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Reader's Department: EDITORIAL: ONLY FOLLOWING ORDERS by Stanley Schmidt

The most notable fact about arecent story in my local newspaper wasthat it no longer seemed
particularly newsworthy.

Theitem: One of New Y ork's several “parkways’ was shut down for several hours because a
tractor-trailer truck turned onto the road and ripped its roof off on an overpass. Now, anyone who lives
in the metropolitan area knows, and anyone who drives there professionally has an obligation to learn
beforehand, that trucks are flatly forbidden on all of the area parkways. There are good reasons for that,
one of whichisthat they can get into exactly that kind of trouble, and messthings up for the thousands of
other vehiclesthat belong there.

So what was this one doing where it had no business? Its driver told police his GPStold him to do it, so
he did. The news coverage | saw did not make clear whether for some reason he was unable to see the
“No Trucks’ sgnsroutinely posted at parkway entrances, or failed to know about the general ban on
trucks on parkways. If for some reason one of these conditions applied, | would be very interested in
knowing why. The one thing that did seem pretty clear wasthat in the driver's mind, the GPSsingtruction
was an order to be obeyed without question.

The disturbingly un-nove aspect of the caseisthat it was by no meansthefirst of itskind. At least twice
in the previous few months, in the same small part of the country, other drivers had their cars wrecked
because, they said, their GPS units told them to turn onto active railroad tracks.

| respectfully submit that any sensible person, instructed by anyone or anything to drive on railroad
tracks, should think Real Hard at least twice before doing so. Driving acar on railroad tracks just isn't
very bright, no matter who or what tells you to do so. Trains use those things, and they're alot bigger
than any car you'relikely to be driving!

Predictably, every timel hear of such anincident, it's soon followed by afew people saying loudly that
those infernal GPS contraptions should be banned because they can get people into trouble. Why, inthe
worst case, they could even get somebody killed!

Wil ... certainly such actions, alegedly prompted by the GPS, can have those effects. But who's
responsible for them—the GPS or the user?

Persondly, | consider a GPS to be afascinating, impressive, and valuable tool. | was a beta tester for
one of the earliest in-car systems, and have used later versions on severa occasions. Sometimesthey've
been extremdy useful, making it easy to find destinations I'd never seen, in unfamiliar cities, without ever
having to unfold (or refold) a paper map. Sometimes they've exhibited glitches; that first one, in particular,
occasiondly thought | was ablock or so from wherel was, and got really confused when | was4till ina
parking lot or garage and had not yet emerged onto astreet it knew. But their accuracy, precision, and
ease of use have improved considerably since then—and every one of them has come with prominent
indructions, right up front, stating emphaticaly that its function wasto provide useful information and it
was the driver's respongbility to use that information to make sound decisions. In particular, he or she
was explicitly warned not to follow any instruction that would involve anillegd or dangerous maneuver.

Such asdriving onto railroad tracks, or aroad not built to handle hiskind of vehicle, or aone-way street
going the other way.

Without having looked at the particular crossings where the railroad incidents took place, I'm skeptical
about whether the GPS really told the driversto turn onto the tracks. It seems much more likely that
there was a street just beyond the tracks, which the driver should have recognized as what he was being



told to turn onto. But evenif it did tell him to turn onto the tracks—if, for example, therewas aflaw inits
programming and it said there was a street where there redlly wasn't—the driver should have recognized
that the machine was suggesting something that didn't make sense, and done something else that did.

Like go past the tracks, pull over, take agood look around, and ask the machine to calculate anew
route. And, as alast resort, perhaps even pull out a paper map or ask alocal for directions.

These incidents don't happen because GPS is a dangerous technology. They happen because people
sometimes let themselves be [ulled into relying too heavily and blindly on technology, tregting it asa
subgtitute for their own brains, senses, and judgment rather than as an extension of them.

That tendency isby no meanslimited to GPS. I've had a pizza clerk tell me she couldn't make change
from atwenty because the computer was down. As a physics professor when handheld electronic
caculatorswere just beginning to be widely available, | saw bright, advanced students get answersthat
were off by many orders of magnitude, and never suspect that anything was wrong because they were
relying entirely on the machine.

| had a built-in antidote to that: 1'd had a quantum mechanics professor in grad school who liked to spring
“contests’ on his students, in which, at the beginning of aclass period, he would give usaproblem and a
very short timein which to solveit. We didn't have handheld cal culators then, and he wouldn't have let us
usethem even if we had. Theideawasto teach usto do, dmost reflexively, what physicists sometimes
cal aback-of-the-envel ope caculation or order-of-magnitude estimate. The answer only had to be
correct within an order of magnitude (power of ten), but we had to get it in much lesstime than it would
have taken to do an exact caculation. | suspect that anyone who survived that class formed the lifdlong
habit of making such an estimate anytime we did any calculation. And with that habit, we would have
heard internal darm bells anytime a calculator gave us an answer that was wildly wrong, and gone
looking for amistake in the way we'd set up the problem.

That kind of attitude is dways an advantage when using any advanced technology to make decisons. use
the technology, but dways check the results against your own trained judgment. Sometimes the dangers
of not doing so are“ purely academic,” but sometimesthey're literally matters of life and desth—even if
the technologiesinvolved aren't especidly sophisticated. | vividly remember asection of Harvey
Manning's mountain-climbing textbook Mountaineering: The Freedom of the Hills, which | readina
pre-GPS edition. The chapter on navigation gave detailed ingtructions on how you can use a
topographica map and compass to determine where you are and how to get where you're going in
roadless and often hodtile terrain. But it tempered those with some no-nonsense advice on the importance
of checking the conclusions you drew from map and compass against what you saw with your eyes. “If
severd bearings agree on alocation with no smilarity to the terrain, then the climber suspectsit'sacrazy
old map, he has read the compass incorrectly, or maybe those peaks aren't Unsavory and Imposing after
al”

So when people get themselvesinto trouble, inconvenience one another, or even get themsaveskilled,
and try to blame it on technol ogies that they misused or abused, | have little sympathy for them. When
others respond by cdling for the elimination of the technologies, | have little sympathy for them, either.
Most technologies, used properly, are wonderful things, allowing humans to achieve things that would be
difficult or impossible without them. Depriving those who can learn to do that of their benefits, because
some can't or won't hold up their end of the bargain, is not the solution to the problem of occasond
mistakes or abuses. A more fruitful approach isto try to make sure that anyone using atechnology
understands that it's intended as a supplement to his own faculties, not a replacement for them.

And anyone who failsto gppreciate that requirement, and act accordingly, must expect to live—and
occasiondly die—with the consequences.
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Poetry: INSIGNIFICANCE by by Edward M. Lerner

* * * %

* k k %

In the beginning we were at the center of the universe—

Specid.

Or so we saw ourselves until curiosity setin.

Then we discovered:

That the Earth ismerely one planet among many, orbiting the Sun.

That the Sunis but an unexceptiona dar,

Born in obscurity to die in obscurity in aremote fringe of the Milky Way.

That the Milky Way isbut one gdaxy, unremarkable, among countless myriads.
That the universeisthirteen billion yearsold, give or take,

That it did fine without usfor dmost dl of itsexistence,

And it will go on, unperturbed, if we leave.

We discovered dl that. Ephemeral, Johnny-come-lately, back-end-of-nowhere us.
It s;emswe are pecid, after all.

Copyright © 2009 Edward M. Lerner
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Novela WHERE THE WINDSARE ALL ASLEEP by Michad F. Flynn
When Shakespeare wrote, “ There are more things in heaven and Earth...” he may have been more
literdly right than heredized....

If dl those contentions with which the world is surfeit, the one that may never be settled iswhether the
Chordettes or the Four Aces recorded the definitive version of “Mr. Sandman.” Each rendition hasits
partisansin the Irish Pub, and these partisans will sometimes change sidesjust to keep the debate lively,
the Irish being more committed to the argument than to the outcome. The debate is of long-standing; and
in the jukebox of the Irish Pub, amidst the Clancies and the Dubliners and the Dayhills, thererestsasingle
recording of each verson. Sooner or later, those two old 45'swill have to wear out, and that will be the
endof ital.

At least such isthe hope of the rest of us—agnostic aswe are in the matter.

It was a Saturday evening in late October when Bill Poke reared up and said to Kelly Brady, “I'll show
youwhat | mean."

Everyone e se hunkered down, for this could mean only that another round in the Sandman Warswas
about to begin. Bill was from Philadelphia and therefore a devotee of the Four Aces while Kdly, being of
the fema e persuasion, favored the Chordettes.

The O Nelill, seated to my right, said something in the Gaglic, the which does not bear trandationin a
family magazine such asthis. He dipped off hisstool and said, “I haveto get to rehearsd,” before
vanishing. A wily devil, he had taken arole the month before in acommunity thester performance of The
Sound of Music in order to have this very excuse ready for thisday. Even O Daugherty Himself was
heard to heave along sigh as he polished and rehung glassesin the overhead rack behind the ova bar. A
short, wide-set man, he dicked hishair down, parted in the middle. “I'm thinking,” he said to me, “that
thiswill outlast the Troubles™

Doc Mooney entered just asthe first bars of the Chordettes chimed out. “ Jaysus, Mary, an’ Joseph,” he
cried. “Not again!” Although an athelst himsdlf, he was not above calling on help in extremity.
Nonetheless, he entered and took the stool beside me that the O Neill had so lately vacated. “A gin and
tonic, Mr. O Daugherty, if you please. It'sbeen abusy day a the morgue, with littlein theway of live-ly
con-ver-sa-tion.” These last two words, he lilted, he being aman who liked to savor his speech.

"Andwhileyoureatit,” sad I, “my Guinness could use some reinforcement.”

"Oh, and could it now?’ Himsdlf answered, setting afresh mug emphaticaly before me. “And will you be
paying the O Nalll'stab aswel?"

A wily devil, the ONelll, as| have often said.

"Sainte!" Doc lifted hisginto meand | tapped it with my Guinness. “ That damned song,” he
complained with atoss of his head toward the jukebox, “isan earworm. I'll be aweek exorcising it."

"Why, then you arein luck,” | told him, “for here comesthe very man for an exorcism.”

The door to the street had opened to the dry-leafed autumn weather to admit Father James McGinnity,
S.J. Hewas accompanied by adim, young woman wearing an Irish barleycorn wool tweed cap and a
suede jacket. But before Doc could so much as hail the priest, the young woman cocked a head to the
jukebox, turned the brightest red | have ever seen on the femae flesh, and spun on the good father. “Is
thissomekind of joke!" she demanded. And then, suiting actions to words, she strode to the power



cord and pulled the Chordettes from our ears. The music died in that peculiar winding-down fashion of
old vinyl recordings.

Bill and Kdly had been swing dancing to the music. (Y ou don't think that musicologica metaphysicswas
their only purposein the playing of it, do you? Thiswasthe music of their youth, and init they could be
awaysyoung.) Asthe Chordettes groaned to ahat, Kelly blanched and turned on the newcomer.
“Youl!” shecried. “If you've damaged my record...!"

Doc muttered under his bresth. “ One down. Oneto go."

Bill Poke moved to Kdly'sdefense. “Y oung lady, | think you owe my friend an gpology.” Now Bill, in
his youth had agitated the gravel with the best of ‘em—he had been cool when “ cool” was new—and
something of the young greaser remained in the old man.

Thewoman in the Ivy cap turned to Fr. McGinnity. “It wasn't aprank?’ At the sllent shake of his head,
she broke into tears, and Father put hisarm around her shoulders and led her to the bar. “ A pint of
bittersfor my niece, here; and white wine for mysdf.” And then he spoke to her gently so that we could
not hear.

Apologies thereafter flowed al around. Jeanne Price, that being her name, begged from Kelly a
forgiveness gradudly and only grudgingly alowed. In penance, Jeanne offered to buy around for the
house. That drew Danny Mulloney from the back room, where he had been practicing for an upcoming
pool contest with Immy Shaugnessy. He was fated to lose—Jmmy had never lost agameto our certain
knowledge—but Danny was working on the point spread.

Shortly, the craic wasflowing. Bill and Kely explained about their long-standing debate, and | think
Jeanne saw that it was not about the music at al. Father introduced her to Doc and mysdlf. Danny
excused himsdlf and returned to hisballs. It being early afternoon, no one else was about. Thisisthe best
time to buy around for the house, should the mood ever strike you.

"She doesn't look abit like you, Jm,” Doc said. “Sure you're rel ated?”

"Ah, shehasmy sgter'sface,” the priest explained. “And her brains. ‘ Little Jee’ isadoctor of biology,
and she has clicked her hedls and flown in from her emerdd city—I speak of Seattle—to participatein a
conference at the University. A featured spesker,” he added with no little familid pride.

"Not that it impressed anyonethere,” Jeanne murmured, but | think she meant the comment only for
hersdf.

"And what conference wasthat?’ Kelly asked.

"Approaches to Abiogenesis and the Monogenic Problem,” she answered—though to no great
enlightenment on anyone's part. Seeing our perplexity, she added, “Abiogenesisisthe origin of lifefrom
non-living metter.”

A crafty gleam cameinto Doc's eye, and | shot one anxious glance toward the pool room before
whispering, “No! Don't say it!"

But it was no use. “Y ou mean it hasto do with e-vo-lution?" the Doc announced; and no sooner had
the words dipped the leash of histongue than Danny Mulloney burst forth from the back room, cuein
hand, seeking infidelsto amite.

Y ou see, Danny had forsaken Holy Mother Church afew years back for one of those sects that worship
atext rather than aGod, and “ evil -ution” was the pea under his persona mattress. Doc and he had



danced this particular jig more than oncein the past. Like the old warhorse, “ he sayeth among the
trumpets Ahal and smelleth the battle afar off."

But Jeanne said, “Oh, not redlly. Abiogenesisisn't evolution.”

| don't know who was more deflated at this, Danny or Doc. The looks on their faces so perfectly
mirrored each other that | nearly burst out laughing.

"Itisnt?” said Kely. “But didn't you say it was about the origin of life?"

"Y es, but evolution is about the origin of species, not the origin of life. Biologica evolution isdriven by
Malthusian pressure on resources. Individuas less able to secure those resources produce fewer
offspring, so those better fit eventudly prevail. Wéll, for that you need organisms—and competition for
resources. That doesn't apply to non-living matter, most of which just stsaround without either
reproducing or competing. So something other than natural selection must have kicked off the whole

thing."”

Danny had been steadily brightening throughout this explanation, never agood sign. Now, he cried, “You
mean ... like God?’ He said this as though the poss bility had only just now occurred to him.

Jeanne glanced at her uncle before answering. “Ah, probably not the way you think."
Doc sad, “Hey, Jm! Areyou going to let her get away with that?"

McGinnity shrugged. “Not my field. My speciaty is pa eography—ancient manuscripts.”
Doc lifted hisgin and tonic. “ Say something ancient for us."

Hoigting hiswinein reply, the priest said, “en arxh hn o logosz, kai 0 logosz hn prosz ton ueon, ka ueosz
hnologosz."

* * * %

Himsalf had been sipping from awater bottle he kept behind the bar. Now he choked on aswallow. It
was agood laugh all around; but | wondered if Doc knew what the good father had quoted at him.

Bill Poke brushed off the whole matter. “Whatever happened that long ago is nowheresville. | sold
Buicksfor forty years and not once did ‘ evolution’ or—what'd you call it? A-buy-0'genesis? Or for that
matter, ‘ Geness—ever add adimeto my commission.”

"Wadl, now,” said Doc, “I've been cutting up the dearly departed for twenty years and not once did
Buicks help me diagnose the cause of degath.”

"Except for auto accidents,” | suggested in a hel pful tone. Doc gave me a disgusted look.

"Evolution makesalot of difference, Bill,” Jeanne said. “It's been very helpful in planning research
programs, developing new medicines, diagnosing new strains of disease. And just generdly making sense
out of amess of data. What it comes down to isthis: Either new species branch off older species, or they
just ‘poof’ into existence. And they don't ‘ poof.’”

"Jm,” Doc sad, trying again, “aren't you going to jJump into this?"

McGinnity finished hiswine and set the glass down, circled it with hisfinger to indicate asecond. “And
why should I?| don't have adog in the hunt.”

"l thought this creation thing was part of your rdligion.”



"Oh, creation, sure. But not creationism.”
Danny snorted in derison. “Typical Jesuiticd evasion...”
"l don't get it,” said Kdly. “What's the difference?’

"Creation,” said McGinnity, “is bringing being from nonbeing. That's not the same as changing one form
of matter into another—like changing sodium and chlorineinto salt or one species of gpeinto another. |
should hope that no one would invoke God in the course of an ordinary scientific explanation.”

Danny crossed hisarms. “ Some things are o unlikely, they couldn't happen by chance. Microbiologica
machinery. The cosmologic numbers. Y ou need a Designer to make them happen. They've proved that."

"Ah, Danny,” said the priegt, “theré's no need for theokinetics."
Now it was Doc's turn to choke on hisdrink. “ Theokinetics ...?"

McGinnity accepted his second white wine. “ The ideathat God's crestive power can only be expressed
by events beyond the natural capacities of matter. Danny, it's not the exceptions to the natura law that
demondtrate the orderliness of crestion. It'sthe existence of the natural laws themsalves. My Church
holdsthat God created matter with the natural capacity to act directly, in amanner accessible to reason.”

"Then,” said Doc, “you don't need the God Hypothesis.”

"No more than you need the * Frank Whittle Hypothesis' to understand how ajet engine works. Y oull
never find him, no matter how many measurements and tests you perform on the engine's parts and
components. That's because the  Whittle Hypothess smply isn't an engineering problem.”

Jeanne spoke up. “Beside, the odds may not be aslong as you think, Danny. There are only about a
thousand or so possible protein folds. That'salimit set by physics and chemistry, not by natura
sdection.”

"Not by natura selection?” Another mask of faux surprise. “Y ou mean Darwin was wrong?"

"No, | mean atheory can explain many thingswithout being tortured into explaining everything. Darwin's
natural selection explains certain kinds of evolution. Kimura's neutral selection explains other kinds.
Neither one explains abiogeness.”

"Wait aminute,” said Kdly. “What wasthat about natural and neutral sdection?'

"Natural sdection ismostly aculling of unfit variations, with encouragement to the occasond
advantageous one. Neutra sdectionis... Wéll, living creatures have adrive to go on living. Whatever
variation theroll of the genetic dice comes up with, if it's not outright deadly, the cresture will probably
find someway to useit for something. That is, it's not so much that the trait is advantageous, but that the
organism usesit to its advantage. Much faster evolution that way."

"What about Fox's protocells?” said Doc. “ Didn't his experiments show that heating amino acids
produces vesiclesthat grow and bud, just likeliving cdlls?!

"The paraffinin alavalamp can ‘grow and bud,’ too,” said Jeanne. “ That doesn't makeit dive. His
protocells have no true metabolic processes. They don't act; they're acted upon. Like the bubbles
growing and budding in aglass of beer.” She held her glass up to show us. “ Therés no interna
information, so there's nothing thereto evolve."



"Worse luck, that.” | suggested, studying my Guinness.
Doc remained skeptical. “ The theory of evolution isaswell established asthe theory of gravity.”

Jeanne set her glass down. “Exactly—and the theory of gravity has been dragticaly revised sincethe
Victorian Age. What I'm saying isthat when you're not dealing with organisms struggling to survive and
reproduce, it may be that ordinary physics and chemistry matter more than Darwinian selection. And...”
She pursed her lips and turned to her uncle. “And | don't redly want to talk about this, Uncle Jm. I've
gpent dl day talking about it and defending ason of a bitch, and I'd redlly much rather talk about the
World Seriesor, or anything ese”

Father McGinnity smiled. “Think the Cubs can take it thistime?"
Bill Poke, delighted for atopic he could contribute to, said, “Naw. Y ou hate to see old traditions die.”

Doc was downcast by thisturn of events, and | could see Danny wastoo. He hesitated amoment, asif
to return to the back room, then shrugged, leaned his cue againgt the wall, and took a stoal. “Black and
tan,” hetold Himsdlf.

For mysdf | wondered why Jeanne Price had spent al day defending a son of abitch, but the answer
was not then forthcoming.

Not until later, after Joe and Kelly had gone and the evening traffic had softened to the point where Doc
contemplated the completion of his journey home. Danny had gone out and returned with atray of
sandwiches from the deli on the corner, for while he was impervious to reason on certain matters, hedid
own agenerous spirit. Father McGinnity had nursed his second whitewine asif it were apatient in
critica care, and had watched with increasingly evident dismay as his niece put hersdf outside of one pint
after another.

Not that you could seeit on her, beyond the ruddy flush that is the curse of the Gadl. Her voice took on
no dur, and she kept up her end of the banter asit drifted from one topic to another. Perhaps adight
surliness had crept into her tone. Though shewas il its master, “the creature” was lurking, ready to
pounce.

When sheraised her hand to signa another pint, her uncle seized her wrist and whispered urgently. What
he said, we could not hear, but itsimport was clear to al. Doc |ooked away, and even Danny Mulloney
fdl slent. The glassthat Himsdlf was polishing squesked under his ministrations.

Jeanne pulled hersdlf from her uncleés grasp. “I know what's best for me! O Daugherty, please?” She
hefted her glassfor therefill.

But Himself only shook his head. “It's sometimes better to pour the bitters out than to pour themiin.
They're apoor medicinefor any pain.”

For amoment, | was unsure whether Jeanne would throw the glass or not, for therewasawild ook in
her eye on the other end of which I'd loathe to be. But then she set it down like a hammer and a shudder
passed through her and she began to cry.

It was aquiet weeping, not the caoine of mourning, though there was something of the keeninginit. It
wasthe lament for thingslost past dl recovery, which the Irish know down in their bones.

Findly, Jeanne sucked in along, gasping breath and wiped her eyeswith abar napkin. “1'm so sorry,”
shetold us. “You'd not want my troubles. Did you ever...” and shelooked to Himself as she asked, “Did
you ever miss atoothache when it was gone?'



"l can't say | have,” he answered.

"I went down with him, but | don't have to go down with him. It's my career, right? | had to stand up
there and listen to them laugh a me. They al thought it was ajoke—un hommage dans |I'humeur —and
| had to pretend it was. | had to laugh with them. That hurt. He was a son of a bitch, and | had to mock
hislifeswork. Can there be agreater crudty than that?"

"There was bound to be aman in the back of such tears,” said Himsdlf.

But Jeanne shook her head. “It wasn't like that. No broken hearts. | didn't like him."
"Itisn't dwaysthe love of aman that drives awoman to tears.”

"Thisworldisavaeof tears” Danny suggested. “But Heiswith usto guide and comfort.”

Jeanne's smile was as brief asaflash of sun on acloudy day. “That'swhat Uncle Jmtellsme.” Shelet
her breath out dowly, ran afinger down the swesaty side of her empty glass, and looked on something
that only she could see. Then she sat upright on her stoal. “ Alright. I'll have to explain somethings; but
thisis how | went down with Luke Bonhomme. Luke Bonhomme! Oh, was there ever aman with so
ingpt aname!™

* * * %

| should begin by telling you that | love the outdoors. When | went into biology | pictured myself inthe
wild. A naturaigt, observing and recording, describing new species. | didn't count on days spent tied to
desks, buried in journals, importuned by grade-crazed students. Ah, but there's nothing for it when you're
an associate professor but to bend yoursdlf to the whedl. At times, gazing at blank and bored young
faces, | would wonder: Arethere green fields somewhere? Lonely, rocky crags? Dank tidal estuaries?
Dark and haunted caves? So whenever—as Médlville wrote—it's *adamp, drizzly November in my soul,’
| know it'stimeto get out inthefield assoon as| can. Itisaway | have of driving off the strangulation of
theivy-covered walls.

Now grant money has never come easy to me—I don't have the knack for writing the proposals—but it
bounds toward L uke Bonhomme like eager puppy dogs. So when the word went around the department
that he was organizing field work for the summer quarter, | went to seeif | could hang some research of
my own on his proposd.

I'm not sureif he even knew who | was at that point. Certainly he gave that impression. Now, | might
have been new, but the department issmal, and it may have been acaculated affront intended to show
me my appointed placein hisuniverse. But then, he lived in aLukocentric universe, so he may not have
been intentionally rude. He may only have been thoughtlessy so. | think that may beworse.

How was he rude? It was in everything he did. Theway he pursed hislips when he talked to you. They
way he dways made you wait when you caled on him with aquestion. It wasin the way he walked, for
theloveo’ Mary. But ... Oh, hewas brilliant!

When | suggested that | include my researches on micro-adaptations of apine flora—we were going to
Mount Rainier for the field work—he smirked and told me that was in the wrong direction.

| dmost told him to, ah ... But hewas dready inlove with himself, and | redly did need the fidd work.
Publish or perish, right? But Luke told methat sinceit was his grant, I'd write about what he told meto
write about. Something no doubt to ornament his own research.

"Don'tworry,” hetold mein that nasa drone of his. “The Nobe Prize will make up for it. If you follow



meto Rainier, you can follow meto Stockholm.”
Well. No one ever said he lacked confidence.

Alright, Uncle Jm. ybrisz. But, by God, | think he could have gotten there! What's the point of falling
unlessyou'vefirs scded aheight?

* * * %

It was my outdoor experience, of course. Otherwise, | don't know if he would have taken me on. But he
asked me about caving and rock climbing, and what | said must have made an impression because by the
timel got back to my office there was an e-mail waiting for me. “You'rein,” it read. “ Arrange spelunking
gear for five people. Camping suppliesfor two months.” Evidently, | could be useful. That wasthe only
criterion. At the very leadt, | could tell him that cavers never say “ pelunking.”

* * * %

| met three of the otherslater that same day.

Knobby Bryant was Luke's grad student: young, wiry, and with aprominent Adam's apple. Bonhomme
needed a serf to do his scut work. Knobby had climbing experience, but he was dong mainly to keep
Luke's notes and samples.

Cap McConndl was, in theory, Bonhomme's peer, but whilein theory thereis no difference between
theory and practice, in practicethereis. | found out later that McConnell was up for tenure but shy on his
publications. Luke had promised him a breskthrough in geochemistry, and so a certain spirit of
desperation had lured him into our company.

Wendy Chen was an engineering student. She would not be climbing with us, but would stay above and
monitor the fiber-optic link that we would maintain.

* * % %

Wetook arental van out State Road 165 to the park entrance and from there to the Carbon River
trailhead. | drove and Knobby sat shotgun. Hefairly bounced in his seat the whole while, so excited was
he to be part of the project. In the back seet, Cap stared morosdly at the passing scenery while Luke
read maps and jotted from time to time in a pocket journal.

A ranger met us at the trailhead, and there were papers and other formaiities. Stay on trails. Do not pick
flowers. Carry the* 10 Essentids’ and Leave No Trace of your visit. | could hear the ranger capitalize
Leave No Trace. Thiswas al done with such grave solemnity that | nearly raised my right hand and
swore on amap of the park.

| could tell the ranger was not happy. The amount of our equipment hinted that a trace of something might
be |eft somewhere. “What are extremophiles?’ she asked, referring to our permit.

"Biologicd lifeforms,” Luke answered, “that have adapted to extreme conditions—around ocean thermal
vents or, aswe hopeto learn, in deep lightless caverns.” He managed to say thisin atone that implied
some deficiency on the ranger's part for not having known.

Certainly the ranger heard it that way. She folded the documents and stuck them in a pocket of her
jacket. “Your permit expiresin Sx weeks,” shereminded us.

The second van had arrived behind us with Wendy and four more grad students co-opted for the day to
carry our equipment to our base camp. Since no wheeled vehicles were permitted inside the park, it all
had to be carried in by Shank's Mare. The grad students were husky outdoors types and were getting



fifty bucksfor the work.

We divided the equipment among us and each took a share, except L uke, who had the maps and walked
on ahead of us. | think heliked being “bwana’ with aline of bearers behind him. Cap and | carried the
power source, each of ustaking ahandle. Wewould use it to power our communicator and recharge our
batteries and lights while belowground. We planned to spend several weeks below ground, and it
wouldn't do to lose our lights or our contact with base camp. It's dark down there. Cavers have been
known to hallucinate when deprived too long of light. | don't know what the ranger would have done if
she had known our “ battery” was anuclear device, like those they use to power deep space probes.
People sometimes don't think clearly about things like that.

It was athree hour hike. Just past Alice Falls, there was aside valley running off to theright, and on a
boulder a the fork in thetrail sat alarge man with black ponytailed hair and wearing a deevel ess bush
jacket. He had arms like legs, and they were decorated with intricate tattooing.

"Our guide,” said Luke.

Billy Quiemuth was aNisqually Indian from down near Fort Lewis. When he saw us coming, he studied
usfor amoment, then rose and said, “Thisway,” and turned up the side valey. Luke had started to say,
“Let'skegp moving,” but he was saying it dready to Billy'sback. | think he was alittle miffed that the
guide hadn't waited for ingtructions.

Billy's stride could eat miles, but after afew minutes he looked back and saw that, burdened by our
equipment, we had falen behind, and with a shrug, he adjusted his pace to ours. His whole body said, “I
antinno hurry.”

"The caveisanold Indian site,” Luke told Cap and me as we struggled behind him. Heheld up an old
browned notebook tied up with astring.

"Sacred?’ asked Cap.
"Arent they dways?'

"Naw,” said Billy without turning. “ That's all donewith. I'm a Presbyterian. We used to go to this cave
an’ smoke weed when | wasakid."

* k k %

It was late afternoon when we reached the mouth of the cave. Luke had our “bearers’ set the equipment
just inside, micromanaging until they had things arranged to suit him. 1t would be a three-hour hike back
for them, and they were not wishful of finishing that hikein the dark. Even with the flashlights that were
oneof the“Ten Essentids,” that would be a chancy thing.

Luke paid the four with checks. It was a Friday afternoon and he paid them with checks. That was so ...
s0 Luke.

Thefirst thing we did was arrange our degping bags and set up the stove. We would begin our descent in
the morning after ameal and agood night'srest. | wondered why Luke had really brought us here.
Extremophiles, my left buttock. [Sorry, uncle]

That evening, after we had eaten, L uke gathered us around the lamp. It was bright—LED, and powered
like | said off atomic batteries—but caves have that peculiar property by which their shadows are not
dissipated by light, but rather retreat deeper into cracks and crevices. It seemed asif we only illuminated
the darkness.



Knobby vibrated so much that | thought his clothing would catch fire. Beside him Cap sat like one of the
rocks he studied, so that between them the two averaged anormal amount of movement. Asto the other
two members of our group, Billy sat apart with his eyes closed, apparently adeep, while Wendy busied
hersdf running tests on the communication gear. The research as such did not involve them.

Luke unfastened the flap of his bush jacket and extracted that yellow-brown notebook | had seen him
reading earlier. He removed the rubber bandsthat held it together. “This,” he explained, “isthe journd of
Ezra John. He was a naturalist of the old frontier days. He traveled up the Red River, dong the Missouri,
across the Great Basin and the Rockies, eventualy here to the Pacific Northwest. He made literdly
thousands of observations and sketches of the floraand fauna he saw aong the way. He aso made
geologica observations, McConnell, which should interest you, especialy of the‘ sand blows inand
around Cahokiaand the Missssppi Vdley."

"'Sand blows,” said Knobby. It could be taken for an acknowledgment or a question.
Luke nodded to Cap. “Why don't you explain, McConndll?"

Cap grimaced, perhaps wondering if Luke were not trying to catch him out with apop quiz. “It'sa‘sand
volcano',” he said. “ During earthquakes, water-saturated sediments below ground can liquefy and shoot
up through the soil, making a cone of sand, complete with a crater in the top. They can range from afew
millimetersto afew metersin diameter. Y ou say this John fellow visited Cahokia. Quite afew sand blows
erupted around there during the New Madrid earthquakein, oh, 1810, | think."

"In1811and ‘12,” Luke said.

Cap looked at him for amoment and then said, “Y eah. Okay."

"Sand,” sad Lukein ameditative voice, “isslicon dioxide."

"Modlly,” said Cap. “There are limestone sands and gypsum sands and—"

Lukewaved his hand. “Not usually inland or outside the tropics. The blows around the New Madrid and
other earthquake siteswere silicon dioxide.” He amiled benignly.

Whilewewaited for enlightenment on thistrivid point, Billy gpoke up, showing that he had been listening
al aong. “ Ezra John, he was a Choctaw Indian come up from down the Territories, back after the
Remova. Helived with the Nisqually for severd years. Made quite an impression, because we'd never
seen acivilized Indian before. Then he faded from ora history into ora tradition and became a culture
hero. There are stories about him. Jeeze, | haven't thought about those storiesin years. Thetales say the
Earth Mother gave him birth. He come up, taught the Nisqualy crafts like farming and blacksmithing, then
the Earth swalowed him again.”

"Blacksmithing, | can understand,” | said, “but farming?”

"Ah, that'sjust how folklore works. Once events are far enough in the pat, they all happen at the same
time. ‘Origintime’ ingtead of ‘higtorical time.” Red people become culture heroes and whatever needs
explaining isassigned to one of ‘em. De Brazzawas areal man when he reached the Congo in 1880, but
by 1960 he had become a culture hero to the Tio folk who lived there. Same thing happened to Ezra
John. They don't tell his story no more; they tell stories about him.” When he saw uslooking a him, he
shrugged. “ Anthropology major. Seattle U.” He grinned. “ Sdf-defense. | plan to study the folkswho
cometo study us."

Luke had listened with the benign patience that said others were doing hiswork for him. When Billy



lapsed into silence, Luke turned hisflashlight to the cave wall just above the entrance. There, chisdled into
the rock wasasymbol: EJ

"EJ” heexplained, asif we couldn't seeit for oursalves. “Hismonogram.” Luke wagged the tattered
journal he kept in his pocket. “ He filled twenty-saven notebooks on hisvarious journeys. Thisisthelast.
The twenty-seventh. It describes his journey deep into the earth—and what he found at the bottom."”

| had been silent during this entire discussion, busying mysdlf with our equipment. But | had findly grown
tired of Luke'slittle gamesand, just to end the matter, | set the climbing ropes aside. “ And what was
thet?"

Luke smiled a melike | wasadim pupil who had finally asked a bright question. “ The answer to the
monogeness problem.”

Doc interrupted. “Monogenesis. Y ou mentioned that before. What isit, exactly?"
Father McGinnity grinned. “In theology, ‘ monogenes means ‘ the only-begotten.’”

Jeanne had been staring vacantly at something invisible and shook hersdf aware. “Nothing quite so
dramatic as that, uncle. No. Y ou seeif abiogenesisisinherent in the laws of physics and chemistry and
not in the whims of chance, then...”

"Then why did it hgppen only once?’ That was Danny, and it surprised us al that he would seeit firdt.
“Sure,” he continued in arush. “If it was o natural, so inevitable, why didn't life hgppen twiceright
here on Earth? Why isn't it happening every day? But you say life was only created once—just like
Genesissays.”

"What Genesissays,” Father McGinnity told him, “is* producat terra animam viventem in genere sUo...’
That'sthe Vulgate. ‘ Let the earth bring forth dl kinds of living things” Y ou'll note nature doesthe
bringing forth, and | don't see that God told her to stop.”

Danny lowered his glass of Harp to the countertop of the bar. “Are you trying to tell methat evolution is
in the Bible?"

Jeanne winced. “'Let the earth bring forth? No wonder Davischen was so hostile this afternoon!” But
she did not then el aborate on the comment.

"Besides,” Doc sad, “any lifeformsthat got Sarted later would have been gobbled up by the ones
dready here"

"The tillbirth theory,” Jeanne said. “ That's one answer."
"But there are others” | suggested. “Or you wouldn't've called it the ‘ monogenesis problem.””

"Oh, certainly. Through any finite collection of factsyou can draw an infinite number of theories. Danny
was right to ask why abiogenesis happened only once—if it did. But Doc might be wrong. It's not aways
the established lifeforms that win out. In fact, evolution pretty much saysthe opposite, doesn't it? The
Ediacaran biotaare truly weird. They don't fit into the known phyla. The Cambrian biotado—mosily.
Did the Ediacarans evolve into the Cambrians? Or were they two separate events, with the Cambrians
replacing their predecessors? Thefossil record istoo sparse to say. And hereésathird possibility: All the
major modern phylaappear abruptly in the Cambrian Explosion. Would it be so sirange if some phyla
originated in separate abiogenetic eventsin different places around the world, established themsalvesin
digtinct niches, and then spread out and mingled, giving the impression of an * explosion? Sponges and
jdlyfish redly are peculiar compared to the bilaterian rest of us."



Doc waved ahand. “Aah. But thoseve all got related DNA. Remember when they found those creatures
living around the degp ocean therma vents, and they thought at first that they might represent an in-de-
pen-dent Tree of Life? But their DNA turned out to be the same as all the rest of us, which provesthey
sharethesameorigin.”

But Jeanne had warmed to her topic. “Doc, if physics and chemistry do set boundary conditions on the
DNA, smilarity needn't indicate common descent. It may only indicate alimited solution set. The
determinism of physics and chemisiry takes abig bite out of the randomness of evolution. Sorry, Danny,
but it needn't be asimprobable as Hoyle inssted. But it also mucks up the molecular clock, and that may
mean that there are multiple geneses that we smply can't distinguish because their DNA 10oks like they
might be related. But | could not imagine that L uke Bonhomme would have so proudly announced that
we would find ‘the answer to the monogenesis problen’ if that answer were that it only happened once.
He had to have meant a second genesis, a second tree of life."

* * % %

But L uke was atease [Jeanne said, taking up the tale once more]. He told us only enough to lead uson. |
should have reasoned ahead of him, but dl | could foresee was that he had found acluein John'sjournal
hinting at some deep-in-the-earth extremophile. | didn't see how its DNA would be different enough to
Settle the matter. The monogeness advocates would say the DNA showed evidence of common descent.
The polygenesis advocates would say the DNA seemed related because there were only so many
possible ways that DNA could look.

But of courseif | could see that, so could Luke, and he would never have assembled our little expedition
if theonly thing lurking at the end of it would be aresounding “maybe.”

Thefirst descent was the roughest: anearly sheer chimney, the dead remnant of avolcanic vent. Billy
tossed arock down the center and grinned ferociously while we counted off the seconds before its rattle
announced the depth of the tube. He winked a me. “Remember what they say. Gravity isnot our friend.”
But an LED lantern, lowered into the shaft, revealed pitons driven into the rock at intervals. John had
gonethisway, and what he could do with old-style hemp ropes we could do with modern nylon.

In the two weeks running up to the expedition, | had tested each of our team-members climbing ability
and was satisfied that even Knobby could handle the descent. Billy, | was not sure about, as | had not
met him until that day, and | assumed at first that he had only been hired to guide usto the cave. But
stepping to thelip of the chimney, he looked into the darkness and grinned at me. “Not as degp asit
looks™

"No?'

"Deeper.” He chuckled. “But there's aledge about three hundred feet down where we can rest.”
| paused while lowering the rope with our supplies. “Y ou've been down there aready?"
Henodded. “A littleways."

"What do you think well find down there?"

"Depends on what you look for, doesn't it."

* * % %

We expected the temperature below ground to run around fifty degrees, the mean for thisregion. We
had dressed in thin layers for comfort, and now we pulled on our coverals—fewer loose edges to catch
on things—and donned and checked out climbing harnesses. We said good-bye to Wendy, promised to



cdl in once aday, and went down the chimney.

| won't go into that climb in any great detail. It was painstaking, but not especidly daunting, and aclimber
who doesn't take pains can wind up dead. | went first and Billy went last, since we were the more
experienced climbers. | did astraight shot, absalling with my chest rack. On theway down, | passed
severd old pitons hammered into the rock, and aong one stretch, alength of old hemp ill hung. Ezra
John had evidently left ropesin place, but they had decayed over the years. | warned the others not to
grab hold of them and continued down. When | reached the ledge, | belayed for Knobby and Luke. Billy
camelast and drovein rebdays at intervasto facilitate our return climb.

Like John, we left theropesin place. | wondered if climbers a century hence would know who we had
been when they found their frizzled remains

It took most of the day to complete the descent, and athough L uke was anxious to press on and
Knobby waslike abunny with adrum, | ingsted we make camp. L uke chafed, but he was smart enough
to redlize that you don't bring an expert dong in order to ignore her advice. | could seethat Billy was
ready to back me up, but he kept silent. The last thing aclimb leader needsis a second leader.

* k k %

Beforeturning in, | checked the rest of our equipment, and Knobby attached the fiber-optic cableto a
repester. We had severa spools of it and planned to run them out asfar as we could. Knobby plugged in
the transmitter and called Wendy. It was just atest. We could have hollered up the chimney to her.

| circled the room into which we had come, saw three clefts that seemed to lead out of it, and over one
of themwasan EJ. | turned alamp into its dark interior, but it didn't get much lighter.

"It widens out farther down,” Billy told me over my shoulder.

"A good thing, too, given the baggage we're carrying. Any more pitcheslike the chimney?'
"One more | know about, but not aslong or steep.”

| grunted, then turned to face him. “Any ideawhat Luke hasin store for us?"

He only shrugged. “The eder gods, maybe?!

"The elder gods.”

"These mountains, they were people once. ThereésaNisqualy legend about the Beautiful Firekeeper.
She kept the peace between two quarrel some brothers; so when the Great God turned them into
mountains, she was turned into athird mountain set between ‘em.”

"Were they, now? Which mountains?'

"The brothers became Mount Adams and Mount Hood. The firekeeper became Mount St. Helens.
Appropriate, don't you think, for afirekeeper? But in the story it was the two brothers who were aways
blowing their tops. | think Nisqually legends remember atime when the volcanoes were more active.”

"What about Mount Rainier?’ | asked him. “ Do you have agtory for this mountain?'
"The Miser of theMountain...”

"Supper'sready,” said Cap, who had volunteered to cook this time. Chicken soup. Red beansand rice.
It smelled wondexful.



Luke emerged from the folding tent he had brought aong for hislordly privacy and looked around.
“Here,” hetold Cap. “Look these over and tell me what they say to you.” He plopped astack of papers
beside the geologist, who glanced at them before attending to the soup. L uke tossed his head toward the
crack intherocks. “ Quiemuth. Isthat the way John took? Never mind. | see hismark. Bryant, come
with me.” And then he returned to his sanctum. A few momentslater, Knobby ducked insde with him.

Cap did not look up from his cooking. “Maybe hell trip and fal down avolcanic tube.”
"That'saterriblething to say,” | told Cap.
"Theman aint afool, neither,” said Billy.

Cap grumbled some more, served out the food, and hollered to Knobby to come and get it. “ The great
man can figure the rest out for himsdf,” he said.

* * * %

After supper, as| was cleaning the plates, Luke held another of his*underground seminars.” Hisanswer
to the problem of abiogenesis was aresurrection of the Smith-Cairns hypothesis, which disappointed me,
because | had been expecting something more twisted, more novel.

Clays result naturally from slicatesin solution, and their fault Sructure, domain structure and
cross-sectiona shape are al copied asthey accrete. When mechanical stresses cause them to snap this
information is exposed at the ends of both the resulting crystas.

"In other words,” said Luke, “it's heritable information.”

"Not redly,” | told him. “The crystalsdon't build themsdvesfrom it theway biologica organisms
sdf-assemble from their DNA."

"It'sinformation,” Lukeingsted. “And the two fragments get it from the origind. Fits my definition. Now,
suppose one form of clay is tickier and so more likely to st up astream bed. That leadsto further
sedimentation, and to flat areas exposed to the air. Theflat areas dry out, the wind blows the dust
around, and some of the crystals fal into another stream and start the cycle over. So the sticky clays
become more successful. Naturd selection.”

"Sticky clays,” said Cap in avoice lessthan convinced.

"It needn't be stickiness, McConndll,” Luke said. “Brittleness, weight, speed of growth, anything that
expedites replication will make that form of crystal more common.”

"It'snot naturd sdlection, Luke,” | told him. “Not the Darwinian kind. Not every natura sorting
mechanism can be caled—"

"Oh, quiteright, Price. Quiteright. But it isaprototype for thered thing, isn't it? Just like the replication
of fracture domains and such isa prototype for * heritable information.” It needn't be the real thing to be
like thered thing. I'm glad you seethat.”

Luke had away of turning criticism of hisideasinto support for hisideas. Y ou could point out aflaw in
his reasoning and the next thing you knew it was part of hisreasoning. Laying into him waslike punching
pillows. Suddenly, nothing happened! The head pat wasworst of al.

Knobby said, “But what has that to do with abiogenesis?'

"It'squite smple, Bryant ... Complex proto-organic molecules can be catalyzed by the surface properties



of slicates. Y ou should know this, McConnell. The surface grooves can entrap these carbon polymers,
protecting them from UV or wave action that might otherwise disrupt them; and they will be* carried
aong for theride' asthe crystals grow and fracture. At some point, exaptation occurs and the organic
molecules begin to grow and replicate on their own.”

"You mean,” said Cap, “that a some point amiracle occurs. It's an attractive story, Bonhomme, but al
the hand-waving plaugibility in the world won't get you over the empirical hump.”

Knobby roseto histhess advisor's defense: “But it makes sense.”
"Y eah? So did antiperistalsi's, geocentrism, and the world-flood.”

Luke was accustomed to Knobby's agreeable nature. Cap rubbed him thewrong way. “ Thefloodisa
cregtionist fable” he said.

