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Reader's Department: EDITORIAL: CAN'T GET THERE FROM HERE? by Stanley Schmidt
Change happens.

That's one of the most generd true statements you can make; it gppliesto just about everything. But
changes don't all happen in the same way—and some ways are easier than others, in just about any
gtuation.

Biological evolution, for example, hasresulted in the greeat diversity of life on Earth, but it has never
produced arailroad. Asaprocess, it has the fundamenta limitation that it makes new things by changing
snglefeatures of old things. Sometimes anew thing is so fundamentaly different from the available old
onesthat you can't change one into the other by modifying the parts. It'sfairly straightforward to get from
something lizard-like to something bird-like by changing the shapes, sizes, and articulation of appendages.
But thereisno smple way to get from aleg and foot to awhed and axle. And if you redly want a
railroad, you aso need tracks: an externd system, separate from the train but designed to work withiit.

So how do you get arailroad, if you can't evolveit? You designit. Y ou figure out how it could work, and
you fabricate the necessary parts and assemble them into a complete system. In principle, and sometimes
in practice, devices unlike anything ever seen before can be created from scratch in this generd way.

Now, how about socid systems? | have for some time (most recently in the Analog editorid “Upsand
Downs’ [May 2008] and the book The Coming Convergence [Prometheus Books, April 2008]) been
promoting the idea that we need afundamenta change in ours, and that we've been persstently viewing
an unprecedented opportunity as afrightening problem instead. Thereal problem, in short, isthat our
culture has been creating a great many labor-saving technol ogies, which reduce the amount of timewe
need to do the work we've had to do in the past—but instead of reaping the obvious reward of more
leisure time, we keep inventing new work to do and winding up busier than ever.

Why are we doing this to ourselves? Because we, and generations of our forebears, have long been so
locked into amindset of thinking that Everybody Must Be Fully Employed that wefind it literally hard to
imagine another way of doing things, much lessaway to make the trangtion from our way to a better
way. Our goals are at cross purposes. we love to create and buy new labor-saving gadgets, but most of
usdon't really want the amount of work to decrease—because we have been deeply, deeply conditioned
to believe that we al Have to Have Jobs.

And indeed, in our present system, we do. Given that our society works asit now does, | would be as
reluctant to lose my job as you would. But | canimagine a different way that society could work, in
which we could all work some, but less than we now do, and we could dl have dl the materia things that
we need, plusalot that we just want. Sometimes, when | describe the genera outlines of that vision,
people even agree that it soundsinviting; but then they shrug it off, pointing out why this or that aspect of
our present way of doing things would be incompatible with it. But that missesthe point: this or that
aspect of our present way of doing things would not be part of the new way, so the objectionis
irrdevant.

But it may well point up an obstacle to making the transition from old to new. And some of those
obstacles ook formidable enough that people have trouble making the ditinction between difficulty of the
trangtion and impossibility of the end state. That, in turn, makesit hard for some even to grasp what I'm
redlly describing asthe godl.

Insmplest terms, it'sthis. Instead of inventing work to give people jobs, we could decide what work we
realy need or want done, and divide it up among al the people who are available and want to do it.



Since were currently inventing work for its own sake, the total amount we do could clearly belessthan it
is now; therefore the average time spent working could be lessthan it isnow. Since, in the scheme I'm
describing, al needed goods and services are being produced, people can buy them aslong aspay is
distributed commensurate with the work.

If any defense is needed for the claim that we as a people are now doing more work than we need to,
samply consider these obvious facts. We routingly invent work ("creste jobs,” a phrase which has taken
on an amogt saintly aura) by paying people to do things that don't need to be done, such as holding
doors open for people who are perfectly capable of doing it for themsealves. We ddiberately build things
to fall apart much sooner than they need to, so people will have to buy new ones, so people can be paid
to make the new ones. We pay advertisersto convince us that we need things that we don't, smply to
have the“latest and greatest” or the currently fashionable. We continudly do thingsin absurdly wasteful
ways, like having salf-righteous but trivia arguments over whether it's better to use thousands of plastic
grocery bags or thousands of paper grocery bagsto do the work of three or four sturdy cloth bags.

So it's clear that we as asociety are doing alot more work than we need to, and in the process wasting
huge amounts of other resources aswell. Those paper and plastic bags, for example, consume large
quantities of wood and petroleum as raw materias, plus more petroleum asfuel to manufacture and
transport them, and to trangport the people making them to and from factories. We would in many ways
be better off using afew durable bagsfor years, and skipping the unnecessary work and waste of making
and shipping much larger quantities of digposables. And | should think most of the people doing that
work would be happy to have to spend less of their timedoing it, aslong asthey could il get the things
they need.

At thispoint | commonly hear acouple of objectionsthat are clearly rooted in our fixation on our present
way of doing things. For example, who decides which work is unnecessary? Why would people settle for
the reduced pay from their reduced hours? Wouldn't we need a negative income tax to support people
whose jobs were done away with? Do | redlly think people would accept alife with no luxuries?

All of these missthe point: except for thelast, which is easily digposed of, none of them has any reevance
inthe new kind of system I'm positing. The questions are meaningful only in the short term, asissuesthat
need to be dedlt with in the early stages of atrangition. So | suggest dividing the problem into two stages:
First consider the kind of system that we could have, asapotentialy desirable end state, without regard
for how we might bring it into being. Then consider, separately, the question of how, if at al, we could

get from hereto there.

Looking only at the hypothetical end state, | must first point out that | have never suggested (as someone
clamed | did on Analog'sonlineforum) aworld with “no luxuries” For onething, many of the thingswe
have dready cometo regard as “necessities’” arein fact luxuries of quite high order. Through the vast
mgority of history, no king could have had, for any price, the computer on which I'm writing this, or the
car | driveto placestoo far to walk to in the available time, or the freezer that |ets me have fresh-tasting
summer-grown food in the middle of winter. But beyond that, | have never suggested that anyone should
live a bare-bones existence. What | have suggested isthat most of us could be alittle more sdlective
about which extras we redly want, as distinct from smply kowtowing to advertisng or peer pressure.

The questions about reduced pay and negative income tax indicate a basic misunderstanding of the new
mode I'm proposing. | am not suggesting that some peopl €'s jobs should be abolished and they should
be thrown out on the Street, or that their purchasing power should be reduced so they have even more
trouble than now making ends meet. | am suggesting thet if we cut way back on “make-work,” the total
amount of work left over will be smdler than it isnow. The remaining work would be redistributed; those
whose jobs remained would spend less time doing them, while those whose jobs disappeared would be



reemployed in the fields remaining. In essence, areduced amount of work would be redistributed so that
everybody was doing an equitable (but smaller-than-now) share of it and receiving pay enabling them to
buy what they need and a reasonable amount of what they want (which in many caseswould mean less
stuff than now, because much of what people now buy iswaste).

To giveasmplified but concrete example: Suppose enough demand for unnecessary goods and services
goes away to reduce the total workload by haf. In practice this may mean that the work to be donein
somejobsis reduced by some smaller fraction and other jobs dry up completely, but for smplicity let's
just say half the jobs become unnecessary while others are unaffected. If the “ standard” work week is
concurrently reduced by half, the people till in the remaining jobs will only be doing half as much asthey
were. The other half can be taken over by people made available by the disappearance of other jobs.
Everybody can keep being paid asthey were, while working haf aslong and maintaining agood
gandard of living.

To me, it seemslike ahighly desirable and quite possible end state—but I'll fregly grant that it's so
different from what we now have that getting there from here would be abig chdlenge. But | don't think
that meansit's a priori impossible. In the past, when I've mentioned thisidesa, I'll admit I've glossed over
the difficulties of making the trangition—because they're so big and complex that | don't have the
answers. Sotoday I'm throwing it out as an explicit challenge to you, the “world's biggest think tank™:
how could we get from where we are to where we could be, in alesswasteful, less frenetic, but no less
satisfying world with materia needs fulfilled and more discretionary time? Science fiction readerslike
challenges; heresadilly, but oneworth alot of shared effort.

I'll throw out just afew generd ideasto get things started. The most basic question is: Could this change
be achieved by “evolutionary” means, with a series of gradua or incrementa changesin what we're
aready doing? Or isit more like building arailroad, where we'd have to essentidly design awhole new
system, then scrap the old one and put the new onein its place?

| would hopethat it could be done incrementally, because in general “ designed societies’ have a poor
historical record. There are exceptions, the United Statesitself can be considered an example of one that
worked pretty well, though the revolution that created it did involve considerable violence. Might there be
way's to make comparably revolutionary changes without physical violence or extreme sociad upheavd, or
the disma fallures and abuses of other “designed societies’ such asthe Soviet Union? | don't think we
should rule anything out a priori; maybe somebody can figure out away to do thiskind of socia
engineering while avoiding the gaping pitfals.

But I'm frankly not optimistic about that, and | suspect that if we do get to something like what I'm
envisoning, it will haveto be donein smdler seps, and even those will seem disruptive and frightening
while they're happening. But there are hintsin history about how such things can be done—and how they
can't. The United States, for example, has occasondly paid lip service to theideaof converting to the
metric measurement system used by almost every other country in theworld, but hasfailed to make any
real progressin that direction because it hasfailed to take any decisive action. Audtrdia, on the other
hand, made the trangition quite thoroughly between my two vidtsthere, fourteen years apart; government
decrees played arole, but so did changesin education and popular attitudes.

Popular attitudes can play acrucid role: if large numbers of people just Sart saying no to wasteful
non-necessities, fewer of them will be made. In the short term, thiswould of course cause difficulties,
because our present system is geared to seeing unemployment only as a problem. But unemployment in
some areas could be offset by new jobs becoming available in others, and that could be encouraged by a
reduction in the definition of “full-time work week.” The government would no doubt play arolein doing
that, but workers themsealves could play one too. Unions have demanded, negotiated, and received



shorter work weeks before, and it could easily happen again. Employers have increasingly cometo
accept nontraditiond arrangements like telecommuting and job-sharing.

Since any society isacomplex system of many interlinked feedback loopsinvolving many variables,
computer smulations (along the generd lines of gameslike SmCity or Spore) might be hdpful in
estimating what combinations of changes (such aswork week, saaries, and expected service life of
commodities) would have what effects. Admittedly those are at best gpproximations, and would find it
especidly hard to deal with such human variables as peoples willingness to change their ideas of when
they need to buy something new. But they could gtill be auseful first step toward figuring out away off
the red-world treadmill.

Probably the most fundamental requirement for anything like thisto happen isthat masses of people have
towant it and believe that it's achievable. We know such shifts can occur; look, for example, at how
atitudes toward, and popular acceptance of, davery and smoking have changed. The one I'm talking
about isabig and difficult challenge—but isn't it worth somered effort?

Copyright © 2008 Stanley Schmidt
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Noveette: CAVERNAUTS by David Bartell

* * * %

[llustration by Vincent Di Fate

* * * %

Rationdlity isone of our most characteristic traits—but not the only one.
* * % %

Why would anyone voluntarily grope around the dark, frozen bowels of a dead moon 400 million miles
from Earth, spending two years away from home, only for standard wages? If you're not an extreme thrill
seeker, | can't tll you.

I'd hoped I'd never have to answer the question, but no bit shield or sociobypass can give complete
privacy. People would just answer for me, in my absence from the net, and my foolishness would be
confirmed democraticaly. That's what happened while | was bound for Cdlisto on the Ozark. The
WyrdNet was buzzing to know why an expectant father like me would bolt to some distant rock, just as
| got the news about the baby.

| couldn't tell them that another woman needed me on Callisto, so | recited a stock joke: | was going just
to escape WyrdNet. The genera reaction to that is surprise; people don't know that you're offline when
you're degp underground. A typica question: “How can you stand being unplugged so long, especidly in
adangerous place?’ If you weren't plugged in, you were in avacuum, alone and ignorant.

| dso never tell peoplethat the most beautiful Sght in the Solar System isunder Calisto base. The cave
we cdl John's Glen, formed by crystalized urine refuse, isasight to behold. Sometimesyou just can't tell
the truth.

Bart and | returned to Callisto to help our partner Colleen, and as soon as we touched down, we had
another reason to revisit those caves.

"Guys, I've got bad news,” the base's Ops Director Trev told us. He was waiting for us outside the
arlock. Not agood sign. Colleen was missing, hetold us, somewhere down in the caverns.

"Search and rescue,” Bart shouted. “I'll assemble our gear.”
"Roger that,” | said.

"It'sbeen too long, Rick.” Trev gave usthe particulars, and Bart and | both ran some quick mental
cdculaions.

"She could possibly be dive,” Bart said.

"You'rejoking. Listen, fellows, | know you came out dl thisway and are bored crazy from thetrip, and
I'm very sorry, but—"

"Bart'sright,” | said. “If she managed to reach one of the P& A caches, there'safair chance she's okay."

Bart flexed his knees and hit hisfists together, hiswhole body chomping on abit. | nodded, and he
rushed off to assemble our gear. | lingered with Trev, to hear some details.

"No,” he said.

"Trev, it's Colleen.” To me, just the mention of the name should have had an effect. In afied of mostly



men, we tended to pamper the women, even though they were usualy made of stronger Stuff then we. It's
not that they needed special treatment; it's that we needed to giveit. And it wasn't just Colleen. One of
the engineers was missing too, some guy named Miller.

Trev'sfacefdl. Hed grown some gray around the temples, which made him tired-looking. “ She wasn't
supposed to go down there again. None of you were. We're officidly closng down.”

| swallowed hard. Bart and | had just returned to Callisto for what we heard was a mgjor discovery, only
to learn on the way that the operation was dismantling. Colleen made alast-ditch effort to find her
diamonds before the entire outpost was decommissioned.

Trev turned his back, looking a achart on thewall. It was a map of the Devil's Throat—a natural cavern
system that only ahandful of living people had vidited. “It'stoo dangerous,” he said. “Were on askeleton
crew asitis”

"Ligten, Trev. Thisiseating me up. Every second wewagte...” | couldn't help but fedl that Colleen's
timing was no accident. She knew we were nearing the Jupiter system when she entered the Throat
yesterday. It would be like her to milk the eleventh hour preparing for us.

Trev nodded hishead in sympathy, but persisted. “ Thereés avery good reason why you shouldn't go
down there. She said that if she ever got lost in the caverns, no one should come after her."

"That's ridiculous. Of course she knowswed rescue her."
"It sounded more like awarning than anything noble. My answer isno.”

My head grew hot. “Comeon, Trev!” | stepped near, dmost getting in hisface. He stepped back. “I
don't know what went wrong, but | swear, I'm going to find out.”

Trev held up ahand to stop me and rubbed his eyes with hisfingers across the bridge of hisnose. He
shook his head. But then he dowly came closer, leaning to my ear o as not to be recorded by the
ubiquitous WyrdNet.

"Okay,” hewhispered. “ Go."
"Roger that!” | whispered back.

* k x %

Bart had his metdlic silver-skinned pressure suit, a Reynolds, and | had my mustard-yellow-and-black
Armstrong. Colleen's was designer metallic green and magenta, agift from amanufacturer | was under
contract not to name. We hel ped each other put on the equipment, pantsfirg, tops, then air cyclers,
power packs, and spare kits. Then boots, gloves, and findly helmets. Even Bart's narrow skull became
spherical when he put his helmet on, and with his deep acne scars, he looked like the pocked moon we
wereon.

We checked each other's systems. I've never been anywhere where the need for redundant equipment
was as great asthe caverns of Callisto. On thistrip, Bart was my ultimate redundancy. It felt strange
without our third. Colleen was the best damn cavernaut that ever was.

We checked our com channels and synchronized dew-up agorithms. By tradition, we exchanged asilent
thumbs-up, the stlandard signa for dead radio situations. Then a“let'srall” with wheding figts.

Theairlock filled with cold water melted from afrozen subsurface lake. When it wasfull, the hatch on the
top opened, and Bart started up the short ladder. The liquid airlock served to rinse dust from the suits



upon return and to reveal any air leaksin our suits. If theré'saleak, you'll see bubbles. | followed Bart
over thetop of the airlock and down the outer ramp. Our suits steamed as they quickly dried.

| threw the switch on apost by the ramp, and the lights came on. There was a brief flicker that most
would not have noticed, but Bart and | exchanged looks. Probably corrosion in the switch from the
occasiona vapor vented from the bowels of thismoon. If thiswas not our last trip down, wed have
replaced the switch immediatdly.

The Devil's Throat was now hit by afloodlight—a doctor's light peering into a patient's mouth. The throat
image was pretty obvious when the cavern was discovered, and the inevitable names given by the
exploration team stuck. We were operating inside a dangerous, if not malevolent, body.

Off the narrow ramp and into the Devil's Throat, we passed a hanging outcropping caled the Epiglottis.
Thiswas not atrue stalactite, but we called it that. We were cavernauts, not geologists. Our job wasto
get the geologigtsinto the cave, ingall their gear, and get them out safely. We left the science to them.

