been a bore.” 
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“I’m not going to Seoul.” 
“You’re joking.” 
She shook her head. 

“What’s the problem? You can do this job anywhere, can’t 
you?” 

“Probably. Yes. I just—” 
Maria felt a twinge of uncertainty. He seemed genuinely 

hurt..He’d made it clear that he’d go without her, if he had 

to—but that’was understandable. Composer-in-residence was 
his perfect job—and she had nothing to weigh against that, 
nothing to lose by accompanying him. He might have put his 

position more diplomatically, instead of making her feel like 
optional baggage—but that was neither proof that he was try¬ 
ing to drive her away, nor an unforgivable crime in itself. He 

was tactless sometimes. She could live with that. 
“What’s wrong with you? You’d love it in Seoul. You 

know you would.” 
She said, “I’d love it too much. There’d be too many dis¬ 

tractions. This project is going to be hard work, the hardest 

thing I’ve ever done, and if I can’t give it all my attention, it’s 
going to be impossible.” It had started as an ad lib excuse, but 
it was true. She had six months, if not to build a world, at least 

to sketch one; if she didn’t eat, sleep and breathe it, it would 

never come together, it would never come to life. 
Aden snorted. “That’s ludicrous! You don’t even have to 

write a program that runs. You said yourself, as long as you 
make a reasonable effort, whatever you hand over will be good 

enough. What’s Durham going to say? ‘Sorry, but I don’t think 

this slime mould would ever invent the wheel’?” 

“Getting it right matters to me.” 
Aden said nothing. Then, “If you want to stay behind 

because of your mother, why can’t you just say so?” 

Maria was startled. “Because it’s not true.” 
He stared at her angrily. “You know, I was going to offer to 

stay here with you. But you didn’t want to talk about it.” 
Maria untangled that. “That’s what you came here to tell 

me? That if I planned to stay in Sydney because of Francesca, 

you’d turn down the job in Seoul?” 



114 - GREG EGAN 

“Yes.” He said it as if it should have been obvious to her all 
along. “She’s dying. Do you think I’d walk off and leave you 

to cope with that alone? What kind of shit do you think I am?” 

She’s not dying; she’s going to be scanned. 
But she didn’t say that. “Francesca doesn’t care if I go or 

stay. I offered to move in with her, but she doesn’t want to be 

looked after by anyone. Let alone by me.” 
“Then come to Seoul.” 

“Why, exactly? So you won’t feel bad about leaving me? 
That’s what it all comes down to, isn’t it? Your peace of 
mind.” 

Aden thought about that for a while. Then he said, “All 
right. Fuck you. Stay.” 

He got to his feet and walked out of the room. Maria lis¬ 
tened to him fumbling with his cycle, then opening the front 
door, slamming it closed. 

She tidied up in the kitchen, checked the locks, switched 
off the lights. Then she went upstairs and lay on her bed, leav¬ 

ing the room in darkness, trying to picture the likely course of 
events over the next few weeks. Aden would phone before he 
left, trying to patch things up, but she could see how easy it 

would be, now, to break things off permanently. And now that 

it had reached that stage, it seemed like the obvious thing to 
do. She wasn’t upset, or relieved—just calm. It always made 

her feel that way: burning bridges, driving people away. 
Simplifying her life. 

She’d left the terminal switched on after reading Durham’s 

ROM; the screen was blank, and supposedly pure black, but as 

her eyes adapted to the dark she could see it glowing a faint 
gray. Every now and then there was a brief flash at a random 

point on the screen—a pixel activated by background radiation, 

struck by a cosmic ray. She watched the flashes, like a slow 

rain falling on a window to another world, until she fell asleep. 



(Remit not paucity) 

JANUARY 2051 

Malcolm Carter presented as a tall, solid, vigorous-looking 
man in late middle age—and in fact he was fifty-eight, so his 
visitor’s body might easily have been styled directly on his 

real one. Peer remembered seeing photographs of Carter in the 
early thirties, when he rose to prominence as one of the first 
architect-programmers to concentrate on the needs of Copies, 
rather than catering to the human visitors who used virtual 
environments merely for work or entertainment. Visitors had 

ended up hiring him too, though—visitors like Kate who were 
on their way in. And Kate had moved in a similar orbit then, a 
young computer artist snatched out of obscurity in Oregon 

and adopted by the San Francisco glitterati at about the same 
time as Carter’s own ascent from a small Arizona software 
house. Peer wasn’t sure he would have recognized the man 

from those old magazine shots—but then, nobody continued 
to look the way they’d looked in the thirties, if they could pos¬ 

sibly help it. 
Carter shook hands with Peer, and nodded at Kate; Peer 

wondered, curious but not really jealous, if they were greeting 
each other a little more warmly in a private detour from the 

version of the meeting he was seeing. They were standing in a 
spacious reception area, the walls and high ceiling decorated 

with a motif of tiered concentric circles moulded into the 

cream-colored plaster, the floor tiled in black-and-white dia¬ 

monds. This was Carter’s publicly listed VR address; anyone 

at all could call the number and “come here.” The room 
spawned separate versions for separate callers, though; Peer 

and Kate had taken steps to arrive together, but there had been 
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no risk of them accidentally bumping into one of Carter’s—or 
Durham’s—wealthy clients. 

Carter said, “I hope you don’t mind if we keep this brief 
and to the point. I don’t like to use inducers for more than 

twenty-four hours at a stretch.” 
Peer said, “It’s good of you to make the time to see us at 

all.” He cursed himself silently; he was contemplating paying 
this man a substantial portion of his entire wealth—and trust¬ 
ing him with the fate of an autonomous version of his own 

consciousness. He had a right to an audience. Still, at a slow¬ 
down of sixty ... 

Carter—if it really was Carter, and not just a convincing 
mask—pointed out a door at the end of the room. “There’s a 

rough sketch of the city through there, if you want to take the 
tour later on; just call out for a guide if you need one. But I 

expect the city itself s not your main concern. What you really 
want to know is, can I fit you safely into the cracks?” 

Peer glanced at Kate. She remained silent. She was already 
convinced; this was all for his benefit. 

Carter held out a hand toward the middle of the room. “See 
that fountain?” A ten-meter-wide marble wedding cake, 

topped with a winged cherub wrestling a serpent, duly 
appeared. Water cascaded down from a gushing wound in the 
cherub’s neck. Carter said, “It’s being computed by redundan¬ 

cies in the sketch of the city. I can extract the results, because 

I know exactly where to look for them—but nobody else 
would have a hope in hell of picking them out.” 

Peer walked up to the fountain. Even as he approached, he 

noticed that the spray was intangible; when he dipped his 

hand in the water around the base he felt nothing, and the 

motion he made with his fingers left the foaming surface 

unchanged. They were spying on the calculations, not inter¬ 
acting with them; the fountain was a closed system. 

Carter said, “In your case, of course, nobody will need to 

know the results. Except you—and you’ll know them because 
you’ll be them.” 

Peer replied, almost without thinking, “Not me. My clone.” 

“Whatever.” Carter clapped his hands, and a multicolored, 
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three-dimensional lattice appeared, floating in the air above 

the fountain. “This is a schematic of part of the software run¬ 

ning the sketch of the city. Each cube represents a process. 
Packets of data—those blips of colored light—flow between 

them. 
“There’s nothing so crude as a subset of processes dedicated 

to the fountain. Every individual process—and every individ¬ 

ual packet of data—is involved with some aspect of the city. 
But there are some slightly inefficient calculations going on 
here and there, and some ‘redundant’ pieces of information 
being exchanged.” Pin-pricks in a smattering of the cubes, and 

some of the data, glowed bright blue. “One of the simplest 

tricks is to use a vector when only a direction is needed—when 
the magnitude of the vector is irrelevant. Perfectly reasonable 
operations on the vector, entirely justified in their own context, 

incidentally perform arithmetic on the magnitude. But that’s 
just one technique; there are dozens of others.” He clapped his 
hands again, and everything but the blue highlights vanished. 
The diagram re-formed, the scattered processes coming 
together into a compact grid. “The point is, the fountain gets 
computed along with the city, without any of the software 

explicitly stealing time for a parasitic task. Every line of every 

program makes sense in terms of computing the city.” 
Peer said, “And if Durham runs your code through an opti¬ 

mizer which rescales all the unnecessary vectors, trims away 

all the inefficiencies ... ?” 
Carter shook his head. “I don’t believe he’d meddle with 

the code at all, but even if he does, optimizers can only track 

things so far. In the full version of the city, the results of your 
calculations will propagate so widely that it would take 

months for any program to deduce that the data’s not actually 
needed somewhere—that it ultimately makes no difference to 

the legitimate inhabitants.” He grinned. “Optimizing anything 

to do with Copies is a subtle business. You must have heard 
about the billionaire recluse who wanted to run as fast as pos¬ 
sible—even though he never made contact with the outside 

world—so he fed his own code into an optimizer. After ana¬ 

lyzing it for a year, the optimizer reported this program will 
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produce no output, and spat out the optimized version— 

which did precisely nothing.” 
Peer laughed, although he’d heard the joke before. 
Carter said, “The fact is, the city is so complex, there’s so 

much going on, that even if it had all been left to chance, I 

wouldn’t be surprised if there were some quite sophisticated 
secondary computations taking place, purely by accident. I 

haven’t gone looking for them, though—it would bum up far 
too much processor time. And the same applies to anyone 
searching for you. It’s just not a practical proposition. Why 

would anyone spend millions of dollars scanning for some¬ 

thing which can do no harm?” 
Peer gazed up at the blue schematic skeptically. Carter 

came across as if he knew what he was talking about, but a 
few plausible-looking graphics proved nothing. 

Carter seemed to read his mind. “If you have any doubts, 

take a look at the software I used.” A large, fat book appeared, 
floating in front of Peer. “This modifies program A to surrep¬ 

titiously carry out program B, given A is sufficiently more 
algorithmically complex than B. What that means, exactly, is 
in the technical appendix. Try it out, show it to your favorite 

expert system ... verify it any way you like.” 
Peer took hold of the book, squeezed it down to credit-card 

size, and slipped it into the back pocket of his jeans. He said, 
“There’s no reason why you shouldn’t be able to do everything 

you claim: piggyback us onto the city, hide us from searches, 
protect us from optimization. But . . . why? What do you get 

out of this? What you’re asking for is nothing, compared to 
what Durham must be paying you. So why take the risk? Or do 

you screw all your clients as a matter of principle?” 

Carter chose to seem amused, not offended. “The practice of 
skimming off a percentage of a construction project has a long, 

honorable tradition. All the more honorable if the client’s needs 

aren’t seriously compromised. In this case, there’s also some 
elegant programming involved—worth doing for its own sake. 

As for the money, I’m charging you enough to cover my costs.” 

He exchanged a look with Kate—for Peer’s benefit, or he 

wouldn’t have seen it. “But in the end. I’m only making the 
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offer as a favor. So if you think I’m going to cheat you, you’re 
welcome to decline.” 

Peer changed tack. “What if Durham is cheating his 
clients? You’re only screwing them out of a few QIPS—but 

what if Durham doesn’t plan to run the city at all, just vanish 
with the money? Have you ever seen his hardware? Have you 
used it?” 

‘.‘No. But <he never claimed—to me—that he had his own 
hardware. The version of the story I got is that the city’s going 
to run on the public networks. That’s bullshit, of course; the 

Copies funding him wouldn’t wear that for a second—it’s just 
a polite way of telling me that the hardware is none of my 
business. And as for vanishing with the money, from what I 
can deduce about his cash flow, he’ll be lucky to break even 

on the project. Which suggests to me that someone else 
entirely is handling the true financial arrangements; Durham 
is just a front man, and the real owner of the hardware will 

pay him for his troubles, once the whole thing is wrapped up.” 
“The owner of what? This hypothetical ‘breakthrough 

machine’ that nobody’s laid eyes on?” 
“If he’s persuaded Sanderson and Repetto to pay him, then 

you can be sure he’s shown them something that he hasn’t 

shown me.” 
Peer was about to protest, but Carter’s expression said: take it 

or leave it, believe what you like. I’ve done this much for my ex¬ 
lover, but the truth is, I don 7 care if you ’re convinced or not. 

Carter excused himself. When he turned and walked away 
across the room, footsteps echoing in the cavernous space, 

Peer couldn’t believe he would have hung around for the fif¬ 
teen real-time minutes it took to reach the exit. Not a busy 

man like that. In fact, he’d probably conducted two or three 
other meetings with Copies while he’d been talking to them, 

dropping in and out of the conversation, leaving a mask to 

animate his features in his absence. 
Kate said, “What’s the worst that can happen? If Durham is 

a con man, if the city’s a hoax, what have we lost? All money 

can buy us is QIPS—and you’re the one who’s so sure that it 

doesn’t matter how slowly we run.” 
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Peer scowled, still staring at the exit Carter had used, sur¬ 

prised to find himself reluctant to drag his gaze away. The 
door meant nothing to him. He said, “Half the charm of this 

lies in stealing a free ride. Or bribing Carter to steal it for us. 

There’s not much . . . dignity in stowing away on a ship going 

nowhere.” 
“You could choose not to care.” 
“I don’t want to do that. I don’t pretend to be human, but I 

still have a . .. core personality. And I don’t want equanimity. 

Equanimity is death.” 
“On the skyscraper—” 
“On the skyscraper I rid myself of distractions. And it’s 

confined to that one context. When I emerge, I still have 

goals. I still have desires.” He turned to her, reached out and 
brushed her cheek with his fingers. “You could choose not 
to care about security. Or QIPS rates, weather control, the 

politics of computing—you could choose to view all the 
threatening noises of the outside world as so much flatu¬ 

lence. Then you wouldn’t need, or want, to do this at all.” 
Kate left the body he was touching where it was, but took a 

step backward in another just like it. Peer let his hand drop to 

his side. 
She said, “Once I’m part of this billionaires’ city, I’ll hap¬ 

pily forget about the outside world. Once I have all that 
money and influence devoted to my survival.” 

“Do you mean, that will be enough to satisfy you—or do you 
intend making a conscious decision to be satisfied?” 

She smiled enigmatically—and Peer made a conscious 

decision to be moved by the sight. She said, “I don’t know 
yet. You’ll have to wait and see.” 

Peer said nothing. He realized that, in spite of his doubts, 

he’d almost certainly follow her—and not just for the shock of 

creating a second version, not just for the sake of undermining 

his last anthropomorphic delusions. The truth was, he wanted 
to be with her. All of her. If he backed out and she went ahead, 

the knowledge that he’d passed up his one opportunity to have 

a version of himself accompany her would drive him mad. He 

wasn’t sure if this was greed or affection, jealousy or loyalty— 
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but he knew he had to be a part of whatever she experienced in 
there. 

It was an unsettling revelation. Peer took a snapshot of his 
state of mind. 

Kate gestured toward'the door which led to the sketch of 

the city. 
Peer said, “Why bother with that? There’ll be plenty of 

time to explqre the real thing.” 
She looked at him oddly. “Don’t you want to satisfy your 

curiosity? Now—and forever, for the one who’ll stay 

behind?” 
He thought about it, then shook his head. “One clone will 

see the finished city. One won’t. Both will share a past when 

they’d never even heard of the place. The clone outside, who 
never sees the city, will try to guess what it’s like. The clone 

inside will run other environments, and sometimes he won’t 
think about the city at all. When he does, sometimes he’ll mis- 
remember it. And sometimes he’ll dream about wildly dis¬ 

torted versions of what he’s seen. 
“I define all those moments as part of me. So . . . what is 

there to be curious about?” 
Kate said, “I love it when you go all doctrinaire on me.” 

She stepped forward and kissed him—then as he reached out 

to hold her, she slipped away into yet another body, leaving 
him embracing nothing but dead weight. “Now shut up and 

let’s go take a look.” 

Peer doubted that he’d ever know exactly why he’d died. No 
amount of agonized introspection, tortuous video-postcard 
interrogation of ex-friends, or even expert system analysis of 

his final scan file, had brought him any nearer to the truth. The 

gap was too wide to be bridged; the last four years of his corpo¬ 

real life had been lost to him—and the events of the period 
seemed more like an ill-fated excursion into a parallel world 

than any mere episode of amnesia. 
The coroner had returned an open finding. Rock-climbing 

accidents were rare, the best technology was almost foolproof— 
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but David Hawthorne had scornfully eschewed all the molly¬ 
coddling refinements (including the black box implants which 

could have recorded the actions leading up to his death, if not 
the motives behind them). No pitons full of microchips' which 

could have performed ultrasound tomography of the cliff face 
and computed their own load-bearing capacity; no harness 
packed with intelligent crash balloons, which could have cush¬ 

ioned his sixty-meter fall onto jagged rocks; no robot climbing 
partner, which could have carried him twenty kilometers over 

rugged terrain with a broken spine and delivered him into 
intensive care as if he’d floated there on a cloud of morphine. 

Peer could empathize, to a degree. What was the point of 
being scanned, only to remain enslaved by an obsolete respect 
for the body’s fragility? Having triumphed over mortality, 

how could he have gone on living as if nothing had changed? 
Every biological instinct, every commonsense idea about the 
nature of survival had been rendered absurd—and he hadn’t 
been able to resist the urge to dramatize the transformation. 

That didn’t prove that he’d wanted to die. 

But whether his death had been pure misfortune, unequivo¬ 

cal suicide, or the result of some insanely dangerous stunt not 

(consciously) intended to be fatal, the four-years-out-of-date 
David Hawthorne had awakened in the virtual slums to realize 
that, personally, he’d given the prospect about as much serious 

consideration as that of awakening in Purgatory. Whatever 
he’d come to believe in those missing years, whatever he’d 

imagined in his last few seconds of life on that limestone over¬ 

hang, up until his final scan he’d always pictured his virtual 
resurrection as taking place in the distant future, when either 

he’d be seriously wealthy, or the cost of computing would 
have fallen so far that money would scarcely matter. 

He’d been forty-six years old, in perfect health; a senior 

executive with Incite PLC—Europe’s twenty-fifth largest mar¬ 

keting firm—second-in-charge of the interactive targeted mail 
division. With care, he could have died at the age of a hundred 

and fifty, to become an instant member of the elite—perhaps, 

by then, in a cybernetic body barely distinguishable from the 
real thing. 
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But having paid for the right not to fear death, at some level 
he must have confused the kind of abstract, literary, morally- 

charged, beloved-of-fate immortality possessed by mythical 
heroes and virtuous believers in the afterlife, with the highly 

specific free-market version he’d actually signed up for. 
And whatever the convoluted psychological explanation for 

his death, in financial terms the result was very simple. He’d 
died too soop. 

In a real-time week—a few subjective hours—he had gone 

from a model of flesh and blood in the lavish virtual apart¬ 

ment he’d bought at the time of his first scan, to a disembod¬ 
ied consciousness observing his Bunker. Even that hadn’t 
been enough to let him cling to his role in the outside world. 

Full life insurance was not available to people who’d been 
scanned—let alone those who also indulged in dangerous 
recreations—and the coroner’s verdict had even ruled out pay¬ 

ment from the only over-priced watered-down substitute pol¬ 
icy he’d been able to obtain. At a slowdown of thirty, the 
lowest Bunker-to-real-time factor the income from his invest¬ 
ments could provide, communication was difficult, and pro¬ 

ductive work was impossible. Even if he’d started burning up 
his capital to buy the exclusive use of a processor cluster, the 
time-rate difference would still have rendered him unemploy¬ 

able. Copies whose trust funds controlled massive sharehold¬ 
ings, deceased company directors who sat on the unofficial 
boards which met twice a year and made three or four 

leisurely decisions, could live with the time-dilated economics 
of slowdown. Hawthorne had died before achieving the neces¬ 

sary financial critical mass—let alone the kind of director- 

emeritus status where he could be paid for nothing but his 

name on the company letterhead. 
As the reality of his situation sank in, he’d spiraled into the 

blackest depression. Any number of expensive, disabling dis¬ 
eases might have dragged him from upper-middle-class com¬ 

fort into comparitive poverty and isolation—but dying “poor” 

had an extra sting. In corporeal life, he’d happily gone along 

with the consensus: money as the deepest level of reality, 
ownership records as the definition of truth ... while escaping 
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most weekends to the manicured garden of the English coun¬ 

tryside, camping beneath the clouds, clearing his head of the 
City’s byzantine fictions—reminding himself how artificial, 

how arbitrary, it all was. He’d never quite deluded himself 
that he could have lived off the land: “vanishing” into a forest 

mapped twice a day by EarthSat on a centimeter scale; surviv¬ 
ing on the flesh of protected species, tearing the radio-tracking 

collars off foxes and badgers with his bare teeth; stoically 
enduring any rare diseases and parasitic infestations to which 

his childhood vaccinations and polyclonal T-cell boosts hadn’t 
granted him immunity. The truth was, he almost certainly 
would have starved, or gone insane—but that wasn’t the point. 

What mattered was the fact that his genes were scarcely differ¬ 
ent from those of his hunter-gatherer ancestors of ten thousand 
years before; that air was still breathable, and free; that sun¬ 

shine still flooded the planet, still drove the food chain, still 
maintained a climate in which he could survive. It wasn’t 

physically impossible, it wasn’t biologically absurd, to imag¬ 
ine life without money. 

Watching the screens of his Bunker, he’d looked back on 

that trite but comforting understanding with a dizzying sense 

of loss—because it was no longer in his power to distance 
himself, however briefly, from the mass hallucination of 

commerce-as-reality, no longer possible to wrench some 
half-self-mocking sense of dignity and independence out of 
his hypothetical ability to live naked in the woods. Money 

had ceasfed to be a convenient fiction to be viewed with 

appropriate irony—because the computerized financial 
transactions which flowed from his investments to the net¬ 

work’s QIPS providers now underpinned everything he 
thought, everything he perceived, everything he was. 

Friendless, bodiless, the entire world he’d once inhabited 

transformed into nothing but a blur of scenery glimpsed 

through the window of a high-speed train, David Hawthorne 
had prepared to bale out. 

It was Kate who had interrupted him. She’d been delegated 

to make a “welcoming call” by a slum-dwellers’ committee, 

which she’d only joined in the hope that they’d sponsor one 
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of her projects. This was before she’d made the conscious 
decision not to desire an audience for any of her art, render¬ 
ing its quota of computing time relative to any other process 
irrelevant. 

Hawthorne’s only contact since his death had been brief 
recorded messages from ex-friends, ex-lovers, ex-relations and 
ex-colleagues, all more or less bidding him farewell, as if he’d 

embarked on,a one-way voyage to a place beyond the reach of 
modem communications. There’d also been an offer of counsel¬ 
ing from his scanning clinic’s Resurrection Trauma expert sys¬ 
tem—first ten subjective minutes absolutely free. When Kate 

had appeared on his communications screen, synched to his 
time rate and talking back, he’d poured out his soul to her. 

She’d persuaded him to postpone baling out until he’d con¬ 
sidered the alternatives. She hadn’t had to argue hard; the 
mere fact of her presence had already improved his outlook 

immeasurably. Thousands of Copies, she’d said, survived 
with slowdown factors of thirty, sixty, or worse—playing no 
part in human society, earning no money but the passive 

income from their trust funds, living at their own speed, defin¬ 
ing their worth on their own terms. He had nothing to lose by 

trying it himself. 
And if he couldn’t accept that kind of separatist existence? 

He always had the choice of suspending himself, in the hope 
that the economics of ontology would eventually shift in his 

favor—albeit at the risk of waking to find that he’d matched 
speeds with a world far stranger, far harder to relate to, than 

the present in fast motion. 
For someone whose fondest hope had been to wake in a 

robot body and carry on living as if nothing had changed, the 
slums were a shock. Kate had shown him around the Slow 
Clubs—the meeting places for Copies willing to synch to the 

rate of the slowest person present. Not a billionaire in sight. 

At the Cabaret Andalou, the musicians presented as living 

saxophones and guitars, songs were visible, tangible, psy¬ 

chotropic radiation blasting from the mouths of the singers— 

and on a good night, a strong enough sense of camaraderie, 

telepathy, synergy, could by the mutual consent of the crowd 
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take over, melting away (for a moment) all personal barriers, 
mental and mock-physical, reconstructing audience and per¬ 

formers into a single organism: one hundred eyes, two hun¬ 
dred limbs, one giant neural net resonating with the memories, 

perceptions and emotions of all the people it had been. 
Kate had shown him some of the environments she’d 

bought—and some she’d built herself—where she lived and 
worked in solitude. An overgrown, oversized, small-town 
back garden in early summer, an enhanced and modified 

childhood memory, where she carved solid sculptures out of 

nothing but the ten-to-the-ten-thousandth possibilities of 
color, texture and form. A bleak gray stretch of shoreline 
under eternally threatening clouds, the sky dark oil on canvas, 
a painting come to life, where she went to calm herself when 

she chose not to make the conscious decision to be calm. 
She’d helped him redesign his apartment, transforming it 

from a photorealist concrete box into a system of perceptions 
which could be as stable, or responsive, as he wished. Once, 

before sleep, he’d wrapped the structure around himself like a 
sleeping bag, shrinking and softening it until the kitchen cra¬ 
dled his head and the other rooms draped his body. He’d 

changed the topology so that every window looked in through 

another window, every wall abutted another wall; the whole 
thing closed in on itself in every direction, finite but border¬ 
less, universe-as-womb. 

And Kate had introduced him to Daniel Lebesgue’s interac¬ 
tive philosophical plays: The Beholder, The Sane Man (his 

adaptation of Pirandello’s Enrico IV), and, of course, Solipsist 
Nation. Hawthorne had taken the role of John Beckett, a 

reluctant Copy obsessed with keeping track of the outside 

world—who ends up literally becoming an entire society and 

culture himself. The play’s software hadn’t enacted that fate 

upon Hawthorne—intended for visitors and Copies alike, it 

worked on the level of perceptions and metaphors, not neural 

reconstruction. Lebesgue’s ideas were mesmerizing, but 

imprecise, and even he had never tried to carry them 

through—so far as anyone knew. He’d vanished from sight in 

2036; becoming a recluse, baling out, or suspending himself, 
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nobody could say. His disciples wrote manifestos, and pre¬ 
scriptions for virtual utopias; in the wider vernacular, though, 
to be “Solipsist Nation” simply meant to have ceased defer¬ 
ring to the outside world.. 

Three subjective weeks—almost four real-time years— 
after his resurrection, Hawthorne had stepped off the merry- 
go-round long enough to catch up with the news from outside. 

There’d beenmothing especially dramatic or unexpected in the 
summaries—no shocking political upheavals, no stunning 
technological breakthroughs, no more nor less civil war or 

famine than in the past. The BBC’s headlines of the day; Five 
hundred people had died in storms in southeast England. The 
European Federation had cut its intake of environmental 
refugees by forty percent. Korean investors had gone ahead 

with a threatened embargo on US government bonds, as part 
of a trade war over biotechnology tariffs, and utilities had 
begun disconnecting power, water and communications ser¬ 
vices from federal buildings. Up-to-the-minute details 
notwithstanding, it had all seemed as familiar as some brand- 

name breakfast food: the same texture, the same taste, as he 
remembered from four, from eight, years before. With his 
eyes locked on the terminal in front of him, the oddly soothing 
generic images drawing him in, the three hallucinatory weeks 

of dancing saxophones and habitable paintings had receded 
into insignificance, as if they’d been nothing but a vivid 

dream. Or at least something on another channel, with no risk 
of being mistaken for news. 

Kate had said, “You know, you can sit here forever, watch 

this forever, if that’s what you want. There are Copies—we 
call them Witnesses—who refine themselves into . . . systems 

. . . which do nothing but monitor the news, as thoroughly as 
their slowdown allows. No bodies, no fatigue, no distractions. 

Pure observers, watching history unfold.” 

“That’s not what I want.” 
He hadn’t taken his eyes off the screen, though. 

Inexplicably, he’d started to cry, softly, grieving for something 

that he couldn’t name. Not the world defined by the news sys¬ 
tems; he’d never inhabited that place. Not the people who’d 
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sent him their recorded farewells; they’d been useful at the 
time, but they meant nothing to him anymore. 

“But?” 

“But outside is still what’s real to me—even if I can’t be a 

part of it. Flesh and blood. Solid ground. Real sunlight. It’s 
still the only world that matters, in the end. I can’t pretend I 

don’t know that. Everything in here is just beautiful, inconse¬ 
quential fiction.” Including you. Including me. 

Kate had said, “You can change that.” 

“Change what? Virtual Reality is Virtual Reality. I can’t 
transform it into something else.” 

“You can change your perspective. Change your attitudes. 
Stop viewing your experiences here as less than real." 

“That’s easier said than done.” 
“But it isn’t.” 

She’d summoned up a control panel, shown him the soft¬ 
ware he could use: a program which would analyze his model- 
of-a-brain, identify his qualms and misgivings about turning 
his back on the world—and remove them. 

“A do-it-yourself lobotomy.” 

“Hardly. There’s no ‘physical’ excision. The program car¬ 

ries out trial-and-error adjustment of synaptic weights, until it 

finds the minimum possible alteration which achieves the 
desired goal. A few billion short-lived stripped-down versions 
of your brain will be tested and discarded along the way, but 
don’t let that bother you.” 

“You’ve run this on yourself?” 

She’d laughed. “Yes. Out of curiosity. But it found nothing 

to change in me. I’d already made up my mind. Even on the 
outside, I knew this was what I wanted.” 

“So ... I press a button and there’s someone new sitting 

here? One instant synthetic satisfied customer? I annihilate 
myself, just like that?” 

“You’re the one who jumped off a cliff.” 
“No. I’m the one who didn’t.” 

“You won’t ‘annihilate yourself.’ You’ll only change as much 

as you have to. And you’ll still call yourself David Hawthorne. 

What more can you ask for? What more have you ever done?” 
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They’d talked it through for hours, debating the fine philo¬ 

sophical and moral points; the difference between “naturally” 
accepting his situation, and imposing acceptance upon him¬ 

self. In the end, though, when he’d made the decision, it had 
seemed like just another part of the dream, just another 
inconsequential fiction. In that sense, the old David 

Hawthorne had been true to his beliefs—even as he rewired 
them out of existence. 

Kate had been wrong about one thing. Despite the perfect 
continuity of his memories, he’d felt compelled to mark the 
transition by choosing a new name, plucking the whimsical 

monosyllable out of thin air. 
The “minimum possible alteration”? Perhaps if he had ended 

up less radically Solipsist Nation, far more of his personality 

would have to have been distorted for him to have been con¬ 
vinced at all. A few bold necessary cuts had squared the circle, 

instead of a thousand finicky mutilations. 
That first change, though, had cleared the way for many 

more, a long series of self-directed mutations. Peer (by 
choice) had no patience with nostalgia or sentimentality; if 
any part of his personality offended him, he struck it out. 
Some traits had (most likely) vanished forever: a horde of 

petty jealousies, vanities, misgivings and pointless obsessions; 
a tendency to irrational depression and guilt. Others came and 

went. Peer had acquired, removed and restored a variety of 
talents, mood predispositions and drives; cravings for knowl¬ 

edge, art and physical experience. In a few subjective days, he 
could change from an ascetic bodiless student of Sumerian 

archaeology, to a hedonistic gastronome delighting in nothing 
more than the preparation and consumption of lavishly simu¬ 

lated feasts, to a disciplined practitioner of Shotokan karate. 
A core remained; certain values, certain emotional 

responses, certain aesthetic sensibilities had survived these 

transitions unscathed. 
As had the will to survive itself. 
Peer had once asked himself: Was that kernel of invari¬ 

ants—and the more-or-less unbroken thread of memory— 

enough? Had David Hawthorne, by another name, achieved 
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the immortality he’d paid for? Or had he died somewhere 
along the way? 

There was no answer. The most that could be said, at any 
moment, was that someone existed who knew—or believed— 
that they’d once been David Hawthorne. 

And so Peer had made the conscious decision to let that be 
enough. 



(Rip, tie, cut toy man) 

JUNE 2045 

Paul switched on the terminal and made contact with his old 

organic self. The djinn looked tired and frayed; all the beg¬ 
ging and bribery required to set up the latest stage of the 
experiment must have taken its toll. Paul felt more alive than 
he’d ever felt, in any incarnation; his stomach was knotted 

with something like fear, but the electric tingling of his skin 
felt more like the anticipation of triumph. His body was about 

to be mutilated, carved up beyond recognition—and yet he 
knew he would survive, suffer no harm, feel no pain. 

Squeak. “Experiment three, trial zero. Baseline data. All 
computations performed by processor cluster number four six 
two, Hitachi Supercomputer Facility, Tokyo.” 

“One. Two. Three.” It was nice to be told where he was, at 
last; Paul had never visited Japan before. “Four. Five. Six.” 

And on his own terms, he still hadn’t. The view out the window 
was Sydney, not Tokyo; why defer to the external geography, 

when it made no difference at all? “Seven. Eight. Nine. Ten.” 
Squeak. “Trial number one. Model partitioned into five 

hundred sections, run on five hundred processor clusters, dis¬ 

tributed globally.” 
Paul counted. Five hundred clusters. Five only for the 

crudely modeled external world; all the rest were allocated 

to his body—and most to the brain. He lifted his hand to 
his eyes—and the information flow that granted him motor 

control and sight traversed tens of thousands of kilometers 

of optical cable. There was no (perceptible) delay; each 

part of him simply hibernated when necessary, waiting for 

the requisite feedback from around the world. 
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It was, of course, pure lunacy, computationally and eco¬ 

nomically; Paul guessed that he was costing at least a hundred 
times as much as usual—not quite five hundred, since each 

cluster’s capacity was only being partly used—and his slow¬ 
down factor had probably risen from seventeen to as much as 

fifty. Once, it had been hoped that devoting hundreds of com¬ 
puters to each Copy might improve the slowdown problem, 

not worsen it—but the bottlenecks in shifting data between 
processor clusters kept even the richest Copies from reducing 

the factor below seventeen. It didn’t matter how many super¬ 
computers you owned, because splitting yourself between 
them wasted more time on communications than was saved by 
the additional computing power. 

Squeak. “Trial number two. One thousand sections, one 
thousand clusters.” 

Brain the size of a planet—and here I am, counting to ten. 

Paul recalled the perennial—naive and paranoid—fear that all 
the networked computers of the world might one day sponta¬ 
neously give birth to a global hypermind; but he was, almost 
certainly, the first planet-sized intelligence on Earth. He didn’t 

feel much like a digital Gaia, though. He felt exactly like an 
ordinary human being sitting in a room a few meters wide. 

Squeak. “Trial number three. Model partitioned into fifty 
sections and twenty time sets, implemented on one thousand 
clusters.” 

“One. Two. Three.” Paul struggled to imagine the outside 
world on his own terms, but it was almost impossible. Not 

only was he scattered across the globe, but widely separated 

machines were simultaneously computing different moments 
of his subjective time frame. Was the distance from Tokyo to 

New York now the length of his corpus callosum? Had the 

world shrunk to the size of his skull—and vanished from 

time altogether, except for the fifty computers which con¬ 
tributed at any one time to what he called “the present”? 

Maybe not—although in the eyes of some hypothetical 
space traveler the whole planet was virtually frozen in time, 

and flat as a pancake. Relativity declared that this point of 

view was perfectly valid—but Paul’s was not. Relativity 
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permitted continuous deformation, but no cutting and pasting. 

Why not? Because it had to allow for cause and effect. 
Influences had to be localized, traveling from point to point at 

a finite velocity; chop up space-time and rearrange it, and the 

causal structure would fall apart. 
What if you were an observer, though, who had no causal 

structure? A self-aware pattern appearing by chance in the 

random twitghes of a noise machine, your time coordinate 
dancing back and forth through causally respectable “real 
time”? Why should you be declared a second-class being, 

with no right to see the universe your way? Ultimately, what 
difference was there between so-called cause and effect, and 

any other internally consistent pattern? 
Squeak. “Trial number four. Model partitioned into fifty 

sections and twenty time sets; sections and states randomly 

allocated to one thousand clusters.” 

“One. Two. Three.” 
Paul stopped counting, stretched his arms wide, stood up 

slowly. He wheeled around once, to examine the room, check¬ 
ing that it was still intact, still complete. Then he whispered, 

“This is dust. All dust. This room, this moment, is scattered 
across the planet, scattered across five hundred seconds or 
more—but it still holds itself together. Don’t you see what 

that means?” 
The djinn reappeared, but Paul didn’t give him a chance to 

speak. The words flowed out of him, unstoppable. He under¬ 

stood. 
“Imagine ... a universe entirely without structure, with¬ 

out shape, without connections. A cloud of microscopic 
events, like fragments of space-time . . . except that there is 

no space or time. What characterizes one point in space, for 

one instant? Just the values of the fundamental particle 

fields, just a handful of numbers. Now, take away all notions 
of position, arrangement, order, and what’s left? A cloud of 

random numbers. 
“That’s it. That’s all there is. The cosmos has no shape at 

all—no such thing as time or distance, no physical laws, no 

cause and effect. 
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“But... if the pattern that is me could pick itself out from all 
the other events taking place on this planet... why shouldn’t the 

pattern we think of as ‘the universe’ assemble itself, find itself, in 
exactly the same way? If I can piece together my own coherent 

space and time from data scattered so widely that it might as well 

be part of some giant cloud of random numbers . . . then what 
makes you think that you’re not doing the very same thing?” 

The djinn's expression hovered between alarm and irritation. 

Squeak. “Paul . . . what’s the point of all this? ‘Space-time 
is a construct; the universe is really nothing but a sea of dis¬ 

connected events . . . ’ Assertions like that are meaningless. 
You can believe it if you want to . . . but what difference 
would it make?” 

“What difference? We perceive—we inhabit—one arrange¬ 
ment of the set of events. But why should that arrangement be 

unique? There’s no reason to believe that the pattern we’ve 
found is the only coherent way of ordering the dust. There 

must be billions of other universes coexisting with us, made of 
the very same stuff—just differently arranged. If / can perceive 

events thousands of kilometers and hundreds of seconds apart 
to be side by side and simultaneous, there could be worlds, and 

creatures, built up from what we’d think of as points in space- 

time scattered all over the galaxy, all over the universe. We’re 
one possible solution to a giant cosmic anagram . . . but it 
would be ludicrous to believe that we’re the only one.” 

Squeak. Durham snorted. “A cosmic anagram? So where 
are all the leftover letters? If any of this were true—and the 

primordial alphabet soup really is random—don’t you think 

it’s highly unlikely that we could structure the whole thing?” 

Paul thought about it. “We haven’t structured the whole 
thing. The universe is random, at the quantum level. 

Macroscopically, the pattern seems to be perfect; microscopi¬ 

cally, it decays into uncertainty. We’ve swept the residue of 
randomness down to the lowest level.” 

Squeak. The djinn strived visibly for patience. “Paul . . . 
none of this could ever be tested. How would anyone ever 

observe a planet whose constituent parts were scattered across 

the universe, let alone communicate with its hypothetical 
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inhabitants? What you’re saying might have a certain—purely 

mathematical—validity: grind the universe into fine enough 

dust, and maybe it could be rearranged in other ways that make 
as much sense as the original. If those rearranged worlds are 
inaccessible, though, it’s-all angels on the heads of pins.” 

“How can you say that? I’ve been rearranged! I’ve visited 
another world!” 

Squeak. “If you did, it was an artificial world; created, not 
discovered/’ 

“Found, created ... there’s no real difference.” 

Squeak. “What are you claiming? Some influence from this 
other world flowed into the computers, changed the way the 

model ran?” 
“Of course not! Your pattern hasn’t been violated; the com¬ 

puters did exactly what was expected of them. That doesn’t 
invalidate my perspective. Stop thinking of explanations, 
causes and effects; there are only patterns. The scattered 

events that formed my experience had an internal consistency 
every bit as real as the consistency in the actions of the com¬ 
puters. And perhaps the computers didn’t provide all of it.” 

Squeak. “What do you mean?” 
“The gaps, in experiment one. What filled them in? What 

was I made of, when the processors weren’t describing me? 

Well ... it’s a big universe. Plenty of dust to be me, in 
between descriptions. Plenty of events—nothing to do with 

your computers, maybe nothing to do with your planet or your 
epoch—out of which to construct ten seconds of experience.” 

Squeak. The djinn looked seriously worried now. “You’re a 

Copy in a virtual environment under computer control. Nothing 

more, nothing less. These experiments prove that your internal 

sense of space and time is invariant. That’s exactly what we 
always expected—remember? Come down to Earth. Your states 

are computed, your memories have to be what they would have 

been without manipulation. You haven’t visited any other 

worlds, you haven’t built yourself out of fragments of distant 

galaxies.” 
Paul laughed. “Your stupidity is . . . surreal. What did you 

create me for, if you’re not even going to listen to what I have 
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to say? I’ve had a glimpse of the truth behind . . . everything: 
space, time, the laws of physics. You can’t shrug that off by 

saying that what happened to me was inevitable.” 

Squeak. “Control and subject are still identical.” 
“Of course they are! That’s the whole point! Like . . . grav¬ 

ity and acceleration in General Relativity—it all depends on 
what you can’t tell apart. This is a new Principle of 
Equivalence, a new symmetry between observers. Relativity 

threw out absolute space and time—but it didn’t go far 

enough. We have to throw out absolute cause and effect!” 
Squeak. The djinn muttered, dismayed, “Elizabeth said this 

would happen. She said it was only a matter of time before 
you’d lose touch.” 

Paul stared at him, jolted back to the mundane. “Elizabeth? 
You said you hadn’t even told her.” 

Squeak. “Well, I have now. I didn’t tell you, because I 
didn’t think you’d want to hear her reaction.” 

“Which was?” 

Squeak. “I was up all night arguing with her. She wanted 

me to shut you down. She said I was . . . seriously disturbed, 
to even think about doing this.” 

Paul was stung. “What would she know? Ignore her.” 

Squeak. Durham frowned apologetically—an expression 
Paul recognized at once, and his guts turned to ice. “Maybe I 

should pause you, while I think things over. Elizabeth raised 
some . . . valid ethical questions. I think I should talk it 
through with her again.” 

“Fuck that! I’m not here for you to put on ice every time 
you have a change of heart. And if Elizabeth wants to have a 

say in my life, she can damn well talk it through with me.” 

Paul could see exactly what would happen. If he was 

paused, Durham wouldn’t restart him—he’d go back to the 
original scan file and start again from scratch, handling his 

prisoner differently, hoping to end up with a more cooperative 

subject. Maybe he wouldn’t even perform the first set of 
experiments at all. 

The ones which had given him this insight. 
The ones which had made him who he was. 
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Squeak. “I need time to think. It would only be temporary. I 
promise.” 

“No! You have no right!” 
Durham hesitated. Paul felt numb, disbelieving. Some part of 

him refused to acknowledge any danger—refused to accept that 
it could be this easy to die. Being paused wouldn’t kill him, 

wouldn’t harm him, wouldn’t have the slightest effect. What 

would kill him would be not being restarted. He’d be passively 
annihilated; ignored out of existence. The fate that befell his 
own shit. 

Durham reached offscreen. 
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(Remit not paucity) 

FEBRUARY 2D 5 1 

Maria said, “Recalculate everything up to epoch five, then 
show me sunrise on Lambert. Latitude zero, longitude zero, 
altitude one.” 

She waited, staring into the blank workspace, fighting the 
temptation to change her instructions and have the software 
display every stage of the simulation, which would have 
slowed things down considerably. After several minutes, a fis¬ 
sured dark plain appeared, raked with silver light. The 
unnamed sun—dazzling and swollen, and, so low in the sky, 
too white by far—turned a chain of extinct volcanoes on the 
horizon into black silhouettes like a row of pointed teeth. In 
the foreground, the surface looked glassy, inhospitable. 

Maria raised her viewpoint to a thousand meters, then sent 
it skimming east. The terrain repeated itself, the eerily sym¬ 
metric cones of dead volcanoes the only relief from the frac¬ 
tured igneous plains. This specific, detailed scenery was 
nothing more than a series of computerized “artist’s impres¬ 
sions,” manufactured on demand from purely statistical data 
about the planet’s topography; the simulation itself hadn’t 
dealt with anything so finicky as individual volcanoes. 
Touring the planet was a wasteful means of finding out any¬ 
thing—but it was hard to resist playing explorer, treating 
this world as if its secrets had to be deduced painstakingly 
from its appearance . . . even when the truth was the exact 
opposite. Reluctantly, Maria froze the image and went 
straight to the underlying numerical data. The atmosphere 
was much too thin, again. And this time, there was almost no 
aqua at all. 
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She backtracked through the simulation’s history to see 

when the aqua had been lost, but this version of Lambert had 
never possessed significant oceans—or ice caps, or atmo¬ 
spheric vapor. She’d made a slight change in the composition 

of the primordial gas-and-dust cloud, increasing the propor¬ 

tion of blue and yellow atoms, in the hope that this would ulti¬ 
mately lead to a denser atmosphere for Lambert. Instead, 

she’d caused more than half of the debris in the Kuiper belt to 
condense into a whole new stable outer planet. As a conse¬ 

quence, far fewer ice-rich comets from the belt had ended up 
striking Lambert, robbing it of its largest source of aqua by 
far—and much of its atmosphere. Gas released by volcanic 
eruptions provided a poor substitute; the pressure was far too 

low, and the chemistry was all wrong. 
Maria was beginning to wish she’d kept her mouth shut. It 

had taken her almost an hour on the phone to persuade 
Durham that it was worth trying to give Lambert a proper 
astronomical context, and a geological history that stretched 

back to the birth of its sun. 
“If we present this world as a fait accompli, and say: 

“Look, it can exist in the Autoverse” ... the obvious response 

to that will be: “Yes, it can exist—if you put it there by 
hand—but that doesn’t mean it’s ever likely to haformed," 
If we can demonstrate a range of starting conditions that lead 

to planetary systems with suitable worlds, that will be one less 

element of uncertainty to be used against us.” 
Durham had eventually agreed, so she’d taken an off-the- 

shelf planetary-system modeling program—irreverently titled 

The Laplacian Casino—and adapted it to Autoverse chem¬ 

istry and physics; not the deep physics of the Autoverse cellu¬ 
lar automaton, but the macroscopic consequences of those 
rules. Mostly, that came down to specifying the properties of 

various Autoverse molecules: bond energies, melting and boil¬ 

ing points versus pressure, and so on. Aqua was not just water 

by another name, yellow atoms were not identical to nitro¬ 
gen—and although some chemical reactions could be trans¬ 

lated as if there was a one-to-one correspondence, in the giant 
fractionating still of a protostellar nebula subtle differences in 
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relative densities and volatilities could have profound effects 

on the final composition of each of the planets. 
There were also some fundamental differences. Since the 

Autoverse had no nuclear forces, the sun would be heated 
solely by gravitational energy—the velocity its molecules 

acquired as the diffuse primordial gas cloud fell in on itself. In 
the real universe, stars unable to ignite fusion reactions ended 

up as cold, short-lived brown dwarfs—but under Autoverse 
physics, gravitational heating could power a large enough star 

for billions of years. (Units of space and time were not strictly 
translatable—but everybody but the purists did it. If a red 

atom’s width was taken to be that of hydrogen, and one grid¬ 
spacing per clock-tick was taken as the speed of light, a more 

or less sensible correspondence emerged.) Similarly, although 
Planet Lambert would lack internal heating from radioisotope 
decay, its own gravitational heat of formation would be great 

enough to drive tectonic activity for almost as long as the sun 
shone. 

Without nuclear fusion to synthesize the elements, their origin 

remained a mystery, and a convenient gas cloud with traces of 
all thirty-two—and the right mass and rotational velocity—had 
to be taken for granted. Maria would have liked to have explored 

the cloud’s possible origins, but she knew the project would 

never be finished if she kept lobbying Durham to expand the 

terms of reference. The point was to explore the potential diver¬ 
sity of Autoverse life, not to invent an entire cosmology. 

Gravity in the Autoverse came as close as real-world grav¬ 
ity to the classical, Newtonian inverse-square law for the 

range of conditions that mattered, so all the usual real-world 

orbital dynamics applied. At extreme densities, the cellular 

automaton’s discrete nature would cause it to deviate wildly 

from Newton—and Einstein, and Chu—but Maria had no 

intention of peppering her universe with black holes, or other 
exotica. 