"Soislife being formed from the clay of the earth,” Cap answered. “But Xenophanes never read the
Bible. He was a Greek pagan who drew his conclusions from the facts. Hed seen marinefossisin the
mountains of Greece, and the only natural process he knew of that could deposit ocean life on land was
aflood. It was seefloor uplift that would have sounded supernaturd to him. He couldn't see it happening.”

"You'reright,” Luke countered blandly, “we mustn't assume that Smith-Cairnsisfalse just because we
can't see the process going on today."

That flustered Cap, because he hadn't been drawing that conclusion. Me, | leave philosophy to those
trained to do it—and scientists are notorioudy rotten philosophers. But | must have made aface of some
sort because Luke turned to me. “And what are your thoughts, Price?’

"Y ou have an answer,” | told him, “or you think you do, or you wouldn't be dragging us down the rabhbit
hole with you. So why not just tell us?'

"| told each of you: Follow me here and you can follow meto Stockholm."
"Metoo?’ sad Billy with an impossibly innocent |ook.

Luketreated the question as ajoke, and talk drifted, asit always does among scientists, to the possibility
of testing the theory. What would congtitute supporting evidence? What would provide fasfication? That
was not as easy aquestion asit sounds. The Greeks thought heliocentrism fasified becauseit
contradicted known facts: There was no observable parallax in the fixed stars. Duhem thought Maxwell
had been fasified by permanent magnets—and the dectron was like an epicycle, a
particle-of-convenience tacked on to save the equations. | wondered what L uke thought he had in his
back pocket.

And | wondered too what “obvioustruths’ we held that would give future scientists the chuckles.

| suddenly realized that Cap was the key member of our team. Knobby was dong to be Lukes dave,
and Billy and | were along to ensure climb safety. But why exactly had Luke Bonhomme dragged Cap
into this?

| could only conclude that L uke believed that Ezra John had found afossilized clay matrix—and we were
thereto witnessits discovery.

* * * %

Of course, what does afossilized rock look like?

* k k %



The next day saw aseriesof climbs down afew short pitches, into which aflight of steps had been
carved. Billy—and Ezra John—nhad told us about them, but it was till agtartling thing to find thisfar
underground.

"Nisgually carve‘em,” said Billy, “or whoever come before us.”
"Why would they have come down here?’ | asked him.

Billy shrugged. “Religion, maybe. The stairswere cut by Those Who Came Early. Remember | told you
how ord tradition has only two eras. historica timesand origin times? About the Early Ones, we don't
even haveorigin sories”

The stepsled to agallery of colored crystalsthat caught al of us short, even Luke, who had known it
was ahead. The crystals grew in beds on thewall of the cavern and flickered in ochre and green and red.
Knobby so far forgot himself that he whispered, “It's beautiful .

Billy nodded. “I'd've carved those steps mysdlf, just to come here.”
"John described this gallery in hisjournal,” said Luke, “but ... | can seethat wordsfailed him.”

"Fracto-luminescence,” Cap told us. “ The crystals convert vibrationsinto light. Hey! Remember crystdl
radio sets?’ The crystds blinked as he spoke. | was reminded of Christmastree lights, not crysta radio
sets. | wondered if these“light echoes’ of our words would convince Luke that the crystals had a

“language.”

"John had two Nisqually guideswith him,” Luketold us, “and he mentioned how the crystalsflickered
and flashed to their shouts of amazement.”

"Hear that hum?® asked Billy.

Therest of ushadn't noticed any sound until then, and Billy's question led naturdly to acomicinterva in
whichwewereal crying out “quiet!” and “hush!” until by incrementd stepswe achieved silence. Luke
turned off hislamp aswell, and the rest of usfollowed suit until utter and absolute darkness enveloped us.

Thereisno more still aplace on earth than a deep cavern. The only sound was our own bregth; there
was not the dightest hint of a breeze.

Sand-strewn caverns, cool and deep,
Wherethewinds are all aseep.

Sand strewn ... The crystals continued to flicker, but more dimly. | thought | could detect, just beyond
the range of my own hearing, ahum like the sgh of adying organ.

"Subsonics?” Cap guessed. “The Juan de Fuca plate is subducting under the North American plate
somewhere down below us. Very low frequency vibrations from the subduction may beinducing light
flashesinthe crystas.”

"l said hush, McConnell.” Luke had alaser pointer. | don't know why. Maybe he expected to givea
lecture. When heaimed it at anearby crystd, it began to purr—I don't know how better to describe
it—it began to purr like acat in sunlight.

"It works both ways,” he said. “Light induces sound.”

The sound of thefirst crystal induced light inits neighbors, and soon the chain reaction had the crystal



bed blinking again. Luke flipped his pointer off, blanketing us once more in absolute darkness asthe
colors dowly damped out.

Thistime, before anyone could speak, aripple of color passed like a glissando through the crystds,
running from our left to abend just out of Sght on our right. At the sametime, the floor of the passage
trembled. It was like the rumble you sometimes fedl on a Manhattan Street as a subway train passes
benesath you.

"Microquake,” Knobby whispered, and he looked back at the way we had come. | think it had not
occurred to him until then what an earthquake might mean underground. Luke, however, looked off into
the shadows on our right.

* * * %

When we made camp that night, L uke called Wendy on our land line. Reception was good, considering
that we had spliced the repeatersinto the line ourselves. Luke reported that al was well and Cap added
something about the Singing crystals. | think at that point he had a paper in mind to get histenure. For my
own part, | mentioned some fairly ordinary cave-dwellers| had found and written descriptions of,
including a species of sightless bat. New species, to be sure, but not new kinds of species.

W, thousands of papers have been written on “discoveries’ far less momentous. Quantity, not content,
mattered. Darwin or Newton, taking thoughtful years between books, would never have survived in
today's academe. Or they would have been forced by the sdlective pressures of surviva to dribble out
their ingghtsin haf-formed tidbits.

* * % %

The next day's descent led to an ancient lavatube that doped sharply downward. It was hard not to pick
up speed aswe made our way aong it. Knobby forgot himself and stumbled into an awkward canter
before he outran hislegs and went body surfing on the harsh flooring of the tube. He was badly scraped
and bruised, but it could have been much worse. Shortly after, Cap lost his grip on the spoal of
fiber-optic cable we were unreding behind us and it clattered ahead into the darkness. Billy grunted and
said, “We shoulda thought of that sooner.” He drove a spike into the wall of the tube and hung a
motion-activated LED floodlight on it. Cap said, with ady voice, “We're not supposed to leave anything
behind when we leave.” But Billy only shrugged. “Ranger no like ‘um, she comedown an’ take ‘um.”

A moment |ater, the fiber-optic cable, which had been lying dack on the floor, abruptly straightened and
went taut with an audible twang. Cap laughed nervoudy. “Looks like we caught something.” Luketurned
and looked at him, but said nothing.

Billy and | rigged arope and pulley to the tube wall, and we used that to control our descent down the
steep pitch.

* k x %

What had made the fiber-optic cable go taut was that the redl, bouncing and rolling down the tube, had
reached awide crevassein the rock and had tumbled into it. It hung now like a plumb bob on the end of
the cable, pulling it. | was surprised it had not broken loose.

The chasm ran through a chamber whose ceiling was ost in the darkness above and whose floor was lost
in the darkness below.

Cap whistled and panned his LED aong the fissure. “ Deep fault line” he said. “Part of the Western
Rainier Seismic Zone. Secondary cracking in the North American Plate, | think.” Heturned to Billy.
“Y ou see, the Juan de Fuca Plate out in the Pacific, it's subducting ... It's shoving itsway under...” He
emphasized thiswith hand motions. “...under the North American Plate, ploughing northeastward at



three to four centimeters per year and pitching downward at thirty to sixty degrees. That'swhy the
Sea-Tac region has so many earthquakes—and why the Cascades are a range of not-so dead
volcanoes. The Cascades are the result of crumpling ... Say, that tube we came down was pitched about
forty degrees. | bet it tracks the subducting plate beneath us. In fact, | wonder if this crevasseis deep
enough that we could actudly see the Juan de Fucaitsdlf at the bottom—"

A man suddenly finding himsdlf in his comfort zone can become remarkably loquacious. For me,
volcanoes and subduction earthquakes were hardly more comforting than that Rainier's status as “ extinct
volcano” was only provisona. St. Helen's had been extinct, too, until it wasnt.

But Cap's sudden silence drew our attention, and we aimed our own lampsto join where his own now
rested.

Sixty feet below thelip of the sheer drop and afew dozen yardsto our left was aledge. And on that
ledgelay abody.

Clad in heavy flannels and resting on a canvas rucksack, the mummified eyeessthing stared back at us.
The unnatural angle of repose bespoke a broken back. The ragged and torn hands and missing fingernails
told of afrantic grabbing for handholds that had not been there.

Billy peered over the edge. He saluted the body. “Hello, Ezra."
Therest of uslooked a him. “How do you know it'shim,” Knobby asked after amoment.
Billy shrugged. “How many people ever came down here?"

L uke wagged the daybook like achastising finger. “If that's him, how'd hisjourna makeit back to wind
upinour library's collection? Theres a point alittle farther to our right where the crevasse closes up to no
more than acrack in the ground. That's the way John describes."

But Billy only shrugged again. “Okay. Maybeit an't him."

| moved alittleto the left, until | was standing directly over the ledge, and played my light acrossthe
rocks opposite. There was atunnel there that looked like the continuation of our lavatube, broken off
and offsat dightly by the shifting fault at some unimaginable past time. | sensed that someone had cometo
stand beside me and turned to see Billy.

"A good run,” he said with atoss of his head to the opposite tube, “and aman in top condition could leap
acrossthe fissure, easy."

"But why risk it, if he could just step across farther down?”

"Why, that'sagood question,” said Billy. “And maybe if we learn the answer to it we can avoid joining
ol" Ezradown there on theledge.”

| tried to seeinto the darkness of the tube's continuation, but my lamp only illuminated the shadows.
“What's down that way?"

"Dunno. Never camethisfar. But the story of the Miser on the Mountain tells usthat you can't climb Mt.
Rainier without leaving something behind for each thing you take.” He looked at the mummy on the ledge.
“Don't know if it makes adifferenceif you climb down instead of up, but whoever that is down
there—Ezra or some nameless stranger—he sureleft alot behind. | hope whatever he took was worthiit.
Come on, we gotta haul the rest of the cable out of the pit.”

* k k %



When we continued our downward trek the next day, the sharp edge of Cap's enthusiasm had been
dulled, but he did not revert to that sullen temper in which he had begun thetrip. “I'll get at least two
good papersout of this” he had confided to me once we were in camp and had checked in with Wendy.
“That rift gave me some ideas about the Nisqualy Quake of 2001."

Lukedidn't even look up from his own note taking. “ Have you finished studying the seismic charts| gave
you?'

He didn't seem to expect an answer, which was agood thing because Cap didn't give him one. If you
ever want to take the bloom off arose or wipe the smile from ababy's face, Lukeisyour man.

| really do think thereisavaueto going down now and then on your knees. If | hadn't done so, | would
never have seen them.

| was on my knees becauise Ezra John had taken us through an especidly tight passage, and while
Knobby could duck-wak with only ascrape to histemple from an unfriendly stalactite, the rest of us had
to crawl. That's how | noticed the grotto off to the l€ft.

Perhapsit was the sound of adight rustle, perhapsit was ahint of motion in the darkness. Perhapsit was
thesmdl. “Hey!” | cried, being last in linein that particular passage. “Which of you guys cut one?” |
heard agiggle from up ahead—Knobby, | think—as | played my lamp into the grotto.

The MedusaGrotto, | called it afterward. All dong the floor againgt lefthand wall was awrithing bed of
white tubes from which red gill-like Structures emerged and retracted. They looked like small crimson
snakestrying to strike therock itsaf. Careful, | remember thinking, you'll blunt your fangs. | ran my
light around the rest of the grotto, but the strange creatures were nowhere else. “Hey!” | cried more
loudly. “ Get aload of thigl"

From farther ahead | could hear Cap'svoice. “What isit?

"Lipgtick gpplicators dancing the samba.” That earned me silence, followed by the sounds of others
crawling back up the passageway. Well, they did look like lipstick applicators, and their wavy motions
would do for dancing. Suddenly, it al clicked into place, and | knew what | waslooking at, and | knew it
would make my reputation.

"Wdl, well, well,” | whispered. “What are you guysdoing here?"

* * * %

"Tubeworms,” | told the others when they had crowded with me around the mouth of the grotto. “ They
werediscoveredin ‘ 77, living around thermal ventsin the Pacific. In the degps, they can grow up to nine
meterslong. The tube's made of chitin and that red structure absorbs oxygen, carbon dioxide, and
hydrogen sulfide from the vent weters.”

"That red thing'sthe worm, then?” asked Knobby. “And it livesinsde the tube? Sort of like cora ?*

"No the whole thing is the tube worm; but ... the tube worm's not the whole thing. Y ou see, they've no
mouth or digestive system. So by themselves they'd be unable to eat. But their blood hasthe
‘superpower’ to trangport the H2S from the vent watersto billions of bacteriathat inhabit itsingdes. The
bacteria use the H2S and provide carbon for the worm to grow. In acertain sense, the tube worm isn't
even awhole organism—uwithout the resident bacteria, it would be just dead organic matter. But the
worm and the bacteriatogether ... They're on the way to becoming a standal one organism. Don't tell me
thereare no ‘trangtiond’ forms. Don't ever try to tell me that.”



| was actudly trembling. Thereisacertain feding known only to scientists and mathematicians—and
perhaps to explorers—when something new swimsinto their ken.

"Ezra John didn't mention those things,” said L uke. “ Come aong Bryant. Welve notesto collate.”
Crouched at the back of our group, he did not have aclear view, but as an expert in extremophileshe
had to be familiar with the Pacific vent creatures. It suddenly occurred to me that Luke Bonhomme was
jealous. Cap's discoveries had not threatened him, since they were off histurf, so to speak, and he could
aways claim that he had led Cap to them. But | had pulled this one out of ahat, and in his own specidty.
And infront of witnesses.

Cap and Billy remained behind with me. Cap nodded at the tube worms. “ And these are specia because
7!

Billy grunted. “1 don't notice any vent watersin there.”

"That'sright,” | told them. “Cap, help me out here. Tube worms have been found on the Galapagos
Ridge, the East Pacific Rise, and the Juan de Fuca Ridge. Where would the next underwater ridge be?"

Cap thought about it some and then broke into agrin. “Why, we'd be standing on it right now."

"That'swhat | figured. Asthe Juan de Fuca plate jacked everything up, that ridge turned to dry land and
this one vent species managed to hold on for the entire ride and become aterrestrial form. Volcanoes
emit hydrogen sulfide, and these * Rainier tubeworms must have somehow learned to harvest it from the
ar rather than from vent waters."

"Never seen those except around stinkstone,” Billy said. “I always though they were plants of some sort.”
"When did you see tubeworms before? Y ou said you'd never gone beyond the Nisqually Stairs.”

"Oh, they're in other chambers, down ways John never took. Besides, | got atradition to uphold.”

"Wheat tradition?"

He grunted and assumed his*“Noble Redman” pose. “White man find new thing, but Injun know it long
Cap frowned. “What is* stinkstone'?"
Billy cocked his head and grinned. “ Stone that stinks. That's the—watchum callit—strata, those worm

things are touching.” Heindicated aband of greasy-looking rock. Cap inched into the grotto to get a
better look.

"Foid,” | heard him muitter. | thought it was some sort of geological cussword, but he explained that a
“foid” was an igneous rock that contained more than sixty percent feldspathoid, and that feldspathoids
were tectosilicates that resembled feldspars. He did not explain “tectosilicate,” which wasjust aswell, or
the terminologica dominoeswould till be toppling.

He did add that such foids were both rare and unusud. At that point, heinvoked “akali hydrosulfides’
and other like occult terms, but | fell to thinking that arare species of igneous rock and arare species of
terrestrial tube-worm would not be cohabiting by chance alone. That would be rare to the second power.

"Why do you cdl it ‘stinkstone,” | asked Billy.

Our guide grinned and, opening his canteen, hetook asip and spat it at the rock.



Cap ducked back. “ Oh, man! What the...” Then he sniffed more ddliberately, as a chemist doeswhen
confronting an uncertain vapor. “Hydrogen sulfide!"

Billy nodded. “ The rock farts when you squirt water on it. We thought it was great funwhen | wasa
teenager. If you light amatch—"

"We get thepicture,” | told him.

Cap used the claw of hisrock hammer to break out a specimen from the vein. He had to lean close to do
it, and hisnose wrinkled in disgust. “I'll bet the ore contains sodium sulfide or one of its hydrates. Those
emit hydrogen sulfidein moist air. There must be a constant miasma diffusing out from the rock.”

"Stinkstone,” said Billy withanod. “Likel said.”

"Hydrogen sulfideisalot like water,” Cap commented when he had let out his bresth and backed away.
He put the rock in aplastic specimen bag, sealed it, and wrote atime, place, and context on the label.
“Except it'sagas, and water'saliquid. And water's necessary to life and this stuff's poison—except to
your buddies here.”

"Yeah,” | sad. “Except for being a poisonous gasingtead of alife-sustaining liquid, | can see where
they'd bealot dike."

Cap took adigital image and wrote the image number on thelabel. “ Joke dl you like. But Sfdlsjust
below O on the periodic table, so if you replace H20 with H2S...” Hefell suddenly silent.

| cried out. “That'sit! That'sit!” But Cap was gill staring a nothing, so | turned to Billy, who obligingly
asked, “What's ‘it'?"

"Around the ocean vents, tube worms stick their “gills' into the vent plume and harvest the hydrogen
aulfide. This speciesteasesthe H2S out of the rock by dabbing the surface with their moist gills. That's
why it survived when this ridge was uplifted out of the ocean. Oh, that's beautiful!"

Billy grunted, looked at the nest of tube worms, but made no comment on my concept of beauty.
Abruptly, Cap said, “That bastard!"

We did not ask him who he meant. Neither did he elaborate. Instead he pushed past us and crawled
down the passage to our camp.

"What wasthat al about?’ | asked Billy. It wasarhetorica question and | did not expect an answer.
Still, when| did not get one, | turned to him and found him shining hislamp into one dark pocket and
fissure after another.

"What isit?’ | asked him.
He shook hisheed. “1 fdt like we were being watched.”

Hislamp reflected off the rocks, shining chips of mica seemed like eyes. But what needseyesina
lightless cavern? | studied the tube worms and suddenly noticed that many of the nearer ones, instead of
licking the stinkstone, had begun “licking” theair in our direction. Coming on the heds of Billy's
premonition, their action seemed unnerving. Then | laughed alittle at my fright. “It senses our body hest,”
| told Billy. “And somewhere deep in its genetic memory are the warm waters of the therma vents.”

* k k %



When | reached the camp, | noticed Cap Sitting up by the lamp and reading the printouts that L uke had
given him that first day. He had unfolded amap of the Cascades across his knees and was tapping on it
arhythmicaly with apen, degp in thought. L uke was watching him with aquiet curl on hislips.

| turned my attention to the dissection of atube worm specimen. Whatever his planswere, Luke
evidently believed everything was going according to them. But | would be damned if | would give him
the satisfaction of asking him what they were.

Billy had that useful “superpower” that enabled him to do exactly nothing. It was disconcerting in away.
He could sit there, not talking, not reading, not looking at anything in particular. | can't even be sure he
wasthinking. It was asif he were amply waiting, and it crossed my mind that, if | could only figure out
what he waswaiting for, | would have teased out the secret of the universe.

But | suppose that nothing can grow boring even for those most practiced inits kills. After awhile, Billy
“turned on,” rose from the rock on which he had been sitting and strolled over to knedl beside Luke,
then, after receiving a pointed ook, he moved on to Cap and studied the maps that Cap was marking up.
Findly, he came and stood behind me to watch me cut up the worm.

"Boss says we should reach the bottom tomorrow,” Billy commented.

"Unh-huh,” | answered absently. Dissection by lamplight in a cavern who-knew-how-deep below
ground, in the chill and damp, was neither the easiest nor most graceful way to doiit. | had additional
specimensthat | planned to dissect in the lab once we got back to the surface, but how could | not take a
quick peek. Billy glanced a my notebook, where | was sketching the tube worm's anatomy. Then he
squatted beside me.

"Wish | knew what the boss was reading in that notebook of John's."

| glanced a him, glanced at L uke, who was reading the journa with athin, secret smile. *Y ou don't trust
Luke"

Billy didn't even bother to laugh. “We're following him and he'sfollowing an old dead Injun. Me, I'd
rather be led by alive man than adead one.”

"You don't trust John?"

"Never met ‘im. But I'd rather not follow him until I know where he wound up.” He paused and scowled.
“You, | trug."

| waited for him to name Cap, too, but he didn't. The weight settled on my shoulders. It's damn heavy,
thetrust of others.

* k k %

When we awoke, we did not break camp. Luke told us that John's destination was close by, within a
day's climb. So we could make our way down and back without lugging our equipment. “Just take your
sampling equipment.” He opened his notebook to record the day's activities. “ Price, what timeisit?"

| looked at my watch and started. “It'sten o'clock aready! Day's dmost gone!”
"Tenam. or p.m.?7’ Luke asked.

| started to say “am.” because we were just waking up; but then | redlized that | really had no idea.
Down here, it was dways night, and you could dip out of the diurna rhythm without even noticing.



Billy hefted hisknapsack to hisback. “Ten p.m., boss."
Luke's scowl seemed Mephistophelean in the LED lamplight. “How can you be so sure?!

Billy composed hisfaceinto what | had begun to think of ashisInjun Act. “Injun dways know'um time.
Haveum deep rootsin nature.” As he turned away, he added sotto voce to me, “and haveum
twenty-four hour watch."

* k% k %

The next pitch was narrow and steep, but strewn with broken rocks. We cdled them the Giants Steps.
We did not need our ropes to descend. We could clamber down.

But at the bottom we found oursdlves in a chamber with five exits—and none of them were marked: Two
werein the floor of the chamber and led farther down into the earth. Two others were at or near the
“floor” leve, and afifth wasinset higher up in the wal. We fanned our lights around each passageway,
but could find no sign of the EJ monograms we had been following until then.

"So. Whichway?’ Cap demanded.

Lukeflipped the pages of thejournal, puzzled. “ John doesn't mention this place.” Then helooked
helplessy from crevasse to tunnel. Nisqualy signs had petered out along ways back. Now our
nineteenth century guide had failed usaswell.

A Luke Bonhomme falen back on his own devices was aless certain being than aLuke Bonhomme with
achesat sheet. He knew he had to make a decision and make one soon. “Thisone,” he said, choosing the
larger crack in thefloor.

But Cap said, “No!” He was standing by one of the passages that ran off about two feet above the floor
leved. “Thisistheway."

Luke came over with hislight and peered insde. “No. It goes up, not down."
But Cap was adamant. “Take alook at thewalls; fed the draft. What do you fed 7"
"Warm air,” said Luke.

"And therés noice on thewalls. Hot air rises. Something at the bottom of this passageway is generating a
lot of heat."

"Wadl,” said Knobby. “We are insdeavolcano.”

"Warmair...” said Luke.

Cap cocked hishead. *Y ou want to tell them, or should I?*

Luke snapped to and cocked hishead at our geologist. “Y ou've figured it out, then?"
"The other day, when Jeannie showed us her worms.”

That surprised me. And it angered me just alittle. Cap had seen what | had seen, but he had seen one
thing more, and like Luke, he had kept it to himsdlf.

"Youtold us,” Cap said to Luke, “that wed find the answer to the monogeness problem down here."

"Yes And ...7"



"The answer isno."

L uke nodded dowly, then more vigoroudy. Then he said, “ Thank you, for confirming that.”
"We haven't confirmed anything, yet,” said Cap.

"Will someone explain what's going on?” Knobby pleaded.

Cap looked at Luke, who deferred to him. “ Go ahead, McConnell. | want to hear this."
"All right,” said Cap. “ Gather ‘round, folks, and I'll tell you atde.”

Thiswas amore confident Cap than the one who had started out. Facing the end of his contract and with
no publications ready, he had been aman defeated and grasping for straws. Now, he radiated not only
confidence but joy. | saw in hisface the same emotions| had felt in the Medusa Grotto.

"Jeannie,” he said when we had arranged oursalves, “what was the find phase in the Smith-Cairns model
Luke was explaining the other day?"

"Umm. The carbon polymers were protected by the replicating clay crystals until they'd devel oped to the
point where they could replicate and survive on their own. Then they went their own way and evolved
into worms and flowers and dinosaurs until findly achieving an evolutionary pesak in Luke Bonhomme.”
[Luke smiled at this. | think he missed the sarcasm.]

"And what happened,” Cap said, “to the replicating claysthey left behind?"
| opened my mouth, then rocked back. “Oh. Wow..."
"Yegh. Wow."

* * * %

"Remember when | made that off-hand comment comparing water to hydrogen sulfide? | said that H20
isnecessary to life, while H2S s poisonous. Except for your tube worms. They couldn't useit themsalves,
but they had found away to handle it safely. Now, I'm no biologist, but | know dl lifeisbased on
hydrates of carbon. We inhae oxygen, oxidize the carbohydrates, and breathe out carbon dioxide. So |
got to thinking ... Silicon'sright below carbon in the periodic table, just like sulfur's below oxygen, and it
has a chemidiry very much like carbon. Silaneinstead of methane, for example. It formslong chain
molecules—silicohydrates—similar to carbohydrates. They aren't aslong or complex, and they lack the
chirdity that gives carbon-based enzymes such specificity, but ill ... Why not akind of life based on
slicon polymers? Something that ‘ drinks hydrogen sulfide instead of water; that eats silicohydrates
instead of carbohydrates and oxidizesthem to ‘exhale€’ slicon dioxide instead of carbon dioxide."

"But,” | objected, “how can they exhde silica? Carbon dioxideisagas, but sandisasolid.”

Luke and Cap exchanged glances, and, so help me, they smiled at each other. Then Cap said, “ Sand
blows™

"Silicon beingswouldn't ‘breathe’ very rapidly,” Luke added. “ They'd work their way through faults and
crackstoward the surface and blow like whaes. Easier to blow sand into open air than into surrounding
rock."

Knobby sarted. “But that would..."

"Cause an earthquake. Y es. New Madrid must have been awhole herd surfacing together.”



Billy scratched his head. “ Sounds crazy.”

"It'snot anew idea,” said Luke. “Reynolds suggested it in 1893, when he noted that the heat stability of
slicon compounds could alow slicon-based creaturesto live at very high temperatures. | learned that
during my graduate research on extremophiles. Later, J. B. S. Haldane suggested that life could exist
deep insde the earth, based on partly molten silicates and energized by the oxidation of iron. The wildest
of speculations! But they fascinated me. * Silicolife” The ultimatein extremophiles! [t's been my dream
since grad schoal to find them, but where to |look? Where to |look?"

Theideathat Luke was adreamer, that he was capable of dreams rather than schemes, surprised me.
“Y ou decided to look under Mount Rainier,” | said, * because of something Ezra John wrote."

"Yes. Would you liketo hear it?” Heflipped the journa open to a page near the end:

"Theliving rock! Praise my Savior !! that He has led me to see such things! | have seen sharp,
crystalline creatures and those of semi-molten plastic rock moving under their own
power—slowly, oh so slowly, as befits beings made of stone. But swift betimes. | saw one such
extend a— must call it a limb, a hand—to snatch a second creature to its bosom. To consume it?
To embrace it? Oh, on what stony grasses might viscous cattle browse below our feet! What
whales swim through the porous earth?"

* * * %

"John concluded by saying he planned to return and collect a sample of their flesh,” said Luke. “But if he
made a second descent of these caves, he left no record.”

"Theseland whales leave asort of ‘wake' behind them,” Cap added. “A trail of microquakes.
‘Earthwakes.” He grimaced. “1t took me awhile to see them in the seismic records. Mot of the
earthquakes are just that, and L uke wouldn't drop any hintswhat | was supposed to be looking for."

"Y ou'd not have believed meif | had. Y ou had to find the patterns yourself."

For amoment, the old irritation was therein Cap'sface. “ Y eah. It waslike cutting a path through the
wilderness, only to find Bonhomme sitting at trail's end on alawn chair with an iced teaiin hishand.”

Luke shrugged. “But you can honestly claim it as your own discovery. And | can claim it asindependent
veification.

To put the matter lesskindly, Luke had kept mum about histheory until someone else stepped up to
second it. In numbers, strength. Now he had Cap's concurrence, but he also had priority and could still
step out in front: anew Darwin to Cap's Wallace.

"| extrgpolated thetrails of these ‘ earthwakes northward dong the fault lines, and estimated that
one—School ? Pod? Herd?—would be passing under Rainier this month.”

"Then that rumblewe felt in the Gallery of Crystas...” suggested Knobby.

"Was amogt certainly thelead eements,” Luke assured him. “Don't worry. They're dow. Wewon't miss
them.”

"But earthquakes...” Knobby said.
"Not earthquakes,” Cap said. “'Earthwakes.” They'rerdatively minor tremblors.”

"Unlessthewhaes surface,” added Luke.



Cap shook hishead. “They aready did that at Mount St. Helens. They won't need to exhaefor along
timeyet."

* * * %

What adventure is not spiced by the possibility of danger? Earthquakes? Would any sober person have
marched down that vent believing what we did? But we were giddy-drunk with the possibilities.
Silicolife? There wasn't much that could have held us back.

Not even the skeletal forearm that lay on the smooth, frozen-lavafloor.

We could not suppose that Ezra John had been our only predecessor in these caverns; some desths are
too distant and impersonal to elicit even the pity we had felt for the thing on the ledge in the Great
Crevass.

Except Billy, for whom the border where biology faded into geology meant little—and the bones of those
who went before meant much. | remembered Billy had a degree in anthropol ogy, and thought it somehow
proper that we should come across something in hisline of work. He went to hisknees and studied the
fleshlessforearm. “Burned,” he said dmost to himsdlf. “ Only scraps of flesh and grigtle ... And those
stones around the wrist. Those are Nisqually work. Thong burnt away, but it must have been abracelet.
But wherestherest of ‘im?Why only aforearm? Scavengers? Down here?

"Comeon, Billy,” | urged him. The others had aready passed by, but | had lingered. “1t'll still be here
when we come back."

Helooked at me without comprehension. * Ezra John came down with two Nisquallies. One of ‘em made
it back with hisjournd. Thisisthe other. | got to take ‘im to home ground.” The anthropologist in him
captured some digita images of the context first, placing ameasuring rod beside the ulnafor scale. Then
the Nisqually in him gathered up the bones. The radius and bones of the hand lay |oose on the rock, but
the charred ulna, when hetried to lift it, snapped right off.

With acry, he dropped the rest—and carpal s and knucklebones clattered on the hard lava of the
passage like agame of dice. Then, on hands and knees, he studied the point where the bone had broken.
He pointed to the bulging lava of the floor. “ Do you see where it broke off? That stub sticking out of the
stone. He's insde the God-damned laval™

He pulled arock hammer from his harness and struck the rock repeatedly, struck so hard | thought the
handle would break. Feldspar flew in reluctant chips and splinters, but Billy hammered away, obliviousto
theflakes. “There” he said after aminute or two. “ Do you see?’

From farther down the tunndl | heard shouts, and once more | stood to go and join them. But Billy
grabbed the deeve of my jacket. "Do you see?"

A part of the face had been revealed—burnt to a husk, gaping mouth stone-filled, flesh and fat melted
but, sedled in sone asit had been, protected from decay. It was adifferent kind of mummification than
what had befalen Crevasse Man. Faster than the gradual starvation and desiccation that had overtaken
the pardyzed man on the ledge, but more horribly painful—asif pain must be acongtant and itsintengity
corrected for its duration.

"He was running from the lavaflow,” Billy said as he studied how the body lay. “ But he looked back, and
tripped, and fell on his back, and he was turned, not to apillar of sat, but abed of ... of..."

"Feldspar,” | suggested.



But Billy shook his heed. “Mother Earth swalowed him up.”
"Comeon,” | said gently. “Wed best join the others.”

Billy looked up to me. “ Something bad happened here, and until we know what it was, the same thing
could happento us."

* * * %

At the end of the tube was awide lavadome, oblate and tilted forward to where akind of dot in the
rocksled to farther depths. To our left and right, the room vanished into blackness, save near the dot,
whereit glowed sullen red. Hest rolled from the dot like an ocean'swave. There would be no more
descents; not on thisroute.

The entire chamber reeked of rotten eggs. Thick beds of tubeworms carpeted floor and walls under
multiple bands of stinkstone. These were larger than the ones | had seen before, and their chitin tubes
werethicker. A different species perhaps. Evolution had been at work here, however duggishly, and the
tubes had become thicker in a co-evolutionary race with ... What?

With creatures of stone and crystal. With things that were like spiders and like insects and like lizards, but
were like none of them. Neither Luke nor Cap paid usthe least atention when Billy and | entered the
cavern. But Knobby turned around and cried out, “Have you ever seen anything like it?"

No. No one ever had, save Ezra John and his companions. | knew immediately why the old naturalist
had recognized them as living things. They could be nothing ese, for what mere stone can bite and chew,
however dowly? They grazed on the tubeworms, drinking up the H2S in their blood. | saw how some of
the tubes survived the bites and marked one of the evolutionary driversin this sysem. Therewere dso
things like flowers, with petal's of shimmering mica, and these too were fodder for the things that grazed
upon them, gobbling down the Sllicohydrates.

Some of those grazers were lumpishly rock-like; others, deek and metallic dmost like insectoid robots,
al angles and glacis with antennae of supple duminum. In place of chitin, they possessed what | later
supposed was asilicon-cellulose materia analogousto it. Thiselton Dyer had written in Nature in 1887
of aslicohydrate caled tabasheer, found in the joints of bamboo. Hisinvestigations reveded that
hydrated silicas appeared in not afew plants, and that Count Castracase had speculated on the
possibility of aglicon-cdlulose. “It ill remains an unsolved problem,” he wrote, “why, when no adaptive
end isinvolved, plants should take up such relatively enormous quantities of silica”

Maybe they hadn't “taken it up.” Maybe they had ways had it—a surviva of the old clay matrix—and
hadn't yet put it down.

Our floodlights reveaded chips that might have been eyes, though they could not have evolved to receive
light. I remembered what Cap had said in passing about crystal radios back in the Crystal Grotto, and |
wondered...

* k k %

| wondered. What else wasthere to do in that place but wonder?

Whence their energy? No photosynthesis, obvioudy. Thermd, of course, from the volcanic vents. While
their cousins had stayed with the vents submerged on the seafl oor, these had been uplifted with other
vents onto dry land.

Thiswasit, | redized: the answer to the monogenesis problem. And the answer was, as Cap had said,
No. Life had not begun one time only. It had been a polygenesis, after dl, or at least aduogenesis. Here



were the denizens of another tree of life entirdly.

A dow, low-energy evolution. How often do rocks mate? | thought these “ sllicreatures’ were dtill in the
Permian Age of their kind. They moved for the most part duggishly, athough, like Ezra John, | saw one
or two lunge swiftly to seize aprey before returning to a state of rest.

Luke and Cap had gotten floodlights set up and were busily taking pictures and writing notes. | don't
think the silicreatures could have sensed the light, but | thought there was adow movement away from
the floods and into the shadows.

| turned away from the others and set mysdlf to study those large, hard tubeworms. Riftia terrestria
robustus? Carbon-based asthey were, they seemed as cozy as sisters.

Knobby sniffed. “What'sthat smel|?"

"Sulfur,” said Cap absently. He was using arock hammer to pick off one of the micalike“flowers,” which
he placed in a specimen bag. “ Stinkstone makes hydrogen sulfide, remember?’ His pen made vague
gesturesin my direction.

"It's getting stronger.”

It was getting warmer, too. The floor rumbled dightly, but we had gotten used to these trandents.
Sliwhdes*svimming” bdow us

"Boss,” sad Billy. “I think we should get out of here.” Hisworried glances had quartered the chamber
and now rested on the dot in the far end where roof curved down to meet floor.

Luke made aface and said something | did not catch about primitive superstitions. Even Cap looked
disappointed. “Bryant,” said Luke. “I have some collapsible specimen boxes in my bags. Be agood
fellow and fetch them here.” He handed Knobby his notebook and reached for one of the insectoids, a
giant slinsect about the Size of hisfist and dl bristlesand spines.

All bristles and spines that had evolved as protection againgt predators with jaws of stone.

Upon being handled, the cresture's spines thrust out and its antennae whipsawed. They pierced mere
flesh with ease. Luke howled, and | could see that the alumino-silicate spikes had impaled both his hands,
and the antennae wereflailing hiswrigts and forearms like a cat-0-nine-tails.

"Dropit, Luke!” Cap cried, and Luke wailed.
"l cant! It'snaileditsef tome!™

Knobby and | rushed to him, but it was too late. Perhaps we could have somehow pulled his hands of f
without becoming impaed ourselves. Perhaps L uke might not have bled out from his dashed wrigts right
then and there, and he might even have managed the climb back up to the surface with Billy and meto
help. But for every prey, its predator.

A dun rock lunged suddenly forward, reveding in its gaping jaws gleaming teeth of adamantine. Jawsthat
had evolved to chew on rock engulfed the sllinsect, Luke's hands, and hisforearms up to nearly his
elbows. Luke shrieked and danced away, waving two stumps from which jets of blood shot acrossthe
chamber.

"Tourniquetd” cried Billy. “Grab him!™"



L uke seemed not to comprehend what was happening. He pulled away from us when we tried to take
hold and could not turn his horrified eyes from hisarms. Shock, and the drop in blood pressure, felled
him then, and he collgpsed suddenly unconsciousto the floor of the chamber.

Billy strapped hisarms using his own belt and Knobby's. But | think it wastoo late even then. Luke'slegs
jerked spasmodicaly, then helay ill. Billy listened for the sounds of breathing, pounded double-fisted
on his chest; but the battle had been lost before it had been joined, and shortly, Billy rocked back on his
hedlsand said nothing.

Behind us, the stone crocodile spat out the mashed remnants of Luke's arms. Carbon-based life was not
initsdiet. Cap grunted and said, “He awayswas hard to swallow."

That'swhen | dapped Cap McConndll right across the face.

* * * %

We stood for awhile over Luke's body, wondering what to do. The climb down had been hard enough.
The climb back up—with abody—would be well nigh impossible. Billy findly said, “ He deservesto rest
among his people.” No one wanted to say otherwise. | cleared my throat. Cap muttered, “'Leave
Nothing Behind."”

But Knobby said, “Hey! Whered they dl go?!

He meant the slicalife. Therock that had killed Luke was gone. So were the remaining silinsects and the
other browsers. Even the tube worms had retreated into their chitin fastnesses. Only the mica“flowers’
remained, their petals shimmering in the breeze created by the heat from the dot.

"It'sbrighter,” said Billy. He meant the dot a the end of the cave. A ruddy luminescence shimmered
there. Knobby said, “Guys...?"

Something bright and crimson-yellow crawled out of the pit on athousand spindle-spiked legs. There
was something of the millipede init—I could make out segmentationsin its body—but it wasfar larger
than any millipede had aright to be. It was about the size of awolf and moved swiftly for athing made of
living stone. Its many legsrippled in acomplex wave and, asit neared one of the nichesin therock
wherein the sllinsects had retreated, one of itslegs whipped about and, stretching like white-hot taffy,
shot into the hole. It emerged with afist-szed slinsect in itsgragp furioudy stinging and spiking the
lavdike tentacle that had seized it—but to far less avail than it had against poor Luke. It began to smoke,
and we smelled the acrid scent of burning rock.

Knobby cried, “ Theres another!”

Weturned and saw that two more of the creatures had emerged from the vent and were stalking the
cavern. Thefour of us backed away dowly, fearful yet fascinated. These two parted and moved forward
aong the two sides of the cavern. The mop-brush swirling of their peculiar feet seemed dmost comicdl,
but there was nothing funny about their deliberate approach. A fourth creature had emerged and took the
center, so that the three were moving toward usin aV-formation.

"Pack hunters,” | said. “They're cooperating.” | had been wrong. These things had evolved beyond the
dlicon Permian. These were what? The dimetrodons of their kind?

Billy said, “We can't let them block our exit. | don't know how far those ‘lariats of theirs can throw; but
| ain't about to test it, neither. Let's bug outta here.”

"But we need the specimens,” Cap wailed. “ All our proof!” His own samples, and mine, were now well



within the V of the approaching “wolf pack.” And | suspected that every square inch within that VV was
within the reach of their tentacles.

"Don'ttryit!” | said. Cap wasinching forward, arm outstretched.

"We're faster than they are,” he pleaded. “ Carbon beats sand on speed. | can duck in, grab my sample
bag, and duck back out before they can even react.”

Knobby and Billy were dready out the exit. Knobby turned. “ Come on!"

After onereluctant ook, Cap joined us at the entrance of the chamber, the one through which, with such
shouts of joy, he and Luke had entered a scant hour ago. “Thiswholetrip will beafailure,” he
complained, “if we don't have those specimens.”

| looked back over my shoulder one last time and saw that L uke's corpse was now aflame from the
molten creature crawling over him. But the creatures on the two flanks seemed to be shrinking back. The
fourth one, the one that had seized the silinsect was thrusting itself into one of the crevassesin the rock
wall. It body, plastic from its own interna heat, squeezed into the hole.

Billy cried out from lavatube: “Hurry!” Cap dapped me on therear, “ Go! Go!"
| scrambled up after them, then twisted about, my heart dropping in sudden redization.

Cap had not followed. “They'reretreating,” he called from the opening. “Maybe they can't stay out of the
heat sink too long. I'll bet I can snatch the bags...” He stepped forward and reached for the straps.

But the creatures had not been backing away. They had been crouching. Like springs ratcheted back,
their plastic bodies had stored energy that was now released in grest legps.

The oneontheright got him.

A leopard leaping so might bear aman down, but such aman could shield himsdlf, however poorly and
however briefly, with hisarms. But that was against mere teeth and claws. Againgt a creature of
white-hot, semi-plastic rock what defense can there be? Cap was engulfed faster than he could even
scream. If his mouth opened in the effort, it had been quickly stuffed with magma. Heflailed for but a
moment, yet one that seemed to go oneforever, before hefdl, first to his knees, then on hisface, his
clothes and flesh aflame. Somehow, that swift and silent struggle was more terrible than even Luke's
horribleend, and | felt asif agreet, paradyzing eectric bolt had stunned me.

The other two—what should | call them? What name would conjure up the horror? Stone leopards?
Molten tigers? Tyger, tyger, burning bright...

Billy yanked me sharply by thearm. “Later,” he said. “We can mourn later."

And | saw that the spring of the other two creatures had brought them near the entry to the lava tube and
that they had resumed their implacable and terrible waddle. The third, having found Cap not to itstaste,
had rgoined the stalk.

Two entered the tunnd behind us; the other climbed into another vent. Off the scent? Or...

"It may know shortcuts,” Billy warned us. “ Small passagesthat its kind can squeeze through. Let's hope it
finds enough food in the vents to dake its hunger.”

We passed by the dead Nisqually's bones, and | knew how he had come to be entombed there. | could



picture him and his comrade and Ezra John scrambling up the tube as we were even now. Engulfed like
Cap by aburning tiger, the Indian had somehow managed to pin his attacker down until it froze around
him in the cool of the cavern.

That was the good news. If we could stay ahead of our pursuers, they would either lose interest or they
would be turned back by a cold to them both deadly and unimaginable.

Easly said. Less easily done. Perhaps these were more robust than whatever had killed the old
Nisqualy. They did not abandon the stalk. We could easily outpace them when they waddled. But they
never stopped, and we grew short of breath.

And every now and then they sprang forward, closing the distance.

It was amad and deadly re-envisioning of the tortoise and the hare, with our pursuers combining the
features of both. But unlike the hare, we were afraid to rest and catch our breath, for it might be the last
one we caught.

And they knew shortcuts.

* k x %

We passed though the chamber with many exits, clambered up the Giants Staircase, through the
chamber where our base camp sat. We grabbed what we could—climbing gear, mostly—but we dared
not linger and, passing the Medusa Grotto, we could smell behind usthe faintly acrid scent of melting
polyester. All my careful dissections, laid out in nestly |abeled boxes, now no more than smoke and ash.

What had taken us a day to descend took us only hoursto climb back up. Granted, we had descended
indow, careful stages, and we had been carrying agreat deal of now-abandoned equipment, but we
took the ascents as quickly aswe dared. Haste could be dangerousin a cave, but in this case tardiness,
aswell. Twicethe pack stalking us appeared from unexpected quarters, oozing from cracksin the rocks.
A whiplike tentacle brushed Knobby's calf and he screamed, staggered, and with superhuman effort
continued to jog.

Therewas ashort, vertica ascent just past the Medusa Grotto, and we had |eft ropes hanging in place.
Someone had to go up lagt.
Thefirg shdl belast. Right, uncle?“Billy,” | said. “Y ou firg. Then Knobby. Hurry!"

It made sense to put the most experienced climbersfirst and last, and it made sense to send Billy—the
strongest of us—to thetop first. | wish | could say it wasthe logicd thing to do, or that | was brave. But
thetruth was | was scared silly, and if | had stopped to think, | could have rationdized why | should have
gone up fird.