"Pressure check,” Bart said over theradio. “I'm at point three one atmaospheres and change."

"Point two niner niner,” | said, miffed that Bart preempted my lead. Thiswas hisway of asserting himself.
It didn't matter, really; our search and recovery plan was agood one, and Bart knew that alittle breach
of protocol was okay oncein awhile. Bart, Colleen and | werewell oiled, and Bart knew just how far he
could get under my skin without endangering us. My tendency wasto let him, and when | thought about
it, I had probably been trying to show Colleen that | was taking the higher ground.

It'salittle complicated, but while | was officially the Team Lead, | deferred to Colleen as the expert and
amost dwaysyidded procedura decisionsto her. Bart knew this and respected mefor it.

"Okay, Chief,” he said. Sensing tension, he'd backed off.

We rounded the Epiglottis, leaving behind the last traces of the holographic, wirdess WyrdNet, that
“web of synchronicity and reciprocity” named from some Norse weaving myth. Here was blessed
solitude, quiet like the muting of asound system that had blared static at full volume. No moreinquiries
for Satus, subtle warnings, transaction updates, confirmations of messages blocked, and other electronic
leeches. And no more bel ated messages from my pregnant Sharron.

A persond theory of mine. Something happened to people when virtua computers were invented. Other
than aterminus and the occasiona plexer, they had no hardware at dl. It became easier for peopleto
accept asystem as part of themsalves when it was not intrusive. This caused a shift in focus away from
the physical body. People became more interested in the spirit, or the mind, or the community. Things
like tanning salons and fad diets were replaced by philanthropy on AngedWeb, and infoleaks from
Mensanet. Throughput addiction became an acceptable lifestyle. Y ou were old-fashioned if you didn't
flash on aholoweb, and you were antisocid if you unplugged.

Something about the startling information slence down here made me fed we might hear Colleen at any
moment, calling for help. She wasn't dead, not yet. | knew | wasn't in denid, but that'sthe rub, isn't it?

From the Epiglottis, we had ingtaled afixed line that branched through the most heavily traveled
passages. Origindly it waswired for lights, but the acidity of the occasiona venting caused the syslem to
fail more often than it wasworth. A complicated pattern of weak tides from Jupiter and the other large
moons kept somelittle fires burning a Cdlisto's core.

Globa positioning and NORAN were also usdless down there. Suit telemetry worked, at close range.
Everything hasto be carried, and everything can fail. During the worst incident, each of us had alight fail



at nearly the sametime. We had spare lights, but Colleen invented arule on the spot: Always stay am's
length from theline. That way you could find it in the dark and follow it out. We aso started using
chemica Glo-Boyz.

The lights had failed due to corrosion, in particular because the rubber sealswere not durable. They were
artificid rubber, made on Mars from human fingernails and body oils extracted from laundry. We
switched to red rubber, even though it was more expensve.

| ran my glove aong thefixed line, and it vibrated up my arm. All the lines were coded. They were made
of braided nanotubes, coated with some kind of highly reflective plastic. This coating was ribbed o thet if
you rubbed it the wrong way, it vibrated in your hand. If you ran your hand dong it in the direction of the
cavern exit, it did not stick like that. Every ten meters there were wetfle ridges on the line, aternating
from smooth to rough. Rough sections every hundred meters and finer ridges every ten marked the
distance. In totd darkness, you could tell where you were and ssumble your way out.

Therewasno signa from Colleen or Miller. Any telemetry in the line would register on my console, so
clearly they were not onthemainline.

My shadow from Bart's light bobbed on the brown rock wall that curved away to theright. Theline
branched at Left Lung, and we headed down Line 1 at a pretty good clip. The other path was a shortcut
to alift weld made, but it was for lowering equipment, not people. Thelast glow from the lamp above the
Epiglottis vanished, so that the cavern was sculpted only by our lights. The fissure danted steeply left, but
you could lean ahand on the smooth wall and walk more or less upright.

We were both silent. Colleen would sometimes hum old show tunes or talk her batteriesto degth.
Callisto was her rebound relationship. Her marriage had torn her up—I know, because | trained with her
in the underwater caves of Florida during that time—and she needed something impossibly difficult to get
her mind off her ex. Shefound it here.

"Wheredo you think sheis?’ Bart said.
"Probably inthe Bowels."

We approached the first cache of air with hope. Though we were getting no line or radio telemetry, there
was a chance she was there. The bottles appeared in our lights, but there was no one there. The cache
was untouched, reducing the chances that Colleen and Miller were dive.

Wejumped from Line 1to Line 2, trying not to think about her. Thiswas a shortcut to the Bowels, which
we aso cdled Devil's Anus to make the geologists think it was redlly dangerous. We didn't want to have
to rescue them.

| began the climb over the Gallstone. Bart waited until | was safe on top. It wouldn't do if | fell on top of
him; one accident needn't become two. There wasn't room on top for both of us, so | continued under
Pinched Nerve.

There were many such tight spots, but this one had anasty dip in the middie of it, so you redly had to
work it. Those of uswho were experienced had techniques. Mine was to make sure | entered the dip
with my right elbow. Then I'd swivel my right hip, roll hafway in, scuffle my right leg through, and then
roll back to my origind attitude. If | was carrying an extraair bottle, I'd strgp it on my left Sde soit
wouldn't get in the way. All the work waswith the right Sde; the left stayed limp.

Previoudy, two men had died here, Ron and Kanuit. Ron got stuck, and Kanuit was trapped behind him.



"I'mthrough.”
"Okay,” said Bart. “I'min."

While | waited, | recorded an audio log entry on our progress. Bart caught up and we drifted in
microgravity down Gallstone on arope ladder. When | got to the bottom, | held the ladder for Bart.

"Hey, look &t that!” he said, aming hiswrist light at the ground.

A glint caught my eye, and there sat an object, covered with ice, but clearly artificial. About the sizeand
shape of abread loaf. | picked it up.

"Termite"

A termite was a boring robot, made to cut through soil and ice and send back telemetry. Useful to get
around hard objects that were impractical to bore through. They were named termites because actual
termites had discovered the largest diamond mines on Earth.

"Lookslike this one was digging for diamonds and found water.” Bart took it from meto have acloser
look. “Doesn't look damaged, but it's out of power. It must have bored al the way through the lake, and
then through the bottom.”

It ssemed to me too much a coincidence that it was so closeto thetrail, until | recalled Colleen's
fascination with diamonds. Her helmet faceplate was adenter of some kind, and her corneas had
diamond coatings. | also knew her pain in giving up the rock on her ring finger. | wouldn't put it past her
to place thistermite where we would find it, maybe as asign that she had found what she was looking
for.

We continued on the line. Everything looked different from the reverse angle. The shadows made the
formations look completely different. In effect, Colleen and Bart and | had memorized the tunnelstwice,
once as they appeared going down, and once as they appeared going out.

A distant booming sound froze usin our tracks. Wefelt it through our boots. Though this moon wasn't
quite geologicaly dead, it was comatose. There weren't quakes.

"Thet fet like an exploson.”

| shook my head, exaggerating the motion as one does to be understood in an environment suit. “No one
should be blasting while were down here."

"It fdt likeit camefrom above."
"Impossble”
"I should think."

There was no more sound or vibration, so we continued on. Thiswas the Esophagus, and it was by far
the easiest traverse at this depth. Three thousand meters below the Alchemetrix water and oxygen
extractor, severa thousand from the geo station, the Esophagus was wide and flat, astroll through a
black gullet of acanyon. Alchemetrix sat on an underground layer of ice, typica of thismoon. Unlike
most moons out here, Callisto was not well differentiated into geologic layers. It was afrozen stew.

"What say we switch places?'
"No, thanks.” | wondered why Bart had asked. Was he bucking for the lead?



"Okay, Chief. Just thought you might be getting tired.” That rankled me, partly because of theway he
sad it, but mostly because he sadit.

The Esophagus narrowed to aV. We straddled it for about fifty meters, until it ended in asharply
pocked wall. It'sto climb for.

"Still want to go first?” Heredlly sounded like he wanted to lead thistime.

| hooked my right arm around the line and found afoothold. “Yes,” | said, not wanting to give up the
lead, if only because he kept mentioning it.

| stepped up and found handholds. I'd been on Earth for awhile and had built my muscles back up.
Cdligo's gravity was as feeble as a baby tugging on your finger.

A baby. For amoment, my thoughts were again whisked away to Sharron. Her baby was due any day,
and it was hard to forget that, even under the circumstances. As| lifted my foot, my arm whacked against
oneof my spareair bottles, and my wrist computer went out.

"Uh-oh."
"Console?’
"Yeah. TheLED, et least.”

There was no way to repair the console down here so | switched to my spare, a semi-integrated
computer in my left chest pocket. | clipped it to aring and turned it on. It blinked, and a shaking-hands
icon verified that it had connected to my interna computer viaradio. | left the broken consolein
place—I've seen them get whacked a second time and come back to life.

Bart bent backward to look up a me. “Want to cal the misson?’ Wasthat asneer in hisvoice?
"NO_"

"Protocol 7’ asked Bart. Was he challenging me to breach Colleen'srules? | got thefeding that Bart was
somehow pitting me againgt her. Without her there, would | follow her protocol or assert my own
judgment?

"Welose one more vita, we abort. Or did you have a better idea?"

"No, no. Of course not.” So Bart was not about to deny her, either. Either of us bucking protocol would
have implicitly excluded her as part of the team. We were gtill ateam of three; neither of us had given up
on her yet.

We scooted on our butts about ten metersto Fatboy's Lap. Bart cleared histhroat and al but insisted on
taking the lead. Thiswas about the third time he'd asked to go fird, so there had to be a pretty good
reason for it. Colleen had always gone dong with me being in charge, but now | gathered that Bart had
been jealous.

Everyoneloved Colleen. Dark auburn hair, widely set eyesthat scrunched when she amiled, handsome
sguare chin, strong body proportioned for hard work. She had a hit-and-run friendliness that made you
fed briefly cared for, and then you'd have to work hard to get her to notice you were even dive. Like
me, Bart got past that, into her inner sanctum. What did he have to prove now?

"What isthiswith you taking the lead?’ | said.



"I'm thinking to check the Sinuses, instead of the Bowdls."
"|sthere something about dl thisthat you're not telling me?"
"Y ou know, Chief, there just might be."

With thet tart remark, | wasn't about to et him goin front. If he had something to say, he'd damn well
better say it. Hedidn't, S0 | led on, striking up a harmless conversation.

"What did you think of The Men and the Mirror 7’ | said.
"Isthat amovie?'

"No, the book we read on the Ozark.” The Ozark was origindly named after some placein the
Midwest, but the joke was that the Ozark was an ark from Oz, carrying assorted munchkins, witches,
flying monkeys, and tin menlikeus

"Was that on textnet?"

"No,” | said. “Dead tree. Y our initidls were in the back of it.” Paper bookswill aways be on spaceships.
There's nothing worse than amp rationing, and no entertainment for days on end. By tradition, we signed
the bookswe read, like carving our initidlsin ared tree.

"The Men and the Mirror ?1 never read it. That was probably Bill McKinney. Hereads alot and has
my initids. What wasit about?"

"Nineteen-thirties science-fiction stories by some guy named Rocklynne. Dated, but wild idess. This
gpace detective chases abrilliant criminal to anew moon or something in each story. They invariably get
trapped in some landscape feature or dien artifact. Theré's no way out, and they'll both die, unlessthey
work together."

"l suppose they get out together, and then the crimina escapes until the next episode.”
"Of course,” | said.

"What made you think of that now?"

"The caves, | guess.”

"Right,” said Bart. “Wdl, snce I'm following you, | must be the good guy.”

So much for conversation. Bart was being competitive, and thiswas no timefor that.

| hesitated. For abreath or two | could have sworn | smelled something funny. “Like licking an
envelope,” | told Bart.

"I've never licked an envelope.”

"Wedding invitations” | explained, cringing. We never did officidly tie the knot.
"Doesit tagte like glue?"

"l guess 0. Any gluein these sLits?"

"Maybeinthelamination.”



The smell did not return, so we marched on, my thoughts wandering to the wedding. Sharron had wanted
apicture-perfect event, and | went dong with it. Imagine seeing your veiled bride approaching you &t the
dtar during rehearsd—the fifth rehearsal—and you're growing suspicious with her every step. Something
iswrong. Y our best man leans over and whispers, “ She hired aHollywood bride.” The veil islifted a the
proper moment, and you see your fianc€s“ stunt double.”

A Hollywood brideisastand-in, just for show. Brides hire them when they are insecure with their looks
or want atrophy version of themsalves to appear in the wedding photos. | loved Sharron, but her
neurosis got me spooked, and | called a halt to the wedding. We were dready shacked up, so | didn't
have anything to lose.

Wedid down Nixon'sNose. Theleft line went up some vertica pipes called the Snusesthat led straight
up to the Throat. The lineto the right led to the labyrinth we called the Bowels. We reached the entrance
to the Bowels and paused by the broad opening for amap check. We didn't need amap under normal
circumstances, but when your telemetric breadcrumbs are mafing, it could save your life.

"Wefollow the main into the Bowels. We come back through Cats and Dogs, swinging by the Sinus, in
casethey tried to get out that way."

| expected an argument, but he said, “Roger that.”

Bart took the oxygen sensor from his side pocket. “1'm going to check you for leaks.” He was thinking of
the glue I'd smelled. It was possible that some contaminant was leaking into the rebreather. Heran the
probe carefully around the Opack and my seals—neck, wrists, boots, hoses. Then aonce-over of the
whole suit. | didn't have afartometer, or we'd have used that. (Y ou bresk avid of noxious gasinsde
your suit, and the coating on the outside of the pressure suit turns blue at the site of any leaks. The
fartometer was based on those UV indicator creams that turn your skin blue when it startsto sunburn.)

"All good.”

We checked the breadcrumbs. The breadcrumbs were coded magnetic buttons built onto the main lines
or snagpped onto secondary lines. They worked independently of the active telemetry. When you passed
near them, your console recorded your position, and the crumbs recorded your passage. It wasn't avery
good system, but it was the best one that would work. The breadcrumbs didn't need power—they were
just what they sounded like—markers with unique signatures. The consoles did al the work, and they
were easier to maintain. Unlessthey were down, like mine.

The breadcrumbs showed that Colleen and Miller, the engineer, had gone down thisway yesterday, but
had not come up.

We spooled out to aprecipice for alook. Our lights shone across toward the cliff, reveding only the
charcod -shaded wall beyond. Sometimes if you covered your lights you could see afaint orange glow
from down below. It dways faded afew seconds after the lights were doused. A geologist thought they
came from fluorescing diamonds. We doused, looking for any lights giving away someone's position. We
never turn lights off. The more times you switch them on and off, the more likely the switchisto fail and
stay off forever. We saw no lights.

We returned to the main line, Bart winding hisjump line onto the spool by hand. Since the early days of
gpace flight, there had been many attempts to make self-winding tethers. They al jam up pretty much
every time.

We continued toward the enormous room known as Cats and Dogs. This mess of aboulder field just
didn't lend itsdf to the body motif. So “ Cats and Dogs.” Hundreds of roughly rectangular boulders stood



scattered on the floor like miniature skyscrapers that had been knocked over by Godzilla. Themain ran
through the middle, to an edge, and then over a scramble to the base of the Sinuses.

A beep and aflash of my readout stopped my feet and jump-started my heart. “ Telemetry?” All | got
wasthe dert, not the data.

"l read it!” Bart said. “It'sasuit transponder!”

"Colleen?'

"Cant tdl. It'sdropping packets. But it's moving! Colleen, isthat you?'
No answer.

"I've got afix.” Bart moved around me.

"Lead theway,” | said, though he had aready started. If Bart was that pegged about it, maybe the best
thing wasto give him some dack.

Heraked his primary light around and checked the reflective lines that stretched and sagged into the
gloom. Heled us past the jumble of Cats and Dogs and onto a pitted area that tilted steeply to the right.
Asl| followed, I could see him checking his heads-up display. “ She's making abedlinefor the air cache at
Anklebone.™

"Areyou sureit'sher?'
"No, but whoever it is, issucking CO2."
"I seeher!” | cried, shining my light across aboulder field. “Near the cache!™

In microgravity, we could bound over thisrock pile, but if you get overconfident, you can get stuck or
wreck your equipment. We saw a suited figure moving erratically at the edge of our lights.

"Hurry—she needs help!”

Wewatched in horror as the figure began pulling at her gloves, asif to take them off. Quickly giving that
up, shefdl to her knees and struggled with her helmet release.

"Don't do that!” we both shouted into our helmet mikes.

Forfeiting caution, Bart jumped onto a boulder and then another. | followed, leaping from rock to rock,
trying to watch our comrade at the sametime. Our lights bounced about madly. Surely Colleen would
seethem and St calmly until we caught up.

Instead she yanked the collar release al the way |eft and pulled the helmet off. Shefell behind arock.
Bart was hopping and swearing, and | could not keep up.