In fact, gravity had been seen as an irrelevant side effect of 

Lambert’s original choice of automaton rules—since running 

an Autoverse large enough for it to make the slightest differ¬ 

ence was blatantly impossible—and several people had tried 
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to remove the redundancy, while leaving everything else 

intact. Nobody had succeeded, though; their “rationalized” 

versions had always failed to generate anything remotely like 
the rich chemistry of the original. A Peruvian mathematician, 
Ricardo Salazar, had eventually proved that they shouldn’t 

have bothered: the Autoverse rules were poised on the border 
between two radically different levels of algorithmic com¬ 

plexity, and any tinkering in the hope of improved efficiency 
was necessarily self-defeating. The presence or absence of 

gravity, in itself, had no bearing on Autoverse chemistry—but 
the roots of both phenomena in the simple automaton rules 
seemed to be inextricably entwined. 

Maria was aiming for a star with four planets. Three small 

worlds, one giant. The seed-world, Lambert, second from the 
sun—with a decent-sized moon if possible. Whether or not 

tidal pools had been a driving force in real-world evolution, 

life’s bridge from sea to land (and even though the sun itself 
would cause small tides, regardless), it couldn’t hurt to make 
Lambert as generally Earth-like as possible, since Earth was 
still the only example to turn to for inspiration. With so much 

about terrestrial evolution still in dispute, the safest policy was 
to cover every factor which might have been significant. The 

gravitational effects of the other planets would ensure a rea¬ 
sonably complex set of Milankovitch cycles: minor orbital 

changes and axis wobbles, providing long-term climate varia¬ 
tions, ice ages and interglacials. A belt of comets and other 

debris would complete the picture; not merely supplying an 
atmosphere, early on, but also offering the chance of occa¬ 

sional mass-extinctions for billions of years to come. 

The trick was to ensure that all of these supposedly 
evolution-enhancing features coincided with a version of 
Lambert which could support the seed organism in the first 

place. Maria had half a dozen possible modifications to A. lam- 

berti in mind, to render it self-sufficient, but she was waiting to 

see what kind of environments were available before making a 

final decision. 
That still left unanswered the question of whether the seed 

organism—or life of any kind—could have arisen on Lambert, 
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rather than being placed there by human hands. Max 

Lambert’s original reason for designing the Autoverse had 
been the hope of observing self-replicating molecular sys¬ 

tems—primitive life—arising from simple chemical mixtures. 

The Autoverse was meant to provide a compromise between 
real-world chemistry—difficult and expensive to manipulate 
and monitor in test-tube experiments, and hideously slow to 

compute in faithful simulations—and the tantalizing abstrac¬ 
tions of the earliest “artificial life”: computer viruses, genetic 
algorithms, self-replicating machines embedded in simple cellu¬ 

lar automaton worlds; all trivially easy to compute, but unable to 
throw much light on the genesis of real-world molecular biology. 

Lambert had spent a decade trying to find conditions which 
would lead to the spontaneous appearance of Autoverse life, 
without success. He’d constructed A. lamberti—a twelve-year 

project—to reassure himself that his goal wasn’t absurd; to 
demonstrate that a living organism could at least function in 

the Autoverse, however it had come to be there. A. lamberti 
had permanently side-tracked him; he’d never returned to his 
original research. 

Maria had daydreamed about embarking on her own 

attempt at abiogenesis, but she’d never done anything about it. 
That kind of work was open-ended; in comparison, any prob¬ 

lems with mutation in A. lamberti seemed utterly tractable and 

well-defined. And although, in a sense, it went to the heart of 
what Durham was trying to prove, she was glad he’d chosen 

to compromise; if he’d insisted on starting his “thought exper¬ 

iment” with a totally sterile world, the uncertainties in the 
transition from inanimate matter to the simplest Autoverse life 

would have overwhelmed every other aspect of the project. 

She scrapped the desert Planet Lambert and returned to the 
primordial gas cloud. She popped up a gadget full of slider con¬ 

trols and adjusted the cloud’s composition, taking back half the 

increases she’d made in the proportions of blue and yellow. 

Planetology by trial and error. The starting conditions for real- 

world systems with Earth-like planets had been mapped out long 

ago, but nobody had ever done the equivalent for the Autoverse. 
Nobody had ever had a reason. 
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Maria felt a flicker of unease. Each time she stopped to 

remind herself that these worlds would never exist—not even 
in the sense that a culture of A. lamberti “existed”—the whole 

project seemed to shift perspective, to retreat into the distance 
like a mirage. The work.itself was exhilarating, she couldn’t 

have asked for anything more, but each time she forced her¬ 
self to put it all into context—not in the Autoverse, but in the 

real world—$he found herself light-headed, disoriented. 
Durham’s reasons for the project were so much flimsier than 

the watertight internal logic of the thing itself; stepping back 
from the work was like stepping off a rock-solid planet and 
seeing it turn into nothing but a lightly tethered balloon. 

She stood and walked over to the window, and parted the 

curtains. The street below was deserted; the concrete glowed 

in the hyperreal glare of the midday sun. 
Durham was paying her good money—money that would 

help get Francesca scanned. That was reason enough to press 
on. And if the project was ultimately useless, at least it did no 

harm; it was better than working on some hedonistic VR resort 
or some interactive war game for psychotic children. She let 
the curtain fall back into place and returned to her desk. 

The cloud floated in the middle of the workspace, roughly 

spherical, rendered visible in spite of the fact that its universe was 
empty of stars. That was a shame; it meant the future citizens of 

Lambert were destined to be alone. They’d have no prospect of 
ever encountering alien life—unless they built their own comput¬ 

ers, and modeled other planetary systems, other biospheres. 
Maria said, “Recalculate. Then show me sunrise again.” 

She waited. 
And this time—false colors, by definition—the disk of the 

sun was bright cherry red, beneath a thick bank of clouds 

streaked orange and violet, spread across the sky—and the 
whole scene was repeated, stretched out before her, shimmer¬ 

ing, inverted. Mirrored in the face of the waters. 

By a quarter to eight, Maria was thinking about logging off 

and grabbing some food. She was still on a high, but she could 
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feel how close she was coming to the point where she’d be 

useless for the next thirty-six hours if she pushed herself any 
further. 

She’d found a range of starting conditions for the cloud 
which consistently gave rise to hospitable versions of Lambert, 

along with all the astronomical criteria she’d been aiming 
for—except for the large satellite, which would have been a 

nice touch but wasn’t critical. Tomorrow, she could begin the 
task of providing A. lamberti with the means of surviving 

alone on this world, manufacturing its own nutrose from thin 
air, with the help of sunlight. Other workers had already 

designed a variety of energy-trapping pigment molecules; the 
“literal translation” of chlorophyll lacked the right photochemi¬ 
cal properties, but a number of useful analogues had been 

found, and it was a matter of determining which could be inte¬ 
grated into the bacteria’s biochemistry with the fewest compli¬ 
cations. Bringing photosynthesis to the Autoverse would be the 

hardest part of the project, but Maria felt confident; she’d stud¬ 

ied Lambert’s notes, and she’d familiarized herself with the full 
range of techniques he’d developed for adapting biochemical 
processes to the quirks of Autoverse chemistry. And even if the 

pigment she chose, for the sake of expediency, wasn’t the most 
efficient molecule for the task, as long as the seed organism 

could survive and reproduce it would have the potential to 
stumble on a better solution itself, eventually. 

The potential, if not the opportunity. 

She was about to shut down The Laplacian Casino when a 
message appeared in the foreground of the workspace: 

Juno: Statistical analysis of response times and error 

rates suggests that your link to the JSN is being moni¬ 
tored. Would you like to switch to a more heavily 
encrypted protocol? 

Maria shook her head, amused. It had to be a bug in the soft¬ 

ware, not a bug on the line. Juno was a public-domain program 

(free, but all donations welcome) which she’d downloaded purely 

as a gesture of solidarity with the US privacy lobby. Federal laws 
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there still made bug-detection software, and any half-decent 
encryption algorithms, illegal for personal use—lest the FBI be 

inconvenienced—so Maria had sent Juno’s authors a donation to 
help them fight the good fight. Actually installing the program had 
been a joke; the idea of anyone going to the trouble of listening 

in to her conversations with her mother, her tedious VR con¬ 

tract work, or her self-indulgent excursions into the Autoverse, 
was Judicrous.f 

Still, the joke had to be carried through. She popped up a 
word processor on the JSN—the terminal’s local one wouldn’t 

have shown up to an eavesdropper tapping the fiber—and typed: 

Whoever you are, be warned: I’m about to display the 
Langford Mind-Erasing Fractal Basilisk, so 

The doorbell rang. Maria checked the peephole camera’s 
view. There was a woman on the front step, nobody she knew. 
Early forties, conservatively dressed. The not-so-subtle give¬ 
away was clearly visible behind her: one compact two-seater 
Mitsubishi “Avalon” electric car. The New South Wales Police 

Department were probably the only people in the world who’d 
bought that model, before the Bankstown factory closed down 
in forty-six. Maria had often wondered why they didn’t give in 
and fit blue flashing lights to all their supposedly unmarked 

cars; acknowledging the situation would have been more dig¬ 

nified than carrying on as if nobody knew. 
Dredging her memory for recent misdemeanors—but find¬ 

ing none—she hurried downstairs. 

“Maria Deluca?” 

“Yes.” 
“I’m Detective-Sergeant Hayden. Computer Fraud Squad. I’d 

like to ask you a few questions, if that’s convenient.” 
Maria rescanned for guilty secrets; still no trace—but she 

would have preferred a visitor from Homicide or Armed 

Robbery, someone who’d clearly come to the wrong house. 
She said, “Yes, of course. Come in.” Then, as she backed 

away from the door, “Ah—I nearly forgot, I suppose I should 

verify ... ?” 
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Hayden, with a thin smile of blatantly insincere approval, 
let Maria plug her notepad into the socket of her Police 

Department badge. The notepad beeped cheerfully; the badge 

knew the private code which matched the current public key 
being broadcast by the Department. 

Seated in the living room, Hayden got straight to the point. 
She displayed a picture on her notepad. 

“Do you know this man?” 

Maria cleared her throat. “Yes. His name’s Paul Durham. I’m 
. . . working for him. He’s given me some contract program¬ 
ming.” She felt no surprise; just the jolt of being brought down 

to earth. Of course the Fraud Squad were interested in Durham. 

Of course the whole fantasy of the last three months was 
about to unravel before her eyes. Aden had warned her. She’d 
known it herself. It was a dream contract, too good to be true. 

An instant later, though, she backed away from that reac¬ 
tion, furious with herself. Durham had paid the money into 
the trust fund, hadn’t he? He’d met the costs of her new JSN 

account. He hadn’t cheated her. Too good to be true was idiot 

fatalism. Two consenting adults had kept all their promises to 
each other; the fact that no outsider would understand the 
transaction didn’t make it a crime. And after all he’d done for 
her, at the very least she owed him the benefit of the doubt. 

Hayden said, “What kind of ‘contract programming’?” 

Maria did her best to explain without taking all night. 

Hayden was—not surprisingly—reasonably computer literate, 
and even knew what a cellular automaton was, but either she 

hadn’t heard of the Autoverse, or she wanted to hear it all 
again from Maria. 

“So you believe this man’s paying you thirty thousand dol¬ 

lars ... to help him state his position on a purely theoretical 
question about artificial life?” 

Maria tried not to sound defensive. “I’ve spent tens of thou¬ 
sands of dollars on the Autoverse, myself. It’s like a lot of other 

hobbies; it’s a world unto itself. People can get obsessive, 

extravagant. It’s no stranger than .. . building model airplanes. 
Or reenacting battles from the American Civil War.” 

Hayden didn’t argue the point, but she seemed unmoved by 
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the comparisons. “Did you know that Paul Durham sold insur¬ 
ance to Copies?” 

“I knew he was an insurance salesman. He told me that 
himself. Just because he’s not a professional programmer 

doesn’t mean he can’t—”• 
“Did you know he was also trying to sell his clients shares 

in some kind of sanctuary? A place to go—or to send a 

clone—in case- the political climate turned against them?” 
Maria blinked. “No. What do you mean—a sanctuary? A 

privately owned supercomputer? He’s been trying to raise 

money, form a consortium ... ?” 
Hayden said flatly, “He’s certainly raising money—but I 

doubt he’ll ever raise enough to purchase the kind of hard¬ 

ware he’d need for the kind of service he’s offering.” 
“So, what are you accusing him of doing? Embarking on a 

business venture which you don’t happen to believe will be 
successful?” Hayden said nothing. “Have you spoken to him 
about this? There might be a simple explanation for whatever 

you’ve been told. Some senile Copy might have taken his 
sales pitch for a perpetuity fund the wrong way.” Senile 
Copy? Well . . . some postdementia scan file might have 

proved resistant to the cognitive repair algorithms. 
Hayden said, “Of course we’ve spoken to him. He’s 

refused to cooperate, he won’t discuss the matter. That’s why 

we’re hoping you’ll be able to assist us.” 
Maria’s defiant optimism wavered. If Durham had nothing 

to hide, why would he refuse to defend himself? 
She said, “I don’t see how I can help you. If you think he’s 

been misleading his clients, go talk to his clients. It’s their tes¬ 

timony you need, not mine.” 
There was an awkward pause, then Hayden said, “The testi¬ 

mony of a Copy has no standing; legally, they’re just another 

kind of computer software.” 
Maria opened her mouth, then realized that any excuse she 

offered would only make her sound more foolish. She salvaged 

some pride with the silent observation that the legal position of 

Copies was so farcical that any sane person could have trouble 

keeping it in mind. 
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Hayden continued. “Durham could be charged with defraud¬ 
ing the executors of the estates, by means of supplying mis¬ 
leading data to the software they use to advise them. There are 

precedents for that; it’s like publishing false prospectus infor¬ 
mation that causes automated share-buying programs to buy 

your stock. But there’s still the question of evidence. We can 

interview Copies as an informal source of information, to 
guide an investigation, but nothing they say will stand up in 
court.” 

Maria recalled an episode of The Unclear Family where a 

similar problem had arisen. Babette and Larry Unclear had wit¬ 

nessed bank accounts being pilfered, when the relevant data 
trail had—inexplicably—taken solid form as an accusing 

tableau of ice-sculptures in their cyber-suburban backyard. She 

couldn’t recall exactly how the plot had turned out; ten-year-old 
Leroy had probably done something marginally illegal, but 

morally unimpeachable, to trick the thieves into giving them¬ 
selves away to the authorities ... 

She said, “I don’t know what you expect me to tell you. 

Durham hasn’t defrauded me. And I don’t know anything 
about this scheme.” 

“But you’re working on it with him.” 
“I certainly am not!” 

Hayden said drily, “You’re designing a planet for him. 
What do you think that’s for?” 

Maria stared at her blankly for a second, then almost 

laughed. “I’m sorry, I can’t have explained things very well. 

I’m designing a planet that “could” exist in the Autoverse, in 
the broadest sense of the word. It’s a mathematical possibility. 

But it’s too large to be run on a real computer. It’s not some 
VR—” 

Hayden cut her off. “I understand that perfectly. That 
doesn’t mean Durham’s clients would have grasped the dis¬ 

tinction. Technical details about the Autoverse aren’t exactly 
general knowledge.” 

True. Maria hesitated. But— 

“It still makes no sense. For a start, these people would have 

advisers, researchers, who’d tell them that anyone promising 
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them an Autoverse planet was full of shit. And why would 

Durham offer them an Autoverse planet—covered in primordial 
slime—when he could offer them a standard set of VR environ¬ 

ments which would be a thousand times more attractive and a 
1 

thousand times more plausible?” 
“I believe he’s offering them both. He’s hired an architect 

in the US to work on the VR part.” 
“But why both? Why not just VR? You couldn’t fit a single 

Copy into the Autoverse—and if you did, it would die on the 

spot. It would take fifty or sixty years of research to translate 
human biochemistry into Autoverse terms.” 

“They wouldn’t know that.” 
“They could find out in ten seconds flat. Forget about 

advisers; it would take one call to a knowledge miner, total 

cost five dollars. So why tell a lie that could be so easily 
uncovered? What’s the advantage—from a Copy’s point of 
view—of an Autoverse planet over patchwork VR?” 

Hayden was unfazed. “You’re the Autoverse expert. So you 

tell me.” 
“I don’t know.” Maria stood up. She was beginning to feel 

claustrophobic; she hated having strangers in the house. “Can 

I get you something to drink? Tea? Coffee?” 

“No. But you go ahead-—” 
Maria shook her head and sat down again; she had a feeling 

that if she went into the kitchen, she wouldn’t want to return. 
She couldn’t see why Durham would refuse to talk to the 

police, unless he was involved in something dubious enough to 
have him thrown out of his job, at the very least. Fuck him. He 

might not have intended to cheat her, but he’d screwed her 

nonetheless. She wouldn’t get a cent for the work she’d com¬ 
pleted; other creditors would have no call on the trust fund if 

Durham merely went bankrupt—but if the money was the pro¬ 

ceeds of crime ... 
Lorenzo the Magnificent. Yeah. 
The worst of it was, for all she knew, Hayden believed she 

was a willing accomplice. And if Durham intended to remain 

silent, she’d have to clear her own name. 

How? 
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First, she had to find out about the scam, and untangle her 
role in it. 

She said, “What exactly is he promising these Copies?” 
“A refuge. A place where they’ll be safe from any kind of 

backlash—because they won’t be connected to the outside 

world. No telecommunications; nothing to trace. He feeds 
them a long spiel about the coming dark age, when the 
unwashed masses will no longer put up with being lorded over 

by rich immortals—and evil socialist governments will confis¬ 
cate all the supercomputers for weather control.” 

Hayden seemed to find the prospect laughable. Maria sus¬ 

pended judgement; what mattered was how Durham’s clients 
felt, and she could imagine Operation Butterfly making a lot 
of Copies feel threatened. “So they send their clones in, and 

slam the door, in case the originals don’t make it through the 
purges. But then what? How long is this “dark age” supposed 
to last?” 

Hayden shrugged. “Who knows? Hundreds of years? 

Presumably Durham himself—or some trustworthy successor, 
several generations later—will decide when it’s safe to come out. 

The two Copies whose executors filed complaints didn’t wait to 
hear the whole scenario; they threw him out before he could get 
down to details like that.” 

“He must have approached other Copies.” 

“Of course. No one else has come forward, but we have a 
tentative list of names. All with estates incorporated overseas, 
unfortunately; I haven’t been able to interview any of them, 

yet—we’re still working on the jurisdictional red tape. But a 

few have made it clear already, through their lawyers, that 
they won’t be willing to discuss the matter—which presum¬ 

ably means that they’ve swallowed Durham’s line, and now 
they don’t want to hear a word against him.” 

Maria struggled to imagine it: No communications. Cut off 
from reality, indefinitely. A few “Solipsist Nation” Copies 

might relish the prospect—but most of them had too little 
money to be the targets of an elaborate scam. And even if 

Durham’s richest, most paranoid clients seriously believed 
that the world was on the verge of turning against them . . . 
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what if things went so badly wrong, outside, that links were 
never restored? The humans guarding the sanctuary could die 
out—or just walk away. How could any but the most radically 

separatist of Copies face the risk of being stranded inside a 

hidden computer, buried in the middle of a desert somewhere, 
with no means of discovering for themselves when civiliza¬ 
tion was worth rejoining—and no means of initiating contact 
in any case? r 

Radioisotope power sources could run for thousands of 
years; multiply redundant hardware of the highest standard 

could last almost as long, in theory. All these Copies would 
have, to remember reality by, would be the information they’d 
brought in with them at the start. If it turned into a one-way 

trip, they’d be like interstellar colonists, carrying a snapshot of 
Earth culture off into the void. 

Except that interstellar colonists would merely face a growing 
radio time lag, not absolute silence. And whatever they were 

leaving behind, at least they’d have something to look forward 

to: a new world to explore. 
A new world—and the possibility of new life. 
So what better cure could there be for claustrophobia than 

the promise of dragging an entire planet into the refuge, 
seeded with the potential for developing its own exotic life? 

Maria didn’t know whether to be outraged or impressed. 

If she was right, she had to admire Durham’s sheer audacity. 
When he had asked for a package of results which would 

persuade “the skeptics” about the prospects for an Autoverse 
biosphere, he hadn’t been thinking of academics in the artifi¬ 

cial life scene. He’d wanted to convince his clients that, 
even in total isolation, they’d have everything reality could 

ever offer the human race—including a kind of “space 
exploration,” complete with the chance of alien contact. And 

these would be genuine aliens; not the stylish designer crea¬ 

tures from VR games, constructs of nothing but the human 
psyche; not the slick, unconvincing biomorphs of the high- 
level phenotype-selection models, the Darwinian equivalent 

of Platonic ideals. Life which had come the whole tortuous 
way, molecule by molecule, just like the real thing. Or, 
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almost the whole way; with a biogenesis still poorly under¬ 

stood, Durham had had enough sense to start with “hand¬ 
made” microbes—otherwise his clients might never have 

believed that the planet would bear life at all. 
Maria explained the idea, tentatively. “He’d have to have 

convinced these Copies that running the Autoverse is much 
faster than modeling real biochemistry—which it is—without 

being too specific about the actual figures. And I still think 
it’s a crazy risk to take; anyone could easily find out the 
truth.” 

Hayden thought it over. “Would it matter if they did? If the 

point of this world is mainly psychological—a place to “escape 
to” if the worst happens, and reality becomes permanently inac¬ 
cessible—then it wouldn’t matter how slowly it ran. Once 

they’d given up hope of reestablishing contact, slowdown 
would become irrelevant.” 

“Yes, but there’s slow—and there’s physically impossible. 
Sure, they could take in a crude sketch of the planet—which is 

what Durham’s asked me to provide—but they wouldn’t have 
a fraction of the memory needed to bring it to life. And even if 

they found a way around that, it could take a billion years of 
Autoverse time before the seed organism turned into anything 

more exciting than blue-green algae. Multiply that by a slow¬ 
down of a trillion ... I think you get the picture.” 

“Flat batteries?” 

“Flat universe.” 

Hayden said, “Still ... if they don’t want to think too seri¬ 

ously about the prospect of ending up permanently trapped, 
they might not want to look too closely at any of this. Thanks 

to you, Durham will have a thick pile of impressive technical 

details that he can wave in their faces, convincing enough to 

take the edge off their fear of cabin fever. Maybe that’s all 

they want. The only part that matters, if everything goes 
smoothly, is the conventional VR—good enough to keep them 

amused for a couple of real-time centuries—and that checks 
out perfectly.” 

Maria thought this sounded too glib by far, but she let it pass. 
“What about the hardware? How does that check out?” 
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“It doesn’t. There’ll never be any hardware. Durham will 

vanish long before he has to produce it.” 
“Vanish with what? Money handed over with no questions 

asked—no safeguards, no guarantees?” 
Hayden smiled knowingly. “Money handed over, mostly, 

for legitimate purposes. He’s commissioned a VR city. He’s 
commissioned an Autoverse planet. He’s entitled to take a 

percentage of <the fees—there’s no crime in that, so long as 
it’s disclosed. For the first few months, everything he does 

will be scrupulously honest. Then at some point, he’ll ask his 
backers to pay for a consultants’ report—say, a study of suit¬ 
ably robust hardware configurations. Tenders will be called 

for. Some of them will be genuine—but the most attractive 
ones will be forged. Later, Durham will claim to have 
received the report, the “consultants” will be paid . . . and 

he’ll never be seen again.” 
Maria said, “You’re guessing. You have no idea what his 

plans are.” 
“We don’t know the specifics—but it will be something 

along those lines.” 
Maria slumped back in her chair. “So, what now? What do 

I do? Call Durham and tell him the whole thing’s off?” 
“Absolutely not! Keep working as if nothing had happened— 

but try to make contact with him more often. Find excuses to talk 

to him. See if you can gain his trust. See if you can get him to 

talk about his work. His clients. The refuge.” 
Maria was indignant. “I don’t remember volunteering to be 

your informant.” 
Hayden said coolly, “It’s up to you, but if you’re not willing to 

cooperate, that makes our job very difficult...” 
“There’s a difference between cooperation and playing 

unpaid spy!” 
Hayden almost smiled. “If you’re worried about money, 

you’ll have a far better chance of being paid if you help us to 

convict Durham.” 
“Why? What am I meant to do—try suing him after he’s 

already gone bankrupt repaying the people he’s cheated?” 
“You won’t have to sue him. The court is almost certain to 



154 - GREG EGAN 

award you compensation as one of the victims—especially if 

you’ve helped bring the case to trial. There’s a fund, revenue 
from fines. It doesn’t matter whether Durham can pay you 
himself.” 

Maria digested that. The truth was, it still stank. What she 
wanted to do was cut her losses and walk away from the whole 
mess. Pretend it had never happened. 

And then what? Go crawling back to Aden for money? 
There were still no jobs around; she couldn’t afford to write 

off three months’ work. A few thousand dollars wouldn’t get 
Francesca scanned—but the lack of it could force her to sell 
the house sooner than she wanted to. 

She said, “What if I make him suspicious? If I suddenly 
start asking all these questions ...” 

“Just keep it natural. Anyone in your position would be 
curious; it’s a strange job he’s given you—he must expect 

questions. And I know you went along with what he told you 
at the start, but that doesn’t mean you can’t have given it more 

thought and decided that there are a few things that still puz¬ 
zle you.” 

Maria said, “All right, I’ll do it.” Had she ever had a 

choice? “But don’t expect him to tell me the truth. He’s 
already lied to me; he’s not going to change his story now.” 

“Maybe not. But you might be surprised. He might be des¬ 
perate to have someone to take into his confidence—someone 
to boast to. Or he might just drop a few oblique hints. 
Anything’s possible, as long as you keep talking to him.” 

When Hayden had left, Maria sat in the living room, too 
agitated to do anything but run through the whole exchange 

again in her head. An hour before, she’d been exhausted, but 
triumphant; now she just felt weary and stupid. Keep working 

as if nothing had happened! The thought of tackling photo¬ 

synthesis in A. lamberti—for the sake, now, of ingratiating 
herself with the Fraud Squad—was so bizarre it made her 
giddy. 

It was a pity Durham hadn’t been honest with her, and 

invited her in on the scam. It she’d known all along that she 

was meant to be helping to screw rich Copies out of their 
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petty cash, at least the work would have had the real-world 

foundation she’d always felt was missing. 

She finally went upstairs, without having eaten. Her con¬ 
nection to the JSN had been logged off automatically, but the 

message from Juno, locally generated, still hovered in the 
workspace. As she gestured to the terminal to switch itself off, 

she wondered if she should have asked Hayden: Is it you 
who’s been tdpping my phone line? 
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(Remit not paucity) 

FEBRUARY 205 1 

Seated in his library, Thomas viewed the final report in his 

knowledge miner’s selection from the last real-time week of 
news. A journalist in a fur-lined coat appeared to address the 
camera, standing in light snow in front of the US Supreme 
Court building—although she was more likely to have been 

seated in a warm studio, watching a software puppet mime to 
her words. 

‘Today’s five-to-one majority decision means that the contro¬ 
versial Californian statute will remain in force. Authorities tak¬ 
ing possession of computer storage media to check for 

simulations of the brain, body or personality of a suspected 
felon, dead or alive, are not violating the Fourth Amendment 
rights of either the next of kin or the owners of the computer 

hardware. Chief Justice Andrea Steiner stressed that the ruling 

does not affect the status of Copies themselves, one way or 
another. The software, she said, can be confiscated and exam¬ 
ined—but it will not stand trial.” 

The terminal blinked back to a menu. Thomas stretched his 
arms above his head, acutely conscious for a moment of the 

disparity between his frail appearance and the easy strength he 
felt in his limbs. He had become his young self again, after 

all. Become him in the flesh—whether or not he chose to face 
him in the mirror. But the thought led nowhere. 

Thomas had been following the saga of the Californian 
legislation from the start. He hoped Sanderson and her col¬ 

leagues knew what they were doing; if their efforts backfired, 

it could have unpleasant ramifications for Copies every¬ 

where. Thomas’s own public opinion model had shrugged its 
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stochastic shoulders and declared that the effects of the law 
could go either way, depending on the steps taken to follow 

through—and several other factors, most of which would be 

difficult to anticipate, or manipulate. 
Clearly, the aim was to shock apathetic US voters into sup¬ 

porting human rights for Copies—lest the alternative be de 
facto kidnap, mind pillage, and possibly even execution, all 

without trial. The computer-literate would understand just how 
useless the law would be in practice—but they’d already been 
largely won over. The Unclear Family rated highest with the 
demographics least likely to grasp the technical realities—a 

storehouse of good will that had yet to be fully exploited. 
Thomas could see the possibilities. Resurrected blue-collar 
worker Larry Unclear could turn out to have been under suspi¬ 
cion of murder at the time of his death. Flashback: 

Misunderstanding in bar leads to heated, highly visible, argu¬ 
ment between Larry and guest-star X. Comic escalation to full- 
scale brawl. Taking advantage of the confusion, guest-star Y 
smashes a bottle over the skull of guest-star X—while Larry, 

with his usual endearing ineffectuality, has ended up comatose 
under a table. The new law could see him dragged from his 
home and family in the dead of night for a Kafkaesque virtual 
interrogation, in which his guilty dreams of being responsible 

are taken to be memories of actually committing the crime . . . 
while guest-star Y, still a living human, receives a civilized 

trial, lies through his teeth, and is acquitted. Son Leroy could 

save the day somehow, at the last minute, as usual. 
Thomas closed his eyes and buried his face in his hands. 

Most of the room ceased being computed; he pictured himself 

adrift in Durham’s sea of random numbers, carrying the chair 
and a fragment of floor with him, the only objects granted 

solidity by his touch. 
He said, “I’m not in any danger.” The room flickered half¬ 

way back into existence, subtly modified the sound of his 

words, then dissolved into static again. 
Who did he believe would accuse him? There was no one 

left to care about Anna’s death. He’d outlived them all. 
But as long as the knowledge of what he ’d done continued 
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to exist, inside him, he could never be certain that it wouldn ’t 

be revealed. 
For months after the crime, he’d dreamed that Anna had 

come to his apartment. He’d wake, sweating and shouting, 
staring into the darkness of his room, waiting for her to show 
herself. Waiting for her to tear the skin of normality from the 

world around him, to reveal the proof of his damnation: blood, 
fire, insanity. 

Then he’d started rising from his bed when the nightmare 

woke him, walking naked into the shadows, daring her to be 
there. Willing it. He’d enter every room in the apartment, most 
of them so dark that he had to feel his way with an outstretched 
hand, waiting for her fingers suddenly to mesh with his. 

Night after night, she failed to appear. And gradually, her 
absence became a horror in itself; vertiginous, icy. The shad¬ 

ows were empty, the darkness was indifferent. Nothing lay 
beneath the surface of the world. He could have slaughtered a 
hundred thousand people, and the night would still have failed 
to conjure up a single apparition to confront him. 

He wondered if this understanding would drive him mad. 
It didn’t. 

After that, his dreams had changed; there were no more 
walking corpses. Instead, he dreamed of marching into 
Hamburg police station and making a full confession. 

Thomas stroked the scar on the inside of his right forearm, 

where he’d scraped himself on the brickwork outside the win¬ 
dow of Anna’s room, making his clumsy escape. No one, not 

even Ilse, had ever asked him to account for it; he’d invented 
a plausible explanation, but the lie had remained untold. 

He knew he could have his memories of the crime erased. 

Edited out of his original scan file, his current brain model, 

his emergency snapshots. No other evidence remained. It was 

ludicrous to imagine that anyone would ever have the slightest 
reason—let alone the legal right, let alone the power—to seize 

and examine the data which comprised him . . . but if it eased 

his paranoid fears, why not? Why not neutralize his unease at 
the technical possibility of his mind being read like a book— 

or a ROM chip—by turning the metaphor, or near-literal truth. 
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to his own advantage? Why not rewrite the last incriminating 

version of his past? Other Copies exploited what they’d 
become with inane sybaritic excesses. Why not indulge him¬ 
self in some peace of mind? 

Why not? Because if would rob him of his identity. For 
sixty-five years, the tug on his thoughts of that one night in 

Hamburg had been as constant as gravity; everything he’d 
done since hdd been shaped by its influence. To tear out the 
entire tangled strand of his psyche—render half of his remain¬ 

ing memories incomprehensible—would be to leave himself a 
baffled stranger in his own life. 

Of course, any sense of loss, or disorientation, could be 

dealt with, too, subtracted out . . . but where would the pro¬ 
cess of amputation end? Who would remain to enjoy the 
untroubled conscience he’d manufactured? Who’d sleep the 

sleep of the just in his bed? 
Memory editing wasn’t the only option. Algorithms existed 

which could transport him smoothly and swiftly into a state of 
enlightened acceptance: rehabilitated, healed, at peace with 
himself and his entire uncensored past. He wouldn’t need to 

forget anything; his absurd fear of incrimination by mind¬ 
reading would surely vanish, along with his other neuroses-of- 

guilt. 
But he wasn’t prepared to swallow that fate, either—however 

blessed he might have felt once the transformation was com¬ 
plete. He wasn’t sure that there was any meaningful distinction 

between redemption and the delusion of redemption ... but 
some part of his personality—though he cursed it as masochistic 

and sentimental—baulked at the prospect of instant grace. 

Anna’s killer was dead! He’d burnt the man’s corpse! What 

more could he do, to put the crime behind him? 
On his “deathbed,” as his illness had progressed—as he’d 

flirted giddily every morning with the prospect of ordering his 
final scan—he’d felt certain that witnessing the fate of his 

body would be dramatic enough to purge him of his stale, 

mechanical, relentless guilt. Anna was dead; nothing could 

change that. A lifetime of remorse hadn’t brought her back. 
Thomas had never believed that he’d “earned” the right to be 
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free of her—but he’d come to realize that he had nothing left 

to offer the little tin metronome in his skull but an extravagant 
ritual of atonement: the death of the murderer himself. 

But the murderer had never really died. The corpse con¬ 
signed to the furnace had been nothing but shed skin. Two 

days before being scanned, Thomas had lost his nerve and 
countermanded his earlier instructions: that his flesh-and- 
blood self be allowed to regain consciousness after the scan. 

So the dying human had never woken, never known that he 
was facing death. And there had been no separate, mortal 
Thomas Riemann to carry the burden of guilt into the flames. 

Thomas had met Anna in Hamburg in the summer of 1983, in 
a railway station cafe. He was in town to run errands for his 
father. She was on her way to West Berlin, for a concert. Nick 
Cave and the Bad Seeds. 

The cafe was crowded, they shared a table. Anna’s appear¬ 
ance wasn’t striking—dark-haired, green-eyed, her face round 
and flat. Thomas would never have looked twice at her if 

they’d passed in the street—but she soon made an impression. 
She looked him over appraisingly, then said, “I’d kill for a 

shirt like that. You have expensive tastes. What do you do to 
support them?” 

Thomas lied carefully. “I was a student. Engineering. Up 
until a few months ago. It was hopeless, though; I was failing 
everything.” 

“So what do you do now?” 

He looked doleful. “My father owns a merchant bank. I 
went into engineering to try to get away from the family busi¬ 
ness, but—” 

She wasn’t sympathetic at all. “But you screwed up, and 
now he’s stuck with you?” 

“And vice versa.” 

“Is he very rich?” 
“Yes.” 

“And you hate him?” 

“Of course.” 
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She smiled sweetly. “Why don’t I kidnap him for you? You 
give me all the inside information, and we’ll split the ransom 

money, fifty-fifty.” 
“You kidnap bankers fdr a living, do you?” 

“Not exclusively.” 
“I think you work in a record store.” 

“You’re wrong.” 
“Or a second-hand clothes shop.” 

“You’re getting colder.” 
“Who are you meeting in Berlin?” 

“Just some friends.” 
When her train was announced, he asked her for her num¬ 

ber. She wrote it on the sleeve of his shirt. 
For the next few months whenever he was traveling north, 

he phoned her. Three times, she made excuses. He almost 
gave up, but he kept recalling the mocking expression on her 

face, and he knew he wanted to see her again. 
Early in November, she finally said, “Drop round, if you 

like. I’m not doing anything.” 
He’d planned to take her to a nightclub, but she had a child 

with her, a baby just a few months old. “He’s not mine. I’m 

looking after him for a friend.” They watched TV, then had sex 
on the sofa. Climbing off him, Anna said, “You’re really quite 
sweet.” She kissed him on the cheek, then vanished into the 

bedroom, locking him out. Thomas fell asleep watching an old 
John Wayne movie. Two teenage girls with smeared mascara 

pounded on the door around two in the morning and Anna sold 

them a plastic sachet of white powder. 
Thomas, still on the couch, asked her if the powder was 

heroin, or cocaine. 

“Heroin.” 
“Do you use that shit?” 
“No.” She regarded him with mild amusement; she didn’t 

care if he believed her or not. 
He woke again at half past five. Anna had gone. The baby 

was still in his crib, screaming. Thomas changed him and fed 
him; Anna had shown him where everything was. He wanted 

a shower, but there was no hot water. He shaved, and left in 
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time for his meeting, telling himself Anna would be back 
soon. All morning, and all through lunch, he could smell the 

sour odor of the child’s skin on his hands, and he wondered if 
the smiling property developers could smell it too. 

He phoned from the hotel, paying for the night he hadn’t 
spent there, knowing that his father would scrutinize his 

expenses. Anna was home; he’d woken her. Someone nearby 
grunted with displeasure. Thomas didn’t mention the child. 

The next time, he came on a Saturday afternoon, with no 

need to be anywhere else in a hurry. They met at the 
Alsterpavillon, drank their coffee looking down on the buf¬ 

foons in rowboats on the Binnenalster, then went shopping on 
Jungfernstieg. Thomas paid for the clothes Anna chose, 
authenthic gothic designer trash that looked far worse than the 

cheapest imitation; it seemed she didn’t really want to dress 
like him, after all. They walked arm-in-arm from shop to 

shop, and in the entrance to the most expensive boutique, they 
stopped and kissed for several minutes, blocking the way of 
customers trying to get past, then went in and spent a lot of 
money. 

Later, in a nightclub with a bad live band who dressed like 

the Beatles and did Sex Pistols covers, they ran into Martin, a 
tall wiry blond youth who Anna introduced as a friend. Martin 

was all vicious back-slapping amiability, trying so hard to be 
intimidating that he was almost comical. They all staggered 

back to Anna’s flat together, and sat on the floor listening to 
records. When Anna went to the toilet, Martin drew a knife 

and told Thomas he intended to kill him. He was very drunk. 

Thomas stood up, kicked him once in the face, breaking his 

nose, then took away the knife and dragged him moaning out 

into the hall. Thomas turned him on his side so he wouldn’t 
choke on the blood, then locked the door. 

Anna came out of the bathroom. Thomas told her what had 
happened. She went out and checked on Martin, and put a pil¬ 
low under his head. 

While Anna was undressing him, Thomas said, “On TV 

once, I saw an English soldier who’d just come back from 

Northern Ireland. And he said, ‘It was hell there, but at least it 
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was real. At least I’ve lived now.’” Thomas laughed sadly. 
“The poor fool had it all upside down. Slaughtering people is 

real—and living an ordinary life is some kind of dream, some 
kind of delusion? Poor fucked-up kid.” 

He searched Anna for needle marks, but he couldn’t find a 
single one. 

Back in his office in Frankfurt, alone in his apartment, at the 

dinner table, in his parents’ home, Thomas thought about Anna, 
in images and scents. The memories never distracted him; he 
could carry on a conversation, or keep reading a mortgage 
schedule, while she played in his head like wallpaper music. 

His father cornered him at Easter. “You should think about 

getting married. It makes no difference to me, but there are 
social advantages you’re going to need sooner or later. And 

think how happy it would make your mother.” 
Thomas said, “I’m twenty-four years old.” 

“I was engaged when I was twenty-four.” 
“Maybe I’m gay. Or perhaps I have an incurable venereal 

disease.” 
“I don’t see why either should be an obstacle.” 
Thomas saw Anna every second weekend. He bought her 

whatever she asked for. Sometimes she had the child with her. 

The boy was called Erik. 
Thomas asked her, “Who’s the mother? Have I met her?” 

She said, “You don’t want to.” 
He worried about her sometimes—afraid she’d get herself 

arrested, or beaten up by junkies or rivals—but she seemed to 

be able to take care of herself. He could have hired private 
detectives to uncover the mysteries of her life, and bodyguards 

to watch over her, but he knew he had no right. He could have 
bought her an apartment, set her up with investments—but she 
never suggested anything of the kind, and he suspected she’d be 

deeply insulted if he made the offer. His gifts were lavish, but 

he knew she could have lived without them. They were using 

each other. She was, he told himself, as independent as he was. 
He wouldn’t have said he loved her. He didn’t ache when 

they were apart; he just felt pleasantly numb, and looked for¬ 
ward to the next time he’d see her. He was jealous, but not 
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obsessive, and she kept her other lovers out of the way; he 

rarely had to acknowledge their existence. He never saw 
Martin again. 

Anna traveled with him to New York. They fell asleep in 

the middle of a Broadway show, saw the Pixies play at the 
Mudd Club, climbed the stairs to the top of Manhattan Chase. 

Thomas turned twenty-five. His father promoted him. His 
mother said, “Look at all your gray hairs.” 

In the spring, Erik disappeared. Anna said casually, “His 
mother’s gone, she’s moved away.” 

Thomas was hurt; he’d liked having the boy around. He 
said, “You know, I used to think he might be yours.” 

She was baffled. “Why? I told you he wasn’t. Why would I 
have lied?” 

Thomas had trouble sleeping. He kept trying to picture the 
future. When his father died, would he still be seeing Anna, 

once a fortnight in Hamburg, while she dealt heroin and fucked 
pimps and junkies? The thought made him sick. Not because 
he didn’t want everything to stay the same, but because he 
knew that it couldn’t. 

The Saturday in June was, almost, the second anniversary 
of the day they’d met. They went to a flea market in the after¬ 
noon, and he bought her cheap jewelery. She said, “Anything 
nicer would be asking for trouble.” 

They ate junk food, went dancing. They ended up back at 
Anna’s flat at half past two. They danced around the tiny liv¬ 
ing room, propping each other up, more tired than drunk. 

Thomas said, “God, you’re beautiful.” Marry me. 

Anna said, “I’m going to ask you for something I’ve never 

asked for before. I’ve been trying to work up the courage all day.” 
“You can ask for anything.” Marry me. 

“I have a friend, with a lot of cash. Almost two hundred 
thousand marks. He needs someone who can—” 

Thomas stepped back from her, then struck her hard across 

the face. He was horrified. He’d never hit her before; the 

thought had never even occurred to him. She started punching 

him in the chest and face; he stood there and let her do it for a 
while, then grabbed both her hands by the wrists. 
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She caught her breath. “Let go of me.” 

“I’m sorry.” 
“Then let go of me.” 
He didn’t. He said, “I’m not a money-laundering facility 

for your friends.” 
She looked at him pityingly. “Oh, what have I done? 

Offended your high moral principles? All I did was ask. You 
might have made yourself useful. Never mind. I should have 

known it was too much to expect.” 
He pushed his face close to hers. “Where are you going to 

be, in ten years’ time? In prison? At the bottom of the Elbe?” 

“Fuck off.” 
“Where? Tell me?” 
She said, “I can think of worse fates. I could end up playing 

happy families with a middle-aged banker.” 
Thomas threw her toward the wall. Her feet slipped from 

under her before she hit it; her head struck the bricks as she 

was going down. 
He crouched beside her, disbelieving. There was a wide 

gash in the back of her head. She was breathing. He patted her 
cheeks, then tried to open her eyes; they’d rolled up into her 

skull. She’d ended up almost sitting on the floor, legs 
sprawled in front of her, head lolling against the wall. Blood 

pooled around her. 
He said, “Think fast. Think fast.” 
He knelt over her, one knee to either side, took her face in 

his hands, then closed his eyes. He brought her head forward, 
then slammed it back against the wall. Five times. Then he 

held his fingers near her nostrils, without opening his eyes. He 

felt no exhalation. 
He backed away from her, turned away and opened his eyes, 

then walked around the flat, wiping things he might have 

touched with his handkerchief. Avoiding looking at her. He 

was crying and shaking, but he couldn’t think why. 
There was blood on his hands, his shirt, his trousers, his 

shoes. He found a garbage bag, put all his clothes in it, then 

washed the blood from his skin. There was a black spot in the 

center of his vision, but he worked around it. He put the 
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garbage bag in his suitcase, and put on fresh clothes: blue jeans 

and a black T-shirt. He went through the flat, packing away 
everything that belonged to him. He almost took Anna’s 

address book, but when he checked he saw that he wasn’t in it. 
He looked for diaries, but found none. 

Dozens of people had seen them together, month after 

month. Anna’s neighbors, Anna’s friends. Dozens of people 
had seen them leave the nightclub. He wasn’t sure how many 
of her friends knew what he did, where he was from. He’d 

never told any of them more than his first name, he’d always 
lied about the rest—but Anna might have told them every¬ 
thing she knew. 

Having been seen with her alive was bad enough; he 
couldn’t risk being seen walking out the front door the night 
she was killed. 

The flat was two flights up. The bathroom window opened 

onto an alley. Thomas threw the suitcase down; it landed with a 
soft thud. He thought of jumping—almost believing that he could 
land unhurt, or almost believing that he wouldn’t care—but there 

was a gray clarity underneath those delusions, and an engine 
in his skull a billion years old which only wanted to survive. 

He climbed up into the window frame, into the gap left by 
the sliding half-pane, one foot either side of the track. There 

was no ledge, as such, just the double brickwork of the wall 
itself. He had to crouch to fit, but he found he could keep his 

balance by pushing his left hand up against the top of the 
frame, jamming himself in place. 

He turned sideways, then reached across the outside wall, 
and into the frame of the bathroom window of the neighboring 

flat. He could hear traffic, and music somewhere, but no lights 

showed from within the flat, and the alley below was deserted. 
The two windows were scarcely a meter apart, but the second 

one was closed, halving its width. With one hand on each 

edge, he shifted his right foot to the neighbor’s window. Then, 

gripping the intervening wall tightly between his forearms, he 

moved his left foot across. Finally, securing himself by press¬ 

ing up with his right hand, he let go of the first frame com¬ 
pletely. 
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He shuffled across the one-brick’s-width ledge, fighting an 

impulse to mutter Ave Marias. Pray for us sinners? He real¬ 

ized that he’d stopped weeping. A drain pipe ran close to the 
far side of the window. He imagined tearing his palms open 
on jagged rusty metal, but the pipe was smooth; it took all his 

strength to hold himself in place, gripping it with hands and 
knees. When he touched the ground with his feet, his legs 

gave way. But not for long. 
He hid in a public toilet for three hours, staring up at one 

comer of the room. The lights, the tiles, could have belonged 
to a prison or an asylum. He found himself disconnected, from 

the world, the past; his time breaking up into moments, shocks 
of awareness, shimmering droplets of mercury, beads of 

sweat. 
This isn’t me. This is something else that believes it’s me. 

And it’s wrong, wrong, wrong. 
Nobody disturbed him. At six o’clock he walked out into 

the morning light, and caught a train home. 



(Remit not paucity) 

APRIL 2 □ 5 1 

Durham’s north Sydney flat was small, and very sparsely fur¬ 
nished; not at all what Maria had expected. The combined liv¬ 
ing room and kitchen was all she’d seen, but it was clear from 

the outside that there wasn’t space for much more. Durham 
was on the sixteenth floor, but the building was hemmed in on 
all sides by ugly late-twenties office towers, blue and pink 

ersatz-marble monstrosities; no expensive harbor views here. 
For someone who was ripping off gullible millionaires—or 
even someone who merely sold them insurance—Durham 

didn’t seem to have much to show for it. Maria thought it 
unlikely that the place had been set up entirely for her benefit, 

to fit the story he’d told her: to demonstrate the frugal lifestyle 
which supposedly enabled him to pay her out of his own 

pocket. He’d invited her out of the blue; she would never have 
had a reason to insist on seeing where he lived. 

She put her notepad down on the scratched dining table, and 
turned it so that Durham could read the graphs. “These are the 

latest results for the two most promising species. A. lithophila 

has the higher mutation rate, per generation, but it reproduces 

much more slowly, and it’s more vulnerable to climate change. 

A. hydrophila is more prolific, with a stabler genome. It’s not 
intrinsically hardier; it’s just better protected by the ocean.” 

Durham said, “What’s your gut feeling?” 
“What’s yours?” 