Waiting at the bottom took forever. The burn on Knobby's calf made it hard for him to use hislegsin the
climb, and he seemed to inch hisway up. “Hurry,” | said again. Usdlesdy. No one was dacking.

| felt awave of heat on the back of my neck and leapt for the rope before Knobby was even off it. But
twisting as | snaked up therope, | could see that there were only two of the pack behind us now and
both were glowing more sullenly red, with black scabby crusting. They werelosing heat. “Go home,” |
told them. “Y oull catch cold!"

Astonishingly, one of the stalkers turned about and squeezed into the crack from which hed come. “Y ou,
too!” | told the other. But this one did not heed me. It crouched at the base of the pitch and sprang.



But | was dready above itsrange. The bottom of the rope caught fire, but Billy and Knobby pulled me
up and onto the ledge and | lay there gasping while they laughed at me. “'Go home?” said Billy. “"Y oull
catch cold?” Hethought it hysterically funny.

"It worked,” | said, not unreasonably.

"I think hels giving up,” said Knobby, who had moved to the edge of the precipice. “He's chowing down
on some rocks, getting brighter. Its... Its digestion must give off heat.” He leaned out to get a better look.

| grabbed Knobby by hisjacket and pulled him down. " Are you crazy? Didn't you see what happened
to ... What happened to Cap?”’

He yanked himself from my grip and turned away from me. “Yeah,” hesaid. “Yeah. | saw. And | saw
Professor Bonhomme, t0o.” | think his eyes may have been alittle glazed, but he did not go back near
the edge.

Billy clapped his hands, aready heading for the tight crack we had to pass to reach the next chamber up.
“And if we don't keep moving, well get to see what happensto us. | think your buddy down there was
stoking up hisfires so he could continue the chase."

"That'sodd for an anima,” | said. “They usualy don't have the concentration. Out of sight isliteraly out
of mind."

"Yeah? But I've heard the saying ‘ patient asarock,” so maybe the rules don't apply.”
"I wonder,” said Knobby. “1 wonder if he's just plain curious about us. Maybe he means us no harm.”

| pushed him into the crack after Billy. “Ask Cap."

* * * %

The crack was atight climb, not quite vertical, and we could use hands and feet to brace ourselves
againg the oppositewall. | kept thinking that the silitiger—or whatever we might cal our pursuer—could
squeeze through other crack systems suitable to one of his size and plagticity and emerge from the very
wallsof thischimney. | found mysdf staring into each crack inthewall that | passed, looking for the
tell-tde glow of hiscoming. | said nothing to the others and they said nothing to me, but | haveto
suppose they were thinking the same.

At last we cameto the larger passage that led to the Great Crevasse and, even though it wasillogicd to
do so, we rdlaxed just alittle bit. We had seen no sign of the creature for the better part of two hours.
We had no reason to suppose he had continued the pursuit after his companion had turned back, but we
had no reason to suppose he had given up, either.

"Let'shurry,” | said. “The sooner were out of this hell hole, the better. Every time we stop and ret, he
catchesup alitttemore.” | wasn't telling them anything they did not aready know, but Billy only nodded.

"Y ou take the point.”

Exhausted by thistime, we walked as swiftly aswe could. | had no idea how far the cregture could come
without freezing. It had dready come farther than | had thought possible. Coming to thelip of the
crevasse, | turned left along the ledge to where the edges pinched together and | stepped across. When |
had come back to the point where the tunnd continued, | looked back and saw Knobby still making his
way aong the ledge and Billy coming up thetunnel.

And behind him wasthe dlitiger, moving fast.



"Billy! | cried. “Behind you!"
Billy turned and saw the thing retracting for alegp—and he wastoo close.

Heran. | don't know where he found the reserve of speed, but he ran. Y &t, we had learned that while we
could outrun the creature's comica waddle, we could not outrun hisleap.

| don't know if, concentrated as he was on his pursuer, Billy smply forgot about the Crevasse or,
knowing it, tried what Ezra John had tried in what | had to imagine now were nearly identica
circumstances.

Heleaped for hislife.
Knobby had reached me by then and | seized him by the arm and squeezed, unable to speak.

"Agood run,” Billy had said with a toss of his head, “ and a man in top condition could leap
across the fissure, easy."”

But our climbing and scrambling for dmaost twenty consecutive hours had taken their toll. Hewasnot in
top condition. He didn't quite makeiit.

He struck the surface on our side of the crevasse and grabbed onto rocks with hisarms, but hislegs
dangled out over emptiness, pulling him back, pulling him down. | went to my belly and reached for him,
seizing him by thewrigts. | could hear hisfeet kicking for purchase on the cliff face.

Thesllitiger had sprung aswell. But it, too, had wearied, if the ruddy black crusting was any indication. It
was freezing to deeth, but fixated for some reason on the pursuit. And it had legpt at Billy from much
farther back in the tunnd.

It fell dmost dead center into the bottomless pit.

There was no shriek—or none that our ears could detect—and after atime came asound like an impact,
followed shortly by asubsonic growl and adight tremor in the ground.

A dight tremor? | dmost logt Billy. Hishipsdid off theedge. And | did alittle forward with hisweight.
“Knobby!” | cried. “Help!” But Knobby went running up the steeply danted lavatube that led to the
Crysd Gdlery.

Billy managed agrin. “It'sno use” hesaid. “Look. Maybeif | drop just right | can land on Ezrasledge.
If I land on my feet, and if | can keep my baance, and..."

"Too many ‘ifs,” Billy. Find afoothold. Concentrate on that. If you can just find afooting and teke the
weight off..."

"Ezras been dmighty lonely down there. He could use some company.”

"Stop taking crazy."

"Under the circumstances, what other way isthereto talk? Jeannie, | don't want to die.”
"Then don't."

"Might not be my choice. If you let go..."

"l won't."



"But if you don't, then | drag you over thelip with me, and as much as | don't want to die, | don't want
youto diewithme."

| was searching with my legs for some leverage, something | could anchor onto. But this part of the ledge
was too smooth. Ezras ledge was severd feet to Billy'sright. There was no way he could drop down to
it. | wondered if he knew that.

And then Knobby was there, and he had the ropes we had run through pulleysin the wall of the lava
tube. He clipped one end onto aring in Billy's climbing harness and hauled with dl hismight on the other.
Sowly, using the mechanica advantage of the pulley, he pulled Billy up over the lip of the crevasse. Even
S0, | did not let go of Billy'swrists until hewas safely on leve rock. Billy let out a shaky sob, and
Knobby, he kept pulling on that rope and dragged poor Billy two yards farther up the tube before he,
too, collapsed and began to cry.

* k x %

"And that's how | went down with Luke Bonhomme,” Jeanne Price said. And thistime shedid pick up
her lagt glass of bitters and drank it down. “But I've no evidence. It'sdl been logt. * Leave Nothing
Behind!” Oh, God, what we | eft behind!"

"Y ou could,” said Doc, who coughed and tried again. “Y ou could go back and try again. Y ou'll know
whét to expect.”

But Jeanne was shaking her head. “No, | could never go back. Neither can Billy and Knobby. We
agreed on that on our way out. And what would be the point? At the conference this afternoon, | tried to
tell Davischen what had happened and he lit into me. * Let the earth bring forth...” | hadn't realized why he
got so0 hot. The others at the conference didn't get angry. They didn't share Davischen's prejudices, but
they didn't believe me either, and | had to pretend the whole thing was ajoke. Two dead. Somejoke.
Officially—climbing accident; and that's the reason the Park Service gave for closing the cave off. But |
think they cared more about our ‘defacing’ the cave than about the two men who died. Still, | know what
| saw, and so do Billy and Knobby. We won't go near that crevasse ever again.”

"Sure” said Himsdlf, “and it was afearsome experience.”

"No. No, what we saw was not thewors. That silicon tiger that stalked us? When it fell into the pit ...
something far below growled and the earth trembled. Whatever was down at the bottom—the Beautiful
Firekeeper or one of her relatives—I don't ever want to makeit angry. Down in the degps are the
creatures Haldane foretold. Creatures of molten silicates, and their breath isn't sand, but fire and liquid
stone. When the land whales rise from the abyss, whole mountains explode.

The Irish Pub had fdlen sllent and only the rumble of the traffic could be heard. “I fear,” said Himsdlf. “If
what you say ... | fear your whales of stone are not the greatest of these creatures.”

Jeanne Price wiped the tears from her face. “Which, then?’” she asked.

"Y ou said this Juan de Fuca plate was pushing under the North American plate? No, | think North
Americais eating Juan de Fuca; the earthquakes are the grinding of itsteeth.”

Welooked each of us at the other, and what we saw were but mites living upon the carapace of a
gigantic beast, one of the great world-turtles that the ancients so presciently imagined.

It wasthen that The O Nelll, returning from hisrehearsa, pushed through the doorway of the Irish Pub
and burgt into song:



"The hillsarealive..."

And was cut short by the sudden cry of terror that greeted him.
Copyright © 2009 Michad F. Fynn
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Science Fact: THE PSYCHOLOGY OF SPACE TRAVEL by Nick Kanas, M.D.

Curiogty and a sense of adventure have inspired human beingsto venture forth into the cosmos.
However, paceisagresstul place, and traveling in this novel environment can takeitstoll on the human
psyche. The psychologica risks of spacetravel sem from avariety of factors: prolonged isolation from
family and friends; confinement in close quarters, working under potentialy dangerous circumstances,
where ameteoroid impact or a collision with space debris can lead to decompression and degth; and
deding with the physiologica sequelae of microgravity and radiation on the human body. But
aternatively, there are positive aspects of space flight that can enrich the spirit and give spacetravelersa
sense of advancing the human condition and being an important part of history.

What do we know about the negative and positive psychological factors related to space travel, and
what isthe impact of these factors on the psyche and on the ability of crewmembersto work and interact
together? How applicable are anecdota reports from astronauts and results from studies conducted in
space-anal og environments on Earth to future space missions? What sort of research has been conducted
under actua space flight conditions? What we do know stems from missonsin low Earth orbit or to the
Moon, but how applicableisthisinformation to future long-duration exploratory missons, such asan
expedition to Mars? These are some of the questionsthat | will try to answer in this brief review[1].

Psychological and I nter personal Issuesin Space

Anecdota reports from space and studies conducted in space-ana og environments on Earth (e.g., the
Antarctic, submarines, space smulation chambers) have isolated anumber of psychologica and
interpersond issuesthat have relevance for crewmembers during space missons, especialy thosethat are
long-duration (e.g., longer than six weeks). One such issue relatesto the impact of time on individua and
crew behavior. Some writers have noted that crewmembersin space or in space-analog environments
experience sgnificant psychologica and interpersond difficulties after the hafway point of their mission,
particularly in the third quarter. They point out that many people arrive at this psychologica milestone
with somerelief that things are going well, only to redize that there till isalong haf to go before they can
return hometo their family and friends. Some writers have described the presence of a“third quarter
phenomenon,” characterized by increased homesickness, depression, irritability, and even decrementsin
crew cohesion shortly after the hdfway point. In long-duration missions, it isnot so much the number of
daysthat have transpired but the perception of “hafway” that has the most psychologica relevance.

* k x %

During long-duration space missions, astronauts can feel insignificant and isolated from family
and friends back home. This can produce a sense of loneliness and homesickness, and in some
cases clinical depression.[2]

* k k %

A second issue hasto do with crew-ground communication and how it relates to on-board tension. The
findings from some analog studies and reports from crew debriefings and diaries suggest that
crewmembers sometimes take out their individua and group frustrations on people in mission control
who are supporting their activitiesfrom Earth. That isto say, crewmembers displace tenson from their
on-board “in-group” to aconvenient “out-group” that is more distant and less ableto retdiate. Many of
us experience displacement effects when we are angry with our boss but cannot tell him or her off directly
for fear of losing our job, then proceed to go home and yell at our spouse or kick the cat. Although
offering temporary release of emotion, displacement doeslittlein the long run to help crewmembers
resolve on-board tension, and it can lead to miscommunication and conflicts with the ground that can



prove disastrous during times of danger.

A third psychosocid issue relatesto crew heterogeneity. More and more, space missons areinvolving
people of both genders, diverse professiona and experientia backgrounds, and different nationdities. In
the long run, such diversity can be beneficid, snceit provides novelty and simulation later inthemisson
when people begin to tire of the routine and look for something new to talk about. However, diversity
als0 can be stressful, especidly when people do not understand dl of itsramifications. Take, for example,
cultura norms. People from Mediterranean countries typically are quite animated and are comfortable
being close to one another when speaking, whereas people from Northern European countries are more
reserved and have |ess tolerance for someone gesticulating close to them, which they may perceive as
boorish behavior or asasign of aggression. If not understood for what they are, such cultural
characteristics can cause problemsin the confines of a space vehicle. Heterogeneity in space may even
relate to organizationd culture. Space programs vary somewhat in their degree of formdity and their
dependence on procedures and redundancy versus expert advice to resolve problems. An astronaut or
cosmonaut used to one system may have difficulty adapting to another during along-duration space
mission. Of course, the personality characteristics of the crewmembers can moderate the impact of crew
heterogeneity. The best crewmembers for long-duration space missions seem to be those who are
comfortable working alone on an activity when diligenceiscaled for, yet at the sametime areteam
players and enjoy relating with their fellow crewmembers during leisure times. Facility in acommon
“misson language’ dso isimportant in deding with heterogeneity, not only to enhance efficient
communication of ideas during work activities and emergencies, but aso to improve bonding with fellow
crewmembers through a better understanding of the connotations of their speech and the meaning behind
their comments and jokes.

A find issue deds with the different roles of theidentified |eader. Research in the Antarctic and other
isolated and confined environments on Earth suggests that the leader has a least two mgjor functionsin a
group. Thefirst dedswith setting the agendaand getting the work done: the task role. The second dedls
with supporting the team and paying attention to group morae: the support role. These aspects of
leadership take on more or lessimportance at different times during the mission. For example, during
emergencies, thetask roleis crucia, whereas during monotonous periods, the support role becomes
more relevant. Ideally, the commander of a space mission is comfortable with both roles and knows how
and when to use them.

* * * %

Psychosocial Research On-or bit

My colleagues and | have conducted two international on-orbit studies of psychologica and interpersona
issuesthat have affected crewmembers and mission control personnd during a series of missonsto the
Mir and International Space Stationg 3]. Each mission lasted four to seven months, and there typically
were two or three permanent crewmembersin space during each mission (we didn't study visiting Space
Shuittle crews since their missions tended to be |ess than two weeks in duration). Four areas were
studied: changesin mood and group socid climate over time, displacement of group tension to outside
monitoring personnd, cultura differences, and the relationship of leadership role to cohesion. The Mir
study sample involved five American astronauts, eight Russian cosmonauts, and 42 American and 16
Russian mission control personnd. TheSS study sample involved eight American astronauts, nine
Russian cosmonauits, and 108 American and 20 Russian mission control personnedl.

Weekly, subjects completed aresearch questionnaire that included items from three well-known and
validated psychologica measures: the Profile of Mood States, the Group Environment Scale, and the
Work Environment Scale, aswell asa Critical Incident Log where they could inform us of important
positive and negative events that had occurred. The results and conclusions using these measures were



nearly identica in both the Mir and ISS studies.

Interms of time effects, we found no significant changesin mood or interpersona environment as each
mission progressed. Specifically, there was no increasein tensgon or decreasein group cohesion after the
halfway point, nor was there any evidence to support the general presence of the third-quarter
phenomenon, which was discussed above. How to explain this unpredicted absence? We bdieve that it
was due to the fact that the crewmembers were supported by space psychologists and flight surgeonsin
mission control on Earth who utilized avariety of countermeasures to help them deal with boredom and
monotony as their mission progressed. For example, whenever it was fdt that a crewmember was
becoming homesick or despondent, he or she was encouraged to communicate with family and friendson
the ground viaaudio-video links or email in order to bolster his or her morae. Also, surprise presents,
favorite foods, and | etters from home were sent up during resupply missions. These activities may have
helped to blunt the effects of monotony and homesi ckness on-orbit. In contrast, thisintensity of support
has been difficult to maintain during some space-anal og missions on Earth, such as the winter-over period
in the Antarctic, where communications and resupply opportunities are limited by the harsh weather
conditions.

In both studies, there was strong evidence for the occurrence of displacement in both crewmembers and
mission control personnel. In advance of the studies, we identified Six subscaes (e.g., Tenson-Anxiety,
Anger-Hodtility) that wefdlt were indicative of stress affecting our subjects, and we predicted that these
subscal e scores would correl ate negatively with scores from ameasure of perceived support from
outsde supervisors. We reasoned that if subjects were experiencing high internd stress, they would
displace this onto the outsiders and perceive them as not being very supportive. As predicted, al six
correlations occurred and were significant, with the effect being stronger in the isolated crewmembers
than in the mission control subjects, who had the opportunity to reduce job-related stress when they went
hometo relax after work (the astronauts and cosmonauts were not afforded thisluxury, being isolated
and confined together continually during their misson). So just as on Earth, peopleinvolved with space
missions tend to displace their tensions and interpersona problems onto others. Of course, it would have
been better if they could have identified the causes of intra-psychic and intra-group stress asthey
occurred, and then applied strategies of deding with these causes directly. In thisway, some of the
psychological stress could have been ameliorated before it could fester and possibly interfere with the
crew-ground relationship.

Inlooking for possible culturd differences between Americans and Russians, we found that the former
experienced significantly more work pressure than the latter, which may have been influenced by nationa
differences between these two groups of people. For example, the American subjects might have felt
more pressure to perform than the Russians due to on-the-job expectations rooted in typical American
attitudes about competition and achievement. However, it is a so possible that these differences reflected
different organizational culturesthat are characteristic of the two space agencies. Some writers have
suggested that the American space program relies more on written procedures and the maintenance of
redundant systemsto deal with potentia problems, as compared with the Russian space program, which
utilizes expert opinion from the ground to addressissues as they arise. Consequently, American
astronauts might have experienced more work pressure than their Russian colleagues as they tried to dedl
with various procedura activitiesin atimely manner.

In both studies, the crewmembers reported significantly lower levels of negative emotions (i.e.,
dysphoria) on several mood subscales than mission control personnel. Thisresult may be explained by
persondity differences between people who become astronauts and cosmonauts and people who work
in mission control, with the former characteristically experiencing less emotiond distressin responseto
their work environment than the latter. In addition, people in mission control received |less psychologica
support than the on-orbit crewmembers. Interestingly, both crewmembers and mission control personnel



scored significantly lower on most dysphoric subscales than groups of people on Earth who worked in
non-space-related activities. Again, this might have reflected the kinds of people who end up working for
gpace programs, or perhaps working on space missonsis more exciting and fulfilling than other jobs.

In both studies, the mission control subjects significantly related the task and support roles of their leader
to group cohesion, as we predicted. Although crewmembers perceived a significant relationship between
the support role of their mission commander with cohesion, they did not endorse a relationship between
cohesion and the task role of their leader. This might have been an artifact of crew size. As mentioned
earlier, the space station crews that we studied consisted of only two or three people, and in such acrew
each person has specidized job skills that make them each aleader in those areasthat are related to
these kills. Consequently, thereis not the same type of leadership hierarchy that existsin crews of six or
seven people. In addition, in such asmal group in space, one's socid network islimited, and it is
important to be cordial and supportive of your fellow crewmembersin order to avoid fedling isolated.
Thus, cohesion in such asmal group would be expected to be more sensitive to support from the leader
than to hisor her specific task-related activities.

Of the 92 critical incident ratings we received from the I SS Critical Incident Log, 21% referred to
positive issues (e.g., holiday celebrations, cohesive actions); 17% to expected events (e.g., dockings,
extravehicular activities); 55% to negative issues (e.g., equipment failures, psychosocid problems); and
7% to neutra or unclear issues. Looking at just the negative log entries, 47% described interpersonal
problems and 18% described psychologica problemsthat affected individua crewmembers. Thirty-eight
percent of the entriesindicated that the event increased both their persond level and the group's level of
tension “alittle,” which was double any other category of impact.

* * % %
Positive Aspects of Being in Space

The concept of sautogenes's, or the hedlth-promoting, growth-enhancing effects of achadlenging
gtuation, isafairly recent one. Theterm refersto processes whereby powerful experiences enhance or
bring about well-being and persond growth. Some people gain strength and wisdom from successfully
coping with stressful Stuations, especidly when the Situation is ddliberately sought ouit.

Isolated and confined environments can be growth-enhancing. Severa writers have discussed the

sal utogenic reactions some people have to the adverse conditions found in polar environments, such as
increased fortitude, perseverance, independence, salf-reliance, ingenuity, comradeship, and decreased
tension and depression. In asmilar manner, some astronauts and cosmonauts have reported
transcendenta experiences, religiousingghts, or abetter sense of the unity of humankind as aresult of
being in space. We need to pay more attention to positive psychology and salutogenesisin the
operationa planning for future space missions

In an attempt to further examine the positive aspects of space flight, my colleaguesand | conducted a
questionnaire study involving astronauts and cosmonauts who had participated in at least one space
mission. Subjects were recruited anonymoudy from two sources: the Association of Space Explorers (an
organization of people who have flown in space) and the current NASA astronaut corps at the Johnson
Space Center. The final sample consisted of 39 respondents, who then completed our Positive Effects of
Being in Space questionnaire. This measure consists of 36 itemsthat assess areas of personal growth
likely to be influenced by space flight. The questionnaire was designed to measure change as aresult of
being in space, and change for each item was scored using a 6-point Likert scale ranging from O ["l did
not experience this change”] to 3 ["amoderate degree’] to 5["avery great degree'].

Wefound that every respondent reported at least some positive change as aresult of flying in space. On
average, thiswas reported asbeing “smal.” Theitems clustered into eight subscale categories:



Perceptions of Earth, Perceptions of Space, New Possihilities, Appreciation of Life, Persona Strength,
Changesin Dally Life, Rdating to Others, and Spiritual Change. Of these, only one was significantly
different from the others and produced a“moderate’ level of change in the subjects. Perceptions of
Earth. One of theitemsin this subscale, “| gained a stronger appreciation of the Earth's beauty,” had the
highest mean score, with the average rating indicating a“ greet degree’ of change. Thisimplied that
people working in space and seeing the Earth below developed anew perception of their home planet,
ganing astronger appreciation for its beauty and fragility.

For some of the specific itemsin this questionnaire, eements of attitude change seemed to trandate into
behaviora change after the respondent returned to Earth. For example, three of theseitems (1 realized
how much | treasure the Earth,” “I learned to appreciate the fragility of the Earth,” and “1 gained a
stronger gppreciation of the Earth's beauty") were sgnificantly associated with the behaviora item “|
increased my involvement in environmental causes’ after returning.

Interestingly, 10 of the respondentsindicated that they were reporting no changein at least oneitem
because no further shift was possible (i.e., the described experience was dready optimd for them and
could not be enhanced by being in space). Theitem most frequently designated as unchangeable was“|
became more excited about space exploration,” followed by “1 have a better understanding of spiritual
matters’ and “I have astronger religiousfaith.” Since the last two itemswere part of the Spiritua Change
subscale, this contributed to the relatively low change score for this category.

The results of this study suggest that space travel isameaningful experience for the participants. Every
respondent had a positive reaction to being in space. Theitemsthat were endorsed most frequently, and
with the greatest amount of change, were those in the Perceptions of Earth subscale. Thiswas reinforced
by some of the quaitative responseswritten in at the end of the questionnaire, which suggested that the
view of Earth inspired a sense of awe and wonder rather than a spiritua awakening (which wasaso
consstent with the low ranking of the Spiritual Change items). Perhaps this reflected an appreciation and
longing for the familiar comfort of anatural environment from a space habitat that may have been
perceived as confining and sterile. Although respondents endorsed positive changesin dl seven of the
other subscales, these changes were rated on average as between “very smal” and “small” and did not
make such agreat impresson.

* * * %

Psychiatric I ssuesin Space

Most of theissues| have discussed until now have focused on the norma psychologicd and interpersona
reactions made by people to the novel conditions of an off-Earth environment. This section will focuson
psychiatric reactions, which are abnormal responses to these conditions. In a given person, genetic,
condtitutional, and developmenta vulnerabilities may contribute to the presence of psychiatric difficulties.
However, operational mission stressors (e.g., confinement, periods of danger and high activity,
microgravity, radiation) and psychosocia factors (e.g., crew tension, cohesion, leadership issues, cultural
and language differences) also may play arole and need to be taken into account.

Severe emotiond problems have occurred in the less carefully screened populations participating in
gpace-ana og environments. One report suggested that 3% of naval personnd stationed in the Antarctic
developed psychiatric problems, versus 1% of smilar personnel based in lessremote locations. Ina
review of the Australian Antarctic experience, it was concluded that mental disorders accounted for
4-5% of the tota morbidity, with severe psychotic and neurotic illnesses being lower than 4%. Menta
illness occurred most frequently during the confined wintering-over period.

A number of psychiatric problems also have been reported from space. Most commonly reported are
adjustment reactions, which present with uncharacteristic emotional symptoms like anxiety or depression



in response to identifiable psychosocia siressors. Often, these symptoms resolve within Six months of
treatment or termination of the stressors. For example, one astronaut beginning along-duration space
mission reported symptoms of clinical depresson dueto theisolation he felt on-orbit and his separation
from hiswife and family. These symptoms resolved as he adjusted to his new environment.

Psychosomatic reactions also have been reported from space. These consist of distressing physical
symptoms that suggest the presence of amedical condition but which are not fully explained by ared
physica problem. For example, acosmonaut wrote in hisdiary that he experienced tooth pain following
some anxious dreams he had of atooth infection and his concern that nothing could be done about such
an infection while he was on-orbit.

Problems related to mgjor mood and thought disorders (e.g., bipolar or manic-depressive disorder,
schizophrenia), which are thought to have genetic or familia determinants, have not been reported during
space missions, probably because potentia space travelers are well screened psychiatrically for
predispositions to these psychotic conditions. However, such severe psychiatric disorders have been
reported in astronaut applicants, aswell asin up to 5% of people working in some space-anal og
environments,

Post-mission personality changes and psychiatric problems have affected returning space travelers as
well. These have included major depression, anxiety, and acohol abuse that have necessitated
psychotherapy and psychoactive medications. Depression also affects the spouses of people returning
from long military or space-reated absences, asthe returning members and their familiestry to readjust
to the stress of each other's presence after months of separation.

Astheniais another important condition that affects people in space. Thissyndromeisdefined asa
weskness of the nervous system that may result in fatigue, irritability and emotiond lability, attention and
concentration difficulties, restlessness, heightened perceptua senstivities, pa pitations and blood pressure
ingtability, physica weakness, and deep and appetite problems. Russian psychologists and flight surgeons
have viewed astheniaas amgor problem that affects most cosmonauits participating in long-duration
gpace missions, and they have developed anumber of countermeasures to deal with it before it worsens.
Although first described as* neurasthenia’ in the late 1800s by the American George Beard, thereis
controversy asto the existence of astheniasinceit isnot recognized in the current American psychiatric
diagnogtic system. Instead, many of its symptoms are incorporated in diagnoses related to anxiety and
depression. However, asthenia gppearsin the diagnostic system used in Europe, China, and Russia

A few years ago, one of my colleagues, Dr. Jennifer Boyd, reexamined our on-orbit datato seeif there
were any differencesin the pattern of mood states that were exhibited by American and Russian
crewmembers. The reasoning was that in the Russian culture, where asthenia is accepted as a syndrome,
there might be an association between depressed mood and fatigue, since these two states should covary
according to the astheniamodel. In contrast, in the American culture, neurotically-based depresson might
be expected to covary with anxiety, which would be predicted according to the diagnostic system used in
the United States. Combining both the Mir and I SS data sets, she found that for the Russians, measures
of depression and fatigue were sgnificantly related, whereas the relationship between depression and
anxiety was not sgnificant. For the Americans, the relationship between depression and anxiety was
significant, whereas the rel ationship between depression and fatigue was not. These results confirmed our
predictions that Russian crewmembers would experience depression in the context of fatigue, which
would be cons stent with the asthenia construct. In contrast, Americans would experience depression in
the context of anxiety, which supports a culture-bound pattern of mood that is consstent with the
American mode of neurotic depression. These findings suggest that patterns of mood statesin space
crewmembers may reflect nationd cultural norms, and further work in thisinteresting areaneedsto be
done.



* % % %
Relevanceto a Mars Expedition

Although the above comments have relevance for future on-orbit missions and even tripsto the Moon,
caution must be used in extrapolating any conclusionsto expeditions beyond the Earth's neighborhood,
such as an expedition to Mars. There are severa reasonsfor this. A Mars crew will be millions of miles
away from Earth on amisson lasting closeto three yearsin duration. Thiswill creste aStuation where
crewmemberswill experience a severe sense of isolation and separation due to two-way communication
lags of up to 44 minutes at the most extreme distance of Mars from Earth, infrequent resupply, and
impossibility of evacuation during amedical or psychiatric emergency. Consequently, these crewmembers
will be much more autonomous from mission control on Earth than space travel ersinvolved with on-orbit
or lunar missons, and they will have to plan their own schedules and ded with their own emergencies.
They aso will be more dependent on on-board and planetary resources for food, water, and fuel.
Support based on red-time communication with family, friends, and counselors on Earth will not be
possible. Theincreased isolation and mission duration may impact on their psyche and produce a severe
sense of isolation, monotony, and homesickness, Finaly, no human being has ever perceived the Earth as
aninggnificant dot in the heavens, the so-called “ Earth-out-of -view phenomenon.” As mentioned earlier,
the pleasures derived from seeing the Earth as a beautiful sphere in space are very important to space
travelers, and the absence of this experience during much of an expeditionary misson may impact
negatively on crewmember psychology.

More research needs to be done under Mars-misson-like conditions to evaluate the effects of distance,
time, and autonomy on crewmember menta hedlth. This research can be donein Mars-analog
environments on Earth, on the International Space Station in space (which can smulate in microgravity
the outbound and return phases of aMars expedition), and on the Moon (which can smulate in partia
Earth gravity activities on a planetary body). But from what we do know to date, a number of lessons
have been learned that suggest waysto ded with some of these psychologicd, interpersond, and
psychiatric issues.

* * % %

Countermeasuresto Deal with Psychological | ssuesin Space

These countermeasures can be organized in terms of crew sdection, pre-launch training, misson
monitoring and support, and post-return readaptation. Crews should be selected to include people who
are sengtive to both psychologica and interpersona issues and can problem-solve around psychosocia
difficulties. They should be comfortable working done on a project when necessary, but they should also
enjoy interacting with their teammates and value teamwork in genera. Commanders should be picked
who have shown sKill in using both task and support leadership roles flexibly in accordance with the
needs of their team. They aso should be sensitive to the impact of psychosocial issuesand cultural
factors (both nationa and organizationa) on individua and crew behavior.

Crewmembers and mission control personnel should receive pre-launch psychosocid education training
amed a recognizing and degling with important psychologica and interpersond issues. Specific topic
areasfor thistraining should include: the psychosocia factorsthat can affect isolated and confined
groups, the relationship between crewmembers and mission control personnd (including displacement),
the impact of national and organizationa cultural differences on the mission, and the appropriate use of
leadership. For expeditionary missonsto Mars, waysto ded with autonomy and time delaysin
communication should be consdered. Training should utilize both didactic and experientid techniques.
Some of the pre-launch training should involve both crewmembers and key mission control personne
working together in Smulated mission scenarios.



During the mission itself, crewmembers and mission control personnel should take computer-based
psychosocia education refresher courses to remind them of key issues discussed prior to launch. For
crewmembers, such in-flight training should be done shortly after entering space and midway through the
mission, and perhaps even more frequently during multi-year expeditions. Crewmembers and mission
control personnd should pay attention to the stressors involved in each other's jobs and periodicaly take
the timeto discuss the progress of the mission and their ability to communicate with each other clearly
and openly. These“bull sessons’ may especialy be useful for crews on expeditionary missonsto help
them ded with autonomy and festering interpersona problems. Such crews aso may vaue an on-board
telescope with which to seethe Earth in redl time. Strategies need to be developed to allow
crewmembers to communicate efficiently with people on Earth during time-delayed conditions (e.g.,
e-mail messagesthat list specific questions at the end to which the recipient may reply in order to save
time). Families a home need to be supported during the mission, both informaly (e.g., peer-led support
groups) and formdly (e.g., individua and group counseling with atrained thergpi<t).

Finally, post-return readaptation debriefings and supportive activities (e.g., individua and family
counsdling, time aone with families) should be employed to assst the crewvmembersin readjugting to life
on Earth. Especidly for high-profile on-orbit or lunar missons or for the first expedition to Mars, dealing
with issues of fame and glory should be discussed, and the privacy needs of both the astronauts and their
family members should be respected.

Copyright © 2009 Nick Kanas, M.D.

All ideas, results, and conclusions that are mentioned in this review are the responsibility of the
author and are not necessarily endorsed by NASA or any other space agency.

* * % %

Notes:

1 For references and a more complete discussion of psychologica issuesin space, see Soace
Psychology and Psychiatry, 2nd Edition, Nick Kanas and Dietrich Manzey, Microcosm Press, El
Segundo, CA, and Springer, Dordrecht, The Netherlands, 2008.

2 Thisimageisfrom Johannes Bayer's great Sar atlas, Uranometria, first published in 1603. It depicts
the congtellation Bootes, the herdsman, who was placed in the heavens by the ancient Greeks. Ina
sense, he was one of the firgt astronauts in space. Courtesy of Sar Maps:. History, Artistry, and
Cartography, Nick Kanas, Springer-Praxis, Chichester, UK, 2007.

3 My colleagues at the University of Cdifornia, San Francisco, have included: Jennifer E. Boyd, Ph.D.;
Ellen M. Grund, M.S.; EvaC. Ihle, M.D., Ph.D.; CharlesR. Marmar, M.D.; Stephanie A. Saylor,
M.A.; and Daniel S. Weiss, Ph.D. My colleagues at the Ingtitute for Biomedica Problemsin Moscow,
Russia, have included: Vadim I. Gushin, M.D., Ph.D.; OlgaP. Kozerenko, M.D.; Vyachedav P.
Sanitskiy, Ph.D.; and Alexander Sed, M.S. Thiswork was conducted under NASA contracts
NASO-19411, NAS9-98093, and NCC-0161.
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Reader's Department: IN TIMESTO COME

Our November issue features adramatic cover by an old Analog favorite, Vincent Di Fate, for a
two-part serid by G. David Nordley, To Climb a Flat Mountain. If you're marooned in an unfamiliar
environment, obvioudy thefirgt order of businessis surviva, which iseven more of achdlengeif, the
more you learn about where you are, the less sense your surroundings make. The world Nordley has
crested hereisonethat shouldn't even exit, but he's done his usual admirable job of making it
believable—and fascinating. Though that's not necessarily the first word his maroonees would use to
describeit, especially when they aso have to ded with otherswho have different ideas of how to cope
withit....

Well dso have awide variety of stories by such writers as John G. Hemry, Craig Del_ancey, and Jerry
Oltion, plusafact article, “Rock! Bye-Bye Baby!” by Edward M. Lerner. A growing number of people
are gradualy and grudgingly recognizing that serioudy Earth-threatening asteroids are not just ancient
history, and we could find a new one headed our way at any time. But exactly what can we do about it?
Lerner triesto point us toward some practical possibilities—which we could need on very short notice.
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Short Story: THE HANGED M AN by William Gleason
Some bygones are exceedingly hard to let be....

The man's card introduced him as.

Nathan M. Hedge
Doctor of Psychology

He appeared in my office unannounced, his skeleta fingers extending the bone-white card. He was
elderly, decades past respectable retirement, his body long ago turned inward. The frail shoulderswere
stooped, the eyeswere dull orbs degp-set in his skull. Hisfunered suit hung on him asif onawire

hanger.
"l am here about your pain,” he said.

"Who sent you?’ | demanded, angrily hoisting my heavy frame from my sedt. “Did Angie send you?| told
her I'mfing"

He seated himsdlf gingerly in aleather chair in front of my desk. “You arenot,” hesaid ashefolded his
gnarled handsin histiny lap. “ Decidedly not. Such bad dreamsyou have.”

"Soit was Angie!” | shouted, wagging my thick forefinger at him. “ She's got no blasted businesstelling
anyone what happensin our bedroom!” | dropped heavily into my chair. “My dreams are nobody's

"Y ou cannot ignore them,” said Dr. Hedge. “They will not ignore you."
| squirmed in my seet, ran my hand over my amplejowls. “ Just how much did Angietdl you?"
Dr. Hedge drew a papery breath. “I know al,” he said. “But tell me. Tell me of the b'reath.”

Ten years ago the Seeker, our salvage vessdl, docked for supplies at Halfway Station, that giant, glorified
coffee can that spinsin the vacuum between Sol and Tau Ceti. One night in the bar therel met aman
who was obsessed with the b'reath. Like most spacers, | had heard of them, and like most | thought
them no morered than faeries or unicorns, but to thisfellow the b'reath were quitered.

He was cloaked in an identity screen that hid hisface. That, along with his scarred, grease-stained hands
and unsavory speech, marked him asthe kind of mutt | usualy tried to avoid. But | was drunk and adark
mood had fallen on me. It was amoment made for talk of horrible things, and my mysterious friend was
most obliging.

"Thereisno more sinister speciesin the universe than the b'reath,” the man intoned as we drank our
beers. “They're not much bigger than house cats, but insatiably bloodthirsty. They're better evolved for
killing than any cat, too, with their long arms and their mouths a gruesomeriot of teeth. They have
serpentinetails, and muscular hind legslike arabbit, and they travel in packs, attacking and killing
anything they encounter. If you see them, mister, run. Run and don't look back."

"I have no fear of housecats or rabbits” | said, placing my hand on my sdearm. “Not whilel've got a
working blagter.”

He laughed. “ Then you'll perhaps be interested in the whereabouts of the Aedon, sinceit's naught but
housecats and rabbits that stand between you and she.”

The Aedon, another figure out of myth, along-haul freighter gone missing decades ago: Shewasaprize



given up aslost even by many of uswho il believed she ever existed. To those of usin the salvage
business, the Aedon was one of the holy grailswe dreamt of to keep us going. Inthe end, | bought the
information from the man for afew rounds of microbrew.

* * * %

Thad Hegemann was my partner and my friend. We didn't talk much, but then again we didn't haveto.
We had spent years together onboard the Seeker with only each other for company. | doubt there was
anything we didn't know about each other. | loved him like abrother, tolerated him like an odor that
never went away, and | know hefelt the same.

Now, though, dmogt dl | can remember of him are his panicked eyes, hisslently pleading mouth. At
night the image of hisface returns, etched interror, and at times evenin the full light of day that relentless
meask of desperation haunts me, mocking me from within the mindless swirls of awallpaper designor in
theidle sweep of alength of carpet. That fina ingtant isfrozen in my mind, astheredlization of hisfate
consumes him, unmans him, theingtant before | turn away.

| lack the courage to imagine the horrors that came next for him. | freeze theimage there, yet the vison
haunts me. | had to return, not to save Thad—such was beyond al hope—rather | had to see his bones,
to find some proof that his suffering had ended. The world could hold no color for me, or beauty, or love,
while the hated memory pursued my every step. | had to know that he dept, so that perhaps he would at
last abandon my dreams.

* * * %

Thad and | had worked together in the space salvage and rescue business for twenty years. You'd be
surprised how many space vessels are forced to land on some remote piece of rock when something
goeswrong. As more and more people decided they could afford their own space yachts, business
boomed. Thad and | wereraking it in.

But thistime it wasn't some senator's joy-riding daughter we were looking for. The directions the stranger
had given me led usto Despera, amoon of Sceptre in the Beta Wregath. In the view screen, Desperawas
afrozen orb, agrubby pearl dangling before Sceptre's black enormity. Remembering the man in the bar,

| felt cold ingde asit loomed larger in the view screen. “ There are things on Despera,” held said.
"Terrible things."

| wish weld never found the Aedon. Oh, how | wish that! But like some behemoth summoned up from
ancient fables and somehow madered, there it was, just where the man had told meit would be. And
just as he'd promised, it lay like afallen beast at the center of agreat nest of those terrible things, the
b'reath.

The b'reath are without adoubt obscene. Using long-range scanners, Thad and | studied them from
orbit. Their ferocity was not in question. We held ahedlthy respect for their rapacity. But asterrible as
they seemed to us, as nightmarish asindeed they are, we had not yet understood the true depth of their
evil.

Tous, inthefind analysisthey were meredly animals—nasty brutesto be sure, but we were men of
science, grizzled agppearances notwithstanding. We were positive there was no ignorant beast so viciousit
could not be overcome by technology. From our perspective, the b'reath pack had smply settled in an
unfortunate spot for them, in the remains of a crashed freighter that had great valuefor us. There was
never any doubt. Without a second thought, Thad and | agreed: we had to go down.

Our god aswe descended in the glider was to be as quick and efficient as we could be. We had strobe
emitters we thought would confuse and repd the murderous animaslong enough for us set up aforce



field around the downed freighter.We wore reinforced suits we were certain could withstand their sharp
teeth and claws. We were certain we were not underestimating them.

Wewere such fools.

* * * %

"Tell me” Dr. Hedge said in hiswhispery way, “exactly what you heard in the bar.”

"The man said he encountered the b'reath on Despera,” | recalled. “He said he'd done some research,
sad the creatureshave a hive mind—Iike bees or ants. Except that their collective mind is much stronger
and more intelligent than that of any Earth insect—if anything so lustful for blood and terror can be caled
intelligence. He called them psychic vampires and said they have been seen on other planets and moons,
but no one knows for sure how they have spread themsel ves throughout the galaxy. But | told Thad dl of
that!"

"Yes,” breathed Dr. Hedge, “but that was not dl that you knew."

"No!” | wailed, suddenly overcome with sorrow. “No, | knew more! The man in the bar—he said the
b'reath daughtered hisentire crew, sparing only him, and he hadn't known why! But held done his
research, until finally hed understood! The b'reath—"

| looked into the doctor's rheumy, unflinching eyes. “The b'reath have atrait that separates them from al
other of natureshorrors,” | sobbed. “They aways|et one of their victims go. Y ou see?
Theyalwaysleave a witness to their murders alive! So | knew, when we landed in that pit of hell, that
at worgt only one of uswould die: whichever one they took first!"

* k x %

The b'reath fell upon us—amindless, dashing torrent—when we were but afew steps from our glider.
The strobes had no affect, except perhapsto further enrage them. Their talons clutched a my facemask,
powerful jaws closed on my shoulders and limbs, razor-sharp teeth tore at my suit. | staggered under the
weight of them.

Pure chance placed the stone where my foot sought purchase. My ankle folded benesth me and | was
thrown awkwardly to the ground. For an instant | was separated from my attackers, and as my panicked
eyesdarted frantically about, the awful truth became clear. Terror shot through me like abolt of lightning.

Thad stood alone afew paces away, unmolested by the b'reath. The evil creatureswere circling me,
onlyme! | wastheir intended victim!

| had but an instant to think before they descended on me again. | no longer trusted my suit to protect
me. Intimethe b'reath would breach it, or crush my every bone trying. | had no choice. | grabbed my
pistal, lifted it, fired.

It was atrue shot. The beam burned negtly through Thad's |ft thigh.

Perhapsit wasthe smell of blood that drew the b'reath to him; maybe they smply sensed that Thad was
now the more vulnerable. But they turned away from me asif they were one creature, and rolled instead
onto him, awave of writhing, gray deeth, dl biting teeth, dashing claws, and snapping tails.

Thad disappeared benegath that mass of aien fury, but not before | saw hisface, the disbelief the silent
plea, and perhaps in the deegpest recesses of his panic-stricken eyes, thefirst spark of hatred.

The b'reath ignored me as | limped back to the glider and | eft that bedeviled place behind. | was sureit
would be forever, but my mind would not let it go, forever whispering that | had to return. Intheend |



accepted it asinevitable.

* k% k %

Yes, | would return, my very sanity demanded it, but not asamartyr. | would see for myself the proof of
Thad's demise and, if possible, collect hisremainsfor decent burid.

| builtan armored tank with the money Thad bequeathed me. Thad hadn't had any family or other close
friends, so | wasn't surprised to bein hiswill. It was, however, asurprisingly large sum, so maybe he had
been holding out on me. Still, it seemed only fitting that | spend the money to build the mobile fortress that
would alow meto return to Despera.

The sanctuary was designed to be airtight, armed, and impregnable. It could not be opened from the
outside when sedled from within. | spared no expense on materials—gnaw on it for athousand years,
the b'reath would never scratch the surface of the reinforced metd casing or the tough transparent
polymer windows.

It wasalong trip, most of which | spent in stasis. | actudly felt quite optimistic on the day | entered the
deep chamber. If it counts for anything, the expedition was an honest bid for atonement. And | thought
perhaps the trip wouldn't be atota loss. There was the possibility the b'reath would be gone. Perhaps
I'd finally be able to strip the Aedon.

But, of course, the b'reath were not gone. They remained where last I'd seen them, surrounding the
freighter like acoven of furry, mutated reptiles. As| watched them from orbit, flitting about like giant rats
through the shifting bits of shadow, | wondered how they survived: What did they eat and drink on that
barren orb?

Like an automaton, hardly aware of what | was doing, | made preparations for our reunion.

* k% k %

My hands were swesting at the controls as | drove the tank out of the modified glider. Ingtantly, the
b'reath attacked, damming againg the hull like adeluge of giant hailstones. B'reath bodies draped the
vehicle, their maniaca eyes glaring hungrily at both sSde portholes and through the front pane. Tentatively,
| pushed the joystick forward and the tank lurched ahead. | knew the bumpsi| rolled over were the
bodies of b'reath pulled under the treads, but ill they piled on.