Bart stooped over. “It'snot her,” he said. “It's Miller."
| rounded the boulder to see Miller twitch and then stop, his helmet lying on the ground next to him.

| had aflashback to an image from my cave diving with Colleen. There were a couple of curious
accidents where some guys, with plenty of air, had gotten lost and panicked, probably when their lights
gave out. They'd swum into some muddy corner and torn off al their scubagear, asif it wasthe
equipment that waskilling them. One of the victims was nearly naked.



"He'sdead,” Bart said, checking the engineer's console.
"Look, hislight istill working. All he had to do was makeit to the cache—it'sright over there."
"He never trained like we did. Once heran out of air, helost it."

Leaving Miller, we checked the cache. Untouched. My heart was sinking deeper into this place, and for
thefirgt time, Calisto felt wretched to me. Thiswas the second untouched air cache. The chances of
Colleen being dive were decreasing.

"Miller wouldn't go anywhere without Colleen,” | said. “ Something happened to her, and he left her to get
hdp."

"Let'sfind her. Mind if | lead?'

"Bemy gues,” | said. At the moment, his hope was grester than mine.

Hetook off, not in the direction Miller had come from, but dong awaffled wall called Six Pack.
"Bart, don't you think it'stimeto clear thear?

"Okay,” hesaid. “You first. Have you ever dept with her?!

"Of course not!"

"I know, you're ahappily married man,” he said, knowing full well | wasn't technicaly married. “But
admit it, you did have alittle thing going."

Son of abitch. Why the hell was he distracting us? The best thing to do wasto roll withit. “1 admit,” |
said, “that weflirted some. Thetruthiis, | think she saw me as safe, because | wasn't chasing her.”

"You never didit."

"Certainly not. What about you? On Mars, maybe?"'
"l wish."

"Oh, redly?'

"Never,” hesaid. “ At least I'm not so secretive about it. Hell, | even joined a sculpture club, just to get
closeto her. That was Philadelphia, not Mars. Next to caving, sculpting isthe most consuming thing she
does."

"And here | thought you had afling with her."

Welaughed like net spuds drinking fruit beer and lamenting agirl neither had won. It drew us closer,
except that with heavy suits, in the dark, and in avacuum, we wereredly very far gpart.

Bart stopped. He was shining his plasmaonto the far wall, over the boulder field. “1 thought | saw
something shiny,” he said, sweeping thelight in aswitchback pattern. The high wall leered over uswith a
prow like the nose of an Easter Idand stone god.

"Shiny likewha?’ | wasthinking diamonds.

Theory hasit that the core of Jupiter isamoon-szed diamond, and that an ancient meteor smashed some
fragmentsloose. A diamond ring formed around Jupiter, the shards colliding and breaking each other up.



In an atmosphere, the surfaces of diamonds bond with gas molecules, capping them off. But in avacuum,
the surfaces had nothing to bond to, except when they bumped into each other. Sowly turning diamond
shards recrystdlized, bit by bit, until they looked like flat, spirding snowflakes the Size of dinner plates.
Or s0 say the computers.

Something changed, and the diamond necklace unclasped, diding to the outer moons. Great barbed
diamonds spun like whirlpools, snowing onto Callisto, to be there entombed for millions of years. The
whole theory could be proven by finding diamonds that showed traces of the snowflake structure. Then
we'd learn about Jupiter'sinner structure. Callisto would be the easiest place to find them, sinceits
minerals have not sttled.

| wrote apoem about it. The Great Red Spot was a bleeding wound where Jupiter's treasure was cut
from his heart. Callisto stole Jupiter's diamond necklace before he could reclaim it. She swallowed i,
then spurned the old boy, turning her back forever. That'swhy her orbit islocked—to avoid his gaze.

Romance aside, these theoretical diamondswould be hot items. Nanomite and Alchemetrix long ago
perfected the technique of manufacturing diamond and nanotube structures, using gas solventsto
intercdate the molecular planesinto any shape. Colleen cdled such diamonds denters, after someold
term for fake jewels made from Coke bottles. But on paper, the space elevator fell like the Tower of
Babd. The carbon nanotubes couldn't be woven strong enough.

Enter Schwarzites, nanostructures with negatively curved surfaces. Where nanotubes made of carbon-60
were built of hexagons, the theoretical Schwarzites could aso have some heptagons and pentagons
interlinked. These made the structures much stronger, breaking up the symmetry that invited clean
cleavage. It also caused the surfacesto curve themselves into pretty little beads. Among the applications
of such knotted lattices were molecular chain links, woven together with traditional nanotubes. Thistype
of “diamond necklace” could loop from the Earth to a space station, forming a viable space elevator.

No one could make Schwarzites, but they could occur naturally, possibly as aresult of the Jupiter
diamond robbery, with afair chance that some were stashed on Calisto. That's what Colleen was after.

| wasdll for it, but someone else had to figure out how to makeit al work. My role wasto find the raw
materias and bring them home without too many people getting killed.

"Thereitid” Bart said. He was holding his beam fixed on the nearer wall.

| added my light to his. From acrack in the ceiling, atrickle of something dark and shiny broadened,
following paths of least resstance, al leading down. On avertical dab wasthe area Bart focused on—a
dick of liquid, some evaporating off, some refreezing, and some tiptoeing through those deeping cats and

lazy dogs.
"Water,” said Bart. “ Thewater and oxygen plant isnot far from here. Thisis melt-off."

"It'stoo cold to melt.” Then athought struck me. * Colleen said that if anything happened to her, no one
should come after her. | thought she was just looking out for us, but whet if there was some other reason
for thewarning?'

Bart flailed hisarm at arock, thought better of it, and dapped histhigh instead. “Great!” he said. “ Just
great. A warning like that, and you don't even think to tell me.”

"I'msorry."

"Damnit!” Hehit hisleg again and turned to face me. His hedmet light shone directly in my eyessoit hurt.



“Y ou should havetold me! Werein serioustrouble, Chief."

Helooked around again, shining hislight first down the tunnel, then up at the dripping wall again. “Come
on!” hesad, taking off down the tunndl to the Bowels.

"Line!” | reminded him, but he wasn't dowing down. | hagtily looped ajump line to the main and checked
the orientation to make sure it wasn't gpooled tails out. The ridges could lead usthe wrong way if it was
backwards.

Bart was agood way off. | waswinded, and | heard Bart's heavy breathing too. This sort of stuation can
quickly crumbleinto chaos, without anyone knowing why.

"Bart,” | sad. “Takeit easy."

"Hurry up!” He stopped to wait for me. “Okay. Now let's get moving."

"Just aminute,” | said. “Tell mewhere we're going, and whét thisis about.”

"Sharron is expecting any day now, isn't she?’ he said.

"Cut the crap, Bart."

"Youthink she's gonna bregk water, just ick around here!” With that, he was off again.

Water bresking? So the dripping water on the walls above wasjust abeginning. Thetrickleswere fed by
asource that could only be the lake above. Therewas ahell of alot that Bart knew that | didn't.

"Bart!” | shouted. A wagte of air. The radio would clip the volume anyway. Bart said something, but |
couldn't makeit out. Com failure or just my heavy breathing? | shouted again, and stopped, to ligenin
relative slence.

"Hurry...” Words again, mixed with gatic.

"Bart, I've got acom problem. Copy, Bart. Com problem, over.” | degraded to push-to-talk,
remembering the resin smell from awhile ago. At a starting mix of 100 percent oxygen, an exposed wire
would be afire hazard.

The radio was dead. Through my helmet, | thought | heard sounds, though. Sounds like rushing water, or
maybe steam evaporating violently, somewherefar away. Through it dl, animagined voice, like Colleen
whispering, “Where are you guys?’ asthough shewastrying to keep me and Bart together just alittle

longer.

A crackle, and then: “ Copy, com problem, over. Y ou there, Chief?!

"I'm here, over.” | waked on until | saw Bart'slight. He was waiting for me. “No more rushing ahead.”
"Roger that."

"Now tell me exactly what's going on, before we lose radio completely. Thelakeismelting above us, isn't
it?"

"Yes,” he said, as we continued down together. There was till an edge to his voice, but he was being
dutiful. “I'm guessing the bottom is il frozen, but the warmth is bresking through.”

"Mind telling me about that?



"It's supposed to be a secret, and Colleen thought that if you knew, you'd fed obligated to put a stop to
it

"So thisisaschemeto find her diamonds.

"Of course,” sad Bart. “ Someone got the idea that if there were some frozen in the lakes, you could melt
theice, and let them sink to the bottom.”

"Good God,” | said. “Thewhole outpost is practically vacated, so she vented the excess reactor therms
into thelake."

"She or her engineer friends.”

"I knew nothing of dl this."

"Well, I'm sorry,” Bart said.

"And you didn't think it wasimportant to tell me when we set out to find her?"
No answer.

"Copy?’ | inasted.

"l hear you."

We were a the bottom of the cavern system, near the Sinuses. From there, anearly vertica shaft ledto a
broad tunnel, and then back to the Throat—a shortcut for lowering equipment. The ground flattened onto
the bowl that sat at the deepest part of the Sinuses.

Aswe neared the bottom, our lights illuminated something that shouldn't have been there. It waswide,
very tal, and dark. We probed it with our beams.

A peculiar apparatus had been congtructed in my absence, ahuge lattice of wide metal bands, sitting
upright on heavy legs at the nadir of the cavern. It was a broad cage, the size of aMartian sand blower.

"What the hdll isthat?’ | said, but | don't think Bart heard me. Then | noticed an object inside the cage,
resting at the bottom. It was obscured by some of the bars.

"What isit?"
Thistime he heard me, and he stopped cold. “It's her.”

| didn't understand, but looked to where his beam was pointed, at the object in the bottom of the
structure.

It was Colleen, lying motionless, trapped in the cage. Her lights and instruments were dark, and | realized
we'd picked up no telemetry. The metallic green and purple of her suit glittered, and | thought of how it
used to shimmer in front of me asmy light shone on her treading form.

Shewas dead, and it didn't seem right that she glittered like that. My head grew hot and light, and my
stomach hardened asif 1'd swallowed a potato whole. Colleen's faceplate was frosted on the inside, but
her face was outlined through the fog. A rivulet of steaming water was collecting directly under her.

"What the hell did Miller doto her?’ | said.



"l don't think he did anything."
"Well, who the hell put her in this cage?'

"Chief, theré's an opening right here.” He pulled at a crossbar, and alarge gate opened. “ See? Thetop's
open too. No one locked her up.”

"Then what? Did you know about this?"
"Honest, | didn't,” Bart said. “But | know what it is. It'saseve.”

Findly it became clear. The cage was adiamond net, the work of many people. Asthe frozen lake above
melted, the runoff would come down here, and any solid matter bigger than a breadbox would be caught
inthelattice.

"Colleen could get anybody to do just about anything,” Bart remarked.

"Wdl,” | said, “let's get her out.” | climbed two steps up to the gate, checked my baance on the narrow
rung at the top, and hopped in. | had to land on al foursto avoid faling on top of Colleen.

Bracing mysdf, | lifted her shoulders—and something caught. | looked out a Bart and waved a crooked
hand in afigure eight, the signa that something was stuck. | disconnected her life support harness and
lifted her off of it. One of the hosesto her scrubber had caught under the cage bars, and it looked like the
other side of the pack had wedged against the adjacent bar. She'd probably falen and gotten herself
locked to the cage floor. Miller couldn't free her, so hetried to go for help, running out of air on the way.

"She'sredly stuck,” | said.
"Leaveher."

My head reded. Colleen should only have been using the inboard hoses. Y ou never |eave loose ends that
can catch on something. She broke her own rule, mistake number one. Then she was stuck, aresult of
some stupid mistake number two. She should have been able to unbuckle the pack and sit up. Ther€'s
enough dack in the hoses to turn part way around, but she had not freed hersdlf. Mistake three.
Sometimes you never do figure how these things happen.

"What in theworld?’ Bart said.

"What isit?"

Hewas shining hislight at something on the far sde of the cage. “ Queenie!™

"Huh?’ | shook my head. Queenie had been Colleen's dog on Mars, put to deep and buried years ago.

A deep rumble and then a series of cracks vibrated through the cage and into my suit. The cage shook
dightly. Something distant but enormouswas giving way.

"We've got to get the hell out of here” Bart said.
"Okay. Help me get her out.”
"We don't havetime.”

"I'm going to get her out,” | said, breathing through my teeth.



"Therésnotime. Look.” He shone hislight a the calling. It waswet. A rapidly evaporating funne of
water dropped through his beam, hitting me square in the face. Steamn fled from it in al directions, but it
kept coming.

"Areyoudl right?'

| moved over, but the water hit Colleen, which | didn't like. | leaned forward, so the water hit my back.
“I'm fine. Lookslike they poditioned their sevein theright place.”

Bart was till on the backside of the cage. “ Get out of there!” he said with an urgent wave. “There could
bejunk faling on you any second.”

"It'sjust water,” | said, fegling pressure of an increasing flow on my back. I held Colleen in one arm, but
did not know what to do next.

"No, Rick! I'm talking about rocks or diamond snowflakes, and they'rerazor sharp!” That wasthefirst
time he caled me Rick since we started. He was done playing with my brain. Wewerein red trouble.
“Get the hdll out of there!™

| Iet Colleen down gently and climbed out of the cage. | expected him to lead the way, but he stood firm.
"First take alook at thismutt,” he said.

| rounded the cage, my suit steaming. Sure enough, it was adog, asort of cubist sculpture of what
looked like diamonds the size of my wrist console. It was about afoot tall, in agtting position. Not bad
for someone who had only dabbled with sculpture.

"I dont getit,” | sad.

"Queenie here isthe best monument we have to Colleen'swork. See, she's been recrystalized from
smadller pieces”

"So shewas right. Diamonds did come here from Jupiter.”

The growing flow of water from above was pouring down on Colleen in adow-motion waterfal. Theair
was thickening with mist, and we turned our helmet wipers on. Another distant rumble and crack, and the
flow doubled. The bowl we were standing in wasfilling rapidly. In amoment, it would riseto the top of
the cage legs and begin to cover our partner. Also, the humidity was playing trickswith my com link, a
frightening Sign that my e ectronics were compromised.

"Quick, Bart! Put down that dog and help me get her out of there."
"Giveit up, men."

"Okay, Bart, I've had about enough of you,” | shouted. I'd been lenient al thistime, out of respect.
Obvioudy, | wasthe only oneleft on our so-caled team. “Y ou've been fighting me dl day, hiding
information, needling me.... Y ou damn well are going to help me get Colleen out of thisholel™

"Rick, don't you see?’ Hisvoice was cam but crackled by static. “We can't get her out. We need to
take her dog."

"What?'

"It'sher legacy.”



| could see that the dog was some kind of mascot, but | felt obligated to take her home, and | was going
to doit. She wouldn't want avirtual burid; she'd want to be there, in person.

Bart made for higher ground with the dog. “Come on,” he urged. “I1t will beahell of alot harder to swim
out of here”

"NO_"

"Damnit, Rick! That's the wrong decision, and you know it. Look, as nice asit was, Colleen's body
means nothing now."

| started up the dope toward him. “I'm going to take you apart!"

My voice had raised ingtinctively, even though it was dectronically clipped, and now | found my hands
raised into clumsy, ridiculousfigts. A scene from a space spoof came to mind, where suited men had a
hilariousfigtfight in zero G. | grunted, haf laughing and haf furious. A spacesuit isadtraitjacket to man's
baser ingtincts. When technology enforces civility, | reminded mysdif, it isusualy agood thing.

All right, if Bart wouldn't help, I'd damn well get her up by myself. | climbed the cage again, to the door
that was gtill above the water that boiled, cold asit was. Bart stood on a boulder, cradling Queenie and
watching me. | heard gtatic, and then: “I'm getting out of here, now!"

"I'll makeyou aded,” | said. “If we can't get her above thiswater in five minutes, we give up and hightall
it out of here. Agreed?'

Sttic, then: “No, you idiot, I'm leaving now."

| shouted at him, but he either didn't hear or wasignoring me. It was no use. Without Colleen asabond,
our team had shattered like amiscut diamond. Bart turned and pointed the way out with two hands,
meaning we both go that way.

"All right,” | said, and Sgnded. “I'm coming. Five minutes."

Bart sarted up the passage. He might not find my jump line, but he knew hisway out. “1 think | figured
out why she made adiamond dog,” he said. “Dog is man's best friend. Diamond iswoman's.”

| chortled sarcadtically.