“A. litho evolves into a few promising species—which all 

get wiped out by one major crisis. A. hydro slowly builds up a 

huge stock of survival-neutral mutations, some of which turn 
out to be useful on land. The first few hundred thousand 
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species which blow out of the sea don’t make it—but it 

doesn’t matter, there are always more. Or am I just being 

swayed too much by terrestrial preconceptions?” 
“The people you’re trying to convince will almost certainly 

think the same way.” 
Durham laughed. “It wouldn’t hurt to be right, as well as 

persuasive. If they’re not mutually exclusive ambitions.” 
Maria didn’t reply. She stared down at the notepad; she 

couldn’t look Durham in the eye. Talking to him by phone, 

with software filters, had been bearable. And the work itself 
had been an end in itself; immersed in the elaborate game of 
Autoverse biochemistry, she’d found it all too easy to carry 

on, as if it made no difference what it was for. But she’d done 
next to nothing to make Durham more likely to take her into 
his confidence. That was why she’d agreed to this meeting— 

and why she had to take advantage of it. 
The trouble was, now that she was here, she was so ill at 

ease that she could barely discuss the most neutral technicali¬ 
ties without her voice faltering. If he started spouting lies 
about his hopes of debating the skeptics of the artificial life 

mafia in some future issue of Cellular Automaton World, 
she’d probably start screaming. Or, more likely, throw up on 

the bare linoleum floor. 
He said, “By the way, I signed the release on your fee this 

morning—I’ve authorized the trust fund to pay you in full. 

The work’s been going so well, it seemed only fair.” 
Maria glanced up at him, startled. He looked perfectly sin¬ 

cere, but she couldn’t help wondering—not for the first 
time—if he knew that she’d been approached by Hayden, 

knew exactly what she’d been told. She felt her cheeks flush. 

She’d spent too many years using phones and filters; she 

couldn’t keep anything from showing on her face. 
She said, “Thank you. But aren’t you afraid I might take 

the first plane to the Bahamas? There’s still a lot of work to be 

done.” 
“I think I can trust you.” 
There wasn’t a trace of irony in his voice—but there really 

didn’t need to be. 
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He said, “Speaking of trust... I think your phone may be 

bugged. I’m sorry; I should have told you that sooner.” 
Maria stared at him. “How did you know?” 

“Know? You mean, it is? You’ve had definite signs?” 
“I’m not sure. But how ... ?” 

“Mine is. Bugged. So it makes sense that yours would be, 
too.” 

Maria was bewildered. What was he going to do— 
announce that the Fraud Squad were watching him? If he 
came right out and said it, she didn’t think she could dissem¬ 
ble any longer. She’d have to confess that she already knew— 

and then she’d have to tell him everything Hayden had said. 
Taking the pressure off completely. Ending the farce for good. 

She had no talent for these stupid games; the sooner they could 
both stop lying to each other, the better. 

She said, “And who exactly do you think is doing it?” 

Durham paused to think it over, as if he hadn’t seriously 
considered the question before. “Some corporate espionage 

unit? Some national security organization? There’s really no 
way of telling. I know very little about the intelligence com¬ 
munity; your guess would be as good as mine.” 

‘Then why do you think they’re—?” 

Durham said blithely, “If I was developing a computer, say, 
thirty orders of magnitude more powerful than any processor 

cluster in existence, don’t you think people like that might 
take an interest?” 

Maria almost choked. “Ah. Yes.” 

“But of course I’m not, and eventually they’ll convince 
themselves of that, and leave us both alone. So there’s abso¬ 
lutely nothing to worry about.” 

“Right.” 

Durham grinned at her. “Presumably, they think that just 

because I’ve commissioned an Autoverse planet, there’s a 
chance that I might possess the means to actually run it. 

They’ve searched this place a couple of times; I don’t know 

what they expected to find. A little black box, sitting in a comer 

of one of the rooms? Hidden under a pot plant, quietly cracking 

military codes, raking in a fortune on the stock market—and 
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simulating a universe or two on the side, just to keep from get¬ 

ting bored. Any five-year-old could tell them how ludicrous 
that is. Maybe they think I’ve found a way to shrink individual 

processors to the size of an'atom. That would just about do it.” 
So much for an end to the lying. He wasn’t going to make 

this easy for her. All right. Maria forced the words out evenly: 
“And any five-year-old could tell you that if anyone searched 

your flat, it was the Fraud Squad.” 
Durham was still giving nothing away. “Why do you say 

that?” 
“Because I know they’re watching you. They’ve spoken to 

me. They’ve told me exactly what you’re doing.” Maria faced 

him squarely now. She was tense at the prospect of a con¬ 
frontation, but she had nothing to be ashamed of; he was the 

one who’d set out to deceive her from the start. 
He said, “Don’t you think the Fraud Squad would need to get 

a warrant, and search the flat in my presence?” 
“Then maybe it hasn’t been searched at all. That’s not the 

point.” 
He nodded slightly, as if conceding some minor breach of 

etiquette. “No, it’s not. You want to know why I lied to you.” 
Maria said, “I know why. Please don’t treat me like an 

idiot.” Her bitterness surprised her, she’d had to conceal it for 

so long. “I was hardly going to agree to be your . . . accom¬ 

plice—” 
Durham raised one hand from the tabletop, a half concilia¬ 

tory, half impatient gesture. Maria fell silent, more from 
astonishment at how calmly he seemed to be taking all this 

than any desire to give him a chance to defend himself. 
He said, “I lied because I didn’t know if you’d believe the 

truth or not. I think you might have, but I couldn’t be sure. 

And I couldn’t risk it. I’m sorry.” 
“Of course I would have believed the truth! It would have 

made a lot more sense than the bullshit you fed me! But, yes, I 

can see why you couldn’t risk it." 
Durham still showed no sign of contrition. “Do you know 

what it is that I’m offering my backers? The ones who’ve 

been funding your work?” 
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“A sanctuary. A privately owned computer somewhere.” 

“That’s almost true. Depending on what you take those 
words to mean.” 

Maria laughed cynically. “Oh, yes? Which words do you 
have trouble with? ‘Privately owned’?” 

“No. ‘Computer.” And, ‘somewhere.’” 

“Now you’re just being childish.” She reached out and 

picked up her notepad, slid her chair back and rose to her feet. 
Trying to think of a parting shot, it struck her that the most 
frustrating thing was that the bastard had paid her. He’d lied 

to her, he’d made her an accomplice—but he hadn’t actually 
swindled her. 

Durham looked up at her calmly. He said, “I’ve committed 
no crime. My backers know exactly what they’re paying for. 

The Fraud Squad, like the intelligence agencies, are jumping 
to absurd conclusions. I’ve told them the whole truth. They’ve 
chosen not to believe me.” 

Maria stood by the table, one hand on the back of the chair. 
“They said you refused to discuss the matter.” 

“Well, that’s a lie. Although what I had to say certainly 
wasn’t what they wanted to hear.” 

“What did you have to say?” 

Durham gave her a searching look. “If I try to explain, will 
you listen? Will you sit down and listen, to the end?” 

“I might.” 

“Because if you don’t want to hear the whole story, you 
might as well leave right now. Not every Copy took me up on 

the offer—but the only ones who went to the police were the 
ones who refused to hear me out.” 

Maria said, exasperated, “What do you care what I think, 
now? You’ve extracted all the Autoverse technobabble from 
me you could possibly need. And I know nothing more about 

your scam than the police do; they’ll have no reason to ask me 

to testify against you, if all I can say in court is ‘Detective 

Hayden told me this, Detective Hayden told me that.’ So why 
don’t you quit while you’re ahead?” 

Durham said simply, “Because you don’t understand any¬ 
thing. And I owe you an explanation.” 
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Maria looked toward the door, but she didn’t take her hand 

off the back of the chair. The work had been an end in itself— 

but she was still curious to know precisely what Durham had 

intended to do with the fruits of her labor. 
She said, “How was I going to spend the afternoon, anyway? 

Modeling the survival of Autobacterium hydrophila in sea 

spray?” She sat. “Go ahead. I’m listening.” 
Durham saici, “Almost six years ago—loosely speaking—a 

man I know made a Copy of himself. When the Copy woke up, 
it panicked, and tried to bale out. But the original had sabo¬ 

taged the software; baling out was impossible.” 

“That’s illegal.” 

“I know.” 
“So who was this man?” 
“His name was Paul Durham.” 
“You? You were the original?” 

“Oh, no. 1 was the Copy." 



(Toy man, picture it) 

JUNE 2045 

Paul felt a hand gripping his forearm. He tried to shake it off, 
but his arm barely moved, and a terrible aching started up in 
his shoulder. He opened his eyes, then closed them again in 

pain. He tried again. On the fifth or sixth attempt, he managed 
to see a face through washed-out brightness and tears. 

Elizabeth. 

She raised a cup to his lips. He took a sip, spluttered and 
choked, but then managed to force some of the thin sweet liq¬ 
uid down. 

She said, “You’re going to be fine. Just take it easy.” 

“Why are you here?” He coughed, shook his head, wished 
he hadn’t. He was touched, but confused. Why had his origi¬ 
nal lied—claiming that she wanted to shut him down—when 

in fact she was sympathetic enough to go through the arduous 
process of visiting him? *■ 

He was lying on something like a dentist’s couch, in an 
unfamiliar room. He was in a hospital gown; there was a drip 
in his right arm, and a catheter in his urethra. He glanced up to 

see an interface helmet, a bulky hemisphere of magnetic axon 

current inducers, suspended from a gantry, not far above his 

head. He thought: fair enough, to construct a simulated meet¬ 
ing place that looked like the room that her real body must be 

in. Putting him in the couch, though, and giving him all the 

symptoms of a waking visitor, seemed a little extreme. 

He tapped the couch with his left hand. “What’s the mes¬ 
sage? You want me to know exactly what you’re going 

through? Okay. I’m grateful. And it’s good to see you.” He 

shuddered with relief, and delayed shock. “Fantastic, to tell the 
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truth.” He laughed weakly. “I honestly thought he was going to 

wipe me out. The man’s a complete lunatic. Believe me, you’re 

talking to his better half.” 
Elizabeth was perched on a stool beside him. She said, “Paul. 

Try to listen carefully to what I’m going to say. You’ll start to 
reintegrate the memories gradually, on your own, but it’ll help if 

I talk you through it all first. To start with, you’re not a Copy. 

You're flesh arid blood.” 
Paul coughed, tasting acid. Durham had let her do some¬ 

thing unspeakable to the model of his digestive system. 
“I’m flesh and blood? What kind of sadistic joke is that? 

Do you have any idea how hard it’s been, coming to terms 

with the truth?” 
She said patiently, “It’s not a joke. I know you don’t 

remember yet, but. . . after you made the scan that was going 

to run as Copy number five, you finally told me what you 
were doing. And I persuaded you not to run it—until you’d 
tried another experiment: putting yourself in its place. Finding 

out, firsthand, what it would be forced to go through. 
“And you agreed. You entered the virtual environment 

which the Copy would have inhabited—with your memories 

since the day of the scan suppressed, so you had no way of 

knowing that you were only a visitor.” 
“I_?” 

“You’re not the Copy. Do you understand? All you’ve been 

doing is visiting the environment you’d prepared for Copy 
number five. And now you’re out of it. You re back in the real 

world.” 
Her face betrayed no hint of deception—but software could 

smooth that out. He said, “I don’t believe you. How can I be 

the original? I spoke to the original. What am I supposed to 

believe? He was the Copy? Thinking he was the original?” 
“Of course not. That would hardly have spared the Copy, 

would it? The fifth scan was never run. I controlled the puppet 
that played your ‘original’—software provided the vocabulary 

signature and body language, but I pulled the strings. You 

briefed me, beforehand, on what to have it say and do. You’ll 

remember that, soon enough. ’ 
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“But... the experiments?” 

“The experiments were a sham. They could hardly have 
been performed on a visitor, on a physical brain—could 
they?” 

Paul shook his head, and whispered, “Abulafia.” 
No interface window appeared. 

He gripped the couch and closed his eyes, then laughed. 
“You say I agreed to this? What kind of masochist would do 
that? I’m going out of my mind. / don’t know what I am.” 

Elizabeth took hold of his arm again. “You’re disori¬ 
ented—but that won’t last long. And you know why you 

agreed. You were sick of Copies baling out on you. You had 
to come to terms with their experience. Spending a few days 
believing you were a Copy would make or break the project: 

you’d either end up psychologically prepared, at last, to give 
rise to a Copy who’d be able to cope with its fate—or you’d 

gain enough sympathy for their plight to stop creating them. 
“The plan was to tell you everything while you were still 

inside, after the third experiment. But when you went weird 

on me in there, I panicked. All I could think of was having the 

puppet playing your original tell you that it was going to 
pause you. I wasn’t trying to frighten you. I didn’t think you’d 
take it so badly.” 

A technician came into the room and removed the drip and 
catheter. Paul propped himself up and looked out through the 

windows of the room’s swing doors; he could see half a dozen 

people in the corridor. He bellowed wordlessly at the top of 
his lungs; they all turned to stare in his direction. The techni¬ 

cian said mildly, “Your penis might sting for an hour or two.” 

Paul slumped back onto the couch and turned to Elizabeth. 
“You wouldn’t pay for reactive crowds. I wouldn’t pay for 
reactive crowds. It looks like you’re telling the truth.” 

People, glorious people: thousands of strangers, meeting his 

eyes with suspicion or puzzlement, stepping out of his way on 
the street—or, more often, clearly, consciously refusing to. 

The freedom of the city was so sweet. He walked the streets 
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of Sydney for a full day, rediscovering every ugly shopping 

arcade, every piss-stinking litter-strewn park and alley, until, 

with aching feet, he squeezed his way home through the 
evening rush hour, to watch the real-time news. 

There was no room for doubt: he was not in a virtual envi¬ 

ronment. Nobody in the world could have had reason to spend 
so much money, simply to deceive him. 

When Elizabeth asked if his memories were back, he nod¬ 

ded and said of course. She didn’t grill him on the details. In 
fact, having gone over her story so many times in his head, he 
could almost imagine the stages: his qualms after the fifth 

scan; repeatedly putting off running the model; confessing to 
Elizabeth about the project; accepting her challenge to experi¬ 

ence for himself just what his Copies were suffering. 
And if the suppressed memories hadn’t actually reinte¬ 

grated, well, he’d checked the literature, and there was a two 

point five percent risk of that happening; electronically cen¬ 
soring access to memories could sometimes permanently 
weaken the neural connections in which they were encoded. 

He even had an account from the database service which 

showed that he’d consulted the very same articles before. 
He reread and replayed the news reports that he’d 

accessed from inside—and found no discrepancies. He 

flicked through encyclopedic databases—spot-checking ran¬ 
dom facts of history, geography, astronomy—and although 
he was surprised now and then by details which he’d never 

come across before, there were no startling contradictions. 
The continents hadn’t moved. Stars and planets hadn’t van¬ 

ished. The same wars had been lost and won. 
Everything was consistent. Everything was explicable. 

And yet he couldn’t stop wondering about the fate of a 

Copy who was shut down and never run again. A normal 
human death was one thing—woven into a much vaster 

tapestry, it was a process which made perfect sense. From 

the internal point of view of a Copy whose model was sim¬ 
ply halted, though, there was no explanation whatsoever for 

its demise—just an edge where the pattern abruptly came to 

an end. 
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But if the insight he’d gained from the experiments was 
true (whether or not they’d ever really happened)—if a Copy 

could assemble itself from dust scattered across the world, and 
bridge the gaps in its existence with dust from across the uni¬ 
verse . .. then why should it ever come to an inconsistent end? 
Why shouldn’t the pattern keep on finding itself? 

Or find a larger pattern into which it could merge? 

The dust theory implied a countless number of alternative 
worlds: billions of different possible histories spelled out from 
the same primordial alphabet soup. One history in which 

Durham did run Copy number five—and one in which he 
didn’t, but was persuaded to take its place as a visitor, instead. 

But if the visitor had been perfectly deceived, and had 
experienced everything the Copy did . . . what set the two of 
them apart? So long as the flesh-and-blood man had no way 

of knowing the truth, it was meaningless to talk about “two 
different people” in “two different worlds.” The two patterns 
of thoughts and perceptions had effectively merged into one. 

If the Copy had been allowed to keep on running after the 
visitor had learned that he was flesh and blood, their two paths 

would have diverged again. But the Copy had been shut 
down; it had no future at all in its original world, no separate 
life to live. 

So the two subjective histories remained as one. Paul had 
been a visitor believing he was a Copy. And he’d also been 
the Copy itself. The patterns had merged seamlessly; there 

could be no way of saying that one history was true and the 
other false. Both explanations were equally valid. 

Once, preparing to be scanned, he’d had two futures. 
Now he had two pasts. 

Paul woke in darkness, confused for a moment, then pulled 

his cramped left arm out from under the pillow and glanced at 

his watch. Low power infrared sensors in the watch face 

detected his gaze, and flashed up the time—followed by a 

reminder: due at landau 7 a.m. It was barely after five, but it 
hardly seemed worth going back to sleep. 
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Memories of the night before came back to him. Elizabeth 
had finally confronted him, asking what decision he’d reached: 

to abandon his life’s work, or to forge ahead, now that he knew, 
firsthand, what was involved. 

His answer seemed to have disappointed her. He didn’t 

expect to see her again. 
How could he give up? He knew he could never be sure 

that-he’d discovered the truth—but that didn’t mean that 

nobody else could. 
If he made a Copy, ran it for a few virtual days, then termi¬ 

nated it abruptly . . . then at least that Copy would know if its 

own pattern of experience continued. 
And if another Paul Durham in one of the countless billions 

of alternative worlds could provide a future for the terminated 
Copy—a pattern into which it could merge—then perhaps that 
flesh-and-blood Durham would repeat the whole process 

again. 
And so on, again and again. 
And although the seams would always be perfect, the 

“explanation” for the flesh-and-blood human believing that he 

had a second past as a Copy would necessarily grow ever 
more “contrived,” less convincing . . . and the dust theory 

would become ever more compelling. 
Paul lay in bed in the darkness, waiting for sunrise, staring 

into the future down this corridor of mirrors. 
One thing nagged at him. He could have sworn he’d had a 

dream, just before he woke: an elaborate fable, conveying 

some kind of insight. That’s all he knew—or thought he 
knew. The details hovered maddeningly on the verge of recol¬ 

lection. 
His dreams were evanescent, though, and he didn’t expect 

to remember anything more. 



(Remit not paucity) 

APRIL 2 □ 5 1 

Maria shifted in her seat to try to get her circulation flowing, 
then realized it wasn’t enough. She stood up and limped around 

the room, bending down to massage her cramped right calf. 
She said, “And you claim you’re the twenty-third?” She was 

almost afraid to sound too skeptical; not because she believed 
that Durham would take offence, but because the story was so 
strangely entrancing that she wasn’t sure she wanted to deflate 
it, yet. One hint of mockery and the floodgates would open. 

“You’re the twenty-third flesh-and-blood Paul Durham whose 
past includes all those who came before?” 

Durham said, “I may be wrong about the exact number. I 
may have counted this last version more than once; if I’m capa¬ 

ble of believing in twenty-three incarnations, some of them 

might be false. The whole nature of the delusions I suffered 
contributes to the uncertainty.” 

“Contributes. Isn’t that a bit of an understatement?” 

Durham was unflappable. “I’m cured now. The 

nanosurgery worked. The doctors pronounced me sane, and I 

have no reason to question their judgement. They’ve scanned 
my brain; it’s functioning impeccably. I’ve seen the data, 
before and after. Activity in the prefrontal cortex—” 

“But don’t you see how absurd that is? You acknowledge 
that you were deluded. You insist that you’re cured now. But 
you claim that your delusions weren’t delusions—” 

Durham said patiently, “I’ve admitted from the outset: my 
condition explains everything. I believed—because I was 

mentally ill—that I was the twenty-third-generation Copy of 
another Paul Durham, from another world.” 
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“Because you were mentally ill! End of story.” 

“No. Because I’m certifiably rational now—and the logic 
of the dust theory makes as much sense to me as ever. And it 

makes no difference whether my memories are true, false, or 
both.” 

Maria groaned. “Logic of the dust theory! It’s not a theory. 
It can’t be tested.” 

“Can’t be tested by whom?” 

“By anyone! I mean . . . even assuming that everything you 
believe is the truth: you’ve ‘been through’ twenty-three sepa¬ 
rate experiments, and you still don’t know what you’ve proved 

or disproved! As you say: your condition accounts for every¬ 
thing. Haven’t you heard of Occam’s razor: once you have a 
perfectly simple explanation for something, you don’t go look¬ 

ing for ever more complicated ways of explaining the very 
same thing? No dust theory is required.” Her words reverber¬ 
ated in the near-empty room. She said, “I need some fresh air.” 

Durham said firmly, “After twenty-three ambiguous results, 

I know how to get it right this time. A Copy plus a virtual 
environment is a patchwork, a mess. A system like that isn’t 
rich enough, detailed enough, or consistent enough, to be self- 

sustaining. If it was, when I was shut down, the entire VR world 
/ was in would have persisted. That never happened. Instead— 
every time—I found a flesh-and-blood human with a reason to 

believe he shared my past. That explained my pattern of experi¬ 

ence far better than VR—even to the point of insanity. 
“What I have to do now is construct a consistent pattern 

which can only have one past.” 
Maria took a few deep breaths. It was almost too much to 

bear: Durham’s sad flat, his cosmic visions, his relentless, 
mechanical logic, grinding away trying to make sense of the 

legacy of his disease. The doctors had cured him, he was sane. 
He just didn’t want to disown his delusional past—so he’d 

invented a flawlessly logical, utterly irrefutable, reason to 

hang on to it. 
If he’d really told the cops all this, why were they still 

hounding him? They should have seen that he was harmless 

and left him alone—and left his moronic clients to fend for 
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themselves. The man wasn’t even a danger to himself. And if 

he could ever harness a fraction of the energy and intelligence 
he’d put into this “project” and direct it towards something 
worthwhile— 

Durham said, “Do you know what a Garden-of-Eden con¬ 
figuration is?” 

Maria was caught blank for a second, then she said, “Yes, 
of course. In cellular automaton theory, it’s a state of the sys¬ 

tem that can’t be the result of any previous state. No other pat¬ 
tern of cells can give rise to it. If you want a Garden-of-Eden 

configuration, you have to start with it—you have to put it in 
by hand as the system’s first state.” 

Durham grinned at her as if she’d just conceded the whole 
argument. She said, “What?” 

“Isn’t it obvious? A cellular automaton isn’t like patchwork 

VR; it’s every bit as consistent as a physical universe. There’s 
no jumble of ad hoc high-level laws; one set of rules applies 
to every cell. Right?” 

“Yes, but—” 

“So if I set up a cellular automaton in a Garden-of-Eden 
configuration, run it through a few trillion clock ticks, then 

shut it down ... the pattern will continue to find itself in the 
dust—separate from this version of me, separate from this 

world, but still flowing unambiguously from that initial state. 
A state which can’t be explained by the rules of the automa¬ 

ton. A state which must have been constructed in another 
world—exactly as I remember it. 

The whole problem, so far, has been that my memories are 

always entirely explicable within the new world. I shut myself 

down as a Copy—and find myself in a flesh-and-blood body 

with flesh-and-blood memories which the laws of physics 

could have produced from earlier states of a flesh-and-blood 
brain. This world can explain me only as a man whose delu¬ 

sions are unlikely beyond belief—but there’s no denying that 

I do have a complete extra history, here, that’s not literally, 

physically impossible. So whatever I prefer to believe, I have 

to concede that the outcome of the experiment is still ambigu¬ 
ous. I could, still, be wrong. 
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“But a cellular automaton can’t provide an ‘extra history’ 

for a Garden-of-Eden configuration! It’s mathematically 
impossible! If I find myself inside a cellular automaton uni¬ 
verse, and I can track my past back to a Garden-of-Eden con¬ 

figuration, that will be conclusive proof that I did seed the 
whole universe in a previous incarnation. The dust theory will 

be vindicated. And I’ll finally know—beyond any doubt—that 
I haven’t merely been insane all along.” 

Maria felt punch-drunk. At one level, she knew she should 

stop humoring him, stop treating his ideas seriously. On 
another, it seemed that if Durham was so wrong, she should 
be able to point out the reasons why. She shouldn’t have to 
call him a madman and refuse to listen to another word. 

She said, “Find yourself in a cellular automaton world? 

You don’t mean the Autoverse—?” 
“Of course not. There’s no prospect of translating a human 

into Autoverse biochemistry.” 
“Then what?” 
“There’s a cellular automaton called TVC. After Turing, 

von Neumann and Chiang. Chiang completed it around 
twenty-ten; it’s a souped-up, more elegant version of von 
Neumann’s work from the nineteen fifties.” 

Maria nodded uncertainly; she’d heard of all this, but it 
wasn’t her field. She did know that John von Neumann and 
his students had developed a two-dimensional cellular 

automaton, a simple universe in which you could embed an 
elaborate pattern of cells—a rather Lego-like “machine”— 
which acted as both a universal constructor and a universal 

computer. Given the right program—a string of cells to be 

interpreted as coded instructions rather than part of the 
machine—it could carry out any computation, and build any¬ 

thing at all. Including another copy of itself—which could 

build another copy, and so on. Little self-replicating toy com¬ 

puters could blossom into existence without end. 
She said, “Chiang’s version was three-dimensional, wasn’t 

it?” 
“Much better. N-dimensional. Four, five, six, whatever you 

like. That leaves plenty of room for data within easy reach. In 
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two dimensions, the original von Neumann machine had to 
reach farther and farther—and wait longer and longer—for 

each successive bit of data. In a six-dimensional TVC automa¬ 

ton, you can have a three-dimensional grid of computers, 
which keeps on growing indefinitely—each with its own 

three-dimensional memory, which can also grow without 
bound.” 

Maria said numbly, “Where are you supposed to fit into all 
of this? If you think translating human biochemistry into 

Autoverse terms is difficult, how are you going to map your¬ 
self into a six-dimensional world designed solely to support 
von Neumann machines?” 

“The TVC universe is one big, ever-expanding processor 
cluster. It runs a Copy of me—” 

“I thought the whole point was to do away with Copies!” 

“—in a VR environment which lets me interact with the 
TVC level. Yes, I’ll be a patchwork Copy, as always—there’s 
no alternative to that—but I’ll also be linked to the cellular 

automaton itself. I’ll witness its operation, I’ll experience its 
laws. By observing it, I’ll make it a part of what has to be 
explained. 

“And when the simulated TVC universe being run on the 
physical computer is suddenly shut down, the best explanation 
for what I’ve witnessed will be a continuation of that uni¬ 
verse—an extension made out of dust.” 

Maria could almost see it: a vast lattice of computers, a 

seed of order in a sea of a random noise, extending itself from 

moment to moment by sheer force of internal logic, “accret¬ 
ing” the necessary building blocks from the chaos of non¬ 
space-time by the very act of defining space and time. 

Visualizing wasn’t believing, though. 

She said, “What makes you so sure? Why not another 
deluded psychiatric patient, who believes he was—briefly_a 

Copy being run on a TVC automaton being run on a processor 
cluster in another world?” 

“You’re the one who invoked Occam’s razor. Wouldn’t 

you say that a self-contained TVC universe is a simpler expla¬ 
nation, by far?” 
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“No. It’s about the most bizarre thing I can imagine.” 
“It’s a lot less bizarre than yet another version of this uni¬ 

verse, containing yet another version of me, with yet another 
set of convenient delusions'” 

“How many of your clients believed all this? How many 

think they’re coming along for the ride?” 
“Fifteen. And there’s a sixteenth who, I think, is tempted.” 

“They paid—?” 
“About two million each.” He snorted. “It’s quite funny, 

the significance the police have attached to that. Some large 
sums of money have changed hands, for reasons more com¬ 

plex than usual—so they assume I must be doing something 
illegal. I mean, billionaires have been known to make dona¬ 

tions larger than that to the Church of the God Who Makes No 
Difference.” He added hastily, “None of mine.” 

Maria was having some trouble with the scale of things her¬ 
self. “You found fifteen Copies willing to part with two mil¬ 
lion dollars after hearing this bullshit? Anyone that gullible 

deserves to lose their money.” 
Durham took no offence. “If you were a Copy, you’d 

believe the dust theory, too. You’d feel the truth of it in your 
nonexistent bones. Some of these people carried out the same 

experiments as I did—computing themselves in randomized 
fragments—but others didn’t need to. They already knew that 
they could scatter themselves across real time and real space, 

and they’d still find themselves. Every Copy proves the dust 

theory to itself a million times a day.” 
It suddenly occurred to Maria that Durham might have 

invented all of this for her sake, alone—while telling his 

clients exactly what Hayden had assumed: some fraudulent 
but utterly non-metaphysical tale of a hidden supercomputer. 

But she couldn’t see what he had to gain by confusing her . . . 
and too many details made too much sense, now. If his clients 

had accepted the whole mad vision, the problem of making 

them believe in a nonexistent super-computer vanished. Or at 

least changed from a question of evidence to a question of 

faith. 
She said, “So you promised to fit a snapshot of each of 
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your ‘backers’ into the Garden-of-Eden configuration, plus 
the software to run them on the TVC?” 

Durham said proudly, “All that and more. The major world 

libraries; not quite the full holdings, but tens of millions of 
files—text, audio, visual, interactive—on every conceivable 
subject. Databases too numerous to list—including all the 

mapped genomes. Software: expert systems, knowledge min¬ 
ers, metaprogrammers. Thousands of off-the-shelf VR envi¬ 
ronments: deserts, jungles, coral reefs, Mars and the moon. 

And I’ve commissioned Malcolm Carter, no less, to create a 
major city to act as a central meeting place: Permutation City, 
capital of the TVC universe. 

“And, of course, there’ll be your contribution: the seed for 
an alien world. Humanity is going to find other life in this uni¬ 
verse, eventually. How can we give up hope of doing the 

same? Sure, we’ll have our own software descendants, and 

recreated Earth animals, and no doubt novel, wholly artificial 
creatures as well. We won’t be alone. But we still need a 

chance to confront the Other. We mustn’t leave that possibility 
behind. And what could be more alien than Autoverse life?” 

Maria’s skin crawled. Durham’s logic was impeccable; an 
endlessly expanding TVC universe, with new computing 

power being manufactured out of nothing in all directions, 
“would” eventually be big enough to run an Autoverse 

planet—or even a whole planetary system. The packed ver¬ 

sion of Planet Lambert—the compressed description, with its 
topographic summaries in place of actual mountains and 

rivers—would easily fit into the memory of a real-world com¬ 

puter. Then Durham’s Copy could simply wait for the TVC 
grid to be big enough—or pause himself, to avoid waiting— 
and have the whole thing unfold. 

Durham said, “I’ve been working on the software which 

will run the first moments of the TVC universe on a real- 

world computer. I can probably finish that myself. But I can’t 
complete the Autoverse work without you, Maria.” 

She laughed sharply. “You want me to keep working for 

you? You lie to me. You get me visited by the Fraud Squad. 

You confess to a history of mental illness. You tell me you’re 
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the twenty-third incarnation of a retailing millionaire from a 
parallel world—■” 

“Whatever you think about the dust theory—and whatever 

you think about my psychological health—I can prove to you 
that I’m not a criminal. My backers will vouch for that; they 
all know exactly what their money’s being used for. None of 
them are victims of fraud.” 

“I accept that. I just—•” 
“Then accept the payment. Finish the work. Whatever the 

police have told you, you have every right to the money, and I 
have every right to give it to you. Nobody’s going to take you 
to court, nobody’s going to throw you into prison.” 

Maria was flustered. “Just, hold on. Will you give me a 
chance to think?” Durham’s sheer reasonableness was begin¬ 
ning to be as exhausting as the impassioned rhetoric of any 

obvious fanatic. And so much ground had shifted in the last 
half-hour that she hadn’t had a chance to even start to reap¬ 
praise her own situation: legally, financially ... and morally. 

She said, “Why don’t your backers tell the police all this? If 
they can confirm your story for me, why can’t they do the 
same for the cops? By refusing to talk, they’re just fueling 

suspicion.” 
Durham agreed. “Tell me about it. It makes everything ten 

times harder—but I’m just going to have to keep on living 
with that. Do you think they ’d risk the truth becoming public 
knowledge? There have already been some embarrassing 

leaks—but so far we’ve been able to muddy the water by 
putting out our own misinformation. Copies with de facto 

control of billion-dollar business empires would much rather 

have people linking them to some dubious salesman and his 
breakthrough supercomputer—and have the rumors fizzle out 

from lack of substantiation—than let the world know that they 

plan to send a clone into an artificial universe which runs 
without hardware. The share markets can get nervous enough 

when people start wondering if a certain board of directors 

have all taken up playing virtual Caligula in their spare time. 

If word got out that a Copy in a position of power had done 

something which might be construed as a sign that they no 
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longer felt obliged to give a shit about their corporate respon¬ 
sibilities, their personal wealth, or the continued existence of 
Planet Earth .. 

Maria walked over to the window. It was open, but the air 
outside was still; standing by the insect screen she might as 

well have been standing by a solid brick wall. People were 
arguing loudly in the flat above; she’d only just noticed. 

When Durham had first approached her, she’d wondered, 
half seriously, if she’d be taking advantage of a man who’d 

taken leave of his senses. Now, she couldn’t just shrug that off 
as a hypocritical insult to a fellow eccentric. This wasn’t a 
matter of an artificial life fanatic with more money than sense. 

An ex-psychiatric patient was planning to spend thirty million 
dollars of other people’s money to “prove” his own sanity— 

and lead the clones of his followers into a cybernetic paradise 

which would last for about twenty seconds. Taking a cut 
seemed just a tiny bit like doing the catering for the 
Jonestown massacre. 

Durham said, “If you don’t agree to finish the biosphere 

seed, who would I get to replace you? There’s nobody else 
who could even begin to grasp what’s involved.” 

Maria eyed him sharply. “Don’t start flattering me. And 
don’t kid yourself about the seed, either. You asked for a 

package of persuasive data, and that’s all you’ll be getting— 
even if I finish the work. If you’re counting on Planet 

Lambert’s inhabitants rising up on their hind legs and talking 

to you ... I can’t guarantee that happening if you ran the 

whole thing a billion times. You should have simulated real- 

world biochemistry. At least it’s been shown that intelligent 
life can arise within that system ... and you’d supposedly 
have the computing power to do it.” 

Durham said reasonably, “A. lamberti seemed simpler, 
surer. Any real-world organism—modeled subatomically— 

would be too big a program to test out in advance on any 
physical computer. And it’d be too late to change my mind 

and try another approach if I failed to get it to work—stuck in 

the TVC universe, with plenty of books and journals, but no 
pool of expertise.” 
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Maria felt a deep chill pass through her; every time she 
thought she’d accepted just how seriously Durham took this 
lunacy, he gave an answer like that which drove it home to 
her anew. •. 

She said, “Well, Autoverse life might turn out just as use¬ 

less. You might have A. hydrophila spewing out useless muta¬ 
tions, generation after generation, with nothing you can do to 
fix it.” , f 

Durham seemed about to reply, but then stopped himself. 
Maria felt the chill return, at first without knowing why. A sec¬ 

ond later, she glared at him, outraged, as furious as if he’d come 
right out and asked her. 

“I will not be there to fix it for you!” 

Durham had the grace to look cowed, momentarily—but 
instead of denying that the thought had ever crossed his mind, 

he said, “If you don’t believe in the dust theory, what differ¬ 
ence would it make if there’s a scan file of you in the Garden- 

of-Eden data?” 
“I don’t want a Copy of me waking up and living for a few 

subjective seconds, knowing that it’s going to die!” 
“Who said anything about waking it? Running a Copy on a 

simulated TVC grid is a computer-intensive operation. We 

can’t afford to wake more than one Copy while we’re still 
running on a physical computer. Mine. As far as you’re con¬ 

cerned, your scan file would never even be used to build a 
Copy; the data would just sit there, completely inert. And you 
could sit outside at a terminal, overseeing the whole opera¬ 

tion, making sure I kept my word.” 
Maria was scandalized—although it took her a second to 

weave through Durham’s infuriating logic to find a target. 

“And you—certain that I’d eventually wake—would hap¬ 

pily take me on board under false pretences?” 
Durham seemed genuinely baffled by the accusation. 

“False pretences? I’ve given you all the facts, and I’ve argued 

my case as hard as I can; it’s not my fault if you don’t believe 

me. Am I supposed to feel guilty for being right?” 
Maria started to reply, but then the point seemed too ridicu¬ 

lous to pursue. She said, “Never mind. You won’t get a 
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chance to feel anything about it, because I’m certainly not 
offering you a scan file.” 

Durham bowed his head. “It’s your decision.” 

Maria hugged herself. She was actually trembling slightly. 
She thought: I’m afraid of exploiting him? If what he’s doing 
really is legitimate . . . finish the job, take the money. His 

Copy’s going to spend a few seconds believing it’s headed for 

Copy Heaven—and that’s going to happen whatever I do. The 
fifteen clones will just sleep through it all, as if they’d never 
been made. That’s no Jonestown. 

Durham said, “The fee would be six hundred thousand 
dollars.” 

Maria said, “I don’t care if it’s six hundred million.” She’d 
meant to shout, but her words faded out into a whisper. 

Six hundred thousand dollars would be enough to save 
Francesca’s life. 



f 

(Remit not paucity) 

MAY 2051 

Peer seemed to be making love with Kate, but he had his doubts. 
He lay on the soft dry grass of a boundless meadow, in mild sun¬ 
shine. Kate’s hair was longer than usual, tickling his skin wher¬ 

ever she kissed him, brushing against him with an erotic 
precision which seemed unlikely to have been left to chance. 
Insect chirps and birdsong were heard. Peer could recall David 
Hawthorne screwing a long-suffering lover in a field, once. 

They’d been driving back to London from her father’s funeral 
in Yorkshire; it had seemed like a good idea at the time. This 

was different. No twigs, no stones, no animal shit. No damp 

earth, no grass stains, no itching. 
The perfect meadow itself was no reason for suspicion; nei¬ 

ther of them were verisimilitude freaks, masochistic re-cre- 

ators of the irritating details of real environments. Good sex 
was, equally, a matter of choice. But Peer still found himself 

wondering if Kate really had agreed to the act. She hadn’t 
actually made love to him for months—however many times 
he’d recycled the memories of the last occasion—and he 

couldn’t rule out the possibility that he’d merely decided to 

fool himself into believing that she’d finally relented. He’d 
never gone quite so far before—so far as he presently knew— 

but he had a vague memory of resolving to do a thorough job 

of concealing the evidence if he ever did. 
He could clearly remember Kate beginning to flirt as they’d 

toured Carter’s city, and then reaching out and starting to 

undress him as they stood in the exit doorway. He’d shut 
down all limits on her access to his body while she’d been 

unbuttoning his shirt—and he’d bellowed with shock and 
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delight when, in the middle of their physically plausible fore¬ 

play, an invisible second Kate, twenty times his size, had 
picked him up in one hand, raised him to her mouth, and 

licked his body from toes to forehead like a sweet-toothed 
giant taking the icing off a man-shaped cake. 

None of this struck him as especially unlikely; if Kate had 
decided to make love again, it was the kind of thing he could 

imagine her doing. That in itself proved nothing. He could have 
scripted this fantasy to fit everything he knew about her—or 

chosen the scenario, and then rewritten his “knowledge” of her 
to accommodate the action. In either case, software could have 

laid down a trail of false memories: a plausible transition from 
their meeting with Carter—which he felt certain had actually 
happened—to this moment. All memories of having planned the 
deception would have been temporarily suppressed. 

Kate stopped moving. She shook her head, spattering his 
face and chest with sweat, and said, “Are you here where you 
seem to be, or off somewhere else?” 

“I was about to ask you the same question.” 

She smiled wickedly. “Ah. Then maybe this body you hope 
is me only asked you first to put your mind at ease.” 

In the sky above her right shoulder. Peer could see a stray 
cloud taking on a new shape, a whimsical sculpture parodying 
the bodies on the grass below. 

He said, “And then admitted as much?” 

Kate nodded, and started slowly rising. “Of course. For the 
very same reason. How many levels of bluffing will it take 
before you get bored and say: Fuck it, I don’t care?” 

She lifted herself until they were almost apart. He closed his 
eyes and violated the geometry, licking the sweat from between 

her shoulder blades without moving a muscle. She responded by 

sticking her tongue in both of his ears simultaneously. He 
laughed and opened his eyes. 

The cloud above had darkened. Kate lowered herself onto 
him again, trembling very slightly. 

She said, “Don’t you find it ironic?” 
“What?” 

“Trans-humans taking pleasure by stimulating copies of the 
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neural pathways which used to be responsible for the continu¬ 
ation of the species. Out of all the possibilities, we cling to 
that.” 

Peer said, “No, I don’t.find it ironic. I had my irony glands 
removed. It was either that, or castration.” 

She smiled down at him. “I love you, you know. But would 

I tell you that?,.Or would you be stupid enough to pretend that 

I had?” 
Warm, sweet rain began to fall. 

He said, “I don’t care, I don’t care, I don’t care.” 

Peer sat on the lowest of the four wooden steps leading up to 

the back porch of his homestead, glancing down now and then 
at his bare feet and thin brown arms. Ten-year-old farm boy at 

dusk. Kate had made both the environment and the body for 
him, and he liked the tranquil mood of the piece. There was no 
invented family, no role to play; this was a painting, not a 
drama. One place, one moment, lasting as long as he chose to 

inhabit it. The scenery wasn’t quite photorealist—there were 
subtle distortions of form, color and texture which made it 
impossible to forget that he was inhabiting a work of art—but 
there were no sledgehammer techniques: no visible brush¬ 

strokes, no Van Gogh lighting effects. 
Violating the whole aesthetic, an interface window hovered 

in front of him, a meter above the chicken-feed-scattered dirt. 

The cloning utility insisted on following an elaborate confir¬ 
mation sequence; Peer kept saying, “Please skip to the final 

question, I know exactly what I’m doing”—but icons in legal 
wigs and gowns kept popping up in front of the window and 

declaring solemnly, “You must read this warning carefully. 
Your brain model will be directly examined for evidence of 

complete understanding before we proceed to the next stage.” 
It was a thousand times more trouble than baling out—he 

knew that for certain, having almost done it—but then, bal¬ 

ing out entailed fewer legal complications for the people 

outside. Peer’s estate was controlled by an executor, who’d 

signed a contract obliging her to act according to “any duly 
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authenticated communications—including, but not limited to, 
visual and/or auditory simulations of a human being appearing 
to proffer instructions or advice.” What duly authenticated 

meant revolved around a ninety-nine-digit code key which 
had been “hardwired” into Peer’s model-of-a-brain when his 

Copy was generated from his scan file. He could summon it 
up consciously if he had to, in some unlikely emergency, but 

normally he made use of it by a simple act of will. He’d 
record a video postcard, wish it to be duly authenticated—and 

it was done. Unless the key was stolen—plucked right out of 
the computer memory which contained the data representing 
his brain—Peer was the only software on the planet capable of 

encrypting instructions to his executor in a form compatible 
with her own matching key. It was the closest thing he had to 
a legal identity. 

By law, any clone which a Copy made of itself had to be 
given a new key. It was up to the initial Copy, prior to the 

cloning, to divide up the worldly assets between the two 
future selves—or rather, divide them up between the execu¬ 
tor’s two portfolios. 

Peer fought his way through the process of assuring the 
cloning utility that he really had meant what he’d told it from 

the start: The clone would require no assets of its own. Peer 

would run it on sufferance, paying for its running time himself. 
He didn’t plan on keeping it conscious for more than a minute 

or two; just long enough to reassure himself that he was doing 
the right thing. 

He almost wished that Kate was with him, now. She’d 
offered to be here, but he’d turned her down. He would have 

been glad of her support, but this had to be done in private. 

Finally, the utility said, ‘This is your last chance to cancel. 
Are you sure you wish to proceed?” 

Peer closed his eyes. When / see my original, sitting on the 
porch, I’ll know who I am, and accept it. 

He said, “Yes, I’m sure.” 

Peer felt no change. He opened his eyes. His newly made 

twin stood on the ground where the interface window had 

been, staring at him, wide-eyed. Peer shivered. He recognized 
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the boy as himself, and not just intellectually—Kate’s piece 
included adjustments to every part of his brain which dealt 

with his body image, so he’d be no more shocked by catching 
a glimpse of himself in a fnirror than he was by the way his 

limbs felt as he walked. But the effect wasn’t so much to see 
through the “disguise” of the ten-year-old body, as to find 
himself thinking of the clone—and himself—as if the two of 

them really.were that young. How could he send this child 

into exile? 
Peer brushed the absurd notion aside. “Well?” 
The clone seemed dazed. “I—” 
Peer prompted him. “You know what I want to hear. Are 

you ready for this? Are you happy with your fate? Did I make 
the right decision? You’re the one who knows, now.” 

“But I don’t know.” He looked at Peer pleadingly, as if hop¬ 

ing for guidance. “Why am I doing this? Remind me.” 
Peer was taken aback, but some disorientation was only to 

be expected. His own voice sounded “normal” to him—thanks 
to the neural adjustments—but the clone still sounded like a 

frightened child. He said gently, “Kate. We want to be with 

her. Both of her—” 
The clone nodded fervently. “Of course.” He laughed ner¬ 

vously. “And of course I’m ready. Everything’s fine.” His 
eyes darted around the yard, as if he was searching for an 

escape route. 
Peer felt his chest tighten. He said evenly, “You don’t have 

to go ahead if you don’t want to. You know that. You can bale 

out right now, if that’s what you’d prefer.” 
The clone looked more alarmed than ever. “I don’t want 

that! I want to stow away with Kate.” He hesitated, then 

added, “She’ll be happier in there, more secure. And I do want 

to be with her; I want to know that side of her.” 

“Then what’s wrong?” 
The clone sank to his knees in the dirt. For a second, Peer 

thought he was sobbing, then he realized that the noise was 

laughter. 
The clone recovered his composure and said, “Nothing’s 

wrong—but how do you expect me to take it? The two of us, 
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cut off from everything else. Not just the real world, but all 
the other Copies.” 

Peer said, “If you get lonely, you can always generate new 
people. You’ll have access to ontogenesis software—and no 
reason to care about the slowdown.” 

The clone started laughing again. Tears streamed down his 

face. Hugging himself, he tumbled sideways onto the ground. 
Peer looked on, bemused. The clone said, “Here I am trying to 
steel myself for the wedding, and already you’re threatening 
me with children.” 

Suddenly, he reached out and grabbed Peer by one ankle, 
then dragged him off the step. Peer hit the ground on his arse 
with a jarring thud. His first instinct was to freeze the clone’s 

power to interact with him, but he stopped himself. He was in 
no danger—and if his twin wanted to bum off some aggres¬ 
sion on his brother-creator, he could take it. They were evenly 
matched, after all. 

Two minutes later. Peer was lying with his face in the dirt 
and his arms pinned behind his back. The clone kneeled over 
him, breathless but triumphant. 

Peer said, “All right, you win. Now get off me—or I’ll dou¬ 

ble my height, put on forty kilograms, and get up and flatten 
you.” 

The clone said, “Do you know what we should do?” 
“Shake hands and say goodbye.” 
“Toss a coin.” 

“For what?” 

The clone laughed. “What do you think?” 
“You said you were happy to go.” 

“I am. But so should you be. I say we toss a coin. If I win, 
we swap key numbers.” 

“That’s illegal!” 

“Illegal!” The clone was contemptuous. “Listen to the 
Solipsist Nation Copy invoke the laws of the world! It’s easily 
done. The software exists. All you have to do is agree.” 

Talking was difficult; Peer spat out sand, but there was a 

seed of some kind caught between his teeth which he couldn’t 

dislodge. He felt a curious reluctance to “cheat,” though—to 
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remove the seed from his mouth, or the clone from his back. It 

had been so long since he’d been forced to endure the slight¬ 
est discomfort that the novelty seemed to outweigh the incon¬ 
venience. , ' 

He said, “All right. I’ll do it.” 
And if he lost? But why should he fear that? Five minutes 

ago, he’d been prepared to give rise to—to become—the clone 
who’d stow away. 