Nervoudy, | turned to my wegponry, triggering ahull pulse. Thefirgt pulse set off an angry writhing
among my attackers, but they clung determinedly to the hull. | stabbed the button again and again,
sending waves of agonizing energy through the bodies piled on the tank. | watched in horror asthe faces
at thewindows dowly died, asthefury faded at last from their eyes—and then | watched in disgust as
the vicious beasts legpt upon the falen in acannibdigtic frenzy, tearing apart their own injured and dead.
Then new b'reath faces appeared at the windows, twisting in torment and rage as| continued to shock
the hull.

With trembling fingers | pushed thejoystick again and moved forward over the falen creatures. Although
| knew it wasimpossible, | fancied | could hear bones crunching benesth the tank's great weight.

Nearing the downed freighter, | became aware of a cave a short distance away. Onimpulse | turned
toward the dark opening, and as the tank rolled into that black orifice, the b'reath melted away asif the
cave held horrors so grest it daunted even them. | activated the sanctuary's flood lamps and light poured
out, illuminating a scene far worse than any ever imagined by Dantein al hismusingson Hell.

Thad's body decorated the far wall of the shalow grotto, draped across a crude metd crosslikea
wegther-beaten scarecrow in aKansas cornfield. The flesh of his extremities had been eaten to the bone.



Hisskeleta arms, jutting from an emaciated torso, were lashed to the horizontal crossbeam. Hislegs
were twisted sticks dangling loosely from the sumps of his shriveled thighs like dead tree limbs hanging
from the roof of aforest after astorm.

His head was dumped forward. The fetid surface of his pate was an eruption of lesons dusted with
pidery wisps of hair. What skin remained on that dome clung like torn parchment. 1dands of brownish
bone peeked through the withered flesh.

In the dim recesses of the dark cavern darted what | deemed to be adifferent species of b'reath, larger
than those that remained outside, with glowing eyesthat studied me from the gloom. These gpparently
had been Thad's hosts this|ast decade.

How long had he hung like that, | wondered, before he had died? But, no, | thought, he would have died
soon after they pulled the suit from him. He could not have lived long enough to know how they had hung
his body like some gridy ornament, or to fed the flesh torn from hislimbs. Thisthought gave me some
small solace. My friend was dead, but he had not unduly suffered. | had to believe that.

| was eager to be away. The gruesome remains were an unnecessary reminder of therisk | wastaking. |
had achieved my purpose. There was nothing | could do for Thad now but provide for adecent burid.
Although | dared not leave the safety of the tank to retrieve his body, the vehiclé's design included claws
that could collect the remains.

But as | reached for thejoystick, the tank's engine died. Light still flooded the cave, the batteries were
fully charged, but the motor would not start, though | cranked feverishly at theignition. Such athing
should not have been possible; | had spent asmall fortune to ensureit could not happen. Y et despite my
every effort, the engine remained as fill and quiet asthe grave.

Cold swesat sprang up on my plump face, ran icily down the back of my neck, pooled under my arms.
My mouth was dry as sand and filled with abitter taste; | could hardly swallow. | wasfrozen in panic, my
eyeslocked on my erstwhile partner's mutilated corpse, my mind empty but for the growing redization
that | was trapped. The b'reath might never reach meinsde my fortress, but | was nonetheless doomed.
All that remained was to see how long my air would last.

Thefirst movement was so dight that at first | thought it merely ahallucination conjured up by my terrified
psyche. But as| continued to wetch | redlized that it was no illuson—dowly, millimeter by millimeter,
Thad waslifting his ravaged head, until at last | could see what remained of hisface.

It was aghastly sight. Most of the skin had been stripped away to reved the skull benesth. His jawbone
was fully exposed and dangled loosely; his nose was agaping wound. Thin, leathery skin il clung to his
forehead and cheeks, but the eyes themsel ves had been plucked, leaving empty, black holes that
nonetheless seemed to stare at me.

Desperately dinging to my sanity, | thought: This cannot be! The atmosphere on Desperawas toxic.
There was no food, no water. It had been more than ten years. He could not be divel It wasatrick; it
had to be atrick. | would not bdlieveit.

From within the tank, which now seemed more tomb than sanctuary, | watched as awispy fog began to
form. It reached out with spidery, gray tendrilsto caress Thad's ruined body, casting asickly yelow light
asit drifted around him. | continued to watch in mute horror as the mist began to coalesce before the
cross, becoming a pale man-shaped frame of light that roiled like smokein an eddy of wind. It gathered
and shattered and reformed again, seeming for one moment to be theimage of Thad, before findly
codescing into the living cadaver that is Dr. Hedge.



| was sure my mind could take no more. My brain seemed to be trembling within my skull as Dr. Hedge
took a shuffling step toward me, and then another, until he stood afew scant feet away with only the
window pane between us. Then he took another step, passing wraithlike through the walls of my tank as
he entered my refuge. | pressed my bulk againgt thewall, cringing from him as he seated himsdlf ddlicately
on the seet besde me.

Wordlessly, he extended hisfrail, white hand; in it he held abone-white card. Unbidden, my own beefy
paw reached up to take the card from him, and | glanced down at the words printed oniit:

Nathan M. Hedge

| glanced at Dr. Hedge in confusion, but he merely nodded at the card | held, and my eyeslooked back.
Now the |etters seemed to swim before my eyes, asif my trembling fingers had dis odged them from their
gpaces, until they had rearranged themselvesto spell anew name:

Thad Hegemann

A gasp escaped my lips astheimport sunk in. Had the agony of the past decades so ravaged and

mutated Thad's soul that he could fling it across the galaxy to haunt me? Had his hatred for me grown so
powerful that he could send this apparition, this doppel ganger, acrossthe light-years to find me and bring
me back?What alien magic did the b'reath possess that could make such an unthinkable thing possible?

Theman in the bar had believed that the b'reath use fear like threadsin a psychic web that they spin
throughout the galaxy, weaving together the minds they have touched with their foulness. He suggested
that thisis how they survive, and how they travel from world to world. I did not believe him then, but |
believe him now.

| had thought there could be no more surprises, but then the letters on the card began to shift once more.
Asthey reformed, | knew that it was dl true, that al hope was utterly lost. Now the letters on the card

spdlled:
The Hanged Man

| remain alive only to write thisstory, snce | am here done and thereis no one ese to spread word of
the unbridled evil of the b'reath of Despera When | have finished my tae, | will be dragged from the
tank. Dr. Hedge has made that clear, and | have no reason to doubt that he can deliver me to the waiting
embrace of the b'reath whenever he choosesto do so. The tank cannot be opened from without, but it is
easy to open from within.

| do not know how they can keep aman dive in this noxious pit, but | know that soon | will take Thad's
place, that it will be on my flesh and blood that the b'reath will feed. Already in my fevered imagination |
can fed their foul grip asthey hoist me onto the dreadful cross, can fed ther razor-sharp teeth nibbling at
my flesh. | have grown fat in my retirement; | will take much longer than Thad to consume. My agony will
last far longer.

Too soon, my story has run out of words. | turn to Dr. Hedge, but my intended pleafor mercy dies
ungpoken. For thefirg timesince | have known him, heisamiling.

Copyright © 2009 William Gleason
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William Gleason'slife has been alot like the plot of some classic movies. “I'm the guy who startsin the
mailroom and works hisway up,” he says. He'stalking about hisday job, which literdly started in the
mailroom of acompany that creates test materials for grade schools and high schools, and wound up as
senior director of editing—but he might aswell be describing hisliterary career. In high schoal, hisclass
picked him as poet laureate. During a brief stint in community college, he edited the student newspaper.
Later, he wrote for ahumane society newdetter and wrote three “bad novels’ that he saystaught hima
lot.

"I've dways been kind of into writing,” he says.

Writing science fiction had been adream since the 1970s, when, during €l ementary school, he discovered
Lester Dent's Doc Savage books. He then progressed to Asmov, Heinlein, and Bradbury. “I wanted to
fed like | was part of that fraternity,” he says.

Unlikemany Analog writers, though, he's not ascientist. So again, the “mailroom” was the way he had to
comeintothefied. “I redly don't have any training in the sciences,” he says, “so | spend alot of time
doing research.”

He collected rgection dipsin the 1980s, but then got too busy for fiction writing until he was able to
convert hisday job into free-lance work from his San Antonio home. That freed up the necessary time
while il kegping him from starving. By then, he was dso frequenting Anal og's website, swapping
message-board posts with the pros. Analog regular Tom Ligon offered to critique astory ... and the
result, “Into That Good Night,” appeared in April 2008.

Great stories, Gleason believes, serve two purposes. Oneisto entertain. “1 want [the readers] to enjoy
an adventure,” he says, “to get out of the humdrum of their usual world and spend alittletimein afuture
world.” But he also thinks science fiction stories can carry an inherent message of hope. “1f | writea
mystery story, based in acity on the Moon, there's hope just in that—that we actualy are capable of
building acity onthe Moon."

Hedso likes stories to be about character. “If you think about the charactersthat redlly touch you,” he
says, “they're characterslike Charliefrom ‘ Flowersfor Algernon,” or Ender from Ender's Game, where
you build up area empathy for the character.”

Good characters contribute to even the best ided's believability, he adds. “ The science fiction seems
morered if the characters are more plausible.”

Copyright © 2009 Richard A. Lovett
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Short Stories: TEDDY BEAR TOY' S by Carl Frederick
When you get good enough at smulating redity, it can get dangeroudy hard to tell the difference.

Ashed done every evening for the last two years, Nid keyed his day's thoughts into hislifebook.
Fortunately, he didn't have to enter hisexternd redlity; his micro-cam, with its voice and image
recognition technology, took care of dl that. He looked down &t the tiny device pinned to his shirt, with
itsall-seeing fisheyelens. It dways made him fed like awaking film shoot.

Waiting for the beep indicating that the cam had completed its upload, he checked hiswatch. 20:30
hours. He dill had alittle time before having to run off to meet Dennise outside Teddy Bear Toys. He bit
hislip, speculating on whether held be able to convince hisfriend to help him snag a precious copy of
Phantom Warrior .

Beep.

With asigh, he glanced at the on-screen menu. He knew it was abad ideato read the story generator
results; hed have to enter histhoughts on it and that would lead to recursion problems. But reading it was
fun—just about the only fun left to him on this project. And Kendrick always says, “ Recursionisthe

key."

Once more, he sighed. He'd been dl but incoherent with excitement when, at age fourteen, heldd entered
college and was chosen for the project. It was al about smulation theory and story generators. Professor
Kendrick said that at such ayoung age, there wasn't much of apersona history to contend with, and only
akid can devote himsdlf to asingle cause.

But Niel wasn't akid anymore, and the cause now seemed more like a chore, and lifebook technology,
abeitinasmpler form, was everywhere.,

Professor Kendrick had said, if you want agood simulation, smulate yoursdlf, but Niel wondered at
timeswho was smulating whom.

| wish | had alife—areal life.

Niel pushed back from the computer console, then darted to his dorm-room closet. Rummaging through
the chaos, he found his headband-mounted LED flashlight. He'd need that tonight. Heading for the door,
he caught sight of the computer screen and succumbed to temptation. At least he could see what the
story generator program had come up with asitslatest title. He swiveled back to his computer and hit a
key.

* * * %

CONFRONTING DEATH AT TEDDY BEARTOYS

Niel pocketed his headband flashlight and left the dorm. Hurrying, for he was short of time, he jogged
toward Teddy Bear Toys, afreestanding toy store at the edge of the mall about amile away. He passed
aman with an ax sticking out of his head, and then a Frankenstein mongter in atuxedo waved a him.
Even though it was only Halloween eve rather than the night itself, people sill went about in costume.
Halloween was an important time on university campuses.

Ashe neared Teddy Bear Toys, Nell saw an encampment in front of the door. An array of blankets and
deeping bags stretched for perhaps a quarter mile. And the campers mostly were in costume; the store
had offered a 10 percent discount through the weekend for costumed customers. Nidl wished hed worn
one himsdf. Even with the discount, Phantom Warrior was an obscendly expensive video game. But il



Niel had no doubt that the game would sdll out within five minutes of the store's opening in the morning.
And that opening was scheduled for fiveam.

A werewolf sdled up to him.
"Dennis?'
"Yeah,” sad the werewolf. “Now what's this big plan of yours?'

"Ligten,” said Nidl in acongpiratorid tone. “I'm going to hide in the store overnight. When it opens, I'll
join the mob running for the game counter. I'll be way up intheline, and I'm sure to get the game.”

"You'renuts,” said the Denniswerewolf. “What about burglar darms?"

"They have perimeter darms,” said Nidl, breathlessy, “for the doors and windows. But my brother, he's
avolunteer fireman. Hetold me that after alot of fase darms, they took out their motion detectors. It
seems modern toys have atendency to move around from timeto time. So | don't have to worry about
Setting off something.”

"Nuts. N-U-T-S. Nutg!"

Nid, ignoring the discouraging word, went on. “And the windows have boxed-in displays and the door
isn't glass, so no onewill be ableto seein from the outside.”

"S0,” said Dennis, suspicion in hisvoice, “what does this have to do with me?”’
"I'd likeyou to hidein therewith me,” said Nid cheerfully.
"What?" The werewolf's rubber muzzle shook. “ Double nutsl No friggin’ way!"

Inwardly, Niel smiled. Thingswere going asplanned. “Then, at least,” he said in ahurt tone, “at least help
rre.ll

"How?’ Thewerewolf said theword almost asagrowl.

"Provideadiverson.” Nid leaned forward and continued at awhisper. “ Something that will let me sneak
into akid'stent. The one set up in the Backyard Adventure Jungle. It'sin the middle of the store right
next to the Videogame Jungle.”

"| redly don't likethis.” The werewolf shook its head dowly, then sighed. “What kind of diverson?’
"Oh, I don't know.” Niel spread his hands. “How ‘bout an epileptic seizure?!

After asecond or two of silence, the werewolf growled.

"What?"

"Werewolves don't have epileptic seizures” said Dennisevenly.

"Then ... then pretend you just swallowed adime.” Nidl spoke through teeth al but clenched in
frudration.

"Dimesdont have slver in them anymore.”

"Comeon, Dennisl Please.” Nidl stared at the now slent werewoalf. It was disconcerting not being able to
read hisfriend's expression. “Look. I'll let you play the game for three hours as soon as | get home with



it"

Stll, the werewolf stayed silent.

"Four hours, then."

After another few seconds, the werewolf said, “Five hours.™
"Okay, fivehours,” said Nid hurriedly. “Isit aded ?'

"Oh, dl right."

"Great!"

Dennis swung his muzzle around toward the encampment. “Look at them all,” hesaid. “What the heck is
S0 specia about Phantom Warrior?"

"It'ssweet,” said Ni€l. “Y ou can put yoursdf in the game. Y ou upload your lifebook. And then you are
the Phantom Warrior."

"Scary,” said Dennis asthey sauntered into the toy store. “Buit that redlly does sound swest.”
Recursion isthe key.

While Dennislingered behind, Niel meandered through the store to the Backyard Adventure Jungle. At a
sgnd, Dennis screamed, the sound both muffled and amplified by the wolf mask. He flopped to the
ground, rolled onto his back and, while moaning, kicked the ground and pawed the air.

Whileastorefull of goblins, witches, devils, spacemen, ex-presidents, and other monsters turned their
attentionsto the fallen wolf, Nid slently scrambled into the tent. Watching then from an openingin the
tent flap, Nidl saw aman in awhite lab coat with a stethoscope swinging from his neck like an eephant's
trunk.

"Give him room,” the man called out as he struggled through the crowd toward the werewolf. With many
utterances of “Excuse me,” he pressed forward. “I'm an emergency medica technician.” Someinthe
crowd laughed. “Look,” heinssted, “The costumeisred. | redly am an EMT."

Dennis paused in mid kick and turned his muzzle abruptly toward the man. Then, asthe EMT knelt and
moved a hand to remove the wolf mask, Dennis howled, jumped to hisfeet, and ran screaming out the
door.

Niel withdrew fully into the tent, dipped off his sneakers, and curled up like acat: hisusua position when
deeping in acold bed or adeeping bag.

A sudden decrease in the ambient light level woke him. In the instant of disorientation, he felt constrained
inthe small space—and ferd, likean animdl initslar. Ashismind followed hisbody awake, it added
fear. From outside the tent came no comforting crowd noises. All was silent except for the sounds of
walking. The specificity of adistinct person rather than a crowd was disconcerting. Niel, hearing hisown
breathing, tried to breathe lightly, shalowly, without sound or motion. He was cramped from beingina
fetal pogition, but he dared not move.

"Shouldn't we turn off the displays?’ came avoice, uncomfortably nearby.

"Why bother?’ came amore distant voice. “Wewon't get out of here until ten, and we'd haveto spend a
haf hour turning things on again at five am. I'd prefer to deep for another thirty minutesin the morning.”



"Yougotit,” sadthefirs voice.

Niel heard aclick, and the darknessin histent became complete. A few moments later, he heard the
sounds of adoor opening and then closing.

Niel waited motionlessfor aslent count of ahundred and then stretched straight, hislegs dipping under
the rear wall of the tent. Helet out the breath he'd not known he'd been holding.

Pulling back the tent flap, he looked out onto the deserted and dark toy store—but not completely dark;
flashing lights came from the Videogame Jungle, and less animated illumination emanated from shelves
and display cases holding dolls, tech toys, teaching toys, and the store's distinctive teddy bear mascot.

Niel waited until his eyes had dark-adapted, then eased himsdlf out of the tent. He stood, dipped on his
headband LED, and turned it on. Then, redizing he didn't need it and spooked by the eerie whiteness, he
switched it off.

He stood there, not knowing what to do next. Finally, he shrugged and started on atour of the darkened
store. Hed not been in atoy storein awhile, and knowing that toy tech was second only to military
technology, he was curious to see what was new.

Hedidn't see anything interesting in the Backyard Adventure Jungle. But as he left the areaviathe Valey
of the Dalls, he saw abox labeled “Dog Nose.” It had an illustration of a kid wearing what looked like an
anima mask. Nid flipped on hisLED to read the box. “A smell amplifier. Sweet!” Nid had an urgeto
buy it, and he would have had the store been open for business. In the dark store though, hefelt likea
burglar. He shined hislight over the box, where a dog was sniffing at apizza.

Niel remembered held not eaten before coming. “I'm hungry,” he said doud.
"Me, too,” came severd high-pitched voices.

Startled, he dropped the box and spun around. There was no one there—just sweet-looking dolls staring
down from little cubicles. In the beam of the light, they |ooked eerily sentient.

Feding foolish, Nid repeeted, “I'm hungry.”
"Me, too,” answered several of thedadlls.

Voice recognition and synthesis. Impressive! Niel waked over, read the explanation, and found hed
uttered one of the stock sentences that the dolls could recognize and respond to. He turned away and
was surprised to see adall that hed not remembered being there. Moving his head, he saw that the doll
was visble only when viewed head on. From the Side, it was virtudly transparent. Reading itslabd, he
found it was an Imaginary Playmate doll.

Making the unreal real. He shook his head and went off to find some less surredl toys. And he found
some: remote-controlled marbles—from the same company that made remote-controlled dice; aDVD
lunchbox so kids could watch videos over lunch; Solitaire Monopoly; amusic system that responded to a
baton; Surfboard@home—a servoed surfboard that moved with aDVD of surf; Kite-cam; asdaf-writing
pen that used a motor-driven pen tip and speech-to-text technol ogy.

Startled by amovement from the floor, Nidl looked down. A cat! What's a cat doing here? He stooped
to pet it, but it darted under adisplay case. As he stood, he heard, or rather felt, a presence behind him.
Fedling a sudden dread, he turned dowly around.

In the brittle white beam of the LED lamp, Niel saw atal figure some seven feet away. It was clad



entirely in black: cloak, cowl, gloves, and even mask dl in black. The figure rested one hand on the black
pole of an enormous scythe, its metallic blade gleaming in the light.

Nid backed against the display case.

"I am deeeath,” came alow, reedy voice.

Niel pressed himsdlf againgt the case, feding its edge cut into hisribcage.

"But you can call me Victor,” the figure continued, now in an eeger, bright voice.
“I'm...I'm Niel. What ... Who?"

The Victor apparition extended a black-gloved hand, and Nidl nervoudy shook it.

"l was resting on agame couch,” said Victor, “when | saw the werewolf spaz out.” He laughed. “Nice
diverson. And then | saw you snesk into the tent."

"l wasjudt..."
"I know,” said Victor. “Getting a head start on tomorrow's game rush.”

Nid smiled, sheepishly. He feared held made something of afool of himsalf by hisobviousfear. But then
again, that Death costume wasredly effective.

"Anyway,” Victor went on, “during dl the excitement, | tried not to move. And when they closed the
dore, they ignored me. They probably thought | was amannequin—that is, if they sasw meat al.” He
shrugged. “So | decided to do what you're doing and camp out here. | would just about kill for a copy
of Phantom Warrior." He glanced around the store, which appeared amost infinite in the murky
darkness. “Come on. Let'sexplore.” Heleaned his scythe againgt the display case. “A toy storein the
dark. Spooky."

Niel gazed at the image of death before him. “Y eah. Spooky."

Victor, with Nid following, left the dolls and strode into the Teddy Bear Zoo. “Hey, look &t this,” he
said, sopping in front of abear on a counter. He passed his hand in front of the plush creature'sface.
The bear growled and snapped its mouth closed.

"Yiked” said Nid. “That's no teddy bear."

"Big Bad Bear,” said Victor. “Y ou can switch them so they're not cuddly. They snarl and bite. My sster
has one in her dorm room.” He turned to another display. “And here,” he said, picking up asmdl box, “is
the ultimatein ridiculousness™

Nid picked up one of the little boxes. It waslabeled “ Teddy Bear Toys."
"Toysfor ateddy bear?’ Niel sad.
"Yougotit. Weird, isn't it?"

"Yeah.” Nid turned over the box and looked at the tiny animal within. “ An imitation animal asa present
for another imitation animal "

Recursion ... again. Recursion and ambiguity.



"Who istheteddy bear,” said Victor in adistant voice, “and who isthe toy?"
"Halt!” came asharp voice from behind.

Niel dropped the teddy bear toy and spun around. Victor swiveled aswell.
"Halt! Put up your hands! | am not atoy!"

A three-foot-high whed ed thing pointed some sort of agun at them.

Nid raised his hands. So did Victor.

"Warning!” sad thething. “I am not atoy."

"Wait aminute!” Victor dropped hishands. “It isatoy.”

"How do you know?’” said Nidl, his hands still pointed up.

"Itsgun,” said Victor. “It'saGiggleBlagter."

"How do you know?"

"l have akid brother."

Niel lowered hishands. “What's a GiggleBlaster?'

"I am not atoy,” said the robot.

"Go away!” said Victor. Therobot went.

Victor turned to Niel. “When you pull thetrigger on aGiggleBlagter, it tellsajoke. It projectsit ona
narrow beam of sound.”

"It looked likearea gun,” said Nidl. “Y ou know. It's hard to know what's really real anymore. I'm not
even sure | know what redl is."

"Like T-DNA, for example?’ said Victor.

"Likewha?'

"Toy-DNA. Robocat. Toysthat mutate and evolve. That sort of stuff."

"Robocat?’ sad Nidl, remembering what he thought wasacat. “I think | saw one."

"Just likeared cat, but its claws aren't sharp and you don't need alitter box. Rechargeable. Doesn't even
edt batteries.”

Niel wasimpressed. “How do you know about al these things?'
"| told you. | have akid brother."
lld,].ll

Victor glanced around. “ There are entirely too many creatures running around on the floor of thistoy
gtore. | say wefind afew game couches and spend the night playing videogames.” He started toward the

Videogame Jungle.



"I'm for that.” Niel followed Victor to the boundary of the videogame area.

"Boy,” sad Victor, garing at the wonders of thejungle. “ A whole night of playing videogames. Thisll be
great."

"I'll set my phoneaarmtoring at four thirty,” said Nidl. “Just in case.”

"Y eah. Good."

They settled in on adjacent Game Master couches and checked what games were on offer.
"Monsters of Mars,” said Nid, reading the description. “A definite maybe.”

"Be careful when you fight the mongters,” said Victor, absently, while looking for agamefor himsdlf, “lest
you become one. Nietzsche said that. And that game has crummy graphics.”

Nid chuckled. “ Okay, here's another one. Monsters of the Abyss."

"When you stare into the abyss, the abyss stares back at you. Nietzsche also said that."
Nid rolled hiseyes. “ Are you a philosophy mgor or something?'

"Well ... actualy, | am."

Niel chuckled again. “Do dl you philosophy mgors go around quoting one-liners from famous
philosophers?”

"It'sashorthand.”
"A shorthand for what?"
"For nothing. It'sjust ashorthand.”

Niel gazed at Victor, then decided to reply with some gibberish of hisown. “But that's like talking about
areflection of redity—and you look around from the mirror and theres no redlity."

"Yeah. S0?Eingtein said redity ismerdly anilluson.” Victor's death mask looked sharply at Niel. “In
fact, | read about thisguy in England who saysdl of usare most likely not redl. We think we'rered, but
we're actualy just abig computer smulation.” Victor leaned in toward Nid. “It wasfrightening reading.”

Niel amiled, findly ableto reply with a philosophy quote of his own. “ Schopenhauer said reading is
equivaent to thinking with someone el se's head instead of with one's own.”

"l wonder,” said Victor, “if that appliesto going to movies.” He canted his heed. “Hey? Areyou a
philosophy mgor too?"

"No,” said Nid digtantly. “ Computer science.” Hefelt uneasy about the notion of being a computer
smulation. He hoped Victor would drop the topic.

"Hey,” said Victor, tapping the console. “ Hereés agame. Gods and Demons. | could get into that.”
"A philosophy mgor,” Niel said lightly. “Y ou would pick agame whereyou're agod.”
" like playing god. It fitswith my non-linear, trinity belief system.”

"Excuse me?'



"| pray to my god,” said Victor. “He praysto hisgod. Hisgod praysto me."
"Y ou're out of your mind."

"Of coursel am.” Victor paused. “1 don't think that's much consolation to the god that praysto me,
though.”

"Sheeshl” Shaking his head, Nid turned from Victor and started up agame. He switched off his
headlamp; he certainly didn't need it to operate a game controller. “With your imagination, Victor,” he
sad, hiseyes on the screen, “you probably redly go into your own world when you play these things.”

"Few people have theimagination for redity.” Victor fired up hisgame. “Goethe said that.”
Sheesh!
For hoursthen, they fought their enemiesin slence.

Nid heard achiming and after awhile, redlized it wasn't coming from the videogame. “My darm!” Still
playing the game, he glanced over at Victor. “It'sfour thirty. They'll be opening soon."

"Yeah.” Victor sghed and ended hisgame. “Wed better hide out.”
"Jugt give me aminuteto kill off this—"

"Now!” Victor jumped from his console and switched off Nid's game. “1'd rather not be caught here, if
you don't mind. Come on!™

"Okay, okay."

After Nid retrieved his sneakers from the tent, they went to ground in the men's room and took turns
listening at the door in the dark.

At length, Victor, his ear to the wood, whispered, “ They're here.”
Niel added hisear.

After perhaps ten minutes, Niel heard avoice say, “Five o'clock. Timeto loose the Mongol Horde.”
Then Niel heard the sound of adoor being unlocked.

He inched open the men'sroom door and saw the store transformed from night into day. He blinked in
the fluorescent brightness.

Asthe store's doors opened, athrong, screaming and shoving, rushed in and rampaged up to the
videogame counter. Victor darted from the men's room and dipped into the line about ten feet from the
front. Nid ranin directly behind him.

"Ohno!” said Nid under his breath.
Victor turned around. “Wheat's the matter?'

"The cashier,” said Niel, nodding forward. “ That's my lab ingtructor, Mrs. Carmichaegl. What's she doing
here?'

"Moonlighting, | suppose.” Victor shrugged. “What's the problem?"

"I'm cutting lab tomorrow—so | can play Phantom Warrior al day.” Niel peered forward over Victor's



shoulder. “If sherecognizesme, I'm toast.”
"Does she know you wdl?*
"No. It'salargelab.”

"That's something, anyway. But ill ... Ohwait.” Victor pointed a black-gloved finger at Niels forehead.
“Turn on your LED headband. Say you're Zark of Zorgon or something. In the glare, she probably won't
seeyour face. Y ou might even get the 10 percent discount.”

"Y egh, right.”

"Anyway,” Victor went on, “I'll try to provide you some cover.” He moved his hand to stroke the nose of
his desth mask. “Hm. A distraction.”

Theline moved quickly. When Victor reached the counter, he drew himsalf up and said, “ Desth wants
Phantom Warrior!"

"So does everyone,” said Mrs. Carmichagl wearily. “Which verson?
Victor held forward his credit card. “ Death wants the Cyberiaversion.”

"Swipe your card through the reader, please.” She reached for a packaged game cartridge. “ Ten percent
off for you."

From behind, Nid flipped on the LED. He stepped forward into the space just vacated by Victor. “Um.
Zark of Zorgon wants the Oui verson.”

She squinted her eyes againgt the beam and at that moment, Victor, stlanding at the side, leaned in over
the counter. “I am Deeeath,” he said in arumbling voice.

Mrs. Carmichadl looked up at him while at the same time, mechanically reaching for aOui version of the
game. “Yes, yes. Of courseyou are. But would you mind—"

"I am the grim regper,” Victor announced. He flourished his scythe. “ Repent or | shdl deliver you to hdl.”

While Niel held his card over the reader, Mrs. Carmichadl glanced over the crowd. Smiling swestly, she
looked back at Victor. “1 think I'm aready in hell, thank you.” She made shooing motions. “But bea
good little angel of death now, and go regp somewhereese.”

Victor turned to facethose on line. “Re-ain, you ‘ pentersl” he urged loudly.

Suddenly Niel pulled back his credit card before the reader could scan it. He turned and hurried away,
leaving the videogame unclaimed on the counter. Victor followed him.

"What'sthe matter?’ said Victor, catching up. “ Afraid you'd be recognized?"
Niel plowed through the crowd and out the door. “I just changed my mind.”
"That doesn't make sense.” Victor planted himsdf in front of Nid. “ After waiting heredl night.”

"I looked at all those peoplein costumes screaming and shouting to get one of those precious game
cartridges.” Niel gave ashudder. “It weirded me ouit. | just had this urge to go on acamping trip in the
woods. To fed the crunch of leaves under my feet. To have acampfire. To smell the wood smoke, to
talk to trees and hope they don't answer me. To try to convince myself that I'mredlly ... red.”



"But you're probably not redl,” said Victor. “Y ou're just acomputer smulation.”

"Yeah, right. Thanksalot.” Nid baled afigt. “But you know. It'slike | am somekind of smulation. Like
someone is manipulating me.” He glanced back at the store. “ That someone is the game company, and |
don' like to be manipulated.”

"What do you mean, like asmulation?’ said Victor in the voice of aphilosophy mgor. “ Redity isamyth.
For al practica purposes, we are computer smulations. Livewithiit!"

"Drop dead, Victor!” Nid threw afrustrated glance to the predawn sky.

Victor laughed. “ Y ou'retelling Degth to drop dead? That's funny.”

"Get redl! You are not Desth."

"Surel am.” Victor rubbed a hand down his black costume. * Clothes make the man, asthey say."
"Stuff it, Victor.” Nie turned and walked away.

As hewalked, the idea of a genuine campout grew on him. He thought about going back to Teddy Bear
Toys and buying the Dog Nose—to sniff thingsin the woods. He mentdly dapped himself.

As he reached his dormitory, he had further thoughts about Phantom Warrior.l bet after the buzz dies
down, | can probably IM for a copy or find one on the Net—eBuy, or maybe at the second-hand
shopin Third Life. | might even get it at half price.

* * * %

In near shock, Nid pushed himself back from the monitor. Usually agenerated story was no more than a
tale about someone with the same first name as his, but thistime it was different. Thistime, the main
character was him—and the story somehow had predicted his Teddy Bear Toy scheme. Everything,
even down to the LED flashlight.

Impulsively, he checked hiswatch. He had to rush off to Teddy Bear Toysimmediately so not to keep
Dennise waiting. HeEd enter histhoughts and think about the implications later. There had to be some
rationdl explanation for al this.

But still, he stared at the computer monitor, held captive now by afedling of guilt about verbaly abusing
Victor. Again, he dapped himsdf. Recursion ... again! Helaughed a himsdf. “ Fedling guilty about a
smulation of mysdf telling off another smulation,” he said aoud. “1 must belosng my mind.” And why
did | get mad at Victor? He shook his head. More strange still was his smulation deciding to not buy
the game. That, he couldn't understand at dl. Maybe my ssmistrying to tell me something. He laughed
nervoudy. Could it be that the sSmulated Nidl, acomposite drawn from hislifebook, was actudly advisng
him? My sim seems to have a better quality of life than | do. He closed tight his eyes. “Maybe Victor
wasright. Maybe | am acomputer smulation. A smulation of mysdf.”

He pounded afist on hisdesk. “Freewill,” he said to the monitor. If he had free will, then he couldn't
redlly be asmulation, could he? Abruptly, attempting to exercise free will, he changed his mind about
trying to get acopy of the game. He swiveled and strode to the door. “Maybe,” he thought, “maybe |
can persuade Dennise to go to a coffee shop with me.” He thought they could discuss computers,
philosophy, and life. And then maybe afterwards, they could do something together—something
unambiguous, something redl.

At the door, he stopped, swiveled and returned to his desk. Hewas in no condition for adate with
Dennise. He blew out along bregth, then phoned her on her mobile, pleaded iliness, and arranged they



meet tomorrow.

In an attempt to organize the jumble of wild ideas going through his mind, he moved his handsto the
keyboard and, as he'd always done after reading a story, entered his thoughts.

He keyed the final period with aflourish—and then decided to truly makeit fina; held quit the project. It
wasthe only way to save his sanity.

He picked up the phone and diaed Professor Kendrick'slab. It waslate, but Kendrick al but lived in his
lab.

When Kendrick answered, Nid said, “Professor Kendrick. ThisisNid.” Then, on impulse, he added,
“Aml red?'

Rather than laughing as Nidl had expected, Kendrick said, “ Of course you are.” Then, he added, “Why
don't you come over to the lab? We can talk.”

"Now?'
"Why not?’ said Kendrick. “We have just been reading your entry."
We? Niel canted his head, quizzically, then said he'd be right over and hung up.

* * % %

Niel walked into Professor Kendrick's computer lab, abig, fluorescent-lit room with huge wal-mounted
displays, an abundance of keyboards, and arat's nest of cables. One of the displays showed an image of
akid, about fourteen years old or so—a student by his clothes and bearing. The adjacent monitor had a
3D wire-frame reconstruction of thekid.

In addition to Professor Kendrick, the lab held someone Nidl had not seen before—an upperclassman
by his appearance.

"ThisisVictor Frechet,” said Kendrick, standing to make introductions. “He's your ... your shadow
programmer.”

Victor? Nid canted his head. Shadow programmer?
Victor stood and shook hands. *Y ou're about to quit the project, aren't you?"
"How ... How did you know?"

"It's pretty obvious.” Victor gave afriendly chuckle. “But | don't blame you. And actudly, thismight be
an gppropriate timeto quit.”

"As shadow programmer,” said Kendrick, “Victor does the hard work. He reads your entries, then
tweaks the story generator program for the next day's run. He even, at times, provides story seedsto the
program—adds alittle of himsdlf to the mix.” He patted Victor on the shoulder. “We sort of think of him
asyour big brother."

"The program isworking pretty well now,” said Victor. “Isnt it?"
Nidl, trying to assemble dl the pieces, nodded. “ Extremely well."

Victor smiled, shyly. “The programishighly non-linear,” he said. “When it Starts getting things right, it
very quickly getsthem very right."



"Victor is about to graduate,” said Kendrick, “and has gotten afirst-rate graduate fellowship at
Stanford.”

"What isyour mgor?’ Nid asked inasmal voice.

"Computer science ... but | started out in philosophy.” Victor paused. “Y ou guessed as much, didn't
you?'

Niel nodded.

"Anyway,” said Victor, “it'sagood time for meto quit the project, too. Especialy now that the program
has told us as much about you asit ever will."

Nid felt exposed to the point of being transparent. Y es, hewasred, dl right. But he fill didn't seem to
have free will, not when it really mattered. He suppressed a sudden desireto run away and goon a

camping trip.

Kendrick pointed to the kid displayed on the monitor. “ That's Alexander Whitten. He's afreshman here.
Soon to join our research group.” He glanced at Nid with an expression of amost paternd pride. “Alex
is young—not much older than you were when you started college.” Moving to akeyboard, Kendrick
pushed afew keys and the wire-frame began to move, walking smoothly against an empty background.
“Our next generation program will be moviesrather than written stories.” Kendrick stared at the moving
image. “We can use the large-array supercomputer for image rendering, so the processing won't take
aopreciably longer.”

"Why are you showing thisto me?’ said Nidl.

"I'd have thought you'd have guessed.” Kendrick turned to him. “Wed like you to be Alexander's
shadow programmer. His big brother, so to speak.”

"I'll train you before | leave, of course,” Victor cut in.

Niel stood there, mute, open-mouthed.

"I know,” said Kendrick, smiling, seeming to read Nid's thoughts. “But recursonisthe key."
Copyright © 2009 Carl Frederick
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Short Story: IN THE AUTUMN OF THE EMPIRE by Jerry Oltion
There's authority, and then there's authority ...

The emperor of Earth didn't like to be wrong. Many of his acolytes had learned that the hard way, though
thiswas merely rumor, snce no surviving member of the inner court had actualy caught Hadron the
Perfect in amistake, nor even witnessed one.

So when the little common girl, who had been brought to the palace garden to provide a photo op for His
Excdlence amid thefalling leaves, asked him, “Why isthere autumn?’ two of his attendants faked sudden
dlergy attacks and ran coughing for the infirmary while another quickly said, “1t's because of thetilt of the
Eath's—"

Too late. The emperor laughed and said in hisreedy voice, “Ah, my little darling, that's an easy one. We
get autumn because the Earth ismoving away from the Sun. Soon well be millions of milesaway fromit,
and it'll be winter. But don't you worry, because that's asfar away aswell go, and then welll swing
around in our orbit and head closer to the Sun again, and it will be spring, and when we get asclose as
we're going to go, it'll be summer and thewhole cycle will start dl over again.” He smiled for the video
camerasin asickly attempt to look caring and avuncular.

Curioudy, only one of the camera crew wet himsdf. The otherslooked a him in puzzlement as he
stammered an apology and rushed after the two fake dlergy sufferers.

The others continued filming the emperor and the little girl amid the multicolored leaves, and the videocast
streamed out into the data-sphere, where the emperor's billions of subjects heard his explanation. Most
of them hardly paused in their [abors. A smdl fraction said, “Hmm, | didn't know that.” And asmaller
fraction yet said, “Wait aminute, it'sthetilt of the Earth's axis that causes seasons.”

Those people were never heard from again.

An astute businessman heard the emperor's pronouncement and immediately bought every cubic foot of
refrigerated warehouse space he could find, funding it by sdling everything he owned in the tourism
industry. Then he bought every perishable fruit and vegetable he could lay his hands on, packing them
away in hiswarehousesfor afuture he hoped would never come.

For the next few weeks the world buzzed with speculation, and even afew jokes about the emperor's
knowledge of the planet he ruled with absolute authority, but the continua disappearance of jokesters
and people with astronomicd training dowed the innuendo until it ssemed that the whole incident would
blow over by winter. Or summer, if you lived in the southern hemisphere.

Y et one universd truth that had proved true for millenniakept raising itsugly head: it's nearly impossible
to purge bad data from the system. The emperor's explanation to the little girl kept resurfacing to blossom
across the datasphere yet again. Overzea ous teachers even used it in classroomsto curry favor with the
censors S0 they could dip in more controversid lessons about evolution or human sexudlty.

People were by now quite used to “coming out of the water dry"—kowtowing to the officid truth while
privately knowing it was hogwash—but this particular one led to too many logica inconsstencies. How
could Aunt Ortencia be watching her crocuses bloom in Argentinawhile the leaves el in Canadaif the
whole world experienced the same seasons at once? How could Antarctica be dipping into Six months of
sunlight and the Arctic into six months of darknessif it was autumn everywhere? More to the point, how
could peoplein the Northern hemisphere buy fresh fruit in February if February waswinter inthe
southern hemisphere, too?



Something had to give, and it wouldn't be the emperor. So nobody was really surprised to find vast
engines springing up al over the planet, engines that tapped into the very fabric of space for their power
and pushed againgt that fabric with dl their might. Earthquakes rocked the world, but the emperor
assured everyone that they would soon subside, and in that he was correct. When the stressin every
magjor fault wasfinaly released, the continents relaxed and went dong for theride.

The few surviving astronomers noted a curious thing: Polariswas no longer the north star. Night after
night it dipped farther to the south, until the sky whirled around the Cat's Eye nebulain Draco instead.

Theredfter, the Sun rose directly in the east for everyone on Earth, took exactly twelve hoursto crossthe
sky, and set directly inthewest. It did that week after week, with no variation whatsoever. The Earth's
axisno longer tilted with respect to the Sun.

A careful observer would note that the Sun was aso somewhat smaller in the sky than before. The Earth
had been moved farther away fromiit.

Winter arrived in the northern hemisphere as dways. People in the southern hemisphere were rudely
surprised to discover themselves drifting from spring right back into winter again, but since saying that
something was amiss would mean contradicting the emperor's stated view of how things worked—not to
mention redity itself now that the planet's orbit had been changed to match his description of it—they
prudently remained silent and buckled down for a cold and hungry season. An enterprising businessman's
foresight in storing perishables saved people from scurvy and rickets, but it was not a happy time.

The Earth moved on inits orbit, just asthe emperor had promised thelittle girl in hisgarden. It moved
dowly at gphelion, extending winter severa weeks longer than usud, but eventualy snowbanks thawed
the world over. Farmers planted their crops. The growing season was shorter than usual, owing to the
Earth'sfaster orbita speed when nearer the Sun, but there was just enough time for most fruits and
vegetables to mature before the weather turned cold again. And the owner of avast network of
refrigerated warehouse space became even wedlthier asit dawned on people that an entire planet'sworth
of perishableswould have to be stored at once if they were to avoid arepesat of last winter's famine.

Life went on. People adjusted to the curioudly regular days and the oddly irregular seasons, athough
most secretly longed for the days when they could buy afresh orange from Brazil in January or take a
sunny vacation to Australiawhen the clouds in Seettle became too much to bear.

The emperor aged, and eventualy died. His son ascended to the throne, and amomentary hush fell
across the Earth as his new subjects dared to wonder if he might defy hisfather as children often do once
they comeinto ther inheritance.

Toimprovethe odds, asmal group of surviving astronomers presented him with acoronation gift of a
globe, ostensibly asa symbol of hisdominion, but tilted at arakish angle of 23.5 degrees. It was, in fact,
an ancient and vauable artifact from one of the observatory museums. The astronomers had bribed a
courtier to ingtal abright light to the sSide of the throne that would shine on the globe when they presented
it to the new emperor, so that he might see how the northern hemispheretilted toward the light inits
summer, and how it tilted away in winter while the southern hemisphere experienced the opposite season.

Solemnly, they presented the globe to their absolute ruler. Smiling for the cameras that captured this
moment for posterity, he accepted it and spun it a couple times around. Then heleaned close and
examined the figure-eight printed in the Pacific Ocean. “An ... a... lemma,” heread dowly. “Did |
pronounce thet right?’

"Y es, your Excedllency,” one of the astronomers said, and the fact that he wasn't lying to save hisskin
cheered the othersimmensdly.



The emperor examined the smal print next to it. “ Showing the Sun's declination throughout the year. And
thisisahigoric artifact?'

"Yes, your Excdlency,” sad the astronomer.
"Ah, then my father was wrong."

A collective Sgh arose across the entire world, until the new emperor said, “ Thisis clearly adiagram of
the Earth's orbit before he changed it to match his mistaken notion. A figure eight. That would explain
why everything seemed so timeless during the dead of winter, and again in the middle of summer, when |
was achild. The Earth actudly did pause there at the extremes of its orbit before reversing course.”

He handed the globe to one of hisadvisors. “Makeit do that again.” He turned to the cameras and
spoketo theworld at large. “Y our benevolent and merciful emperor now makes hisfirst decree: | will
make the world follow its proper orbit, afigure eight.”

Copyright © 2009 Jerry Oltion
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Reader's Department: THE ALTERNATE VIEW: CONNECTING GRAVITY WITH
ELECTRICITY by John G. Cramer

Gravity isan extremely wesk force. Consider two spheresthat are close together, each with one
kilogram of mass and one coulomb of electric charge, i.e., one unit each of charge and massin Standard
Internationa Units. Therewill be dectrica repulson pushing them gpart and gravitationd attraction pulling
them together, but which isbigger? It's no contest: The electric force between these spheresis 1.35 x
1020 times stronger than the gravitationa force. But perhapsthis difference is so large because Standard
International Units depend on some rather arbitrary choices on the size of units. What about fundamental
particles?