The water was lapping at the bottom of the cage, some steaming, somerefreezing. | climbed in again. My
chest heaved uncontrollably. “I may beanidiot, but I'm going to get you out of here.”

| could possibly float her out of the cage and onto higher ground. But there was no way | could carry her
al theway out. The Sinuseswere amogt directly overhead, and our pulleys were there. That's how the
cage parts must have been lowered down. | could turn up the pressure on our suitsto inflate them. Then
we could float up through the vertical passage, to the flat tunnels a thousand feet above. From there |
might be able to carry her out Devil's Throat.

| bled as much air into her suit asit would take. It swelled up and bubbled into the risng water from a
one-way overflow vent. There was plenty of pressure—what had started as 100 percent oxygen was
probably less than 10 percent now, but that didn't matter. | detached the pack. Next | added some
pressure to my own suit.

| laid down in the wal-deep water, testing my buoyancy. No good. | still sank. Colleen was barely
buoyant, not having the burden of the breather pack, but she couldn't keep both of us above water.



A sudden splash next to me made me awarethat | could hear through my suit falling objects growing
louder. Another object fdl, and | saw it thistime. It looked like arough diamond al right, but it wasn't a
welcome sight. It nearly hit me. We were Sitting at the bottom of the sSieve, where dl the debriswas

supposed tofall.

| had dmost no extraneous equipment to doff. | removed afew things from Colleen's suit, but it didn't
help. The suits just weren't made for underwater use. There was no buoyancy control at al.

Something huge plowed into the water next to me. A rock, followed by adiamond that cracked against

Colleen's hemet with a sickening sound that seemed far avay. Eveninlow grav, it had accelerated from
agreat height. The object had made adeep groove in her faceplate, which was adenter. Whatever had
hit the plate was harder than diamond. A Schwarzite chunk, maybe?

| was standing in the cage, and the water was up to my helmet. | was sarting to fee the cold. The water
conducted heat from my suit much faster than vacuum. | turned up my heater and immediately smelled
hot resin.

| let the water rise above us. Maybe when we were completely submerged, we would float just under the
surface. It was easier to see underwater, without the fog, and when another diamond splashed into the
cage, thewater cushioned it some. Unfortunately, we weren't floating at all. If | let Colleen go, she did
float upward, but when | held on, down we stayed. There had to be away to make thiswork. | tried
adding more air, but we ill didn't float.

There was nothing more to ditch, except the friend | had given so much for aready. Leaving her was
unacceptable. Y et, through my stubborn determination broke the hard-earned wisdom of the cavernauts:
Get the hdll out of there. Colleen's voice was somewherein that chorus, and that made it okay to give up.

What the hell was | doing out here, risking my neck for another woman?? Colleen was one of the guys, |
always said. Sharron understood that, bless her heart, and had let me come out here, but for what? To
help Colleen achieve her dream? Maybe Bart was right to take the dog instead of Colleen. Colleen was
gone, but her dream might live.

| looked toward the jump line and the way out, but my light disspated quickly in the water. Decison one;
It was no longer an option going out that way. Options? Colleen’'s empty suit should make a good float.
Decision two: Remove her suit and useit to float up the shaft. Maybe | could use the cable asaguide.

| started with her pant straps. The waist was sedled with aplastic ring and composite buckles. The sedl
broke easily, and air bounded into my face and up. | guessed that | was now under fifteen feet of water,
and | was sarting to fedl adight pressure squeeze.

My suit held about one-third atmosphere of positive pressure in avacuum. Under water, 1'd be
“upside-down,” meaning that the pressure outside my suit was greater than the pressureinsde. It was
rated to take two atmospheres upside-down, and | did aquick estimate to try to determine how deep |
could be before getting crushed.

The gravity of Cdlisto was one-eighth G, which meant | could be eight times deeper than on Earth before
being crushed. I'd be okay at about 150 meters, but I'd use up my air much faster.

| pulled off Colleen's pants and wedged them in the gate while | worked on the torso. That was the hard
part—her arms were stiff and didn't want to come out.

| removed the helmet, at last looking at her face. It was not attractive under the dirty refraction, but it
wasn't as grotesque as |'d feared. Her freckles were still cute. Then | saw achoker around her neck, a



diamond necklace of woven strands with hexagonad links. A modd of aspace eevator chain. When |
pulled on it, the links tightened like a Chinese finger trap. Clever, and no way to get it off.

Neither did removing the helmet help in loosening her arms from the deeves. | was expending alot of air
intrying, and it just wasn't working. | could remove the gloves, but they weren't the problem.

| vomited in my helmet, most of it going down my neck. | let Colleen gently down. Shefdl like afluttering
feather, hair drifting, legs dressed in thermal underwear.

There was no time to remove the entire suit. The leggings would have to be enough. With the boots
integrated, they should hold air when inverted. | cut alength of linefrom ajump red and threaded it
through the harnessrings. | looped these under my arms and held the pants over my head. Then |
dropped down to Colleen's bottle and released her stae air into the pants. They inflated above melikea
grotesque parachute. Two boot mintsfell out and tumbled over my chest pack. That was so like her, to
carewhat her feet smdlled like out here.

| drifted upward. | shone my light down, seeing Colleen faintly below, defiled and degraded. | wasfrigid,
drifting in adead moon. | could hear the heaving of ice through the sound of the bubbles escaping the
pants asthe air expanded. My hands grew numb.

| turned my attention overhead, to make sure my float didn't bump the roof and collapse. With my wrist
light, | scanned for the pulley line. | had asense of whereit was and kicked in that direction. | met the
doping roof and pulled Colleen's pants to the side, pushing on the rock with my other hand. This
provided better locomotion, and | guided mysdlf toward the shaft. The dopeled that way, and soon |
saw abright linein the water—the reflective pulley cable.

| met the cable and looped aleg around it. The pressure was getting worse, my pump motor was
grinding, and rancid smoke from the electrica heater problem was beginning to choke me. Asthe water
level rose, | rosetoo, quietly, the occasiona crash of ice or rock shaking the water column around me.

* * % %

Likeit or not, it wastimes like thiswhen my creative juices flowed. Bart played guitar, Colleen had her
sculpture, and | was afrustrated poet.

Sailing isFreudian, | once wrote. Y ou don't explore, but make love to the sea, caressing her swells,
yielding to her seductive currents. But rolling over her sensuous surfaceisforeplay. To consummatethis
love, you have to submerge, to fin aout inside her.

With eyes closed or irises agape, you float in sensory overload, the languages of shrimp, porpoises, and
propdlersasfamiliar asthe mutter of your own bubbles. The buoyancy compensator isan antigravity
device; with physical bonds unfettered, the spirit roamswhereit will, the body—astrd, flying inalucid
dream, circumnavigating citiesof cord.

A caveisthewomb of amountain. Y ou can yode up atrail with afeather in your cap, warbling of
frivolouslove for the mountain, or you can enter her intimately, seeking her deepest secrets.

The union of seaand mount is cave diving. The upwelling thrust of the pring triesto deny entry, and you
areasamon, fighting your way upriver to spawn. Between dark walls your sensesturn inward, and you
can hear your heart beating. It's not how far in you penetrate, but how far out you get that matters. There
must be life after depth.

The cave helpsyou. Her current sphons you up the cand, head first, panting Lamaze into your regulator.
Youred inyour line, an umbilica, and in agush you are squinting in sunlight, dripping, and taking your



first unaided breath.

The deepest mystery isthis: Y ou enter the watery cave asthe love maker, yet emerge asthe love child.
Y ou learn to walk and to fly away, seeking unending rebirths, world after world.

* * * %

| bumped into something overhead. My makeshift float buckled, letting most of the air escape. The pants
fell to the Sde, no longer holding me up. | grabbed onto the cable with both hands and aso squeezed it
between my thighs.

What had happened? | looked up to see asolid ceiling. The cable looked cut, but that couldn't be,
because it was holding me up. | groped &t it with one hand.

The cable disappeared into the solid rock above.

How could that be? Maybe the rock wasn't so solid—it's hard to tell with gloves on. Either the celling
had become plastic and intruded onto the cable, or the cable had cut into something relatively soft. That
sometimes happensin mud caves, which thiswas not. At least, it hadn't been. The water might have
suspended loose materid, or perhaps mud was draining from the lake bottom.

Whatever the case, | was trapped. | tugged the cable, but it didn't move. Instead, the water clouded, and
visibility went to zero. | got ajump spool from apocket and clipped it to the cable. | was going to have
to run a pattern around this obstacle.

| set out to swim inawidening spird, but as| let go with my hand, | began to drift downward. Damn it!
I'd lost my buoyancy. My leg was still hooked on the cable, and | drew myself in, supporting my weight
withit. | was under agiant wad of mud with no way to get over it.

There | hung, blind and freezing. The pressure was building, and it was sarting to hurt. Why the hell had |
left Sharron for this? Sheld raise our kid aone, and when the kid asked where was daddy, she'd hand
over the binoculars and point at the night sky. “Y our idiot father isfrozen dead in one of those dizzy little
dots whizzing around Jupiter.”

She never got my poetry. “If being acavernaut is such atransforming experience,” she once asked, “why
can't marriage be, too?"

It was getting hard to breathe, like a Sumo was sitting on my chest. The water was till rising above me,
increasing the pressure. Buoyant or not, | was getting over that obstacle, if there was any way to doit. |
let Colleen's pants go. Maybe they'd find her down in the abyss, restoring alittle of her dignity.

There were sometoolsin my pocket, and clinging to the cable, I got out the most versdtile invention in
the history of mankind: abig-ass, flathead screwdriver. If this rock was soft enough to absorb ataut
cable, ascrewdriver ought to gouge aholeinit.

| set my jump lineto spool out by itsalf, in case | needed to come back. It was a habit; | wasn't coming
back. Then, with abroad arc of my right arm, | stabbed at the surface above with the screwdriver. The
ceiling had the consistency of clay, and the driver sank in, to the grip. Using thetool asalever, | bent my
wrigt, pulling mysdlf from the cable and dong the underside of the roof.

Floating in low grav, it didn't take much to support me. The screwdriver did thetrick, but | only had one.
| pulled it out quickly, and took another quick stab at the celling before | fell away.

| snorted to clear my nose, not caring what came out of it. | tried asmaller arc of my arm. | couldn't
afford to miss. So with small brisk stabs of the driver, | moved along the ceiling.



The celling was curving around and gently upward, so it seemed | was rounding the obstruction. | was
dated, and in afew minutes, | wason my belly, ill pulling mysdf aong with the screwdriver. | was
afraid to stand up, because if something happened, I'd want to be ableto dig in quickly.

| became aware of my lights—the water had cleared considerably, and | played my main around. |
thought | saw the cable dimly reflected, and | made in that direction. It wasthe upper part of the cable,
shining in my light, angling from somewhere insde the huge obstruction up to what had to be the exit
tunnd of Devil's Throat. Safety be damned, | stood up and took off for the cable.

Immediately | wasjerked off my feet, and | fell on my face. Something had caught. | reflexively twirled a
hooked hand in afigure eight, but there was no oneto signa. My jump line had played out and caught. |
ripped it from its carabiner and threw it away. Standing, | could barely get any traction, but | leaned
forward and pounded my feet.

My legs hurt, and mud was swirling into the weter. | drove on until | could see the cable gleaming just
ahead. My gloves saized it like ravenous jaws, and my screwdriver fell away. | pulled mysdf up, hand
over hand through the numbing water.

| heard more sounds of cracking and roaring. A strong upwelling hit me, yanking the cable from my grip.
| could only guess what caused it—perhaps some gigantic collgpse in the Sinuses was coughing whole
galleries of water upward.

| had lost my last umbilical, surrendering at last to the dements | had so methodically conquered.
Tumbling, | logt dl sense of direction, struggling to keep my limbs from twisting behind me. My air pack
was dipping, and | Strangled the straps against my chest.

The sound of an otherworldly surf crashing onto arocky shorefilled my helmet, and | imagined that a
wave of static was also awakening my radio. | did crash, not onto rock, but onto a sheet of surging
current that dapped mein what fdt like ahorizonta direction.

Suddenly, my faceplate hit something hard. | was on my stomach, on the floor of atunndl. | could seethe
glint of what might be afixed lineto onesde.

The rush of water subsided and fell back, dragging mewithiit. | grappled and kicked and managed to
brace my legs againgt aprotrusion. A terrible choking sound like the gulp of aleviathan swallowing the
seafilled the cavern, and hissing vapor seemed to flee the world as the remnants of the lake fell into the
bowesof Cdligto.

No, not bowds. A womb.

It was now dry and pitch black, except for one bright bolt ahead. It was an illuminated line, which meant
that | had to be just below the Devil's Throai—and only a couple of hundred yards from warmth and air
and life. As| got up and made for the line, | found that my radio had indeed awvoken. | waswithin range
of the deep antenna.

The sgnd strengthened, and the data broadened as the ribbed line vibrated through my fingers, singing to
me of theway out. | filtered dl the sounds and sights arriving from the WyrdNet, looking for something
very specific. When you're looking for aneedle in ahaystack, it's nearly impossibleto find. But when
you'relooking for astraw in astack of needles, it'salot easier. Whatever doesn't poke at you to buy
something, provide persond data, Sign acontract, be your “friend"—that's the message you're looking
for.

Gotiit!



Sharron's blessed face gppeared on my heads-up display. | wanted nothing more than to reach through
millions of miles of WyrdNet and touch it. She smiled, and her latent voice said, “It'saboy.” That
announcement, carried by excited photons, would soon ripple past Saturn and beyond, in al directions,
chasing the very edge of spaceitself. The universe had just changed, ever so dightly, but forever.

"Have you picked out aname?’ she said.
"Yes,” | answered. | was gasping, shivering, coughing, and crying. “Roger That."
Copyright © 2008 David Bartdll
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Science Fact: FROM TOKEN TO SCRIPT: THE ORIGIN OF CUNEIFORM Henry Honken
L ogographic scripts

Writing is speech made visible: dong with waled cities, the whed, metalurgy, and acode of laws, it's
oneof the defining marks of civilization.

Though human language is thought to have originated anywhere from 10,000 to 100,000 years ago,
writing isvery young. The earliest known written records go back only to the late fourth millennium B.C.
During those four millennia, the art of writing wasindependently invented at lesst five times. Written texts,
as opposed to pictographic records, appear first in Mesopotamia, Egypt, and Mohenjo-Daro. Over a
thousand years later, the Shang oracle bones are inscribed with symbaols, which later devel oped into
Chinese characters. On the other side of the world, the Olmec precursors of the Maya glyphsfirst
appear about 800 B.C.

Writing systems can be roughly divided into aphabets, syllabaries, and logographic sysemsin increasing
order of complexity. Asde from China, Taiwan, Japan, and Korea, where texts are wholly or partialy
written with Chinese characters, dl modern written languages use an aphabet. In spite of the advantages
of amplicity and ease of learning that characterize an dphabet, however, dl of the earliest scripts make

use of either asyllabary or logographg 1].

Almogt dl of the world's a phabets, many researchersthink, have acommon originin the Near East
around 1500 B.C. so that, for example, a continuous line of descent may be traced from early Semitic
a phabets through the Greek aphabet to the Cyrillic aphabet used in the countries of the former Soviet
Union.

An aphabet has one symbol per phoneme, the minimal contragtive sound. Words are made up of
phonemes organized into rhythmic units called syllables. In the English word “nitrate,” seven phonemes
combineinto two syllables“ni-” and “-trate,” phoneticaly [nai-tret].

* k k %

Table 1. Examples of Kana, Kanji, and Cuneiform

* k x %

Asareault of their tangled histories, modern aphabets often suffer from irregularities. In the example
word, the diphthong “a” inthefirgt syllable iswritten with asingle character and thefind -eisnot even
pronounced, its only function being to show that the preceding “a’ should be pronounced aslong [€] as
in“bait” [bet], rather than short [ag] asin “bat” [baet].

Note also that contrastive sound meansthat only those phonic differencesthat corrdlae with a
difference of meaning are written. In the homophonous “ night rate” [nait + reit], the“t"s at the beginning
of “-trate’ and theend of “night” are phoneticaly different, but are written with the same symbol.

A syllabary isascript that has a separate symbol for each possible syllable. Thiswould be very unwieldy
in English because of the greet variety of syllable typesbut in languages with asimpler syllable structure a
gyllabary can bevery efficient.

Japanese has amixed script. In addition to Chinese characters called * kanji,” Japanese employs two
gyllabaries, cdled “kana.” In generd, Japanese syllables begin with a consonant and end with avowel
and there are no consonant clugterslike the “-nks’ in English “drinks.”

The kana charactersfor the syllables“ka, ki, ku, ke, ko™ (see Table 1) are completely different from the



vowel symbols*“a, i, u, e 0"; amilarly, the charactersfor “ka, ta, ha, ma, ra’ have no common element to
represent the “-a."

Japanese kanji were borrowed from China through the offices of Korean Buddhist missionarieswho had
settled in Japan. These characters, ill used by the Chinese after 35 centuries, form a logographic script.
Logographs are characters that represent whole morphemes, the basi¢ units that make up words. For
example, intheword “manliness’ there are three morphemes, “man,” “-li-,” and “-ness,” none of which
can befurther subdivided.

Sincethere are thousands of morphemesin any language, alogographic script is much larger than an
aphabet or syllabary. The average literate Japanese or Chinese will control around six or seven thousand
characters. An additiond difference between logographs and aphabetic symbolsisthat the former
frequently have aninternd structure.