They created the coin together, the only way to ensure that 

it was subject to no hidden influences. The reality editor they 
jointly invoked offered a standard object ready-made for their 
purpose, which they decorated as a one-pound coin. The 

physics of flipping a real coin wouldn’t come into it; any 
Copy could easily calculate and execute a flick of the thumb 
leading to a predetermined outcome. The result would be con¬ 
trolled by a random number generator deep in the hidden lay¬ 

ers of the operating system. 
Peer said, “I toss, you call”—at exactly the same time as 

the clone. He laughed. The clone smiled faintly. Peer was 
about to defer, then decided to wait. A few seconds later, he 

said, alone, “All right, you toss.” 
As the coin went up, Peer thought about encasing it in a sec¬ 

ond object, an invisibly thin shell under his control alone—but 
the long list of attributes of the fair coin probably included cry¬ 

ing foul if its true faces were concealed. He shouted “Heads!” 

just before the thing hit the dirt. 
The two of them fell to their hands and knees, almost 

bumping heads. A hen approached; Peer shooed it away with 

a backward kick. 
President Kinnock, in profile, glinted in the dust. 
The clone met his eyes. Peer did his best not to look 

relieved—short of severing ties with his body. He tried to read 

the clone’s expression, and failed; all he saw was a reflection 

of his own growing numbness. Pirandello had said it was 
impossible to feel any real emotion while staring into a mir¬ 

ror. Peer decided to take that as a good sign. They were still 

one person, after all—and that was the whole point. 
The clone rose to his feet, dusting off his knees and elbows. 
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Peer took a hologram-embossed library card from the back 

pocket of his jeans and handed it over; it was an icon for a copy 
of all the environments, customized utilities, bodies, memories 
and other data he’d accumulated since his resurrection. 

The clone said, “Don’t worry about me—or Kate. We’ll look 
after each other. We’ll be happy.” As he spoke, he morphed 
smoothly into an older body. 

Peer said, “Ditto.” He reached up and shook the young 
man’s hand. Then he summoned one of his control windows 
and froze the clone, leaving the motionless body visible as an 

icon for the snapshot file. He shrunk it to a height of a few 
centimeters, flattened it into a two-dimensional postcard, and 
wrote on the back: to malcolm carter. 

Then he walked down the road a kilometer to one of Kate’s 
little touches, a postbox marked us mail, and dropped the 
postcard in. 



(Remit not paucity) 

JUNE 2 □ 5 1 

The anaesthetist said, “Count backward from ten.” 
Maria said, “Ten.” 

She dreamed of arriving on Francesca’s doorstep with a suit¬ 
case full of money. As she walked down the hall behind her 
mother, the case fell open, and hundred-dollar bills fluttered 

out and filled the air like confetti. 
Francesca turned to her, radiant with health. She said ten¬ 

derly, “You shouldn’t have, my darling. But I understand. 

You can’t take it with you.” 
Maria laughed. “You can’t take it with you.” 
Her father was in the living room, dressed for his wedding 

day, although not as young. He beamed and held out his arms 
to Maria. His parents, and Francesca’s parents, stood behind 
him—and as Maria approached, she saw from on high that 

behind her grandparents were cousins and aunts, great-grand¬ 
parents and great-aunts, row after row of relatives and ances¬ 
tors, stretching back into the depths of the house, laughing 

and chattering. The money had brought them all back to life. 
How could she have been so selfish as to think of denying 

them this grand reunion? 
Maria threaded her way through the crowd, greeting peo¬ 

ple she’d never known existed. Handsome, dark-eyed sev¬ 

enth cousins kissed her hand and whispered compliments in 

a beautiful dialect she didn’t understand. Veiled widows in 
elegant black dresses stood arm-in-arm with their resur¬ 
rected husbands. Children weaved between the adults’ legs, 

stealing food by the handful and cramming it into their 

mouths on the run. 
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The clinic’s neurologist turned out to be a distant relative. 
Maria cupped her hands to the woman’s ear and shouted over the 
noise of the party: “Have I been scanned yet? Will my Copy 

remember any of this?” The neurologist explained that the scan 

only captured memories laid down permanently as changes in 
synaptic strengths; the fleeting electrochemistry of this dream 

would be lost forever. She added cryptically, “Lost to whoever’s 
not having it.” 

Maria felt herself waking. Suddenly afraid that she might 
be the Copy, she struggled to remain in the dream—as if she 

could force her way back through the crowd, back through the 
plot, and leave by a different exit. But the scene grew vague 

and unconvincing; she could feel the heavy presence of her 
waking body: her aching shoulders, her swollen tongue. 

She opened her eyes. She was alone in the Landau Clinic’s 
cheerfully decorated recovery room; she’d been wheeled 
through for a patient’s-eye view before being given the anes¬ 
thetic, so she’d know exactly what to expect. It took a few 

seconds for the truths of the dream to fade, though. Her father 
was dead. Her grandparents were dead. There 'd been no 
grand reunion. There never would be. 

As for the Copy . . . her scan file didn’t even exist, yet; the 

raw tomographic data would take hours to be processed into a 
high-resolution anatomical map. And she could still change 
her mind and keep the results out of Durham’s hands alto¬ 

gether. He’d paid the clinic for the scan, but if she refused to 
hand over the file there’d be nothing he could do about it. 

The recovery room was softly lit, lined with odorless blue 

and orange flowers. Maria closed her eyes. If Durham’s logic 

meant anything, raw tomographic data could probably pro¬ 
cess itself, find itself conscious, as easily as any Copy who’d 

been chopped up and run at random. There was no need for a 
finished scan file. 

No need even to be scanned; the very same data surely 

existed, scattered about the universe, whether or not it was 

ever plucked from her brain and assembled in what she 
thought of as one place. 

In fact, if Durham was right—if the events he believed 



PERMUTATION CITY - 201 

would take place in his TVC universe could find themselves in 
the dust—then those events would happen, regardless. It could 
make no difference what anyone did in this world. The whole 

Garden-of-Eden project w&s superfluous. Every permutation 
of the dust which was capable of perceiving itself, making 

sense of itself, would do just that. And all she would have 
achieved by refusing to be scanned would have been to deny 
the Maria of.that permutation a history which seemed to over¬ 
lap with her own particular life. While a third woman—in 
another world, another permutation—would have taken her 

place in that role. 
Maria opened her eyes. She’d just recalled the first thing 

she’d meant to do on waking. Every scanner was programmed 
to recognize—in real time, before all the arduous data pro¬ 
cessing that followed—the magnetic resonance spectrum of 

four or five special dyes, which could be used for alignment 
and identification. The scanning technician had obligingly 
loaned her a “number three” marker pen—and instructed the 
scanner to blind itself to that particular dye. 

She pulled her hands out from under the sheets. Her left 

palm still read: you are not the copy. 

She licked her fingers and started rubbing the unnecessary 

words away. 

Maria arrived at the north Sydney flat around half past twelve. 

Two terminals were set up side by side on Durham’s kitchen 
table; other than that, the place was as bare as it had been the 

last time she’d called. 
Although it wasn’t, technically, necessary, Maria had 

insisted that she and Durham be in the same physical location 
throughout what he called the “launch”—the running of the 

first moments of the TVC universe as software on a real com¬ 

puter, the act which would supposedly seed an independent, 
self-sustaining universe, taking up where the version relying on 

real-world hardware left off. At least this way she could monitor 

the keys he pressed and the words he spoke, without having to 

wonder if she was being shown what was really going on at that 
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level. She had no idea what she was guarding against—but 

Durham was a highly intelligent man with some very strange 
beliefs, and she had no reason to feel confident that he’d revealed 

the full extent of his delusions. His clients had confirmed part of his 
story—and they would have had the resources to check much 
more of it than she had—but Durham might still have lied to 
them about what was going on inside his head. 

She wanted to trust him, she wanted to believe that she’d 
finally reached the truth—but it was hard to put any limits on 

how wrong she might yet be. She felt she’d known him too 
long to seriously fear for her physical safety—but the possi¬ 

bility remained that everything she thought she’d understood 
about the man would turn out, once again, to have been utterly 
misconceived. If he came away from the kitchen sink bran¬ 
dishing a carving knife, calmly announcing his intention to 
sacrifice her to the Spirit of the New Moon, she’d have no 

right to feel betrayed, or surprised. She couldn’t expect to live 
off the proceeds of insanity, and also take for granted the 
usual parameters of civilized behavior. 

The flesh-and-blood Durham was only half the problem. Once 
the program simulating a TVC cellular automaton was started, 

the plan was that neither she nor Durham would intervene at all. 
Any external tinkering would violate the automaton’s rules— 
the fundamental laws of the new universe—making a mockery 

of the whole endeavor. Only Durham’s Copy, being run on 

the simulated TVC computers, could act in harmony with 
those laws. They would always have the option of aborting 

the project, pulling the plug—but in every other respect, the 
Copy would be in control. 

(Of course, aborting the simulation if something went 

wrong would not—in Durham’s eyes—prevent the spawning 

of an independent universe beyond their control . . . but it 

might leave them with enough unspent computer time for a 
second attempt.) 

With her hands tied once the universe was running, her only 

way to influence what did or didn’t happen was through the 

Garden-of-Eden configuration—which included all the programs 

the TVC lattice would initially run. Maria had written part of this 
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internal launch software herself; Durham had written, or commis¬ 
sioned, the rest, but she’d checked it all personally. And she’d 
built in a safeguard: all the Copies but Durham’s would be 

blocked from running until the TVC processors had solved a suit¬ 

ably intractable mathematical equation. Maria had estimated that 
the world’s combined computing resources couldn’t have cracked 
the problem in under a decade; thirty million dollars’ worth, 

minus overheads, wouldn’t come close. That was no obstacle in 
the eyes of Durham and his followers; the ever-growing 
resources of the burgeoning TVC universe would make light 

work of it, solving the equation within a week or two of the 
launch. But short of any such universe coming into existence— 

and so long as the test wasn’t circumvented—there was no 
chance of a second Maria Deluca, or anyone else, waking. It 
was her guarantee that there’d be no virtual Jonestown. Just 
one lone prophet flickering in and out of existence. 

Durham made instant coffee. Maria surveyed the spartan 

room. She said, “This isn’t good enough, you know. We should 
have two hundred people wearing headsets, and a giant screen 

taking up an entire wall. Like one of the old NASA missions.” 
Durham spoke over the sound of boiling water. “Don’t 

worry; we’ll be using more computing power per second than 

NASA used for the entire Apollo program.” 
Computing power. One more thing to worry about. Maria 

logged on to the QIPS exchange; the rate was up slightly since 

she’d last checked, but so far there was no sign of what she 
dreaded. In the event that Operation Butterfly entered the mar¬ 

ket again, today of all days, the Garden of Eden would be 
frozen out, postponed until the QIPS rate returned to normal 

levels. That wouldn’t make the slightest difference to Durham 
or his followers—even if the launch program was thrown off 

the network halfway through, and only completed days, or 

weeks, later. Real time was irrelevant. Maria could appreciate 
the logic of that—but the thought of a delay, or an unexpected 

slowdown, still made her sick with anxiety. Every legal opin¬ 

ion she’d obtained had made it clear that neither she nor 

Durham were likely to face prosecution—and if charges were 
brought against them, a conviction was highly improbable . . . 
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and even if that happened, an appeal would almost certainly 
succeed. Nonetheless, every day she’d spent working with 

Durham as a knowing “accomplice” had made her feel more 
vulnerable to the whims of the authorities. Hayden had treated 

her icily when she’d confessed to having abandoned her 
laughable “undercover” role. The risk of harassment would 
hardly vanish the moment the project was completed—but the 
relief would still be considerable. 

She was beginning to regret having honored her promise 
not to try to record Durham’s clients’ statements assuring her 
that they were fully informed participants in the scheme. The 

authenticated messages she’d viewed—on public terminals— 
might not have been the equivalent of human testimony, but 
having them stored away on a chip somewhere would have 

made her feel a lot more secure. Regardless of the legal status 

of the Copies, she couldn’t imagine being prosecuted for fraud 
if she could show that the de facto “victims of the crime” 
knew exactly what they were paying for. 

Durham set her coffee down on the table. Maria mumbled 

thanks as he sat beside her. He said, “No last-minute qualms? 
You can still back out if you want to.” 

She kept her eyes on the screen, the flickering pie chart of 

the QIPS exchange. “Don’t tempt me.” As if she’d seriously 
consider blowing her one real chance to have Francesca 

scanned—after all the work, all the anxiety—for no better rea¬ 

son than a laughable, microscopic fear that this artificial uni¬ 
verse might actually blossom into self-contained existence. 

Durham’s terminal beeped. Maria glanced at his screen; a 
message box said PRIORITY COMMUNICATION. She 
looked away as he viewed the text. 

“Speaking of last-minute qualms, Riemann’s changed his 
mind. He wants in.” 

Maria said irritably, “Well, tell him it’s too late. Tell him 

he’s missed the boat.” She wasn’t serious; from what she knew 

of the project’s finances, Durham had been set to barely break 

even by the end of the day. The price of one more ticket would 
transform his fortunes completely. 

He said, “Relax—it will take half an hour at the most to fit 
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him in. And his fee will cover much more than the increase in 

data; we’ll be able to run the whole launch a bit longer.” 

Maria had to pause to let that sink in. Then she said, 
“You’re going to blow most of two million ecus on stretching 
out something that—” 

Durham smiled. “That what? That would have worked any¬ 
way?” 

“That you,believe would have worked anyway!” 
“The longer I get to see my Copy observing the TVC uni¬ 

verse, the happier I’ll be. I don’t know what it will take to anchor 
the automaton rules—but if ten watertight experiments sounds 

good, then eleven sounds better.” 
Maria pushed her chair back and walked away from her ter¬ 

minal. Durham tapped at his keyboard, first invoking the pro¬ 
grams which would recompute the Garden-of-Eden 
configuration to include the new passenger and his luggage— 

then directing the windfall from Riemann straight into the 

project’s JSN account. 
She said, “What’s wrong with you? Two million ecus is 

more than two million dollars! You could have lived on that 

for the rest of your life!” 
Durham kept typing, passing Riemann’s documents 

through a series of legal checks. “I’ll get by.” 

“Given it to a charity, then!” 
Durham frowned, but said patiently, “I gather that Thomas 

Riemann gives generously to famine relief and crop research 

every year. He chose to spend this money on a place in my 

sanctuary; it’s hardly my role to channel his funds into what¬ 
ever you or I decide is the worthiest cause.” He glanced at her 

and added, mock-solemnly, “That’s called fraud, Ms. Deluca. 

You can go to prison for that.” 
Maria was unmoved. “You could have kept something for 

yourself. For this life, this world. I don’t imagine any of your 

clients expected you to do all this for nothing.” 
Durham finished at the terminal and turned to her. “I don’t 

expect you to understand. You treat the whole project as a 

joke—and that’s fine. But you can hardly expect me to run it 

on that basis.” 
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Maria didn’t even know what she was angry about any¬ 
more: the delayed launch, the obscene waste of money—or 
just Durham sitting there making perfect sense to himself, as 
always. 

She said, “The project is a joke. Three hundred million peo¬ 

ple are living in refugee camps, and you’re offering sanctuary 
to sixteen billionaires! What do they need protection from? 

There’s never going to be an anti-Copy revolution! They’re 
never going to be shut down! You know as well as I do that 
they’ll just sit there getting richer for the next ten thousand 
years!” 

“Possibly.” 

“So you are a fraud then, aren’t you? Even if your ‘sanctu¬ 
ary’ really does come into existence—even if you prove your 

precious theory right—what have your backers gained? 

You’ve sent their clones into solitary confinement, that’s all. 
You might as well have put them in a black box at the bottom 
of a mineshaft.” 

Durham said mildly, “That’s not quite true. You talk about 
Copies surviving ten thousand years. What about ten billion? 
A hundred billion?” 

She scowled. “Nothing’s going to last that long. Haven’t 
you heard? They’ve found enough dark matter to reverse the 
expansion of the universe in less than forty billion years—” 

“Exactly. This universe isn’t going to last.” 

Maria nodded sarcastically, and tried to say something 
belittling, but the words stuck in her throat. 

Durham continued blithely, “The TVC universe will never col¬ 
lapse. Never. A hundred billion years, a hundred trillion; it makes 
no difference, it will always be expanding.” 

Maria said weakly, “Entropy—” 

“Is not a problem. Actually, ‘expanding’ is the wrong word; 

the TVC universe grows like a crystal, it doesn’t stretch like a 
balloon. Think about it. Stretching ordinary space increases 

entropy; everything becomes more spread out, more disordered. 

Building more of a TVC cellular automaton just gives you 

more room for data, more computing power, more order. 

Ordinary matter would eventually decay, but these computers 
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aren’t made out of matter. There’s nothing in the cellular 
automaton’s rules to prevent them from lasting for ever.” 

Maria wasn’t sure what she’d imagined before; Durham’s 

universe—being made of'the same “dust” as the real one, 
merely rearranged—suffering the same fate? She couldn’t have 

given the question much thought, because that verdict was 
nonsensical. Thie rearrangement was in time as well as space; 

Durham’s universe could take a point of space-time from just 
before the Big Crunch, and follow it with another from ten 
million years b.c. And even if there was only a limited total 

amount of “dust” to work with, there was no reason why it 
couldn’t be reused in different combinations, again and again. 
The fate of the TVC automaton would only have to make 
internal sense—and the thing would have no reason, ever, to 

come to an end. 
She said, “So you promised these people ... immortality?” 

“Of course.” 
“Literal immortality? Outliving the universe?” 
Durham feigned innocence, but he was clearly savoring the 

shock he’d given her. “That’s what the word means. Not: dying 

after a very long time. Just: not dying, period.” 
Maria leaned back against the wall, arms folded, trying to 

cast aside the feeling that the whole conversation was as insub¬ 
stantial as anything Durham had hallucinated in the Blacktown 

psychiatric ward. She thought: When Francesca’s been 
scanned, I’m going to take a holiday. Visit Aden in Seoul, if I 

have to. Anything to get away from this city, this man. 
She said, “Ideas like that are powerful things. One of these 

days you’re going to hurt someone.” 
Durham looked wounded himself, at that. He said, “All I’ve 

tried to do is be honest. I know: I lied to you, at first—and I’m 
sorry. I had no right to do that. But what was I supposed to do 

with the truth? Keep it locked up in my head? Hide it from the 
world? Give no one else the chance to believe, or disbelieve?” 

He fixed his eyes on her, calm and sane as ever; she looked 

away. 
He said, “When I first came out of hospital, I wanted to 

publish everything. And I tried ... but nobody reputable was 
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interested—and publishing in the junk-science journals would 
have been nothing but an admission that it was all bullshit. So 

what else could I do, except look for private backers?” 
Maria said, “I understand. Forget it. You’ve done what you 

thought you had to—I don’t blame you for that.” The cliches 
nearly made her gag, but all she could think about was shutting 

him up. She was sick of being reminded that the ideas which 
were nothing but a means to an end, for her—the ideas she could 
turn her back on forever, in eight hours’ time—were this man’s 
entire life. 

He looked at her searchingly, as if genuinely seeking guid¬ 
ance. “If you’d believed everything I believe, would you have 

kept it all to yourself? Would you have lived out your life pre¬ 
tending to the world that you’d merely been insane?” 

Maria was saved from answering by a beep from Durham’s 
terminal. The Garden-of-Eden configuration had been recom¬ 
puted; Thomas Riemann’s snapshot was now built into their 
cellular automaton equivalent of the Big Bang. 

Durham swung his chair around to face the screen. He said 
cheerfully, “All aboard the ship of fools!” 

Maria took her place beside him. She reached over and ten¬ 
tatively touched his shoulder. Without looking at her, he 
reached up and squeezed her hand gently, then removed it. 

Following a long cellular automaton tradition, the program 

which would bootstrap the TVC universe into existence was 
called FIAT. Durham hit a key, and a starburst icon appeared 
on both of their screens. 

He turned to Maria. “You do the honors.” 

She was about to object, but then it didn’t seem worth argu¬ 
ing. She’d done half the work, but this was Durham’s cre¬ 
ation, whoever cut the ribbon. 

She prodded the icon; it exploded like a cheap flashy fire¬ 
work, leaving a pin-cushion of red and green trails glowing on 
the screen. 

“Very tacky.” 

Durham grinned. “I thought you’d like it.” 

The decorative flourish faded, and a shimmering blue-white 

cube appeared: a representation of the TVC universe. The 
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Garden-of-Eden state had contained a billion ready-made pro¬ 
cessors, a thousand along each edge of the cube—but that pre¬ 
cise census was already out of date. Maria could just make out 

the individual machines,' like tiny crystals; each speck com¬ 
prised sixty million automaton cells—not counting the memory 

array, which stretched into the three extra dimensions, hidden in 
this view. Tl\g data preloaded into most of the processors was 

measured in terabytes: scan files, libraries, databases; the seed 
for Planet Lambert—and its sun, and its three barren sibling 
planets. Everything had been assembled, if not on one physical 

computer—the TVC automaton was probably spread over fif¬ 
teen or twenty processor clusters—at least as one logical whole. 
One pattern. 

Durham reduced the clock rate until the blue-white shimmer 
slowed to a stroboscopic flickering, then a steady alternation 

of distinct colors. The outermost processors were building 
copies of themselves; in this view, blue coded for complete, 

working processors, and white coded for half-finished 
machines. Each layer of blue grew a layer of white, which 
abruptly turned blue, and so on. The skin of this universe 
came with instructions to build one more layer exactly like 

itself (including a copy of the same instructions), and then 
wait for further commands to be passed out from the hub. 

Durham zoomed in by a factor of two hundred, slowed 
down the clock rate further, and then changed the representa¬ 

tion to show individual automaton cells as color-coded sym¬ 
bols. The processors were transformed from featureless blue or 

white boxes into elaborate, multicolored, three-dimensional 
mazes, rectilinear filigree alive with sparks of light. 

In the throes of reproduction, each processor could be seen 

sprouting hundreds of pairs of fine red and green “construc¬ 
tion wires,” which grew straight out into the surrounding 

empty space—until they all reached the same predetermined 

length, abruptly turned a tight one-hundred-and-eighty 
degrees, and then started growing back in the opposite direc¬ 

tion. Glowing with elaborate moving striations, the wires zig¬ 

zagged back and forth between the surface of the mother 
computer and an unmarked boundary plane—until between 
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them, they’d filled in the region completely, like some strange 

electronic silk weaving itself into a solid cocoon. 
In close-up, the wires resolved into long lines of cells 

marked with arrowheads, some rendered in the brighter hues 
which represented “activated” states. Glowing stripes built 

from the binary code of bright and dim moved down the wire 
from arrow to arrow: the data of the blueprint for the daughter 
machine being shuffled out from the central memory. 

With the clock rate slowed still further, the process could be 
followed in detail. Wherever a pulse of brightness reached the 

end of a construction wire, the transparent “vacuum” of the null 
state was transformed into an “embryonic” cell, shown as a non¬ 
descript gray cube. Subsequent data told the new cell what to 

become—each pulse, or absence of a pulse, converting it into a 
slightly more specialized transition state, zeroing in on the par¬ 
ticular final state required. The construction wires grew out from 

the mother computer using this principle, extending themselves 
by building more of themselves at their tips. 

Having filled the entire region which the daughter machine 

would occupy, they then worked backward, retracting one 
step at a time; unweaving their zig-zag cocoon, and leaving 
behind whatever the blueprint required. The whole process 

looked grotesquely inefficient—far more time was spent on 
extending and retracting the wires themselves than on creating 

the cells of the daughter machine—but it kept the rules of the 
automaton as simple as possible. 

Durham said, “This all looks fine to me. Okay to proceed?” 

“Sure.” Maria had grown mesmerized; she’d forgotten her 
urgency, forgotten herself. “Crank it up.” At any speed where 

they could keep track of events at the level of individual pro¬ 

cessors—let alone individual cells—nothing useful would 
ever get done. Durham let the clock rate revert to the maxi¬ 
mum they could afford, and the grid became a blur. 

In contrast, the next stage would be painfully slow. Durham 

made coffee and sandwiches. All the overheads of running a 

Copy on a system of computers which was, itself, a simulation, 

added up to a slowdown of about two hundred and fifty. More 

than four real-time minutes to a subjective second. There was 
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no question of two-way communication—the TVC universe 

was hermetic, no data which hadn’t been present from the out¬ 
set could affect it in any way—but they could still spy on what 

was happening. Every hour, they could witness another four¬ 
teen seconds of what the Copy of Durham had done. 

Maria spot-checked at other levels, starting with the soft¬ 
ware running directly on the TVC grid. The “machine lan¬ 

guage” of the TVC computers was about as arcane and 
ridiculous as that of any hypothetical Turing machine, six¬ 
dimensional or not, but it had been simple enough to instruct a 

metaprogrammer to write—and rigorously validate—a pro¬ 
gram which allowed them to simulate conventional modern 
computers. So the processor clusters in Tokyo or Dallas or 
Seoul were simulating a cellular automaton containing a lattice 

of bizarre immaterial computers . . . which in turn were simu¬ 
lating the logic (if not the physics) of the processor clusters 
themselves. From there on up, everything happened in exactly 
the same way as it did on a real machine—only much more 
slowly. 

Maria munched cheese and lettuce between thick slices of 
white bread. It was a Tuesday afternoon; most of the flats 

around them were silent, and the street below was lifeless. 
The neighboring office blocks had no tenants, just a few 

furtive squatters; where the sun penetrated the nearest build¬ 
ing at just the right angle, Maria could see clothes hung out to 
dry on lines stretched between office partitions. 

Durham put on music, a twentieth-century opera called 
Einstein on the Beach. He didn’t own a sound system, but he 

called up the piece from a library he’d bought for the Garden 

of Eden, and had a background task play it through his termi¬ 
nal’s speakers. 

Maria asked, “What will you do with yourself when this is 
over?” 

Durham replied without hesitation. “Finish the whole set of 

fifty experiments. Start Planet Lambert unfolding. Celebrate 
for about a week. Stroll down the main street of Permutation 

City. Wait for your little locking device to disengage. Wake 

up my passengers in their own private worlds—and hope that 
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some of them are willing to talk to me, now and them Start 

catching up on Dostoyevsky. In the original—•” 
“Yeah, very funny. I said you, not him." 

“I’d like to think of us as inseparable.” 
“Seriously.” 

He shrugged. “What will you do?” 
Maria put her empty plate down, and stretched. “Oh . . . 

sleep in until noon, for a week. Lie in bed wondering exactly 

how I’m going to break the news to my mother that she can 
now afford to be scanned—without making it sound like I’m 
telling her what to do.” 

“Perish the thought.” 

Maria said simply, “She’s dying. And she can save her¬ 

self—without hurting anyone. Without stealing food from the 
mouths of the next generation, or whatever it is she thinks 
makes being scanned such a crime. Do you really think she— 

honestly—doesn’t want to stay alive? Or wouldn’t want to, if 
she could think it through clearly, without all the guilt and 
moralizing bullshit her generation saddled her with?” 

Durham wasn’t taking sides. “I don’t know her, I can’t 
answer that.” 

“She was a child of the nineties. Her kindergarten teachers 
probably told her that the pinnacle of her existence would be 

fertilizing a rainforest when she died.” Maria thought it over. 
“And the beauty of it is . . . she can still do that. Scan her, put 
her through a meat grinder . . . scatter the results over the 
Daintree.” 

“You’re a sick woman.” 

“I’ll have the money soon. I can afford to joke.” 

Their terminals chimed simultaneously; the first fourteen sec¬ 
onds of life inside were ready to be viewed. Maria felt the food 

she’d just swallowed harden into a lump like a closed fist in her 
gut. Durham told the program to proceed. 

The Copy sat in a simple, stylized control room, sur¬ 
rounded by floating interface windows. One window showed a 

representation of a small part of the TVC lattice. The Copy 

couldn’t take the same God’s-eye view of the lattice as they 

had; the software they’d used could only function on a level 
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right outside his universe. There was no simple way he could 
discover the state of any given automaton cell; instead, a sys¬ 

tem of construction and sensor wires (all joined to specialized 
processors) had been built around a small region in the center 
of the lattice. Durham had christened this apparatus “the 

Chamber.” What went on deep inside the Chamber could be 
deduced, indjrectly, from the data which ended up flowing 
down the sensor wires. It wasn’t as complicated as working out 

what had happened in a particle accelerator collision, based on 
the information registered by surrounding detectors—but the 
principle was the same, and so was the purpose. The Copy had 

to conduct experiments to test his own fundamental “laws of 
physics”—the TVC automaton’s rules. And the (simulated) 
modem computers running his VR environment had a (simu¬ 

lated) link to the Chamber, like the real-world computers 
linked to any real-world accelerator. 

The Copy said, “Setting up the first experiment.” He deftly 
typed a sequence of code letters on his keyboard. Durham had 

rehearsed the whole thing before his scan, until he could per¬ 
form each of fifty experiments in ten seconds flat, but Maria 

was still astonished that the Copy—who had woken abruptly 
to find himself seated in the control room, without any prelim¬ 
inaries, any chance to grow accustomed to his identity, and his 

fate—had had the presence of mind to leap straight into the 
task. She’d entertained visions of this first version of Durham 
to wake inside a computer finally realizing that “the other 

twenty-three times” were nothing at all like the real experi¬ 
ence—and telling his original about it in no uncertain terms. 

But there didn’t seem to be much chance of that; the Copy just 

sat there typing as if his life depended on it. 
The experimental setups could have been automated. The 

checking of the results could have been automated, too. The 
Copy could have spent two minutes sitting and watching a 

flashing green sign which said everything is just what you 

WOULD HAVE EXPECTED, DON’T WORRY ABOUT THE MESSY 

details. There was no such thing as a set of perceptions for 
the Copy which could prove that he inhabited a cellular 

automaton which obeyed all the rules which he hoped were 
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being obeyed. It was all down to Occam’s razor in the end— 

and hoping that the simplest explanation for perceiving a dis¬ 
play showing the correct results was that the correct results 
were actually occurring. 

Maria stared into the screen, over the Copy’s shoulder, at 

the interface window within. When he typed the last code let¬ 
ter, the assembly of cells he’d constructed in the Chamber 
became unstable and started creating new cells in the surround¬ 

ing “vacuum,” setting off a cascade which eventually impinged 
on the sensor wires. Disconcertingly, the Copy watched both a 
simulation—on his own terms—of what ought to be happening 

in the Chamber, and then a moment later a reconstruction of 
the “actual” events, based on the sensor data. 

Both evidently matched the results of the simulations which 

the original Durham had committed to memory. The Copy 
clapped his hands together loudly in obvious jubilation, bel¬ 
lowed something incoherent, then said, “Setting up the sec—” 

Maria was becoming giddy with all the levels of reality 
they were transecting—but she was determined to appear as 

blase as ever. She said, “What did you do, wake him up with a 
brain full of amphetamines?” 

Durham replied in the same spirit. “No, he’s high on life. If 
you’ve only got two minutes of it, you might as well enjoy it.” 

They waited, passing the time checking software more or 
less at random, displaying everything from firing patterns in the 

Copy’s model brain to statistics on the performance of the TVC 

computers. Intuitively, the elaborate hierarchy of simulations 
within simulations seemed vulnerable, unstable—every level 

multiplying the potential for disaster. But if the setup resembled 
a house of cards, it was a simulated house of cards: perfectly 

balanced in a universe free of vibrations and breezes. Maria was 

satisfied that the architecture at every level was flawless—so 

long as the level beneath held up. It would take a glitch in the 

real-world hardware to bring the whole thing tumbling down. 
That was rare, though not impossible. 

They viewed the second installment of the Copy at work, 
then took a coffee break. Einstein on the Beach was still play¬ 

ing, repetitive and hypnotic. Maria couldn’t relax; she was too 
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wired on caffeine and nervous energy. She was relieved that 

everything was running smoothly—no software problems, no 
Operation Butterfly, no sign of either version of Durham 

going weird on her. At the same time, there was something 
deeply unsettling about the prospect of the whole thing 
unwinding, exactly as predicted, for the next six hours—and 

then simply ^coming to an end. She’d have the money for 
Francesca, then, and that justified everything . . . but the 
absolute futility of what they were doing still kept striking her 

anew—in between bouts of worrying over such absurdities as 
whether or not she could have made a better job of A. 
hydrophila's response to dehydration. Durham would let her 

publish all the Autoverse work, so that hadn’t been a complete 
waste of time—and she could keep on refining it for as long 

as she liked before unleashing it on the skeptics . . . but she 
could already imagine the—bizarre—regret she’d feel because 
the improvements had come too late to be incorporated into 

the “genuine” Planet Lambert: the one they were currently 
flushing down a multi-million-dollar drain. 

She said, “It’s a pity none of your passengers’ originals 
have bodies. Having paid for all this, they should be here, 
watching.” 

Durham agreed. “Some of them may be here in spirit; I’ve 
granted them all the same viewing access to the simulation 
that we have. And their auditors will receive a verified log of 

everything—proof that they got what they paid for. But you’re 
right. This isn’t much of a celebration; you should be clinking 

glasses and sharing caviar with the others.” 
She laughed, offended. “Others? I’m not one of your vic¬ 

tims—I’m just the confidence artist’s accomplice, remember? 
And I’m not here to celebrate; I’m only here to make sure 

your doppelganger doesn’t hot-wire the software and wake 

me up.” 
Durham was amused. “Why would he try to wake you so 

soon? Do you think he’s going to become unbearably lonely 

in the space of two minutes?” 
“I have no idea what he might do, or why. That’s the whole 

problem. He’s just as fucked up as you are.” 
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Durham said nothing. Maria wished she could take back the 

words. What was the point of needling him and mocking him, 
again and again—did she think she could ever bring him down to 

Earth? It was all a matter of pride; she couldn’t let a second go by 
without reminding him that she hadn’t been seduced by his ideas. 
Computer junkie, artificial life freak; she still had her feet planted 

firmly in the real world. His vision of an Autoverse biosphere had 
impressed her—when she’d thought he’d understood that it could 
never be anything but a thought experiment. And all the work 

he’d done on the TVC universe was ingenious—however ulti¬ 
mately pointless it was. In a way, she even admired his stubborn 

refusal to give in to common sense and accept his delusions for 
what they were. 

She just couldn’t bear the thought that he harbored the 

faintest hope that he’d persuaded her to take the “dust hypoth¬ 
esis” seriously. 

At three minutes past ten, the money ran out—all but enough 

to pay for the final tidying-up. The TVC automaton was shut 
down between clock ticks; the processors and memory which 
had been allocated to the massive simulation were freed for 

other users—the memory, as always, wiped to uniform zeroes 
first for the sake of security. The whole elaborate structure 
was dissolved in a matter of nanoseconds. 

Night had turned the windows of the flat to mirrors. No 

lights showed in the empty office towers; if there’d been 
cooking fires from the squatters, they’d been extinguished 

long ago. Maria felt disconnected, adrift in time; the trip north 

across the harbor bridge in sunlight seemed like a distant 
memory, a dream. 

The individual components of the Garden of Eden were 

still held in mass storage. Maria deleted her scan file, care¬ 

fully checking the audit records to be sure that the data hadn’t 
been read more often than it should have been. The numbers 

checked out; that was no guarantee, but it was reassuring. 
Durham deleted everything else. 

The recordings of the spy software remained, and they 
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viewed the last brief scene of the Copy at work—and then 
replayed the whole two-minute recording. 

Maria watched with a growing sense of shame. The individ¬ 

ual fragments had barely affected her, but viewed without inter¬ 
ruption, the Copy took on the air of a deranged sect leader 
driving a bus full of frozen billionaires straight toward the edge 
of a cliff—accelerating euphorically in the sure and certain 

knowledge that the thing would fly, carrying them all off into 
a land beyond the sunset. She clung to her rationalizations: the 
Copy’s limited separate identity, his joyful demise. 

When the replay stopped in mid-experiment, Durham 
closed his eyes and let his head hang forward. He wept 
silently. Maria looked away. 

He said, “I’m sorry. I’m embarrassing you.” 
She turned back to him; he was smiling, and sniffling. She 

wanted to embrace him; the urge was half sisterly, half sexual. 
He was pale and unshaven, obviously drained—but there was 
more life in his eyes than ever, as if the fulfilment of his 
obsession had liberated him from his past so completely that 

he faced the world now like a newborn child. 

He said, “Champagne?” 
Maria hardened her heart. She still had no reason to trust 

him. She said, “Let me check my bank balance first; I might 
not have anything to celebrate.” Durham giggled, as if the 
very idea that he might have cheated her was preposterous. 

She ignored him, and used the terminal. The six hundred thou¬ 

sand dollars he’d promised had been deposited. 
She stared at the digits on the screen for a while, numb with 

the strange truth that the simple pattern of data they represented, 
sanctified as “wealth,” could travel out into the living, breathing, 

decaying world . . . and return, enriched beyond measure: 

imprinted with everything which made Francesca human. 

She said, “One glass. I’m cycling.” 

They emptied the bottle. Durham paced around the flat, grow¬ 

ing increasingly hyperactive. “Twenty-three Copies! Twenty- 
three lives! Imagine how my successor must be feeling, right 

now! He has the proof, he knows he was right. All I have is 
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the knowledge that I gave him that chance—and even that’s 
too much to bear.” He wept again, stopped abruptly. He 

turned and gazed at Maria imploringly. “I did it all to myself, 
but it was still madness, still torture. Do you think I knew, 
when I started out, how much pain and confusion there’d be? 

Do you think I knew what it would do to me? I should have 
listened to Elizabeth—but there is no Elizabeth here. I’m not 
alive. Do you think I’m alive? If a Copy’s not human, what 
am I? Twenty-three times removed?” 

Maria tried to let it wash over her. She couldn’t feel simple com¬ 
passion—she was too tainted, too culpable—so she tried to feel 

nothing at all. Durham had systematically pursued his beliefs as 
far as they could take him; he’d either be cured by that, or ready 
for another round of nanosurgery. Nothing she could do now 

would make any difference. She started to tell herself that by 
helping with the project—without ever conceding its premise— 

she might have helped him exorcize his delusions ... but that 
wasn’t the point. She’d done it all for the money. For Francesca. 

And for herself. To spare herself the pain of Francesca dying. 
How dare the woman think of refusing? Copies, like funerals, 
were for the benefit of the survivors. 

Durham suddenly went quiet. He sat down beside her, 
disheveled and contrite; she wasn’t sure if he’d become sober, 
or just moved on to a new phase. It was half past two; the 
opera had finished playing hours ago, the flat was silent. 

He said, “I’ve been ranting. I’m sorry.” 

The two swivel chairs they’d been sitting on all day were the 
only furniture in the room besides the table; there was no sofa 

she could sleep on, and the floor looked cold and hard. Maria 

thought about heading home; she could catch a train, and collect 
her cycle later. 

She stood; then, barely thinking about it, leaned down and 
kissed him on the forehead. 

She said, “Goodbye.” 

Before she could straighten up, he put a hand on her cheek. His 

fingers were cool. She hesitated, then kissed him on the mouth— 
then almost recoiled, angry with herself. I feel guilty, I feel sorry 

for him, I only want to make up for that somehow. Then he met 
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her eyes. He wasn’t drunk any more. She believed he under¬ 

stood everything she was feeling—the whole knot of confu¬ 
sion and shame—and all he wanted to do was smooth it away. 

They kissed again. She ,was sure. 

They undressed each other on the way to the bedroom. He 
said, “Tell me what you want, tell me what you like. I haven’t 
done this for a long time.” 

“How long?” 

“Several lives ago.” 

He was skilled with his tongue, and persistent. She almost 
came—but before it could happen, everything broke down 
into isolated sensations: pleasant but meaningless, faintly 
absurd. She closed her eyes and willed it, but it was like trying 
to cry for no reason. When she pushed him gently away, he 

didn’t complain, or apologize, or ask stupid questions; she 
appreciated that. 

They rested, and she explored his body. He was probably 
the oldest man she’d ever seen naked; certainly the oldest 

she’d ever touched. Fifty. He was . . . loose, rather than 
flabby; muscle had wasted rather than turned to fat. It was 
almost impossible to imagine Aden—twenty-four years old, 

and hard as a statue—ever succumbing to the same process. 
But he would. And her own body had already begun. 

She slithered around and took his penis in her mouth, trying 

to psych herself past the comic strangeness of the act, trying to 
grow drunk on the stench of it, working with her tongue and 

teeth until he begged her to stop. They rearranged their bodies 
clumsily so they were side by side; he entered her and came at 

once. He cried out, bellowing in obvious pain, not histrionic 

delight. He gritted his teeth and turned ashen as he withdrew; 
she held his shoulders until he could explain. “My ... left testi¬ 

cle went into spasm. It just... happens sometimes. It feels like 

it’s being crushed in a vise.” He laughed and blinked away the 

tears. She kissed him and ran a finger around his groin. 

“That’s awful. Does it still hurt?” 

“Yes. Don’t stop.” 
Afterward, she found she didn’t want to touch him; his skin 

turned clammy as their sweat dried, and when he seemed to 
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fall asleep, she disentangled herself from his embrace and 
shifted to the edge of the bed. 

She didn’t know what she’d done: complicated everything, 
set herself up for yet another stage in their convoluted relation¬ 

ship—or simply marked the end of it, bidden him farewell? An 
hour of disastrous sex hadn’t resolved anything: she still felt 
guilty for taking the money, “taking advantage” of him. 

What would she do, if he wanted to see her again? She 
couldn’t face the prospect of spending the next six months lis¬ 
tening to him fantasize about the grand future which lay ahead 

for his homemade universe. She’d taken some pride in the fact 
that she’d never once humored him, never pretended for a 
moment to have accepted his theories—and she’d never met a 

nominally sane person who could disagree with her so gra¬ 
ciously. But there’d be something dishonest about trying to 
forge a lasting friendship between them, in the face of her skep¬ 

ticism. And if she ever succeeded in disillusioning him . . . 
she’d probably feel guilty about that, as well. 

The long day was catching up with her, it was too hard to 

think it through. Decisions would have to wait until morning. 
Light from the kitchen spilled through the doorway onto 

her face; she called out softly to the house controller, to no 
effect, so she got up and switched off the light manually. She 
heard Durham stir as she felt her way back into the room. She 

paused in the doorway, suddenly reluctant to approach him. 

He said, “I don’t know what you think, but I didn’t plan 
this.” 

She laughed. What did he think he’d done? Seduced her? 
“Neither did I. All I ever wanted from you was your money.” 

He was silent for a moment, but she could see his eyes and 
teeth flashing in the dark, and he seemed to be smiling. 

He said, “That’s all right. All I wanted from you was your 
soul.” 



2D 

, (Can’t you time trip?) 

Resting between descents, Peer looked up and finally realized 
what had been puzzling him. The clouds above the 
skyscraper were motionless; not merely stationary with 

respect to the ground, but frozen in every detail. The wispiest 
tendrils at the edges, presumably vulnerable to the slightest 
breeze, remained undisturbed for as long as he studied them. 

The shape of every cloud seemed flawlessly natural—but all 
the dynamism implicit in the wind-wrought forms, com¬ 
pelling at a glance, was pure illusion. Nothing in the sky was 

changing. 
For a moment, he was simply bemused by this whimsical 

detail. Then he remembered why he’d chosen it. 
Kate had vanished. She’d lied; she hadn’t cloned herself at 

all. She’d moved to Carter’s city, leaving no other version 

behind. 
Leaving him—or half of him—alone. 
The revelation didn’t bother him. On the skyscraper, noth¬ 

ing ever did. He clung to the wall, recuperating happily, and 
marveled at what he’d done to heal the pain. Back in cloud 

time, before he’d always been descending. 
He’d set up the environment as usual—the city, the sky, the 

building—but frozen the clouds, as much to simplify things as 

to serve as a convenient reminder. 
Then he’d mapped out a series of cues for memory and 

mood changes over fifteen subjective minutes. He’d merely 

sketched the progression, like a naive musician humming a 

melody to a transcriber; the software he’d used had computed 

the actual sequence of brain states. Moment would follow 
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moment “naturally”; his model-of-a-brain would not be forced 
to do anything, but would simply follow its internal logic. By 

fine-tuning that logic in advance and loading the right memo¬ 
ries, the desired sequence of mental events would unfold: 
from A to B to C to ... A. 

Peer looked over his shoulder at the ground, which never 

grew closer, and smiled. He’d dreamed of doing this before, 
but he’d never had the courage. Losing Kate forever—while 

knowing that he was with her—must have finally persuaded 
him that he had nothing to gain by putting it off any longer. 

The scheme wouldn’t slip his mind completely—he could 
vaguely remember experiencing exactly the same revelation 
several times before—but his short-term memory had been 

selectively impaired to limit the clarity of this recursive false 
history, and once he was distracted, a series of free associa¬ 
tions would eventually lead him back to exactly the state of 

mind he’d been in at the cycle’s beginning. His body—-with 
respect to every visible cue in the environment—would also 

be back where it had started. The ground and sky were static, 
and every story of the building was identical, so his percep¬ 

tions would be the same. And every muscle and joint in his 
body would have recovered perfectly, as always. 

Peer laughed at his cloud-self s ingenuity, and started to 
descend again. It was an elegant situation, and he was glad 
he’d finally had a cloud-reason to make it happen. 

There was one detail, though, which he couldn’t focus on, 
one choice he’d made back in cloud time which he seemed to 
have decided to obscure from himself completely. 

Had he programmed his exoself to let him run through the 
cycle a predetermined number of times? ABCABCABC . . . 

and then some great booming DEF breaking through the sky 
like the fist of God—or a tendril of cumulus actually mov- 

ing—putting an end to his perpetual motion? A grappling 
hook could tear him from the side of the building, or some 

subtle change in the environment could nudge his thoughts 

out of their perfectly circular orbit. Either way, experiencing 

one uninterrupted cycle would be the same as experiencing a 
thousand, so if there was an alarm clock ticking away at all, 



PERMUTATION CITY - 223 

his next cycle—subjectively—would be the one when the 
buzzer went off. 

And if there was no clock? He might have left his fate in 
external hands. A chance communication from another Copy, 
or some event in the world itself, could be the trigger which 
would release him. 

Or he might have chosen absolute solipsism. Grinding 

through the cycle whatever else happened, until his executor 
embezzled his estate, terrorists nuked the supercomputers, civi¬ 
lization crumbled, the sun went out. 

Peer stopped and shook his head to flick sweat out of his 
eyes. The sense of deja vu the action triggered was, presum¬ 
ably, purely synthetic; it told him nothing about the number of 

times he’d actually repeated the gesture. It suddenly struck 
him as unlikely that he’d done anything as inelegant as run¬ 

ning the cycle more than once. His subjective time closed up 
in a loop, rolled in on itself; there was no need to follow the 
last moment with an external repetition of the first. Whatever 

happened—externally—“afterward,” the loop was subjec¬ 
tively seamless and complete. He could have shut himself 
down completely, after computing a single cycle, and it would 

have made no difference. 
The breeze picked up, cooling his skin. Peer had never felt 

so tranquil; so physically at ease, so mentally at peace. Losing 

Kate must have been traumatic, but he’d put that behind him. 

Once and for ever. 
He continued his descent. 



(Remit not paucity) 

JUNE 2 □ 5 1 

Maria woke from a dream of giving birth. A midwife had 
urged her, “Keep pushing! Keep pushing!” She’d screamed 
through gritted teeth, but done as she was told. The “child” 

had turned out to be nothing but a blood-stained statue, carved 
from smooth, dark wood. 

Her head was throbbing. The room was in darkness. She’d 
taken off her wristwatch, but she doubted that she’d been asleep 
for long; if she had, the bed would have seemed unfamiliar, she 
would have needed time to remember where she was, and why. 

Instead, the night’s events had come back to her instantly. It 
was long after midnight, but it wasn’t a new day yet. 

She sensed Durham’s absence before reaching across the 
bed to confirm it, then she lay still for a while and listened. 

All she heard was distant coughing, coming from another flat. 
No lights were on; she would have seen the spill. 

The smell hit her as she stepped out of the bedroom. Shit 

and vomit, with a sickly sweet edge. She had visions of 
Durham reacting badly to a day of stress and a night of cham¬ 

pagne, and she almost turned around and went back to the 
bedroom, to open the window and bury her face in a pillow. 

The bathroom door was half-closed, but there were no 
sound effects suggesting that he was still in there; not a moan. 

Her eyes began to water. She couldn’t quite believe that she’d 
slept through all the noise. 

She called out, “Paul? Are you all right?” There was no 

reply. If he was lying unconscious in a pool of vomit, alcohol 

had nothing to do with it; he had to be seriously ill. Food poi¬ 
soning? She pushed open the door and turned on the light. 
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He was in the shower recess. She backed out of the room 

quickly, but details kept registering long after she’d 
retreated. Coils of intestine. Bloodred shit. He looked like 
he’d been kneeling, and then sprawled sideways. At first, she 

was certain that she’d seen the knife, red against the white 
tiles—but then she wondered if in fact she’d seen nothing but 

the Rorschach blot of a random blood stain. 
Maria’s legs started to give way. She made it to one of the 

chairs. She sat there, light-headed, fighting to remain con¬ 

scious; she’d never fainted in her life, but for a time it was all 
she could do to keep herself from blacking out. 