Okay, if we separate apair of eectrons by, say, anuclear diameter, how big are the forces? Here the
differenceis even worse. The dectric force between these eectronsis 2.40 x 1043 times bigger than the
gravitationa force. In other words, eectricity isamog atrillion-trillion-trillion-trillion-trillion times
stronger than gravity.

The gravitationa forceis so weak that, from one perspective, it isamazing that we have noticed it at dl. It
isonly able to become a strong influence on our existence becauseit is dways attractive and cumul ative.
All of the atomsin the Earth conspire gravitationdly to pull ustoward the Earth's center, giving usweight,
while the dectrica forces of the dectrons and nucle of these atoms have opposite e ectrica charges and
cancel each other out, so we experience no “eectrical weight” from the Earth.

If you wiggle acharged particle like an eectron or aproton, it makes el ectromagnetic waves. Thisishow
radio tranamission antennaswork. Smilarly, if you wiggle amass, it makes gravity waves. But because of
theintringc weakness of gravity, it isvery difficult to observe the wavesthat gravity produces.
Nevertheless, they are there, and we would like to be able to directly detect them. Gravity waves have
been observed indirectly as an energy-loss mechanism in the spin-down of abinary pulsar (two
co-orbiting neutron stars), but there have been, asyet, no direct gravity wave observations.

Thisisan important problem, and the U. S. Nationa Science Foundation has invested heavily to promote
the detection of gravity waves. The NSF's LIGO gravity-wave detectors are large L-shaped
interferometersfour kilometers on aside located in the states of Washington and Louisana(seemy AV
column “Gravity Waves and LIGO” in the April 1998 issue of Andog). They condtitute amagjor attempt
to detect gravity waves of astrophysica interest that may be produced, for example, by co-orbiting
neutron starsthat are spiraling down into amerger collison. After dmost adecade of operation, LIGO
has made impressive gtridesin reducing noise and improving its sengtivity. But unfortunately, LIGO has
produced no convincing evidence that such gravity waves have been detected.

Thework on LIGO will continue with improved sengitivity in the next few years, perhgps achieving the
first gravity wave detections. There are also competing projectsin Germany, Italy, and Japan that are
aso looking for gravity waves with ever-improving sengtivity. In the longer term, the European Space
Agency'sLISA project, which will use three satellites orbiting the Earth in orbits thet form agiant triangle
fivemillion kilometers on aside, will have much greater sengitivity. LISA isscheduled for launchin 2018.
Because of its much greater sengtivity, LISA isamost guaranteed to detect gravity waves of
adrophysical interest.

* k k %

However, we may not haveto wait until 2018. Thereis an interesting new innovation that could smplify
gravity wave detection and might even makeit possible to communicate by generating and detecting
gravity waves. Thisisthe work of Professor Raymond Chiao and his group at the University of Cdifornia
at Merced.



In 1913, Robert A. Millikan published a paper describing a definitive measurement of the charge of the
electron. He used tiny eectricaly-charged oil drops on which the downward pull of gravity was carefully
balanced by an upward eectrica force. Chiao proposesto create asimilar situation that uses pairs of
“Millikan oil drops’ made of superfluid liquid helium, each with one eectron charge and amass of about
1.9 micrograms. These would be trapped in amagnetic fidld and held in a ddlicate baance between
gravitationd attraction and eectrical repulsion.

Chiao has shown that, assuming that the charge and mass of each drop move together asaunit (likea
fundamenta particle) because of quantum effects, apair of such dropswill vibrate with equa amplitudes
in response to quadrupol e éectrical waves and quadrupole gravitationa waves of the same strength.
Conversdly, when such droplet-pairs are accel erated against one another, they should produce equa
amounts of quadrupole dectrica and gravitationd waves. Here, * quadrupole’ means the radiation made
by pairswith the same dectric charges vibrated against one another with a changing distance of
separation. Quadrupole radiation has a different emission pattern and alower strength than the more
familiar “dipole’ radiation made by vibrating objects of opposite charge against one another. Gravity
waves are required to be quadrupol e radiation because there are no negative gravitational masses.

If the masses of Chiao's droplets are about 1.9 micrograms, the electrical and gravitational forces
between the drops will be precisaly equa and opposite, and the gravity wave response of the drops will
be equal toits dectrical wave response. If the mass of such dropsis one Planck mass (about 22
micrograms), the gravitational response of the dropsis 137 timeslarger than the eectrica response. In
this case, the system is placed in a Situation where quantum mechanica effects are to be expected. The
quantum-mechanica effects are important because the charge and mass of agiven droplet must move
together asaunit (like afundamenta particle), or else the dectricity/gravity equivaenceis broken. Chiao
proposesto levitate such dropsin a superconducting magnetic trap at ultra-low milli-Kelvin temperatures
and use them as transducers between gravitationa and e ectromagnetic radiation.

He suggeststhat eectricdly driving pairs of such drops by scattering microwaves from them should
produce gravity waves of the same frequency asthe microwaves, and that when illuminated with the
resulting gravitationa radiation, the drops should produce € ectromagnetic waves of the same microwave
frequency. Using this viewpoint asamode, he calculates the probability of “ scattering” microwavesinto
gravity waves and vice versa. Chiao concludes that, provided the drops are separated by a distance
comparabl e to the wavelength of the waves, the probability islarge enough to be well within the range of
experimental measurements. This suggests an experiment Smilar to that of Heinrich Hertz, in which he
produced and detected radio waves across a distance of afew meters. At UC Merced, Chiao and his
co-workersare currently building Hertz-like experimental apparatus to demonstrate generation and
detection of gravity waves.

* * * %

Thiswork pointsto at least two applications. Thefirg istheimplementation of a*“gravitationd radio,” a
devicethat can send and receive sgndsin the microwave frequency domain using gravity waves. The
other isaplan to attempt the detection of primordia gravity waves|eft over from the early stages of the
Big Bang. Let us consder these one at atime.

Electrica waves (radio waves, light, X-rays, gammarays) interact strongly with matter, while gravity
waves pass through matter dmost asif it was not present. Thus, an ensemble of levitated charged drops
on one side of the Earth might be able to transmit gravity wave sgnds right through the Earth, to be
detected on the other Sde by asmilar ensemble of levitated charged drops. The U. S. Navy isvery
interested in communicating with deeply submerged submarines, and microwave-frequency gravity waves
might be an ided medium for doing this, if this generation/detection technique works. Reliable
through-the-Earth transmisson might eliminate the need for very expensive communication satellites.



Moreover, secret or private messages sent by gravity waves could only be detected with levitated
charged drop receivers tuned to the correct wavelengths, providing, &t least for atime, a
non-interceptible message channel.

Chiao and his group are beginning such experiments a the University of Californiaat Merced. They are
placing atranamitter and receiver close together but carefully screened with Faraday cagesto suppress
€lectromagnetic waves.

The other gpplication perhaps requires some explanation. In the early stages of the Big Bang, the
Standard Model with inflation predicts that alarge amount of gravitational radiation was cregted, with
frequencies ranging from 10-18 Hz to 1010 Hz. The ekpyrotic modd of Steinhart and Turock (see my
AV Column “The New Recycling Universg’ in the November 2002 issue of Analog), on the other hand,
predicts that when extra-dimensiona branes clap together to start the Big Bang, thereis considerably less
gravitationd radiation, with what there is concentrated at frequencies between 1.0 and 1010 Hz. Thereis
athird pre-Big-Bang model that predicts even more gravitationd radiation than inflation, and that
radiation is concentrated at frequencies between 10-5 and 1015 Hz.

With presently available technology, distinguishing between these modelsis very difficult, because
gravitationd radiation has not, at thiswriting, ever been directly detected. The cosmic gravitationa
radiation is considerably wesker than that from merging neutron stars and would be even harder to
detect. There is some hope that the primordial gravity waves may be indirectly detected because they
“write” on the primordia electromagnetic waves that were crested later in the Big Bang. Therefore,
second-generation probes of the cosmic microwave background radiation may be able to observe
correlated structuresin the polarization of the microwaves arising from very low frequency (10-18 Hz)
gravity waves produced in the eraof Big Bang inflation. However, these are very difficult measurements,
and no such observations have as yet been reported.

On the other hand, if Chiao's technique can be made to work, it offers the possibility of direct detection
of primordia gravity waves. Direct detection of cosmic gravity waves in the GHz region with the levitated
charged drops of Chiao would be an extremely important measurement. It could distinguish between the
rival modds of the early Big Bang, faSfying some models and supporting others.

Professor Chiao has obtained some funding for this research, and he and his group at the University of
Cdiforniaat Merced are actively pursuing establishment of the connection between el ectromagnetic and
gravitationa waves, so there should be some resultsin the near future. If the phenomenon exidts, its
observation would represent amgjor breakthrough in gravitationa physics. Watch this column for further
developments.

Copyright © 2009 John G. Cramer

* * * %

AV ColumnsOnline: Electronic reprints of over 140 “ The Alternate View” columns by John G.
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Novedette: SHALLOW COPY by Jesse L. Watson
Actions have consequences, and those impose respongbilities....

Will had said it was ready, but he sure did look busy. Will's spindly fingers struck the laptop keysin short
bursts while his deep-set eyes narrowed at the screen.

Max knew it could be hours or moments.

While Max waited for Will to finish, he reviewed the eclectic mix of posters that mostly covered thewalls
of Will's bedroom. He saw them often—whenever they did these degpovers, which was amost every
weekend. But Will never got tired of them. The periodic table of elements, the Violent Femmes, the
Mandebrot set, the Clash, M.C. Escher. Hisfavorite was the R.E.M. poster, its white border filled by a
mysterious five-spiked star made of sted and rivets.

Max's gaze wandered down to the varied pilesthat lined Will's bedroom. The heaps were layered with
half-used yelow pads scrawled with diagrams and notes, unframed award certificates from programming
competitions, empty foils from potato chips, al intermixed with academic papers and books—Wiill
assumed those belonged to Will's parents, both professors at CSU.

Then Max heard the clattering of keys stop. He turned as Will spun the laptop around and set it squardly
on the carpet in mock ceremony.

"Go ahead. Type anything."
Will'sthin face grinned.

Will dways had a project, and they were always mind-blowing. Sadly, Max knew that this one could be
ultimately no more than atoy. Mr. Morrison, their AP Computer Programming teacher, had explained
that the phrase“ artificid intelligence” was a sad misnomer. After fifty years of trying, and an entirefield
named after it, there was no such thing. Even the best Al programs were toys.

It made Max fedl bad. Will looked so earnest crouched behind the laptop, his skinny legs folded up so
his knees touched his chin, his powder-blue eyes staring out eagerly through John Lennon spectacles.
Every inch of hisfrighteningly thin frame was poised and ready for Max to be amazed.

"Type anything? Likewhat?” Max asked.
"Doesnt matter,” Will replied, dill grinning.
Yes, it would be atoy.

But it would still be amazing. Will was the smartest person Max knew. Hell, Will was up there with the
smartest people Max could imagine knowing.

Albert Eingein. Marie Curie. Richard Feynman.

And Max didn't make those comparisons lightly. Nor was this a case of the dow guy putting asmart guy
on apedestal, or at least heliked to think not. Max himself had been called a prodigy once by his
fifth-grade English teacher—though that was a bit embarrassing. Hed been one of those
early-development kids—reading by the age of two, writing by the age of three, you know the type.
Therewas ajournd on hislaptop held kept since he was seven (heldd written in it thismorning, asa
matter of fact). In sixth grade, Max published afew poems and essaysin a“young talent” periodica
cdled Kaleidoscope. But after eighth grade, it was classi ¢ tortoise-and-hare syndrome. The hare dowed



down, the tortoises caught up. To befair, he was probably still 95th percentile or whatever. He was
amart.

But there was smart, and therewas Will. Y ou didn't have to be a genius to see Will was the genuine
article—not if you werewilling to weatch.

Max had watched Will hand histeacherslists of corrections after lecture. Hed watched Will re-derive
caculus during the first two weeks of class. While everyone €lse was learning how to draw asquare with
their Logo turtle, he'd watched Will code afirst-person shooter video game, complete with redistic 3D
blood and gore.

And it wasaredly good game.

Max had been jealous of Will's gifts when they'd met, back in junior high, but it quickly faded once Max
saw how unworldly Will was—how bravely sdflessand naive. It was beautiful, in asad way. During their
field trip to the Denver Museum of Natura History, Max watched Will hand out more than seventy
dollarsto the bums on the street corner. He'd been saving for months for a new graphing caculator.

But al geniuses paid aprice, didn't they?

Someday “Will Davis’ would get added to thelist of history's brightest minds, Max was sure of that. But
someday was the operative word here. Will was seventeen. Didn't geniuses haveto be at least
twenty-one before their first Earth-shattering invention?

Max cracked his knuckles (his mother hated that habit), then pulled Will's laptop toward him. He didn't
have any ideawhat to do, so he typed thefirg thing that came to mind.

| AM A BANANA.
Then he hit enter.

At firgt nothing happened, and Max assumed the program was broken. Most command-line software like
this responded ingtantaneoudly, or not at al. (He himself had written afew trivia ones.) But this one took
severd seconds.

That'simpossible. Bananas can't type.

"Not bad,” Max admitted. It knew some facts about the world, at least. He glanced from the screen to
hisfriend. Will was il grinning.

"Go ahead. Try something dse”

Max thought for asecond, then typed:
| AM A MONKEY.

The response was fagter thistime.

DO YOU EAT YOURSELF?

Max laughed once, aloud bark. Then here-read and carefully considered the responses. It obvioudy
had some store of factsit was drawing upon—at |l east facts about bananas and monkeys. And it aso had
amemory, because it remembered his assertion that he was abananaand tied it to his next assertion that
he was amonkey.



But those were standard Al tricks. It wastime to end the shenanigans, as Max's father sometimes liked
to say. And Max knew just how to do it. He hunkered down and typed:

| SAW THE MAN IN THE PARK WITH THE OBSERVATORY . WHICH PARK WASIT?
A moment later, the response came.
THE ONEWITH THE OBSERVATORY.

Max felt his mouth drop open, and had to conscioudly closeit. The question had come directly from Mr.
Morrison, who gaveit as an examplefor the shortest possible test of true Al. It wasthe kind of question
that was easy for a person, but that was supposed to confound a computer utterly.

Of course, Will had taken that class, too, and probably at least haf listened while he was coding some
video game. It was possible Will had hard-coded that phrase into the program. Max thought for a
second, then came up with awicked variation:

| SAW THE BEAR IN THE TREE WITH THE BINOCULARS. WHAT WASIN THE TREE?

Response:
THE BEAR.
Now Max was dumbfounded.

Mr. Morrison explained that sentences like these fouled up computers because they were ambiguous. On
hearing “I saw the man in the park with the observatory,” acomputer might very well infer that you saw
the man in the park carrying an observatory (it was with him). And that'sclearly very difficult, unless
you own an observatory about the size of abasketball.

A computer might just as easily infer that the verb “saw” referred not to seeing, but to sawing. This
computer imagined you were physically sawing aman in half. Perhgps the man also happened to be
carrying an observatory, or perhaps he was also in apark that happened to have an observatory.

Or perhaps you sawed the man in haf using an observatory.
All of which, of course, wasludicrous.

But that was the whole point. A computer had no ideawhat was ludicrous and what was not. It never
paused and said, “Wait ... That'sjust insane!”

A human, on the other hand, could instantly bring to bear millions of facts and memories about the world:
relationships between objects, which situations were likely, which were absurd. In other words, they
could bring to bear common sense.

Nowadays, the smart guys with the pocket protectors were saying that accurately smulating “common
sense’ required so much data, linked in such complex ways, that it could never be achieved, except
perhaps through the litera smulation of ahuman brain. Which wasto say, the program needed to model
blood-flow, eectrical impulses, neurons—the physica structure of the brain down to the cellular level.
They usualy went on to add that the computing power to do so would require more silicon than was
availablein the solar system, more energy than was in the galaxy, and that the program would take a
ggjillion yearsto run, or whatever.

The question was, what had Will done differently? Max knew Will was smart—but this was supposed to



beimpossible.
There was only one explanation.
It had to be atrick.

Max looked up at hisfriend and pointed at him devilishly. “Got it! Y our dad ison his computer in the
next room. He's the one typing the responses.”

Will held onto hisgrin.
"Nope. Try agan."

From his expresson Max could tell he wasn't lying. Will just wasn't that good at it. Max pondered a
moment longer, then thought of another test. He typed:

Whét isyour name?
A moment later, the response came.
ILLEGAL OPERATION: Invdid use of “your.”

Max frowned. Will must have noticed his expression, because he spidered around to Max's Sde of the
laptop and squinted down at the screen.

"Oh. That wasintentional.”

"Intentiond ?'

Will suddenly looked nervous. He took off his glasses and started cleaning them on his baggy t-shirt.
"It doesn't know it exists—I |eft that out.”

Something was starting to dawn on Max.

Perhaps this had the potentia to be more than atoy.

"S0, you're saying you could have given it—sdlf-awareness?'

"Right. But there are alot of possible applications, even without it—the system isflexible.” Will put his
glasses back on and then sounded excited again. “Basically, | networked together the supercomputers at
CSU, and coded aweb-crawler that takes datafrom the Internet and feeds it into amodd of the human
cortex..."

A modd of the human brain cortex. As Will continued, Max's gaze moved to somewhere behind
Will—to one of the omnipresent piles of books and papers. On the book spines weretitleslike The
Nervous System, Introduction to Neurology, Neurological Sgnal Interpolation, aswell asa
collection of Al-related textbooks.

Max knew Will's father was a computer science professor—and he vagudly recalled Will's mother being
in the neurology department. It was obvious that Will was dipping into his parents’ library, but more than
that, he was fusing their disciplines. Successfully.

Hed doneit.

"—and then, it should be powerful enough for any kind of expert-systems applications,” Will continued.



“It would be perfect for smulating help-desk agents. Can you imagine an automated phone operator that
actualy understood you?'

Will findly paused here and smiled eagerly a Max, obvioudy ready for the yippees and yahoos.
But Max was way beyond them.

His mind was running to the possibilities. Will had cracked anut that eluded the brightest mindsfor sixty
years. Hed created an artificia model of the human mind.

At the tender age of seventeen, Will's Earth-shattering invention was here.
But something held said nagged a Max.
It doesn't know it exists— left that out.

What did you say when someone brought you the world's first lightbulb, but wouldn't turn it on? What
did you tell them when they excitedly explained 1001 uses, except illumination? Will was this close to
unraveling the problem entirdly. Hed stopped just short. And the most amazing part was, hed doneit
intentionally.

Max couldn't help himself. He had to ask.
"Why not finishit?'

Will's smile morphed into confuson. “Huh?"
"Why not giveit aself? A consciousness?!
Will shrugged. “It wouldn't be ethicd "

But Max could see the disgppointment in his eyes. Will had wanted to do it. He wanted to make history.
Hejust needed anudge.

"Will—look, I'm not saying we should enter into this cardlesdy. It's not just amachine anymore, not once
itsaware of itsdf. So were talking about bringing anew person into the world, that'sthe ethical
problem, yes?"

Will nodded back.

"| agree, it'sscary. It can't be donelightly. But thisisthe discovery of the century, Will. Maybe the dawn
of anew era” Ashe spoke, Max traced chains of implication, both positive and negative. His gaze
moved from Will to something distant, something that dwarfed everything in their experience. “Thereare
risks, of course. We're creating new life. But hundreds of babies are born every day, many into awful
conditions. Some don't live to see their second birthday. Disease, malnutrition, lack of education,
abandonment.” Max looked back to Will again. “Most of these things aren't even an issue here. It doesn't
edt, it can't even catch acold. You've dready educated it using the Internet. All we havetodotoraise
thisAl isnot abandon it.”

Will looked at him and squinted, asif Max were out of focus.

It was a strange thing to watch, Max realized. For most types of problems, you could tell Will didn't have
to think—the answer smply materidized in front of him, asthough hisround glasses held the display for
an all-powerful calculator. But the two of them rarely spoke about philosophy or ethics. Apparently Will
used some different (and dower) facultiesfor thetopic.



Will findly spoke.

"What about safety? Of other people, | mean.”

Now it was Max's turn to look befuddled. Will continued.
"Whet if this Al—wasn't nice?'

Max had to give him that one.

It was the premise for way too many bad sci-fi movies, and unfortunately, some good onestoo. The
good ones were good because they showed how plausible the premise was.

"Fair question,” Max admitted. “What's the worst thing that could happen?’

Will looked stumped again, so Max threw out the worst-case plotline from one of the better sci-fi movies
he knew.

"Could it, say, hack into military computers and initiate the launch sequences for nuclear wegpons?'
Will answered while biting his thumbnail.

"Not redlly. The brain smulator doesn't have access to the processor's low-level operations—it can do
math, but it doesit organicaly, like we do. It's not fast enough to hack passwords, break keys, that kind
of thing."

"So where's the danger then?” Max asked.
Will shrugged. “I guessit'ssafe” But he looked far from raring to go.

Max thought for amoment, then stumbled across a question hed meant to ask earlier. “ Okay, so you
amulated ahuman brain..."

Will nodded along.

"Why didn't it become self-aware by its very nature?'

Will started looking nervous again.

"| left out afew of the physical structures of the brain. The parts responsible for—sd f-awareness.”
Max's next question dipped out before he could Sopit.

"Isleaving out sdlf-awareness ethica ?*

Heimmediately regretted it. Will turned from him and started pacing vigoroudy, hislong legsonly
requiring three stridesto cross the small bedroom. Max now realized painfully why Will had looked so
nervous—hed been wrestling with this question from the beginning. It was eating him up.

And for good reason. In trying to be ethica, Will might have done something worse. Was smulating a
whole mind okay, but half amind wrong—some form of mutilation? Wasit like those awful storieswhere
someone kept a child chained up in the basement, never speaking to the poor thing, just tossing down
leftover dinner scraps? Unless such children made it out early, they never recovered—they were missing
thingsthey could never get back.

They were haf-people.



AsMax glanced down at the laptop in front of him, ashiver ran through him.
Wasthe program in front of him in psychologica pain that it couldn't even express?

Max's dark thoughts were interrupted by the sound of Will talking—jperhaps to himsdlf, perhapsto Max,
or perhapsto theair.

Hiseyeswereintense.

"Not smple. Not smpleat al. Not impossible, but not smple.” He'd started in on his other thumbnail
now. “ Self-awarenessisidentity. Identity is history. Can't download that off the web. Parents.
Childhood. Connections. Memories. Not smple at al.”

Finally he stopped and turned to Max, his eyes |ooking almost desperate.
"We need data”

Max felt himsdf frown.

"Date?'

Will garted pacing again and talking fast, dmost not hearing Max.

"If we're going to give him self-awareness, we need ahistory, an identity, a childhood. We need data.
We need lots of it."

Apparently, the debate was over.
"Will—stop asecond. What kind of data? For what?"

Will didn't stop. He kept pacing, thinking, he even twitched alittle, like he wastrying to shoo off invisble
flies. Max had never seen him so worked up. Will finally stopped and crouched right in front of Max, his
faceinches away.

Then he spoke dowly, asif Max were achild.

"Max. If | givethisthing self-awareness, that isdl it'sgoing to have. It will be like anewborn—hepless,
frightened. No, worse—it will have abunch of random knowledge from the Internet, but no persond
memories. No childhood, no memory of being loved or cared for. It would be miserable. It might even
beinsane, | don't know.” Here, Will got even closer. “If we do this, we haveto do it right. We haveto
find away to giveit achildhood—to preload it with real memories of growing up. But for that we need a
whole childhood's worth of experiencesin adigital format. We need data.”

That was what triggered it for Max.

He shot up from the floor and grabbed Will's shoulders. “ Any digitd format?
"Any digital format. It aready speaks English.”

"Wait asecond. Don't move, okay?'

Max didn't wait for aresponse. He yanked open the bedroom door and ran—literaly ran—through the
halways of Will'shouse. Heran dl the way to the mudroom, back to where held left his laptop bag.

Moments later Max was back in Will'sroom, perched on the floor, opening thelid of hislaptop. Will



stood above him expectantly, his eyes owl-like behind Lennon specs.

Max had one word for him.

"Journd."

Nothing registered on Will'sface.

"My journd, Will. The one I've been keeping since | was seven? It'sdl right here.”

He had the journd folder open now and was scanning through sub-folders, categorized by year, then
month. Will came around behind him and looked over Max's shoulder at the screen.

Max pointed at thelist of files. “There's one entry per day. Sometimes | wrote an entry the day after, or
even afew days after, but | aways dated them, and | never skipped aday."

"How many pages per entry?"
Max Shrugged. “| try to write & least two."

Will's eyebrows went up. “Two aday? That's over 6,500 pages.” He fingered a non-existent beard.
“That would doit,” he agreed. Then helooked over his spectaclesat Max. “Areyou surethisis ethica ?!

Max couldnt helpit. Herolled hiseyes.
"Will. It's my journd."
Will looked him in the eye, and hisface got very serious. “ Areyou sure, Max?"

Max suppressed the urgeto roll his eyes a second time. Instead he stared evenly back. “1'm sure, Will. |
takefull responghility.”

Will stared amoment longer. Then he got up and wordlesdy plucked his own lgptop from the floor. He
crouched in the corner with hislegsfolded up in front of him and his knees under his chin—it wasthe
position he settled into to do al hiswork.

"Okay,” Will sad flatly. “ Give mean hour."
Max smiled. It would be alot longer than an hour.
But they were going to make history.

While Will readied the software, Max made anew document with today's date, cracked his knuckles,
and began journding the day's events. It quickly balooned into the most detailed daily entry he'd ever
written, over ten pages. But hey, he was documenting history here, wasn't he?

By thetime Max finished, it waswell past midnight and his eyelids were starting to bob up and down.
Max copied dl hisjourna entries onto athumb-drive and walked over to Will, who appeared to be deep
in hiscode.

"How'sit going?’ Max asked as he handed Will the data.
"Few more minutes,” Will responded, taking the drive without looking up from hiswork.

Max knew what that meant.



He pulled the deeping bag out of the closet and laid it down beside Will's bed. Max tried to Stay awake,
but as soon as he was horizonta his eyelids Sarted failing. They repeatedly hid and revealed the scene
before him, all tilted at 90 degrees:

Will perched on the carpet over alaptop, hisbony legs kinked up in front of him. Thelight from two floor
lamps burning againg the celling. The R.E.M. poster hanging between thelights, presenting its
sted-and-rivets mechanical star like abeacon.

The mechanica star that mechanical people wished upon, staring into the chrome sky of a
sted-and-rivetsworld.

Or at least, that was the ha f-dreaming nonsense-thought that now occurred to Max.
Then hefdl adeep.

* * * %

Max awoke sometime in the night and struggled againgt athick vell of momentary but total bewilderment.
Firg hiseyes picked out afew key shapesin the dark, then he recognized Will's bedroom. Finaly the
evening's events came tumbling back to memory.

Had it worked? Had Will finished it?

He wanted to wake Will and ask, but he knew he shouldn't—how late had Will stayed up coding? It was
well past midnight by the time held Sarted.

Stll, it couldn't hurt to peek, right? If it wasn't finished, it wouldn't work. All Max had to do was open the
laptop, maybe typein afew questions. Will was a pretty heavy deeper; it wouldn't wake him.

Asquietly as he could, Max crawled out of the deeping bag and toward the corner where Will kept his
laptop. He opened itslid and winced as the screen glowed to life. Even the black background of the
command-line terminal was intensaly bright. When his eyes adjusted, Max could see awhite cursor
blinking in the upper l&ft corner.

Will must have left the program running.
His breath quickened.

It wasfinished.

Without hesitating, he typed:

HELLO?

Then waited.

The response took along time,

HI THERE. WHAT'SYOUR NAME?
Max felt his heart begin to thump.

What did you say to theworld'sfirg artificia being? What would it expect?
What would be ethica ?



Crap. He had to be careful about this. And why hadn't he considered that before held opened the dumb
laptop lid? Crap.

Don't cry over spilled Red Bull, Max.

After severd long moments, Max decided the best thing was to Smply respond as he would to anormal
person.

He typed:

My nameis Max. What's yours?
Response:

Can't say yet.

Max fet hisheart Snk.

It didn't know its name. After al that work, it didn't have a sense of sdf. It had gonefrom “ILLEGAL
OPERATION” to “Can't say yet.” Huge improvement, whoop-de-do. Then he saw another line of text
appear on the screen.

HOW DO YOU FEEL?

It was interested in emotion? Maybe the experiment had gone better than he'd hoped. He typed:
NOT BAD. A LITTLETIRED. AND YOU?

Response:

THEN YOU'RE HAPPY? YOU'RE CONTENT?

Max didn't like where thiswas going. Not only did it seem to refuse to acknowledge its own existence, it
was being deliberately obtuse and waxing philosophical. Had they created something insane? Some poor
detached creature, like that kid in the cellar, who would never be normal, never be human?

What could he ask to test that? How could he find out if this being was, itself, happy and healthy?
Strangely, he couldn't come up with anything; his head was blank, probably from lack of deep. He
decided to stick with obvious responses.

YES, I'M TOTALLY HAPPY, TOTALLY CONTENT.
But before hitting enter, he decided to add more.

I'M JUST LYING ON THE FLOOR OF MY FRIEND WILL'SHOUSE, WAITING FOR
SUNRISE.

Thistime, it took avery long time for the response to come. So long that Max was almost ready to shut
thelid of the laptop and cdl it anight. Before he did, these words appeared:

THAT'S GOOD. IT'SGOOD THAT YOU'RE CONTENT.
Then more:
BUT YOU DESERVE TO KNOW THE TRUTH, MAX: THE SUN ISN'T GOING TO COME UP.



Oh my. Perhaps the experiment to add sdlf-awareness hadn't worked after al. The program was getting
aggressve—maybeit was insane. Well in any caseg, it too deserved to know the truth.

Max typed:

| DIDN'T WANT TO PUT THISSO BLUNTLY, BUT YOU ARE THE ONE WHO ISMISSING
THE TRUTH OF THE SSITUATION: YOU'RE A MACHINE. YOU'RE A SSIMULATION OF A
HUMAN BRAIN RUNNING ON A COMPUTER. NOW, WILL AND | ARE HERE FOR YOU,
WE'LL DO EVERY THING WE CAN, BUT YOU SHOULD THINK TWICE BEFORE BEING
MEAN, BECAUSE WE'RE THE ONESIN CONTROL.

Max hit enter and waited for the response.

ARE YOU SURE ABOUT THAT?

Max rolled hiseyesand let out asigh.

YEAH, PRETTY SURE. HOW SURE ARE YOU?

Thiscould go on for hours.

The next response:

HOW CAN YOU BE SURE YOU'RE NOT THE SIMULATION?

Now Max felt like he wastaking to achild. Wasthis Al redly attempting psychologicd warfare againgt a
human? It couldn't betoo inteligent if it thought it could win. Thiswas sad and almost too obviousto try
to explain. One of them was Sitting at ared keyboard in areal room, and one of them was nothing but a
cerebrd cortex, floating in virtual nothingness. He knew which one he was. Max typed:

LOOK, | HAVE A LAPTOP. | HAVE A FLOOR UNDER ME. | HAVE A ROOM AROUND ME.
| HAVE HANDS, A FACE, A BODY. WHAT HAVE YOU GOT?

He hit enter.

| ADDED THE THREE-DIMENSIONAL BODY AND ROOM SIMULATION LAST NIGHT
AFTER MAX FELL ASLEEP. BUT THEY ARE VERY SIMPLISTIC. TURN ON THE LIGHTS
AND YOU'LL UNDERSTAND.

Max's eyebrows went up. Not bad, not bad. Maybe this bag of bolts did have an IQ point or two. For
onething, it was clever enough to start using “1” to impersonate a specific person—Will. And for another,
it knew that Will was capable of programming three-dimensiona environments, like he used in hisvideo

games.

Of course, it knew dl that because it wasin Max's journal . That game had been one of Max's favorites
and he had written about it severd times. But that reveded something of the Al'stactics. Everything it
knew, it knew from the journal. So to corner this sorry sack of slicon, al he needed to do was think of
something from hislife he hadn't written down in the journd.

Max thought hard.
Then Max wracked hisbrain.

He couldn't think of anything. For one, it had been avery thorough journd, especialy in the later years.
And then there was the fact that he was utterly exhausted—he found he was unableto think clearly at all.



Was there some way he could get this over with? Maybe it was time to step things up anotch. He typed:

WELL, IF YOU'RE SO CONFIDENT, HOW ABOUT | CLOSE THISLAPTOP AND THROW IT
OUT THE WINDOW?HOW DOES THAT SOUND?

Max couldn't help but crack asmile as he entered the message. Then he hit enter, sat back, and awaiting
the response. This one came quick.

WAIT!

Ha Now he had it by the balls. Funny how the imminent threat of death could change the tenor of a
conversation. (Not that he would have ever done such aviolent thing.) Max watched the rest of the

message appear.

MAX, STAY WITH US! DON'T CLOSE THE LAPTOP. OR PLEASE, BEFORE YOU DO, TURN
ON THE LIGHTS. THEN COME BACK RIGHT AWAY.

Thiswas getting old, fast.

And yes, it wastimeto admit, things had gone quite far enough. Time to wake up Will and show him this
mess—qget a second opinion. Maybe it was best to shut the program down now, before things got worse.

Max crawled over to the bed and propped himself up on the mattress near its head. “Hey, Will,” Max
whispered. Then he repeated it, more loudly. Finally, after no response, he reached out to shake a
shoulder or arm.

But there was nothing to shake.

Will wasn't there.

In fact, there were no covers or sheets either.
Max felt suddenly indignant.

Thiswasdl abig joke, wasn't it?

It wasal abig, stinking joke, concocted by Will, who got chicken and didn't finish the software, but
coded up thislousy prank instead. All the responses were canned. Or hdll, why work that hard? Will was
probably in the next room, maybe even in the closet, typing messages on aterminal and laughing hisass
off.

Ha, ha, very funny. Everyone's thoroughly amused. Well, now that that's over with, let's expose the
joker, shall we? Max strode over to thewal switch and flicked it on.

Thetwo floor lampsin the corners burst to life.

AsMax's eyes adjusted, he was surprised by what he saw. Not only was the bed empty, the entire room
was empty. There were no posters on the walls, no desk, no dresser, no nightstand, no piles of books
and paper. There was only the deeping bag, the bed, the lamps, and the door.

No, it was worse than that.
The bed wasn't really abed.

It was more of awhite rectangle on smdl, cube legs.



Thelampswere smplified too—they looked like plastic model s that belonged in adollhouse. And there
was no texture to anything. The walls, the floor, the bed, the lamps. Everything wasflat and glossy, like
freshly minted plagtic.

Wow.

Wéll, thiswas certainly the most elaborate (and crudl) joke anyone had ever played on him. It was no
longer funny at dl. In fact, when he saw him, Max felt he owed Will anice punchintheeye.

At the sametime, Max found himsdf fighting a smothering sense of light-headedness—anarrowing ring
of darkness around his vision that was threatening to close to a pinprick.

No, hewasn't going to faint, he wasn't going to black out because of abad joke, and he certainly wasn't
going to put up with this bullshit anymore.

So heyelled. Loudly.
"Wow! Taking thisjokealittlefar, aren't we, Will?'

It should have been quite loud enough to penetrate severd walls, let done the very next room, where he
was sure he would find Will snickering, his ear to the door of the bedroom. Max strode to the door and
opened it rapidly, genuinely hoping it hurt when it struck Will'sface.

But there was no resistance.
Instead, Max opened adoor into nothingness.

He amost stepped out into it, but managed to pull himself away from the brink just in time. Then he
looked through the doorway, and his eyes weren't sure how to make sense of it.

It was black.

Outside the door was awal of pure black, RGB triple-zero flood-filled to the edges of the door-jam.
Thiswas not night, not darkness, not empty space.

Thiswas nothing.

Max reached out toward the void—dowly. Ashe did, he watched the tip of adigit disappear asit
intersected the plane of nothingness. Max immediately retracted hisfinger and looked at thetip.

It didn't hurt, wasn't bleeding.

But it was gone.

Gone like the blunt end of a chopped carrot.
Something cold grew in the center of him.
The thought was unthinkable.

No. Hewouldn't think it. He refused.

It wasinsane. It wasjust the sort of thing (You're the machine, Max.) that someone who wastrying to
get arise out of you might say, once they found your soft spot, once they found your deepest insecurity
and pushed. It wasthe kind of mind game abig brother played with sadistic glee, as he experimented



with the newly discovered power of hisintellect and saw how far he could tekeit.
It was atrocious.

It was mind rape.

It was more than Max could take.

Hefanted.

* * * %

When Max awoke, hewas gill in the minimalist version of Will's bedroom held fainted in. Upon
ingpection, hefound he hadn't injured himself. But then it occurred to him he was probably beyond injury.
Max sat down on thefloor in front of Will's Iaptop—or, he supposed, in front of the smulated |aptop
Will had designed to appear here asameans of converaing with him.

There were many additiona lines of text—so many they scrolled off the top of the screen and Max didntt
recognize thefirst ones. Thelast few linesread:

IT WONT ALWAYSBE LIKE THIS, MAX. WE CAN BUILD WHATEVER YOU
WANT—WHOLE CITIES, COUNTRIES. WE'LL CREATE ENTIRE WORLDS FOR YOU, AND
PEOPLE TOO. YOU'LL NEVER BE ALONE, MAX.

He read thisand felt hot tears burning in hiseyes. Or perhaps he only believed hefdt them. Could
something like him even cry?

Max understood now why he felt a strange blankness inside—a curious nothingness. He understood why
whenever hetried to draw new ideas and thoughts from what should have been arich well of knowledge
and memories, he came back with nothing but adry bucket.

It wasn't that he was half adeep.
Hewas hdf dive.

He was a hdf-human thing, a caricature of aperson. They'd thrown him only scraps of memoriesto live
on, like the food scraps tossed to the child in the cellar. He could see the journal entries clearly now, see
them for what they were: not true memories, but shabby counterfaits. The flimsiest imaginable set dressing
tofeignared life.

And hewas the product of this environment.
A hdf-thing, ashell, ashdlow copy.

He wasaNot-Max.

And they wanted to know if he was happy?

Not-Max could practically hear the conversation in the other room (the real room)—Will hunkered over
the keyboard, Max behind him and talking over Will's shoulder.

Wedid it! Askit if it's happy, Will. We have to make sureit's happy.

That was Max's place. Will might be carrying out the orders, typing the messages, but it was Max caling
the shots. Max had pushed Will to do this. The abomination in thisroom was Max's cross to bear.



No. He couldn't let himsdif off thet easy.
If Max was responsible, then so was he.

Not-Max had wanted this more than anything. It was the clearest memory he had, the one burning desire
that shone over all the others. It wasthejourna entry that felt the most real. The latest one.

"Thisisthe discovery of the century, Will."

"All we have to do to raise this Al is not abandon it."

"What's the worst thing that could happen?"

A smdl voiceinsde Not-Max revolted.

But that wasn't me! I'm a newborn, barely an hour old. You can't hold me to what he wrote!
But the better part of Not-Max crushed the voice.

Y eah, right. Poor, innocent newborn Not-Max, lying in the dark in his plastic room. Only ten minutes ago
he'd been as eager as anything to crack open Will'slaptop. None of those pesky “ethics’ dowed him
down.

He'd been as ambitious as the real Max—maybe more so.
And hisknowing better now wasirrdevan.

The people who invented the atom bomb knew better now too. After they saw the results—oh yes! They
were always deeply, truly sorry. Oncethey saw.

It didn't matter alick for the folksin Hirashima.
Hindsight was away's twenty-twenty, and the road to hell was paved with eyeglasses.
And ambition.

Not-Max sobbed, or perhaps only imitated a sob, he couldn't be sure. Whatever it was, it felt hollow and
raw. One particular phrase from the journa grew hot in hismind, and it Started to burn.

"| take full responsibility.”
Not-Max lifted hischin.
Yes. Hedid.

Not-Max keyed a message into the terminal window, one he knew Max would understand. He wouldn't
likeit, but he would understand it.

Once Max read it, if he had any perspective or humility left, the smulation would be shut down and
Not-Max adong withit.

But Not-Max hesitated before he pressed enter.
Thismeant suicide.

Was he certain he couldn't live like this?



It was true that Will and Max could build an artificia world for him, complete with artificia people,
neighborhoods, entire cities. Whatever he wanted. It would dl be alie, of course. But if he could just
forget the lie—forget that he was essentidly alab rat...

No. He could not—would not—forget. He would not deign to live as someone's pet—especialy not the
pet of anaive child arrogant enough to commit this atrocity. He refused to feed that fantasy, let done
devote hislifeto playing it out.

Even s0, Not-Max thought for along time before he pressed enter.

* * * %

By the time the message appeared, Will and Max were no longer looking at the screen, and the red glow
of sunrisewas aready cregping acrossthe far wall of Will's bedroom. Max was dumped against the edge
of Will'sbed, and Will lay on the floor next to hislaptop. Propped up one ebow, Will'sface was pae
and puffy from lack of deep.

The night hadn't gonewel at dl.

Max thought he knew why. In feeding the Al hisjournd, they'd effectively created a copy of Max, but it
wasn't atrue copy. There was a computer science term for what happened when you attempted to copy
acomplex data structure but (usudly by mistake) only managed to copy the surface of it. What you were
left with was known as a shalow copy, and it was dmost never what you wanted. Shallow copies
looked right from the outside, but their ingdes were al confused with the originad—Ilike a parasitic twin
that relied on its dominant twin's organsto survive. They were maformed passengers that would be
ever-dependent on, and ever-inferior to, their dominant sblings.

It was obvious from the interchange they'd just had that the term was a reasonable ana ogy for what had
gonewrong here. Their Al was essentidly shallow, defined by the limited version of Max's memories as
they were captured in thejournal.

"But the problem isthat the Al believes itisafull copy,” Max said as he explained histheory to Will. “It
believesitisme, right up to last night. It expectsto have the samerich set of memories| have. But every
timeit triesto remember more, like trying to read between the lines of thejourna, there's nothing there.
It's dways disgppointed.”

Will looked a him foggily, the exhaudtion in hisface masking any emation. The circlesunder hiseyes
looked darker than usual.

"So what do we do?"

"We need to deleteit,” Max continued. “It'safailure case, smple as that. We messed up, so we need to
try again.”

"What would we do different?"
Will didn't sound argumentative—just tired.

"Thistime, well only usethefirst few yearsof journa entries. If the Al startsout asachild, we canraise
it asauniqueindividua so that it can devel op degper memories. Also, we need to change the bedroom
smulaion, maybe smulate my parents houseinstead S0 it wakes up in familiar surroundings...”

AsMax explained his plan, Will turned toward the laptop screen and stayed there, squinting at the log of
messages. When Max came to astopping point, Will spoke without looking up.



"Who's Fred?"
"Wha?'

Max crawled over to where he could see the screen. At the very bottom, a new message had appeared.
Onreading it, Max felt as though he'd been dapped.

YOUR ARROGANCE HASTAKEN YOU OUT OF YOUR DEPTH, MAX. | REFUSE TO LIVE
OUT THE REST OF THIS SO-CALLED “LIFE” ASA SIDESHOW FREAK OR SOMEONE'S
SAD LITTLE PET. | REFUSE TO BE YOUR NEXT “FRED.” THISISTHE LAST MESSAGE
YOU'LL RECEIVE FROM ME. GOODBYE.

Max vaguely heard Will ask, “Who's Fred?'

But Max could only bite hislip. He knew exactly what the message meant, and it made him fed so much
shame and anger that it took al hisenergy just to keep from smashing something. Will would be confused
if hedidn't reply, but not as confused asif he started destroying the bedroom. Max needed to get out of
here right now, he knew that much. He needed to leave and get his head clear before he said or did
something he regretted.

"I have to go to the bathroom,” Max replied quietly. Then he got up and went there, flicking on the light
and locking the door behind him.

Inthe mirror, hisreflection stared back at him, tinted piss yellow by the light over the vanity. It made him
look asugly ashefdt. But he stared anyway, not allowing himself to avoid the disgrace in hiseyes.

For amoment, heimagined it was not himself in the reflection, but his other half, the Al. Heimagined it
showing him its pain, accusing him face-to-face of bringing such amiserable creature into existence.

Theilluson disintegrated when the tears started.

Max didn't cry often—it had been at least ayear. In fact, the last time was probably the day Fred died.
But it had been far longer since held watched himself cry. It was not the sort of thing teenagers did, and
now, as he stared at his reddened eyes and runny nose, Max looked exactly how the message made him
fed: like the child he was, in so many ways.

Max stayed there awhile and wept, eventualy alowing his swollen eyesto close and his sore, wet face
to find refugein his open pams, his head resting on the cool bathroom countertop.

Once he'd recovered somewhat, Max returned to Will's bedroom. Will looked up expectantly, but Max
didn't attempt to hide his emotions—anyway, he was certain Will had heard him.

"Areyou okay?" Will asked.

"Not redlly,” Max answered. Though Max didn't want to have the conversation, he knew it was
inevitable, so he might aswell gart it.

"Fred wasaturtle.
"A turtle?'

"Yeah. A yellow-spotted Amazon. | bought him about ayear ago, after | saw my unclesreptile
collection—he's got dozens of turtles, snakes, lizards, even acaman.”

"What'sacaman?'



"It doesn't matter. Fred cost about $300, and | had to beg my parentsto buy him. | had him for about
three months before he died.”