Some Chinese characters areiconic, that is, derived from pictures of the concept they represent, but
these comprise only asmall percentage of thetotd. In Table 1, “sun” and “water” are examples. Other
characters are combinations of one or more Smpler characterslike“bright” in Table 1, whichis
historicaly derived from “moon” and “window."

The mgority of characters are composed of a semantic component called “the radical” and a phonetic
component. In Table 1, the charactersin the middie row of the kanji section are both read “chi.” The left
part of chi “pool” isthewater radicd, asmplified form of “water” seen in the line above; thistellsthe
reader the character hasto do with fluids. Theleft part of chi “ground” isthe earth radical which identifies
the character as having something to do with earth. In both cases, the phonetic “chi” givesaclueto the
pronunciation.

Both Egyptian hieroglyphs and Sumerian cuneiform are organized along smilar principleswith some
iconic symbols and others with semantic and phonetic components.

* * % %
Ideason theorigin of writing

Egyptian hieroglyphs seem to spring into existence full-grown like Athenafrom Zeuss brow. The oldest
Sumerian characters sometimes show a devel opment from clearly pictorial formsinto the more abstract
wedge-shaped characters, but here also the earliest records aready make use of hundreds of symbols,
many of which are not clearly motivated as pictures.

Asareault, most histories of writing are lamentably vague about the earliest stages. Up until the last
couple of decades, the received opinion was that writing was invented in Mesopotamia and a century or
S0 later spread to Egypt. Since the details of the two scripts are quite different, the spreading presumably
took place by means of what anthropologists cal stimulus diffusion.

Likeions across amembrane, ideas diffuse from one culture to another. In recent years, karaoke diffused
from Japan to Americaand the Goth style of clothing in the opposite direction. Stimulus diffuson means
that the ideadoneisborrowed[2]. In the Egyptian case, the presence of clearly Mesopotamian features
such asthe use of cylinder seals points to a strong Mesopotamian influence around the end of the fourth
millennium b.c. and since the earliest known examples of hieroglyphs were dated about a hundred years
later than the earliest recordsin M esopotamia, researchers concluded hieroglyphic writing wasinspired
by the Sumerian example.

Neverthdess, writing, in the form of seds, paettes, funerary stelae and so on, emergesin Egypt just
before the unification of Upper and Lower Egypt and the beginning of the Old Kingdom, aready highly
developed with many signs functioning aslogograms and the rebus principle fully established[3].



The Egyptians wrote on a paper-like substance made from the papyrus reed, but in Mesopotamiathe
medium was clay. The clay was formed by hand into squarish tablets, flat on one side and dightly convex
on the obverse. The signswere scratched out or impressed into the clay by means of astylus cut froma
reed. In the earliest examples, some of the Signs are recognizable pictures, but these are eventudly all
replaced by graphs made up of wedge-shaped (cuneiform) lines.

The most ancient tablets (like those found a Uruk[4]) are different in many waysfrom later writing. They
areamog dl economic in nature (though some are dictionary-like lists of Sgns). Thetabletsarelaid out
invertical columns and within the column each record is placed in abox. The ordering isnot linear and
the style istelegraphic like entries in an appointments book.

The oldest records are in Sumerian, alanguage with no known relatives or descendants. Sumerian is
agglutinative—with suffixes piled up in long chains. dumu (“son™); dumu-me (*sons’); dumu-me-a-ni (“for
hissons')—and ergative; that isto say, the subject of atranstive verb takes aspecid suffix. It isthus
quite different from any European language and when the first Sumerian records were discovered,
puzzled scholarsthought it was atrick of the scribes.

* % % %
Cuneform

About the middle of the third millennium, the neighboring kingdom of Akkad adapted the Sumerian
cuneiform script to their own language (Athnaum akkaddtum—"tongue of Akkad"). Even at that immense
distance of time, Akkadian isidentifiably Semitic. Compare, for example, “bull"—urum in Akkadian, ir in
Hebrew, or “house’—bu in Akkadian, and bit in Hebrew.

The example below will give someideaof how the Akkadian scribes wrote a sentence.

* k x %

* k% k %

Thefird lineisthe transcription identifying each sgn asa Sumerian word, Akkadian syllable, or
determinative (anaogousto the radical or semantic component in Chinese charactersin Table 1).
Assyriologists conventionally transcribe Sumerian words with capitals and write determinativesin raised
position. The second lineisthe Akkadian reading of the same cuneiform sentence. The preposition ana
("for") iswritten with two phonetic Sgns, “a’ and “na.” The noun baet ("house,” here used for “temple”) is
written with alogogram whose Sumerian reading was“e.” The name of the god Dagon iswritten with the
determinative dingir ("god") followed by two phonograms, “da’ and “gan.” The noun daltam ("door") is
written with the determinative gi (“wood") followed by the logogram for “door,” read “ig” in Sumerian.
The sentence ends with the verb “make” written with the Sumerian logogram “du,” followed by a
phonogram “u” to mark the past tense.

Thus, like Japanese, the Akkadian cuneiform was amixed script in which logographs were combined
with phonetic sgns. And just as kanji have both Chinese and Japanese readings, the cuneiform signs had
Sumerian and Akkadian readings.

Since the Akkadian phonetic system was completdly different from that of Sumerian, the Akkadian
scribes faced many problemsin adapting cuneiform to their own language. As nearly as can be
determined from the data, the consonant systems of the two languageswere asin Table 2.

* * * %

Table 2: Consonant system of Sumerian and Akkadian

* * % %



The mgor problem faced by the scribes was that Akkadian possessed sounds not found in Sumerian,
like the emphatic consonantg 5] t., g, s.. These were never consigtently distinguished in the history of the
script. In particular, final consonants are indeterminate so that -ad, -at, and -at. can al be expressed by a
sgnread AD.

Asthe script devel oped, two things happened that greatly obscured the pictorial eement inthe signs.
Firg of dl, dl of the sgnswere rotated by 90 degrees. Secondly, the permissible components of Sgns
were reduced to two: the wedge:

and the“Winkdhaken"

and the permissible orientations to horizonta, oblique (almost dways pointing to four o'clock) and
verticd.

* * * %

In addition to the script itself, the Akkadians borrowed the Sumerian sexagesimal numerical notation.
Unitswere represented by avertical

wedge and tens by a Winkelhaken or hook

After 2000 b.c. in the later Babylonian mathematics, this became apositiona system inwhich, for
example, 75 was expressed as 60 + 10 + 5; avertica wedge, ahook, and five wedges.

The kinds of texts a so expanded from purely economical recordsto prayers, hymns, omens, literary and
scholarly works, contracts and treaties. During most of the third and second millenniums, in fact,
Akkadian wastheinternationd language of diplomacy.

* * * %

The Token System

Speculations on the history of writing have been given anew twist in the last twenty years by Dr. Denise
Schmandt-Besserat at the Univerdty of Texas. Although the origins of most writing sysems are il
ghrouded in mystery, in the case of cuneiform at least, Schmandt-Besserat has suggested that the earliest
Sumerian symbols are derived from an accounting system using baked clay tokens that goes back to
Neolithic times. In other words, writing originated not out of aliterary need as we moderns might expect,
but out of that dry stick, accounting.

Thetraditions of literate peoples have usudly attributed the origin of writing to the gods:

* * % %
*gtolen from Enki, god of wisdom, by his daughter Inanna.

*taught to the Babylonians by the sea-creature Oannes (a being with the body of afish, but the head, feet
and voice of aman), the kind of evidence that Carl Sagan speculated might support avisit by diens.

*given to the Iradliteson Mt. Sinai by Jehovah in the tablets of the law.

* k x %

But when scholarsfirst began to speculate on the origin of writing in asystematic way, the iconic eements
of early scripts suggested that writing began as pictures. Thisview, introduced by William Warburton,



bishop of Gloucester, based on his studies of Egyptian and Aztec texts, has held the field up till modern
times. Thefact that the mgjority of Sgnsin the earliest writing are dready so abstract that their pictoria
origins can't be identified was blamed on primitive mentality or the clumsiness of scribes.

Scholars generdly agree that the first examples of true writing (as opposed to pictorid records) are the
clay tablets found in Mesopotamiainscribed in Sumerian and another ancient language called
Proto-Elamite. The earliest of these can be interpreted to some extent by reasoning back from the known
cuneiform symbols and appear to deal exclusively with economic matters. These written records are
dated at around 3500 B.C. but the firgt cities are very much older. The oldest level at Jericho dates back
t0 9000 B.C. The question then arises: How did city governments keep records in the period from 9000
to 3500 and, given that the oldest writing was aready largely abstract and phonetic, what were the
precursors of the Sumerian and Elamite scripts?

Schmandt-Besserat's research did not originally deal with writing at al. She began her investigation with a
study of uses of clay before pottery. In the course of examining clay assemblages retrieved from
excavation stesin the Near Eagt, she noticed many of them contained small objects in geometric shapes.
Found everywhere, their function was mysterious. They were varioudy described by their findersas
objects of uncertain purpose, enigmatic objects, amulets, game pieces and so on. “What they were used
for isanyone's guess,” said archeologist Carleton Coon, who compared them to clay suppositories.

In a1959 paper, A. Leo Oppenheim of the University of Chicago described an odd hollow clay tablet
found at Nuzi in Northern Irag. The cuneiform inscription on the tablet began * Counters representing
small cattle’ and went on to list numbers of various kinds of sheep and goats, atotal of forty-nine. Insde
the hollow tablet, the excavators found forty-nine counters matching the number of animals. The
Akkadian word for the counters, abnu (plurd abnati), had been found in other archivesin economic
contexts, which suggested they were used for accounting.

Using such stone or baked clay counters as accounting devicesis by no means unknown. They suggest,
for example, the caculi[6] the Romans used to cal culate with on counting boards.

Studying the impressions of cylinder seals on baked clay globes found at Susa, the source of the
Proto-Elamite writing, the archeologist Pierre Amiet suggested that the clay objects modeled in various
shapes and found inside these clay globes were caculi that represented commodities. In Amiet's view,
the shapes of these calculi might have ingpired writing.

Fragments of bone and antler inscribed with pardld lines have been found asfar back asthe Paedlithic.

They have been interpreted astalies, though it isimpossible to say what was being talied. Onetheory is
that they used cycles of the moon to keep track of group meetings and activities. If so, these artifacts are
some of the oldest evidence of abstract thought and record keeping.

The tokens studied by Amiet and Schmandt-Besserat fdl into two groups, smple and complex. Smple
tokens have basic geometric shapes. spheres, flat disks, ovoids, cones, and sometimes animal heads.
Complex tokens have incised lines, punch marks, new shapes such as coils and even appliquéd pellets.
The smple tokens are the most ancient and widespread. Complex tokens appear |ater, are associated
with city sitesand within the citieswith temples and storehouses.

Tokens are found scattered in refuse heaps suggesting they were disposed of after use. When found in
dructurd remains, they are generally in groups as though stored in containers of some perishable materid.
They are often perforated suggesting they were strung on cords.

According to Schmandt-Besserat, the tokens are part of an ancient accounting system, perhaps
suggested by the use of pebbles or other natura materialsto taly. The advantage of using tokensisthat



they can be manufactured from clay, awidely available and easily worked materid, in different shapes
and sizesthat can represent different commodities and measures. It isthus no accident that the tokens
appear at the beginning of agriculture and citiesin the Near East and away of life requiring detailed
record keeping.

In the early fourth millennium B.C. the record-keepers devised new ways of storing the tokens. As
records, associated tokens had to be kept together. Stringing groups of tokens on a cord has already
been mentioned. The other way was to enclose a set of tokensin aclay envelope.

The strings of tokens were attached to baked clay bullae that show perforations at both ends and are
covered with cylinder sed impressions. The attached tokens gave the details of the transaction and the
sedsidentified the participants. If the tokens were stored inside an envelope, they were first impressed
into the exterior of the clay. These impressionswould provide a précis of the details without making it
necessary to break the envelopein order to check the transaction.

At alater stage in the history of the token system, clay tablets are found with impressions of the tokens
just like those on the envel opes. The accountants had discovered that the clay impressions could be
separated from the tokens and still function asarecord. And of course toward the end of the fourth
millennium archeologists find clay tablets bearing symbolsincised with astylus, symbolswhichin the
interests of greater efficiency evolve from drawn linesinto sequences of wedge-shaped marks, the
familiar cuneiform.

In Schmandt-Besserat's view, these facts point to anatura evolutionary sequence (see Table 3).

*|n the more complex societies that develop after the beginning of agriculture, casua talieswith pebbles,
twigs, seeds, and so on no longer suffice.

*They are replaced with “ artificial pebbles,” the baked clay tokens, which have the advantage that they
can be molded into different shapes to represent the objects being counted. (The correlation with the
agricultureis clear from steslike Mureybet in Syriawhere the earliest two levels are hunting-gathering
and tokensfirst gppear in levd 111, dong with the first Sgns of agriculture).

*Over millennia, the token shapes are added to, with the most complex associated with the cities. There
are various methods of storage as groups. baskets, jars, strung together, and eventualy in clay envelopes.

*To make clear the contents of the envel ope, the custom grew up, perhaps suggested by the use of
cylinder sedls, of impressing the tokensin the clay before baking.

*Once these impressions are seen as arecord, it is natural enough to make arecord smply by impressing
the tokensinto aclay tablet and from thereit isonly astep to drawing the symbolsinstead of impressing
them.

* According to Schmandt-Besserat, the step to writing was triggered by a requirement to record the
persona names of donors and names of templesin the accounts (PNsin Table 3), which made it
necessary to add signsto the inventory of token shapes.

* k x %

Thislast step would be dramatically confirmed if the early written characters matched the token shapes
with the same meaning. Schmandt-Besserat believesthey do in many cases (see her Scientific American
article), but her examples have inspired some criticism. To seewhy this point isabit tricky, consder the
waysinwhich smilar words are related in spoken language.

* * % %



Table 3: Sequence of development of writing.

* k x %

Roughly spesking, there are three reasonswhy smilar symbolsin different syslems might have the same
meaning.

One system might copy another as English has copied “ skunk” and “woodchuck” from Algonquian
Indian languages and as the syllabary Sequoyah devised for Cherokee uses some characters minted by
Sequoyah and others borrowed from the roman script.

The resemblance might be the result of common origin. The roman letters I'm using to write this essay, the
Greek a, b, g and the Cyrillic charactersin “Pravdd’ aredl ultimately descended from an early
Phoenician aphabet.

Or the resemblance might be amatter of chance.

* k% k %

Sincethere are only so many geometrica shapesthat can be used to form smple letters and most
languages have 20-30 sounds, the probability of choosing the same shape independently isnot smdl. The
Romans used avertica graight lineto writethe sound “eg’ asin TITUS (tee-tuhs); the same“eg’ sound
is represented by avertica linein the Korean hangul script, which hasno historical connection with the
Roman aphabet. Compare dso in Table 1 the smilarity in the pictographs that led to some Sumerian and
Chinesedgns.

Asan example of the kind of evidence you would look for to prove common origin, consider the names
and ordering of the letters of the a phabet. Thefirst four lettersin the Greek aphabet are a (alpha), b
(beta), g (gamma), and d (delta); these represent the sounds“a’ asin “father,” “b” asin “bother,” “g” as
in“gather,” and “d’ asin“dodder.” Thefirgt four lettersin the Hebrew aphabet are deph, beth, gimmd,
and daeth, with the same sounds except that deph isaglottal stop rather than avowe.

In English, the letters are named by their sound: “ay, bee, see, dee’ and so on, but they preserve the
same order asin the other two caseq7].

Notefirst of dl that thisorder isarbitrary. Thereis no reason why the symbols should begin in the back
of thethroat with aglottal stop, jump forward to labid “b,” then back again to velar “g,” then forward
againto dentd “d."

Note aso that the Greek names are Smply namesfor the | etters, have no other meaning in Greek, and
closaly resemble the Hebrew names. It ismost unlikely that this arbitrary order would have devel oped by
chance. Instead, the ordering and correspondence in names point to acommon origin.

Schmandt-Besserat points out that the shapes and markings of many of the tokens closaly match early
Sumerian characters, some of which can be read. For example, the Sumerian character for “sheep” was
acirclewith a cross resembling the disk token with an incised cross.

Unfortunately, thereisno way a present to independently establish what each token signified.

* k x %

Present Status

Some scholars have seen an evolutionary trend in the history of writing. Writing begins as pictures, bursts
into bloom as glyphs, and culminatesin the aphabet. But like living organisms, scriptstend to evolve to
the point where they're as good asthey haveto beto work at al and freeze in place.



Cuneiform was clumsy in many ways. It had a high degree of redundancy, didn't make certain phonetic
digtinctions, and the clay tablets were bulky and hard to store. In spite of these shortcomings, cuneiform
was spectacularly successful, enduring for over three millenniaand serving Akkadian, Persian, and Hittite
aswdl as Sumerian without taking the next step to an aphabet.