The first thing she felt clearly was a sense of astonishment 
at her own stupidity, as if she’d just marched, with her eyes 

wide open, straight into a brick wall. Durham had believed 

that his Copy had achieved immortality—and proved the dust 
hypothesis. The whole purpose of his own life had been ful¬ 

filled by the project’s completion. What had she expected 

him to do, after that? Carry on selling insurance? 
It was Durham she’d heard screaming through gritted 

teeth, shaping her dream. 
And it was Durham who’d kept pushing, Durham who 

looked like he’d tried to give birth. 
She called for an ambulance. “He’s cut his abdomen open 

with a knife. The wound is very deep. I didn’t look closely, 

but I think he’s dead.” She found that she could speak calmly 
to the emergency services switchboard puppet; if she’d had 

to say the same things to a human being, she knew she would 

have fallen apart. 
When she hung up, her teeth started chattering, and she 

kept emitting brief sounds of distress which didn’t seem to 

belong to her. She wanted to get dressed before the ambu¬ 
lance and police arrived, but she didn’t have the strength to 
move—and the thought of even caring if she was discovered 

naked began to seem petty beyond belief. Then something 
broke through her paralysis, and she rose to her feet and stag¬ 

gered around the room, picking up the clothes they’d scat¬ 

tered on the floor just hours before. 
She found herself fully dressed, slumped in a comer of the 
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living room, reciting a litany of excuses in her head. She’d never 

humored him. She’d argued against his insane beliefs at every 

opportunity. How could she have saved him? By walking out on 
the project? That would have changed nothing. By trying to get 
him committed? His doctors had already pronounced him cured. 

The worst thing she’d done was stand by and let him shut 

down his own Copy. 
And there was still a chance— 
She sprang to her feet, rushed over to the nearest terminal, 

and logged back on to the project’s JSN account. 
But Durham’s scan file was gone, deleted as meticulously, 

as irreversibly, as her own. The audit records showed no sign 
that the data had been preserved elsewhere; like her own file, it 
had even been flagged explicitly for exclusion from the JSN’s 

automatic hourly backups. The only place the data had been 
reproduced had been inside the Garden-of-Eden configuration 

itself—and every trace of that structure had been obliterated. 
She sat at the terminal, replaying the file which showed 

Durham’s Copy conducting his experiments: testing the laws 
of his universe, rushing joyfully toward . . . what? The unher¬ 
alded, inexplicable annihilation of everything he was in the 

process of establishing as the basis for his own existence? 

And now his corpse lay in the bathroom, dead by his own 
hands, on his own terms; victim of his own seamless logic. 

Maria buried her face in her hands. She wanted to believe 

that the two deaths were not the same. She wanted to believe 
that Durham had been right, all along. What had the JSN com¬ 

puters in Tokyo and Seoul meant to the Copy? No experiment 

performed within the TVC universe could ever have proved or 

disproved the existence of those machines. They were as irrel¬ 

evant—to him—as Francesca’s ludicrous God Who Makes 
No Difference. 

So how could they have destroyed him? How could he be 
dead? 

There were quick, heavy footsteps outside, then a pounding 
on the door. Maria went to open it. 

She wanted to believe, but she couldn’t. 
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Thomas prepared himself to witness a death. 
The flesh-and-blood Riemann was the man who’d killed 

Anna—not the Copy who’d inherited the killer’s memories. 
And the flesh-and-blood Riemann should have had the oppor¬ 
tunity to reflect on that, before dying. He should have had a 

chance to accept his guilt, to accept his mortality. And to 

absolve his successor. 
That hadn’t been allowed to happen. 
But it wasn’t too late, even now. A software clone could 

still do it for him—believing itself to be flesh and blood. 
Revealing what the mortal, human self would have done, if 

only it had known that it was dying. 
Thomas had found a suitable picture in a photo album—old 

chemical hardcopy images which he’d had digitized and 

restored soon after the onset of his final illness. Christmas, 
1985: his mother, his father, his sister Karin and himself, 

gathered outside the family home, dazzled by the winter sun¬ 

shine. Karin, gentle and shy, had died of lymphoma before the 
turn of the century. His parents had both survived into their 
nineties, showing every sign of achieving immortality by 

sheer force of will—but they’d died before scanning technol¬ 
ogy was perfected, having scorned Thomas’s suggestion of 

cryonic preservation. “I have no intention,” his father had 

explained curtly, “of doing to myself what nouveau riche 

Americans have done to their pets.” The young man in the 

photograph didn’t look much like the image Thomas would 
have conjured up by closing his eyes and struggling to 

remember—but the expression on his face, captured in 



228 - GREG EGAN 

transition from haunted to smug, rang true. Half afraid that the 
camera would reveal his secret; half daring it to try. 

Thomas had kept copies of his deathbed scan file—off-line, 
in vaults in Geneva and New York—with no explicit purpose 

in mind, other than the vaguest notion that if something went 
irreparably wrong with his model, and the source of the prob¬ 

lem—a slow virus, a subtle programming error—rendered all 
of his snapshots suspect, starting life again with no memories 

since 2045 would be better than nothing. 
Having assembled the necessary elements, he’d scripted the 

whole scenario in advance and let it run—without observing 
the results. Then he’d frozen the clone and sent it to Durham 

at the last possible moment—without giving himself a chance 
to back out, or, worse, to decide that he’d botched the first 
attempt, and to try again. 

Now he was ready to discover what he’d done, to view the 
fait accompli. Seated in the library—with the drinks cabinet 
locked—he gestured to the terminal to begin. 

The old man in the bed looked much worse than Thomas 

had expected: sunken-eyed, jaundiced and nearly bald. (So 
much for the honesty of his own appearance, the “minimal” 

changes he’d made to render himself presentable.) His chest 
was furrowed with scars, criss-crossed by a grid of electrodes; 

his skull was capped with a similar mesh. A pump suspended 
beside the bed fed a needle in his right arm. The clone was 

sedated by a crudely modeled synthetic opiate flowing into his 

crudely modeled bloodstream, just as Thomas’s original had 

been sedated by the real thing, from the time of the scan until 
his death three days later. 

In this replay, though, the narcotic was scheduled to 
undergo a sudden drop in concentration—for no physically 

plausible reason, but none was required. A graph in a corner 
of the screen plotted the decline. 

Thomas watched, sick with anxiety, feverish with hope. 

This—at last—was the ritual which he’d always believed 
might have cured him. 

The old man attained consciousness, without opening his 
eyes; the EEG waveforms meant nothing to Thomas, but the 
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software monitoring the simulation had flagged the event with 
a subtitle. Further text followed: 

The anesthetic still hasn’t taken. Can’t they get any¬ 

thing right? [Garbled verbalization.] The scan can’t be 
over. / can’t be the Copy yet. The Copy will wake with a 
clear head, seated in the library, premodified to feel no 

disorientatton. So why am I awake? 

The old man opened his eyes. 

Thomas shouted, “Freeze!” He was sweating, and nau¬ 
seous, but he made no move to banish the unnecessary symp¬ 
toms. He wanted catharsis, didn’t he? Wasn’t that the whole 
point? The subtitles gave only a crude hint of what the clone 

was experiencing. Much greater clarity was available; the 
recording included traces from key neural pathways. If he 

wanted to, he could read the clone’s mind. 
He said, “Let me know what he’s thinking, what he’s going 

through.” Nothing happened. He clenched his fists and whis¬ 

pered, “Restart.” 
The library vanished; he was flat on his back in the hospital 

bed, staring up at the ceiling, dazed. He looked down and saw 
the cluster of monitors beside him, the wires on his chest. The 
motion of his eyes and head was wrong—intelligible, but dis¬ 
tressingly out of synch with his intentions. He felt fearful and 

disoriented—but he wasn’t sure how much of that was his own 
reaction and how much belonged to the clone. Thomas shook 

his own head in panic, and the library—and his body— 

returned. 
He stopped the playback, and reconsidered. 
He could break free any time he wanted to. He was only an 

observer. There was nothing to fear. 
Fighting down a sense of suffocation, he closed his eyes 

and surrendered to the recording. 

He looked around the room groggily. He wasn’t the Copy— 
that much was certain. And this wasn’t any part of the Landau 
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Clinic; as a VIP shareholder and future client, he’d toured the 
building too many times to be wrong about that. If the scan 

had been postponed for some reason, he ought to be back 
home—or on his way. Unless something had gone wrong 

requiring medical attention which the Landau was unable to 
provide? 

The room was deserted, and the door was closed. He called 
out hoarsely, “Nurse!” He was too weak to shout. 

The room controller replied, “No staff are available to 
attend to you, at present. Can I be of assistance?” 

“Can you tell me where I am?” 

“You’re in Room 307 of Valhalla.” 

“Valhalla?” He knew he’d done business with the place, 
but he couldn’t remember why. 

The room controller said helpfully, “Valhalla is the Health 
Dynamics Corporation of America’s Frankfurt Hospice.” 

His bowels loosened with fright; they were already empty. 
[Thomas squirmed in sympathy, but kept himself from break¬ 

ing free.] Valhalla was the meat-rack he’d hired to take care of 
his comatose body until it expired, after the scan—with the 

legal minimum of medical attention, with no heroic measures 
to prolong life. 

He had been scanned—but they’d fucked up. 
They’d let him wake. 

It was a shock, but he came to terms with it rapidly. There 
was no reason to panic. He’d be out of here and scanned again 

in six hours flat—and whoever was responsible would be out 
on the street even faster. He tried to raise himself into a sitting 

position, but he was too dizzy from the lingering effects of the 

drug infusion to coordinate the action. He slumped back onto 

the pillows, caught his breath, and forced himself to speak 
calmly. 

“I want to talk to the director.” 

“I’m sorry, the director is not available.” 

“Then, the most senior member of staff you can find.” 

“No staff are available to attend to you, at present.” 

Sweat trickled into his eyes. There was no point screaming 

about lawsuits to this machine. In fact... it might be prudent 
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not to scream about lawsuits to anyone. A place like this 
would be perfectly capable of responding by simply drugging 

him back into a coma. 
What he needed to do w,as let someone outside know about 

the situation. 
He said, “I’d like to make a phone call. Can you connect 

me to the net?” 
“I have no authority to do that.” 
“I can give you an account number linked to my voiceprint, 

and authorize you to charge me for the service.” 
“I have no authority to accept your account number.” 
“Then . . . make a call, reversing all charges, to Rudolf 

Dieterle, of Dieterle, Hollingworth and Partners.” 
“I have no authority to make such a call.” 
He laughed, disbelieving. “Are you physically capable of 

connecting me to the net at all?” 
“I have no authority to disclose my technical specifica¬ 

tions.” 
Any insult would have been a waste of breath. He lifted his 

head and surveyed the room. There was no furniture; no draw¬ 

ers, no table, no visitor’s chair. Just the monitors to one side of 
his bed, mounted on stainless steel trolleys. And no terminal, 
no communications equipment of any kind—not even a wall- 

mounted audio handset. 
He probed the needle in his forearm, just below the inside of 

the elbow. A tight, seamless rubber sleeve, several centimeters 
wide, covered the entry point; it seemed to take forever to get 
his fingernails under the edge—and once he’d succeeded, it 

was no help. The sleeve was too tight to be dragged down his 
arm, and too elastic to be rolled up like a shirt sleeve. How did 

anyone, ever, take the thing off? He tugged at the drip tube 
itself; held in place by the sleeve, it showed no sign of yield¬ 

ing. The other end vanished inside the drug pump. 
[Thomas began to wonder if the immovable needle, on top 

of the Kafkaesque room controller, would make the clone sus¬ 

picious—but it seemed that the possibility of some future self 
waking the scan file a second time was too convoluted an 

explanation to occur to him in the middle of a crisis like this.] 
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He’d have to take the pump with him. That was a nui¬ 
sance—but if he was going to march through the building 

wrapped in a sheet, looking for a terminal, it could hardly 
make him more conspicuous than he would have been anyway. 

He started to peel the electrodes from his chest when a 
pulse of numbing warmth swept through his right arm. The 

pump beeped twice; he turned to see a green LED glowing 
brightly in the middle of the box, a light he hadn’t noticed 
before. 

The wave of paralysis spread out from his shoulder before 
he could react—crimp the tube? He tried to roll himself out of 

the bed but if his body responded at all, he couldn’t feel it. 
His eyes fluttered closed. He struggled to remain con¬ 

scious—and succeeded. [The script guaranteed the clone sev¬ 
eral minutes of lucidity—which had nothing to do with the 
opiate’s true pharmacological effects.] 

There’d be a computer log of his EEG. Someone would be 
alerted, soon, to the fact that he’d been awake . . . and they’d 

understand that the only humane thing to do would be to 
revive him. 

But someone should have been alerted the moment he 
woke. 

It was far more likely that he’d be left to die. 
[Thomas felt ill. This was sadistic, insane. 

It was too late for squeamishness, though. Everything he 
was witnessing had already happened.] 

His body was numb, but his mind was crystalline. Without 
the blur of visceral distractions, his fear seemed purer, sharper 
than anything he’d ever experienced. 

He tried to dredge up the familiar, comforting truths: The 

Copy would survive, it would live his life for him. This body 

was always destined to perish; he’d accepted that long ago. 
Death was the irreversible dissolution of the personality; this 

wasn’t death, it was a shedding of skin. There was nothing 
to fear. 

Unless he was wrong about death. Wrong about everything. 

He lay paralyzed, in darkness. Wishing for sleep; terri¬ 
fied of sleep. Wishing for anything that might distract him; 
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afraid of wasting his last precious minutes, afraid of not 

being prepared. 
Prepared? What could that mean? Extinction required no 

preparation. He wasn’t making any deathbed pleas to a God 

he’d stopped believing in at the age of twelve. He wasn’t 
about to cast aside seventy years of freedom and sanity, to 
return to his infantile faith. Approach the Kingdom of Heaven 

as a-child, or you won’t get in? That very line was one which 
had helped him see through the crude mechanics of entrap¬ 
ment; the translation was all too obvious (even to a child): 
This bullshit would insult any adult’s intelligence—but swal¬ 

low it anyway, or you ’ll burn forever. 
He was still afraid, though. The hooks had gone in deep. 
The irony was, he had finally come to his senses and aban¬ 

doned the whole insane idea of having himself woken, inten¬ 
tionally. To confront his mortality! To purge his Copy of guilt! 
What a pathetic fucking joke that would have been. And now 
the supposed beneficiary of the fatuous gesture would never 

even know that it had happened, anyway, by accident. 
The blackness in his skull seemed to open out, an invisible 

view expanding into an invisible vista. Any sense of being in 
the hospice bed, merely numb and sightless, was gone now; 

he was lost on a plain of darkness. 
What could he have told the Copy, anyway? The miserable 

truth? I’m dying in fear. I killed Anna for no reason but self¬ 
ishness and cowardice—and now, in spite of everything. I’m 

still afraid that there might be an afterlife. A God. Judgement. 
I’ve regressed far enough to start wondering if every childish 
superstition I ever held might yet turn out to be true—but not 

far enough to embrace the possibility of repentance. 
Or some anodyne lie? I’m dying in peace, I've found for¬ 

giveness, I’ve laid all my ghosts to rest. And you’re free, now, 
to live your own life. The sins of the father will not be visited 

upon the son. 
Would that have worked, would that have helped? Some 

formula as inane as the voodoo of Confession, as glib as the 

dying words of some tortured soul finding Hollywood 

redemption? 
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He felt himself moving across the darkness. No tunnels of 
light; no light at all. Sedative dreams, not near-death halluci¬ 

nations. Death was hours or days away; by then he’d surely be 
comatose again. One small mercy. 

He waited. No revelations, no insights, no lightning bolts of 
blinding faith. Just blackness and uncertainty and fear. 

Thomas sat motionless in front of the terminal long after the 
recording had finished. 

The clone had been right: the ritual had been pointless, mis¬ 
guided. He was and always would be the murderer; nothing 
could make him see himself as the innocent software child of the 

dead Thomas Riemann, unfairly burdened with the killer’s guilt. 
Not unless he redefined himself completely: edited his memories, 
rewrote his personality. Sculpted his mind into someone new. 

In other words: died. 

That was the choice. He had to live with what he was in its 
entirety, or create another person who’d inherit only part of 
what he’d been. 

He laughed angrily and shook his head. “I’m not passing 
through the eye of any needle. I killed Anna. I killed Anna. 
That’s who I am.” He reached for the scar which defined him, 
and stroked it as if it were a tailsman. 

He sat for a while longer, reliving the night in Hamburg 
one more time, weeping with shame at what he’d done. 

Then he unlocked the drinks cabinet and proceeded to 
make himself confident and optimistic. The ritual had been 
pointless—but if nothing else, it had rid him of the delusion 
that it might have been otherwise. 

Some time later, he thought about the clone. Drifting into 

narcosis. Suffering a crudely modeled extrapolation of the dis¬ 

ease which had killed the original. And then, at the moment of 
simulated death, taking on a new body, young and healthy— 

with a face plucked from a photograph from Christmas, 1985. 

Resurrection—for an instant. No more than a formality. 
The script had frozen the young murderer, without even wak¬ 
ing him. 
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And then ? 
Thomas was too far gone to agonize about it. He’d done 

what he’d done for the sake of the ritual. He’d delivered the 
clone into Durham’s han^ls, to grant it—like the flesh-and- 
blood it believed itself to be—the remote chance of another 

life, in a world beyond death, unknowable. 
And if the whole thing had been a mistake, there was no 

way-, now, to Undo it. 
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Maria woke from dreamless sleep, clearheaded, tranquil. She 

opened her eyes and looked around. The bed, the room, were 
unfamiliar; both were large and luxurious. Everything 

appeared unnaturally pristine, unsullied by human habitation, 
like an expensive hotel room. She was puzzled, but unper¬ 
turbed; an explanation seemed to be on the verge of surfacing. 
She was wearing a nightdress she’d never seen before in her 

life. 
She suddenly remembered the Landau Clinic. Chatting with 

the technicians. Borrowing the marker pen. The tour of the 

recovery rooms. The anesthetist asking her to count. 
She pulled her hands out from beneath the sheet. Her left 

palm was blank; the comforting message she’d written there 

was gone. She felt the blood drain from her face. 
Before she had a chance to think, Durham stepped into the 

room. For a moment, she was too shocked to make a sound— 

then she screamed at him, “What have you done to me? I’m 
the Copy, aren’t I? You’re running the Copy!” Trapped in the 

launch software, with two minutes to live? 

Durham said quietly, “Yes, you’re the Copy.” 
“How? How did you do it? How could I let it happen?” She 

stared at him, desperate for a reply, enraged more than any¬ 

thing else by the thought that they might both vanish before 
she’d heard the explanation, before she understood how he’d 
broken through all of her elaborate safeguards. But Durham 

just stood by the doorway looking bemused and embar¬ 
rassed—as if he’d anticipated a reaction like this, but couldn’t 

quite credit it now that it was happening. 
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Finally, she said, “This isn’t the launch, is it? This is later. 
You’re another version. You stole me, you’re running me 
later.” 

“I didn’t steal you.” He hesitated, then added cautiously, “I 
think you know exactly where you are. And I agonized about 
waking you—but I had to do it. There’s too much going on 

here that you’ll want to see, want to be a part of; I couldn’t let 
you sleep through it all. That would have been unforgivable.” 

Maria disregarded everything he’d said. “You kept my scan 
file after the launch. You duplicated it, somehow.” 

“No. The only place your scan file data ever went was the 
Garden-of-Eden configuration. As agreed. And now you’re in 
Permutation City. In the TVC universe—now commonly 
known as Elysium. Running on nothing but its own laws.” 

Maria sat up in bed slowly, bringing her knees up to her 

chest, trying to accept the situation without panicking, without 
falling apart. Durham was insane, unpredictable. Dangerous. 

When was she going to get that into her skull? In the flesh, 
she could probably have broken his fucking neck if she had to, 

to defend herself—but if he controlled this environment, she 
was powerless: he could rape her, torture her, do anything at 
all. The very idea of him attacking her still seemed ludi¬ 

crous—but she couldn’t rely on the way he’d treated her in 
the past to count for anything. He was a liar and a kidnapper. 
She didn’t know him at all. 

Right now, though, he was being as civilized as ever; he 
seemed intent on keeping up the charade. She was afraid to 
test this veneer of hospitality—but she forced herself to say 
evenly, “I want to use a terminal.” 

Durham gestured at the space above the bed, and a terminal 
appeared. Maria’s heart sank; she realized that she’d been 
hanging on to the slender hope that she might have been 

human. And that was still possible. Durham himself had once 

been memory-wiped and fooled into thinking he was a Copy, 
when he was merely a visitor. Or at least he’d claimed that it 
had happened, in another world. 

She tried half a dozen numbers, starting with Francesca’s, 

ending with Aden’s. The terminal declared them all invalid. 
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She couldn’t bring herself to try her own. Durham watched in 

silence. He seemed to be caught between genuine sympathy 
and a kind of clinical fascination—as if an attempt to make a 
few phone calls cast doubt on her sanity; as if she was 

engaged in some bizarre, psychotic behavior worthy of the 
closest scrutiny: peering behind a mirror in search of the 
objects seen in the reflection; talking back to a television pro¬ 

gram ... or making calls on a toy phone. 
Maria pushed the floating machine away angrily; it moved 

easily, but came to a halt as soon as she took her hands off it. 
Patchwork VR and its physics-of-convenience seemed like the 

final insult. 
She said, “Do you think I’m stupid? What does a dummy 

terminal prove?” 
“Nothing. So why don’t you apply your own criteria?” He 

said, “Central computer,” and the terminal flashed up an icon- 
studded menu, headed permutation city computing facility. 
“Not many people use this interface, these days; it’s the original 
version, designed before the launch. But it still plugs you into 

as much computing power as the latest co-personality links.” 
He showed Maria a text file. She recognized it immedi¬ 

ately; it was a program she’d written herself, to solve a large, 
intentionally difficult, set of Diophantine equations. The out¬ 

put of this program was the key they’d agreed upon to unlock 
Durham’s access to the other Copies, “after” the launch. 

He ran it. It spat out its results immediately: a screenful of 

numbers, the smallest of which was twenty digits long. On 

any real-world computer, it should have taken years. 
Maria was unimpressed. “You could have frozen us while 

the program was running, making it seem like no time had 

passed. Or you could have generated the answers in advance.” 
She gestured at the terminal. “I expect you’re faking all of 

this: you’re not talking to a genuine operating system, you’re 

not really running the program at all.” 
“Feel free to alter some parameters in the equations, and try 

again.” 
She did. The modified program “ran” just as quickly, churn¬ 

ing out a new set of answers. She laughed sourly. “So what am 



242 - GREG EGAN 

I supposed to do now? Verify all this in my head? You could 

put any bullshit you liked on the screen; I wouldn’t know the 

difference. And if I wrote another program to check the results, 
you could fake its operation, too. You control this whole envi¬ 

ronment, don’t you? So I can’t trust anything. Whatever I do to 
try to test your claims, you can intervene and make it go your 

way. Is that why you wanted my scan file, all along? So you 

could lock me in here and bombard me with lies—finally 
‘prove’ all your mad ideas to someone?” 

“You’re being paranoid now.” 
“Am I? You’re the expert.” 

She looked around the luxurious prison cell. Red velvet 
curtains stirred in a faint breeze. She slipped out of bed and 
crossed the room, ignoring Durham; the more she argued with 
him, the harder it was to be physically afraid of him. He’d 
chosen his form of torture, and he was sticking to it. 

The window looked out on a forest of glistening towers— 
no doubt correctly rendered according to all the laws of 
optics, but still too slick to be real . . . like some nineteen 

twenties Expressionist film set. She’d seen the sketches; this 

was Permutation City—whatever hardware it was running on. 
She looked down. They were seventy or eighty stories up, the 
street was all but invisible, but just below the window, a 

dozen meters to the right, a walkway stretched across to an 

adjacent building, and she could see the puppet citizens, chat¬ 

ting together in twos and threes as they strode toward their 
imaginary destinations. All of this looked expensive—but 

slowdown could buy a lot of subjective computing power, if 
that was the trade-off you wanted to make. How much time 
had passed in the outside world? Years? Decades? 

Had she managed to save Francesca? 

Durham said, “You think I’ve kidnapped your scan file, and 
run this whole city, solely for the pleasure of deceiving you?” 

“It’s the simplest explanation.” 

“It’s ludicrous, and you know it. I’m sorry; I know this 

must be painful for you. But I didn’t do it lightly. It’s been 

seven thousand years; I’ve had a lot of time to think it over.” 
She spun around to face him. “Stop lying to me!” 
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He threw his hands up, in a gesture of contrition—and impa¬ 

tience. “Maria . . . you are in the TVC universe. The launch 
worked, the dust hypothesis has been vindicated. It’s a fact, and 

you’d better come to terms with that, because you’re now part 
of a society which has been living with it for millennia. 

“And I know I said I’d only wake you if Planet Lambert 

failed—if we needed you to work on the biosphere seed. All 
right, I’ve broken my word on that. But ... it was the wrong 
promise to make. Planet Lambert hasn’t failed; it’s succeeded 

beyond your wildest dreams. How could I let you sleep 

through that?" 
An interface window appeared in midair beside her, show¬ 

ing a half-lit blue-and-white world. “I don’t expect the conti¬ 

nents will look familiar. We’ve given the Autoverse a lot of 
resources; seven thousand years, for most of us, has been 

about three billion for Planet Lambert.” 
Maria said flatly, “You’re wasting your time. Nothing you 

show me is going to change my mind.” But she watched the 
planet, transfixed, as Durham moved the viewpoint closer. 

They broke through the clouds near the east coast of a 
large, mountainous island, part of an archipelago straddling 

the equator. The bare surface rock of the peaks was the color 
of ochre; no mineral she’d included in the original design . . . 
but time, and geochemistry, could have thrown up something 

new. The vegetation, which covered almost every other scrap 

of land, right to the water line, came in shades of blue-green. 
As the viewpoint descended, and the textures resolved them¬ 
selves, Maria saw only “grasses” and “shrubs”—nothing 

remotely like a terrestrial tree. 
Durham zeroed in on a meadow not far from the coast—a 

few hundred meters back, according to the scale across the 

bottom of the image—and about what she would have 
guessed from cues in the landscape, unexpectedly validated. 

What looked at first like a cloud of wind-borne debris—seeds 
of some kind?—blowing above the grass resolved into a 

swarm of shiny black “insects.” Durham froze the image, then 

zoomed in on one of the creatures. 
It was no insect by the terrestrial definition; there were four 
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legs, not six, and the body was clearly divided into five seg¬ 

ments: the head; sections bearing the forelegs, wings, and hind 

legs; and the tail. Durham made hand movements and rotated 
the view. The head was blunt, not quite flat, with two large 

eyes—if they were eyes: shiny bluish disks, with no apparent 
structure. The rest of the head was coated in fine hairs, lined up 

in a complex, symmetrical pattern which reminded Maria of 
Maori facial tattoos. Sensors for vibration—or scent? 

She said, “Very pretty, but you forgot the mouth.” 

“They put food into a cavity directly under the wings.” He 

rotated the body to show her. “It adheres to those bristles, and 
gets dissolved by the enzymes they secrete. You’d think it 

would fall out, but it doesn’t—not until they’ve finished digest¬ 
ing it and absorbing nutrients, and then a protein on the bristles 
changes shape, switching off the adhesion. Their whole stomach 
is nothing but this sticky droplet hanging there, open to the air.” 

“You might have come up with something more plausible.” 
Durham laughed. “Exactly.” 

The single pair of wings were translucent brown, looking 
like they were made of a thin layer of the same stuff as the 

exoskeleton. The four legs each had a single joint, and termi¬ 
nated in feathery structures. The tail segment had brown-and- 

black markings like a bull’s-eye, but there was nothing at the 

center; a dark tube emerged from the bottom of the rim, nar¬ 
rowing to a needle-sharp point. 

“The Lambertians have diploid chromosomes, but only one 
gender. Any two of them can inject DNA, one after the other, 

into certain kinds of plant cell; their genes take over the cell and 
turn it into a cross between a cyst and an egg. They usually 

choose a particular spot on the stems of certain species of 
shrub. I don’t know if you’d call it parasitism—or just nest¬ 

building on a molecular level. The plant nourishes the embryo, 

and survives the whole process in perfect health—and when the 

young hatch, they return the favor by scattering seeds. Their 

ancestors stole some of the control mechanisms from a plant 

virus, a billion years ago. There are a lot of genetic exchanges 

like that; the “kingdoms” are a lot more biochemically similar 
here than they were on Earth.” 
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Maria turned away from the screen. The stupidest thing was, 

she kept wanting to ask questions, press him for details. She 
said, “What’s next? You zoom right in and show me the fine 
anatomical structure, the insect’s cells, the proteins, the atoms, 

the Autoverse cells—and that’s supposed to convince me that 
the whole planet is embedded in the Autoverse? You unfreeze 
this thing, let it fly around—and I’m meant to conclude that no 

real-world computer could ever run an organism so complex, 
modeled at such a deep level? As if I could personally verify 
that every flap of its wings corresponded to a valid sequence of 
a few trillion cellular automaton states. It’s no different than 

the equation results. It wouldn’t prove a thing.” 
Durham nodded slowly. “All right. What if I showed you 

some of the other species? Or the evolutionary history? The 
paleogenetic record? We have every mutation on file since the 
year zero. You want to sit down with that and see if it looks 

authentic?” 
“No. I want a terminal that works. I want you to let me call 

my original. I want to talk to her—and between us, maybe we 
can decide what I’m going to do when I get out of this fucking 

madhouse and into my own JSN account.” 
Durham looked rattled—and for a moment she believed she 

might finally be getting through to him. But he said, “I woke 
you for a reason. We’re going to be making contact with the 

Lambertians soon. It might have been sooner—but there’ve 

been complications, political delays.” 
He’d lost her completely now. ‘“Contact with the 

Lambertians?’ What’s that supposed to mean?” 
He gestured at the motionless insect, backside and genitals 

still facing them. “This is not some species I picked at ran¬ 
dom. This is the pinnacle of Autoverse life. They’re con¬ 

scious, self-aware, highly intelligent. They have almost no 
technology—but their nervous system is about ten times more 

complex than a human’s—and they can go far beyond that for 
some tasks, performing a kind of parallel computing in 

swarms. They have chemistry, physics, astronomy. They 

know there are thirty-two atoms—although they haven’t fig¬ 
ured out the underlying cellular automaton rules yet. And 
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they’re modeling the primordial cloud. These are sentient 

creatures, and they want to know where they came from.” 
Maria turned her hand in front of the screen, bringing the 

Lambertian’s head back into view. She was beginning to sus¬ 
pect that Durham actually believed every word he was say¬ 

ing—in which case, maybe he hadn’t, personally, contrived 
these aliens. Maybe some other version of him—the flesh- 
and-blood original?—was deceiving both of them. If that was 

the case, she was arguing with the wrong person—but what 
was she supposed to do instead? Start shouting pleas for free¬ 
dom to the sky? 

She said numbly, “Ten times more complex than a human 
brain?” 

“Their neurons use conducting polymers to carry the signal, 
instead of membrane action potentials. The cells themselves are 
comparable in size to a human’s—but each axon and dendrite 

carries multiple signals.” Durham moved the viewpoint behind 
the Lambertian’s eye, and showed her. A neuron in the optic 

nerve, under close examination, contained thousands of 
molecules like elaborately knotted ropes, running the whole 
length of the cell body. At the far end, each polymer was joined 

to a kind of vesicle, the narrow molecular cable dwarfed by the 
tiny pouch of cell membrane pinched off from the outside world. 

“There are almost three thousand distinct neurotransmitters; 
they’re all proteins, built from three sub-units, with fourteen 

possibilities for each sub-unit. A bit like human antibodies—the 
same trick for generating a wide spectrum of shapes. And they 

bind to their receptors just as selectively as an antibody to an 

antigen; every synapse is a three-thousand-channel biochemical 

switchboard, with no cross-talk. That’s the molecular basis of 

Lambertian thought.” He added wryly, “Which is more than you 
and I possess: a molecular basis for anything. We still run the 

old patchwork models of the human body—expanded and modi¬ 

fied according to taste, but still based on the same principles as 

John Vines’s first talking Copy. There’s a long-term project to 

give people the choice of being implemented on an atomic 

level... but quite apart from the political complications, even 
the enthusiasts keep finding more pressing things to do.” 
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Durham moved the viewpoint out through the cell wall and 
turned it back to face the terminal end of the neuron. He 
changed the color scheme from atomic to molecular, to high¬ 

light the individual neurotransmitters with their own distinc¬ 

tive hues. Then he unfroze the image. 
Several of the grey lipid-membrane vesicles twitched open, 

disgorging floods of brightly colored specks; tumbling past 
the viewpoint, they resolved into elaborate, irregular globules 
with a bewildering variety of forms. Durham swung the angle 
of view forward again, and headed for the far side of the 

synapse. Eventually, Maria could make out color-coded 
receptors embedded in the receiving neuron’s cell wall: long- 
chain molecules folded together into tight zig-zagged rings, 

with lumpy depressions on the exposed surface. 
For several minutes, they watched thousands of mis¬ 

matched neurotransmitters bounce off one receptor, until 
Durham became bored and pleaded with the software, “Show 

us a fit.” The image blurred for a second, and then returned to 
the original speed as a correctly shaped molecule finally 
stumbled onto its target. It hit the receptor and locked into 
place; Durham plunged the viewpoint through the cell mem¬ 
brane in time to show the immersed tail section of the recep¬ 
tor changing its configuration in response. He said, “That 
will now catalyze the activation of a second messenger, 

which will feed energy into the appropriate polymer—unless 
there’s an inhibiting messenger already bound there, blocking 

access.” He spoke to the software again; it took control of the 
viewpoint, and showed them each of the events he’d 

described. 
Maria shook her head, bedazzled. “Tell me the truth—who 

orchestrated this? Three thousand neurotransmitters, three 

thousand receptors, three thousand second messengers? No 

doubt you can show me the individual structures of all of 

them—and no doubt they really would behave the way you 
claim they do. Even writing the software to fake this would 

have been an enormous job. Who did you commission? There 

can’t be many people who’d take it on.” 
Durham said gently, “I commissioned you. You can’t have 
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forgotten. A seed for a biosphere? A demonstration that life in 

the Autoverse could be as diverse and elaborate as life on 
Earth?” 

“No. From A. hydrophila to this would take—” 

“Billions of years of Autoverse time? Computing power 

orders of magnitude beyond the resources of twenty-first cen¬ 
tury Earth? That’s what Planet Lambert needed—and that’s 
exactly what it’s been given.” 

Maria backed away from the screen until she could go no 
further, then slid down against the wall beside the red-draped 
window and sat on the plushly carpeted floor. She put her face 

in her hands, and tried to breathe slowly. She felt like she’d 
been buried alive. 

Did she believe him? It hardly seemed to matter anymore. 
Whatever she did, he was going to keep on bombarding her with 
“evidence” like this, consistent with his claims. Whether he was 
deliberately lying or not—and whether he was being fooled by 

another version of himself, or whether the “dust hypothesis” was 
right after all—he was never going to let her out of here, back 

into the real world. Psychotic liar, fellow victim or calm pur¬ 
veyor of the truth, he was incapable of setting her free. 

Her original was still out there—with the money to save 
Francesca. That was the point of the whole insane gamble, the 

Payoff for risking her soul. If she could remember that, cling 
to that, maybe she could keep herself sane. 

Durham pressed on—oblivious to her distress, or intent on 
delivering the coup de grace. He said, “Who could have engi¬ 

neered this? You know how long it took Max Lambert to 

translate a real-world bacterium. Do you honestly believe that 

I found someone who could manufacture a functioning— 

novel—pseudo-insect out of thin air . . . let alone an intelli¬ 
gent one? 

“All right: you can’t personally check macroscopic behav¬ 

ior against the Autoverse rules. But you can study all the bio¬ 

chemical pathways, trace them back to the ancestral species. 

You can watch an embryo grow, cell by cell—following the 

gradients of control hormones, the differentiating tissue lay¬ 
ers, the formation of the organs. 
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“The whole planet is an open book to us; you can examine 
whatever you like, scrutinize it on any scale, from viruses to 

ecosystems, from the activation of a molecule of retinal pig¬ 
ment to the geochemical cycles. 

“There are six hundred' and ninety million species currently 

living on Planet Lambert. All obeying the laws of the 
Autoverse. All demonstrably descended from a single organ¬ 

ism which lived three billion years ago—and whose character¬ 
istics I expect you know by heart. Do you honestly believe 

that anyone could have designed all that?” 
Maria looked up at him angrily. “No. Of course it evolved; 

it must have evolved. You can shut up now—you’ve won; I 
believe you. But why did you have to wake me? I’m going to 

lose my mind.” 
Durham squatted down and put a hand on her shoulder. 

She started sobbing drily as she attempted to dissect her loss 
into parts she could begin to comprehend. Francesca was 
gone. Aden was gone. All her friends. All the people she’d 

ever met: in the flesh, on the networks. All the people she’d 
ever heard of: musicians and writers, philosophers and 
movie stars, politicians and serial killers. They weren’t even 
dead; their lives didn’t lie in her past, whole and comprehen¬ 
sible. They were scattered around her like dust: meaningless, 

disconnected. 
Everything she’d ever known had been ground down into 

random noise. 
Durham hesitated, then put his arms around her clumsily. 

She wanted to hurt him, but instead she clung to him and 

wept, teeth clenched, fists tight, shuddering with rage and 

grief. 
He said, “You’re not going to lose your mind. You can live 

any life you want to, here. Seven thousand years means noth¬ 
ing; we haven’t lost the old culture—we still have all the 
libraries, the archives, the databases. And there are thousands 

of people who’ll want to meet you; people who respect you 

for what you’ve done. You’re a myth; you’re a hero of 
Elysium; you’re the sleeping eighteenth founder. We’ll hold a 

festival in honor of your awakening.” 
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Maria pushed him away. “I don’t want that. I don’t want 
any of that.” 

“All right. It’s up to you.” 

She closed her eyes and huddled against the wall. She knew 

she must have looked like a petulant child, but she didn’t care. 
She said fiercely, “You’ve had the last word. The last laugh. 
You’ve brought me to life just to rub my nose in the proof of 
your precious beliefs. And now I want to go back to sleep. 
Forever. I want all of this to vanish.” 

Durham was silent for a while. Then he said, “You can do 
that, if you really want to. Once I’ve shown you what you’ve 

inherited, once I’ve shown you how to control it, you’ll have 
the power to seal yourself off from the rest of Elysium. If you 
choose sleep, then nobody will ever be able to wake you. 

“But don’t you want to be there, on Planet Lambert, when 
we make first contact with the civilization that owes its exis¬ 
tence to you?” 



2 4 

(Rut City) 

Peer was in his workshop, making a table leg on his lathe, 
when Kate’s latest message caught his eye: You have to see 

this. Please! Meet me in the City. 
He looked away. 
He was working with his favorite timber, sugar pine. He’d 

constructed his own plantation from a gene library and plant 

cell maps—modeling individual examples of each cell type 
down to an atomic level, then encapsulating their essential 
behavior in rules which he could afford to run billions of 
times over, for tens of thousands of trees. In theory, he could 

have built the whole plantation from individual atoms—and 
that would have been the most elegant way to do it, by far— 
but slowing himself down to a time frame in which the trees 

grew fast enough to meet his needs would have meant leaving 

Kate far behind. 
He stopped the lathe and reread the message, which was 

written on a poster tacked to the workshop’s noticeboard (the 

only part of his environment he allowed her to access, while 
he was working). The poster looked quite ordinary, except for 

an eye-catching tendency for the letters to jump up and down 

when they crossed his peripheral vision. 
He muttered, “I’m happy here. I don’t care what they’re 

doing in the City.” The workshop abutted a warehouse full of 
table legs—one hundred and sixty-two thousand, three hun¬ 

dred and twenty-nine, so far. Peer could imagine nothing 

more satisfying than reaching the two hundred thousand 
mark—although he knew it was likely that he’d change his 

mind and abandon the workshop before that happened; new 
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vocations were imposed by his exoself at random intervals, 
but statistically, the next one was overdue. Immediately 

before taking up woodwork, he’d passionately devoured all 
the higher mathematics texts in the central library, run all the 

tutorial software, and then personally contributed several 
important new results to group theory—untroubled by the fact 

that none of the Elysian mathematicians would ever be aware 
of his work. Before that, he’d written over three hundred 
comic operas, with librettos in Italian, French and English— 

and staged most of them, with puppet performers and audi¬ 

ence. Before that, he’d patiently studied the structure and 
biochemistry of the human brain for sixty-seven years; 
towards the end he had fully grasped, to his own satisfaction, 

the nature of the process of consciousness. Every one of these 
pursuits had been utterly engrossing, and satisfying, at the 
time. He’d even been interested in the Elysians, once. 

No longer. He preferred to think about table legs. 

He was still interested in Kate, though. He’d chosen that as 
one of his few invariants. And he’d been neglecting her lately; 
they hadn’t met in almost a decade. 

He looked around the workshop wistfully, his gaze falling 
on the pile of fresh timber in the comer, but then he strength¬ 
ened his resolve. The pleasures of the lathe beckoned—but 
love meant making sacrifices. 

Peer took off his dustcoat, stretched out his arms, and fell 
backward into the sky above the City. 

Kate met him while he was still airborne, swooping down 

from nowhere and grabbing his hand, nearly wrenching his 
arm from its socket. She yelled above the wind, “So, you’re 

still alive after all. I was beginning to think you’d shut your¬ 

self down. Gone looking for the next life without me.” Her 

tone was sarcastic, but there was an edge of genuine relief. 
Ten years could still be a long time, if you let it. 

Peer said gently, but audibly, “You know how busy I am. 
And when I’m working—” 

She laughed derisively. “Working? Is that what you call it? 

Taking pleasure from something that would bore the stupidest 

factory robot to death?” Her hair was long and jet black, whip- 
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ping up around her face as if caught by the wind at random— 
but always concealing just enough to mask her expression. 

“You’re still—” The wind drowned out his words; Kate 
had disabled his aphysical intelligibility. He shouted, “You’re 

still a sculptor, aren’t you? You ought to understand. The 

wood, the grain, the texture—” 
“I understand that you need prosthetic interests to help pass 

the time—but you could try setting the parameters more care¬ 

fully.” 
“Why should I?” Being forced to raise his voice made him 

feel argumentative; he willed his exoself to circumvent the 
effect, and screamed calmly: “Every few decades, at random, 

I take on new goals, at random. It’s perfect. How could I 
improve on a scheme like that? I’m not stuck on any one thing 
forever; however much you think I’m wasting my time, it’s 
only for fifty or a hundred years. What difference does that 

make, in the long run?” 
“You could still be more selective.” 
“What did you have in mind? Something socially useful? 

Famine relief work? Counseling the dying? Or something intel¬ 
lectually challenging? Uncovering the fundamental laws of the 
universe? I have to admit that the TVC rules have slipped my 
mind completely; it might take me all of five seconds to look 

them up again. Searching for God? That’s a difficult one: Paul 

Durham never returns my calls. Self discovery—?” 
“You don’t have to leave yourself open to every conceiv¬ 

able absurdity.” 
“If I limited the range of options. I’d be repeating myself in 

no time at all. And if you find the phase I’m passing through 
so unbearable, you can always make it vanish: you can freeze 

yourself until I change.” 
Kate was indignant. “I have other time frames to worry 

about besides yours!” 
“The Elysians aren’t going anywhere.” He didn’t add that 

he knew she’d frozen herself half a dozen times already. Each 

time for a few more years than the time before. 
She turned toward him, parting her hair to show one baleful 

eye. “You’re fooling yourself, you know. You’re going to 
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repeat yourself, eventually. However desperately you repro¬ 

gram yourself, in the end you’re going to come full circle and 
find that you’ve done it all before.” 

Peer laughed indulgently, and shouted, “We’ve certainly 
been through all this before—and you know that’s not true. It’s 

always possible to synthesize something new: a novel art form, 
a new field of study. A new aesthetic, a new obsession.” Falling 

through the cool late afternoon air beside her was exhilarating, 
but he was already missing the smell of wood dust. 

Kate rendered the air around them motionless and silent, 
although they continued to descend. She released his hand, 
and said, “I know we’ve been through this before. I remember 

what you said last time: If the worst comes to the worst, for 
the first hundred years you can contemplate the number one. 
For the second hundred years you can contemplate the num¬ 

ber two. And so on, ad infinitum. Whenever the numbers 
grow too big to hold in your mind, you can always expand 
your mind to fit them. QED. You’ll never run out of new and 
exciting interests.” 

Peer said gently, “Where’s your sense of humor? It’s a sim¬ 

ple proof that the worst-case scenario is still infinite. I never 
suggested actually doing that.” 

“But you might as well.” Now that her face was no longer 
concealed, she looked more forlorn than angry—by choice, if 

not necessarily by artifice. “Why do you have to find every¬ 
thing so . . . fulfilling? Why can’t you discriminate? Why 

can’t you let yourself grow bored with things—then move on? 
Pick them up again later if you feel the urge.” 

“Sounds awfully quaint to me. Very human.” 
“It did work for them. Sometimes.” 

“Yes. And I’m sure it works for you, sometimes. You drift 
back and forth between your art and watching the great 

Elysian soap opera. With a decade or two of aimless depres¬ 

sion in between. You’re dissatisfied most of the time—and 

letting that happen is a conscious choice, as deliberate, and 
arbitrary, as anything I impose on myself. If that’s how you 

want to live, I’m not going to try to change you. But you can’t 
expect me to live the same way.” 
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She didn’t reply. After a moment, the bubble of still air 

around them blew away, and the roar of the wind drowned the 

silence again. 
Sometimes he wondered if Kate had ever really come to 

terms with the shock of discovering that stowing away had 

granted them, not a few hundred years in a billionaires’ sanc¬ 
tuary, but a descent into the abyss of immortality. The Copy 
who had persuaded David Hawthorne to turn his back on the 

physical world; the committed follower—even before her 
death—of the Solipsist Nation philosophy; the woman who 
had needed no brain rewiring or elaborate external con¬ 
trivances to accept her software incarnation . . . now acted 
more and more like a flesh-and-blood-wannabe—or rather, 

Elysian-wannabe—year by year. And there was no need for it. 
Their tiny slice of infinity was as infinite as the whole; ulti¬ 

mately, there was nothing the Elysians could do that Kate 

couldn’t. 
Except walk among them as an equal, and that was what 

she seemed to covet the most. 
True, the Elysians had deliberately set out to achieve the 

logical endpoint of everything she’d ever believed Copies 
should be striving for—while she’d merely hitched a ride by 
mistake. Their world would “always” (Elysian instant com¬ 
pared to Elysian instant) be-bigger and faster than her own. So 

“naturally”—according to archaic human values which she 

hadn’t had the sense to erase—she wanted to be part of the 
main game. But Peer still found it absurd that she spent her 
life envying them, when she could have generated—or even 

launched—her own equally complex, equally populous soci¬ 
ety, and turned her back on the Elysians as thoroughly as 

they’d turned their back on Earth. 
It was her choice. Peer took it in his stride, along with all 

their other disagreements. If they were going to spend eternity 
together, he believed they’d resolve their problems eventu¬ 
ally—if they could be resolved at all. It was early days yet. As 

it always would be. 
He rolled over and looked down at the City—or the strange 

recursive map of the City which they made do with, buried as 
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they were in the walls and foundations of the real thing. 
Malcolm Carter’s secret parasitic software wasn’t blind to its 
host; they could spy on what was going on in the higher levels 

of the program which surreptitiously ran them, even though 
they couldn’t affect anything which happened there. They 

could snatch brief, partial recordings of activity in the real 
City, and play them back in a limited duplicate environment. 
It was a bit like . . . being the widely separated letters in the 

text of Ulysses which read: Peer and Kate read, “Leopold 

Bloom wandered through Dublin. ” If not quite so crude an 
abridgment. 

Certainly, the view from the air was still breathtaking; Peer 

had to concede that it was probably indistinguishable from the 
real thing. The sun was setting over the ocean as they 

descended, and the Ulam Falls glistened in the east like a 
sheet of amber set in the granite face of Mount Vine. In the 
foothills, a dozen silver needles and obsidian prisms, fanciful 

watchtowers, caught the light and scattered it between them. 
Peer followed the river down, through lush tropical forests, 
across dark plains of grassland, into the City itself. 

The buildings on the outskirts were low and sprawling, 
becoming gradually taller and narrower; the profile swept up 
in a curve which echoed the shape of Mount Vine. Closer to 

the centre, a thousand crystalline walkways linked the City’s 

towers at every level, connections so dense and stellated as to 
make it seem possible that every building was joined, directly, 
to all the rest. That wasn’t true—but the sense that it might 
have been was still compelling. 