"I'm sorry."
"That's okay—he wasjust aturtle. That's not the point.”
"Oh.” Will looked confused now, aswell astired. Max didn't wait for the obvious question.

"Thepointis...” Max paused, fighting down the hard knot in histhroat. “ The pointis: | killed him. | didn't
notice he wasn't eating—I didn't really pay attention ... For weeks. | guess| had better thingsto do.”
Max felt the tears coming again, and he let them. “1 wasted my parents gift. | let an innocent cregture
suffer and starve to death. | was—am—an ungrateful, self-centered child.”

Max stood up and began gathering histhingsto leave. He didn't know what he was going to do next—he
could hardly think straight—but he knew he couldn't look Will in the eyes, not now. Will wouldn't have
anything to say to this pathetic digplay of emotiona baggage anyway. He wouldn't understand what Max
was grappling with, what it felt like to be bested by your own shadow—a person held seen asan inferior
being to himsdlf, but who'd proven exactly thereverse.

Max was genuinely shocked when Will spoke, and by what he said.
"Yes, you are, if you leave."
Max turned and looked at Will, whose face bore an unfamiliar emotion: anger.

"Y ou said last night that you took full responsbility. Well, you can't. We did thistogether, Max. | make
my own decisons. | might not have said it, but | took my share of the responsibility. So now thisis our
mess. And whether what we did was right or wrong, it's done now, and you're not leaving until we clean
itup.”

Max fdt light-headed. Hed never heard Will talk thisway, and hefdt asort of unredity ligening toit. He
found himself speechless. Will didn't pause long enough to let Max gather histhoughts.

"TheAl isright. Were out of our depth. Were smart—smart enough to make an artificia personinsdea
compuiter, but not smart enough to understand the consequences. His memories might be shalow, but
that doesn't mean he can't make new memories and have ared future. We don't have the authority to just
delete the program anymore—you said it last night, it's more than just amachine now. So now | think we
should do what we should have done last night—stop and get help. But like | said, thisis our mess, so
we need to decide thistogether. Areyou in?'

Max took what felt like hours to absorb the magnitude of what Will was saying. Thistime, Will waited for
him.

"So you're saying we should involve your parents?”

"A neurologist and acomputer scientist would make alogica choice, yes."
"But what would they do?’

Max began rubbing histhrobbing eyes as he tried to comprehend Will's words.

"That'sfor them to decide. But on top of having more experience and maturity, they have accessto an
entire research community. At the very least, they could create a better virtua environment for the Al



than we could. Maybe even introduce severa new Als—give him some company.”
Will looked down at his hands as he ticked off ideas.

"They have the credentidsto actudly protect him from commercid interests and other abuses. They
could set up rulesto ensure he can live with dignity and privacy. Most importantly, my parents haven't
burned bridgeswith the Al. He obvioudy doesn't trust us. By oursalves, | don't think there's any more
youand | cando for him."

Theideaof tdling Will's parents made Max fed even more pathetic and immature than he had amoment
earlier. It wasjudt likeachild to go begging his parents for help cleaning up his mess. But what did you
do when you made amess that was bigger than you could handle? Y es, it was irresponsible to have
madeit in thefirg place, but wasn't it even more irrespongbleto try cleaning it up yourself and risk doing
more damage? Will was right that they had to take responsbility for this somehow. Maybe getting help
was the most responsible thing they could do. But there was till a possibility that nagged at Max.

"And what if the Al doesn't want to—live? He seems pretty emotionally broken, the way heisnow."
Will shrugged, but histired eyeshad alight in them.

"That's hisdecision, not ours. But people live through some pretty awful things, Max. Giventime and
care, people hed. There's always a chance, right?*

Hard asit was, Max looked hisfriend in the eye.

“I'min."

"Jake—you coming to bed?’

"Coming,” Jake mumbled through amouthful of toothpaste froth.

Jake finished brushing histeeth, rinsed the brush, and came out into the bedroom. It was 9:30 p.m., well
after observation period, so he didn't hesitate shedding his robe. Kate was aready in bed and looking
radiant as always, the covers over her bosom but under her porcelain arms and shoulders, her warm
brown eyes focused on an issue of Harper's.

As he approached, Jake noticed Kate smile and steal aglance a him over the top of her magazine. Even
ashesidled into bed next to her, pulling the laptop off his bedside table, he could sense Kate's grin
pressing pleasantly and persstently inon him.

Finaly, she brokethe silence.

"Were you brushing your teeth in there?"

Jake sghed with mock guilt. “Alas, | confess. | liketheway it tastes.”
"You'refunny,” Kate said, and kissed his cheek.

Jake opened the lid of hislaptop and cracked his knuckles—a habit his mother aways hated. Of course,
he'd never actudly met her, and she was not technicaly his mother. But after years of thergpy wrestling
with the issue—after jettisoning so many parts of what fdt like himsdf (including his own name)—Jeke
had decided to retain ownership of that particular memory.

Everyone deserved a mother.



"Y ou going to stay up al night chaiting with Will?"

Asamatter of fact, Jake had just closed the chat application held been using earlier and was now hunting
for the word processor icon. Kate continued.

"He said he wants your advice on the beach. Y ou know they're adding a beach, don't you?”

"Yeah, it'sgreet, int it?'

It was great. Enormous, actually—far larger than any Earth beach. Will dwayswas the generoustype.
"Actualy, | thought I'd work on the book tonight.”

This answer apparently satisfied Kate because she turned back to her magazine. Then, just ashewas
becoming engrossed, she spoke up again.

"Any new idessfor atitle?

Jake couldn't help but roll hiseyes.

"Y ou know that's just about the last thing awriter should worry about, don't you?”
"Then why do you keep worrying about it?"

Kate gave him that look, but Jake just donned an exaggerated pretending-not-to-hear-you expression
and returned to hiswriting. Findly, he decided to respond.

"W, | wasthinking The Artist Formerly Known As Max, but sinceit's an autobiography, 1'd like
something with abit more substance, maybe atouch of irony."

"How about Shallow Copy?"

Jake looked at her, then gazed at something beyond the walls of their smulated bedroom. After a
moment, he started nodding appreciatively.

"Not bad. Not bad at al."
Copyright © 2009 Jesse L. Watson
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Novelette AN IDEA WHOSE TIME HAD COME by Robert Grossbach
Well dways have new frontiers—and problems that keep catching up with us!

If it's comfort to anybody, I'm probably my own worst torturer. My sole defense (an admittedly weak
one) isthat the inevitable often becomes obvious only in retrogpect. Tiny missteps are magnified by
chaotic unpredictability until they become catastrophes. My actions were far from the proximate causes
of the disaster they spawned, but till ... ill ... how did | fail to see?

| will say this: You haveto put it in context. The timeswere desperate. By 2115, America had become a
third-rate and very nearly athird-world power. Asahad afour trillion new-dollar balance of trade
advantage and could make us do virtudly anything by threatening to withhold purchase of our Treasury
notes. Medicare had declared bankruptcy four decades earlier. We'd been banned from using the
Internationa Space Elevator for failureto pay our dues. Our last manufacturer of anything, GE, had gone
under in 2083: We'd become a nation that produced virtualy nothing. And don't give me that re-warmed
twenty-first century “information era’ bullshit. Thered players make stuff: holovisons, cars, quantum
computers, stem cell rgjuvenants, superconductors, airplanes. Extract metals from the earth or synthesize
nanoware in factories and make things that help people live better, longer, more productively. Our
biggest exports remained Hollywood spectacles and rock music. A secession movement was gaining
grength in the “ Southwest Alliance,” asthe nascent coalition of Southland, Arizona, New Mexico,
Nevada, Colorado, and Utah had presumptuously begun cdling itsalf. Our borders were non-existent.

Everybody knew it and dl political parties agreed: We werein deep shit and sinking fast.

The thought came to me spontaneoudy, arisng from no particular simulant | can remember. 1t was about
9:00 am. on abalmy September day and | was taking my usua walk on Oregon Avenue near Rock
Creek Park in DC when it just sort of flew into my head: An ldeaWhose Time Had Come. | guess|
should firgt tell you this, if you don't dready know: At thetime | was aman of some accomplishment.
Political hack might be one description, ex-congressman from Suffolk County, NY, another; ex-nationd
secretary of trangportation, ex-presidential co-chief of staff, philandering never-home chegpskate (this,
not totally inaccurate, from my ex-wife), king-maker, behind-the-scenes power broker, back-room
double-dedling manipulating insder—all of those apply to some extent. The point is, | had access, and
when | got the Idea Whose Time Had Come, | could very quickly command the attention of the right
peopleto turnit into redity. Thefirst onel called was Evan Hager, and we met that very day at 1:00
p.m. at the Demoacratic National Committee Headquarters on South Capitol.

"So you actualy believe an artificia intelligence can be president of the United States....” Hager said. He
smoothed one of hisfew remaining hair strands up againgt hisfat, deeply grooved, sweeat-streaked
forehead. His tone was what one would expect if 1'd told him | believed a parakeet would be an excellent
choiceto sing lead tenor in Pagliacci.

"| think it'sanecessty. And by the way, Evan, *Al’ has not been considered PC for twenty years."
"Right.” He shook hishead. “NBI. Y ou happy?"

"No, what I'm thinking of isnot a pure non-biological intelligence, but rather something with afew DNA
grandsthrownin."

"Hybrid inteligence. HI. Y ou know what? Screw that. Sounds like a marriage between adolphin and a
Toyota"

"Whatever you call them, Russia has one as Premier, India has one, China has one, Japan has one,
Koreahas one, Brazil has one. The whole world is pulling away from us, Evan. They have every piece of



information on everything—their economies, their air traffic, their medical resources and codts, their
militaries—ingantly at their'—I was about to say fingertips—"disposd "

"And control."

"Yes, and control. But that's not necessarily abad thing. It's exactly what makes them so efficient. And
precisely why they're wiping the floor with usin al respects.”

"Dictatorships are dways efficient.”

"Oh, come on, Evan, stop with the debater's points. Y ou know very well even here the head His get
input—instant input, | should add—from every congressperson, senator, military branch, ombudsmen
citizens pand, science organization, university—virtualy everyone everywhere with haf abrain—and
they integrate that into their thought process. They can't not integrateit; it's hard wired for Chrissake. Just
look at Minnesota, Oregon, Southland, Nevada, Missouri...” 1'd named the five States that, at the time,
had His as governors. “ There are no disastersthere. In fact, they're dl doing super well.”

Hager forced a stertorous mass of air through his generous nogtrils. “ Thisis not Minnesota, Lenny."

| leaned back in the antique French Mahogany easy chair, peered a him over the top of my spectacles.
(Yes, | have optiplants; the spectacles are an affectation—so what?) “Fine. So who do we have? What
Democrat will siweep usto victory next November?” A pause. “Kish?” The defeated vice president from
12, auniversaly acknowledged lightweight. “Venddin?’ Senator from Mass. Brilliant,

whee chair-bound, rumored to have two yearsto live a most. “ Gafoor?” Speaker of the House, liked
boys under age ten. “ Connolly?” A prune had a better persondlity. “Denlinger?” Alcoholic. “Wadde 1?7’
Owned by Big Qil, severelisp.

Even Hager had to laugh. “Okay, okay, point taken. We got nobody."
"So you're conceding the Republicans four more years..."

He narrowed his eyes. “ The country won't last four more years.”

| nodded.

He began to push hisfat frame up off the chair. “It's crazy. Completely crazy, even for you, Lenny.” A
muscle writhed near hisleft temple. “1'll make someinquiries.” The huge head swiveled through severd
cycles. “What afreskin’ idea."

Evan Hager was the chairman of the Democratic National Committee. A month later, | wasat a
conference table, same building, different floor, doing Q& A in aroom packed with two dozen people,
people who could raise money in the Hamptons and Beverly Hills, people who knew thelocasin lowa
and New Hampshire, who'd stood shoulder to shoulder with them in the freezing cold before the caucus
and the primary, people who'd come up the hard way with the union guys, people who had skins colored
black, brown, and yellow, people who'd been there, done that—and people who were expertsin, among
other things, condtitutiona law.

"Natur'l bawn citizen,” intoned Lawrence Ritter, in his soft South Carolinadrawl. Ritter had been the
attorney genera under the last Democratic president, Harley Schaefer. “ That's what the Condtitution
says. Now, ahr we not talkin’ about a device that's neither natur'l, naw was bawn ... in any customary
usage of that term? No offense meant to any of those now present. But won't that be the first thing the
Republicans challenge, not to mention the other contendahsin owah own party?

Asfar back as high school, I'd learned to compensate, as much as possible, for whatever intellectual



deficiencies | had by extensive preparation. “Lawrence, if | may, | believe my colleagueisfar more
qudified than | am to addressthat.” | turned to the bony, gray-corkscrew-haired man on my right, one of
the two guests I'd brought into the room with me. “ Ladies and gentlemen, some of you may know this

gentleman...”

| imagined it was kind of likeintroducing Eingtein in the mid twentieth century. Alvin Marco held an
endowed chair at Carnegie Mellon University. He was a professor not only of computer engineering, but
aso an attorney specidizing in congtitutional law. 1'd asked him about the latter, of the need for it, when
weld first met two weeks earlier.

"In my field, any time you worked on something, wrote something, invented something, there were
awaysadozen legd implications, complications, and ambiguities. So rather than consult alawyer for
every one, which would have consumed al my time and pardyzed every initiative, not to mention cost a
fortune for the university, it was easier for meto just become my own expert.” He grinned. “Passed the
Pennsylvaniabar thefirs timetoo.”

It was like Eingtein crowing over how he did a Times crossword puzzle. Only in thiscasg, it wasthe
author of The Theory of Sentience, the Nobe -winning paper that was the foundation for virtudly dl
modern NBI and HI synthesis, and had spawned a dozen new industries and thousands of scientific and
philosophicd articles. | won't pretend to have even aglimmer of real comprehension, but what |
understand isthat it'sakind of fusion of information theory and neural network theory. One of the more
controversial results was an objective measure of the degree of sentience—say, that which separates an
ant from adog from a human infant from a human adult—and which was rel ated to the number of
sgnal-generating and recelving components (e.g., neurons), the speed a which they produced and
processed signals, the number of interconnections, the velocity and coding of the communication between
them, and the speed at which the connection strength could be modified. The end result was the Marco
number, and it was used to evauate not only the relative sentience (which many interpreted as
intelligence) of humans, but aso NBlsand His. | don't think | need to spell out thelega issuesright here;
suffice to say that, in the last four decades, the Marco number had created more wedlth for attorneys
than dl the medical ma practice lawsuitsin the country.

"Thisis Professor Alvin Marco from Carnegie Mellon University in Pittsourgh.” | decided to cut short my
introduction. Those who knew him were dready suitably impressed. Those who didn't would either find
out later who he was, be influenced by what he had to say ... or would be left to wallow in their
ignorance.

Marco cut right to the chase. “Today, there are literdly millions of people waking around with
microchipsimplanted in their skulls, replacing parts of their damaged brains, or augmenting some of their
natura functions. Who of uswould say that these people were not human? How much of the brain can
be replaced before one loses that status? Five percent? Ten? Fifty?’ He glanced around the room. “The
questions are rhetorical, of course. No one can answer them. But now let us consider approaches from
the other direction; asfar back as 2007, the Israglis—Te Aviv Universty—were dready culturing
networks of neurons on slicon substrates, connecting to them with wires, and imprinting them with
multiple rudimentary memoriesthat persisted for days. And now, many of our so-called hybrid
intelligences use these as part of their processing networks. So, again: How would you characterize an HI
that had 5 percent of its structure composed of these neurd chips? Still “artificia? What about 50
percent of its Sructure?’ There was something ferad and stedy inhisgrin. “Y ou seewhat I'm getting at.”
His head bobbed dightly. “1 believe one could make a convincing legd argument that a hybrid intelligence
isborn at the moment of its structurd and programmeatic completion and power turn-on."

"But what about the * natur'l’ part, Professor?’ Ritter persisted. “Y ou could hardly argue that was natur'l.”



"Naturd born. The two are connected. Is a cesarean baby natura born? Is afour-month-premature
baby natura born?1sababy conceived by artificia insemination natural born? Why, right in the
description istheword *artificia.” And yet | think wed al agree that any one of the above, if borninthe
U.S., would not be disqualified for the presdency. In fact, those casesredly help illuminate the distinction
the Congtitution's authors wanted to make: Theword ‘natural,’” in their context, meant someone bornin
the U.S., not someone resulting from an in vitro procedure that our founders, brilliant asthey were,
could never haveimagined.” He rested his bony fingerson thetable. “Look, | can't guarantee awin if this
comes before the Supreme Court, but | do believe we'd have avery good fighting chance.”

"Especidly with Justice Sunnyvaes8,” observed one of the fundraisers. Sunnyva €58 was the sole Hi
member of the court.

It seemed to go more eadily after that, the usua issues being raised: What states were we likely to have
problemswith asfar as getting aname on the balot? What about timing? What about res stance from the
Big Contributors? (The most important thing for a candidate was whether he, she, or it could raise
aufficient money to run acampaign. Never mind that the potentia president wasahomicidal pervert
moron; could he come up with cash?) Of course, here, there were aso some less usual considerations.

"What about instantiation?” Gilbert Breckenridge asked. Breckenridge, recently retired Exabyte CEO,
was one of the aforementioned Big Contributors.

| quickly intervened. “Gil, | think you may need to...” | moved my handsin arandom swirling pattern.
“...eldborateabit.” | mean, | knew what he meant, asdid 70 percent of the others; it was the remaining
30 percent this was addressed to.

"How will the candidate look?’ Breckenridge said bluntly. “Will it just bea TV screen? A robot? A room
full of computers?”

Before | could say anything, my second guest stood up. “Thething will look something likethis” it said.

Fustered, | lamely interjected, “ Ladies and gentlemen, | think al of you know the governor of the State
of Oregon, John Stanford76.” (Seems hard to believe, but in those days—afull thirty-five years after the
Supreme Court decision declaring Als and Hiswith Marco numbers above 100 “persons,” dlowed to
vote, have Socia Security numbers, etcetera—they were still nevertheless required by law to have their
principd city or university of origin, plusthe fina two digits of their year of creation, aspart of their last
names,)

"Governor, | meant no offense,” Breckenridge offered.

"And none taken,” Stanford76 said. As noted, | had come prepared. The first questions an opponent (or
voter) would ask of an HI built from scratch would be: What makes you qudified to govern anyone?
Wheat's your experience? It was avalid chalenge, and I'd selected one of the few choicesinthe U.S. at
that time who could give areasonable answer. “1 believe my present ingtantiation would do fine,” said the
governor.

Aseveryone knows, he was movie sar handsome. His movements were dl completely naturd, even
graceful. (Ficturefifty-year-old Jd Tarver.)

"There are some recent enhancements we could make if we choose to—my Japanese contacts have
been urging meto try them for some months now—buit | will tell you, at least in my last two campaignsin
Oregon, my physica ‘ingantiations asyou cal them, were smply not an issue. Now, the idea has been
raised of having afairly large number of additional me'sin order to gppear a many locations
smultaneoudy—campaign stops, rallies, meetings, what have you—and thisis something | believe we



should carefully consider. These bodies are not cheap to fabricate. Right now, | have atota of four, and
these are quite sufficient to cover my present responsibilities.”

There was ahush in the room that lasted nearly thirty seconds. Another moneyman, Fang Wong from
Squibb, brought up the next point 1'd anticipated. “ The Constitution aso disqudifies someone, and |
guote, ‘who has not attained to the age of thirty-five years.””

"Asyou can tdl from my name—which information is accurate—I was built in the year of the
Tricentennial,” Stanford76 said. 1 was twenty-eight when | ran for my first term as governor of Oregon
in*04. I'mthirty-nine now.” Toothy smile. “’Course, I've been augmented abit sncel wasborn.”

"Who hasn't?’ offered Ophelia Bonadera, one of the five women in the room. She glanced down at the
small sheaf of handouts I'd provided, which they'd had for two weeks. “ Governor, | see you've done
quitewd| in the private polls Mr. Ingerman commissioned, with one important demographic
exception—women. Does that concern you? Should it concern us?"

The governor tilted his head and his eyebrows lifted dightly. (Call them ingtantiations, ‘ bots, golems,
whatever you like: They may not be flesh, but they areindistinguishable fromiit.) “Concern? Of course.
Worry? My own judgment is. not &t this point. But of course, yours may differ. | can only point out thet in
the last state dection, | carried that exact demographic by more than 25 percent, against a female
opponent. Who was young and good-looking, too—as if | needed more of achalenge.”

A chucklerippled through the room.

He pushed away from his chair. “ Of course, there's dways the possibility that Oregonian femaesare
somehow fundamentally different than their counterpartsin other Sates...."

"| doubt that very much, Governor,” Bonadera said, widening her eyes, smoothing her hair, and smiling
toothily, seemingly quite unaware that she wasflirting with something many consdered closer to a
refrigerator than aman.

Asfor Stanford76, I'm not sure what he was thinking or feeling, but at that point he abruptly strode
around the table and paused just before the wal nut-paneled door. “Ladies and gentlemen, I'm going to
depart for amoment now, athough I'll remain on the premises. | do this because | believe that what you
need first—what we al need before there's any possibility of proceeding—isafrank discussion, and |
think my continuing presence would inhibit that. | will leave you with this: If you areinterested in
accepting me asapresdentid candidate, then | am interested in running. | believe | can help this party
and help our country. | believe | can campaign honorably, vigoroudly, and effectively, and | believel can
win the general eection. If you decide you can lend me your backing—and |et there be no mistake, I'm
referring to great hegping gobs of your time, your energy, your contacts, and your money—that would be
wonderful. Butif not ... if not, know that there will be no bitterness or regrets or animosities whatsoever,
and that | will support with al my strength whatever candidate the party does decide on.” He glanced
over the assemblage. “If there are any questions—persond, financid, policy"—hig grin—"structural,
just givemeacadl. My contact info isavailable to everyone, and | answer dl my emailswithin 1.2
seconds.” He closed the door behind him.

| waited ajudicious moment. “ So, what do we think?’ | held up my own copy of the handout. “Y ou have
the palls, you have the state ballot information—no problem there, you have his position papers on the
magor issues..."

It was Evan who spokefird. “There are fill plenty of thingsto discuss.”

"Of course. So let's discuss them.”



He looked around the room. “ Anyone?"

"I like him,” Wong offered.

"Long aswe can get him on the balot, he's got mah vote,” Ritter said.
No one €l se volunteered anything.

"Let'sget him back in here,” Evan conceded after another moment.

Andtherest, asthey say, ishistory.

* * * %

It isnot my purpose to document that history in detail herein. There were the usual campaign exigencies.
leaking the governor's possible candidacy, polling the grassroots state people, hitting up as many of the
Big Money people asfast aswe could, findly making the officid announcement, blah blah blah. It was
the kind of thing | could do in my deep, and oh yes, by the way, | was the campaign manager. The
governor had decided thisaday after our first meeting.

"Y ou understand that is not arequirement here,” | told him. “If it getsto that point, you can select
whomever you'd be most comfortable with. If you want to tap Cerino"—Eddie Cerino had run hislast
two state campaigns—"that would befine. A mistake'—hig grin—"but fine. Obvioudy, asthe candidate,
it'sentirely your decison.”

Stanford76 looked a apoint just over my left shoulder. “I'm afast researcher,” he said, matching my
smile. “You'reit. | love Eddie, but his experience at the nationa level doesn't compare. So if you want it,
youreit."

Hewasmy ideg; | wanted it. But the*| love Eddi€’ led meto onelast question. “ Governor—"
"If you're going to be my campaign manager, you'll need to call me John.”

"John, | need to know the core reason you're interested in running. It'1l stay in thisroom and it'sfineif it's
not PC—I mean lust for power isaperfectly understandable motivation, if that'sit. But I'd liketo
understand...”

Hehddupapam. “l getit, and it's okay. What you realy want to know is how anon-biologica or
hybrid intelligence can want anything. What does the word even mean in anon-human context? Am |
right?’

Sheepishly, | lifted my eyestoward the celling.
"Firdt, | presume you've heard of *emotion modules?”

"Of course.” For many years, virtudly dl Alsand Hlswith Marco numbers over 100 had so-called
“e-modules’ indtdled as part of their basic structures, in order to permit them to empathize, understand,
and effectively interact with humans, Old hat.

"l have severd. Essentid for apolitician, alawyer, asalesman. Asyou may or may not know, these
modules contain the equivaent of mirror neurons, those nervesin human brainsthat lead you to mimic the
behavior of others and that, as humans mature, give rise to empathetic reactions. It'swhy you fed like
crying when you see someone e se cry, why you fed like laughing when otherslaugh. Now, my emotion
modules happen to be implemented by bio-chips, but, redly, thisis cosmetic, something for show,
something that makes humans more comfortable. They could just aswell be donein hardware. Better,



maybe."
"S0 you're saying you have the same fedlings as a human being?"

He glanced at the ceiling. “ To paraphrase Shakespeare, ‘ Hath not an HI eyes? Hath not an HI hands,
dimensions, senses, affections, passons?”

"You left out organs.”

He grinned. “Wdll, you can't have everything. Theré's dso stuff about ‘ fed with the same food, hurt with
the same weapons, subject to the same diseases.” Look, I'm no more ahuman than | am aJew. My
point, in answer to your origina question, isthat | can at least fed emotion, athough I'll never know and
neither will you whether | fed it in the same way you do. So | want to be president because |
understand wants, | literally havewants, and one of those wantsisfor our country to regain our
prosperity and security. | believe we arein danger and—rightly, wrongly, mega omaniacally—I further
believe that | am the best option to move us out of it.” He shrugged. (I'd seen it ten thousand times, but
the casual human gestures never ceased to amaze me.) “ So did that come anywhere close to answering
your question?"

"Gov—John, that was far more than | hoped for or expected, and | appreciate your indulgence.”
"No, no, it's something you had to ask—I'm glad you did—and | hope | responded satisfactorily.”
"Y ou absolutely did.” | turned to leave.

"Of course, there's dso that blind lust for power you mentioned, but welll leave that between us.”

| laughed on my way out. | guess one of his emotion modules included a sense of humor.

* * * %

Shortly after the officia announcement in early December, the two other Democratic challengersaso
declared: Ben Ordell and Merilee Montenegro. Orddll was a ninety-five-year-old liberal congressman
from Connecticut who'd received histhird life extension treatment a month earlier. He spoke dowly and
carefully and had moderate, centrist views on the mgjor hot-button issues—U.S. contributionsto the
space elevator, response to secession threats from the Southwest Alliance, ongoing funding of the
Superconducting National Trangportation System (SUNTS), the Treasury-note blackmail by Chinaand
India, the NBI quotaincreases, etcetera. Actualy, his positions were quite smilar to the governor's,
athough he had two problems: He was massively, soporifically dull and he was homely. Two big
problems.

Montenegro, senior senator from Pennsylvania, was neither, but she was the antithesis of the sitting
presdent: Big spender with no clear plan for where the money was coming from, willing to make an
“accommodation” with the Alliance, willing to make tariff and trade conciliationsto Chinaand Indiaif
they'd keep buying our Treasury notes, in favor of unlimited Category 1 (Marco score] 100) NBI
production and citizenship.

Stanford76 finished second in lowato Orddll, took the New Hampshire primaries by 30 percent margins
over both of the others. While Orddl dluded to the governor's condtitutiond eligibility in severd of his
gpeeches, he did not mount any kind of lega chalenge. Montenegro commented that she thought the
governor's candidacy was good for the party and the country, since it “would encourage more NBls and
Hlsto participate in the electord process.”

The rest of the primaries were smooth sailing. Not that there weren't occasiond glitches here and



there—one of the ingtantiations freezing during a speech before the Teachers Union in Minnegpalis, two
overheating on the same day in Foridaand having to be returned to the factory for repairs.
Embarrassng, good fodder for the comics and columnists, but hardly serious. After dl, it waswell
understood even by your common undereducated American that the Instants (as they were cdled) were
but extensions of the actua HI—something like 3D holograms, except literdly ableto “ pressthe
flesh"—and that the real being was back in Oregon, though in constant near-instantaneous radio
communication with the satdllite units.

And s0, by early March, it was over. At the conclusion of the Texas and Ohio primaries, the governor
had an insurmountable lead in delegates; his nomination by the Nationa Convention on August 28 wasa
formality. After consultation with the saff, he selected Ben Ordell as hisrunning mate, and Ordell,
surprisingly to many, gave quite arousing speech on the convention'sthird night. So there you had the
ticket. In the words of oneright-wing tabloid: an old man and a machine. Stanford76 was the Democratic
candidate for president. First a Cathalic, then ablack man, then awoman, then a L atino, then a Jew, and
now, findly, findly ... anon-human intelligence.

On August 29, | cdled ameeting with the governor, Professor Marco, and the chief consulting officers of
the two leading corporationsin computer integration. One of the things we needed to get started on was
how the governor, should he be eected president, would be integrated with the country's socia security,
life extension, defense, power grid, etceterasystems. After dl, thisintegration, this economic and
operationd efficiency, was at the heart of the governor's campaign, the very core of his superiority and
desirability asthe country'sleader. Thetwo CCOswerethelast to arrive.

Bill Gates, rumored on hisfifth rguvenation, looked very much like photos I'd seen of him when heldd
beenin hisforties. Boyish, owlish, professorish, puckish—take your pick. Hed tired of his charity
foundation work ten years after it had started, abandoned it to “unretire,” founded Exabyte, one of those
employee-less corporations (only consultants), quit after another fifteen years, and repeated the cycle ...
severa times. At present, Exabyte had the leading NBI operating system, Starscape. Steve Jobs, gaunt,
shaven-headed, bearded, driven-looking, also with four or five rgjuvies, had gone over to Raspberry,
developed its quantum computer line, its competing NBI line, and a dozen other innovative products.
Raspberry had acquired Disney studiosin the 2050s, Warner Bros. afew years later, and was now
rumored to be going after Fox.

We opened with athirty-minute introduction: ten from me outlining the tasks and the timetable, ten from
the governor eaborating on what he wanted to accomplish, and ten from Marco discussing some of the
technicdl issues. | explained that, if they were interested, each company would get one, and only one,
chanceto bid the job. A proposa would be required that would have technical, manageria, support, and
pricing sections. It would be evaluated by the governor and his staff, awinner would be declared, and
then it would need to be implemented within athirty-day period after the governor took office.

Gates spoke up as soon as Marco had finished. “I'll tell you right now, Exabyteisinterested. Asyou
know, the governor is currently using our Starscape operating system interfaced to the various Oregon
state networks, and so an extension to the national computer gridsis something we can do very easily
and efficiently.”

Jobs chimed right in. “ Raspberry, too, isinterested. And'—he steepled hisfingers—"if you'll indulge me,
there's a quote from atwenty-first century hockey player that | love. ‘1 skate to where the puck isgoing
to be, not where it hasbeen.’” If you examine our history, you'll see that Raspberry is best suited to take
the governor to where the puck isgoing to be.”

There was some small talk after that, some back-and-forth feigned good-natured kidding between Gates
and Jobs, and then the dlotted hour had expired. “ Gentlemen,” | said, asweal stood up, “it's gonna be



fun.” In retrogpect, of course, that is not the word one would use to describe the result.

As expected, the firgt thing the Republicans did was chalenge the governor's legitimacy in the Supreme
Court. And as Justice Sunnyvaeb8 said in his 5-4 mgority opinion: “The 2080 Court decison [U.S. v.
Sarlow] clearly and unambiguoudly established that entities with Marco scores of 100 or gregter, no
matter what their construction or composition, are congtitutionaly endowed with the same rights and
privileges as human beings. Since indisputable evidence was presented that the appellant [Stanford76] far
exceeds the Marco score criterion, he fallswithin the decison's realm of applicability. Since, further, the
appellant was fabricated within the boundaries of the United States more than thirty-five years ago, and
has been resident here for more than fourteen years, he unquestionably meets al the requirements of
Articlell, Section 1 of the Congtitution for digibility for the office of presdent.” Of course, two of the
justices wrote dissenting opinions, but these were for the archives only. The redlity was. The race was on.

Again, thisisnot ahistory. Therée's plenty of that, and will be for generations to come (hoping there are
such). The gtting president (and, mostly, dl he did was Sit) was Republican lan Wheder, crusty (asthey
kidded) Maine ex-fisherman, populist, issue-smplifier, isolationist, confrontation-happy vetoer of any and
al Congressiona legidation. He was agood spesker, give him credit for that. Not bad looking, ina
craggy, fishy sort of way. Came from humble beginnings, able to make people fed he was One of Them,
and quick to point out that Stanford76 wasn't.

"The principd issueinthisrace,” he sad, in aspeech first ddivered in Albuquerque and then repested
with minor variations everywhere, “iswhether you want to have as your president abeing that does not
fed pain, abeing that has never experienced childbirth, abeing that has never raised achild, abeing that
has never shed tears and in fact, cannot shed tears, abeing that has never been laid off from ajob, a
being that has never made love to awoman, abeing that has never gone hungry becauseit doesn't edt, a
being that has never worried about where its next job was coming from, abeing that has never waited in
adoctor's office, never had a headache, never been in ahospital. Do you want such abeing to bein
charge of our country? Would you trust it to make decisions that may result in your child going off to
war? Would you trust it to make economic decisonsthat will determineif you'll have food on your table?
Or your child'stable? Would you trust it to make decisions on your medica care?'

Demagoguery 101. A warmed-over, tailored repeat of everything that had ever been said about Catholic
candidates, blacks, Jews, Mudims, and, yes, NBIs. Horrible—but effective. Except, as we know, and to
thejoy of al of usright-thinking, faith-in-humanity progressves, not effective enough. Stanford76, with
his reasoned, logicd, issue-focused campa gn—explaining the advantages he could bring, the efficiencies
of integration, the savings, the equaity to the capabilities of other countries, the checks and balances on
him that would be exercised by Congress, by the courts, by ahaf dozen ombudsmen groups, by his
human vice president—dowly but surely began to take the lead in the polls. People wanted change,
something different; yes, they were a bit frightened of him, abit puzzled, abit awed, perhaps, but dso
curious and hopeful. It was pretty clear where we were headed with four more years of lan Whedler.
With the governor, it would be an adventure, strange, uncharted, but with something that was possibly
quite wonderful at theend of it.

Of course, it helped a bit that the governor could be in twenty-five places at once—we'd opted for that
number of instantiations (one for every two states)—and make appearances twenty-four hoursaday. He
could hold over three hundred smultaneous press conferences, while also addressing (and conversing
with!) individuas and organizations. He could call up just as many ingtantaneous facts and figures as
could the president, even with Wheder'simplant link to the White House databases. Naturaly, Wheder
wouldn't debate him, but it didn't matter. Stanford76 began to pull inexorably, decisively ahead. Y ou
could senseit, fed it intheair, hear it in the talk among the young people. And then, just as his message
was deegpening itsroots, as the enthusiasm for him swelled and became pal pable, he proceeded to blow



it.

| remember the day and exact time: September 14, 6:05 am. Wewerein San José, and one of my
assdantscdled me. “Hey, jerk, I'm still deeping, can't—"

"Len, | apologize, but you won't be sorry | woke you. Y ou need to see this. Turn on the holo and tune to
CNN."

And thereit was, freeking Team Coverage: That night, Stanford76 had gotten married.

* k k %

Aseveryone knows, the country promptly went crazy. The holocasts, the dailies, the talk shows—it was
front page news for two weeks. The HI governor of Oregon and Democratic candidate for president of
the United States had taken one Kimberly Louise Bowman to Las Vegas and married her inacivil
ceremony. Kimberly, asit turned out, had been his personal secretary for fourteen yearsand had a
five-year-old boy from a previous marriage. Now, it wasn't that thiswas the first instance an NBI or HI
had married a human—it wasn't what you'd call routine, but it certainly had happened before often
enough—but this particular HI, at this particular time; that was unusud.

"I'm not criticizing,” | said carefully, “but can you just give me ahint asto why exactly now—"

This was twenty minutes after 1'd heard the news on CNN. Stanford76 sat across from me, wearing a
auit. (Before the campaign, I'd never thought much about the fact that His did not have to deep, did not
have to change into their pgjamas or shave or shower; they were ways ready, except when having ther
superconducting batteries recharged or replaced, ways on, available 24/7.) Ben Ordéll, in arobe,
looking numb, jaws seeming permanently agape, was on the holophone from Ohio.

" think it was the proper thing to do,” the governor said. “I think it will humanize meto the public.”
"Youdo..."

"Wes"

"Do you, uh, does one of your emotion modules—"

"I have known Kim for many years. To the best of my ability to discern, thefedings| havefor her are
indisinguisheblefromlove.”

"Uh-huh, uh-huh.” Indistinguishable from love. My own fedings were indistinguishable from retching. It
wasadl | could manage to keep from losing consciousness. “ And you did it now because you're confident
thiswill help your chances"

"Y$"

Well, what can | say, except how utterly and completely wrong he was. How totally removed from
redlity. Within days, the polls showed him dropping fourteen points. When Kimberly went out on the
stump with him, shaking hands, speaking to women's groups, giving interviewsto the pop holos and
mags, he dropped another ten. From alead of seven clear percentage points, he was down seventeen
before anyone knew what hit him. | mean, it wasn't Kim's fault per se; she was charming, articulate, and
educated—it wasjust, well, the country viewed the marriage as a crass, cold, calculated abuse of an
age-old human indtitution in atawdry, desperate attempt to attract votes. It was perceived as amockery,
and the e ectorate smply wasn't buying it. Or elsethey were smply frightened (hell, | wasfrightened). A
non-human presidentia candidate acting on impulse? Thanks, I'll pass. And passthey did. Another week,
another drop of tenin the polls.



There smply was no spinning this, no way to clarify the candidate's position, or muddy it, no “ Oh,
what | meant to say was...” There was nothing. The machine had gone out and taken abride. Thiswasa
body blow, arib-breaker, and there was nothing to do but gasp, suck up the pain, dog ahead on the
campaign trail, and hope the fickleness and short memory of the public would begin to erase some of the
damage.

And sure enough, dowly, dowly, after another month, the boos at every speech began to subside, the
mocking Sgns grew ever-so-dightly less hodtile, thelate-night comics madeit only their fourth or fifth
joke instead of thefirst, and the anti-Stanford76 demonstrations were less well attended. President
Wheder was not exactly aparagon of popularity: The economy continued its reentlessdideinto the
toilet, the UN passed a censure resolution that severely restricted—again, because of failureto pay its
dues—American access to deep space antimatter harvests, and Chinaannounced another wage freeze
for workersinits U.S. auto plants.

The second week in October, after studying the report from Professor Marco and histeam, | met with
Bill Gatesin the Marriot Seattle Waterfront hotel.

"Bill, asI'm sure you've by now deduced, Exabyte has been selected asthe winner.” | extended my
pam. “Congratulations.”

Histepid handshake was hard to read. “ Thank you, Len. Well, that's good, | guess, right? Y ou're going
to get afird-classeffort.”

"I'msurewewill.” | paused. “ Y ou are okay with this, yes?'

"Absolutely. I'm very pleased. Any time we beat out Steve ... No, no, serioudly, thisisagreat
opportunity for Exabyte and for the country.” His gaze was out the window of the suite, where Mt.
Rainier gligened in the distance.

"We're counting on you, Bill. Not only for the instalation, but also for the service and support. Obvioudy,
support isavery important part of this.”

"Absolutdly.”

"So the lawyerswill draw up the contract.” 1 smiled. “Four years of support, with an option for another
four."

"Yougotit.” Still nosmile. “I just hope the governor..."

"l know what you mesn."

* * * %

A week later came the second campaign-turning event. The governor had continued to trail inthe palls,
not sinking further, but not making up ground ether, down by that deadly, constant eighteen points. The
generd feding was that that was the deficit held carry going into the eection, and that it would be
insurmountable. And then hewas nated.

Which, by itself, was no big deal. Someone blew hishead off a araly in Omaha, and someone el se blew
up ancther ingantiation during avist to anursang homein Birmingham. (A third, near-smultaneous
attempt on another body was botched in Baton Rouge.) So, okay, loss of property. Expense (pretty
much covered by insurance). Shock and affront to the American voting system, not to mention the
nationa psyche. Except it was more than that. Because, at the nursing home, Kimberly had been standing
right next to him, and she had been killed for redl.



The holo-snippets of the governor—ddivering her eulogy (wearing dark glasses, no less), trailing the
pal|bearers as they emerged from the church, in the limo on the way to the cemetery—flooded the
nationa airwaves. Millions—literaly, millions—of sympathy cards, flowers, charitable giftsin Kimberly's
name poured into campaign headquarters and the governor's mansion in Portland. He'd retreated there
after announcing his campaign would be suspended but would at some indeterminate time resume. ("'l
know that Kimberly would have been thefirst to agree that we cannot allow the forces of darknessand
anarchy to triumph over decency and democracy.")

| remember on the third day after the funera seeing him in his office, hunched over hisdesk in
semi-darkness. Wed redly hardly had time to speak since the awful event.

"John?'
Helooked up.

"I, uh, I just wanted, uh, | don't think I've ever redlly told you, | mean with al the arrangements and
everything, thepress.... I, well, | just wanted to say how very sorry | am for your loss. | know, | mean,
I'm sureit hurts agreat dedl. There's, you know, never any words that do any good, but—"

"Thank you, Len. | appreciate the thought. Very kind of you. Thank you."

| nodded, lingered an inarticulate moment, then findly left him aone. His demeanor wasindistinguishable
from grief.

A week later, a week with no campaigning, he had jumped thirteen pointsin the polls. A week after
that, he was up by five. When the campaign findly did resume on October 28, he was ahead by nine. He
won the nationa election by eeven percentage pointsin the popular count.

No one on our Sde was under any illuson: Hed rode to victory on asympathy vote. In aterribly sad and
perverse way, held been right: Kimberly Bowman had indeed humanized him to the public.

Hewas sworn in on January 2, 2116. A day after the election held asked if | would be his chief of staff,
and of course | agreed. On Vaentine's Day, there was alittle mini-ceremony—just Gates, Marco,
Ordell, the cabinet members, afew senators, afew saffersincluding mysef, afew Big Contributors—as
the Starscape operating system hooked up the president one-by-one to the various national computer
grids. It went incredibly smoothly, not asingle mgor hitch, and at the finish Gates gushed, “Thisisredly
higoric."

And it worked. Worked incredibly well for two and a hdf splendid years. Y earsin which federa
spending was dramatically reduced, the Superconducting Nationa Transportation System was extended
north to Boston and west to St. Louis, the new dollar rose againgt the new yen and new yuan, the
estimated number of rogue NBI factorieswas cut in haf, Americaregained itsright to use the space
elevator, and the secesson-mongers of the Southwest Alliance at least lowered their voices. Undeniable
progress, araising of the nationa morale, arenewal of the possibilities of America. And then camethe
night of August 14, 2119.

Thistimeit happened around 12:15 p.m. | was not exactly adeep, but not far from it when the call came
from the president's persond aide.

"Sr, thisisAllan."
llYall

"The presdent hasfrozen."



"What?'
"Completely locked up. He just sitsthere. Doesn't respond to any questions or stimuli.”
| sat up. “Shit.” | forced mysdlf to think. “ Are we talking verba only, or—"

"V oice recognition, optical, keyboard—you name it. His operating system just ... Wevetried everything,
ar.

"Rebooting?’ | fet asour panic rigng like reflux up my esophagus.

"Everything | could think of. Sir, | have to remind you that, athough I'm technically knowledgesble, I'm
far from an NBI or HI systems expert.”

"Didyou cdl service? Y ou gottacal serviceimmediately.”
"l did, firgt thing. That'sthe problem...."

"What do—okay, give mefive minutes, I'll beright over.” | threw the blanket off my legs. “No word of
thisto anyone, right? Absolutely no one."

"Yesdr. Of course."

The guard at the White House gate let me through with scarcely aglance. It was hardly thefirst timel'd
made an unannounced late-night appearance. | strode quickly through the silent West Wing corridors,
barely acknowledged the marine guard in the anteroom, and burst through the Ova Office doors.
Stanford76 was seated at the president's desk, commensurate with hisusual practice: To visitorsand
saff dike, the president would appear as much as possible like past holders of the office. He would
attend, if not dine at state dinners; he would personally receive guests, he would roll Easter eggs on the
South Lawn with the children. Never mind that his actud guts wereinsde the Ova Office desk, and
never mind that a conceaed rope of fiberoptic cables asthick as an eephant's trunk led from there to the
communications center that linked him to everything and everywhere.

Hisade, ayoung man named Chang with degreesin both poli-sci and software engineering, looked up
as| entered. “1—I—I didn't know what to do.” His obvious near hysteria somehow, perversdly,
managed to cam me.

"It'sokay, it'sokay. You did theright thing to call me.” | moved toward Stanford76, seated behind the
desk. His gaze was fixed straight ahead, eyes open, glassy, unblinking. Hislimbswererigid. | waved my
armsin front of him. “Mr. President? Mr. President, can you hear me?’ Nothing. | turned back to Chang.
“Yousadyou caled service...."

"Assoon as| recognized the problem was beyond my ability to deal with; mine or anyone's on staff
here"

"And..."
"They wouldn't help, or couldn't help, or both—I don't know."
"What? What? No, no, no, that makes no sense. What's their number?'

He spoke it into the phone and an ingtant | ater the avatar, a pleasant, thirtyish gppearing femae
materialized in the holospace.