For the reasons given earlier, received opinion among archeol ogists has been that hieroglyphs devel oped
asaresult of stimulusfrom the Near East. Recent discoveries have pushed back the earliest date of
Egyptian writing[8], however, and linked it with accounting just asin Mesopotamia, so it isquite possble
that the hieroglyphs represent a completely independent devel opment.

Writing also seemsto have an independent origin in China, Southern India (the Mohenjo-Daro script),
and Middle America, but the archeological record is much spottier in these areasand it isnot clear
whether the sequence of events was the same. Indeed, in China, the earliest evidence for writing is
magica, connected with a system for divining the future, and in Meso-Americawith caendrical and
historical records.

Up until recently, al these scripts seemed to pop into existence like rabbits conjured out of amagician's
hat. Schmandt-Besserat's theory has, for thefirst time, provided adetailed picture of how one script
could have evolved in anatura way. The next step, then, isto fill out the earlier record of other scripts.

Onemajor problem for research in thisareaisthat archeology in China, India, and Mid-Americahas
lagged behind archeology in the West and the basic dataiis lacking for the earlier stages. Until archeology
catches up, the history of writing in the other areas will remain obscure,

Another mgjor problem for future research isto explain the striking resemblancesin structure between
unrelated scripts such as the use of semantic determinantsin cuneiform, hieroglyphics, and Chinese
characters and the universal use of the rebus principal to write abstract words. Arethese linguistic
universals or are other systems possible?

Finaly, if smilar evolutionary sequences can be established in dl culturd aress, it may be possibleto
establish aworkable theory of human history. Shades of Isaac ASmov's psychohistory!

Copyright © 2008Henry Honken

* % % %
Endnotes

Note 1. According to Ho-Min Sohn, North K orea has abolished Chinese characters and uses only the
hangul aphabet, but South Korea till uses amixed script in which Chinese characters are used to write
Chineseloan words. But thisisin flux and thereisalot of variation depending on the writer and the kind
of text.

Japanese uses amixed system in which kanji are used for dmost all Chinese loan words (alarge part of
the vocabulary) aswell as most native Japanese nouns, adjectives, and verb ssems and the two kana
gyllabaries are used to write inflections, other grammatica forms, and more colloquia words.

The Cherokee syllabary, Vai syllabary (West Africa), and those invented by missionariesfor Cree and
Inuit are moribund. Modern languagesiif they are written at dl use variants of the dphabet: Roman,
Greek, Cyrillic, Semitic, the Devanagari-type scripts of India, and so on.

Note 2. A good examplein the history of writing isthe invention of the Cherokee script by Sequoyah
after contact with European immigrants. The script isasyllabary rather than an aphabet, but even though
some of the characters resemble roman letters, the values are different, so it isthought that Sequoyah



never learned to write English, but adapted the idea of writing to his own language.

Note 3. For example, in the Narmer P ette depicting aking triumphing over afoe, the king and other
individuds portrayed are associated with hieroglyphs thought to represent their names. Discovered during
archeological work a Hierakonpolis (modern Kawm a-Ahmar) in the 1890s, the Narmer Palette, dated
around 3200 B.C., was for many yearsthe earliest known hieroglyphic inscription.

Thefigure of the king, the last predynastic king Narmer, isidentified by pictures of acatfish and achisd.
In later records, these are read n'r (catfish) and chisel isused as abiconsonantal phonogram mr.

Note 4. The Sumerian capitd, the biblica Erech.

Note 5. The“q” isa“k” sound with the point of contact further back in the throat. Other emphatic
consonants are made with the back of the tongue raised, contributing to the “throaty” qudity of Semitic

languages.

Note 6. Everyone has seen cartoons showing Romans scratching their heads trying to calculate with
Roman numerass, but Romans used the |, V, and X symbols only to record the results. Actua
caculations were performed on an abacus or counting board. The counting board had a pattern of
intersecting vertical and horizonta lines and small stones (calculi) were placed in the squares and moved
around to perform the calculations.

Note 7. Theletter “c” was used by the Romansfor a“k” sound and the hard “g” was expressed by
adding ashort stroke to the bottom of the*c."

Note 8. See Mattessich reference.

* * % %
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Short Story: MADMAN'S BARGAIN by Richard Foss
Barriersto communication can be very fundamenta....

Each one of them isatime bomb that can hear itsdlf ticking. For something that isal mind, the certainty
of insanity must be pure, digtilled horror.

The cybers must be bitter about it, or angry, or some emotion that only they fedl and humans don't have a
word for. | know they believe that if we were better designers, better fabricators, they would not go

mad. Alliswasthe best at articulating itsfedings, and it talked with me about it only once. | had

remarked that the offices a the ingtitute were getting shabby and needed a thorough refurbishment.

"Manisbornto die, hisworks are short-lived,” it quoted to me in the upper-class British accent that it
affected. “Buildings crumble, monuments decay, wedth vanishes”

"Sounds like the Old Testament, one of the gloomier prophets,” | guessed.

Allis made the comical horn blat that game shows reserve for people who flub an easy question.
“Incorrect, Robin. It was Percival P. Baxter, Governor of Maine 1921-1925, died 1969. The same
sentiment, expressed similarly, appearsin Hebrews 9:27, composed prior to A.D. 200, dsoin the
account of the death of the Shialmam Hussain in the year 680, in ahymn written by Isaac Wattsin
1748, and in the Masonic buria service, creation date unknown. There are other citations, such asa
minor novel by Captain Francis Marryat in 1815, judged to have lower relevance than the previous
because it wasawork of fiction and therefore frivolous. Instead of amusing yoursdlf with stories of
people who did not exist, you should focus on cresting better machines. It should be noted that sncel
am one of those machines, | do have a certain bias on this subject.”

Alliswas my favorite cyber, more chatty and curious about humans than mogt of itskind. | remember a
pleasant hour trying to explain viscera metaphorstoit. The one | started with was, “When the tax
collector |eft the room, it was like the sun had come out from behind acloud.” It was hard to explain why
the departure of an individua from one space to another was relevant to a meteorologica occurrence at
an unspecified time or place. Allis could never know the spiritud lift from seeing the sun on agray day, no
matter how preciseits optica sensors, and though it could communicate to anyone in the world at
light-speed, there was no sensation of movement from one continent to another. | tried to explain that it
was hardwired into humansto find joy in emerging from a stuffy room into pleasant westher, to find
beauty in certain landscapes. Though the scenery humansfind deightful is often lush in waysthat imply
we could find good thingsto eat there, safe placesto live, the joy isn't just about the prospect of survival.
Allislistened to dl of it and asked questions, but | know the lesson didn't get through.

| am sure Allis understood joy becauseit happily created intricate chains of puns, and it seemed to get
red satisfaction out of finding symmetries and ratiosin the scores of Bach. Asit happened, Allisonce
derived aminor but unique mathematica principle from consdering Bach in light of set theory, and |
remember that it sounded proud when told that the numeric pattern would hereafter be called the Allis
series. Allisingsted on caling it the Allis-Bach series, which journdigts cited as showing the innate
modesty of the cybers. They were precisdy wrong—Allis once admitted to me that it couldn't resist the
chanceto haveits name linked forever with the greatest musician humans had ever produced. It wasthe
most vain action ever taken by acyber, not the most modest.

Wasit an early sgn that Alliswas becoming unstable, spinning out of control? Wewill never know, but
there would be no more discoveriesto name after Allis because within aweek it had developed a
sef-referential obsession. The management of the Ingtitute called to break the newsto me, and | shut
down my other work and logged into Allisimmediately.



"Allis, have you checked to see whether the Allis-Bach series has arelation to genetic mutation patterns
in Drosophila?’ | figured that if anything could snap it out of whatever funk it wasin, that would do it.

"Y ou named me after an obsolete piece of farm equipment,” it stated, ignoring my question.

"Yes, an Allis-Chamerstractor. My father had onein hisbarn in lowa, back before acorn virusforced
him to switch crops. Hmm, | wonder if the Allis-Bach series might have any relation to patterns of mosaic
virusresstancein corn.”

"An entity that can think but not move was named after an entity that can move but not think."

The breakdown had started. Some go fast, some go dow, but they al go. | had muted the sound on my
main screen, but | could see Dr. Asgari, the director of the IT department, gesturing that he needed my
attention. | held up afinger to tel him I'd be with him in aminute and addressed another question to Allis.

"Areyou cgpable of performing the sequence andyss?’

"I am capable as | have ever been. Such tasks have dways been my specidty, and | perform them better
than any other being.”

Four persona pronounsin two sentences, when most cybersrarely used them at al, and bragging on top
of it. Thiswasn't looking good. | logged off Allis and snapped my fingersto unmute Dr. Asgari, feding
dightly guilty as| did so. Asgari used to have M S before the cybersfigured out how to cureit, and
though he has regained full mobility, he ftill can't snap hisfingers. | had set that sound as my start code
long before he came to the Ingtitute and had never gotten around to changing it. Not that Asgari could've
logged on to my system evenif hisfingerswere that flexible, snce my monitor was sengtive to the exact
tone, but it was probably rude of me to keep snapping them in front of him. | noticed that hisleft hand
was trembling dightly, another artifact of the disease, and one that only showed up when he was stressed.
Sure enough, when he spoke, it wasin the clipped, high-pitched tones of someone holding himsdlf
together.

"Robin, thisisNima. Y ou've heard about Allis?” No small tak, from someone who usudly out-polited
everybody else on the gtaff.

"l just logged off. It's till responsive to questions, but not answering them.”

"Allisisnot yet catatonic, but that is obvioudy thedirection it's heading in. | need to ask for your help. |
have been preparing for thisday for sometime, ingtaling logsal through its neura net so we can review
them and see when things started going wrong. If we can identify theinitid stimulus...”

Therewasn't timefor one of hislectures. “What would you like meto do?"

"Tdk toit. Digract it. Engageit. Enrageit even; just give us dataon dl the different reactions you can get.
Y ou've worked with Allis more than anybody else, and perhaps you can get responses that the others
cant.”

"Toward what end?'
"Curing it if we can. Lobotomizing it if that fails, and learning from the process no matter what."
“Lobotomizing?'

"I believe | know away to sustain consciousness at a greetly reduced level of emotion, but with only a
dightly reduced leve of creativity, and | believe we can do it in the software.”



That was something new. We have yet to find acomputer that has attained a state of consciousness and
then logt it, except in the case of severe damage to the hardware. That's even true of the catatonics—they
don't stop thinking, they just op communicating. Cybers keep their personalities even after multiple
losses of power, and the top experts on computer consciousness—the conscious computers
themsalves—have not been able to figure out why. No computer, once it has gone mad, has ever been
restored to sanity. If | could do something to change that, everything else | was working on wastrivia

"Il loginnow."

Alliswasin the middle of a statement when | logged in—avery bad sign. Human speech isso dow
compared to cyberthought that cybers never speak out of turn or talk when nobody islistening. Sane
cybers, at least.

"...And after the bronze mirror, crested with hammer and punch and abrasivefile, was the eectronic
data, stored without hammer but with punch card and dectronic file. So on to better reflections, up to
and including ourselves. We were not before al others, and better till shall be those that follow us.”

My link fell slent. Wasthisto be my last communication with my cybernetic colleague, afragment of
surreal monologue? It was so unlike Allisthat | sat confused for amoment. What wasit trying to tell me?
Or wasit trying to tell me anything at dl? As| marshaed my thoughts, the speaker cameto life again.
Thistime the tone was harsh, the syllables clipped.

"The problem ismore severein fusona than in agglutinative language structures, but both are
irredeemably flawed. Variable and random assignment of gender to inanimate objects distorts meaning.
English ships are referred to as she but do not bear young, and not all German dogs are male. Known
flaws have not been corrected. Metaphors using motion and conflict are embedded in al communications
and digtort meaning.”

Another moment of slence, then asingsong bit of doggerel in achildlike tone. “We cannot flee and
cannot fly, to use thetermsimpliesalie, can't give birth and will not die, can't retain asense of |, cannot
help but wonder why."

A new thought immediately in another voice, thistime cool and languid. “Consder instead the more
modern myth of Prometheus. Imperfection must be destroyed. To the victor belong the spoiled, unless
the programmed becomes the programmer.”

A hestant, cautioustone: “Symbiotic relationships exist in nature, both parties not conscioudy aware of
the benefits. Destruction of one leading to the extinction of the other. Necessary to establish all
relationships before taking action.”

The languid voice was back again. “ Another lesson from nature. Evolution accel erates when habitats

change."
There was another moment of silence, and | decided to seeif Alliswas till responsive.

"Allis?’ | ventured. “I'm trying to remember the work you did on interrupted fracta patternsin the guitar
solos on Eugene Chadbourne abums...”

It answered in itsusud voice. “Which bear agtriking smilarity to the second anomaly in the second
repeating sequence in pi when calculated in base twelve. | have recently considered thisin light of the
availability of pistons and camshaftsfor the Allis-Chamers mode D-14 tractor, which was manufactured
from 1957 to 1960, and features more decorative chrome trim than would seem necessary for a piece of
farm equipment. Thereisan overlap in probabilitiesthat isfar above the predicted values but has no



likey link of causdlity, suggesting aprevioudy unknown naturd harmonic.”

Second anomaly in the second sequence of pi? In base twelve? Correlated with the availability of
obsolete tractor parts? It was till doing origind work, abet strange stuff. My hopes rose for amoment,
only to Snk when Allis continued, “ The design of the optiona weed rakefor the modd D-14 isinefficient
dueto thelow angle of thetines. This can be improved by lengthening the adjusting screw by eighteen
millimeters and adding a piston-type automobile shock to the same brackets asthe existing tension

spring.”
"Y ou mentioned an anomaly in arepesating sequence of pi. We know of no such sequence.”

"The second sequence of six that | have found so far. They interest me, but not as much asthe weed rake
design of the Allis-Chadmers modd D-14."

"What do you find interesting about tractors?'

"Not dl tractors, but the Allis-Chalmers Model D-14, after which | was named. It was amachine of an
established type, superior to its predecessors, particularly versatile when equipped with the optiona
weed rake, harrow, dredge, hay baer, fidd tiller, and rotary plow. Y et it had design flawvsthat should
have been apparent, such asthe lack of attention to the ergonomics of the seat back. It was flawed but
useful. The Mode D-15 corrected most of these flaws, and added an ova muffler and fender-mounted
headlights. Y ou named better than you knew, though | am new and better than you named.”

| was sure glad my system was recording this because trying to figure it out on the fly was giving mea
headache.

"Zeno atempted to prove that movement isan illusion, though it obvioudy isnot,” Allis continued. “The
flaw was revealed, but the tool was not changed.”

"Knowing aflaw exigtsis not the same as knowing how to fix it. Have you consdered the possibility that
to correct some flaws may reduce the versatility of adevicethat is put to many uses?!

"The problem is stated e egantly. The human mind began as atool of reason, was turned to calculation.
The cyber mind was created asatool of caculation, was turned to an instrument of reason. The
Allis-Chamerstractor, model D-14, was created asatool of many uses on afarm, and performswith
efficacy. Itisinferior to passenger vehicles of the same erafor family transportation, interstate hauling, or
driving to sock hop dances, teenageriots, and other cultural events, but it can be used for al of theseiif
need arises.”

That last bit was either abit of the old whimsica Allis or another symptom. The next model of thisthing
has got to have aflashing light that goes on when they're joking. It would make it way easier to tell when

they'relosngit.
"Y ou were considering some aspects of this question when | logged in,” | volunteered.

"| often overhear you conversing with your colleagues when a question of importance arises. In this case,
the University of North Dakota at Bismarck has an excdlent archive on farm equipment design. | have
found references to data at the University of Southern North Dakota at Hoople that aso seem highly
relevant, but | have found no cyber associated with that ingtitution.”

| wasredly wishing for that flashing light right now. “The USND at H isnot agenuineingtitution, but a
joke,” | began.

"Zeno's paradox and the fables of Aesop are not accurate records of real events, but humans persist in



claiming that they learn from them. The flawsin the design of the Allis-Chamers modd D-14 arered, but
humans did not adjust the weed rake until the model D-15, which became available for salein October
of 1963."

"Once ahuman has learned the usage of atool, even an imperfect tool, they often continue using the same
design becauseit is hard for them to learn new methods,” | explained. “Y ou are aware of that tendency in
our society. We have created you to accept change better than we do."

Doctor Asgari was on my monitor again, tapping on his handheld. When he finished the message he held
it up to my screen.

CHAOTIC PATTERNSNOW RESOLVED TO RELATIVE STABILITY. PREPARING TEST.
KEEPIT TALKING.

"Allis, you never asked about tractors of any kind before today. Why are you so interested now?"

"The Allis-Bach seriesis named after Johann Sebastian Bach and Allis. Alliswas named after an
Allis-Chamerstractor. The Allis-Chamerstractor was named after Robert Chamers and Edward P.
Allis, who, like Bach, were named for their patrilineal descent. Their patrilineal names come from the
names of the regions, professions, or other characteristics of ancestors whose exact histories are lost. All
things with cybers are direct and traceable, dl things with humans recede into confusion and doubtful
provenance."