Decorative crowds filled the streets and walkways: mind¬ 
less puppets obeying the simplest rules, but looking as pur¬ 

poseful and busy as any human throng. A strange adornment, 

perhaps—but not much stranger than having buildings and 
streets at all. Most Elysians merely visited this place, but last 

time Peer had concerned himself with such things, a few hun¬ 

dred of them—mainly third-generation—had taken up inhab¬ 

iting the City full-time: adopting every detail of its 

architecture and geography as fixed parameters, swearing 

fidelity to its Euclidian distances. Others—mainly first- 
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generation—had been appalled by the behavior of this sect. It 
was strange how “reversion” was the greatest taboo amongst 

the oldest Elysians, who were so conservative in most other 
ways. Maybe they were afraid of becoming homesick. 

Kate said, “Town Hall.” 
He followed her down through the darkening air. The 

City always smelled sweet to Peer; sweet but artificial, like 

a newly unwrapped electronic toy, all microchips and plas¬ 
tic, from David Hawthorne’s childhood. They spiraled 
around the central golden tower, the City’s tallest, weaving 
their way between the transparent walkways. Playing Peter 

Pan and Tinkerbell. Peer had long ago given up arguing 
with Kate about the elaborate routes she chose for entering 
the reconstruction; she ran this peephole on the City out of 

her own time, and she controlled access to the environment 
completely. He could either put up with her rules, or stay 
away altogether. And the whole point of being here was to 

please her. 
They alighted on the paved square outside the Town Hall’s 

main entrance. Peer was startled to recognize one of the foun¬ 
tains as a scaled-up version of Malcolm Carter’s demonstra¬ 
tion for his algorithmic piggy-back tricks: a cherub wrestling 
a snake. He must have noticed it before—he’d stood on this 

spot a hundred times—but if so, he’d forgotten. His memory 
was due for maintenance; it was a while since he’d increased 
the size of the relevant networks, and they were probably 

close to saturation. Simply adding new neurons slowed down 
recall—relative to other brain functions—making some modes 

of thought seem like swimming through molasses; a whole 
host of further adjustments were necessary to make the timing 
feel right. The Elysians had written software to automate this 

tuning process, but he disliked the results of the versions 
they’d shared with each other (and hence made accessible to 

him), so he’d written-his own—but he’d yet to perfect it. 

Things like table legs kept getting in the way. 
The square wasn’t empty, but the people around them all 

looked like puppets, merely strolling past. The City’s owners 

were already inside—and so Kate’s software, which spied on 



258 - GREG EGAN 

the true City and reconstructed it for the two of them, was car¬ 
rying most of the burden of computing the appearance of their 

surroundings, now officially unobserved. He took Kate’s 
hand—and she allowed it, though she made her skin feel as 
cold as marble—and they walked into the hall. 

The cavernous room was about half-full, so some eight 
thousand Elysians had turned up for the meeting. Peer granted 

himself a brief bird’s-eye view of the crowd. A variety of 
fashions in clothing—or lack of it—and body type were repre¬ 
sented, certainly spanning the generations, but most people 

had chosen to present in more or less traditional human form. 
The exceptions stood out. One clique of fourth-generation 

Elysians displayed themselves as modified Babbage engines; 
the entire hall couldn’t have held one of them “to scale,” so 
portions of the mechanism poked through into their seating 

allocation from some hidden dimension. Ditto for those who’d 
turned up as “Searle’s Chinese Rooms”: huge troupes of indi¬ 

vidual humans (or human-shaped automatons), each carrying 
out a few simple tasks, which together amounted to a com¬ 

plete working computer. The “components” seated in the hall 

were Kali-armed blurs, gesticulating at invisible colleagues 
with coded hand movements so rapid that they seemed to 
merge into a static multiple exposure. 

Peer had no idea how either type of system collected sound 
and vision from its surroundings to feed to the perfectly nor¬ 

mal Elysians these unwieldy computers were (presumably) 
simulating, as the end result of all their spinning cogs and fran¬ 

tic hand movements—or whether the people in question expe¬ 
rienced anything much different than they would have if they’d 

simply shown that standard physiological model to the world. 

Pretentious fancy dress aside, there were a smattering of 
animal bodies visible—which may or may not have reflected 
their inhabitants’ true models. It could be remarkably com¬ 

fortable being a lion, or even a snake—if your brain had been 

suitably adapted for the change. Peer had spent some time 

inhabiting the bodies of animals, both historical and mythical, 

and he’d enjoyed them all—but when the phase was over, 
he’d found that with very little rewiring, he could make the 
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human form feel every bit as good. It seemed more elegant to 

be comfortable with his ancestral physiology. The majority of 
Elysians apparently agreed. 

Eight thousand was a typical attendance figure—but Peer 
could not have said what fraction of the total population it 
represented. Even leaving out Callas, Shaw and Riemann— 

the three founders who’d remained in their own private 

worlds, never making contact with anyone—there might have 
been hundreds or thousands of members of the later genera¬ 
tions who’d opted out of the core community without ever 

announcing their existence. 
The ever-expanding cube of Elysium had been divided up 

from the outset into twenty-four ever-expanding oblique pyra¬ 
mids; one for each of the eighteen founders and their off¬ 
spring, and six for common ventures (such as Permutation 

City itself—but mostly Planet Lambert). Most Elysians—or at 
least most who used the City—had chosen to synch them¬ 
selves to a common objective time rate. This Standard Time 
grew steadily faster against Absolute Time—the ticking of the 
TVC cellular automaton’s clock—so every Elysian needed a 

constantly growing allocation of processors to keep up; but 
Elysium itself was growing even faster, leaving everyone with 

an ever-larger surplus of computing power. 
Each founder’s territory was autonomous, subdivided on 

his or her own terms. By now, each one could have supported 
a population of several trillion, living by Standard Time. But 

Peer suspected that most of the processors were left idle—and 
he had occasionally daydreamed about some fifth-generation 

Elysian studying the City’s history, getting a curious hunch 
about Malcolm Carter, and browbeating one of the founders 

into supplying the spare computing resources of a near-empty 
pyramid to scan the City for stowaways. All of Carter’s inge¬ 

nious camouflage—and the atom-in-a-haystack odds which 

had been their real guarantee against discovery—would count 

for nothing under such scrutiny, and once their presence was 
identified, they could easily be disinterred . . . assuming that 

the Elysians were generous enough to do that for a couple of 

petty thieves. 
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Kate claimed to believe that this was inevitable, in the long 
term. Peer didn’t much care if they were found or not; all that 

really mattered to him was the fact that the City’s computa¬ 
tional infrastructure was also constantly expanding, to enable 
it to keep up with both the growing population, and the ever- 

increasing demands of Elysian Standard Time. As long as that 

continued, his own tiny fraction of those resources also 

steadily increased. Immortality would have been meaningless, 
trapped in a “machine” with a finite number of possible states; 
in a finite time he would have exhausted the list of every pos¬ 

sible thing he could be. Only the promise of eternal growth 
made sense of eternal life. 

Kate had timed their entrance into the replay perfectly. As 
they settled into empty seats near the back of the hall, Paul 
Durham himself took the stage. 

He said, “Thank you for joining me. I’ve convened this 

meeting to discuss an important proposal concerning Planet 
Lambert.” 

Peer groaned. “I could be making table legs, and you’ve 
dragged me along to Attack of the Killer Bees. Part One 
Thousand and Ninety-Three.” 

Kate said, “You could always choose to be glad you’re 
here. There’s no need to be dissatisfied.” 

Peer shut up, and Durham—frozen by the interruption— 

continued. “As most of you will know, the Lambertians have 

been making steady progress recently in the scientific treat¬ 
ment of their cosmology. A number of teams of theorists have 

proposed dust-and-gas-cloud models for the formation of their 

planetary system—models which come very close to the truth. 
Although no such process ever literally took place in the 

Autoverse, it was crudely simulated before the launch, to help 

design a plausible ready-made system. The Lambertians are 
now zeroing in on the parameters of that simulation.” He ges¬ 

tured at a giant screen behind him, and vision appeared: sev¬ 

eral thousand of the insect-like Lambertians swarming in the 
air above a lush blue-green meadow. 

Peer was disappointed. Scientific treatment of their cosmol¬ 
ogy sounded like the work of a technologically sophisticated 
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culture, but there were no artifacts visible in the scene: no build¬ 
ings, no machines, not even the simplest tools. He froze the 
image and expanded a portion of it. The creatures themselves 

looked exactly the same to him as they’d looked several hundred 
thousand Lambertian years before, when they’d been singled out 

as the Species Most Likely to Give Rise to Civilization. Their 
segmented, chitinous bodies were still naked and unadorned. 
What had he expected? Insects in lab coats? No—but it was 
still hard to accept that the leaps they’d made in intelligence 
had left no mark on their appearance, or their surroundings. 

Durham said, “They’re communicating a version of the the¬ 
ory, and actively demonstrating the underlying mathematics at 

the same time; like one group of researches sending a com¬ 
puter model to another—but the Lambertians don’t have arti¬ 

ficial computers. If the dance looks valid it’s taken up by 
other groups—and if they sustain it long enough, they’ll inter¬ 

nalize the pattern: they’ll be able to remember it without con¬ 

tinuing to perform it.” 
Peer whispered, “Come back to the workshop and dance 

cosmological models with me?” Kate ignored him. 
“The dominant theory employs accurate knowledge of 

Autoverse chemistry and physics, and includes a detailed 

breakdown of the composition of the primordial cloud. It goes 

no further. As yet, there’s no hypothesis about the way in 
which that particular cloud might have come into existence; 

no explanation for the origin and relative abundances of the 
elements. And there can be no explanation, no sensible prior 
history; the Autoverse doesn’t provide one. No Big Bang: 
General Relativity doesn’t apply, their space-time is flat, their 

universe isn’t expanding. No elements formed in stars: there 

are no nuclear forces, no fusion; stars bum by gravity alone— 

and their sun is the only star. 
“So, these cosmologists are about to hit a brick wall— 

through no fault of their own. Dominic Repetto has suggested 
that now would be the ideal time for us to make contact with 

the Lambertians. To announce our presence. To explain their 

planet’s origins. To begin a carefully moderated cultural 

exchange.” 
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A soft murmuring broke out among the crowd. Peer turned 
to Kate. “This is it? This is the news I couldn’t miss?” 

She stared back at him, pityingly. “They’re talking about 
first contact with an alien race. Did you really want to sleep¬ 
walk right through that?” 

Peer laughed. “First contact?” They’ve observed these 

insects in microscopic detail since the days they were single- 
celled algae. Everything about them is known already: their 

biology, their language, their culture. It’s all in the central 
library. These “aliens” have evolved on a microscope slide. 
There are no surprises in store.” 

“Except how they respond to us.” 
“Us? Nobody responds to us.” 

Kate gave him a poisonous look. “How they respond to the 
Elysians.” 

Peer thought it over. “I expect someone knows all about 
that, too. Someone must have modeled the reaction of 

Lambertian “society” to finding out that they’re nothing but 
an experiment in artificial life.” 

An Elysian presenting as a tall, thin young man took the 

stage. Durham introduced him as Dominic Repetto. Peer had 

given up trying to keep track of the proliferating dynasties 
long ago, but he thought the name was a recent addition; he 
certainly couldn’t recall a Repetto being involved in 

Autoverse studies when he’d had a passion for the subject 
himself. 

Repetto addressed the meeting. “It’s my belief that the 

Lambertians now possess the conceptual framework they need 
to comprehend our existence, and to make sense of our role in 

their cosmology. It’s true that they lack artificial computers— 

but their whole language of ideas is based on representations 
of the world around them in the form of numerical models. 

These models were originally variations on a few genetically 

hardwired themes—maps of terrain showing food sources, 
algorithms for predicting predator behavior—but the modem 

Lambertians have evolved the skill of generating and testing 

whole new classes of models, in a way that’s as innate to them 

as language skills were to the earliest humans. A team of 
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Lambertians can ‘speak’ and ‘judge’ a mathematical descrip¬ 
tion of population dynamics in the mites they herd for food, as 
easily as prelaunch humans could construct or comprehend a 
simple sentence. 

“We mustn’t judge them by anthropomorphic standards; 
human technological landmarks simply aren’t relevant. The 
Lambertians have deduced most of Autoverse chemistry and 
physics by observations of their natural world, supplemented 

by a very small number of controlled experiments. They’ve 
generated concepts equivalent to temperature and pressure, 
energy and entropy—without fire, metallurgy or the wheel. .. 
let alone the steam engine. They’ve calculated the melting and 

boiling points of most of the elements—without ever purifying 
them. Their lack of technology only makes their intellectual 
achievements all the more astounding. It’s as if the ancient 
Greeks had written about the boiling point of nitrogen, or the 
Egyptians had predicted the chemical properties of chlorine.’’ 

Peer smiled to himself cynically; the founders always loved 
to hear Earth rate a mention—and all the better if the refer¬ 

ences were to times long before they were bom. 
Repetto paused; he grew perceptibly taller and his youthful 

features became subtly more dignified, more mature. Most 
Elysians would see this as no more manipulative than a 

change in posture or tone of voice. He said solemnly, “Most 
of you will be aware of the resolution of the Town Meeting of 
January 5, 3052, forbidding contact with the Lambertians until 

they’d constructed their own computers and performed simu¬ 
lations—experiments in artificial life—as sophisticated as the 
Autoverse itself. That was judged to be the safest possible 

benchmark ... but I believe it has turned out to be miscon¬ 

ceived, and completely inappropriate. 
“The Lambertians are looking for answers to questions 

about their origins. We know there are no answers to be dis¬ 

covered inside the Autoverse itself—but I believe the 
Lambertians are intellectually equipped to comprehend the 

larger truth. We have a responsibility to make that truth 

known to them. I propose that this meeting overturns the reso¬ 

lution of 3052, and authorizes a team of Autoverse scholars to 
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enter Planet Lambert and—in a culturally sensitive manner— 
inform the Lambertians of their history and context.” 

The buzz of discussion grew louder. Peer felt a vestigial 

twinge of interest, in spite of himself. In a universe without 
death or scarcity, politics took strange forms. Any one of the 
founders who disagreed with the way Planet Lambert was 

managed would be perfectly free to copy the whole Autoverse 
into their own territory, and to do as they wished with their 
own private version. In inverse proportion to the ease of such 
a move, any faction would have a rare chance here to demon¬ 

strate their “influence” and increase their “prestige” by per¬ 

suading the meeting to retain the ban on contact with the 
Lambertians—without provoking their opponents into cloning 
the Autoverse and pushing ahead regardless. Many of the first 
generation still chose to value these things, for their own sake. 

Elaine Sanderson rose to her feet, resplendent in a light 
blue suit and a body which together proclaimed: 1972 to 2045 

a.d., and proud of it (even if she only wore them on official 
occasions). Peer let himself time-trip for a second: in his late 

teens, David Hawthorne had seen the flesh-and-blood 
Sanderson on television, being sworn in as Attorney General 

of the United States of America—a nation whose constituent 
particles at the time of that oath might well overlap with some 
portion of Elysium at this very instant. 

Sanderson said, “Thank you, Mr. Repetto, for giving us 

your perspective on this important matter. It’s unfortunate that 
so few of us take the time to keep ourselves up to date with 
the progress of the Lambertians. Although they have come all 

the way from single-celled lifeforms to their present, highly 

sophisticated state without our explicit intervention, ulti¬ 
mately they are in our care at every moment, and we all have 

a duty to treat that responsibility with the utmost seriousness. 
“I can still recall some of the earliest plans we made for 

dealing with the Autoverse: to hide the details of life on 

Planet Lambert from ourselves, deliberately; to watch and 

wait, as if from afar, until the inhabitants sent probes to their 

system’s other worlds; to arrive as ‘explorers’ in ‘space 

ships,’ struggling to learn the language and customs of these 
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‘aliens’—perhaps going so far as to extend the Autoverse to 
include an invisibly distant star, with a ‘home world’ from 

which we might travel. Slavish imitations of the hypothetical 
interstellar missions we’d ldft behind. Bizarre charades. 

“Mercifully, we abandoned those childish ideas long ago. 
There will be no sham ‘mission of discovery’—and no lying 

to the Lambertians, or to ourselves. 
“There is one quality of those early, laughable schemes 

which should still be kept in mind, though: we always 
intended to meet the Lambertians as equals. Visitors from a 
distant world who would stretch their vision of the universe— 

but not subvert it, not swallow it whole. We would approach 
them as siblings, arguing our viewpoint—not Gods, revealing 

divine truth. 
“I ask the meeting to consider whether these two equally 

laudable aims, of honesty and humility, could not be recon¬ 

ciled. If the Lambertians are on the verge of a crisis in under¬ 
standing their origins, what patronizing instinct compels us to 
rush in and provide them with an instant solution? Mr. 

Repetto tells us how they have already inferred the properties 
of the chemical elements—elements which remain mysterious 
and invisible, manifesting themselves only in the elaborate 
phenomena of the natural world. Clearly, the Lambertians 

have a gift for uncovering hidden patterns, hidden explana¬ 
tions. How many more centuries can it be, then, before they 

guess the truth about their own cosmology? 
“I propose that we delay contact until the hypothesis of our 

existence has arisen naturally amongst the Lambertians, and 
has been thoroughly explored. Until they have decided for 

themselves exactly what we might mean to them. Until they 
have debated, as we are debating right now, how best they 

might deal with us. 
“If aliens had visited Earth the moment humans first looked 

up at the sky and suffered some crisis of understanding, they 

would have been hailed as Gods. If they’d arrived in the early 

twenty-first century—when humans had been predicting their 

existence and pondering the logistics of contact, for 
decades—they would have been accepted as equals; more 
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experienced, more skilled, more knowledgeable, but ulti¬ 
mately nothing but an expected part of a well-behaved, well- 
understood universe. 

“I believe that we should wait for the equivalent moment in 
Lambertian history: when the Lambertians are impatient for 
proof of our existence—when our continued absence becomes 
far harder for them to explain than our arrival would be. Once 

they begin to suspect that we’re eavesdropping on every con¬ 
versation they hold about us, it would be dishonest to remain 

concealed. Until then, we owe them the opportunity to find as 
many answers as they can, without us.” 

Sanderson resumed her seat. Portions of the audience 
applauded demurely. Peer lazily mapped the response and 
correlated it with appearance; she seemed to have been a big 

hit with the third-generation mainstream—but they had a rep¬ 
utation for gleefully faking everything. 

Kate said, “Don’t you wish you could join the discussion?” 
Half sarcasm, half self-pity. 

Peer said cheerfully, “No—but if you have strong views on 
the matter yourself, I suggest you copy the whole Autoverse, 

and make contact with the Lambertians personally—or leave 
them in unspoilt ignorance. Whichever you prefer.” 

“You know I don’t have room to do that.” 

“And you know that makes no difference. There’s a copy 
of the original biosphere seed, the entire compressed descrip¬ 
tion, in the central library. You could copy that, and freeze 

yourself until you finally have the room to unfold it. The 

whole thing’s deterministic—every Lambertian would flutter 
its little wings for you in exactly the same way as it did for the 
Elysians. Right up to the moment of contact.” 

“And you honestly believe that the City will grow that 
large? That after a billion years of Standard Time, they won’t 
have trashed it and built something new?” 

“I don’t know. But there’s always the alternative: you could 
launch a whole new TVC universe and make all the room you 

need. I’ll come along, if you want me to.” He meant it; he’d 
follow her anywhere. She only had to say the word. 

But she looked away. He ached to grant her happiness, but 
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the choice was hers: if she wanted to believe that she was 

standing outside in the snow—or rather, bricked into the 

walls—watching the Elysians feast on Reality, there was 
nothing he could do to change that. 

Three hundred and seven speakers followed; one hundred 
and sixty-two backed Repetto, one hundred and forty supported 
Sanderson. Five^.waffled on with no apparent agenda; a remark¬ 

ably low proportion. Peer daydreamed about the sound of sand¬ 

paper on wood. 
When the vote finally came—one per original attendee, no 

last-minute clonings accepted—Sanderson won by a ten per¬ 

cent margin. She took the stage and made a short speech 
thanking the voters for their decision. Peer suspected that 
many of the Elysians had quietly slipped out of their bodies 

and gone elsewhere, by now. 
Dominic Repetto said a few words too, clearly disap¬ 

pointed, but gracious in defeat. It was Paul Durham—presum¬ 
ably his mentor and sponsor—who showed the slightly 
vacuous expression of a model-of-a-body with its facial mus¬ 

cles crudely decoupled from its model-of-a-brain. Durham— 
with his strange history of brief episodes as a Copy in 

different permutations—seemed to have never really caught 
up with the prelaunch state of the art, let alone the Elysian 
cutting edge; when he had something to hide, it was obvious. 

He was taking the decision badly. 
Kate said coldly, “That’s it. You’ve fulfilled your civic 

duty. You can go now.” 
Peer made his eyes big and brown. “Come back to the 

workshop with me. We can make love in the wood dust. Or 

just sit around and talk. Be happy, for no reason. It wouldn’t 

be so bad.” 
Kate shook her head and faded away. Peer felt a pang of 

disappointment, but not for long. 

There’d be other times. 



2 5 

Thomas crouched in the bathroom window frame, halfway out 
of Anna’s flat. He knew that the edges of the brickwork would 
be sharper than razors, this time. He made his way across to 

the neighbor’s window, repeating the familiar movements pre¬ 
cisely, though his hands and forearms wept blood. Insects 

crawled from the wounds and swarmed along his arm, over 
his face, into his mouth. He gagged and retched but he didn’t 
falter. 

Down the drain pipe. From the alley below, he returned to 
the flat. Anna was by his side on the stairs. They danced 
again. Argued again. Struggled again. 

“Think fast. Think fast.” 

He knelt over her, one knee to either side, took her face in 

his hands, then closed his eyes. He brought her head forward, 
then slammed it back against the wall. Five times. Then he 

held his fingers near her nostrils, without opening his eyes. He 
felt no exhalation. 

Thomas was in his Frankfurt apartment, a month after the 
murder, dreaming. Anna stood by the bed. He reached out 

from beneath the blankets into the darkness, eyes closed. She 

took his hand in hers. With her other hand, she stroked the 
scar on his forearm tenderly, then she pushed one finger easily 

through his brittle skin and liquefying flesh. He thrashed 

against the sheets, but she wouldn’t let go; she dug with her 

fingers until she was gripping naked bone. When she snapped 

the ulna and radius, he convulsed with pain and ejaculated 

suddenly, everything his corrupt body contained departing in 

a single stream: dark clotted blood, maggots, pus, excrement. 
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Thomas was in his suburban mansion, sitting naked on the 

floor at the end of the hallway, startled. He shifted his right 
hand, and realized he was clutching a small vegetable knife. 

And he remembered why. • 
There were seven faint pink scars on his abdomen, seven 

digits, still legible, right-way-up as he gazed down at them: 

1053901. He set to work recarving the first six. 
He didn’t.trust the clocks. The clocks lied. And although 

every incision he made in his skin healed perfectly, given 

time, for a long time it seemed he had managed to repair the 
numbers before they faded. He didn’t know what they mea¬ 

sured, except their own steady ascent, but they seemed like a 
touchstone of something approaching sanity. 

He recut the final digit as a two, then licked his fingers and 

wiped the blood away. At first it seeped back, but after five or 
six repetitions, the fresh wound stood clean and red against 

his pale skin. He pronounced the number several times. “One 
million, fifty three thousand, nine hundred and two.” 

Thomas climbed to his feet and walked down the hall. His 

body knew only the time he carved upon it; he never felt tired, 
or hungry, or even unclean—he could sleep or not sleep, eat or 

not eat, wash or not wash; it made no perceptible difference. 
His hair and fingernails never grew. His face never aged. 

He stopped outside the library. He believed he’d methodi¬ 

cally tom all the books to shreds several times, but on each 
occasion the debris had been cleared away and the books 

replaced, in his absence. 
He walked into the room. He glanced at the terminal in the 

comer, the object of his deepest loathing; he’d never been able 
to damage it—smash, chip, bend or even scratch any part of its 

visible form. Indestructible or not, it had never functioned. 
He wandered from shelf to shelf, but he’d read every book 

a dozen or more times. They’d all become meaningless. The 

library was well-stocked, and he’d studied the sacred texts of 

every faith; those few which, by some stretch of poetic 

licence, might have been said to describe his condition offered 

no prospect for changing it. In the distant past, he’d under¬ 
gone a hundred feverish conversions; he’d ranted to every 
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deity which humanity had ever postulated. If he’d stumbled 
on the one which existed—the one responsible for his damna¬ 
tion—his pleas had been to no avail. 

The one thing he’d never expected after death was uncertainty. 
It had worried him deeply, at first: being cast into Hell, without 
so much as a glimpse of Heaven to taunt him, and a smug I-told- 
you-so from the faithful on their way up—let alone a formal trial 

before the God of his childhood, in which every doctrinal asser¬ 
tion he’d ever doubted was proclaimed as Absolute Truth, and 
every theological debate was resolved, once and for all. 

But he’d since decided that if his condition was eternal and 
irreversible, it hardly mattered what the God who’d made it so 
was named. 

Thomas sat cross-legged on the floor of the library, and 
tried to empty his mind. 

“Think fast. Think fast.” 

Anna lay before him, bleeding and unconscious. Time 

slowed down. The moment he was approaching seemed impos¬ 
sible to face, impossible to traverse yet again—but he inched 
toward it, and he knew that he had no power to turn away. 

He’d come to understand that all the visions of his own 
decay and mutilation were nothing but elaborate gestures of 

self-loathing. When his flesh was tom from his body it was a 
distraction—almost a relief. His suffering did not illuminate 

his crime; it drowned his thoughts in an anesthetic haze. It 
was a fantasy of power, a fantasy of retribution. 

But here there was no balm of self-righteous pain, no pretence 

that his baroque tortures were working some alchemy of justice. 
He knelt over Anna, and could not weep, could not flinch, could 
not blind himself to the measure of what he’d done. 

He might have called an ambulance. He might have saved 
her life. It would have taken so little strength, so little 

courage, so little love, that he could not imagine how a human 

being could have failed to possess enough of each, and still 
walk the Earth. 

But he had. He had. 

So he brought her head forward, and slammed it against the 
wall. 



2 e 

After a week as Durham’s guest, Maria went looking for a 

place of her own. 
Her anger had faded, the numbness of shock had faded, the 

fifth or sixth wave of disbelief had finally lifted. But she still 

felt almost paralyzed by the strangeness of the truths she’d 
been forced to accept: her exile from the universe of flesh- 

and-blood humanity; the impossible existence of Elysium; 
intelligent life in the Autoverse. She couldn’t begin to make 
sense of any of these things until she had a fixed point to 

stand on. 
She had refused to pack any luggage to accompany her 

scan file into the next life; it would have felt like she was 
humoring Durham if she’d made the slightest concession to 

the needs of a Copy who she’d believed would never run. No 
environments, no furniture, no clothes; no photographs, no 

diaries, no scanned memorabilia. No VR duplicate of her old 
narrow terrace to make her feel at home. She might have set 
about reconstructing it from memory, detail by detail—or let 

architectural software pluck a perfect imitation straight out of 

her brain—but she didn’t feel strong enough to deal with the 
emotional contradictions: the tug of the old world, the taint of 

self-deception. Instead, she decided to choose one of the pre¬ 

defined apartments in the City itself. 
Durham assured her that nobody would begrudge her the 

use of public resources. “Of course, you could copy the City 
into your own territory and run a private version at your own 
expense—defeating the whole point. This is the one environ¬ 

ment in all of Elysium which comes close to being a place in 
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the old sense. Anyone can walk the streets, anyone can live 

here—but no one can rearrange the skyline on a whim. It 
would require a far more impassioned debate to alter the col¬ 
ors of the street signs, here, than it used to take for the average 

local council to rezone an entire neighborhood.” 

So Permutation City offered her its disingenuous, munici¬ 
pally sanctioned, quasi-objective presence for free, while her 
model-of-a-body ran on processors in her own territory—and 

the two systems, by exchanging data, contrived her experience 
of walking the streets, entering the sleek metallic buildings, 
and exploring the empty apartments which might have 
smelled of paint, but didn’t. She felt nervous on her own, so 

Durham came with her, solicitous and apologetic as ever. His 
regret seemed sincere on one level—he wasn’t indifferent to 
the pain he’d caused her—but beneath that there didn’t seem 

to be much doubt: he clearly expected to be wholly forgiven 
for waking her, sooner or later. 

She asked him, “How does it feel, being seven thousand 
years old?” 

“That depends.” 
“On what?” 

“On how I want it to feel.” 

She found a place in the northeast quadrant, halfway 
between the central tower and the City’s rim. From the bed¬ 

room, she could see the mountains in the east, the glistening 
waterfall, a distant patch of forest. There were better views 

available, but this one seemed right; anything more spectacu¬ 
lar would have made her feel self-conscious. 

Durham showed her how to claim residency: a brief dia¬ 
logue with the apartment software. He said, “You’re the only 
Elysian in this tower, so you can program all your neighbors 
any way you like.” 

“What if I do nothing?” 

“Default behavior: they’ll stay out of your way.” 

“And what about other Elysians? Am I such a novelty that 
people will come looking for me?” 

Durham thought it over. “Your awakening is public knowl¬ 

edge—but most people here are fairly patient. I doubt that 
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anyone would be so rude as to buttonhole you in the street. 

Your phone number will remain unlisted until you choose oth¬ 
erwise—and the apartment itself is under your control, now, 

as secure as any private environment. The software has been 
rigorously validated: breaking and entering is mathematically 

impossible.” 
He left her to settle in. She paced the rooms, trying to 

inhabit them, t(5 claim them as her own; she forced herself to 
« 

walk the nearby streets, trying to feel at ease. The Art Deco 
apartment, the Fritz Lang towers, the streets full of crowd- 
scene extras all unnerved her—but on reflection, she realized 

that she couldn’t have gone anywhere else. When she tried to 
imagine her “territory,” her private slice of Elysium, it seemed 
as daunting and unmanageable as if she’d inherited one 

twenty-fourth of the old universe of galaxies and vacuum. 
That the new one was generally invisible, and built from a lat¬ 

tice of self-reproducing computers, built in turn from cellular 
automaton cells—which were nothing more than sequences of 
numbers, however easy it might be to color-code them and 
arrange them in neat grids—only made the thought of being 

lost in its vastness infinitely stranger. It was bad enough that 
her true body was a pattern of computation resonating in a 
tiny portion of an otherwise silent crystalline pyramid which 

stretched into the distance for the TVC equivalent of thou¬ 
sands of light years. The thought of immersing her senses in a 
fake world which was really another comer of the same struc¬ 
ture—withdrawing entirely into the darkness of that giant air¬ 

less crypt, and surrendering to private hallucinations—made 

her sick with panic. 
If the City was equally unreal, at least it was one halluci¬ 

nation which other Elysians shared—and, anchored by that 
consensus, she found the courage to examine the invisible 

world beneath, from a safe—if hallucinatory—distance. She 

sat in the apartment and studied maps of Elysium. On the 
largest scale, most of the cube was portrayed as featureless: 
the other seventeen founders’ pyramids were private, and her 

own was all but unused. Public territory could be colored 

according to the software it ran—processes identified, data 
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flows traced—but even then, most of it was monochrome: 

five of the six public pyramids were devoted to the 
Autoverse, running the same simple program on processor 

after processor, implementing the Autoverse’s own cellular 
automaton rules—utterly different from the TVC’s. A faint 

metallic grid was superimposed on this region, like a mesh of 
fine wires immersed in an unknown substance to gauge its 

properties. This was the software which spied on Planet 
Lambert—an entirely separate program from the Autoverse 
itself, not subject to any of its laws. Maria had written the 

original version herself, although she’d never had a chance to 
test it on a planetary scale. Generations of Elysian Autoverse 
scholars had extended and refined it, and now it peeked 

through a quadrillion nonexistent cracks in space, collating, 
interpreting and summarizing everything it saw. The results 
flowed to the hub of Elysium, into the central library—along 

a channel rendered luminous as white-hot silver by the den¬ 
sity of its data flow. 

The hub itself was a dazzling polyhedron, a cluster of 

databases ringed by the communications structures which 
handled the torrent of information flowing to and from the 
pyramids. Every transaction between Elysians of different 

clans flowed through here; from phone calls to handshakes, 
from sex to whatever elaborate post-human intimacies they’d 

invented in the past seven thousand years. The map gave 

nothing away, though; even with the highest magnification 
and the slowest replay, streaming packets of data registered as 

nothing more than featureless points of light, their contents 
safely anonymous. 

The second-brightest data flow linked the hub to the City, 
revealed as a delicate labyrinth of algorithms clinging to one 

face of the sixth public pyramid. With the Autoverse software 

across the border rendered midnight blue, the City looked like 

a cluttered, neon-lit fairground on the edge of a vast desert, at 

the end of a shimmering highway. Maria zoomed in and 

watched the packets of data responsible for the map itself 
come streaming out from the hub. 

There was no point-for-point correspondence between this 
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view and the City of the senses. The crowds of fake pedestri¬ 

ans, spread across the visible metropolis, could all be found 
here as a tight assembly of tiny flashing blocks in pastel 

shades, with titles like flocking behavior and miscella- 

neous tropisms. The locations and other attributes of specific 

individuals were encoded in data structures too small to be 

seen without relentless magnification. Maria’s own apartment 
was equally microscopic, but it was the product of widely 
scattered components, as far apart as surface optics, air 

DYNAMICS, THERMAL RADIATION and CARPET TEXTURE. 

She might have viewed her own body as a similar diagram 

of functional modules—but she decided to let that wait. 

One vivisection at a time. 
She began exploring the information resources of 

Elysium—the data networks which portrayed themselves as 
such—and leaving the apartment to walk alone through the 

City twice a day; familiarizing herself with the two spaces 

analogous to those she’d known in the past. 
She skimmed through the libraries, not quite at random, 

flicking through Homer and Joyce, staring at the Rembrandts 
and Picassos and Moores, playing snatches of Chopin and 

Liszt, viewing scenes from Bergman and Bunuel. Hefting the 
weight of the kernel of human civilization the Elysians had 

brought with them. 
It felt light. Dubliners was as fantastic, now, as The Iliad. 

Guernica had never really happened—or if it had, the Elysian 

view was beyond the powers of any artist to portray. The 
Seventh Seal was a mad, pointless fairy tale. The Discreet 

Charm of the Bourgeoisie was all that remained. 
Altering herself in any way was too hard a decision to 

make, so, faithful by default to human physiology, she ate and 

shat and slept. There were a thousand ways to conjure food 

into existence, from gourmet meals in the culinary database 

literally emerging from the screen of her terminal, to the time¬ 
saving option of push-button satiety and a pleasant aftertaste, 

but old rituals clamored to be reenacted, so she went out and 

bought raw ingredients from puppet shopkeepers in aromatic 

delicatessens, and cooked her own meals, often badly, and 
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grew curiously tired watching the imperfect chemistry at 

work, as if she was performing the difficult simulation, sub¬ 
consciously, herself. 

For three nights, she dreamed that she was back in the old 

world, having unremarkable conversations with her parents, 
school friends, fellow Autoverse junkies, old lovers. Whatever 

the scene, the air was charged, glowing with self-conscious 
authenticity. She woke from these dreams crippled with loss, 
clawing at the retreating certainties, believing—for ten sec¬ 

onds, or five—that Durham had drugged her, hypnotized her, 
brainwashed her into dreaming of Elysium; and each time she 

thought she “slept,” here, she awoke into the Earthly life she’d 
never stopped living. 

Then the fog cleared from her brain, and she knew that it 
wasn’t true. 

She dreamed of the City for the first time. She was out on 
Fifteenth Avenue when the puppets started pleading with her 
to be treated as fully sentient. “We pass the Turing test, don’t 
we? Is a stranger in a crowd less than human, just because you 

can’t witness her inner life?” They tugged at her clothes like 
beggars. She told them not to be absurd. She said, “How can 

you complain? Don’t you understand? We’ve abolished injus¬ 
tice.” A man in a crisp black suit eyed her sharply, and mut¬ 
tered, “You’ll always have the poor.” But he was wrong. 

And she dreamed of Elysium itself. She weaved her way 
through the TVC grid in the gaps between the processors, 

transformed into a simple, self-sustaining pattern of cells, like 
the oldest, most primitive forms of artificial life; disturbing 

nothing, but observing everything—in all six dimensions, no 
less. She woke when she realized how absurd that was: the 

TVC universe wasn’t flooded with some analog of light, 
spreading information about every cell far and wide. To be 

embedded in the grid meant being all but blind to its con¬ 
tents; reaching out and painstakingly probing what lay 

ahead—sometimes destructively—was the only way to dis¬ 
cover anything. 

In the late afternoons, in the golden light which flooded in 

through the bedroom window after a thousand chance, calcu- 
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lated reflections between the towers, she usually wept. It felt 

inadequate, desultory, pathetic, immoral. She didn’t want to 
“mourn” the human race—but she didn’t know how to make 

sense of its absence. She refused to imagine a world long 
dead—as if her Elysian millennia of sleep had propelled her 

into Earth’s uncertain future—so she struggled to bind herself 
to the time she remembered, to follow the life of her doppel- 
ganger in her rriind. She pictured a reconciliation with Aden; 

it wasn’t impossible. She pictured him very much alive, as 
tender and selfish and stubborn as ever. She fantasized the 
most mundane, the most unexceptionable moments between 

them, ruthlessly weeding out anything that seemed too opti¬ 
mistic, too much like wish-fulfilment. She wasn’t interested in 

inventing a perfect life for the other Maria; she only wanted to 

guess the unknowable truth. 
But she had to keep believing that she’d saved Francesa. 

Anything less would have been unbearable. 
She tried to think of herself as an emigrant, an ocean- 

crosser in the days before aircraft, before telegraphs. People 
had left everything behind, and survived. Prospered. 
Flourished. Their lives hadn’t been destroyed; they’d 

embraced the unknown, and been enriched, transformed. 
The unknown? She was living in an artifact, a mathematical 

object she’d helped Durham construct for his billionaires. 

Elysium was a universe made to order. It contained no hidden 

wonders, no lost tribes. 
But it did contain the Autoverse. 
The longer she thought about it, the more it seemed that 

Planet Lambert was the key to her sanity. Even after three bil¬ 
lion years of evolution, it was the one thing in Elysium which 

connected with her past life—leading right back to the night 
she’d witnessed A. lamberti digesting mutose. The thread was 

unbroken: the seed organism, A. hydrophila, had come from 

that very same strain. And if the Autoverse, then, had been the 

ultimate indulgence, a rarefied intellectual game in a world 
beset with problems, the situation now was completely 

inverted: the Autoverse was home to hundreds of millions of 

lifeforms, a flourishing civilization, a culture on the verge of a 
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scientific revolution. In a universe subject to whim, conve¬ 
nience and fantasy, it seemed like the only solid ground left. 

And although she suffered no delusions of having person¬ 
ally “created” the Lambertians—sketching their planet’s early 
history, and cobbling together an ancestor for them by adapt¬ 

ing someone else’s translation of a terrestrial bacterium, 
hardly qualified her to take credit for their multiplexed ner¬ 
vous systems and their open-air digestive tracts, let alone their 

self-awareness—she couldn’t simply wash her hands of their 
fate. She’d never believed that Planet Lambert could be 
brought into existence—but she had helped to make it happen 
nonetheless. 

Part of her still wanted to do nothing but rage against her 
awakening, and mourn her loss. Embracing the Autoverse 
seemed like an insult to the memory of Earth—and a sign that 
she’d accepted the way Durham had treated her. But it began 
to seem perverse to the point of insanity to turn her back on 
the one thing which might give her new life some meaning— 

just to spite Durham, just to make a lie of his reasons for wak¬ 
ing her. There were other ways of making it clear that she 
hadn’t forgiven him. 

The apartment—at first, inconceivably large, almost unin¬ 
habitable—slowly lost its strangeness. On the tenth morning, 

she finally woke expecting the sight of the bedroom exactly as 
she found it; if not at peace with her situation, at least unsur¬ 
prised to be exactly where she was. 

She phoned Durham and said, “I want to join the expedi¬ 
tion.” 

The Contact Group occupied one story of a tower in the 

southeast quadrant. Maria, uninterested in teleporting, made 
the journey on foot, crossing from building to building by 
walkway, ignoring the puppets and admiring the view. It was 

faster than traveling at street level, and she was gradually con¬ 

quering her fear of heights. Bridges here did not collapse from 

unanticipated vibrations. Perspex tubes did not hurtle to the 
ground, spilling corpses onto the pavement. It made no differ¬ 

ence whether or not Malcolm Carter had known the first thing 
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about structural engineering; the City was hardly going to 
bother laboriously modeling stresses and loads just to discover 
whether or not parts of itself should fail, for the sake of real¬ 

ism. Everything was perfectly safe, by decree. 
Durham was waiting for her in the foyer. Inside, he intro¬ 

duced her to Dominic Repetto and Alisa Zemansky, the pro¬ 
ject’s other leaders. Maria hadn’t known what to expect from 
her first contact''with later-generation Elysians, but they pre¬ 
sented as neatly dressed humans, male and female, both “in 

their late thirties,” wearing clothes which would not have 
looked wildly out of place in any office in twenty-first century 

Sydney. Out of deference to her? She hoped not—unless the 
accepted thing to do, in their subculture, was to show a differ¬ 
ent form to everyone, expressly designed to put them at ease. 

Repetto, in fact, was so strikingly handsome that she almost 
recoiled at the thought that he—or his parent—had deliber¬ 
ately chosen such a face. But what did codes of vanity from 

the age of cosmetic surgery and gene splicing mean, now? 
Zemansky was stunning too, with dark-flecked violet eyes and 

spiked blonde hair. Durham appeared—to her, at least— 
almost unchanged from the man she’d met in 2050. Maria 
began to wonder how she looked to the young Elysians. Like 

something recently disinterred, probably. 
Repetto shook her hand over and over. “It’s a great, great 

honor to meet you. I can’t tell you how much you’ve inspired 

us all.” His face shone; he seemed to be sincere. Maria felt her 
cheeks flush, and tried to imagine herself in some analogous 

situation, shaking hands with . . . who? Max Lambert? John 
von Neumann? Alan Turing? Charles Babbage? Ada 
Lovelace? She knew she’d done nothing compared to any of 

those pioneers—but she’d had seven thousand years for her 
reputation to be embellished. And three billion for her work to 

bear fruit. 
The floor was divided into open-plan offices, but nobody 

else seemed to be about. Durham saw her peering around the 

partitions and said cryptically, “There are other workers, but 

they come and go.” 
Zemansky led the way into a small conference room. She 
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said to Maria, “We can move to a VR representation of Planet 
Lambert, if you like—but I should warn you that it can be dis¬ 

orienting: being visually immersed but intangible, walking 
through vegetation, and so on. And moving at the kinds of 

speeds necessary to keep track of the Lambertians can induce 
motion sickness. Of course, there are neural changes which 
counteract both those problems—” 

Maria wasn’t ready to start tampering with her brain—or to 
step onto the surface of an alien planet. She said, “Viewing 

screens sound easier. I’d be happier with that. Do you mind?” 
Zemansky looked relieved. 

Repetto stood at the end of the table and addressed the three 
of them, although Maria knew this was all for her benefit. 

“So much has been happening on Lambert, lately, that 
we’ve slowed it right down compared to Standard Time so we 

can keep up with developments.” An elliptical map of the 
planet’s surface appeared on the wall behind him. “Most 
recently, dozens of independent teams of chemists have begun 
looking for a simpler, more unified model underlying the cur¬ 

rent atomic theory.” Markers appeared, scattered across the 
map. “It’s been three hundred years since the standard 

model—thirty-two atoms with a regular pattern of masses, 
valencies and mutual affinities—became widely accepted. 
The Lambertian equivalent of Mendeleev’s Periodic Table.” 
He flashed a smile at Maria, as if she might have been a 

comtemporary of Mendeleev—or perhaps because he was 
proud of his arcane knowledge of the history of a science 

which was no longer true. “At the time, atoms were accepted 

as fundamental entities: structureless, indivisible, requiring no 
further explanation. Over the last twenty years, that view has 
finally begun to break down.” 

Maria was already confused. From the hurried reading 
she’d done in the past few days, she knew that the 

Lambertians only modified an established theory when a new 

phenomenon was discovered which the theory failed to 

explain. Repetto must have noticed her expression, because he 
paused expectantly. 

She said, “Autoverse atoms are indivisible. There are no 



PERMUTATION CITY - 281 

components you can separate out, no smaller stable entities. 

Smash them together at any energy you like, and all they’ll do 
is bounce—and the Lambertians are in no position to smash 

them together at any energy at all. So . . . surely there’s noth¬ 
ing in their experience that the current theory can’t account 

for perfectly.” 
“Nothing in their immediate environment, certainly. But 

the problem is cdsmology. They’ve been refining the models 

of the history of their star system, and now they’re looking for 
an explanation for the composition of the primordial cloud.” 

“They accepted the thirty-two atoms and their properties as 

given—-but they can’t bring themselves to do the same with 

the arbitrary amounts of each one in the cloud?” 
“That’s right. It’s difficult to translate the motivation 

exactly, but they have a very precise aesthetic which dictates 
what they’ll accept as a theory—and it’s almost physically 
impossible for them to contradict it. If they try to dance a the¬ 

ory which fails to resonate with the neural system which 
assesses its simplicity, the dance falls apart.” He thought for a 
second, then pointed to the screen behind him; a swarm of 
Lambertians appeared. “Here’s an example—going back 

awhile. This is a team of astronomers—all fully aware of the 
motions of the planets in the sky, relative to the sun—testing 

out a theory which attempts to explain those observations by 
assuming that Planet Lambert is fixed, and everything else 

orbits around it.” 
Maria watched the creatures intently. She would have been 

hard-pressed to identify the rhythms in their elaborate weav¬ 
ing motions—but when the swarm began to drift apart, the 

collapse of order was obvious. 
“Now here’s the heliocentric version, from a few years 

later.” 
The dance, again, was too complex to analyze—although it 

did seem to be more harmonious—and after a while, almost 

hypnotic. The black specks shifting back and forth against 

the white sky left trails on her retinas. Below, the ubiquitous 
grassland seemed an odd setting for astronomical theorizing. 
The Lambertians apparently accepted their condition—in 
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which herding mites represented the greatest control they 

exerted over nature—as if it constituted as much of a utopia 
as the Elysian’s total freedom. They still faced predators. 
Many still died young from disease. Food was always plenti¬ 

ful, though; they’d modeled their own population cycles, and 
learned to damp the oscillations, at a very early stage. And, 

nature lovers or not, there’d been no “ideological” struggles 
over “birth control”; once the population model had spread, 
the same remedies had been adopted by communities right 

across the planet. Lambertian cultural diversity was limited; 
far more behavior was genetically determined than was the 
case in humans—the young being born self-sufficient, with 
far less neural plasticity than a human infant—and there was 
relatively little variation in the relevant genes. 

The heliocentric theory was acceptable; the dance remained 
coherent. Repetto replayed the scene, with a “translation” in a 
small window, showing the positions of the planets repre¬ 

sented at each moment. Maria still couldn’t decipher the cor¬ 
respondence—the Lambertians certainly weren’t flying 
around in simple mimicry of the hypothetical orbits—but the 

synchronized rhythms of planets and insect-astronomers 
seemed to mesh somewhere in her visual cortex, firing some 
pattern detector which didn’t know quite what to make of the 
strange resonance. 

She said, “So Ptolemy was simply bad grammar—obvious 

nonsense. Doubleplus ungood. And they reached Copernicus 
a few years later? That’s impressive. How long did they take 
to get to Kepler ... to Newton?” 

Zemansky faid smoothly, “That was Newton. The theory of 
gravity—and the laws of motion—were all part of the model 

they were dancing; the Lambertians could never have 

expressed the shapes of the orbits without including a reason 
for them.” 

Maria felt the hairs rise on the back of her neck. 
“If that was Newton ... what came before?” 

“Nothing. That was the first successful astronomical 

model—the culmination of about a decade of trial and error 
by teams all over the planet.” 
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“But they must have had something. Primitive myths. 