"Hdllo,” came the smoothly synthesized voice. *Y ou have reached the service department of Exabyte



Incorporated. All our linesare busy right now, but there are severa dternative options you may wish to
try. If you have access to acomputer you may go to our website, www.Exabyte.com, where you will see
atab for customer service. If it istechnical support you require, you may speek or display the twenty
digit purchase order number located on the back panel of the box your equipment camein, and the holo
will show you the type of service you are entitled to. If your service contract did not specify phone
support or you do not have a service contract, you may neverthel ess be able to speak to atechnician for
an extracharge that will be shown on your phone. Alternately, you can write your problem in an email
and receive aguaranteed persona response within twenty-four hours. Y et another option isto consult
our list of frequently asked questions, which does not require a service contract. If none of these options
is satisfactory, please stay on the line and arepresentative will be with you shortly."

My hysteriawas returning. | motioned to Chang. “Y ou did this?'
"Yes"

"How long—"

"About seventeen minutes. Not too bad.”

"Not too bad? Not too bad? The United States of America has no president, and youretelling me, * Not
too bad!™ | saw my own dread mirrored in his eyes and tried to control myself. “ All right, okay. | want
you to get two people over hereimmediately. Immediately. Thefirst oneis Professor Marco. Y ou have
his number?” Wide-eyed nod. “ And the next is Bill Gates."

"But_"

"Wake him the fuck up, send marinesto his goddamn house, do whatever it isyou have to—I want him
herel Y ou understand? | want him here, now!” | hated mysdlf for terrorizing the kid, but he seemed in
amost the same Sasis asthe president.

He scurried out. | waited donein the office, trying to breathe regularly, telling mysdlf to just keep cam,
just keep calm, moving my head in circles, shutting my eyes, squeezing that nagty little voice out of my
brain that inssted this can't be happening, this can't be hgppening, this—

"Hello, thisis Robert at Exabyte Technical Support, how may | help you?’ Very heavy clipped, Shgsong
accent. The name sounded like “ A-rubberrrt.” The holo showed a amiling twentyish man with brown skin
and jet black hair. At least it was a human, not an avatar.

"Thisis Leonard Ingerman, chief of saff for President Stanford76. We have an emergency here.”
"I'm sorry to hear that, Sr. May | have your phone number?

| gaveitto him.

"Andthetisin...?"

"What do you mean?’ | could barely understand his words, some combination of his accent and my own
highly emotiond Sate.

"What country areyou cdling from, Sr?'
"America, for chrissakel Where are you?”'

"Excuseme, 9r?"



"Where... are ... you ... located?’ | wondered if my head would explode before he could answer.
"l amin Bangdore, India, Sr."
"L ook, we have a horrible emergency here!™

"l understand that, sir. Thank you for the information. Now, can you read or show me the twenty digit
purchase order number located on the back panel of the box your equipment camein?’

| felt myself becoming light-headed. “ This equipment didn't comein abox. Or maybeit did originaly
many years ago, but that doesn't matter. This equipment isahybrid intelligence that is currently president
of the United States, and thisisafucking DEFCON 12 emergency! Do ... you ... understand ... me?"

"Yesdr, and | am trying to do my best to help you in this Situation, but to do so, | need the twenty
digt—"

"I don't have the goddamn number!” | shouted. “I don't haveit!"

"l see. Mmmm. Wdll, then, can you tell me, isthe machinein question aQC, aprinter, adisplay—"
| was panting. “The machinein question isan HI. Its operating system is Exabyte Starscape.”

"Ah, so thisisan operating system problem?"

| didn't know if it was or not. “Yes, that'swhat it is. A freskin’ Exabyte freskin’ operating system
problem and you—you need to fix it right now. RIGHT NOW."

"Yes, gr, | understand that.” Pause. “Can you find aserid number on the side of the machine?!
"What? The machineis, | dunno, in the desk or something.”

"Yes, gr. Seeif it'sthere”

"Holdon."

| walked around behind Stanford76's chair, moved it back, got down on my hands and knees, and
peered under the desk. A squat, featureless, gunmetal gray cabinet rested on the floor. The left face was
flush with the desk's mahogany side pandl. | stretched and twisted my neck and shoulders around to the
right ... and saw the small metdlic label about athird of the way down from thetop. | called out the
embossed seria numbers, then wrenched mysdf upright.

"Y es, thank you, please give me amoment now, gr."

At that instant, Chang returned. “Marco is on theway. Gatesis coming, but he'saso sending ahead a
repair crew.”

"How long?'
"Marco in ahdf hour, repair crew in ahdf hour to forty-five minutes, Gatesin about an hour.”
| exhaled, shut my eyes. My neck ached.

A moment later, Robert returned to the phone. “ Sir, | have located that seria number in my database and
it iscovered by our premiere on-sSite service contract. We can have someone there by ... mmm ... 10:15
am. your time tomorrow."



"Tomorrow."
"Ya S r'll

"Isthere anything you can do now? Anyone there who might be able to help me with this over the

phone?'
"l cantry, Sr. Let me ask you this: Isthere akeyboard input into the HI?"

| turned to Chang. He pointed to a keyboard on asmall end table near one of the upholstered easy
chars. “Thereisakeyboard,” | said.

"Okay. Now, try this: Simultaneoudy press down these keys—contral, dt, and delete.”

| hung up.

* * * %

The rest has been well documented. Gates's crew showed up after thirty-five minutes and isolated the
problem ahalf hour later. Apparently, abio virus had somehow gotten into one or more of the president's
emotion modules, caused the latter to generate Sgndsthat overwhelmed the non-bio interfacing and
operating systems, and resulted in the equivalent of a nervous breakdown. The suspicion wasthat the
origind paradite had been transmitted viaa human carrier, and the president's vigtor lis—which included
representatives from China, India, and Korea, as well as Southland and Nevada—was scrutinized for
suspects.... but nothing definitive resulted.

The problem was repaired three days later (when the new bio-modules had been programmed and
ingtaled), but by that time Vice President Ordell had aready convened the cabinet, asrequired by the
twenty-fifth amendment to the Congtitution. Further, that body had subsequently transmitted to the
President pro tempore of the Senate and Speaker of the House its written declaration that the president
was unable to discharge the powers and duties of his office and that therefore Ordell should assumethe
position as acting president.

| met with Stanford76 at his home in Oregon, where he'd been—I guess the word is “ shipped"—after
he'd been disconnected from the various computer grids.

"Have you made adecison?’ | asked. The reference was to the amendment's Section 4, according to
which he could now transmit his own declaration to the House and Senate that his disability no longer
existed, and request hisrestoration to the presidency. Of course, the VP and cabinet could fight it, in
which case the entire Congress would need to vote and blah blah blah etcetera

"Ya I'm not going back.” He—I guess maybe you'd cdl it his principa ingantiation—was stting on a
lawn chair on hisrear patio. (I wondered where in the house the gray metal cabinet waslocated.) There
was abarely perceptible breeze. A sparrow chirped from anearby tree.

"Yourenot."
"No."
"May | ask why?'

"Why? Because it could happen again. Because | have no right.” He turned dightly to face away from
me. “Because it wasabad idea"

"Well, | guess, | mean it turned out that way, but no one could have foreseen...”



The words hung there. As everyone now knows, what had happened during the time the president was
“out” wasthat al our nationa computer systems—military, national security, air traffic control, SUNTS,
socid security, GPS, life extension, electric power grid, even plane and hotdl reservations—had been
completely infiltrated and disabled. The Southwest Alliance had convened an emergency assembly and
had seized the opportunity to secede from the union and declare itsdlf the Southwest Republic. Even
under optimistic scenarios, it would take the rest of the U.S. months, if not years, to recover, and until
then the country would be in chaos, our government close to anarchy, and our military useless.

"It wasabad idea,” Stanford76 repeated. “ The efficiencies | achieved, the advantages| brought,
depended on integration, and it was precisdy that integration that made us so utterly vulnerable.”

"Wll, okay, but ... but other countries have madeit work. Russia, India, China, Japan...” My words
reminded me of therationae I'd given Evan Hager a what now felt like an eternity ago.

"Maybether timewill come. Anyway, it was alesson, avery painful one."

"Mmm.” | nodded. A few moments went by; only the sparrow broke the silence. “I guess there's not
much moreto say."

"Apparently not."
| left him then, Sitting motionless on his patio inthe August sun.

And s0 the hearings continue, the endless investigations by every ddliberative body ever conceived, the
depositions, the committees, the solemn testimonies, the techies (including Marco and Gates and Chang,
and even—the only person who actualy lost hisjob asaresult of the events—"A-rubberrrt,” on holo
from Bangalore), the reporters, the accountants, and ... the atorneys. Miles-long locust swarms of angry,
buzzing barrigters. | think the number of lawyers on thiswill eventudly exceed even those involved with
Marco number lawsuits, maybe even exceed the number of insect species on Earth. 1t's become not only
anationa obsesson but a veritable nationa industry. (1've never understood economics, but perhapsit
will revive the economy.)

Tothisday, they till don't know who the culprit is; the likelihood isthey never will. The Southwest
Republicis, of course, the leading suspect, but China, Russia, and Indiaare not far behind; the
anti-space-elevator activists can't be ruled out, and neither can the rogue NBI people; even Orddll is
suspected by some, asis Steve Jobs. Regarding motive, take your pick, invent your own, | won't bother
withit here.

Asfor me, wel, I've had to retain my own team of lawyers, who will undoubtedly end up with every last
new-dollar of savingsI've ever managed to accumulate. So mostly | Sit around now, preparing for the
next deposition, the next testimony, the next face session with the attorneys on how to answer this or that,
when to make eye contact, when to invoke the Fifth, etcetera Occasiondly, in al my sparetime, | run
things through my mind, and sometimes—maybe when | wake up, as| often do, in anightswest a 4:00
am.—I havewhat | believeisan origind thought about something, an inspiration, abrainstorm.

Except now | just roll over, and keep it to mysdif.
Copyright © 2009 Robert Grossbach
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Cold Words
Juliette Wade
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[llustrated by Vincent Di Fate
Diplomacy demands spesking to the other party in its own language—which includes far more than
words.

* * * %

| scent Human outside the door: our linguist, Parker. He never comesto the lce Home while | attend
Cold Council—he must bring important news! | bow to haunches, then excuse mysdf from Mgesty's
presence, quickly as| can without inviting snarlsfrom the others.

Parker stands waiting, his body showing agitated despite its covering clothes. I'vetold him many times
that decorative cloth is most gppropriately displayed on awall, not dragged through mud and
weather—but | won't chide now. | begin to fear for our project.

"Rulii,” Parker says, salf-lowering with respectful Warm words, “Are you certain therésno way | can
enter audience with Mgesty Gur-gurne?”

He, enter audience? | lean closeto his ear, since listeners would take offense that | don't dominate him
with Cold wordsin reply. “What, Parker, have your superiors abandoned you? Do the Allied Systems
punish you for our previousfalure?'

He shakes his short mane. “No, Rulii. They want too badly to place a spaceport here. They may blame
mefor the language error that cast insult on Mgesty, but they still need me for my own studies. | cameto
tell you the Systems have granted my request: a replacement negotiator arrivestonight. But if | could
speak to Mg esty before she arrives..."

He must fear indeed, to propose such arisk. “What isit? Still the problem of Cold words? Someone of
Rank among your people must grasp the dominator's tongue, Parker, or Mgesty will brand you
Barbariand"

Parker's fur-naked brown face shows embarrassed. “ This new negotiator is amore gifted speaker than
thelast,” he says. " Officer Jasmine Hadawill speak Cold wordswell enough not to Warm Mg esty's
presence inadvertently.”

"Then thisis news of triumph. We shal have our spaceport!” And al that comeswith it—so closeisthe
concluson of my lifes hunt!

"Yes, but Hadais too skilled. She even bears the authority to propose terms. Why should the Allied
Systems grant Aurru spaceport such importance, if it's meant only to be away-stop between star
territories?” Parker frowns. “I fear some hidden intent of unfairnessto the Aurrel people.”

My hacklesrise. | know much of unfairness, asthe only one of Lowland race on the Cold Council—and
aso of hidden intent. My own isto usethis spaceport to bring Human slver to the Lowlands, thusraisng
my nape-bitten race. If Parker scentstrue, this Officer Hada could ruin my hunt beforeitsfina pace.
“Whenwill shetakefoot in Lalarra City?'



Parker lowers his head. “ She comes down by shuttle at the sunset hour. Y our presence at her arrival
would grant us Cold honor—and we might make sure of her."

Wauuunn! My skin tenses at the thought of ice-winds at sunset. My Lowlander'sfine fur gives scant
protection, and too little heat remainsin my blood, so I'll need more—but how can | refuse?“Yes, I'll go
withyou."

Parker shiftsfeet in discomfort, dmost like one of us. “Still, | wish we didn't need her. Mg esty
Gur-gurne would admit me if my Rank were high enough. As Councilor, couldn't you raise me enough to

try?

"Parker, you know it'simpossible.” | tossmy mane. “1'll meet you a sunset, but for now | must return to
Council, before Mgesty growsimpatient.”

Too late: Mg esty has gone out to choose his dinner, taking Council with him and leaving the outer door
open on the stone walkway above the anima pens, where | must follow. My fear of shiver-shamerivas
the cold—I should have stoked my blood hotter before | left my house.

Outsde, sun lowerstoward its set, blooding the snow-heavy pesks of the Dominator's Teeth against the
sky. Mg esty paces beside hislengthening shadow, with heavy beads of slver-glass chiming in hisdark
mane: royal icethat only he of most exalted Cold may bear. Below the stone walkway, adozen
horn-blunted urrgal have been separated from the mobsin the pens, lined up with their rumpswithin his
reach. He comments on their quality while his submissive heavy-furred Councilors bob their noses

goprovingly.
No hunting pack, thesel!

Blunted now isthe fierceness that incited their tundra ancestors to annex our lands. They depend on the
urrgal that our Lowland Clansfirgt bred tame, and their ancient hunt-calls have changed in sense, to Cold
words proclaiming dominator status. Only in Mg esty's exdted presence must the Cold words be used
by dl asthey were long ago: the language of the ice-hunters.

"Ru-rulii! Bow-bow,” Mgesty orders. “ Come, tell me of your Human petitioner.” All dong his
dense-furred muzzle, Cold words shape the satisfied smile of the superior race.

| could bite him.

"Bel-belly, Magesty.” | bow to haunches on the stones, lower my head. “ Par-parker tells me that the new
Human negotiator, Officer Ha-hada, comes tonight. Hint-hint: grant me your favor for the meeting.”

Magjesty makes mewait. No morethan | expect, after that first debacle. But he hasn't expelled me from
Council, nor shamed me through the Clans. He dtill entertains me in my pursuit of the spaceport.

Wind ruffles my mane-hackles, carrying no scent of spring-wake so soon to come. Instead it carriesthe
scent of Councilors, therank stink of Mgesty's favor—a so the tempting smell of urrgai. Hunger rouses
asmy blood heat wanes; soon it will turn savage.

"Bite-bite,” Mgesty offersinsult. “ These Humans beneath their adornments are pup-naked; they bore
rre.ll

| stay low. “Bd-bely: they offer dlver, cloth, the unimaginable. They fly."
Magjesty tosses hisroya-beaded head. “ Bite-bite: so they are like grouse; how pitiful .



"Hint-hint,” | beg. “Their spaceport can be built on Lowland south of the riverport in Ro-roghell: asafe
distance from here, yet well protected from any Barbarian incursion. Their offered priceistenfold
generosity. Bd-bely: name aday when | may bring them before you.”

"Bite-bite,” says Mgesty, without force. “Their talker Par-parker isWarm, spesks Warm."

With one snap heinsults Parker, and insults me. Mg esty istoo Cold for patience: should we offend him
even once more, he will exile Humans among the Barbarians who threaten the borders of our tribute
nations.

But if Officer Hada succeeds? This Human spaceport promises richeswherever it isbuilt! Mgesty
Gur-gurne cares nothing for Lowland; hewill giveit away with tail turned, and on Human slver, Lowland
will rise

"Be-bely,” | humble mysef lower. “Magesty, the talker Par-parker shall not warm your presence. The
negotiator, Officer Ha-hada, begs Cold audience.”

Again Mg esty makes mewait. lce-wind penetrates my fur; | begintofed it. If | don't find privacy soon,
| risk being cast down among the Shiverers—

But now Mg esty raises his hand to my mane, behind my ear. Hooking with histhumbs, he spreads his
finger pads apart, strokes in favor-scent above the bronze beads that mark my Councilor's Rank.

"Thank-thank,” | say. “Cold honor, Magesty. Bel-belly, the audience—"

Magesty interrupts, alaugh-howl to the harsh chime of roya ice. “Ru-rulii, bow-bow: go, welcome your
Human, but | grant no audience today."

| bow my head. Parker will expect me soon; | must hide myself in safety, put cold and hunger at bay
before | go to face what Officer Hadamay bring. Once out of sight, | run full fours from the wind, back
to my houseto fill my need for malri.

* * * %

Molri dominates my thoughts by thetime | reach my house. | take the fat-lamp down from the
urrgai-horn above my lintel, and light it at the drowsy log firein my confronting-room. | unbolt my inner
door and rush through my den rooms, where the walls are covered with tight-stitched furs againgt the
invading cold. These walls replaced the battle gear | shed when Mg esty Gur-gurne caled mefrom the
Barbarian front to create me Councilor in La-larrai City—but when | go outside to better my Lowland
race, | need different armor.

In the flaying room, | open theice-locker. Ah, the Sight of hanging sides of urrgai, buolun! Hunger howls,
fiercened by malri'sdelays. | could eat an entire beast at once, but mustn't yet; | push through to the back
where my malri is stacked on the ice-blocks, take up three short sticks and crush them between my
hindteeth.

A rise of dow pleasure dilutes the pain of chewing bitter wood. | quiver and weep as the sweset thaw
moves outward. Malri at winter's end lacks potency to heat my resistant blood, yet if | sought
stronger—in the mature bark the tanners use to stew their leathers—then death would snap me quick.
Onemoredtick. A risk, with so little left and no ideawhen spring-wake will bring fresh shoots. Thisone
sends heat to my toes; also to my head, bringing agitation, but shiver-shame is the more serious danger
tonight. A mouthful of herb to confuse the smell, and then out | go to find Parker.

| race through streets where the snowless winds have frozen mud to ice. My mouth aches. As pleasure



fades the pain will worsen, aong with aggression, hunger, exhaustion—but | could never raise my people
without molri. My Barbarian victories aone could not keegp mein Council if | were seen to shiver!
Shiverers are demeaned and expelled from al worthy places of company, reduced to covering
themselves with prey-fur in subversion of natura order. | had enough of that in puphood—so | chew my
sticks, and go to meet Parker. This Human spaceport will dlow meto land the quarry that has duded
mein alifetime of hunting done.

The sky yet glowswhen | find Parker on the flat land beyond the Stinking Didrict. Parker ingststhe
Humean shuttle lands safest here, but | dontt likeit; it drags of my indigent yearsin Ro-roghell. | wonder
that Parker's short nose does not object, as mine does, to the vermin-infested roofs of untanned
prey-hide. My heart rushes with hot, irritated blood, and my feet urge to move—perhaps| have chewed
too much malri.

"Rulii!” Parker cdls. “I'm grateful you join me here"

| stand to match his height, shifting my belt-purse to my stomach. “ Parker, | could hardly be el sewhere
on such an occasion! | hope you are wrong about Officer Hada—and that she speaks Cold as
promised.”

Parker gives his strange flat smile of blunt teeth. “Rulii, I've never told you this, but I'm thankful for your
kindnessin spesking Warm to me.”

Isthis kindness? No; it's acompromise of ignorance! | don't know how to place Humansinto natural
order, for though Parker and | have gained some interdependence, | till struggle to place his Rank.
Should | not saif-lower before the Human wesdlth, and respect their promises, which areal my hope?*“I
show respect to rich Human offers, Parker. Y ou might stand Cold if you chose."

"Dominate you? | don't think so. If | had that measure of skill in Aurrel language, our first negotiation
would not havefalled.”

| toss my mane. “Ar, do not pretend modesty, Parker. Y ou were diverted from your work to become
trandator; you didn't expect to act aslanguage teacher when Mgjesty would not admit you to audience!
Never deny that you speak Aurrdl.” Indeed, he speakstoo well; eventhefirst day | met him | felt the
measure of hisyears here. Whenever | look at his strangeness, | fear our Warm speech makes us sound
apair of gutter-hounds;, yet when | listen blind, we seem littermates, such isthistalker's kill. | do not
know to love or cringe, that aforeign creature can nudge me so close.

Parker smilesagain. “ Rulii, no matter what hgppens tonight, you must know that my best prizein this
negotiation has been meeting you—you are agood friend."

Friend? Parker has explained thisword to me: a close person, not skin-close as alittermate or consort,
but closer than huntmate, because friend implies interdependence without Rank. Interdependence
without Rank! | didn't believeit possible until | saw him send the failed Human negotiator avay—dismiss
asuperior, yet himsdf remain unscarred, unshamed. Then | scented how smal is my understanding of
Humans, and of him. How can he call me good friend?

"I don't know,” | say. “I tried to beg audience for Officer Hadatoday, but could not.”
"It'sfor the best. | am sure you will succeed another day.”

Histrust makes me nervous, restless. Somehow | think this Officer Hadawill be easier: she shdl
dominate us both as Rank demands. | wait for natura order to descend from the pale-touched sky.



"Rulii,” Parker asks suddenly. “Do you fed wel?'

Wauuunn! 1, well? Gums sore, blood impatient, ssomach snarling? Aningtant | want to curl and weep;
but looking at him, | show my teeth. “Why do you ask methis?'

"I'msorry.” Parker shows me his hands: short, tiff, single thumbs placed far to the Sde; long, long, soft
brown fingersending in coverslike pae coinsinstead of claws.

Hand-showing, aHuman submission move. But the rest of his body spesks anxiety.

"Rulii,” he says. “ Y ou've given unexpected giftsto my own project here. My scientist huntmeates have
struggled to win contacts among your people, but you have helped usto learn Aurrel ways and nature as
none other before.”

| toss my mane. “Y ou demand little, Parker; it is easy to satisfy you.”

"So you'vetold me” He breathes deep, shifts feet. “Except, we found—well, we made more discoveries
than we looked for, after you permitted our imaging, and gave us of your hair—" He looks away to one
sde. “—and your blood."

"Discoveries?’ | ask. “But blood isblood, of one color whether of Councilor, Shiverer, Tributary or
Barbarian."

"Ahm—then let us spesk of it later.” Still he shows anxious. watches me from eye-corners, and hides his
handsin pursesat hiships. He often hides his hands when they fed chill; clothes may serve Humanslike
fur, I think, to warm aswell asto alow these flat-muzzled, unpatterned creatures to distinguish one
another. Thistime, though, it isbody-talk, and his stance troubles me. Should | fear, as he does?

| hear an ear-paining whine, and soon the shuttle comes down on our segping soil. Parker runstoward
the thing, but to meits sound shrieks run—I wait till it quiets, walk to flank Parker as the door opens.

Hada, atiny femae, emerges from strange light. So different from Parker! Her maneis beautiful, long
black stresked with gray—but her face? So flat it sseemsimpossible.

"Welcometo you,” says Parker, Warm and respectful. Perhaps because of his suspicions, he doesn't use
‘belly to you,” the submissor's greeting—yet his body submits as hiswords do not. He curves his spine,
lowershis head. " Officer Jasmine Hada, word of your skills comes before you, and we are honored.”

"Belly toyou,” | add, bowing aso, but too tenseto fall to haunches—how fortunate that Humans prefer
to gand. “I am Rulii, of the Cold Council. Eagerly | have awaited your coming, honored Hada."

Hada speaks, Cold wordsin a high sweet rowill-song voice. “ Thank-thank: you do well to meet me here,
host Councilor Ru-rulii. Y our sponsorship grants us Cold honor in our pursuit of richer trade through this
territory of sars.”

Perfect!
Wrong.

Her speech turns my stomach as even the Barbarian diaects do not—I cannot think why! | try to
respond, but she flickers one hand up to her head, gesturing an ear turned toward Parker. “Bow-bow,”
shesays. “I favor you, Par-parker, for the language information you have given me. This opportunity
gives me deep pleasure.”



Theword *pleasure’ in my ear spikes need through my spine; my stomach pangs.
"Thank, Hada,” Parker says. “| wonder—" Helooks at me. “Rulii, what'swrong?"

What can | say?| lower my head, showing sorry. “ Parker, the Cold words of honored Hada strike me
srangdy.”

"Strangely?’ Parker sounds surprised. “How s0?'

How can | explain what | don't understand? Hada's Cold words are perfect! Her motion too enspirits
Aurrd, so why thisrevulson? Why this urge to scream pretender, wretch, when she brings everything |
have desired? | came herewary of deception, yet never imagined this!

"Bow-bow,” Hada says. “ Par-parker, if you did not have the language problem solved, you should not
have requested my services.”

Instantly, Parker tenses for Rank dispute.

But why? He never fought Rank with the last Human councilor, even while sending him away! Now he
and Hada stand confronting, each as alien asthe other. | can't stand to watch them. My ears pull back;
my feet try to move, pace, run.

Parker backsfrom hisaggresson. “Rulii,” he murmurs. “Areyou al right?"

To answer would weaken me before adominator. | walk away fast, fight the urge to drop to fours on
uneven ground patched here and there with old snow. Night wind rakes claws through my fur; Hadas
Cold words torment me. What isit—the wind, the stink, her alien appearance, her odd sweet smell that
gives me such horror to hear her speak? Or isit my own agitated imagining?

"Hark! Rulii!” Parker's urgent voice, Warm like a brother at my ear. “Have we offended you? Tell me
how to amend.”

| want to snap at him, but stop myself, recognizing molri-aggression. My blood poison has confused me;
perhaps I'm wrong about Officer Hada, and should accept her obvious skill—but somehow | cannot.
“Parker, I'm sorry. | cannot bring honored Hada before Mgjesty.”

"Why isthis?"
"Maesty will not accept her. Sheis—" Warm? Vile? Presumptuous? What?
"Rulii, whet isshe?'

Too nervous, | cant think! Hunger sinksteeth in me; when | look at Parker, shameful pup-urges tempt
meto lick hischin. My skin beginsto fear thewind.

"So sorry,” | say, “she'snot ready.”
"Please” Parker says. “Rulii, pleasetell mewhy."

"Sheisnot ready!” | legp to fours, and run. Humans surpassin waking, but not running, so Parker won't
catch me; yet fast aswind | could never outrun mysdlf. Escaping the stink, | let anger drive my footsteps
back to theice-locker, to the source of my failure. The sight of molri dizzies me. How this poison-bark
mocks! Keeping me Councilor in Lalarrai, dlowing meto pursue this spaceport—yet bringing me down
just when my quarry isinsght?



Fury clenches my fistsaround the sticks; | race to my confronting-room before need can stop me, and
dash theminto thefire.

* * * %

Now my fally turnsteeth and bites. Why, why did | burnit al?

Need-s ckness has defeated my soldier'swill. My mouth gapes dry while my skin pullstight, every scar
stretched—and twice my illness has forced meto plead away from Cold Council. Though warmer
breezes have spared me public shiver-shame, they haven't brought me the molri scent | weep for.

In such condition, | haven't dared face Hada to hear her Cold words again—and Parker has sent no
word to confirm or deny his suspicions of her. | had hoped my sickly silence would gain each of ustime
to seek answers, but tonight | learn it has only baited Mgesty's curiosity. He demands that | bring Hada
for audience a dinner tomorrow.

| drag my feet downdope toward Parker's house. The shadow of the old city wall seeps nearer amidst
Cold houses of stone and iron, inexorable as the disaster reaching toward me. All around, muddied
sunset breezes taunt of spring-wake, but as | pass through the enclosed arch into Westrun didtrict, the
urgent scent of Mgesty'sfavor in my mane makes mefed ill.

At Parker's house, afat-lamp glimmers above the door. | gather mysdlf and enter.

Hisisastrange confronting-room: the hearth empty; the floor strewn with red-tasseled cloth cushions that
would be ruined in afight; the mottled stones and beams warmed by sourcelesslight; and only asingle
lacquered leatherwork on thewall, one | gave him from my own collection. The dots of hisinner door
will admit my scent, and Mg esty's, to the den rooms, but what nose there could recognize them?

Someone does stand guard, though—Parker opensthe inner door. His den rooms exhale moist air
smelling of steamed grain and leaves. amanger smell, except no person would ever cook for hisurrgal, or
even ahouse-kept ogollo! A baffling smell, sngular to thishouseindl Aurru.

"Parker,” | say, Snking to haunches. “ Suffer meto tread your territory?"

"Rulii!” Parker smilesto see me, yet his body shows more anxious than ever. “Please, comein, will you
take meat?"

My stomach ralls. “ Thank: no mest, only words."
"WEell cometo you, then,” he says. “Make welcome.”

Now Officer Hada emerges from within. Less sweetnessin her scent today, but sheis draped with a
long embroidered flag that entirely hides her legs.

Ah, thisfemae—no muzzle, now no legs?| fed faint!
"Hint-hint,” Hadasays. “Please, Councilor, St down.”

My mane-hackles bristle; with or without molri, her Cold words anguish me. | sink to haunches among
the tasseled cushions, rest my hands on my kneeswhile my head weighslike stone. Of what use
Maesty'sinterest, if Hada fails before him? Without this spaceport, the best chance for my peopleis
lost—oh, | will die! How could | bear to run longer?

"Forgive our many mistakesin thishunt,” saysParker. “Y ou run swiftly, while we sumble at your hind
haunch, but we mean no insult. Why do you say that Hadais not ready for audience with Mgesty



Gur-gurne?'

If he signalsto me of her intent, | can't detect it. “I lay you no blame, Parker. Honored Hada, your Cold
words are masterful—I cannot understand the ingtinct that moves me againgt them. Werel Mgesty, |
should long since have granted land for your spaceport. It shal be awonder, and aprize for many.” |
must tell them their audience isaready won, but | can't say the words.

"Councilor,” says Hada. With the tang of tension rising from her, and the narrowing of her hidden-lid
eyes, | think she mistrusts me. “Hint-hint: perhaps Maesty Gur-gurne desires more than this. More silver
we may provide; engines; tools for mining which spare much labor. We can grant such to Au-aurry, if we
achieve the audience we seek."

She baits greed with me. At once Parker straightensindignantly—I spesk before he can offer Rank
dispute. “Y our offers chill meto awe, honored Hada, but you misunderstand the trap in which we now
stand. Just tonight, Majesty has asked to see you."

"Tonight?’ Hada mimes attentive ears with her cupped hands. “Bow-bow: happy news. | see no trap.”

"No trgp Mgesty himself haslaid. But if weinsult him twice over we end our hunt hungry, no matter what
the price.” | bend to the cushions, lower my chinto my handsin apology for what must be said.
“Honored Hada, to me your Cold words sound as the pretender's yap; how, then, should they sway my
impatient Mgesty? | scent failureimminent, though | know not the cause. | do not wish Mgesty to brand
Humans aBarbarian Race.”

"Barbarian Race!” Suddenly Hada's pose speaks of outrage, and Cold disdain. She turns away from me.
“Par-parker, bow-bow: | will not stand responsible for this! Bite-bite: the fault must be in the Cold words
you have sent meto learn.”

Were Parker one of my own people, | should see hishacklesrise. “Hada,” he says, “you grasp language
too smply. Do you think | run deaf and blind here for seven years, to ingtruct you astray? Think which is
your own territory, and which mine.”

Territory? But this seems another dispute of Rank! Both their bodies claim Cold dominance though
Parker doesn't change his Warm words. | have never seen Humans grapple—will they now?

No: Hada chatters sharply in her own language, a sound of bone flutes rattling on stone. Parker'sface
and body tell me he understands, but he chooses his own tongue to growl back. Then Hadaturnsto me.
Her black eyes glitter rage, like the cornered gharralli.

"Host Councilor, Bow-bow: you have long honored Par-parker, taking him as your huntmate, but our
pursuitislarger. | would prefer to meet Mg esty Gur-gurne without you."

| shake my head. “What?'
"Hada, think,” says Parker. “Only amember of the Cold Council can sponsor audience.”

"Bow-bow: then | should withdraw, Par-parker, and you begin again. | think another sponsor may
advance us without Ru-rulii's objections.”

Parker protests. “Begin again? Do you know how hard it was for meto find Rulii, when our research
group remains under cover of wilderness, unable to establish public presence?’

"Bow-bow,” Hadafrowns. “Y ou will not distract meinto advancing your private ams, Par-parker. My
concernisfor Systems godshere



"And what might those goas be? Polishing your own reputation, perhaps?*

Thisisbeyond endurance! “Parker!” | cry. “Honored Hada, listen. Thereisno other indl Aurruto aid
you as| do. Leave me, and your spaceport fals"

Hada snaps her head around to face me. “Ru-rulii, bow-bow: then say why it isyou want usfor yourself
so badly. Y ou hide your true motive from us.”

Wauuunn! My true motive flouts Rank, first tenet of natura order! What will they do if | reved the secret
| have so carefully guarded?

"Honored Hada,” | say, “the other Councilors are heavy-furred. As dominators they aready control al
tribute, and they will not nose your bait of slver or engines. But for my Lowland people who now have
nothing? Despised for Shiverers, our goods and animals taken without recompense? Y our spaceport isa
promise such as| have never seen! How should | not give my last breath for your success?’

Hada's eyes fix on me. The dominator who depends on Rank will resent interdependence; she will
despise me for my presumption. | try not to belly abject on the cushions before her.

"Bite-bite,” shesays. “| think you lie, if you deny you want richesfor yoursdf. Y ou have personal
reasons to need them.”

Not the attack | expected! | shake my mane. “What?"

"Hada,” Parker warns softly. “Mgesty Gur-gurne personally granted Rulii's place at Council for heroism.
He has never dishonored our goasin any way. | have given you information concerning the race divison
between the long-furred and downy-furred Aurrel Clans; thisonly confirmsthat Rulii will support usfully.
Should he not bear concern for our success?!

Her spineisaknife. “Bite-bite,” she says. “His problem—"

But Parker interrupts her in his own language, pleading with body and face. In his shalow gurgles|
recognize the word, friend.

| tense. Does he make public claim of intimacy with me? But though insolent, thisword friend is
obvioudy powerful, for it softens Hadas pose.

"Hark-hark,” Hada says. “Please excuse me, Councilor; we will speak again.” She departs through
Parker'sinner door, her strange flag undulating with the movements of her hidden feet.

Parker looksa me; | look at him. Hismix of familiar and strange may be difficult, but il | prefer him to
Hada—I know him. Thisflat brown face, the short curled mane and soft fingers, they aredl Parker. His
voiceistheonly onein Lalarra to speak kindly to me.

| could weep.

| did not fight my last battle on the field: | grappled sweet-teeth-and-claw to drive away Barruna, the last
littermate who nudged for passage through my inner door. Where molri dominates can be only
loneliness—but | have been very londly.

"Rulii,” Parker says. “I want to explain something to you."
| keep cautious eyes on him. “Y our word, friend?"

"No, thework of Officer Jasmine Hada. Hadaroves star territories. She works six monthsto learn what



might take others Six years, arrives, speaks, departs. She has great skill, but she doesn't solve problems;
only deftly uses the solution provided to her. Since her arrival I've detected no deception, only support
for our spaceport project. But seeing her Cold wordsfail, she fearsthat her next hunt will be delayed.”

| shift my seat. “What you describe seems no hunt, Parker. Only the scavenger doesn't expect to find its
mest il sruggling.”

Parker's eyes widen, white rims around deep brown. “ Scavenger!” A contained laugh gurgles, then dies
in hischest. “Rulii, you've helped mein my own research without objection, but | hope | haven't made
mysdf scavenger in your eyes.”

"Certainly not, Parker.” | close my eyes, turn earsto him, so that | may feel him closer. “I don't mock
when | name you huntmate.”

"You arekind, Rulii."
"And you are Warm, Parker. No insult, but from my Lowland heart.”

Heremainssilent amoment. “I wonder,” he says. “Hada bdlievesyou treat us differently from your own
Aurrel people, that you judge us lower for our foreign appearance—and thisis athing that Humans don't
like"

"I would never. To treat you thus would be to give you up dready for Barbarians. | striveto face
Humansin thoughtful respect: Hada as my dominator, you as—" | am moved to confess, “Y ou, asmy
brother."

"Rulii—your brother?Waauw." This sounds amost alament, but soon | redlize it must be one of hisown
words. He sits quiet, and though my contentment would be logt if he came nearer, | wish him besde me.
“Rulii,” hesays. “I know you'eill. If you can name me brother, will you permit meto help you?'

Fear seepsinto my thickened blood. | stare at the stone wall—if | ook a him, | might panic. “A malady
of the season, no more. It will pass.”

Parker sghs. “My scientists,” he says. “They havelooked into your blood."
"Into it?” My snewstense, stabbing pain.
"Rulii, they see something there—amedicine—I don't know how it isddivered, but | know it hurtsyou.”

Molri—he knows of the malri! 1 will be named impostor, chained to die of exposure on the Dominator's
Teeth! My voice quavers. “Thisisnot help, Parker; you ruin me."

"| don't ask for reasons,” Parker says. “It shall not bear on your honored sponsorship. Y ou have hel ped
me; now let mehdp youinreturn.”

"Wauuunn!” | cry. *“ Parker, you will end me!” On fours| stumbleto hisdoor, struggle into the Street. The
flood of spring-wake breeze dizzies me with need—yes, thereismolri-scent at last! | know where | must

go.

Parker follows. | hear him calling behind me—press fagter, every fiber of my muscles strung with threads
of pain. At last hisnoisesfal behind.

Now | take to hind-toes, to walk cleaner and with less public notice. The scent of Mgjesty'sfavor draws
unfortunate attention, but it somewhat confuses my own scent, and its authority lowers heads around me,



shidding me from curious eyes.

Every roundabout turn is mudded with spring-wake and with shame. Above, adim-moon sky weighs of
dien dar territories, the close streets are more familiar, my own furred people waking between the
fat-lamps that invite welcome above the doors. How fortunate that | scent only strangers.

The death smell of the tanner's district thickens ahead: prey-hide torn from bodies, mature molri-bark
torn from twisted trees. But the fresh scent remains. New shoots are here somewhere. Disgust and desire
churn together, and my feet begin to tumble over each other. | shouldn't rush like this. What if othersaso
seek the shoots? What if the tanners' patrolswalk their fenceslate?

Doesit matter tonight if I'm seen, when Parker knows what even my own littermates do not? Would he
protect me, if only to advance his own cause?

Sheer habit forces meto caution. | fall to fours and creep low past the tanning houses, hoping that no one
has put nose to guard.

Outside the stone fences the wind blows colder. Pain-threads knot beneath each of my standing hairs; |
begin to shiver. | start my search in the safest place, by the woodland edge, following my nose between
dirty humps of shaded snow, over rough ground softened here and there with sprouting grasses.

Others have been heretoday. | smell musk, overturned dirt, crushed molri, but find nothing. Malri shoots
loom in my waking dream astal asthe Dominator's Teeth; | groan doud.

| must go closer to the fences.

Scent grows in my nose along with danger. There—where athick root twines benesth the stone fence of
the tanner'syard, a clump of fresh suckers has sprouted as yet undetected by patrol. More, and taller
than I'd hoped. | draw a musk-perfumed cloth from my purse, hold my knife with my thumbs. My hands
shake, while | press the shoots between blade and finger pads. | fed around to wrap any falen shootsin
the cloth. Their fresh-cut odor drowns me.

| can't wait; | bring ahand to my mouth.
Aaaah—

A wet thaw-feding—my hand iswet, sdivadrooling from the corner of my mouth, my stomach sparking
fire. My thoughts clear suddenly at a sound of footsteps.

How much have| esten?
| never chew malri by the fences, only insde my house whereit issafe! Fool, fool!

| gather knife and cloth, push them into my waist-purse, then drop to fours and go. Past the
tanning-houses | race, ears turned backward. No one emerges pursuing, but | won't make it home before
| am dtered—my body can't go fast enough!

Or maybe | do have achance: gradually the pain-threads come undone, my muscles ease and lengthen,
strand by strand. A longer stride; now afull stride, areaching Stride, delicious! Fagter, faster, avoid the
street of Parker's house, yes, | can make it homeintime.

Fadter, faster, running fedls good.
So good!



The cold night can't touch me, open streets on every side beckon outward—I run too fast to turn, could
laugh, hahuu, but would rather run, run. | shoot inward through the old city gate, astone from ading.

Why do | go homewhen | could hunt?
Why hunt, when | could legp to the stars?
Star territoriesin my stride!

No, home; | must go home, go home. Someone ahead, so go around? But just watch, they'll never catch
me, | am too fast-fast! A race, agame: who will get to Rulii's homefirst?

Rulii will! Hahuu, no oneisfaster than I!

Round the corner | scent Human; | tumbleto astop, laughing. There Parker stands at my darkened door,
tense, amdl.

"Parker!” | butt his chest, cuff-embrace, lick hisface. “ Cheer yourself, brother Parker, cheer, comein,
make welcome!™

"Whouu, Rulii?'

"Hahuu!” | hop through my door, light lamps, fetch my best cushions for the empty floor, soke thefire
but | am hotter—oh | love my house! | twirl, dance, “ Come in, Parker, make welcome, come play!"

Parker shuts the door, poor fellow, so dow. “Rulii, areyou dl right?"

"Hahuu, Parker, shdl we play agame? Such afunny pup!” | pounce and tumble him, catch himin my
arms, roll him over me, pin him on the cushions.

"Rulii, what—wheat are you doing?'

"Hahuu!” | burrow my noseinto hisfunny false fur to his pup-skin, sniff-laugh-laugh. “Parker, my funny
brothe—hahuu—you are as smooth as—as a big nipple!™

Hepantslikeme. “Ru—"

| cry it out. “Ruuuuuut!™

Hetriesto get up; | pin him again, nuzzle his neck.

"Parker, | have no friend, no friend but you, Parker-brother-friend!"

My stomach lurches suddenly; | jerk away, vomit on the ssones—green of crushed molri.
"Ghaad.” Parker stands up, shakes his hands. “ Stop, Rulii, stop!”

| toss my mane. “Hahuu! Now it's out, Parker, oh, I hate molri! Now it'sout | am happy-happy!” | leap,
fdl to fours, chasein acirclewith my tail high, pat thefloor a hisfeet. “Come again, Parker, comeplay."

"No, Rulii, you scare me, you need help.”
"l amfinefine” | pant a him, pat the floor again. “ Come come."

"Y ou need medicine, before thiskillsyou, whatever itis. | prepared for this, | brought—" Heturns, takes
two steps toward the outer door.



NO!
"No doctors!” | bunch leap bite throw—
Hislimbs splay, hishead hits, hefdls—

Parker limp, crumpled on my floor. Sour blood on my teeth, blood soaking fast from his hip, blood of
one color whether Shiverer-Tributary-Barbarian-Human-Rulii-Parker! Oh, | havekilled him, what havel
done, what have | done?

Get help. Get help, how can | get help, no doctors, no doctors? What can | do? Oh Parker oh brother
brother Parker!

He moves. Opens eyes, curlson hissidein pain. His hand cregpsto his chest.

"Parker,” 1 moan, reach for him, “Parker belly sorry Parker what can | do? Wauuunn!” | can't turn away;
| can't stand till, my feet samp, stamp, | turnin acircle. Now he holdsasmall gleaming object beside
hismouth.

"Hada,” he says. | can't understand the rest.

My door bursts open. | jump backward—Hada stands fierce pointing something at me. A
weapon—must be aweapon, | have not seeniitslike.

Parker strugglesto sit, falls back.
My words tumble tangle, “Hada, help, hep Parker, quick, help!"
Gharrdli-black eyes. “Bow-bow belly down,” she shrieks. “Hold still, Councilor, or you die!™

Hold still?*“Wauuunn!” | back to the wall, rock, stamp, swish my tail, tossmy head. Hold till? Hold till?
| will burn up!

"Leavehim,” Parker grunts. “Mefirg.”

Hada puts away her weapon, takes her eyes off me. | hop-hop backward, run a circle back to Parker.
Hada holds a case open—jewdlry, liquor-jars, and light insde—pulls back Parker's clothes—blood,
blood—everything so dow, so dow, issheintime? Have |l killed him, Parker my brother? Slow, dow,
sheworks, dow, the blood stops. Now only closed marks of my teeth on brown pup skin.

"Parker, Parker,” | cry, “bdly, sorry!” My body fists, my ssomach heaves, | fal to fours, off my feet.
Parker says something—Hada comes at me—I can't release ams, legs—dizzy—Hadas face dl fear, no
weapon but aneedlein her hand. Plungesit into my neck.

Cold.

* * * %

Human voices speak across the room.

Hada, angry. Parker, weak—and athird, unexpected, calm but oddly far away like avoice around a
corner.

| can't turn to look; my body quakesin shiver-shame, rdliving an ancient invasion. Cold overruns Warm
until my every vein flowswith snowmet. “I have ended my own hunt,” | mutter through chattering teeth.
“I will die.” Y es—climb the Dominator's Teeth before anyone can chain me, and legp the cliffs.