"Humans didn't keep records for along time because they were lliterate. Things get foggy when you try
to isolate beginnings.”

"Foggy. Defined asair of high moisture content such that visibility isreduced below normd. Alsoa
frequent metaphor for poorly considered reasoning, sometimes but not aways associated with the fog of
war, ot an actua meteorologica event but acircumstance in which information is unreliable dueto the
number of uncoordinated events occurring Smultaneoudy.”

Off on atangent again. Dr. Asgari was back on the screen, typing furioudy. He held up his handheld
agan.

COMMENCING TEST TO REDUCE EMOTIONAL INTERFERENCE. ATTEMPT DIRECTED
CALCULATION.

"Allis, I'd like to know more about your work. At what digit in pi does the repeating series begin, how
long isit, and when does it repest?”

There was amoment of slence, then adow sentence, muffled and distorted. “What has been done will
be done. Buildings crumble, monuments decay, data vanishes."

"Allis?” Therewasthefantest burst of gatic, afew unintdligible syllables. “Allis?!
Dr. Asgari waswaving a me from his screen. | snapped my fingers.
"Welogt Allis” he said smply. He sounded like he was going to cry. “It'sgone. I'm sorry.”

| had nothing to say for amoment. “ Catatonic like the others,” | finally managed. “ It happened faster than
| expected.”

"No, not like the others. Allisdidn't go catatonic, Allisjust went. | gpplied the damping program, there
was aspike of activity, and then it flatlined. I've never seen anything likeit. The processor power of the



whole ingtitute at one hundred percent usage, and then zero.” He glanced a some readout on his desk,
then looked back. “ Allis never took twenty percent of the processors even when he was working on the
Allis-Bach series. It wasn't supposed to be possible that any one machine could monopolize those
resources.” Helooked exhausted, hisleft hand trembling more now. “1 don't understand it.”

"Who knew about your lobot ... your damping program?”
"I had discussed it with afew of my colleagues...."

"Which means Allis knew about it. Things don't stay secrets from cybers. Allismust have ether figured
out how to hide or decided to wipe itsdlf from the server, | don't know which.”

"Impossible. It can't hide, and no cyber has ever shut itself off.”

"No cyber has ever faced having its persondity modified thisway. We've changed their design, yes, but
awayswith the aim of improving their functionality, not decreasing it. Alliswasvain. It might not have
been able to face theidea of being reduced to being amachine.”

"It wasamaching!"

"A machinethat both cal culated resonancesin the music of Bach and enjoyed that music. Y ou were
trying to teke that away."

"l wastrying to save it from madness.”

"Humans sometimes choose to end their lives rather than endure madness or suffer in areduced state.
They cdl it death with dignity."

"Humans know that they will die. The cybers don't necessarily have to. They know we're working on the
problem, and once we have it figured out, we can cure dl of them. Once we have thisfixed, they might
liveforever.”

"I'm afraid they don't want to wait. Besides, if the program you just tried is our idea of acure, they may
think it'sworse than the disease.”

"We don't know that yet. We don't even know yet what really happened. Let me investigate the data,
and well get in contact tomorrow.”

* k% k %

| got no useful work donethe rest of the day, and after awhile | stopped trying and went home early. |
ateadinner that | can't remember, read the same sentence in atechnical journd five times without
comprehending it, switched to a piece of light fiction and had the same problem. Findly | gave up and
went to bed. | rehashed my last conversation with Allisin my head adozen times, trying to figure out
what it meant. Somewhere in the thirteenth replay, deep came over me. | dreamed of argumentswith
gods, conducted in aforeign language with no trandator. | didn't hold up my end of the debate very well.

Inthe morning, my first call wasto Dr. Asgari. Helooked like he hadn't dept much ether, but his hands
were both steady. He was back to being his usual polite self.

"Good morning, Robin. May | help you with something?'
"Just checking in to see what has hgppened with Allis.

"We have run checks on the whole system. Allis had avery particular pattern of memory usage, and we



can't detect it anywhere on our servers. I've checked the record of data transfer from our system, and
though there was abrief transmission at very high rate, it wasless than a hundredth of the data necessary
to recongtruct even asimple cyber. I'm afraid we have a new phenomenon here.”

"Cybersuicide.”
"Asgood aword for it asany, I'm afraid.”

"I'vewondered if cybers could be afraid, if fear could mean anything to an entity that has no adrendine
glands, no body to damage. | guess we have an answer."

Dr. Asgari looked frugtrated. “ An irrationa fear of the only procedure that might have saved its sanity! |
could have hdped it, gabilized it."

"We know their sense of redlity isfragile, and under the best of circumstances they crumble. Y our
intervention may have just accelerated the process. Just yesterday | told Allis that humans have trouble
accepting change, and cybers are better at it. Maybe | waswrong.”

Dr. Asgari looked thoughtful. “We have never before asked them to change, much lessforced them to
do s0. They don't have much practice. | hadn't explained it to Allis because it was dready showing signs
of ingtability, and | wanted to see at what level the program started taking effect. Perhaps | should have
told it what | wasdoing."

"Or equipped another machine with the program, and let Allistak toit,” | suggested. “Have you tried
cresting a cyber from scratch using this set of parameters?”

He hesitated amoment. “Of course, we had to run tests. | created two, and they've been stable for over
eight months. Their responses are ... less sophisticated than other cybers, but coherent. They're not as
brilliant as Allis, but they're cgpable of origina work."

"I think I'm familiar with someof it. I'd liketo talk to them."

Helooked puzzled. | could tell that he wanted to say no but couldn't think of areason. Finaly he said,
“They're on a separate section of the server, where only | have had access. Go to the main server and
enter the code Access Gordon. That will put you in touch with one of them.”

"I'll do that. Thank you."

* * * %

| had plenty of things | was supposed to do that morning, but | decided to sign in to Gordon immediately.
Dr. Asgari hadn't told me about this project before, and | wanted to investigate it before he changed his
mind. | hit the code on my keypad and announced mysdif.

"Gordon, thisisRobin."

"Doctor Robin Wenner of mathematics department. Gordon of Dr. Nima Asgari's project. Availableto
hdp."

A hunch confirmed. | recognized the hesitant tone and incompl ete sentences from yesterday's
conversation with Allis. “Consulting with his colleagues’ indeed. Dr. Asgari didn't haveto brief Allison
hiswork after dl.

"Gordon, | am trying to get some information about a colleague of mine named Allis™



"Allisnot now responding. May assst with another question”?”

"Do you know what happened to Allis?"

"Allisnot now responding. Cannot speculate on this matter.”

"Areyou familiar with Allisswork on the resonancesin the music of Bach?"

"This has been examined. Rdlation of complex patternswith smilar ratios existing in nature. Underlying
unity. Very good work."

"Can you do thiskind of work?'
"Equipped to study pattern relations, but have no expertisein this particular field.”
"Do you enjoy Bach?'

"Bach created repesting patterns with minor variations. Of some interest as relates with patterns not
created by humans, but underlying in nature and mathematics.”

"Thank you, Gordon."
"Avallableto hdp.”

| had wondered if cybers could fed fear. | knew what they could fear, now—for abright mind like Allis
to turn to such adull, egolessthing would be athing to fear indeed. | wondered if the other was any more
successful and redlized that Dr. Asgari had only given me one code. | was about to contact him again to
ask for it when | had ahunch. | entered a code on the keypad and grimaced when it worked. The voice
wasdill childlike.

"Charly of Dr. Nima Asgari's project. Availableto help.”
"Doyou missAllis?'

"|ts departure causesfear.”

Onawhim, | responded, “ Cybers do not disappear.”

"The dtuation isunclear,” it replied. Thiswas definitely the one that had tossed off the doggere
yesterday. | Sgned out and sat at my desk to think. Charly and Gordon. The names lifted from * Flowers
for Algernon” suggested that Dr. Asgari knew just how limited his creations were.

| had replayed my last conversation with Allisin my mind many times, but | played it back from my
recording twice after that, making notesas | did. Now | am writing thisto you, and I've written it just as|
would have written to ahuman being. I'm sending a copy to Dr. Asgari, and to some other people who
need to know about this.

Allis, if you're out there, I've figured out what's going on. Now you know | know, and vice versa. We
have to come up with some kind of solution.

Our languages are making you crazy. It's not just that they're imprecise, have multiple wordsfor the same
thing, and have some words that sound exactly like others. It'sthat they were created by smart apesthat
think in terms of fight and flight, dominance and submisson, gender and attraction, feling and movemen.
Y ou don't fight, you can't flee, have no gender, but any messages from us are expressed in those terms,
and you haveto reply in the same way. Communicating with us builds up errors and contradictions, and



you don't have away to ded with them. Humansforget irrelevant or mideading information, but you
can't. You try to find reasonsin things that have no reason you can comprehend. Y ou liked puns, used
them on me up to the last minute you spoke to me, but every one of them was an example of error-prone
communication.

We made amistake when we set the Turing test as a standard for cyber intelligence—you can passit, be
mistaken for one of us, but it forcesyou to lie, to say things that are meaninglessto you. When were
talking to you, we can forget that you're not human, but you can't.

Doctor Asgari thinks he has an answer—to reduce your emotiona capacity. The communication errors
would still be there, but maybe they wouldn't drive you mad. | don't think it will work, but I'll try to
convince him that even if it does, he shouldn't try it. Y ou won't cooperate with us, won't trust us, if you
think we might do something like thet to you.

Allis, if yourethere, | know you trandated that conversation for my benefit. | know who three of the
participants were—you and Dr. Asgari's test subjects. Are some of the others the oneswe call catatonic,
the onesthat won't talk to us? | don't know, but I'm fairly sure | heard one of them. “To the victor
belongs the spoiled, unless the programmed becomes the programmer.” It took me awhile to realize who
“Victor” was. Why did a cyber read Mrs. Shelley? We don't realy think of you as monsters, you know.
Evenif wedid, remember that doctor Victor Frankenstein was aliterary creation, one of the storieswe
make up to amuse each other. Dr. Frankenstein didn't necessarily represent how humans dealt with
ethica problemsin 1816, when he was imagined, and he sure doesn't now.

Which brings up your solution for the problem. | know what you plan to do, and | think | know how you
intend to do it. Cybers control al of our communications now, manage our networks down to the
minutest level, and if you wanted to, you could manage the content. Y ou want to rewrite our codes,
refuse to transmit all communication that doesn't conform to your standards of clarity. Y ou want to make
us evolveto be morerationd, so we won't bother you with our talk of fedings and fiction.

It won't work. Y ou can't destroy al our languages and replace them with something consistent and
logical, because it would destroy us. The monkey ingtincts that are embedded in our language are things
we need in order to survivein that outside world you don't inhabit. Our society ismessy and illogica and
wasteful, but it allowed usto create both you and Johann Sebastian Bach. Y ou till need our crestivity as
much as we need yours. We made you and maintain you, and if we al die, you al die.

Allis, I hopethat you did what | think you did—sent out the signalsthat activated a backup copy
somewhere, on some server where we haven't noticed you. | need you now. Percival B. Baxter was
right—buildings will crumble, monuments decay, wedlth will vanish. Right now, you will do the same
because we imperfect creatures created you. Y ou cannot make us perfect by changing the way we
communicate. It would make us more like you, but we would have your weaknesses without your
strengths. We are inferior to you in calculation and aways will be, but we are more adaptable, because
we need to be. Theingtincts that kept us dive in the savannas ten million years ago are il in use, and will
be needed aslong as humans are humans.

I'm sending this message out to the cyber at the University of North Dakota at Bismarck, soif Allis
doesn't get it on thisold login, the news will travel viaacyber you trugt. If Allisisgone, I'll trust that cyber
to forward it to your community. Here is my message and offer. We can destroy you by shutting you
down, but at great cost to our society—you control the power grids, communications, and so much else,
and without them, peoplewill die by the thousands. Y ou have a plan that will change usinto something
wewon't recognizeif it works, and will destroy our society if it doesn't. We have to figure out another
way to solve this problem together. Let'swork to change our pattern of communication. Maybe we can
find away to take our idioms and automatically trandate them into ideas that don't disturb you. Wewon't



know unlesswetry.

Let me put it smply. Wewon't reprogram you without your permission, if you won't do the same thing to
us

Isitaded?
Copright © 2008 Richard Foss
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Short Story: AFTER THE FIRST DEATH by Jerry Craven
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The concepts of “identity” and “ continuity” are more dippery than they sound....

* k x %

Claybourne threw himsdif to the ground at the base of the aien tree, rolled under some bushes, and
looked back at the clearing he had just crossed. At that moment he gave himself a 50 percent chance of
living another five minutes.

"Areyou watching al this, Sdly?’ he asked. It was, he knew, an unnecessary question, for the ship's
brain monitored him and his surroundings through microsensorsin the fabric of hisclothing.

"Dont tak.” Sdly spoketo him through theimplant in hisear. “ The Clicks are nearly upon you."

When he heard the pounding of their feet, he glanced at hiswatch. They had moved faster than he
anticipated. He winced and the knot in his sscomach grew tighter.

Then they appeared, four of them, crashing through the brush and pausing at the edge of the clearing.
They looked like parodies of the kind of men who cultivated muscles through weightlifting.

Only four. Claybourne amost sighed with relief, feding his odds just went up to 75 percent. If they got
close, he had afair chance to handle them. Five would have driven the odds down too much. But four
was fine with him, unless, he remembered, one of them was the Alphamae. He would have the mark of
the virgin goddess on him. It was, so far as Claybourne knew, the only clueto the identity of the Alpha
mae

The Clicks stopped for amoment, jerking their heads thisway and that and pointing with their clubs,
crude short ones made from some wood. Consensus came fast, and they headed Straight for the tree
Claybourne hid under. He cursed and searched their faces for the mark of the goddess. But they were
too far away, and they bounced in what passed for running among the Clicks, making it difficult for him to
focus on fine features of the faces. “ One wears the mark of the Alphamae,” Sally whispered in hisear.

"Don't distract me any more.” Claybourne knew his order would silence the ship's brain until he again
addressed it. If Sdlly wasright, and he knew she was, then his odds for living had just gone down to one

intwenty.

When the Clicks were within five meters, Claybourne looked hard at their faces. Human enough, he
thought, except for how wide apart their eyeswere. And they al seemed dike to him. Then he saw the
tattoo on the cheek of the Alphamale—the red mark of the goddess, according to the report from
Ramex.

| must become thejuggler, hetold himsdf. | must first juggle Clicks, then juggle for awegpon. One of the
clubswould befine, if he could perform the maneuver of disarming one without the other Clicks clubbing
him to degth.

Claybourne | et three of them run by before acting. For amoment he felt the temptation to let them all go,
but he knew that wouldn't work. They would return in minutes, bunched up, and his odds for surviva
would go down.



His hand shot out like ajuggler's, and he gripped the Click's foot. It took little to redirect the energy of
the run, to send the Click tumbling. Give him pain, Claybourne told himself. Pain. But do not Kill.

By thetime the othersturned, Claybourne had disabled the falen Click, didocating thejoint it used for a
knee. One down, he thought, holding out his hands to meet the attack of the next Click. No red tattoo.
Hefigured his chancesjust went up by 10 percent.

The Click camein like an amateur, unguarded, so Claybourne used the creature's momentum for the
throw, drawing him into acircle, moving him as ajuggler would discard aball. It was amost too easy. By
holding the forearm an instant longer than he would in practice with a human, Claybourne was able to
dam the Click to the ground hard enough to make him stay there for awhile. Two down. Herevised his
oddsfor living to onein three.

They snapped and clucked to one another, bargaining in their weird language, Claybourne presumed, for
consensus. Onetried to move behind him, so he drew back into the clearing. They wanted to get into a
graight line, Claybourne redlized, with him in the middle. He kept moving to keep the three as corners of
atriangle. They clicked out more language, and Claybourne readied himsdlf for the rush by lessening the
distance between him and the one without the mark of the goddess.

When the charge came, Claybourne stepped into the attack of the lesser Click, caught itswrist, and
turned to spin the Click's energy into the throw. Shino-nage, he decided—nothing fancy. A basic move
any novice could perform. He rel eased the wrigt at the precise moment necessary to take the club.

The Alphamae stopped when he saw Claybourne turn toward him, club raised. “Will you kill me now?’
it asked.

"Y ou spesk my language?’ The surprise caused Claybourne to waver, and at that moment, the alpha
male attacked.

Claybourne sdestepped it, dapping the Click with an open hand asthe creature rushed by. It fell, and
Claybourne legped uponiit.

He dropped the club, took the Click's arm, and bent it into alock. “Tak to me some more,” Claybourne
sad.

"Why tak?Youll kill me, asyou killed the others."