Stacks of turtles. Sun gods in chariots.” 
Zemansky laughed. “No turtles or chariots, obviously—but 

no: no naive cosmologies. Their earliest language grew out of 
the things they could easily observe and model—ecological 

relationships, population dynamics. When cosmology was 
beyond their grasp, they didn’t even try to tackle it; it was a 

non-subject.” 
“No creation myths?” ' 
“No. To the Lambertians, believing any kind of “myth”— 

any kind of vague, untestable pseudo-explanation—would 
have been like . . . suffering hallucinations, seeing mirages, 

hearing voices. It would have rendered them completely dys¬ 

functional.” 
Maria cleared her throat. “Then I wonder how they’ll react 

to us.” 
Durham said, “Right now, creators are a non-subject. The 

Lambertians_have no need of that hypothesis. They understand 

evolution: mutation, natural selection—they’ve even postu¬ 
lated some kind of macromolecular gene. But the origin of life 

remains an open question, too difficult to tackle, and it would 
probably be centuries before they realized that their ultimate 

ancestor was seeded “by hand” ... if in fact there’s any evi¬ 
dence to show that—any logical reason why A. hydrophila 

couldn’t have arisen in some imaginary prebiotic history. 
“But it won’t come to that; after a few more decades bang¬ 

ing their heads against the problem of the primordial cloud, I 

think they’ll guess what’s going on. An idea whose time has 
come can sweep across the planet in a matter of months, how¬ 

ever exotic it might be; these creatures are not traditionalists. 

And once the theory that their world was made arises in the 

proper scientific context, it’s not going to drive them mad. All 
Alisa was saying was that the sort of primitive superstitions 

which early humans believed in wouldn’t have made sense to 

the early Lambertians.” 
Maria said, “So ... we’ll wait until ‘creators’ are no longer 

a non-subject before we barge in and announce that that’s 

exactly what we are?” 
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Durham replied, “Absolutely. We have permission to make 

contact once the Lambertians have independently postulated our 
existence—and no sooner.” He laughed, and added, with evident 
satisfaction, “Which we achieved by asking for much more.” 

Maria still felt uneasy—but she didn’t want to hold up pro¬ 

ceedings while she grappled with the subtleties of Lambertian 
culture. 

She said, “All right. Cosmology is the trigger, but they’re 

looking for a deeper explanation for their chemistry. Are they 
having any luck?” 

Repetto brought back the map of Planet Lambert; the mark¬ 
ers showing the locations of the teams of theorists were 
replaced by small bar charts in the same positions. “These are 
the dance times sustained for various subatomic models which 

have been explored over the past five years. A few theories 
are showing some promise, improving slightly with each 

refinement; other groups are getting fairly random results. 
Nobody’s come up with anything they’d be capable of com¬ 

municating over any distance; these dances are too short-lived 
to be remembered by teams of messengers.” 

Maria felt her skin crawl, again. False messages die, en 

route. There was something chilling about all this efficiency, 
this ruthless pursuit of the truth. Or maybe it was just a matter 
of injured pride: treating some of humanity’s most hard-won 

intellectual achievements as virtually self-evident wasn’t the 
most endearing trait an alien species could possess. 

She said, “So ... no team is on the verge of discovering the 
truth?” 

Repetto shook his head. “Not yet. But the Autoverse rules 

are the simplest explanation for the thirty-two atoms, by 
almost any criterion.” 

“Simplest to us. There’s nothing in the Lambertians’ envi¬ 
ronment to make them think in terms of cellular automata.” 

Zemansky said, “There was nothing in their environment to 
make them think in terms of atoms.” 

“Well, no, but the ancient Greeks thought of atoms—but 

they didn’t come up with quantum mechanics.” Maria 

couldn’t imagine a preindustrial human inventing the cellular 
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automaton—even as a mathematical abstraction—let alone 
going on to hypothesize that the universe itself might be one. 

Clockwork cosmologies had come after physical clocks; com¬ 
puter cosmologies had come after physical computers. 

Human history, though, clearly wasn’t much of a guide to 
Lambertian science. They already had their Newtonian— 

“clockwork”—planetary model. They didn’t need artifacts to 

point the way. 
She said, “This ‘aesthetic’ which governs the acceptability 

of theories—have you been able to map the neural structures 

involved? Can you reproduce the criteria?” 
Repetto said, “Yes. And I think I know what you’re going 

to ask next.” 
“You’ve devised your own versions of possible Lambertian 

cellular automaton theories? And you’ve tested them against 

the Lambertian aesthetic?” 
He inclined his head modestly. “Yes. We don’t model 

whole brains, of course—that would be grossly unethical— 
but we can run simulations of trial dances with nonconscious 

Lambertian neural models.” 
Modeling Lambertians modeling the Autoverse ... 

“So how did it go?” 
Repetto was hesitant. “The results so far are inconclusive. 

None of the theories I’ve constructed have worked—but it’s a 

difficult business. It’s hard to know whether or not I’m really 

stating the hypothesis in the way the Lambertians would—or 
whether I’ve really captured all the subtleties of the relevant 

behavior in a nonconscious model.” 

“But it doesn’t look promising?” 

“It’s inconclusive.” 
Maria thought it over. “The Autoverse rules, alone, won’t 

explain the abundances of the elements—which is the main 

problem the Lambertians are trying to solve. So what hap¬ 

pens if they miss the whole idea of a cellular automaton, and 
come up with a completely different theory: something 

utterly misguided . . . which fits all the data nonetheless? I 
know, they’ve grasped everything else about their world far 

more smoothly than humans ever did, but that doesn’t make 
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them perfect. And if they have no tradition of giving up on 
difficult questions by invoking the hand of a creator, they 

might cobble together something which explains both the pri¬ 
mordial cloud and the chemical properties of the elements— 

without coming anywhere near the truth. That’s not 
impossible, is it?” 

There was an awkward silence. Maria wondered if she’d 
committed some terrible faux pas by suggesting that the crite¬ 

ria for contact might never be met... but she could hardly be 
telling these people anything they hadn’t already considered. 

Then Durham said simply, “No, it’s not impossible. So 
we’ll just have to wait and see where the Lambertians’ own 
logic take them.” 



2 7 

(Rut City) 

Peer felt the change begin, and switched off the lathe. He 
looked around the workshop helplessly, his eyes alighting on 
object after object which he couldn’t imagine living without: 

the belt sander, the rack full of cutting tools for the lathe, cans 
of oil, tins of varnish. The pile of freshly cut timber itself. 
Abandoning these things—or worse, abandoning his love of 

them—seemed like the definition of extinction. 
Then he began to perceive the situation differently. He 

felt himself step back from his life as a carpenter into the 
larger scheme of things—or non-scheme: the random stutter¬ 

ing from pretext to pretext which granted his existence its 
various meanings. His sense of loss became impossible to 

sustain; his enthusiasm for everything to which he d been 
devoted for the past seventy-six years evaporated like a 

dream. He was not repelled, or bewildered, by the phase he 
was leaving behind—but he had no desire to extend or 

repeat it. 
His tools, his clothes, the workshop itself, all melted away, 

leaving behind a featureless gray plain, stretching to infinity 

beneath a dazzling blue sky, sunless but radiant. He waited 

calmly to discover his new vocation—remembering the last 

transition, and thinking: These brief moments between are a 
life in themselves. He imagined picking up the same train of 

thought and advancing it, slightly, the next time. 
Then the empty ground grew a vast room around him, 

stretching in all directions for hundreds of meters, full of row 
after row of yellow wooden specimen drawers. A high ceiling 

with dusty skylights came together above him, completing the 
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scene. He blinked in the gloom. He was wearing heavy black 

trousers and a waistcoat over a stiff white shirt. His exoself, 
having chosen an obsession which would have been meaning¬ 

less in a world of advanced computers, had dressed him for 
the part of a Victorian naturalist. 

The drawers, he knew, were full of beetles. Hundreds of 
thousands of beetles. He was free, now, to do nothing with his 

time but study them, sketch them, annotate them, classify 
them: specimen by specimen, species by species, decade after 

decade. The prospect was so blissful that he almost keeled over 
with joy. 

As he approached the nearest set of drawers—where a 
blank legal pad and pencil were already waiting for him—he 

hesitated, and tried to make sense of his feelings. He knew 

why he was happy here: his exoself had rewired his brain, yet 
again, as he’d programmed it to do. What more sense did he 
require? 

He looked around the musty room, trying to pin down 

the source of his dissatisfaction. Everything was perfect, 
here and now—but his past was still with him: the gray 
plain of transition, his decades at the lathe, the times he’d 

spent with Kate, his previous obsessions. The long-dead 

David Hawthorne, invincible, clinging to a rock face. None 
of it bore the slightest connection to his present interests, 
his present surroundings—but the details still hovered at 

the edge of his thoughts: superfluous, anachronistic dis¬ 
tractions. 

He was dressed for a role—so why not complete the illu¬ 

sion? He’d tinkered with false memories before. Why not 
construct a virtual past which “explained” his situation, and 

his enthusiasm for the task ahead, in terms which befitted the 

environment? Why not create a person with no memory of 

Peer, who could truly lose himself in the delights of being 
unleashed on this priceless collection? 

He opened a window to his exoself, and together they 
began to invent the biography of an entomologist. 
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Peer stared blankly at the flickering electric lamp in the comer 

of the room, then marched over to it and read the scrawled 
note on the table beneath. 

/ 

TALK TO ME. SOMETHING IS WRONG. 

He hesitated, then created a door beside the lamp. Kate 
stepped through." She was ashen. 

She said, “I spend half my life trying to reach you. When is 
it going to stop?” Her tone was flat, as if she wanted to be 

angry, but didn’t have the strength. Peer raised a hand to her 

cheek; she pushed it away. 
He said, “What’s the problem?” 
“The problem? You’ve been missing for four weeks.” 

Four weeks? Peer almost laughed, but she looked so shaken 
that he stopped himself. He said, “You know I get caught up 
in what I’m doing. It’s important to me. But I’m sorry if you 

were worried—” 
She brushed his words aside. “You were missing. I didn’t 

say: You didn’t answer my call. The environment we’re 

standing in—and its owner—did not exist.” 

“Why do you think that?” 
“The communications software announced that there was 

no process accepting data addressed to your personal node. 

The system lost you.” 
Peer was surprised. He hadn’t trusted Malcolm Carter to 

start with, but after all this time it seemed unlikely that there 
were major problems with the infrastructure he’d woven into 

the City for them. 
He said, “Lost track of me, maybe. For how long?” 

“Twenty-nine days.” 
“Has this ever happened before?” 
Kate laughed bitterly. ‘Wo. What—do you think I would 

have kept it to myself? I have never come across a basic soft¬ 
ware failure of any kind, until now. And there are automatic 

logs which confirm that. This is the first time.” 
Peer scratched his neck beneath the starched collar. The 

interruption had left him disoriented; he couldn’t remember 
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what he’d been doing when the flashing lamp had caught his 

attention. His memory needed maintenance. He said, “It’s 
worrying—but I don’t see what we can do, except run some 
diagnostics, try to pinpoint the problem.” 

“I ran diagnostics while the problem was happening.” 
“And—?” 

“There was certainly nothing wrong with the communica¬ 

tions software. But none of the systems involved with running 
you were visible to the diagnostics.” 

“That’s impossible.” 
“Did you suspend yourself?” 

“Of course not. And that wouldn’t explain anything; even if I 

had, the systems responsible for me would still have been active ” 
“So what have you been doing?” 

Peer looked around the room, back to where he’d been stand¬ 

ing. There was a specimen drawer on one of the desks, and a thick 
legal pad beside it. He walked up to the desk. Kate followed. 

He said, “Drawing beetles, apparently.” Perhaps a hundred 
pages of the pad had been used and flipped over. An unfin¬ 
ished sketch of one of the specimens was showing. Peer was 
certain that he’d never seen it before. 

Kate picked up the pad and stared at the drawing, then 
flipped back through the previous pages. 

She said, “Why the pseudonym? Aren’t the clothes affecta¬ 
tion enough?” 

“What pseudonym?” 

She held the pad in front of him, and pointed to a signature. 
“Sir William Baxter, frs.” 

Peer steadied himself against the desk, and struggled to 
fill the gap. He’d been playing some kind of memory game, 

that much was obvious—but surely he would have set 
things up so he’d understand what had happened, in the 

end? When Kate made contact, breaking the spell, his exo¬ 
self should have granted him a full explanation. He men¬ 

tally invoked its records; the last event shown was his most 

recent random transition. Whatever he’d done since, there 
was no trace of it. 

He said dully, “The name means nothing to me.” 
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Stranger still, the thought of spending twenty-nine days 
sketching beetles left him cold. Any passion he’d felt for 

insect taxonomy had vanished along with his memories—as if 

the whole package had belonged to someone else entirely, 

who’d now claimed it, and departed. 

f 



28 

As the City slowly imprinted itself upon her brain—every 

dazzling sunset leaving its golden afterimage burning on her 
nonexistent retinas, every journey she made wiring maps of 

the nonexistent streets into her nonexistent synapses—Maria 
felt herself drifting apart from her memories of the old world. 
The details were as sharp as ever, but her history was losing 

its potency, its meaning. Having banished the idea of grieving 

for people who had not died—and who had not lost her—all 
she seemed to have left to feel was nostalgia ... and even that 
was undermined by contradictions. 

She missed rooms, streets, smells. Sometimes it was so 
painful it was comical. She lay awake thinking about the shabbi¬ 

est abandoned buildings of Pyrmont, or the cardboard stench of 
ersatz popcorn wafting out of the VR parlors on George Street. 

And she knew that she could reconstruct her old house, all of its 

surroundings, all of Sydney, and more, in as much detail as she 
wished; she knew that every last idiot ache she felt for the ampu¬ 

tated past could be dealt with in an instant. Understanding 
exactly how far she could go was more than enough to rid her 
of any desire to take a single step in that direction. 

But having chosen to make no effort to relieve the pangs of 
homesickness, she seemed to have forfeited her right to the 

emotion. How could she claim to long for something which 

she could so easily possess—while continuing to deny it to 
herself? 

So she tried to set the past aside. She studied the 

Lambertians diligently, preparing for the day when contact 

would be permitted. She tried to immerse herself in the role of 
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the legendary eighteenth founder, roused from her millennia 
of sleep to share the triumphant moment when the people of 

Elysium would finally come face to face with an alien culture. 
Lambertian communities—despite some similarities to 

those of terrestrial social insects—were far more complex, 
and much less hierarchical, than the nests of ants or the hives 

of bees. For a start, all Lambertians were equally fertile; there 
was no queen„ no workers, no drones. The young were con¬ 
ceived in plants at the periphery of the local territory, and 

upon hatching usually migrated hundreds of kilometers to 
become members of distant communities. There, they joined 
teams and learned their speciality—be it herding, defense 

against predators, or modeling the formation of planetary sys¬ 
tems. Specialization was usually for life, but team members 

occasionally changed professions if the need arose. 
Lambertian group behavior had a long evolutionary history, 

and it remained the driving force in cultural development— 
because individual Lambertians were physically incapable of 

inventing, testing or communicating the models by which the 
most sophisticated ideas were expressed. An individual could 

learn enough about a model while taking part in a successful 
dance to enable it to exchange roles with any other individual 

the next time the dance was performed—but it could never 
ponder the implications of the idea itself, in solitude. The lan¬ 

guage of the dance was like human writing, formal logic, 
mathematical notation and computing, all rolled into one—but 

the basic skills were innate, not cultural. And it was so suc¬ 
cessful—and so much in tune with other aspects of their social 
behavior—that the Lambertians had never had reason to 

develop a self-contained alternative. 
Individuals were far from unthinking components, though. 

They were fully conscious in their own right; groups per¬ 

formed many roles, but they did not comprise “communal 
minds.” The language of sounds, movements and scents used 

by individuals was far simpler than the group language of the 

dance, but it could still express most of the concepts which 

preliterate humans had dealt with: intentions, past experience, 

the lives of others. 
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And individual Lambertians spoke of individual death. 

They knew that they would die. 
Maria searched the literature for some clue to the way they 

dealt with their mortality. Corpses were left where they 
dropped; there was no ritual to mark the event, and no evi¬ 
dence of anything like grief. There were no clear Lambertian 

analogs for any of the human emotions—not even physical 
pain. When injured, they were acutely aware of the fact, and 

took steps to minimize damage to themselves—but it was a 
matter of specific instinctive responses coming into play, 
rather than the widespread biochemical shifts involved in 

human mood changes. The Lambertian nervous system was 
“tighter” than a human’s; there was no flooding of regions of 
the brain with large doses of endogenous stimulants or depres¬ 

sants—everything was mediated within the enclosed 
synapses. 

No grief. No pain. No happiness? Maria retreated from the 

question. The Lambertians possessed their own spectrum of 
thoughts and behavior; any attempt to render it in human 
terms would be as false as the colors of the Autoverse atoms 
themselves. 

The more she learned, the more the role she’d played in 

bringing the Lambertians into existence seemed to recede into 
insignificance. Fine-tuning their single-celled ancestor had 

seemed like a matter of the utmost importance, at the time—if 
only for the sake of persuading the skeptics that Autoverse life 

could flourish. Now—although a few of her biochemical tricks 

had been conserved over three billions years of evolution—it 
was hard to attribute any real significance to the choices she’d 

made. Even though the whole Lambertian biosphere might 

have been transformed beyond recognition if she’d selected a 

different shape for a single enzyme in A. hydrophila, she 
couldn’t think of the Lambertians as being dependent on her 

actions. The decisions she’d made controlled what she was 

witnessing on her terminal, nothing more; had she made other 

choices, she would have seen another biosphere, another civi¬ 

lization—but she could not believe that the Lambertians them¬ 

selves would have failed to have lived the very same lives 
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without her. Somehow, they still would have found a way to 

assemble themselves from the dust. 
If that was true, though—if the internal logic of their 

experience would have been enough to bring them into exis¬ 

tence—then there was no reason to believe that they would 
ever be forced to conclude that their universe required a 

creator. 
She tried to reconcile this growing conviction with the 

Contact Group’s optimism. They’d studied the Lambertians 
for thousands of years—who was she to doubt their expertise? 

Then it occurred to her that Durham and his colleagues might 
have decided to feign satisfaction with the political restric¬ 

tions imposed upon them, until they knew where she stood on 
the issue. Until she reached the same conclusions, indepen¬ 

dently? Durham might have guessed that she’d resist being 
pressured into taking their side; it would be far more diplo¬ 
matic to leave her to form her own opinions—even applying a 

little reverse psychology to aim her in the right direction. 

Or was that sheer paranoia? 
After five days of studying the Lambertians, tracing the his¬ 

tory of their increasingly successful attempts to explain their 
world—and five nights trying to convince herself that they’d 
soon give it all up and recognize their status as artificial life 

she could no longer hold the contradictions in her head. 

She phoned Durham. 
It was three in the morning, but he must have been out of 

the City; Standard Time set a rate, but no diurnal cycle, and 

behind him was a dazzling sunlit room. 
She said bluntly, “I think I’d like to hear the truth now. 

Why did you wake me?" 
He seemed unsurprised by the question, but he replied 

guardedly. “Why do you think?” 
“You want my support for an early expedition to Planet 

Lambert. You want me to declare—with all the dubious 
authority of the ‘mother’ of the Lambertians—that there’s no 

point waiting for them to invent the idea of us. Because we 

both know it’s never going to happen. Not until they’ve seen 

us with their own eyes.” 
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Durham said, “You’re right about the Lambertians—but 
forget the politics. I woke you because your territory adjoins 

the region where the Autoverse is run. I want you to let me 
use it to break through to Planet Lambert.” He looked like a 
child, solemnly confessing some childish crime. “Access 

through the hub is strictly controlled, and visible to everyone. 
There’s plenty of unused space in the sixth public wedge, so I 
could try to get in from there—but again, it’s potentially visi¬ 
ble. Your territory is private.” 

Maria felt a surge of anger. She could scarcely believe that 
she’d ever swallowed the line about being woken to share in 
the glory of contact—and being used by Durham was no great 

shock; it was just like old times—but having been resurrected, 
not for her expertise, not for her status, but so he could dig a 
tunnel through her backyard... 

She said bitterly, “Why do you need to break into the 

Autoverse? Is there a race going on that nobody’s bothered to 
tell me about? Bored fucking immortals battling it out to make 
the first unauthorized contact with the Lambertians? Have you 
turned xenobiology into a new Olympian sport?” 

“It’s nothing like that.” 

“No? What, then? I’m dying to know.” Maria tried to read 
his face, for what it was worth. He allowed himself to appear 

ashamed—but he also looked grimly determined, as if he 
really did believe that he’d had no choice. 

It hit her suddenly. “You think .. . there’s some kind of risk 
to Elysium, from the Autoverse?” 

“Yes.” 

“I see. So you woke me in time to share the danger? How 
thoughtful.” 

“Maria, I’m sorry. If there’d been another way, I would 
have let you sleep forever—” 

She started laughing and shivering at the same time. 

Durham placed one palm flat against the screen; she was still 

angry with him, but she let him reach through the terminal 
from his daylit room and put his hand on hers. 

She said, “Why do you have to act in secret? Can’t you per¬ 

suade the others to agree to stop running the Autoverse? They 



PERMUTATION CITY - 297 

must realize that it wouldn’t harm the Lambertians; it would 
launch them as surely as it launched Elysium. There’s no 

question of genocide. All right, it would be a loss to the 
Autoverse scholars—but how many of those can there be? 
What does Planet Lambert mean to the average Elysian? It’s 

just one more kind of entertainment.” 
“I’ve already tried to shut it down. I’m authorized to set the 

running speed relative to Standard Time—and to freeze the 

whole Autoverse, temporarily, if I see the need to stem the 
information flow, to let us catch up with rapid developments.” 

“So what happened? They made you restart it?” 
“No. I never managed to freeze it. It can’t be done any¬ 

more. The clock rate can’t be slowed past a certain point; the 
software ignores the instructions. Nothing happens.” 

Maria felt a deep chill spread out from the base of her 

spine. “Ignores them how? That’s impossible.” 
“It would be impossible if everything was working—so, 

obviously, something’s failed. The question is, at what level? 
I can’t believe that the control software is suddenly revealing 

a hidden bug after all this time. If it’s not responding the way 
it should, then the processors running it aren’t behaving cor¬ 
rectly. So either they’ve been damaged somehow ... or the 

cellular automaton itself has changed. I think the TVC rules 
are being undermined—or subsumed into something larger.” 

“Do you have any hard evidence?” 
“No. I’ve rerun the old validation experiments, the ones I 

ran during the launch, and they still work—wherever I’ve 
tried them—but I can’t even instruct the processors running 

the Autoverse to diagnose themselves, let alone probe what’s 
happening there at the lowest level. I don’t even know if the 

problem is confined to the region, or if it’s spreading out 
slowly ... or if it’s already happening everywhere, but the 

effects are too subtle to pick up. You know the only way to 
validate the rules is with special apparatus. So what do I do? 
Disassemble half the processors in Elysium, and build test 

chambers in their place? And even if I could prove that the 

rules were being broken, how would that help?” 

“Who else knows about this?” 
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“Only Repetto and Zemansky. If it became public knowl¬ 
edge, I don’t know what would happen.” 

Maria was outraged. “What gives you the right to keep this 
to yourselves? Some people might panic . . . but what are you 
afraid of? Riots? Looting? The more people who know about 

the problem, the more likely it is that someone will come up 
with a solution.” 

“Perhaps. Or perhaps the mere fact that more people know 
would make things worse.” 

Maria absorbed that in silence. The sunlight spilling 
through the terminal cast radial shadows around her; the room 
looked like a medieval woodcut of an alchemist discovering 
the philosopher’s stone. 

Durham said, “Do you know why I chose the Autoverse in 
the first place—instead of real-world physics?” 

“Less computation. Easier to seed with life. My brilliant 
work with A. lamberti.” 

“No nuclear processes. No explanation for the origins of 
the elements. I thought: In the unlikely event that the planet 
yielded intelligent life, they’d still only be able to make sense 

of themselves on our terms. It all seemed so remote and 
improbable, then. It never occurred to me that they might miss 
the laws that we know are laws, and circumvent the whole 
problem.” 

“They haven’t settled on any kind of theory, yet. They 
might still come up with a cellular automaton model—com¬ 
plete with the need for a creator.” 

“They might. But what if they don’t?” 

Maria’s throat was dry. The numbing abstractions were los¬ 
ing their hypnotic power; she was beginning to feel all too 

real: too corporeal, too vulnerable. Good timing: finally 
embracing the illusion of possessing solid flesh and blood— 

just as the foundations of this universe seemed ready to turn to 
quicksand. 

She said, “You tell me. I’m tired of guessing what’s going 
on in your head.” 

“We can’t shut them down. I think that proves that they’re 

already affecting Elysium. If they successfully explain their 
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origins in a way which contradicts the Autoverse rules, then 
that may distort the TVC rules. Perhaps only in the region 

where the Autoverse is run—or perhaps everywhere. And if 
the TVC rules are pulled out from under us—” 

Maria baulked. “That’s . . . like claiming that a VR envi¬ 
ronment could alter the real-world laws of physics in order to 

guarantee its own internal consistency. Even with thousands 
of Copies in Vk environments, that never happened back on 

Earth.” 
“No—but which is most like the real world: Elysium, or 

the Autoverse?” Durham laughed, without bitterness. “We’re 

all still patchwork Copies, most of us in private fantasy lands. 
Our bodies are ad hoc approximations. Our cities are inde¬ 
structible wallpaper. The “laws of physics” of all the environ¬ 

ments in Elysium contradict each other—and themselves—a 
billion times a day. Ultimately, yes, everything runs on the 

TVC processors, it’s all consistent with the TVC rules—but 
level after level is sealed off, made invisible to the next, made 

irrelevant. 
“On Planet Lambert, everything that happens is intimately 

tied to one set of physical laws, applied uniformly, every¬ 

where. And they’ve had three billion years of that. We may 
not know what the deepest laws are, anymore, but every event 
the Lambertians experience is part of a coherent whole. If 

there’s any conflict between the two versions of reality, we 

can’t rely on our own version taking precedence.” 
Maria couldn’t argue for patchwork VR holding up against the 

deep logic of the Autoverse. She said, “Then surely the safest 
thing would be to ensure that there is no conflict. Stop observing 

the Autoverse. Give up all plans of making contact. Isolate the 

two explanations. Keep them from clashing.” 
Durham said flatly, “No. We’re already in conflict. Why 

else can’t we shut them down?” 
“I don’t know.” Maria looked away. “If the worst comes to 

the worst . . . can’t we start again? Construct a new Garden- 
of-Eden configuration? Launch ourselves again, without the 

Autoverse?” 
“If we have to.” He added, “If we think we can trust the TVC 
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universe to do everything it’s programmed to do—without alter¬ 
ing the launch process, fouling it up ... or even passing on the 

modified laws which we think we’re escaping.” 

Maria looked out at the City. Buildings were not collaps¬ 
ing, the illusion was not decaying. She said, “If we can’t trust 
in that, what’s left?” 

Durham said grimly, “Nothing. If we don’t know how this 
universe works anymore, we’re powerless.” 

She pulled her hand free. “So what do you want to do? You 
think if you have access to more of the Autoverse than the 
data channels running out from the hub, you can make the 

TVC rules apply? One whole face of the pyramid shouting 
stop to the neighboring processors will carry more weight 
than the normal chain of command?” 

“No. That might be worth trying. But I don’t believe it will 
work.” 

“Then ... what?” 

Durham leaned forward urgently. “We have to win back the 

laws. We have to go into the Autoverse and convince the 
Lambertians to accept our explanation of their history— 
before they have a clear alternative. 

“We have to persuade them that we created them, before 
that’s no longer the truth.” 



2 9 

Thomas sat in the garden, watching the robots tend the 

flowerbeds. Their silver limbs glinted in the sunshine as they 

reached between the dazzling white blossoms. Every move¬ 
ment they made was precise, economical; there was no falter¬ 

ing, no resting. They did what they had to, and moved on. 
When they were gone, he sat and waited. The grass was 

soft, the sky was bright, the air was calm. He wasn’t fooled. 

There’d been moments like this before: moments approaching 
tranquility. They meant nothing, heralded nothing, changed 
nothing. There’d always be another vision of decay, another 

nightmare of mutilation. And another return to Hamburg. 
He scratched the smooth skin of his abdomen; the last num¬ 

ber he’d cut had healed long ago. Since then, he’d stabbed his 
body in a thousand places; slit his wrists and throat, punctured 

his lungs, sliced open the femoral artery. Or so he believed; 

no evidence of the injuries remained. 
The stillness of the garden began to unnerve him. There 

was a blankness to the scene he couldn’t penetrate, as if he 
was staring at an incomprehensible diagram, or an abstract 

painting he couldn’t quite parse. As he gazed across the lawn, 
the colors and textures flooding in on him suddenly dissoci¬ 

ated completely into meaningless patches of light. Nothing 

had moved, nothing had changed—but his power to interpret 
the arrangement of shades and hues had vanished; the garden 

had ceased to exist. 
Panicking, Thomas reached blindly for the scar on his fore¬ 

arm. When his fingers made contact, the effect was immedi¬ 
ate: the world around him came together again. He sat, rigid 
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for a moment, waiting to see what would happen next, but the 
stretch of dark green in the corner of his eye remained a 

shadow cast by a fountain, the blue expanse above remained 
the sky. 

He curled up on the grass, stroking the dead skin, crooning 

to himself. He believed he’d once hacked the scar right off; 
the new wound he’d made had healed without a trace—but the 
original faint white line had reappeared in its proper place. It 

was the sole mark of his identity, now. His face, when he 
sought it in the mirrors inside the house, was unrecognizable. 

His name was a meaningless jumble of sounds. But whenever 
he began to lose his sense of himself, he only had to touch the 
scar to recall everything which defined him. 

He closed his eyes. 

He danced around the flat with Anna. She stank of alcohol, 
sweat and perfume. He was ready to ask her to marry him; he 
could feel the moment approaching, and he was almost suffo¬ 
cating with fear, and hope. 

He said, “God, you’re beautiful.” 

Order my life. I’m nothing without you: fragments of time, 
fragments of words, fragments of feelings. Make sense of me. 
Make me whole. 

Anna said, “I’m going to ask you for something I’ve never 

asked for before. I’ve been trying to work up the courage all 
day.” 

“You can ask for anything.” 

Let me understand you. Let me piece you together, hold you 
together. Let me help you to explain yourself. 

She said, “I have a friend, with a lot of cash. Almost two 
hundred thousand marks. He needs someone who can—” 

Thomas stepped back from her, then struck her hard across 
the face. He felt betrayed; wounded and ridiculous. She 

started punching him in the chest and face; he stood there and 

let her do it for a while, then grabbed both her hands by the 
wrists. 

She caught her breath. “Let go of me.” 
“I’m sorry.” 

“Then let go of me.” 
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He didn’t. He said, “I’m not a money-laundering facility 
for your friends.” 

She looked at him pityingly. “Oh, what have I done? 

Offended your high moral principles? All I did was ask. You 
might have made yourself useful. Never mind. I should have 

known it was too much to expect.” 
He pushed his face close to hers. “Where are you going to 

be, in ten years’ time? In prison? At the bottom of the Elbe?” 

“Fuck off.” 

“Where? Tell me?” 
She said, “I can think of worse fates. I could end up playing 

happy families with a middle-aged banker.” 
Thomas threw her toward the wall. Her feet slipped from 

under her before she hit it; her head struck the bricks as she 

was going down. 
He crouched beside her, disbelieving. There was a wide 

gash in the back of her head. She was breathing. He patted her 
cheeks, then tried to open her eyes; they’d rolled up into her 

skull. She’d ended up almost sitting on the floor, legs 
sprawled in front of her, head lolling against the wall. Blood 

pooled around her. 
He said, “Think fast. Think fast.” 
Time slowed. Every detail in the room clamored for atten¬ 

tion. The light from the one dull bulb in the ceiling was 

almost blinding; every edge of every shadow was razor sharp. 
Thomas shifted on the lawn, felt the grass brush against him. 

It would take so little strength, so little courage, so little love. 

It was not beyond imagining— 
Anna’s face burned his eyes, sweet and terrible. He had 

never been so afraid. He knew that if he failed to kill her, he 
was nothing; no other part of him remained. Only her death 

made sense of what he’d become, the shame and madness 
which were all he had left. To believe that he had saved her 

life would be to forget himself forever. 

To die. 
He forced himself to lie still on the grass; waves of numb¬ 

ness swept through his body. 
Shaking, he phoned for an ambulance. His voice surprised 
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him; he sounded calm, in control. Then he knelt beside Anna 

and slid one hand behind her head. Warm blood trickled down 
his arm, under the sleeve of his shirt. If she lived, he might not 

go to prison—but the scandal would still destroy him. He 
cursed himself, and put his ear to her mouth. She hadn’t 

stopped breathing. His father would disinherit him. He stared 
blankly into the future, and stroked Anna’s cheek. 

He heard the ambulance men on the stairs. The door was 
locked; he had to get up to let them in. He stood back help¬ 
lessly as they examined her, then lifted her onto the stretcher. 
He followed them out through the front door. One of the men 

locked eyes with him coldly as they maneuvered the stretcher 
around the landing. “Pay extra to smack them around, do 
you?” 

Thomas shook his head innocently. “It’s not what it looks 
like.” 

Reluctantly, they let him ride in the back. Thomas heard the 
driver radio the police. He held Anna’s hand and gazed down 
at her. Her fingers were icy, her face was white. The ambu¬ 

lance took a corner; he reached out with his free hand to 
steady himself. Without looking up, he asked, “Will she be all 
right?” 

“Nobody will know that until she’s been X-rayed.” 

“It was an accident. We were dancing. She slipped.” 
“Whatever you say.” 

They sped through the streets, weaving through a universe 

of neon and headlights, rendered silent by the wail of the 
siren. Thomas kept his eyes on Anna. He held her hand 

tightly, and with all of his being willed her to live, but he 
resisted the urge to pray. 



3D 

The leaders of the Contact Group assembled in Maria’s apart¬ 

ment. They’d barely taken their seats when Durham said, “I 
think we should move to my territory before we proceed any 
further. I’m on the far side of the hub from the Autoverse 

region—for what that’s worth. If distance still means any¬ 
thing, we should at least try to run our models somewhere 
reliable.” 

Maria felt sick. The City itself was right beside the Autoverse: 
the fairground on the edge of the desert. But no Elysians were 

being computed in that public space; only buildings and puppet 
pedestrians. She said, “Six other founders have pyramids 
adjoining the Autoverse. If you think there’s a chance that 

effects are spilling over the border . . . can’t you find a pretext 
to get them to move their people as far away as possible? You 

don’t have to spell things out—you don’t have to tell them 

anything that might increase the danger.” 
Durham said wearily, “I’ve had enough trouble persuading 
thirty-seven dedicated Autoverse scholars to occupy them¬ 

selves with projects which will keep them out of our way. If I 

started suggesting to Elaine Sanderson, Angelo Repetto and 
Tetsuo Tsukamoto that they rearrange the geometry of their 

computing resources, it would take them about ten seconds to 
put the entire Autoverse under scrutiny, to try to find out 

what’s going on. And the other three pyramids are occupied 

by hermits who haven’t shown themselves since the launch; 

we couldn’t warn them even if we wanted to. The best thing 

we can do is deal with the problem as quickly—and incon¬ 

spicuously—as possible.” 
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Maria glanced at Dominic Repetto, but apparently he was 

resigned to the need to keep his family in the dark. She said, “It 
makes me feel like a coward. Fleeing to the opposite side of the 

universe, while we poke the hornet’s nest by remote control.” 
Repetto said drily, “Don’t worry; for all we know, the TVC 

geometry might be irrelevant. The logical connection between 
us and the Autoverse might put us at more risk than the closet 
physical neighbors.” 

Maria still chose to do everything manually, via her “solid” 
terminal; no interface windows floating in midair, no tele¬ 
pathic links to her exoself. Zemansky showed her how to run 

the obscure utility program which would transport her right 
out of her own territory. The less wealthy Copies back on 
Earth had darted from continent to continent in search of the 
cheapest QIPS—but in Elysium there would never have been 
a reason for anyone to shift this way, before. As she okayed 

the last query on the terminal, she pictured her model being 
halted, taken apart and piped through the hub into Durham’s 
pyramid—no doubt with a billion careful verification steps 
along the way . . . but it was impossible to know what even 

the most stringent error-checking procedures were worth, now 
that the deepest rules upon which they relied had been called 
into question. 

As a final touch, Durham cloned the apartment, and they 

moved—imperceptibly—to the duplicated version. Maria 
glanced out the window. “Did you copy the whole City as 
well?” 

“No. That’s the original you’re looking at; I’ve patched in a 
genuine view.” 

Zemansky created a series of interface windows on the 
living-room wall; one showed the region running the 

Autoverse, with the triangular face which bordered Maria’s 
own pyramid seen head-on. On top of the software map—the 

midnight-blue of the Autoverse cellular automation program, 
finely veined with silver spy software—she overlayed a 

schematic of the Lambertain planetary system, the orbits 

weirdly chopped up and rearranged to fit into the five adjacent 

pyramids. The space being modeled was—on its own terms— 
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a relatively thin disk, only a few hundred thousand kilometers 

thick, but stretching about fifty per cent beyond the orbit of the 
outermost planet. Most of it was empty—or filled with nothing 

but light streaming out from the sun—but there were no short¬ 
cuts taken; every cubic kilometer, however featureless, was 

being modeled right down to the level of Autoverse cells. The 
profligacy of it was breathtaking; Maria could barely look at 

the map without trying to think of techniques to approximate 
the computations going on in all the near-vacuum. When she 
forced herself to stop and accept the thing as it was, she real¬ 

ized that she’d never fully grasped the scale of Elysium before. 
She’d toured the Lambertain biosphere from the planetary 
level right down to the molecular—but that was nothing com¬ 
pared to a solar-system’s-worth of subatomic calculations. 

Durham touched her elbow. “I’m going to need your autho¬ 
rization.” She went with him to the terminal he’d created for 

himself in a comer of the room, and typed out the code num¬ 
ber which had been embedded in her scan file back on Earth; 
the ninety-nine digits flowed from her fingers effortlessly, as 

if she’d rehearsed the sequence a thousand times. The code 
which would have granted her access to her deceased estate, 

on Earth, here unlocked the processors of her pyramid. 
She said, “I really am your accomplice, now. Who goes to 

prison when you commit a crime using my ID?” 

“We don’t have prisons.” 
“So what exactly will the other Elysians do to us, when 

they find out what we’ve done?” 
“Express appropriate gratitude.” 
Zemansky zoomed in on the map to show the individual 

TVC processors along the border, and then enlarged the view 

still further to reveal their elaborate structure. It looked like a 
false-color schematic of an array of three-dimensional micro- 

circuits—but it was too rectilinear, too perfect, to be a micro¬ 

graph of any real object. The map was largely conjecture, 

now: a simulation guided by limited data flowing in from the 

grid itself. There were good reasons why it “should have 
been” correct, but there could be no watertight evidence that 

anything they were seeing was actually there. 
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Zemansky manipulated the view until they were peering 

straight down the middle of the thin layer of transparent “null” 
cells which separated the Autoverse region from Maria’s terri¬ 

tory—bringing her own processors into sight for the first time. 
An arrow in a small key diagram above showed the orienta¬ 

tion; they were looking straight toward the distant hub. All the 
processors were structurally identical, but those in the 

Autoverse were alive with the coded streams of activated 
states marking data flows, while her own were almost idle. 
Then Durham plugged her territory into the software he was 
running, and a wave of data swept out from the hub—looking 

like something from the stargate sequence in 2001—as the 
processors were reprogrammed. The real wave would have 
passed in a Standard Time picosecond; the map was smart 
enough to show the event in slow motion. 

The reprogrammed processors flickered with data—and 
then began to sprout construction wires. Every processor in 

the TVC grid was a von Neumann machine as well as a 
Turing machine—a universal constructor as well as a univer¬ 

sal computer. The only construction task they’d performed in 
the past had been a one-off act of self-replication, but they 
still retained the potential to build anything at all, given the 
appropriate blueprint. 

The construction wires reached across the gap and touched 
the surface of the Autoverse processors. Maria held her 
breath, almost expecting to see a defensive reaction, a coun¬ 

terattack. Durham had analyzed the possibilities in advance: if 
the TVC rules continued to hold true, any “war” between 

these machines would soon reach a perpetual stalemate; they 

could face each other forever, annihilating each other’s 
“weapons” as fast as they grew, and no strategy could ever 
break the deadlock. 

If the TVC rules failed, though, there was no way of pre¬ 
dicting the outcome. 

There was no—detectable—counterattack. The construc¬ 

tion wires withdrew, leaving behind data links bridging the 

gap between the pyramids. Since the map was showing the 
links as intact, the software must have received some evidence 
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that they were actually working: the Autoverse processors 

were at least reacting as they should to simple tests of the 
integrity of the connections. 

Durham said, “Well, that’s something. They haven’t man¬ 
aged to shut us out completely.” 

Repetto grimaced. “You make it sound like the 
Lambertians have taken control of the processors—that 
they’re deciding what’s going on here. They don’t even know 

that this level exists.” 
Durham kept his eyes on the screen. “Of course they don’t. 

But it still feels like we’re sneaking up on some kind of . . . 
sentient adversary. The Lambertians’ guardian angels: aware 
of all the levels—but jealously defending their own people’s 

version of reality.” He caught Maria’s worried glance, and 

smiled. “Only joking.” 
Maria looked on as Durham and Zemansky ran a series of 

tests to verify that they really had plugged in to the Autoverse 
region. Everything checked out—but then, all the same tests 
had worked when run through the authorized link, down at the 
hub. The suspect processors were merely acting as messen¬ 

gers, passing data around in a giant loop which confirmed that 
they could still talk to each other—that the basic structure of 

the grid hadn’t fallen apart. 
Durham said, “Now we try to stop the clock.” He hit a few 

keys, and Maria watched his commands racing across the 

links. She thought: Maybe there was something wrong down 
at the hub. Maybe this whole crisis is going to turn out to be 

nothing but a tiny, localized bug. Perfectly explicable. Easily 

fixed. 
Durham said, “No luck. I’ll try to reduce the rate.” 

Again, the commands were ignored. 
Next, he increased the Autoverse clock rate by fifty per¬ 

cent—successfully—then slowed it down in small steps, until 

it was back at the original value. 
Maria said numbly, “What kind of sense does that make? 

We can run it as fast as we like—within our capacity to give it 

computing resources—but if we try to slow it down, we hit a 

brick wall. That’s just... perverse.” 
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Zemansky said, “Think of it from the Autoverse point of 
view. Slowing down the Autoverse is speeding up Elysium; 
it’s as if there’s a limit to how fast it can run us—a limit to the 
computing resources it can spare for us.” 

Maria blanched. “What are you suggesting? That Elysium 
is now a computer program being run somewhere in the 
Autoverse?” 

“No. But there’s a symmetry to it. A principle of relativity. 
Elysium was envisioned as a fixed frame of reference, a 
touchstone of reality—against which the Autoverse could be 
declared a mere simulation. The truth has turned out to be 

more subtle: there are no fixed points, no immovable objects, 
no absolute laws.” Zemansky betrayed no fear, smiling beatif- 
ically as she spoke, as if the ideas enchanted her. Maria 
longed to know whether she was merely concealing her emo¬ 

tions, or whether she had actually chosen a state of tranquility 
in the face of her world’s dethronement. 

Durham said flatly, “Symmetries were made to be broken. 
And we still have the edge: we still know far more about 

Elysium—and the Autoverse—than the Lambertians. There’s 
no reason why our version of the truth can’t make as much 
sense to them as it does to us. All we have to do is give them 
the proper context for their ideas.” 

Repetto had created a puppet team of Lambertians he called 

Mouthpiece: a swarm of tiny robots resembling Lambertians, 
capable of functioning in the Autoverse—although ultimately 
controlled by signals from outside. He’d also created human¬ 

shaped “telepresence robots” for the four of them. With 

Mouthpiece as translator, they could “reveal themselves” to 
the Lambertains and begin the difficult process of establishing 
contact. 

What remained to be seen was whether or not the 
Autoverse would let them in. 

Zemansky displayed the chosen entry point: a deserted 
stretch of grassland on one of Planet Lambert’s equatorial 

islands. Repetto had been observing a team of scientists in 

a nearby community; the range of ideas they were explor¬ 

ing was wider than that of most other teams, and he 
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believed there was a chance that they’d be receptive to 
Elysian theories. 

Durham said, “Time to dip a toe in the water.” On a second 
window, he duplicated the grassland scene, then zoomed in at 
a dizzying rate on a point in midair, until a haze of tumbling 

molecules appeared, and then individual Autoverse cells. The 
vacuum between molecules was shown as transparent, but 

faint lines delineated the lattice. 
He said, “One red atom. One tiny miracle. Is that too much 

to ask for?” 
Maria watched the commands stream across the TVC map: 

instructions to a single processor to rewrite the data which 

represented this microscopic portion of the Autoverse. 
Nothing happened. The vacuum remained vacuum. 
Durham swore softly. Maria turned to the window. The 

City was still standing; Elysium was not decaying like a dis¬ 
credited dream. But she felt herself break out in a sweat, felt 

her body drag her to the edge of panic. She had never really 
swallowed Durham’s claim that there was a danger in sharing 
their knowledge with the other Elysians—but now she wanted 
to flee the room herself, hide her face from the evidence, lest 

she add to the weight of disbelief. 
Durham tried again, but the Autoverse was holding fast to 

its laws. Red atoms could not spontaneously appear from 
nowhere—it would have violated the cellular automaton rules. 

And if those rules had once been nothing but a few lines of a 
computer program—a program which could always be halted 
and rewritten, interrupted and countermanded, subjugated by 

higher laws—that was no longer true. Zemansky was right: 
there was no rigid hierarchy of reality and simulation any¬ 

more. The chain of cause and effect was a loop now—or a 

knot of unknown topology. 
Durham said evenly, “All right. Plan B.” He turned to 

Maria. “Do you remember when we discussed closing off the 

Autoverse? Making it finite, but borderless ... the surface of 

a four-dimensional doughnut?” 
“Yes. But it was too small.” She was puzzled by the 

change of subject, but she welcomed the distraction; talking 
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about the old days calmed her down, slightly. “Sunlight 

would have circumnavigated the universe and poured back 
into the system, in a matter of hours; Planet Lambert would 
have ended up far too hot, for far too long. It tried all kinds of 

tricks to change the thermal equilibrium—but nothing plausi¬ 
ble really worked. So I left in the border. Sunlight and the 

solar wind disappear across it, right out of the model. And all 
that comes in is—” 

She stopped abruptly. She knew what he was going to try 
next. 

Durham finished for her. “All that comes in is cold thermal 
radiation, and a small flux of atoms, like a random inflow t)f 

interstellar gas. A reasonable boundary condition—better than 
having the system magically embedded in a perfect vacuum. 

But there’s no strict logic to it, no Autoverse-level model of 
exactly what’s supposed to be out there. There could be any¬ 
thing at all.” 

He summoned up a view of the edge of the Autoverse; 
the atoms drifting in were so sparse that he had to send 
Maxwell’s Demon looking for one. The software which 

faked the presence of a plausible intestellar medium cre¬ 
ated atoms in a thin layer of cells, “next to” the border. 

This layer was not subject to the Autoverse rules—or the 
atoms could not have been created—but its contents 

affected the neighboring Autoverse cells in the usual way, 
allowing the tiny hurricanes which the atoms were to drift 
across the border. 

Durham sent a simple command to the atom-creation sub¬ 
process—an instruction designed to merge with the flow of 

random requests it was already receiving: inject a red atom at 
a certain point, with a certain velocity. 

It worked. The atom conjured up in the boundary layer, and 
them moved into the Autoverse proper, precisely on cue. 

Durham sent a sequence of a thousand similar commands. 
A thousand more atoms followed, all moving with identical 
vectors. The “random inflow” was no longer random. 

Elysium was affecting the Autoverse; they’d broken 
through. 
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Repetto cheered. Zemansky smiled enigmatically. Maria 
felt sicker than ever. She’d been hoping that the Autoverse 
would prove to be unbreachable—and then, by symmetry, 
Elysium might have been equally immune to interference. The 
two worlds, mutually contradictory or not, might have contin¬ 
ued on their separate ways. 

She said, “How does this help us? Even if you can make 
this program inject the puppets into deep space, how would 
you get them safely down to Planet Lambert? And how could 
you control their behavior once they were there? We still can’t 
reach in and manipulate them—that would violate the 
Autoverse rules.” 

Durham had thought it all through. “One, we put them in 
a spaceship and drop that in. Two, we make them radio- 
controlled—and beam a signal at them from the edge of the 
model. If we can persuade the cold thermal radiation software 
to send in a maser beam.” 