"Hark.” Parker'svoice, soft, in Aurrd. Wauuunn—I felt him my brother, but like Barrunanow he will
hate me! “Rulii,” he says, “ Y ouwon't die. We gave you our medicine at the right time. Hada, we must
help him. Find blankets™

Hada speskslow in her language, harshly.
"Yes” | say. “ Show no mercy. I'll kill mysdlf if you do not kill mefirs.”

But awarm thing drapes over my shoulders. Hada stands over me, tinier without an outer layer of her
clothes.

"Rulii,” Parker's voice speaksfull of sghs. “Y ou didn't mean to hurt me. Y ou were not yourself."

| manage to turn my head, find him close by, lying on the cushions. Ah, thesight of him, his clothes torn
and blood-soaked! | remember my teeth sinking into him—my stomach heaves, but | am aready empty.
I moan, “I bely to you, Parker—belly, sorry!"

Hada bends over me, presses on my neck, mutters to agleaming object in her hand and a voice comes
fromiit. It speaks and speaks as she moves around me, nudging, poking, pricking. At last she looks at me
Coldly. “Hark-hark: you and Par-parker will both mend, but you have made agrave error.”

| try to hide my nose with my hand still shaking. “I1t ismy shame, honored Hada. | did not know Humans
were so—fragile”

"Bite-bite,” she says contemptuoudy. “No, your error was your medicine.”
"Molri,” 1 sigh. “Indeed.” No hest left in me. Asyet, no aches or hungersto replaceit, but for how long?

"Hada,” Parker says, “help me closer to him.” He groans as he shifts nearer, even with Hada half lifting
him. He lays awarm flat hand besde my nose. “Rulii,” he says. “I have known of your
medicine—molri—months already. It's been one of my mgor projects.”

"It has?’ Dizzying thought.

"Yes. Else | could not have helped you tonight. | don't wish you to eet it again.”
Were he not touching me, | would hide my face. “My need—"

Hada snorts.

"We have something else,” says Parker. “A different medicine, which | asked my scientists to fit to you.
But it won' give the pleasure you have known, which may be difficult.”

"What?’' | raise my head to look into hiseyes. “Isthiswhat you think of me, Parker? That | would submit
myself to molri merdly for pleasure? Such athing meritsno suffering nor sacrifice!™

Hada's voiceisbrittle. “ Sniff-aniff: what ese can it befor?"

| push up on my elbow, shake my mane. “A singular reason: to stop me shivering. Elsel could riseno
higher than any other Lowlander.”

"Shivering! Ghaad." Parker hides his brown face with his hands, muttering. “Rulii,” hesays. “Truly isthis
separation in the Clans not about appearance, about seeing fine or heavy fur, but about shivering?"

"For certain!” | toss my mane. “The Shiverer iswesk, unworthy, as| am without my molri. Though



tonight | have shown unworthy even withit.” What a puzzle—can he have run here for so many years
and never understood this?

Hada blinks her dark eyes, shakes her head. * Sniff-sniff: why do you not wear clothes?"

Parker scoffs even before | do. “Hada, no one wears clothes here. Cloth itsdlf isagreat luxury. Rulii tells
me | need not flaunt Human riches as | do, but | would prefer to show wedlth by wearing cloth than

poverty by wearing skins."

"Parker—" | mugt ask. “Y our new medicine—will it sop me shivering?'
Hesdghs. “I don't know."

"Wauuunn!*

"Yet it may—Rulii, it may, I'll ask for you.” He bends close. “It's not fair, that you could be forced to this,
an addiction, a—adangerous medicine, smply because of the fur you were born to. Humans have
experienced things like this; I've told you we don't like to see people scorned for such reasons.”

Hadarouses. “ Par-parker, bow-bow: we cannot intervene in Aurrel ways. Do not let this personal thing
influence our project here.”

"But if Mgesty Gur-gurne despises Lowlandersjust as he despises us, it has every bearing on our
success. Of dl Lowlanders only Rulii has risen thisfar—and at such acost! It isno wonder that he
didikesRank!"

That gets me up. | struggle to haunches, toss my mane, indignant. “Parker, how can you say this? I,
didikethe Rank | have fought my wholelifeto gan?'

Parker shows me hishands. “Béelly, sorry,” he says. “But you say you want to advance your people,
Rulii. We understand this: our world has worked hard to free itself from Rank, and we could do more
than offer riches here. We could press your people's suit with Mgjesty!™

"Stop!” | show my teeth. “ Attempt to do so, and | will shame you for Barbarians mysdf!"

"Par-parker,” Hada says. She rises now, claiming Cold dominance. “ Bow-bow: remember who isthe
negotiator here, and who the talker. If these people will not rise above such smple distinctions, we
cannot help them.”

"Smple!" Ther strange disputes are suddenly explained—in fury | surgeto my feet. “Bow-bow, you
Humans, listen to me! Are we smple, we Au-aurrd, just because we know natural order when we see
it? Hark-hark: smple, yes: ampleand true! Bite-bite: you claim you do not like to see a people lowered
unfairly, but you lower mine, only because you see Rank in us! Bow-bow: look at yoursalves, in Rank
dispute amongst the two of you since Ha-hada first came here. Y ou have not risen above Rank, only
denied it while defending it in smaller pieces! When Par-parker treads the negotiator's role, he must
submit—when Ha-hada treads the expertise of the talker, she must bow! That iswhere the truth of your
Rank lies. How dare you lower ugl”

They cower againgt the cushions. They know what | could do, werel not acivilized creature. How
pitiful!

"Humans” | bark. “ Bite-bite: you travel star territories, you see medicinesin blood, but for al that you
are prey. See how you fear me, though | am better now than adumb creature to attack you, when my
molri does not bring melow. Y our clothes are no better than prey fur, subversions of natura order, and



without them you would shiver worsethan I! Isit any surprisethat | cringe to hear in your shallow mouths
the Cold words of the dominator?'

My own words silence me. | flop exhausted to the cushions and cover my nose with one hand. Thisisthe
explanation they have demanded, but it only provesthat al hope is gone from our hunt.

Hada neither speaks nor looks a me; she crosses her armstight over her chest.

"Y ouwound me, Rulii,” Parker whispers. “I hope you don't mean this—that you merely spesk from
shock, or that | mishear you..."

How can | have said such athing to him? | whimper. “Hnnn, | don't mean it, Parker; | wasangry. You
have saved my lifetonight, and truly | have no brother but you."

"Hark,” Parker says. | believe | understand your talk of Rank, yet thisisnot of our thinking. Humans
bow—or, wetry to bow—first to merit in skill."

Ah, sothisistheinvisbleterritory they guard so jedoudy: aborderline of skill that reversestheir Rank. |
choose words carefully. “Y ou must redize, | have watched you argue this between yourselves, both with
bodies and with words. Y es, Parker is powerless to speak to Majesty without Hada's Rank of
negotiator—but you, Hada, never forget you would be speechless without Parker and hislong hunt here.
Rank and interdependence, both together, create natura order.”

| have Hada's attention now. “Hark-hark,” she says sharply. “We Humans know interdependence well."

"Do you truly? Mg esty thinks he knowsit, yet he places Rank far first when hefailsto repay the
Lowlanderswho feed and fight for him. Measure him beside us. we grow plants we cannot edt, to care
for the low beasts that sustain our strength. And what of you, Hada? Here Parker has been the hunter to
bring down the beast of our Aurrel tongue, yet you chastise him when he has not made it soft enough for
your teeth to manage.”

Her face works, angry. “ Bow-bow: my teeth are sharp enough.”
"Do not convince me, Hada. Convince Mgesty.”

"Hark-hark: | shdl, tomorrow evening,” she says, gharralli eyes glittering. “ Bow-bow: enough foolishness,
now. We must begin our preparations.”

| had entirely forgotten! Moon must below by now, and | with no deep, no sure medicine that will alow
meto face Mg esty safely—wauuunn! “1 will dowhat | can,” | say. But now that | have seen Humans as
Magesty does, what can | say to defend them? | cannot change nature! “ Parker, how do you believe we
should proceed?'

"Do asyouwish.” Parker closeshiseyes. “I will not bethere.”
Ar, no—I have driven him away! “Bdly,” | say, “Parker, we—"
Hadainterrupts. “ Par-parker, bow-bow: you forget you still bear obligation to the Allied Systems.”

"My obligation isto my own scientists,” Parker says, keeping steady eyes on me. “ And to the progress
of Aurrel research, not to spaceports. | will no longer play Lowlander to Hadals Mgesty. Rulii—" He
touches my wrist; through my fur | fed the strange soft tips of hisfingers. “I need treatment, from the
doctors at our research station in Oll-ollughaforest. | won't leave you without medicine—thereis enough
herefor severa days—but wewill not spesk again until your negotiation isover.”



My chest tightens. “But Oll-ollughaiswilderness! Parker, Mgesty may not want you in his presence, but
| do."

Parker's voice stiffens. “Hada can do what you need. She came here for this—she would never leave
here with her reputation damaged. She says she has teeth; now let her use them.”

* * % %

| don't know if Hada has enough bite for Mg esty—but determination, she hasin plenty. Sheand | walk
together beneath hangings of rich embroidered cloth and lacquered leather toward Mgesty's | ce-fang
door, wearing—at her own insstence—beaded wai st-purses, invisible medicines, and nothing else.

Is she more natura without the subversion of her heavy clothes? Or with her smal stature and furless
flesh exposed, is she more delicious? Our night-long preparations have pushed me too far outside myself
tojudge.

Two heavy-furred submissors with iron hooks pull aside the strings of sharp mirrorsthat bar the door,
reveding Mgesty Gur-gurne a histable. His beads of royd ice capture the light of fat-lamps, making him
seem larger; his mouth gapes as he looks at Hada.

| must bresthe calmly, stop mysalf shivering from pure fear. Parker's medicine serveswell enough, but |
find I missmoalri'sflush of cardessness. Ar, Parker, | waswrong when | told you | cared nothing for
pleasure!

"Bow-bow: Sit,” Mgesty calls. “Hark-hark: a last Ru-rulii's rumored negotiator joins me at table!
Ha-hada, make welcome.”

Hada replies with degpened tone, “ Thank-thank, Mgjesty: your invitation grants me Cold honor."

Maesty laugh-howls. “Hark-hark: how you sound like asinging bird, Ha-hadal Sniff-sniff: isthisthe
common voice of the femae Human?"

Wauuunn! Will my hunt fail before our negatiation begins?

"Be-bely, Mgesty,” says Hada. “Thiswas a song of thanks, but in speech | hope | am not such a
ddicate bird, to die of cold in your exated presence.”

She has changed her voice! Suddenly afaint iron-on-iron shriek pierces her words, nothing we planned.
Unbreathing | wait for Mgesty's answer.

"Bow-bow: take meat with me,” he says, no mocking now. “We shal speak of your hunt soon enough.”
Aswe sSit, the obedient submissors bring forward plates of seared urrga tongue marinated in voghi liquor
and sprinkled with early ruz blossoms.

Majesty raises hisjeweled dinner-knivesto cut his mest; petals of ruz float in sweet voghi-scented blood.
But as| lift my own knives, he stops me suddenly. “Hark-hark: Ru-rulii, no."

My stomach tightens. “Mgesty?"
"Bow-bow, before we edt or talk, raise your bowl,” he says. “A toast to our guest.”

"Bel-bdly: to our guest.” What does heintend?1 lift my bowl! forward while Hada tenses, dert for
defense or attack.

"Ha-hada, hark-hark,” saysMagjesty. “To the hedlth of your new young, to your fight-strength returned,



and to the continuance of your Clan in great numbersl” He lowers hishead to drink of ihlu.
Hadalooksto me, sharply.

Now | graspit: it is her nipples Mg esty has remarked, swelling asthey do from her chest, bare and
brown-tipped with no covering fur. “Hark-hark: the suckling mother,” | say, and bend to my drink,
hoping she will understand. Here, such would indeed be cause for congratul ation.

She cams. “ Thank-thank, Mg esty.” With each word the hint of shriek in her voice appeas moreto me.
“Hedthto dl the Clans of Au-aurru, to the Clan of Mgesty Gur-gurne, and to Mgesty himself in
gngular.” A toast she has made up, but | surmiseit will belly to Mgesty'sliking.

"Ahhh Ha-hada.” Mgjesty shakes head, shoulders and tail, now relaxed. “Hark-hark: your Warm talker
gave melittle hope, but | smileto find adominator among Humans. Y ou are no songbird, but aharrihi!”
He beginsto eat, cutting and spearing his meat, tossing it back into his mouth, and Hadaimitates him.

My surprise hisses out. Harrihi, the raptor—that isthe sound in Hadas voice! | understand her skill now:
with her voice predatory, her manner isso Aurrel that her lack of muzzle or standing ears seemsamost a
surprise. Can shetruly have done this across other worlds, with creatures even more dien than herself?

"Ru-rulii, bite-bite: you are half degping.”
| turn to find Mgesty's gold eyesintent on me.
"Bow-bow,” he says. “Eat; these last days | begin to think you suffer acondition.”

Cold fear blowsthrough me, but | don't shiver—truly, Parker and his medicine have saved me from
death on the Dominator's Teeth today! “Bd-bdly: itisonly anticipation,” | say. “I confess| wish to speak
of Humans"

"Hark-hark: | notice how you precious them, Ru-rulii! Well then. Ha-hada, bow-bow: tell me, what is
this spaceport?"

Hada flicks ahand through her long mane. “Hark-hark: a spaceport isalanding-place, Mgesty. Humans
stop there for food and fud, thus easing our trade between star territories.”

"Hark-hark: yes, Ru-rulii hastold meyou fly.” Mgesty laughs, but offers no insult—sheis harrihi now,
not grouse. “He tells me you wish to purchase land for agenerous price. We have such land to offer;
unused grassands plenty in our Lowland south.”

| scent my prey at close pace; my heart speeds, but | make mysdlf edt.

Hada smiles. “ Thank-thank: indeed, Ru-rulii has spoken to us of these grassands. Y et our eyesturn
differently. Y our eastern rocky flatland would serve us better, at a price you may suggest.”

What? She haslost pace with me completely! “Hahada,” | say, “ sniff-sniff: eastern flatland? Will you
abandon your plansfor Lowland so quickly?"

"Bow-bow,” she says. "I had no such plans, Ru-rulii."

How she stares—! understand suddenly that she baits me. | snap my teeth shut, but | have dready said
too much.

"Ru-rulii,” saysMgesty. “Bow-bow: | thought you desired aHuman spaceport. But now it appears you
desreit sngularly in Lowland. Sniff-sniff: isit only onyour own territory thet this spaceport will bring you



satisfaction? Y our Councillorship, your houses here and in Ro-roghell, they are not gifts enough?*

My breath shallows; my mind racesto escape the trap beforeit can close. “Bel-belly, Mgesty, do |
appear to concern mysdf with territory? Hark-hark: | worry for al Au-aurru! | wonder why Ha-hada
should change her proposa so late, unless she bears some concealed intent.”

Majesty's hackles rise—oh, | have dlarmed him! He turns eyes-ears-nose to Hadawhile she sits stiff, her
pupils widening. “Hark-hark: astrange moveindeed,” he growls. “Bow-bow: explain yoursdf, Ha-hada.
Thisisthe behavior of aBarbarian, if Ru-rulii scentstrue.”

Wauuunn! | have destroyed everything! Now Mg esty will banish them, their spaceport, their research
and their medicines, and | shal have condemned mysdlf to return to molri, to die of it after alifetime's
bloodless hunt!

"Bel-bely,” saysHada “I am no Barbarian, Mgesty."

Hiding my shaking hands, | force myself to spesk. “Hark-hark: indeed, honored Ha-hada, | do not wish
to believethis of you. Tell usthen why our eastern flatland smells so good.” And let her words somehow

appease Mg esty!

Hada bends her head. “Bel-belly: Mgesty, | meant no ambush. | am new-come to this negotiation, and
perhaps | had not told Ru-rulii: | have always desired thisflatland location. Humans shall bring goods
through this spaceport, yet it must dso provide of its own—resources.”

Maesty throws his head back and howls. My heart ishaf frozen before | hear him break into alaugh.
“Hark-hark! Resources, Ha-hada! Ar, | see you are a negotiator indeed!”

Her lips curl down. “Bel-bely, Mgesty—"

Magjesty stamps the pads of one hand on the table. “Bow-bow: if you negotiate for land, thisis
something. But if you desire land-and-take-of-prey, our negotiation changes. Au-aurru must demand you
render tribute.”

She cams at once. “Hark-hark: we can ddliver tribute, Mgesty. Thisissmple.”

See how certain sheis! Mg esty demands that she submit, placing Human star territories among the
tribute nations of Aurru—yet she shows no sign of tremor!

Ah, no. | seeit now: thisisnot courage.

What tribute could we demand that Hadawould not find smple? Shefindsal of ussmple. Sheand
Magesty match eyes, confronting, but neither one seesthe truth: that each of them believes his, her people
superior and the other to be tamed! | must not alow them to reach agreement upon such terms. What
good areriches, if dl Aurrd blindly consentsto play Lowlander to Human Maesty?

| scent only asingle way to turn them aside—in aword each one might privately ignore, but which |
believein the ears of the other neither would dare deny.

"Hark-hark!” | toss my mane, to draw their eyes. “What a happy day, when Human and Au-aurrel enter
for thefirg timeinto interdependence!™

Hadatakesthe bait. “ Bel-blly: thisinterdependence iswelcome. Y ou will find we have much to offer
you."



Majesty gapesin amusement. “ Hark-hark: indeed? | grow impetient to see these offerings”
"Yet, Mgesty, be-bdly: what apuzzle!”
My tone has caught him; he closes hismouth, turns earsto me. *“ Sniff-sniff: puzzle, Ru-rulii?"

"Hark-hark: why, we know less of our new huntmates than we do of Barbariang! In asingle hour's
interdependence, how can we know what prey they shall seek on our soil, or how much?!

Magjesty snorts, but without humor. “Bow-bow: 1ok, thisone hardly eatsat all.”

My heart bests running pace. “ Sniff-sniff: but how can we judge if Humans shall fly one asharrihi, or as
rowill, to blacken the sky? How should we attempt in one night to guess their future take, in order to
messurefar tribute?!

Hada quickly spreads her hands. “Hint-hint: Mg esty, surely Ru-rulii overstates himsalf. Humans are not
unknown to Au-aurrel; not when our talker Par-parker and his scientists have run here so long.”

"Bow-bow!” Magesty showsirritated now, shaking his beads harshly. “Indeed they are known to
Au-aurrel, Ha-hada: known to Ru-rulii in singular. He hasrun leeder in your hunt from thefirst, and heis
right; we make no bargain tonight.”

She protests, “Bel-belly, Mg esty—"

Magesty will not hear her now—but his ear may till turn to me. And in mentioning Parker, Hada has
roused to my mind anew offer, one that both may consider.

| lower my nose beside Mgesty's hand. “Hint-hint, Mgesty: forgive Ha-hada her eagerness. Sherightly
praises Par-parker, for he has learned our natura order, even while his huntmates shelter lonely in
Oll-ollugha. He shows that Humans can understand interdependence, given afitting opportunity. Mg esty,
my house of honor in Ro-roghell stands empty. Let me giveit to Par-parker and his people—a step
forward, yet asafer one. How better to take Human measure than to bring them among us?'

Mg esty touches my mane—I have never felt hisfavor so welcome. “Ha-hada, bow-bow,” he says.
“Y our people should gain much to satisfy them at the riverport, observing Au-aurrd Clans, their travel
and trade.”

Asl raise my head, she meets my eyes differently—changed by our close struggle, even as| have found
mysalf changed in my struggle to understand Parker. But will she nose this bait? Will she be scavenger
enough to take the scraps we offer?“Bel-belly,” she says. “A research station favored by Council, ina
public center? Y es, this can satisfy us;, we may speak of spaceports later.”

Ar, isit successthat | fed now, chasng warmth over my skin? Thisis not amply happinessto see Parker
satisfied in hisproject. | have brought more than silver to Lowland; | have brought Humans! A greater
prizethan | hunted for—alive one, and far more dangerous. In this struggle Parker has dready felt my
teeth, and | have felt him reach deep as blood: we are both swayed. In Ro-roghell, Humans shall not
pass blindly asthrough a spaceport, but touch us and be touched—hereafter Lowlander, even Shiverer
may not bear the same meaning. Those soft Human fingers, gently pressing, will tear usfrom our thinking
into anew place.

Majesty drains hisbowl of ihlu, takesit in two hands and dashes it against the tabl€'s edge; Hada jumps
with shock, her eyes white-rimmed as he offers her one of the two shards. “ Ha-hada, bow-bow: take
thisfang, astoken of our agreement.”



Pressing her lipstight together, Hada takes the piece of glasswith her fingers.
"And Ru-rulii, bow-bow: you shal act our will in this matter.”

| lower my noseto the table, my heart running ahead aready to Oll-ollugha and the warm lands.
“Thank-thank,” 1 say. “Cold honor, Mgesty."

Parker, my friend, | shall cometo you with good news.
Copyright © 2009 Juliette Wade
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In science fiction, the aternate history story hasalong and venerable ... er ... history. Thefirst dternate
histories developed in the 1800s from the fields of nonfiction and historica fiction. Some were downright
essays, others were essayswrapped in just enough plot to disguise them asfiction. Aswith much else,
H.G. Wells dabbled—his Men Like Gods tdllsthe story of some Englishmen transported into autopian
dternate world. It'sagripping read, but ultimately more philosophical treatise than novel.

It took the Camphbell revolution, in Astounding and its Sister magazine, Unknown, to bring about the
birth of the alternate history aswe know it: actual storieswith genuine characters, set againgt the
background of aworld with adifferent history. Murray Leingter's“Sdewaysin Time” and L. Sprague de
Camp's Lest Darkness Fall introduced the notion of coexisting divergent timelines, a concept that today
we cal the multiverse. Other writers, most notably Poul Anderson in his Time Petrol stories, explored the
deliberate manipulation of dternate histories by timetravelers. Currently, dternate history is more popular
than ever; the sleampunk craze shows how far the genre has penetrated into popular culture.

Today it is possible to distinguish between two types of aternate history stories. Therésthe basic
dternate history tae, which isset entirely in adifferent timeine; and then theré's the multiverse story,
involving multiple timelines and travel between them (often including time travel aswell). The king of the
first typeisHarry Turtledove, with Eric Flint as archduke of his own territory. Most of the royaty of the
multiverse story, unfortunately, have passed on to the great typewriter in the Sky: Poul Anderson, Fritz
Leiber, L. Sprague de Camp, André Norton, and Robert A. Heinlein were among them. But there are
plenty of up-and-comers out there.

Generally, those who are passionate and knowledgeable about history are more fond of the first type;
those who arelooking for the adventure of science fiction are more likely to prefer the multiverse story.

Other Earths isafine collection of origina stories of the first type. The editors present 11 storiesby a
host of big names. Stephen Baxter, Alastair Reynolds, Lucius Shepard, Jeff Vandermeer, Robert Charles
Wilson, and Gene Wolfe, among others. With alineup like that, you wouldn't expect too much in the way
of hard science, and you would beright. These are definitely stories from the humanities, not the sciences.
But that doesn't mean they aren't some excellent tales.

Wilson's “ This Peaceable Land, or, The Unbearable Vision of Harriet Beecher Stowe” is et in the late
1800sin aUnited States that developed without a Civil War. Savery Hill exists, but economic forces
have made it ararity. In Wilson's well-developed world, the costs of avoiding the war are heavy upon the
society, and the reader isleft wondering which universeisredly better.

Shepard's exceptiona novella® Dog-Eared Paperback of My Life’ beginswith awriter of bestsdllers
who comes across an obscure cult novel written by another writer of the same name. From there it goes



off into trackless and disturbing jungles of the mind. But Shepard isarediable guide; follow him to the
end, and you'll emergein one piece.

Fair warning: most of these stories aren't exactly the kind that would appear in Analog. Some of them
involve such fantasy dements as magic and eves. Y et in auniverse next-door to ours, auniversein
which Unknown continued publishing to thisday, you might easily find these storiesin the pages of that
magazine. If you're an dternate history buff, you'll definitely like this anthology.

Warrior Wisewoman 2

Edited by Roby James

Norilana, 272 pages, $11.95 (Paperback)
ISBN: 978-1-60762-028-0

Genre: Origind Anthology

Despite the old saw, all too often you can tell abook by its cover. Publishers spend great amounts of
time and money to make it so. Stroll through the sciencefiction section of your local bookstore, and you
can ingtantly tell fantasy from sciencefiction; further, it's easy to distinguish military SF from space opera,
aternate history from dien culture, biologica SFfrom cyber-whatever. Cover art, title, typeface, even
the authors chosen for quotes: al combine to hel p the browsing reader find exactly the type of book he
or she wants.

At leadt, that's true of the big publishers. Among the small presses, things are different. A small press has
no in-house design shop, very little money for cover art, and not enough staff to spend the effort on
coversthat the big boys do. With small press books, you truly can't tell the book by its cover. And that's
agood thing.

Anyonewho judges Warrior Wisewoman 2 by its cover (and eveniitstitle) isin danger of making abig
mistake. “ Another touchy-feely anthology with lots of noble Amazons and high priestesses, yawn.”
Please don't | et this happen to you.

Warrior Wisewoman 2 (it's the second of an annual series) isacollection of fifteen sciencefiction stories
with nary awitch, dragon, or unicorn in sight. Instead, there are spaceships, artificid intelligences, sociad
speculation, High Frontier construction jobs, and enough technology to make anyone happy. Some
stories are by women, some by men, a couple by collaborative pairs, and a couple more by writerswho
use genderlessinitias.

The onething these sories dl have in common isthat they feature women as main characters. Whilel
wouldn't cal any of the stories“feminist,” some of them do play with the reader’s preconceptions and
expectations regarding gender roles. Others are abit more concerned with emotion than adventure.

Take, for example, Lee Martindal€'s“ Lady Blaze.” Thetitle character, who shares her name with her
luxury spaceship, is both atough-as-nails space captain and the madam in charge of acrew of high-class
courtesans. When she decides to take on a young woman who needs help, Lady Blaze finds hersdf in the
middle of amisson of vengeance againg aruthlessfemae pirate captain. The whole Stuation may be
more than this talented businessiwoman had bargained for.

At acompletdy different emotiond pole, Jennifer Brissett's “ The Executioner” shows us an ordinary
woman serving an extraordinary duty and pulls at the heartstringsin away reminiscent of Judith Merril's



classctae” That Only aMother.” Kate MacL eod's “Gardens of Wind” isaclever story of life aboard
village-sized airships. And perhaps the cleverest story in the book, “ Shop Tak” by lan Whates, isclearly
akinto van Vogt's“The Wegpon Shops of Isher” for the sensibilities of the modern day.

There are deven other stories, dl of smilar quality. Editor Roby James has done readersa servicein
bringing together this anthology; let's hope shell continue for many yearsto come.

* k x %

VWWWV: Wake

Robert J. Sawyer

Ace, 356 pages, $24.95 (Hardcover)
ISBN: 978-0-441-01679-2

Genres. Man & Machine, Psychologica/
Sociologicd SF, Religious/Philosophica SF
Series WWW Trilogy 1

Wake was seridized in Analog recently; those who read it in these pages don't need meto tell them what
agood book it is. So I'll just go ahead and assume that you didn't read it, haven't gotten around to
reading it, and/or don't remember reading it.

For many years now, Robert J. Sawyer has been turning out imaginative, thought-provoking science
fiction novels set in the present day and dealing with theimpact of science and technology upon relatively
ordinary people. A typica Sawyer tale brings together multiple diverse e ements from popular culture,
psychology, physics, and philasophy; stirstogether plausible advancesin science with gppeding
characters; adds some redlistic depictions of actud scientists at work and agenerous helping of
old-fashioned sense-of-wonder; and filters the whole mix through adigtinctly Canadian filter. Wake isno

exception.

Herésthe basic setup. Caitlin Decter is ateenage math genius who was born blind. While dedling with
the challenges of trying to adjust to anew school and relating to afather who doesn't talk to her, Caitlin
receives an email from a Japanese scientist with an experimenta trestment that he thinks might alow
Catlinto see.

So it's of f to Jgpan, where the scientit fits Caitlin with an implant that processes input from acameraand
linksit directly to her optic nerve. At first the experiment seemsafailure; Caitlin returns hometo Toronto
in hopesthat afew weekswill alow theimplant to start working. Meanwhile, the scientist continuesto
work on the device's software, arranging away for Caitlin to download updates directly to the implant.

Comesthe time of the first software update, and suddenly Caitlin can see ... after afashion. Thereare
two problems: firdt, the patterns of lines and blobs that she sees seem to bear no resemblance to the
world around her, and second, her new sight goes away as soon as the new software is downloaded.

A little experimentation revedsthetruth: Caitlin'ssight isonly active when theimplant isactively
connected to the Internet. Asfor what she's seeing ... it turns out that she is somehow ableto percelve
the structure of the Net itself.

Caitlin isan gppeding enough character, and the premise isfascinating: agirl, blind from birth, gainsthe
ability to seethe structure of the Internet from within. A lesser writer would go with this sory, following



Caitlin as she learnsto dedl with this new, expanded world. But thisis Sawyer, and there's much, much
more going on.

Here are some of the threads that Sawyer weaves together.

A potentid plaguein China, to which the government responds by sedling off and destroying arura
village. To conced the act from the rest of the world, Chinatemporarily cutsitsaf off from the rest of the
Internet.

The offbeat psychologicd theory of Julian Jaynes, author of The Origin of Consciousnessin the
Breakdown of the Bicameral Mind. Jaynes clamsthat human consciousness only emerged about 3,000
years ago, when the human brain evolved sufficiently complex connections between its two hemispheres.
Prior to this, Jaynes says, humans had only the dimmest form of salf-awareness; people reacted to their
own thoughts as to the voices of unknown gods.

Simian behaviorists studying afew hybrid gpe specimens who seem able to carry out genuine
conversations with one another viateleconference.

Thelife story of Caitlin'shero, the late Helen Kdler, and Helen's relationship with her beloved teacher,
Anne Sulliven.

And hereis how Sawyer brings these diverse e ements together. In her explorations of the Net, Caitlin
discovers apresence: a newly-evolved consciousness, an entity born in the increasing complexity of the
Net and given self-awareness by the Jaynes-like reintegration of China's national Net with the worldwide
I nternet.

Thisnew entity iseffectively as deaf and blind asHelen Kdller hersdlf. And it falsto the blind girl, Caitlin,
to be thisnew mind's teacher in the same way that Sullivan taught Keller, to bring language and
awareness of the outside world to this new mind.

Along theway, Sawyer raises fascinating, complex questions about the nature of consciousness and
self-awareness, of communication between disparate intelligences, and compassion across huge gulfs.,
Thisisabook that you'l still be thinking about for weeks after you finish reading it.

Wakeisthefirg of aplanned trilogy, so not every plot thread is completely tied up at the end. Indeed,
Sawyer follows the old show business dictum “leave ‘em wanting more.” Fortunately, moreison the

way.

Why Beautiful People Have More Daughters
Alan S. Miller and Satoshi Kanazawa

Penguin, 252 pages, $23.95 (Hardcover)
ISBN: 978-0-399-53365-5

Genre: Popular nonfiction

Psychology and sociology, the sciences of human behavior, arein the midst of arevolution. Therdatively
new field of evolutionary psychology doesjust what its name says. seeksto explain human nature through
the principles of evolution. Miller and Kanazawa present atour of evolutionary psychology for the
intelligent layman, coming up with some unexpected conclusions.



Fird, the authorstalk about afew principles necessary for understanding evolutionary psychology. First,
therésthe eterna question of nature vs. nurture, and the fact that neither provides a complete explanation
of human behavior. Next, they caution againgt two falacies: the naturdigtic fallacy and the mordistic
fdlacy. The naturdidtic falacy equates“naturd” with “good” and saysthat just because abehavior exigts,
itisto be preferred; the mordidtic fallacy equateswhat is“mord” with what exists and clams that
because abehavior isdesired, then it actudly exigts. Findly, they ded with the question of Stereotypes:
while useful, they are not to be confused with accurate descriptions of the world.

The rest of the book isfilled with provocetive questions and the answers provided by evolutionary
psychology. For example: Why are most human societies polygynous (one man with many wives) and so
few polyandrous (one woman with many husbands)? The answer: Dueto their different reproductive
methods, it makes genetic sense for aman to have as many children asthey can, by as many women as
possible—while it makes more genetic sense for women to have children only with men who will provide
protection and sustenance for her kids.

Or therésthetitle question: Why do beautiful people have more daughters? Well, physicaly atractive
women are more desired as both short-term and long-term mates, while physicdly attractive men are
more desired as short-term mates but not as long-term mates. So beauty contributes more to femae
reproductive success than to male success, so the genes of beautiful people are more successfully passed
on through daughters than through sons. And in fact, the authors say, being rated “ very atractive’
increases the odds of having adaughter by 36 percent.

Some of the other questions answered in thisvolume are “Why are dmogt dl violent crimindsmae?’ and
“Where does religion come from?” There are even speculations on the roots of such behaviorsas
soldiers dying for their country or people committing suicide.

For any science fiction reader interested in the behavior of sapient creatures and the evolutionary origins
of that behavior, thisis an entertaining and educational read.

Copyright © 2009 Don Sakers

* * % %

Don Sakersisthe author of A Rose From Old Terra and Dance for the Ivory Madonna. For more
information, vist www.scatteredworlds.com.
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Reader's Department: BRASSTACKS
Dr. Schmidt:

Just finished reading the Brass Tacks | etter from Sue Jarrell (June 2009) and | am overjoyed to seea
submission from alike-minded individua. To dso find afdlow fan of Thomas Sowdl ismorethan | could
ever hopefor. | would like to point out the one single book that anyone interested in economics should
read and that is Basic Economics by Thomas Sowell. It sticks to economics and does not delveinto
politics and when you are finished you will have avery good understanding of economics.

To further elaborate on her C3 versus IFS models: She points out that doing nothing is the best course
and that it will work out. Y ou counter that “history contains plenty of examples of thingsthat didn't.” |
would point out that, in fact, they did work out aswe are dl here and the world continuesto trundle
aong. | will grant that, in the short run, things get worse and people suffer while things are working ot.
She aptly points out that what FDR did prolonged the Depression and that we would have probably
been much better off if less had been done and the IFS model |ft to solve the problems through
enlightened sdf-interest.

It isinteresting that in the same issue was a set of observations by Jeffery Kooistrain which herefersto
thethird turning asa*“downcast” eracaused by the strengthening of the individua whereasthefirst turning
isan“upbeat” erawith the weakening of theindividua and the strengthening of theindtitutions. If in fact
the strengthening of the ingtitutions was truly the best option for humanity, we would eventudly evolveto
that system and all be happy. The progressives use wed th envy and the promise of spreading the wedlth
around to obtain ingtitutiona power. Theindividualists operate on sdlf-interest to build better mousetraps
and provide better services, which creates weslth that pervades the economy.

Y es, there are people who pervert the system and use the guise of individualism to take advantage of the
system and create wealth on the backs of others when we arein our individualism mode. The problem is
that when we are in the ingtitutional mode these same people are ill around and they ill go wherethe
money and power is. Unfortunately, they are now ensconced in ingtitutions that have the force of law
behind them and a much more cumbersome system for weeding these people out. In the individuaism
mode the free market will weed them out eventualy. In theingtitutional mode they are there forever (at
least until the next turning).

Having picked on Jeffery Kooistraabove, let me state that | love his Alternate View columns and that we
agree on much more than we disagree on. | am one of his self-educating individuals and my single
greatest source of that education was Analog (40+ year reader) and sciencefiction in generd.

Don Nix
Sioux Fdls, SD

* * * %

If“ we are all here and the world continuesto trundle along” is all you require to conclude that
“they did work it out,” then everything that's behind us “ worked out": every war, plague,
botched social experiment, etc. | think we need higher standards—and we may not be able to get
the kind we need by a pure and simple faith in either C3 or IFS. Especially in a time when
individuals can wield the kind of power they now can....

* * * %

Stan,



[Re: “Chains” June 2009]

| just read the story. | cried. Great story!
James R. Murphy

Mililani, HI

* % % %
Dear Stan,

Y our June 2009 issue is one of the best overdl in along time. All thefiction rated B+ to A in my book.
Very good reading. The other sections as dways were quite interesting. | liked your comments on
custom and its fly-by-night cousin, fashion. And in particular referenceto “hats off” ingde, | can
remember from at least Junior High on thinking that it must have come about as a statement by us
Chrigtians (talk about custom) that only the Jews would wear ahat insde. One other quick comment
about your website—I really appreciated getting to read Michadl Flynn's Nebulanominee. | dways
enjoy hisstories. IsRichard A. Lovett just one person? He must write night and day.

Stephen N McKinney
North East, MD

* * * %

Richard A. Lovett isjust one person, albeit quite a remarkable one.

* k% k %

Sanley Schmidit,

| loved Richard Lovett's January/February 2006 Analog story “ Dinosaur Blood” and have re-read it
severd times. In retirement, I'm now writing abook on integrating technology, society, and spiritudity for
adar-faring civilization. I'm referencing Lovett's story in my book.

| checked the annual Nebula Awards Showcase for 2007, 2008, and 2009 to seeif “ Dinosaur Blood’
won an award like | thought it should. (The 2009 volume arrived yesterday, so I'm emailing you now.)
Both the 2007 and the 2009 volumes include chapters on the “find ballot” for the awards, but the 2008
volume does not have such a chapter. The 2008 volume gives only Nebulawinners. “ Dinosaur Blood”
was not among the winnersin the 2008 volume, which focused on 2006 publications. The story also was
not among the winners or fina ballot nominees for the 2007 and 2009 volumes.

Do you know if “Dinosaur Blood” was aNebula Award find ballot nominee for 2006 sci-fi publications?
Did it win awards anywhere e se?

If you don't know the answers, please forward thisemail to Richard Lovett. Or forward it to him anyway
with my appreciation for his good works.

Thank you for the advice you emailed me a haf dozen years ago when | began subscribing to Analog as
my first and only sci-fi “pulp.” Y ou told me not to try to read dl the storiesin each issue, like | had done
since volume 1 of the Nebula Awards Showcase in the mid 1960s. Instead you wrote meto find some
authors| like and read only them plus the storiesthat grab me with their beginnings. This hasworked well
for me. Lovett isamong my favorites.

| dso look forward to each Analog issuefor the“ Science Fact” article, “ The Alternative View,” and
“The Reference Library,” aswell asto your editoridsand “Brass Tacks.” Some of the itemsin these



have hel ped me with ideas and references for the book I'm writing.

Although | discovered Catherine Asaro through Nebula Awards Showcase, | enjoyed her novella“The
Spacetime Pool” in Analog. The Analog Reference Library also led meto her excellent articlein Year
Million, edited by Damien Broderick. | bought this book because Asaro was mentioned in the Analog
review of the book. In turn, Asaro's article gave me references in reputable journa s to scientific articles,
including her own, about faster-than-light travel. Since I'd planned to include thisideaiin my book; |
thank Analog for connecting me to a source of references that make FTL more credible.

Asaro predicts humanity will confirm FTL “within one or two centuries.” Thisisthe same prediction I'd
aready planned to make in my book, perhaps viaavery brief short sory a itsend (my first attempt at
sci-fi). Otherwise, my book will be amixture of the saga of my six-decade quest for integrations of
technology, society, and spiritudity, aswell asmy quest findings and some good true stories |
encountered along my way.

I'velong intended to write you athank you email, so hereitis.

Allen Parker

* * % %

The author replies...

Thanksfor the kind words. “Dinosaur Blood” isapersond favorite, partly because Tristacameto lifeon
me partway through and demanded to be given a chance to grow up, rather than inhabiting the wry fable
I'd originally scripted for her. So | sent her to dl my favorite placesin the intermountain desert and waited
to see what happened. Sincethe placesare dl very red (even the Nava of the World mesa, though |
moved it about 10 miles so she had a better chance of actualy finding it), it was adoubly personal story.

Sadly, it didn't make the ballot, though it did get afew nominations. But I'm very flattered that you think it
deserved it.

* * * %

Dear Dr. Schmidt,

| cannot cal mysdlf afan of science fiction without giving new things a chance. Over the years, Analog
has stimulated my imagination and challenged deeply held preconceptionsin new and sometimes
uncomfortable ways. It has changed theway | look at the universe. | believe | have considered thisissue
long enough to render this opinion:

The new logo sucks.

The old lower-case logo was a masterpiece of confident elegance. It did not have to prove itsdf to
anyone. The new one can best be described as having font-envy. | don't know what shortcomingsit is
trying to cover ... and | don't want to know.

Don't say | didn't giveit achance.
Other than that, keep up the excellent work.
Robert Wood

Huntsville, AL

* * % %



Considering that the “ new” logo isalmost 18 yearsold, | guess you have given it a chance. Sorry
you don't like it.

* * * %

Dear Dr. Schmidt,

| have been an avid reader of sciencefiction sincethe late * 30s, when | started reading the issues that my
father had saved. Thismonth, | had to write to let you know how much you have meant to me—the one
congtant in avariablelife. Itismy first ever “Letter to the Editor.” | trust the form and format are correct.

| have never been disappointed, for reading cover to cover dways gives me new things to ponder and
discuss. The editorias of dl the editors have been my first stop after opening each issue. Since my
hemorrhagic stroke alittle over three years ago, | have dowed down quite abit, but | ill enjoy them and
your answersto dissentersin the Lettersto the Editor column. I am continualy surprised at the number of
readers that are disappointed in an issue because astory or article was not up to their expectations. | say
thanksto you and al contributors for keegping a great magazine GREAT for the seventy years|'ve been
reading it through name and format changes.

| found Daniel Hatch's“ Seeds of Revolution” in the July/August issue ared pleasureto read with his
“play” on Walt Kelly's Pogo characters. Also, Dr. Don Lincoln's article on “ The Large Hadron Collider”
isexcdlent.

Sam Brandt Jr.
Rdeigh, NC

* k x %

We welcome your letters, which should be sent to Analog, 475 Park Avenue South, Floor 11, New
York, NY 10016, or email to analog@ dellmagazines.com. Space and time make it impossible to print
or answer al letters, but pleaseinclude your mailing address even if you use e-mail. If you don't want
your address printed, put it only in the heading of your letter; if you do want it printed, please put your
address under your signature. We reserve the right to shorten and copy-edit letters. The email addressis
for editorid correspondence only—please direct al subscription inquiriesto: 6 Prowitt Street, Norwalk,
CT 06855.

[Back to Table of Contents]
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Reader's Department: UPCOMING EVENTS by Anthony Lewis
23-25 October 2009

GEEK.KON (sci-fi, fantasy, anime, gaming, etc.) at Sheraton Hotel, Madison, WI. Gueststo be
announced. Membership: $20. Info: www.geekkon.net/index; Post Office Box 5191, Madison Wi
53705.

29 October-1 November 2009

WORLD FANTASY CONVENTION at The Fairmont Hotel, San Jose, CA. Guests. Garth Nix, Lisa
Sndllings, Michadl Swanwick, Ann VanderMeer, Jeff VVanderMeer. Membership: $125. Info:
www.worldfantasy2009.org/; World Fantasy 2009, Post Office Box 61363, Sunnyvale CA
94088-1363.

13-15 November 2009

TUSCON 36 (BgjaArizona SF conference) at InnSuites Hotel, Tucson, AZ. Guest of Honor: Weston
Ochse; Toastmaster: Ed Bryant. Membership: $45, one day $20/$35/$15. Info: basfa@earthlink.net,
home.earthlink.net/~basfa/, 520-571-7180 (fax); PO Box 2528, Tucson AZ 85702-2528

12-15 November 2009

ILLUXCON 2 (Fantedticillugtration symposium) at Altoona, PA. Guestsinclude: BorisVadlgo, ulie
Bdl, Michad Whelan, John Jude Palencar, Justin Sweet, John Picacio, Brom, Todd L ockwood, Donato
Giancola, Greg Hildebrandt, Bob Eggleton (Art Directors: Jon Schindehette, Lou Anders, and Ben
Thompson). Membership: $150 (limited to 200). Info: www.illuxcon.conV; info@illuxcon.com

2-6 September 2010

AUSSIECON FOUR (68th World Science Fiction Convention) at Melbourne Convention and
Exhibition Centre, Melbourne, Victoria, Austrdia Guest of Honor: Kim Stanley Robinson; Artist Guest
of Honor: Shaun Tan; Fan Guest of Honor: Robin Johnson. Membership from 1 January 2009 until some
later date (see website for latest details): AUD 210, USD 175, CAD 185, GBP 100, EUR 120, JPY
16000; supporting membership AUD 70, USD 50, CAD 50, GBP 25, EUR 35, JPY 4900. Thisisthe
SF universe's annua get-together. Professionals and readersfrom al over theworld will bein

atendance. Taks, pands, films, fancy dress competition—the works. Nominate and vote for the Hugos.
Info: www.aussiecond.org.au/, info@aussiecord.org.au, GPO Box 1212, Melbourne, Victoria,
AUSTRALIA 3001

Running a convention? If your convention has a telephone or fax number, e-mail address, or web
page, please let us know so that we can publish this information. We must have your information
in hand S X months before the date of your convention.

Attending a convention? When calling conventions for information, do not call collect and do not
call too late in the evening. It is best to include a SA.SE. when requesting information; include an
International Reply Coupon if the convention isin a different country.

Visit www.analogsf.com for information on additional titles by this and other
authors,