“You’re going to sit here and try to design a spaceship 
which can function in the Autoverse?” 

“I don’t have to; it’s already been done. One of the old 
plans for contact involved masquerading as ‘aliens’ from 
another part of the Autoverse, to limit the culture shock for 
the Lambertians. We would have told them that there were 
billions of other stars, hidden from view by dust clouds 
shrouding their system. The whole idea was immoral, of 
course, and it was scrapped thousands of years ago—long 
before there were sentient Lambertians—but the technical 
work was completed and filed away. It’s all still there, in the 
Central Library; it should take us about an hour to assemble 
the components into a working expedition.” 

It sounded bizarre, but Maria could see no flaw in the plan, 
in principle. She said, “So . . . we’re crossing space to meet 
the aliens, after all?” 

“It looks that way.” 
Repetto echoed the phrase. “Crossing space to meet the 

aliens. You must have had some strange ideas, in the old days. 
Sometimes I almost wish I’d been there.” 
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Maria gave in and learned how to use a mind’s eye control 

panel to switch between her Elysian body and her Autoverse 
telepresence robot. She stretched the robot’s arms and looked 
around the glistening flight deck of the Ambassador. She was 
lying in an acceleration couch, alongside the other three mem¬ 

bers of the crew. According to the flight plan, the robot was 
almost weightless now—but she’d chosen to filter out the 
effects of abnormal gravity, high or low. The robot knew how 
to move itself, in response to her wishes, under any condi¬ 

tions; inflicting herself with space sickness for the sake of 
“realism” would be absurd. She was not in the Autoverse, 
after all—she had not become this robot. Her entire model-of- 

a-human-body was still being run back in Elysium; the robot 
was connected to that model in a manner not much different 
from the nerve-induction link between a flesh-and-blood visi¬ 
tor to a VR environment, and his or her software puppet. 

She flicked a mental switch and returned to the cloned 
apartment. Durham, Repetto and Zemansky sat in their arm¬ 
chairs, staring blankly ahead; little more than place markers, 
really. She went back to the Ambassador, but opened a small 

window in a comer of her visual field, showing the apartment 
through her Elysian eyes. If she was merely running a puppet 

in the Autoverse, she wanted to be clear about where her 
“true” body was supposed to be located. Knowing that there 

was an unobserved and insensate shop-window dummy occu¬ 
pying a chair on her behalf was not quite enough. 

From the acceleration couch, she watched a—solid—dis¬ 
play screen, high on the far wall of the flight deck, which 

showed their anticipated trajectory, swooping down on a shal¬ 
low helical path toward Planet Lambert. They’d injected the 

ship through the border at the nearest possible point—one 

hundred and fifty thousand kilometers above the orbital 

plane—with a convenient preexisting velocity; it would take 
very little fuel to reach their destination, and descend. 

She said, “Does anyone know if they ever bothered to 
rehearse a real landing in this thing?” Her vocal tract, wher¬ 

ever it was, felt perfectly normal as she spoke—but the timbre 

of her voice sounded odd through the robot’s ears. The tricks 
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being played on her model-of-a-brain to edit out the growing 
radio time lag between her intentions and the robot’s actions 

didn’t bear thinking about. 
Durham said, “Everything was rehearsed. They recreated 

the whole prebiotic planetary system for the test flights. The 
only difference between then and now was that they could 

materialize the ship straight into the vacuum, wherever they 

liked—and control the puppet crew directly.” 
Violating Autoverse laws all over the place. It was unnerv¬ 

ing to hear it spelled out: the lifeless Autoverse, in all its sub¬ 

atomic detail, had been a mere simulation; the presence of the 

Lambertians had made all the difference. 
A second display screen showed the planet itself, an image 

from a camera outside the hull. The view was no different 
from that which the spy software had shown her a thousand 

times; although the camera and the robot’s eyes were subject 
to pure Autoverse physics, once the image was piped into her 
non-Autoverse brain, the usual false-color conventions were 

employed. Maria watched the blue-and-white disk growing 
nearer, with a tightening in her chest. Free falling with the 

illusion of weight. Descending and staying still. 
She said, “Why show ourselves to the Lambertians, imme¬ 

diately? Why not send Mouthpiece ahead to prepare the 

ground—to make sure that they’re ready to face us? There are 
no animals down there larger than a wasp—and none at all 

with internal skeletons, walking on their hind legs. Humanoid 
robots one hundred and eighty centimeters tall will look like 

something out of their nightmares.” 
Repetto replied, “Novel stimuli aren’t disabling for the 

Lambertians. They’re not going to go into shock. But we’ll 

certainly grab their attention.” 
Durham added, “We’ve come to reveal ourselves as the 

creators of their universe. There’s not much point being shy 

about it.” 
They hit the upper layers of the atmosphere over the night 

side. Land and ocean alike were in almost perfect darkness: 

no moonlight, no starlight, no artificial illumination. The ship 

began to vibrate; instrument panels on the flight deck 
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hummed, and the face of one display screen audibly cracked. 

Then radio contact was disrupted by the cone of ionized gas 
around the hull, and they had no choice but to return to the 
apartment, to sit out the worst of it. Maria stared at the golden 

towers of the City, weighing the power of their majestic, self- 

declared invulnerability against the unassailable logic of the 
buffeting she’d just witnessed. 

They returned for the last seconds of the descent, after the 
parachutes had already been deployed. The impact itself 

seemed relatively smooth—or maybe that was just her gravity 
filter coddling her. They left their acceleration couches and 
waited for the hull to cool: cameras showed the grass around 

them blackened, but true to predictions the fire had died out 
almost at once. 

Repetto unpacked Mouthpiece from a storage locker, open¬ 
ing the canister full of robot insects and tipping them into the 

air. Maria flinched as the swarm flew around aimlessly for 
several seconds, before assembling into a tight formation in 
one comer of the deck. 

Durham opened the airlock doors, outer first, then inner. 
The robots didn’t need pneuma of any kind, but the 

Ambassador’s designers must have toyed with the possibility 
of mapping human biochemistry into the Autoverse—actually 

creating “aliens” who could meet the Lambertians as equals—- 
instead of playing with elaborate masks. 

They stepped out onto the scorched ground. It was early 

morning; Maria blinked at the sunlight, the clear white sky. 
the warmth on her robot skin came through loud and clear. 

The blue-green meadow stretched ahead as far as she could 

see; she walked away from the ship—a squat ceramic trun¬ 

cated cone, its white heat shield smoke-darkened in untidy 
streaks—and the highlands to the south came into view 

behind it. Lush vegetation crowded the slopes, but the peaks 
were bare, rust-red. 

A chorus of faint chirps and hums filled the air. She 

glanced at Mouthpiece, but it was hovering, almost silently, 
near Repetto; these sounds were coming from every direction. 

She recognized some of the calls—she’d listened to a few of 
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the nonsentient species, in a quick tour of the evolutionary 
history leading up to Lambertain communication—and there 
was nothing particularly exotic about any of them; she might 

have been hearing cicadas, bfees, wasps, mosquitoes. When a 
faint breeze blew from the east, though, carrying something 

which the robot’s olfactory apparatus mapped to the scent of 

salt water, Maria was suddenly so overwhelmed by the mod¬ 
est cluster of sensations that she thought her legs might give 
way beneath her. But it didn’t happen; she made no deliberate 

attempt to swoon, so the robot just stood like a statue. 
Durham approached her. “You’ve never been on Lambert 

before, have you?” 
She frowned. “How could I?” 
“Passively. Most Autoverse scholars have done it.” Maria 

remembered Zemansky’s offer of a VR representation, when 

she first met the Contact Group. Durham bent down and 

picked a handful of grass, then scattered the blades. “But we 

could never do that before.” 
“Hallelujah, the Gods have landed. What are you going to 

do if the Lambertians ask for a miracle? Pluck a few leaves as 

a demonstration of your omnipotence?” 
He shrugged. “We can always show them the ship.” 
“They’re not stupid. The ship proves nothing. Why should 

they believe that we’re running the Autoverse, when we can’t 

even break its laws?” 
“Cosmology. The primordial cloud. The convenient 

amounts of each element.” She couldn’t help looking skeptical. 

He said, “Whose side are you on? You designed the primordial 

cloud! You sketched the original topography! You made the 
ancestor of the whole Lambertian biosphere! All I want to do 

is tell them that. It’s the truth, and they have to face it.” 
Maria looked about, at a loss for words. It seemed clearer 

than ever that this world was not her creation; it existed on its 

own terms. 
She said, “Isn’t that like saying . . . that your flesh-and- 

blood original was nothing but a lunatic with some strange 

delusions? And that any other, better explanation he invented 

for his life had to be wrong?” 
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Durham was silent for a while. Then he said, “Elysium is at 

stake. What do you want us to do? Map ourselves into 
Autoverse biochemistry and come here to live?” 

“I’ve seen worse places.” 

“The sun’s going to freeze in another billion years. I 
promised these people immortality.” 

Repetto called out to them, “Are you ready? I’ve spotted 
the team; they’re not far off. About three kilometers west.” 

Maria was baffled for a moment, until she recalled that he still 
had access to all of the spy software. They were, still, outside 
the Autoverse looking in. 

Durham yelled back, ‘Ten seconds.” He turned to Maria. “Do 
you want to be part of this, or not? It has to be done the way I’ve 
planned it—and you can either go along with that, or go back.” 

She was about to reply angrily that he had no right to start 
making ultimatums, when she noticed the tiny window with 
its view of the apartment, hovering in the comer of her eye. 

Elysium was at stake. Hundreds of thousands of people. 
The Lambertians would survive the shock of learning their 

“true” cosmology. Elysium might or might not survive the 
invention of an alternative. 

She said, “You’re right; it has to be done. So let’s go spread 
the word.” 

The team was hovering in a loose formation over the meadow. 

Maria had had visions of being attacked, but the Lambertians 
didn’t seem to notice their presence at all. They stopped about 

twenty meters from the swarm, while Mouthpiece went forward. 

Repetto said, “This is the dance to signify that we have a 
message to convey.” 

Mouthpiece came to a halt in a tight vertical plane, and the 
individual robots began to weave around each other in inter¬ 

locking figure eights. The Lambertians responded immedi¬ 

ately, aligning themselves into a similar plane. Maria glanced 

at Repetto; he was beaming like a ten-year-old whose home¬ 

made shortwave radio had just started to emit promising 
crackling noises. 
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She whispered, “It looks like they’re ignoring us com¬ 
pletely . . . but do they think they’re talking to real 

Lambertians—or have they noticed the differences?” 
“I can’t tell. But as a group, they’re reacting normally, so 

far.” 
Zemansky said, “If a robot greeted you in your own lan¬ 

guage, wouldn’t you reply?” 
Repetto nodded. “And the instinct goes far deeper, with the 

Lambertians. I don’t think they’d . . . discriminate. If they’ve 

noticed the differences, they’ll want to understand them, even¬ 
tually—but the first priority will still be to receive the mes¬ 

sage. And to judge it.” 
Mouthpiece began to drift into a more complex formation. 

Maria could make little sense of it—but she could see the 

Lambertains tentatively begin to mimic the change. This was 
it: Durham and Repetto’s cosmological package deal. An 
explanation for the primordial cloud, and for the deep rules 

underlying Autoverse chemistry: a cellular automaton, created 
with the cloud in place, five billion years ago. The two billion 
years of planetary formation which strictly hadn’t happened 

seemed like a forgivable white lie, for the moment; messy 

details like that could be mentioned later, if the basic idea was 

accepted. 
Durham said, “Bad messages usually can’t be conveyed 

very far. Maybe the fact that Mouthpiece clearly isn’t a team 

for a nearby community will add credence to the theory.” 
Nobody replied. Zemansky smiled sunnily. Maria watched 

the dancing swarms, hypnotized. The Lambertians seemed to 

be imitating Mouthpiece almost perfectly, now—but that only 

proved that they’d “read” the message. It didn’t yet mean that 

they believed it. 
Maria turned away, and saw black dots against the sky. 

Persistence of vision was back in Elysium, in her model-of-a- 
brain. She remembered her dissatisfaction, clutching 

Autoverse molecules with her real-world hands and gloves. 

Had she come any closer to knowing the Autoverse as it really 

was? 
Repetto said, “They’re asking a question. They’re asking 
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for ... clarification.” Maria turned back. The Lambertians had 

broken step with Mouthpiece, and the swarm had rearranged 
itself into something like an undulated black flying carpet. 

“They want ‘the rest of the message’—the rest of the theory. 
They want a description of the universe within which the cel¬ 
lular automaton was created.” 

Durham nodded. He looked dazed, but happy. “Answer 
them. Give them the TVC rules.” 

Repetto was surprised. “Are you sure? That wasn’t the 
plan—” 

“What are we going to do? Tell them it’s none of their busi¬ 
ness?” 

“I’ll translate the rules. Give me five seconds.” 

Mouthpiece began a new dance. The waving carpet dis¬ 
persed, then began to fall into step. 

Durham turned to Maria. “This is better than we’d dared to 
hope. This way, they reinforce us. They won’t just stop chal¬ 
lenging our version; they’ll help to affirm it.” 

Zemansky said, “They haven’t accepted it yet. All they’ve 
said is that the first part of what we’ve told them makes no 
sense alone. They might ask about real-world physics, next.” 

Durham closed his eyes, smiling. He said quietly, “Let 
them ask. We’ll explain everything—right back to the Big 
Bang, if we have to.” 

Repetto said, puzzled, “I don’t think it’s holding.” 

Durham glanced at the swarm. “Give them a chance. 
They’ve barely tried it out.” 

“You’re right. But they’re already sending back a . . . rebut¬ 
tal.” 

The swarm’s new pattern was strong and simple: a sphere, 
rippling with waves like circles of latitude, running from pole 

to pole. Repetto said, “The software can’t interpret their 
response. I’m going to ask it to reassess all the old data; there 

may be a few cases where this dance has been observed 

before—but too few to be treated as statistically significant.” 

Maria said, “Maybe we’ve made some kind of grammatical 

error. Screwed up the syntax, so they’re laughing in our 

face—without bothering to think about the message itself.” 
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Repetto said, “Not exactly.” He frowned, like a man trying 

to visualize something tricky. Mouthpiece began to echo the 
spherical pattern. Maria felt a chill in her Elysian bowels. 

Durham said sharply, “WHat are you doing?” 
“Just being polite. Just acknowledging their message.” 

“Which is?” 
“You may nof want to hear it.” 
“I can find out for myself, if I have to.” He took a step 

toward Repetto, more a gesture of impatience than a threat; a 
cloud of tiny blue gnat-like creatures flew up from the grass, 

chirping loudly. 
Repetto glanced at Zemansky; something electric passed 

between them. Maria was confused—they were, unmistak¬ 

ably, lovers; she’d never noticed before. But perhaps the sig¬ 
nals had passed through other channels, before, hidden from 

her. Only now— 
Repetto said, “Their response is that the TVC rules are 

false—because the system those rules describe would endure 

forever. They’re rejecting everything we’ve told them, 

because it leads to what they think is an absurdity.” 
Durham scowled. “You’re talking absurdities. They’ve had 

transfinite mathematics for thousands of years.” 
“As a formality, a tool—an intermediate step in certain cal¬ 

culations. None of their models lead to infinite results. Most 
teams would never go so far as to try to communicate a model 

which did; that’s why this response is one we’ve rarely seen 

before.” 
Durham was silent for a while, then he said firmly, “We 

need time to decide how to handle this. We’ll go back, study 

the history of the infinite in Lambertian culture, find a way 

around the problem, then letum.” 
Maria was distracted by something bright pulsing at the 

edge of her vision. She turned her head—but whatever it was 
seemed to fly around her as fast as she tracked it. Then she 

realized it was the window on Elysium; she’d all but banished 

it from her attention, filling it in like a blind spot. She tried to 

focus on it, but had difficulty making sense of the image. She 

centered and enlarged it. 
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The golden towers of Permutation City were flowing past 

the apartment window. She cried out in astonishment, and put 

her hands up, trying to gesture to the others. The buildings 
weren’t simply moving away; they were softening, melting, 
deforming. She fell to her knees, torn between a desire to 

return to her true body, to protect it—and dread at what might 
happen if she did. She dug one hand into the Lambertian soil; 

it felt real, solid, trustworthy. 
Durham grabbed her shoulder. “We’re going back. Stay 

calm. It’s only a view—we’re not part of the City. ” 
She nodded and steeled herself, fighting every visceral 

instinct about the source of the danger, and the direction in 

which she should flee. The cloned apartment looked as solid 
as ever . . . and in any case, its demise could not, in itself, 

harm her. The body she had to defend was invisible: the 
model running at the far end of Durham’s territory. She would 
be no safer pretending to be on Planet Lambert than she 
would pretending to be in the cloned apartment. 

She returned. 

The four of them stood by the window, speechless, as the 

City rapidly and silently . . . imploded. Buildings rushed by, 
abandoning their edges and details, converging on a central 

point. The outskirts followed, the fields and parks flowing in 
toward the golden sphere which was all that remained of the 

thousand towers. Rainforest passed in a viridian blur. Then 
the scene turned to blackness as the foothills crowded in, 
burying their viewpoint in a wall of rock. 

Maria turned to Durham. “The people who were in there...?” 

“They’ll all have left. Shocked but unharmed. Nobody was 

in there—in the software—any more than we were.” He was 
shaken, but he seemed convinced. 

“And what about the founders with adjoining territory?” 

“I’ll warn them. Everyone can come here, everyone can 
shift. We’ll all be safe, here. The TVC grid is constantly 

growing; we can keep moving away, while we plan the next 
step.” 

Zemansky said firmly, “The TVC grid is decaying. The 

only way to be safe is to start again. Pack everything into a 
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new Garden-of-Eden configuration, and launch Elysium 

again.” 
Repetto said, “If that’s possible. If the infinite is still possi¬ 

ble.” Bom into a universe .without limits, without death, he 

seemed transfixed by the Lambertians’ verdict. 
A red glow appeared in the distance; it looked like a giant 

sphere of luminous rubble. As Maria watched, it brightened, 

then broke apart into a pattern of lights, linked by fine silver 
threads. A neon labyrinth. A fairground at night, from the air. 

The colors were wrong, but the shape was unmistakable: it 
was a software map of the City. The only thing missing was 

the highway, the data link to the hub. 
Before Maria could say a word, the pattern continued to 

rearrange itself. Dazzling pinpricks of light appeared within a 
seemingly random subset of the processes, then moved 

together, clustering into a tightly linked core. Around them, a 
dimmer shell formed by the remaining software settled into a 
symmetrical configuration. The system looked closed, self- 

contained. 
They watched it recede, in silence. 
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Peer turned and looked behind him. Kate had stopped dead in 

the middle of the walkway. All the energy seemed to drain out 
of her; she put her face in her hands, then sank to her knees. 

She said flatly, “They’ve gone, haven’t they? They must 

have discovered us . . . and now this is their punishment. 

They’ve left the City running ... but they’ve deserted it.” 

“We don’t know that.” 
She shook her head impatiently. “They will have made 

another version—purged of contamination—for their own 

use. And we’ll never see them again.” A trio of smartly 
dressed puppets approached, and walked straight through her, 

smiling and talking among themselves. 
Peer walked over to her and sat cross-legged on the floor 

beside her. He’d already sent software probes hunting for any 

trace of the Elysians, without success—but Kate had insisted 
on scouring a reconstruction of the City, on foot, as if their 

own eyes might magically reveal some sign of habitation that 

the software had missed. 
He said gently, “There are a thousand other explanations. 

Someone might have ... I don’t know ... created a new envi¬ 

ronment so astonishing that they’ve all gone off to explore it. 
Fashions sweep Elysium like plagues—but this is their meet¬ 

ing place, their center of government, their one piece of solid 

ground. They’ll be back.” 
Kate uncovered her face and gave him a pitying look. “What 

kind of fashion would tempt every Elysian out of the City, in a 

matter of seconds ? And where did they hear about this great work 

of art which they had to rush off and experience? I monitor all the 
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public networks; there was nothing special leading up to the exo¬ 
dus. But if they’d discovered us—if they knew we were listening 

in—then they wouldn’t have used the public channels to 

announce the fact, would they T 
Peer couldn’t see why not; if the Elysians had found them, 

they’d also know that he and Kate were powerless to influence 

the City—let alone its inhabitants—in any way. There was no 
reason to arrange a secret evacuation. He found it hard enough 
to believe that anyone would want to punish two harmless 

stowaways—but it was harder still to accept that they’d been 
“exiled” without being dragged through an elaborate ritual of 
justice—or at the very least, publicly lambasted for their crime, 

before being formally sentenced. The Elysians never missed 
the opportunity for a bit of theater; swift, silent retribution just 

didn’t ring true. 
He said, “If the data link to the hub was broken, uninten¬ 

tionally—” 
Kate was scornful. “It would have been fixed by now.” 
“Perhaps. That depends on the nature of the problem.” He 

hesitated. “Those four weeks I was missing ... we still don’t 

know if I was cut off from you by a fault in the software at 
our level—or whether the problem was somewhere deeper. If 
there are faults appearing in the City itself, one of them might 

have severed the links to the rest of Elysium. And it might 
take some time for the problem to be pinned down; anything 
that’s taken seven thousand years to reveal itself could turn 

out to be elusive.” 
Kate was silent for a while, then she said, “There’s an easy 

way to find out if you’re right. Increase our slowdown—keep 
increasing it—and see what happens. Program our exoselves to 

break in and switch us back to the normal rate if there’s any 
sign of the Elysians ... but if that doesn’t happen, keep 

ploughing ahead into the future, until we’re both convinced 

that we’ve waited long enough.” 
Peer was surprised; he liked the idea—but he’d imagined 

that Kate would have preferred to prolong the uncertainty. He 

wasn’t sure if it was a good sign or not. Did it mean she 
wanted to make a clean break from the Elysians? To banish 
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any lingering hope of their return, as rapidly as possible? Or 

was it proof of just how desperately she wanted them back? 

He said, “Are you sure you want to do that?” 
“I’m sure. Will you help me program it? You’re the expert 

at this kind of thing.” 
“Here and now?” 
“Why not? The whole point is to save ourselves from waiting.” 

Peer created a control panel in the air in front of them, and 

together they set up the simple time machine. 

Kate hit the button. 
Slowdown one hundred. The puppets using the walkway accel¬ 

erated into invisible streaks. Slowdown ten thousand. Night and 

day chugged by, then flashed, then flickered—slowdown one mil¬ 
lion—then merged. Peer glanced up to watch the arc of the sun’s 

path slide up and down the sky with the City’s mock seasons, ever 
faster, until it smeared into a dull glowing band. Slowdown one 

billion. The view was perfectly static, now. There were no long¬ 
term fake astronomical cycles programmed into the virtual sky. 
No buildings rose, or crumbled. The empty, invulnerable City had 

nothing to do but repeat itself: to exist, and exist, and exist. 

Slowdown one trillion. 
Peer turned to Kate. She sat in an attentive pose, head up, 

eyes averted, as if she was listening for something. The voice 
of an Elysian hyperintelligence, the endpoint of a billion years 

of self-directed mutation, reaching out to encompass the 
whole TVC grid? Discovering their fate? Judging them, for¬ 

giving them, and setting them free? 
Peer said, “I think you’ve won the bet. They’re not coming 

back.” He glanced at the control panel, and felt a stab of ver¬ 

tigo; more than a hundred trillion years of Standard Time had 

elapsed. But if the Elysians had cut all ties with them. Standard 
Time was meaningless. Peer reached out to halt their accelera¬ 

tion, but Kate grabbed him by the wrist. 

She said quietly, “Why bother? Let it climb forever. It’s 

only a number, now.” 

“Yes.” He leaned over and kissed her on the forehead. 

“One instruction per century. One instruction per millennium. 

And it makes no difference. You’ve finally got your way.” 
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He cradled Kate in his arms, while Elysian aeons 
slipped away. He stroked her hair, and watched the control 
panel carefully. Only one number was rising; everything but 

the strange fiction of Elapsed Standard Time stayed exactly 
the same. 

No longer tied to the growth of the Elysians, the City 
remained unchanged, at every level. And that meant, in turn, 

that the infrastructure which Carter had woven into the soft¬ 
ware for them had also ceased to expand. The simulated 
“computer” which ran them, composed of the City’s scattered 
redundancies, was now a finite “machine,” with a finite num¬ 

ber of possible states. 
They were mortal again. 
It was a strange feeling. Peer looked around the empty 

walkway, looked down at the woman in his arms, feeling like 
he’d woken from a long dream—but when he searched him¬ 

self for some hint of a waking life to frame it, there was noth¬ 
ing. David Hawthorne was a dead stranger. The Copy who’d 
toured the Slow Clubs with Kate was as distant as the carpen¬ 

ter, the mathematician, the librettist. 

Who am I? 
Without disturbing Kate, he created a private screen cov¬ 

ered with hundreds of identical anatomical drawings of the 

brain; his menu of mental parameters. He hit the icon named 

CLARITY. 

He’d generated a thousand arbitrary reasons to live. He’d 

pushed his philosophy almost as far as it would go. But there 

was one last step to take. 
He said, “We’ll leave this place. Launch a universe of our 

own. It’s what we should have done long ago.” 
Kate made a sound of distress. “How will I live, without 

the Elysians? I can’t survive the way you do: rewiring myself, 

imposing happiness. I can’t do it.” 

“You won’t have to.” 
“It’s been seven thousand years. I want to live among peo¬ 

ple again.” 
“Then you’ll live among people.” 
She looked at him hopefully. “We’ll create them? Run the 
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ontogenesis software? Adam-and-Eve a new world of our 

own?” 
Peer said, “No. I’ll become them. A thousand, a million. 

Whatever you want. I’ll become the Solipsist Nation.” 
Kate pulled away from him. “Become? What does that 

mean? You don’t have to become a nation. You can build it 

with me—then sit back and watch it grow.” 
Peer shook his head. “What have I become, already? An 

endless series of people—all happy for their own private rea¬ 

sons. Linked together by the faintest thread of memory. Why 
keep them spread out in time? Why go on pretending that 

there’s one ‘real’ person, enduring through all those arbitrary 

changes?” 
“You remember yourself. You believe you’re one person. 

Why call it a pretence? It’s the truth.” 
“But I don’t believe it, anymore. Each person I create is 

stamped with the illusion of still being this imaginary thing 

called ‘me’—but that’s no real part of their identity. It’s a dis¬ 
traction, a source of confusion. There’s no reason to keep on 

doing it—or to make these separate people follow each other 
in time. Let them all live together, meet each other, keep you 

company.” 
Kate gripped him by the shoulders and looked him in the 

eye. “You can’t become the Solipsist Nation. That’s nonsense. 

It’s rhetoric from an old play. All it would mean is . . . dying. 
The people the software creates when you’re gone won’t be 
you in any way.” 

“They’ll be happy, won’t they? From time to time? For 
their own strange reasons?” 

“Yes. But—” 

“That’s all I am, now. That’s all that defines me. So when 
they’re happy, they’ll be me.” 
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“Seventeen down, one to go.” 
Durham had rendered himself calm and efficient, to deal 

with the evacuation. Maria, still unmodified, watched—sick 

with relief—as he finally packed Irene Shaw, her seven hun¬ 
dred million offspring, and their four planets’ worth of envi¬ 
ronments, into the bulging Garden-of-Eden-in-progress. A 
compressed snapshot of the entire civilization flowed down 

the data paths Durham had created to bypass the suspect 
hub—following a dozen independent routes, verified and 
reverified at every step—until it crossed the barrier into the 

region where the new Elysium was being forged. 
So far, there’d been no sign that the corruption of the grid 

was spreading further—but the last Town Meeting had given 

Durham just six hours of Standard Time to assemble and 
launch the new seed. Maria was astonished that they’d 
appointed him to do the job at all, given that it was his clan¬ 

destine visit to Planet Lambert which had catalyzed the whole 

disaster (and they’d left—nonconscious—watchdog software 
running, to monitor his actions, and take over the task if he 

failed) ... but he wa$ still the man who’d built and launched 
Elysium, and apparently they trusted him above anyone else 
to rescue them from their disintegrating universe, just as he’d 

rescued the founders from their legendary deteriorating Earth. 

Two of the three “hermits” among the founders—Irene 

Shaw and Pedro Callas—had responded to the emergency sig¬ 

nals sent into their pyramids from the hub. Despite their mil¬ 

lennia of silence, they hadn’t sealed their worlds off 

completely from information from the rest of Elysium. 
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Thomas Riemann, apparently, had. 
Maria checked the clock on the interface window; they had 

fourteen minutes left. 
Durham had set a program running, hours before, to try to 

break into Riemann’s pyramid. He’d succeeded in forging 

new links with the processors, but without Riemann’s per¬ 
sonal code, any instructions piped in would be ignored—and a 
time-lock triggered by each incorrect attempt made scanning 
through all ninety-nine-digit combinations impractical. So 
Durham had instructed a metaprogrammer to build a TVC 

“machine” to isolate and dissect one of Riemann’s processors, 
to scrutinize the contents of its memory, and to deduce the 
code from the heavily encrypted tests within. 

As the program zeroed in on the final result, Maria said 
sharply, “You could have done that for my pyramid, couldn’t 
you? And let me sleep?” 

Durham shook his head, without looking at her. “Done it 
from where? I had no access to the border. This is only possi¬ 

ble because the other founders have granted me carte 
blanche.” 

“I think you could have burrowed through somehow, if 
you’d set your mind to it.” 

He was silent for a while, then he conceded, “Perhaps I 
could have. I did want you to see Planet Lambert. I honestly 

believed that I had no right to let you sleep through contact.” 
She hunted for a suitably bitter reply—then gave up and 

said wearily, “You had no right to wake me—but I’m glad I 
saw the Lambertians.” 

The code-breaking program said, “In.” 

There was no time left for decorum, for explaining the cri¬ 
sis and justifying the evacuation. Durham issued a sequence 

of commands, to freeze all the software running in the pyra¬ 

mid, analyze it, extract all the essential data, and bundle it into 

the new Garden-of-Eden. Riemann and his children need 
never know the difference. 

The software had other ideas. It acknowledged the access 
code, but refused to halt. 

Maria turned aside and retched drily. How many people 
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were in there? Thousands? Millions? There was no way of 

knowing. What would happen if the changes in the grid 
engulfed them? Would the worlds they inhabited implode and 
vanish, like the inanimate City ? 

When she could bring herself to look again, Durham had 

calmly changed tack. He said, “I’m trying to break the lock on 
communication. See if I can get in on any level, and at least 

talk to someone. Maybe from the inside they’ll have more 
control; we can’t halt their software and download it en 
masse, but maybe they can do that themselves.” 

“You have eleven minutes.” 

“I know.” He hesitated. “If I have to, I can stick around and 

launch these people separately. I don’t imagine they care 
whether or not they’re in the same universe as the rest of the 
Elysians.” 

“Stick around? You mean clone yourself, and launch one 
version with the rest of us—?” 

“No. Zemansky’s organized a hundred people to verify the 
launch from within. I don’t have to be there.” 

Maria was horrified. “But—why leave yourself out? Why 
risk it?” 

He turned to her and said placidly, “I’m not splitting 

myself, not again. I had enough of that on twenty-four Earths. 
I want one life, one history. One explanation. Even if it has to 

come to an end.” 
The program he’d been running beeped triumphantly and 

flashed up a message. “There’s a data port for granting physi¬ 
cal interaction with one environment, and it seems to be 

intact.” 

Maria said, “Send in a few thousand robots, sweep the 

place for signs of life.” 
Durham was already trying it. He frowned. “No luck. But I 

wonder if...” 

He created a doorway a few meters to his right; it seemed 

to lead into a lavishly decorated corridor. 

Maria said queasily, “You have seven minutes. The port’s 

not working: if a robot can’t materialize ...” 
Durham stood and walked through the doorway, then broke 
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into a run. Maria stared after him. But there was no special 

danger “in there”—no extra risk. The software running their 
models was equally safe, wherever they pretended their bod¬ 

ies to be. 
She caught up with Durham just as he reached an ornate 

curved staircase; they were upstairs in what seemed to be a 
large two-story house. He clapped her on the shoulder. 

“Thank you. Try downstairs. I’ll keep going up here.” 
Maria wished she’d disabled all her human metabolic con¬ 

straints—but she was too agitated now to try to work out how 

to make the changes, too awash with adrenaline to do anything 
but run down corridors bellowing, “Is there anyone home?” 

At the end of one passage, she burst through a door and 

found herself out in the garden. 
She looked about in despair. The grounds were enor¬ 

mous—and apparently deserted. She stood catching her 
breath, listening for signs of life. She could hear birdsong in 
the distance, nothing else. 

Then she spotted a white shape in the grass, near a 
flowerbed full of tulips. 

She yelled, “Down here!” and hurried toward it. 

It was a young man, stark naked, stretched out on the lawn 
with his head cradled in his hands. She heard breaking glass 

behind her, and then a heavy thud on the ground; she turned to 
see Durham pick himself up and limp toward her. 

She knelt by the stranger and tried to wake him, slapping 
his cheeks. Durham arrived, ashen, clearly shorn of his artifi¬ 

cial tranquility. He said, “I think I’ve sprained an ankle. I 
could have broken my neck. Don’t take any risks—something 

strange is going on with our physiology; I can’t override the 
old-world defaults.” 

Maria seized the man by the shoulders and shook him hard, 
to no effect. “This is hopeless!” 

Durham pulled her away. “I’ll wake him. You go back.” 

Maria tried to summon up a mind’s-eye control panel to 

spirit her away. Nothing happened. “I can’t connect with my 
exoself. I can’t get through.” 

“Use the doorway, then. Run!” 
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She hesitated—but she had no intention of following 

Durham into martyrdom. She turned and sprinted back into 
the house. She took the stairs two at a time, trying to keep her 

mind blank, then raced down the corridor. The doorway into 
the evacuation control room was still there—or at least, still 
visible. As she ran toward it, she could see herself colliding 

with an invisible barrier—but when she reached the frame, 
she passed straight through. 

The clock on the interface window showed twenty seconds 
to launch. 

When she’d insisted on hanging around, Durham had 

made her set up a program which would pack her into the 
new Garden-of-Eden in an instant; the icon for it—a three- 
dimensional Alice stepping into a flat storybook illustration— 
was clearly on display in a comer of the window. 

She reached for it, then glanced toward the doorway into 
Riemann’s world. 

The corridor was moving, slowly retreating. Slipping away, 

like the buildings of the City. 
She cried out, “Durham! You idiot! It’s going to implode!” 

Her hand shook; her fingers brushed the Alice icon, lightly, 

without the force needed to signal consent. 

Five seconds to launch. 
She could clone herself. Send one version off with the rest 

of Elysium, send one version in to warn him. 
But she didn’t know how. There wasn’t time to learn how. 

Two seconds. One. 
She bunched her fist beside the icon, and wailed. The map 

of the giant cube flickered blue-white: the new lattice had 
begun to grow, the outermost processors were reproducing. It 

was still part of Elysium—a new grid being simulated by the 
processors of the old one—but she knew the watchdog soft¬ 

ware wouldn’t give her a second chance. It wouldn’t let her 

halt the launch and start again. 
She looked back through the doorway. The corridor was 

still sliding smoothly away, a few centimeters a second. How 
much further could it go, before the doorway hit a wall, 

stranding Durham completely? 
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Swearing, she stepped toward it, and reached through with 
one hand. The invisible boundary between the environments 

still let her pass. She crouched at the edge, and reached down 
to touch the floor; her palm made contact with the carpet as it 
slipped past. 

Shaking with fear, she stood up and crossed the threshold. 

She stopped to look behind the doorway; the corridor came to 
a dead end, twelve or fifteen meters away in the direction the 

doorway was headed. She had four or five minutes, at most. 
Durham was still in the garden, still trying to rouse the 

man. He looked up at her angrily. “What are you doing here?” 
She caught her breath. “I missed the launch. And this whole 

thing’s ... separating. Like the City. You have to get out.” 

Durham turned back to the stranger. “He looks like a reju¬ 
venated Thomas Riemann, but he could be a descendant. One 
of hundreds. One of millions, for all we know.” 

“Millions, where? It looks like he’s alone here—and there’s 
no sign of other environments. You only discovered one com¬ 
munications port, didn’t you?” 

“We don’t know what that means. The only way to be sure 
he’s alone is to wake him and ask him. And I can’t wake him." 

“What if we just . . . carried him out of here? / know: 
there’s no reason why doing that should move his model to 

safer territory—but if our models have been affected by this 
place, forced to obey human physiology . . . then all the logic 
behind that has already been undermined.” 

“What if there are others? I can’t abandon them!” 

“There’s no time! What can you do for them, trapped in 
here? If this world is destroyed, nothing. If it survives some¬ 
how ... it will still survive without you.” 

Durham looked sickened, but he nodded reluctantly. 

She said, “Get moving. You’re crippled—I’ll carry 
Sleeping Beauty.” 

She bent down and tried to lift Riemann—Thomas or other¬ 

wise—onto her shoulders. It looked easy when firefighters did 
it. Durham, who’d stopped to watch, came back and helped 

her. Once she was standing, walking wasn’t too hard. For the 
first few meters. 
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Durham hobbled alongside her. At first, she abused him, 
trying insincerely to persuade him to go ahead. Then she gave 
up and surrendered to the absurdity of their plight. Flushed 

and breathless, she said,* “I never thought I’d witness ... the 
disintegration of a universe . . . while carrying a naked mer¬ 
chant banker ..She hesitated. “Do you think if we close our 
eyes and say ... we don’t believe in stairs, then maybe ...” 

She went up them almost crouching under the weight, des¬ 
perate to put down her burden and rest for a while, certain that 
if she did they’d never make it. 

When they reached the corridor, the doorway was still 
visible, still moving steadily away. Maria said, “Run ahead 
and . . . keep it open.” 

“How?” 

“I don’t know. Go and stand in the middle . ..” 
Durham looked dubious, but he limped forward and 

reached the doorway well ahead of her. He stepped right 

through, then turned and stood with one foot on either side, 
reaching out a hand to her, ready to drag her onto the depart¬ 
ing train. She had a vision of him, bisected, one half flopping 

bloodily into each world. 
She said, “I hope this . . . bastard was a great . . . philan¬ 

thropist. He’d better ... have been a fucking ... saint.” 
She looked to the side of the doorway. The corridor’s dead 

end was only centimeters away. Durham must have read the 
expression on her face; he retreated into the control room. The 

doorway touched the wall, then vanished. Maria bellowed 
with frustration, and dropped Riemann onto the carpet. 

She ran to the wall and pounded on it, then sank to her 

knees. She was going to die here, inside a stranger’s implod¬ 
ing fantasy. She pressed her face against the cool paintwork. 
There was another Maria, back in the old world—and what¬ 

ever else happened, at least she ’d saved Francesca. If this 

insane dream ended, it ended. 
Someone put a hand on her shoulder. She twisted around in 

shock, pulling a muscle in her neck. It was Durham. 
“This way. We have to go around. Hurry." 
He picked up Riemann—he must have repaired his ankle in 
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Elysium, and no doubt strengthened himself as well—and led 

Maria a short way back down the corridor, through a vast 
library, and into a storage room at the end. The doorway was 
there, a few meters from the far wall. Durham tried to walk 
through, holding Riemann head first. 

Riemann’s head disappeared as it crossed the plane of the 
doorway. Durham cried out in shock and stepped back; the 
decapitation was reversed. Maria caught up with them as 
Durham turned around and tried backing through the doorway, 

dragging Riemann after him. Again, the portion of Riemann’s 
body which passed through seemed to vanish—and as his 
armpits, where Durham was supporting him, disappeared, the 

rest of him crashed to the floor. Maria ducked behind the door¬ 
way—and saw Riemann, whole, lying across the threshold. 

They couldn’t save him. This world had let them come and 
go—on its own terms—but to Riemann himself, the exit 
they’d created was nothing, an empty frame of wood. 

She went back and stepped over him, into Elysium. As the 

doorway retreated, Riemann’s shoulders came into view 
again. Durham, sobbing with frustration, reached through and 
dragged the sleeping man along for a meter—and then his 

invisible head must have struck the invisible wall, and he 
could be moved no further. 

Durham withdrew into Elysium, just as the doorway 
became opaque. A second later, they saw the outside wall of 

the house. The implosion—or separation—accelerated as the 
doorway flew through the air above the grounds; and then the 

whole scene was encircled by darkness, like a model in a glass 
paperweight, floating off into deep space. 

Maria watched the bubble of light recede, the shapes within 
melting and re-forming into something new, too far away to 

decipher. Was Riemann dead, now? Or just beyond their 
reach? 

She said, “I don’t understand—but whatever the Lambertians 
are doing to us, it’s not just random corruption . . . it’s not 
just destroying the TVC rules. That world was holding 

together. As if its own logic had taken precedence over 
Elysium’s. As if it no longer needed us.” 
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Durham said flatly, “I don’t believe that.” He crouched 
beside the doorway, weighed down by defeat. 

Maria touched his shoulder. He shrugged free. He said, 
“You’d better hurry up arid launch yourself. The other Elysians 

will have been removed from the seed, but everything else— 
all the infrastructure—should still be there. Use it.” 

“Aloner 

“Make children, if you want to. It’s easy; the utility pro¬ 
grams are all in the central library.” 

“And—what? You’ll do the same?” 

“No.” He looked up at her and said grimly, “I’ve had 
enough. Twenty-five lives. I thought I’d finally discovered 
solid ground—but now it’s all crumbling into illusions and 
contradictions. I’ll kill myself before the whole thing falls 

apart: die on my own terms, leaving nothing to be explained 
in another permutation.” 

Maria didn’t know how to respond. She walked over to the 
interface window, to take stock of whatever was still function¬ 

ing. After a while, she said, “The Autoverse spy software has 
stopped working—and the entire hub has gone dead—but 
there’s some last-minute summary data in the copy of the cen¬ 

tral library you made for the seed.” She hunted through 
Repetto’s analysis and translation systems. 

Durham came and stood beside her; he pointed out a high¬ 

lighted icon, a stylized image of a swarm of Lambertians. 

He said, “Activate that.” 
They read the analysis together. A team of Lambertians had 

found a set of field equations—nothing to do with the 
Autoverse cellular automaton—with thirty-two stable solu¬ 

tions. One for each of their atoms. And at high enough tem¬ 

peratures, the same equations predicted the spontaneous 
generation of matter—in exactly the right proportions to 

explain the primordial cloud. 
The dance had been judged successful. The theory was 

gaining ground. 
Maria was torn between resentment and pride. “Very 

clever—but how will they ever explain four humanoid robots 

abandoned in a meadow?” 
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Durham seemed bleakly amused. “They arrived in a space¬ 
ship, didn’t they? Aliens must have sent them, as emissaries. 

There must be other stars out there—concealed behind a suit¬ 
able dust cloud.” 

“Why should aliens try to tell the Lambertians about the 
TVC cellular automaton?” 

“Maybe they believed in it. Maybe they discovered the 

Autoverse rules . . . but since they still couldn’t explain the 
origin of the elements, they decided to embed the whole thing 
in a larger system—another cellular automaton—complete 

with immortal beings to create the Autoverse, primordial 
cloud and all. But the Lambertians will put them straight: 
there’s no need for such a convoluted hypothesis.” 

“And now the Autoverse is sloughing us off like dead 
skin.” Maria gazed at the Lambertian field equations; they 
were far more complex than the Autoverse rules, but they had 
a strange elegance all their own. She could never have 
invented them herself; she was sure of that. 

She said, “It’s not just a matter of the Lambertians out- 

explaining us. The whole idea of a creator tears itself apart. 
A universe with conscious beings either finds itself in the 
dust... or it doesn’t. It either makes sense of itself on its own 

terms, as a self-contained whole ... or not at all. There never 
can, and never will be, Gods." 

She displayed a map of Elysium. The dark stain marking 

processors which had ceased responding had spread out from 
the six public pyramids and swallowed most of the territories 

of Riemann, Callas, Shaw, Sanderson, Repetto and 

Tsukamoto. She zoomed in on the edge of the darkness; it was 
still growing. 

She turned to Durham and pleaded, “Come with me!” 

“No. What is there left for me to do? Descend into paranoia 
again? Wake up wondering if I’m really nothing but a discred¬ 
ited myth of Planet Lambert’s humanoid alien visitors?” 

Maria said angrily, “You can keep me company. Keep me 
sane. After all you’ve done to me, you owe me that much.” 

Durham was unmoved. “You don’t need me for that. You’ll 
find better ways.” 
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She turned back to the map, her mind going blank with 

panic for a moment—then she gestured at the growing void. 
“The TVC rules are dissolving, the Lambertians are destroy¬ 
ing Elysium—but what’s controlling that process? There 
must be deeper rules, governing the clash of theories: deciding 

which explanations hold fast, and which dissolve. We can 
hunt for those rules. We can try to make sense of what went 
on here.” 

Durham said sardonically, “Onward and upward? In search 
of higher order?” 

Maria was close to despair. He was her one link to the old 
world; without him, her memories would lose all meaning. 

“Please! We can argue this out in the new Elysium. But 
there’s no time now.” 

He shook his head sadly. “Maria, I’m sorry—but I can’t 
follow you. I’m seven thousand years old. Everything I’ve 
struggled to build is in ruins. All my certainties have evapo¬ 
rated. Do you know how that feels?” 

Maria met his eyes and tried to understand, tried to gauge 
the depth of his weariness. Could she have persisted for as 
long as he had? Maybe the time came, for everyone, when 

there was no way forward, no other choice but death. Maybe 
the Lambertians were right, maybe “infinity” was meaning¬ 
less . . . and “immortality” was a mirage no human should 
aspire to. 

No human— 
Maria turned on him angrily. “Do I know how it feels? 

However you want it to feel. Isn’t that what you told me? You 

have the power to choose exactly who you are. The old human 

shackles are gone. If you don’t want the weight of your past to 

crush you . . . then don’t let it! If you really want to die, I 
can’t stop you—but don’t tell me that you have no choice.” 

For a moment Durham looked stricken, as if all she’d done 

was compound his despair, but then something in her tirade 

seemed to break through to him. 

He said gently, “You really do need someone, don’t you, 

who knows the old world?” 

“Yes.” Maria blinked back tears. 
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Durham’s expression froze abruptly, as if he’d decoupled 
from his body. Had he left her? Maria almost pulled free of 
his grip—but then his waxwork face became animated again. 

He said, “I’ll come with you.” 
“What—?” 

He beamed at her, like an idiot, like a child. “I just made a 
few adjustments to my mental state. And 1 accept your invita¬ 
tion. Onward and upward.” 

Maria was speechless, giddy with relief. She put her arms 
around him; he returned the embrace. He’d done that, for her? 
Reshaped himself rebuilt himself... 

There was no time to waste. She moved toward the control 
panel and hurried to prepare the launch. Durham looked on, 

still smiling; he seemed as entranced by the flickering display 
as if he’d never set eyes on it before. 

Maria stopped dead. If he’d rebuilt himself, reinvented 
himself . . . then how much of the man she’d known 

remained? Had he granted himself transhuman resilience, 
and healed himself of his terminal despair ... or had he died 
in silence, beyond her sight, and given birth to a companion 

for her, a software child who’d merely inherited its father’s 
memories? 

Where was the line? Between self-transformation so great 
as to turn a longing for death into childlike wonder . . . and 
death itself, and the handing on of the joys and burdens he 
could no longer shoulder to someone new? 

She searched his face for an answer, but she couldn’t read 
him. 

She said, “You must tell me what you did. I need to under¬ 
stand.” 

Durham promised her, “I will. In the next life.” 



EPILOGUE 

(Remit not paucity) 

NOVEMBER 2052 

Maria left three wreaths propped against the illusion mural at 

the end of the cul-de-sac. It was not the anniversary of any 
death, but she placed flowers there whenever the mood took 
her. She had no graves to decorate; both her parents had been 
cremated. Paul Durham, too. 

She backed away from the wall slowly, and watched the 
crudely painted garden, with its Corinthian columns and its 
olive groves, almost come to life. As she reached the point 

where the perspective of the imaginary avenue merged with 
that of the road, someone called out, “Maria?” 

She spun around. It was Stephen Chew, another member of 
the volunteer work team, with pneumatic jackhammer in tow 

on a small trolley. Maria greeted him, and picked up her 
shovel. The sewer main in Pyrmont Bridge Road had burst 
again. 

Stephen admired the mural. “It’s beautiful, isn’t it? Don’t 
you wish you could step right through?” 

Maria didn’t reply. They set off down the road together in 
silence. After a moment, her eyes began to water from the 
stench. 
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