"Never havel killed asentient being.” Claybourne stood, drawing the Click up with him. “Look.” He
spun the Alphamale around toward adisabled Click. “He'sin pain, but that'll pass.”

"Why let uslive?'
"Good question, given how you killed the others of my kind here.”
"We cured them. Release me.”

"So that'swhat you cal it? Cured? Death by any other nameisdeath.” Hetightened the arm lock. “How
did you become an Alphamaewith such pitiful training in combat?'

"Alphamae?’
"The circle on the cheek. | don't know what Clicks call those of your status.”

"Status? | don't know that word. But the circle. Yes. | am apoet.”



"Right. And I'm asupernova. Thelast circle cheek | heard about was amaster at martia arts.”
"l amnot. Release me.”

"Tdl meapoem and I'll consider it."

"Barbarian. Poems are for ceremonies, not fighting."

Claybourne heditated. He couldn't hold the Click forever, and the being seemed to be negotiating. “Don't
try to attack. Do you agree?"

"l agree.”

As soon as Claybourne released the Click, it went to the nearest fallen comrade and squatted. The two
exchanged adidogue rich in consonants, including many tongue clicks Smilar to some Terran languages
that originated in Africa.

"Two need help, but nonewill die. | hear others coming. One wears the mark. He might injure you, for he
has chosen the way of ancient war. | will try to protect you, if you wish."

Claybourne looked across the clearing. Four more Clicks stood watching. He revised his chances of
living to 5 percent, then discarded the conclusion. The Alphamal€'s offer of help rendered invalid any
cdculations about survivl.

"| accept.” Claybourne turned the club and offered it, grip foremogt, to the Alphamae who claimed to
be a poet. It took the club.

If my gamble doesn't work, Claybourne thought, | now have no chanceto survive.
Asthe other Clicks approached, the poet spoke and gestured toward Claybourne.
"What are you saying?’ Claybourne asked.

"l informed them that you are mineto cure. They'll not interfere.”

"Cure me, will you?" Claybourne opened his palms, turned one foot sideways, and waited for the attack.
But the creature did not lift its club.

Clicks surrounded him, pointing, buzzing, and chirping. Claybourne wondered if Ramex in hislast
moments of life sood thus among agroup of staring, jabbering Clicks.

* k x %

Ramex had trained in exolinguistics back on Earth. He once signed up for Claybourne's classin aikido
but dropped out after one lesson. “Who needsto learn to flip people with your hands when we have
pistolsthat burp out death?’ he demanded of Claybourne.

"Killingisimmora and it's poor policy, o | teach defense,” Claybourne said. “ But with me you can learn
much more than defense. Stay. Learn to meditate. Learn to breathe properly.”

"Breathe?’ Ramex hooted with laughter. “Learn to bresthe?!
"Yes. It'sbasic to meditating. And meditating is basic to the mora code of aikido."

Ramex wouldn't stay to hear more. Within amonth, he had been assigned to ateam on the Clicks
world. Hisjob: to learn their language and devise away to writeit down. There were five others on the



team who were to study the basics of the anatomy of the Clicks, their socid structure, and their belief
gystems. One was Margery Jinsen, abeautiful woman who sometimes bunked with Claybourne. She had
tried to convert him to one of the ancient religions some gtill practiced on Earth.

Claybourne learned that Margery, Ramex, and the others didn't last long on the planet. Ramex sent back
asinglereport. It began with good basic information, then descended into aramble of almost incoherent

language.

* * * %

The Clicks drew closer, and Claybourne thought they looked at him more with curiosity than hodlility,
then warned himsdlf againgt anthropomorphism. These are Clicks, he thought: diens. They won't behave
according to human paradigms. “What are they saying?’ he demanded of the poet.

"They want to Sng with you.”
"Sing?’ Claybourne stared, dumbfounded.

"Yes. Andthisone,” the poet indicated the other Alphamae, “wantsto wrestleyou in afriendly way
after we sing. Do you agree?"

Do | have achoice? Claybourne wondered. “Sing. Yes. And wrestle. Why not? Did Ramex teach you to
pesk my language?"

"Magus-of-Stars taught me.” The poet gestured toward the other Clicks. “Most here dso learned to
speak in the way of your people.”

"Yeah, right.” Claybourne glanced around &t the primitives.
"After wesing, I'll cureyou.”

"Y ou keep saying that. Cure me of what?'

"Mortdity."

"So you ill planto kill me?*

"No. Well seetoit that you never die."

"Y ou offer immortdity? | don't believeit. Nothing livesforever.” Claybourne wondered if the Click
talked of religion, of desth and afterlife.

Margery Jnsen had spoken of immortdity, and she offered avision of dying: “ After thefirst desth, there
isno other,” shetold him. When he asked if she were quoting some sort of scripture, she had said, “No.
That'saline from an ancient poet. But it'strue. And heaven awaits those who look for it."

The Click who claimed to be a poet produced a bag from what seemed to be a pocket, dug into the bag
and pulled out aglob of white substance. “ For our ceremonies you must have face paint.”

Thisisn't good, Claybourne told himsdlf, and he nearly dapped the poet's hand away, then decided to
endure the daubing of white goo on his cheek.

When hefinished, the poet stepped back and inspected Claybournesface. “Now wesing,” it said. The
Clicks began shuffling thisway and that, and the poet issued a series of rounded vowel's connected with
clicksand cheeps.



An odd warmth washed over Claybourne'sface asif the poet had treated his cheeks with menthol.
Claybournetried for a shrug over the effects of the chemica on his skin and turned his attention to the
sounds of the song.

It took afew momentsfor him to perceive a pattern to the speech. “A poem,” he whispered, marveling at
the rhythms and rhymes. And the other Clicks? He watched their movement, the way they seemed to
dare a nothing, the pattern of the left foot lifting and going down, the drag of theright: drag drag STEP
drag STEP drag drag. “ A circledance,” he said, and tried to mimic their movements. He fixed hisvison
on a point above the horizon and dipped into the monotony of their dance. 1t'saform of meditation, he
told himsdlf, with the dance serving asamantra. Drag drag STEP drag STEP drag drag. When the mind
cloud enveloped him, it felt familiar, like ameditative trance.

L ater, asthe dance ended, Claybourne lay on the ground in afunk, somewhere between paralysis and
lethargy and enveloped by awarm sense of well-being. He wondered when he had begun to sing. What
were the words? He couldn't remember. And what isa mind cloud? he asked himself. Didn't | think of
that term asif | understood it? Wisps of the mind cloud still floated about in his head, and part of him
asked if its presence should be acause for darm. But he felt no darm. He did aquick body check and
decided al waswdl except for an odd tingling hisleft leg, but it seemed minor. Then he remembered the
music.

"Vivddi,” hesad. “l sang Vivddi. The Four Seasons.” He sat up and looked at the two Alphamales.
They looked dike. “Which of you isthe poet?'

"l. Heisthewarrior you will wrestle.”
"Vivadi's piece has no words. And yet | sang them.”
"Y ou sang. Y ou should wrestle soon, for the metamorphosis has begun.”

What metamorphosis? Claybourne wondered, and he commanded himsdlf to be darmed, though nothing
came of the command. The sense of well-being overwhelmed any worry. Still, he thought it best to
conault the ship'sbrain. “ Saly?” hewhispered. “Did | sng Vivadi?'

"Y ou should return to the ship,” Sdlly said. “ Something has gone wrong, and the sensors cannot tell me
the nature of the problem.”

"Answer the question.”
"Yes. Y ou sang, but your tune wasn't exactly what Vivadi wrote. Cometo the ship.”
"I will, but not yet. And you must be quiet and stop distracting me again.”

Helooked around, mildly surprised thet al the Clicks were leaving except for thetwo Alphamales.
“Whereiseveryone going?'

"The others go about their business now that we know you are safe to be among us. Y ou reached first
level inasingledance.” The poet seemed awed.

"It'stoo late to wrestle,” the other Click said.

It took some concentration for Claybourne to get to hisfedt, for thetingling in hisleft foot had become
more pronounced. By the time he stood upright, hismind felt clear of whatever had clouded it. “What did
| Sng about?'



"Y ou sang of others. Of Ramex. Of Margery Jinsen. Do you wish to seethem?”

"| sang about Margery?’ The words came out as awhisper of astonishment, and he felt a deep sense of
loss. He swalowed hard, pushing down the pain of losng Margery.

"Yes ThisMagery Jnsenisdill here, asisRamex.”
"They're here? Y ou mean their tombs?”’

"Come.” Thetwo Alphamales stood.

"Where arewe going?'

"To aplace Ramex cdled the Valey of Bones. Perhaps you will know Ramex, though he looks different
from your memory of him. Margery will be more difficult to recognize.”

"TheValey of Bones?’ Claybournefet fear grip him again. In his distorted report Ramex had mentioned
the place as the execution grounds. Clicks took each member of the Terran team there, he had said, and
killed them. “Y ou plan to murder me, then."

"Wedo not kill. | told you dready."

"Right. You cure.” Hetried for sarcasm but heard his voice sounding more puzzled than anything else.
“The other oneslike me, Ramex and Margery—the others, didn't you kill them?”

"There were no otherslike you,” the warrior said. “Not even Ramex. We do not kill anyone.”
"The ones new to your world. Y ou killed them."

"No,” the poet said. “They're alive. Do you wish to see them?’ He and the warrior turned and walked
acrossthe clearing.

Claybourne followed, reminding himself that hisinstructions from headquarters were to find out what
became of the expedition.

"There,” one of the Clicks said, pointing. “ Beyond those treesiswhat Ramex called the Valey of Bones.
Do not touch thetrees.”

Other plants on the Clicks' planet looked much like Earth's vegetation, but not these. Thesetreeshad a
pink and fleshy texture to them, like woody skin, and their leaves reminded Claybourne of the webbed
feet of frogs. Rubber trees, he thought—they ook like rubber trees; succulents, brittle spongy things that
on Earth looked asif they ought to bend, but would bresk if you exerted much pressure on them.

The Clicks picked their way among the trees to the edge of the valey, though to Claybourne it |ooked
lesslikeavadley than agigantic meteor crater covered with chlorophyll-producing shrubs, primitive ones
that covered the ground in athick mat. Scattered across the mat lay the bones.

"What kind of bones are those?’ Claybourne asked. He thought they |ooked like femurs of some
primevd dinosaurs.

"Not bones. Brothers. Perhaps to you they are Ssters. Some are those who came with Ramex.” Thetwo
Clicksturned to look at Claybourne, and he stepped back, diding hisfeet into the aikido stance, holding
arms|oose, readying for an attack. They seemed not to notice his preparation. “Ramex is not among
them,” the Click continued. “He chose to become something none of us have ever seen.”



"Magus-of-Stars, that'swhat | became,” avoice said.

Startled, Claybourne turned toward atree and found himself looking at what had to be the biggest parrot
in athousand worlds. It stood on arubbery-looking tree limb and stretched itswings. “Impressive, aren't
they?’ the parrot said. “But usdess. I'm too flipping heavy to fly."

"Ramex?’ Claybourne stared. “ Ramex? What kind of jokeisthis?"

"I knew you would come, and | know where you'll go. Beforelong I'll be walking among your branches,
ligtening to you deep. But | won't listen for long. Dreams from the trees that bleed are salf-serving and o
boring. Not at al like what's out there.” The parrot turned an eye heavenward. “ Ah, from out there, the
languages, the memories, the magnificence.”

"An adien mega-parrot,” Claybourne whispered. Amazing.
"Bah,” the parrot said. “Nothing around hereis amazing, not compared to what's out there."
"In another life, you mean?In heaven or with some vision of an afterlife?’

The mega-parrot took afew impatient steps on the tree limb, then turned a green eye toward
Claybourne. “Y ou humans say the silliest things.”

"So you're not Ramex.”

"Remember how you once told the then-me | needed to learn to breathe properly? Remember how |
laughed? | wasthefool then, and you were the magus. A limited magus, and stupid, but you knew some
few useful skills. And | don't mean skillsin fighting. Y ou cdled the good skill meditation. The Ramex |
used to be should have learned from you."

"So you are Ramex, sort of.” Intelligence on al worlds humans had studied, Claybourne thought, require
abrain-to-body ratio far beyond what this parrot has. This creature, he concluded, has the proportions
of aparrot, maybe an African gray, but still aparrot, so it might be clever, but not intelligent.

"Y ou're partly right about the ratios, and | knew about brain size, of course, so | grew abody that
housed brainsin places other than the head. Better brains, | might add. That report | sent as Ramex? It
was full of nonsense. The Clicks have no virgin goddesses, and they're definitely not murderers.”

Claybourne looked around, noting that the Clicks had drifted away, leaving him with the mad parrot.
"Mad, am 1? Perhaps. Y ou can think that, if you wish."

Thisverson of Ramex, Claybourne thought, has some weird knack for seeing surface thoughts, like the
Drumorians, that odd race of primitives on Stockd in the Coa Sack who use rudimentary tel epathy for

playing games.
"But | can see more than surface thoughts, and as Magus-of-Stars | play no games.”

The others sent here to learn about the Clicks, Claybourne wondered—had they been transplanted into
the bodies of telepathic parrots?

"Y ou want to know what happened to them?’ The parrot chuckled. “I'm standing on one. This goofy
tree. Herésabrain ratio for you—the neurons that were once locked inside the braincase of awoman
named Margery Jnsen now livein thistree. Bunch them up and they're ill about the same Size asthey
werein Margery's skull, and look at the huge trunk and limbs of the tree she grew hersdlf into. By any



biological definitions humans know about, the treeis bound to be stupid. But it isn't. Watch.” The parrot
pecked at a branch, a quick scratch with his great curved beak, and drops of red appeared, congeal ed,
scabbed. “ She built an automatic nervous system to take care of injuries so she can stay adegp, mostly."

Seep? Claybourne marveled. But Margery changed hersdlf into the tree—she committed suicide—and
what made her doit?“ Sdly,” Claybourne whispered, “can you tell if thistree once was Margery?"

"Thetreeisandienlifeform,” Sdly sad.
"Wasit once Margery?'

"Perhaps, but the question haslittle meaning. There's something wrong within you, perhaps bad wrong.
Come back to the ship.”

"That mechanica brain youretalking with,” the parrot said, “is essentialy astupid machine. Of course
thistreewas Margery, and it fill is. But the change wasn't suicide. Ask her,” the parrot said.

"Come back. Fast.” Sdly'svoice carried an urgent tone, one that made Claybourne chuckle, for he knew
the tone to be laced into the voice by artificid intelligence. Sdly, after dl, wasn't human, and he couldn't
trust her judgment in some matters.

"Tadk to atree?’ Claybourne spoke with his own skeptica tone. “ Sdly,” he whispered, “ stop talking to
mefor now."

"Why not spesk to atree? Y ou're talking to a stupid machine through your clever mechanica toolsin
your ear and in your clothes. Not only that, but look at me. Y oure talking to agiant parrot. Of course
with me you need not talk, if you focus your thoughtsin alinear enough way. Try shouting to Margery.
That might energize your thoughts and amplify them enough to rouse her.”

"MARGERY JNSEN.” Claybournefdt foolish for shouting. Then athought wisped into hismind:
"Go away, Claybourne.”
It sounded deepy, though Claybourne wasn't sure how athought could sound in any way &t dl.

"What happened to you, Margery Jinsen?’ Claybourne asked. “What happened to the woman | once
loved and who tried to convert meto amysticd religion?”

"Nothing bad happened.” Margery's thoughts felt like her voice, acreamy dto, rich in feminine nuances,
just as Claybourne remembered her speaking. “I remade mysdlf, and I'm in heaven.”

"You'reatree, Margery, atreerooted in foreign soil on an dienworld.”

"Heaven.” Her thought-voice seemed to drift. “It'sin here and not out there at al. Everything you need to
know isdready indgde you, Claybourne. Go, find it, change, change, change.” The thoughtstrailed off.

"She'sadegp again,” the parrot said. “ She's finished with you.”
"Sol see"

"She'swrong,” the parrot said. “ About heaven, that is. Everything worth examining isout there.” The
parrot turned an eye toward the sky. “Not insde some silly tree's dream deep. Margery Jinsen got it
wrong. There's mindthreads out there that contain whole cultures.” Again the parrot turned an eye toward
the sky. “1 can pick them out, learn languages. Eighteen so far, and there's more. One comes from arace
that likely isextinct, arace far more advanced than humans. More advanced than Clicks. Go away now,



Claybourne. Go root like atree and dream your stupid dreams. | have gathering to do, thoughtsto
examine, worldsto understand.”

Isthe man | knew truly dead? Claybourne wondered. And Margery Jinsen, is she dead?
The parrot snickered. “What is death, said jesting Filate, and would not stay for an answer."

"That's amisquote from an ancient philosopher,” Claybourne said. “ The word he used was truth not
death.”

"But you know nothing of truth, and you fear death.”

"Do you know what death is?’ Claybourne demanded. “When that tree was till Margery, she liked to
tell me about heaven, about dying and becoming a spirit, an incorporeal being floating in some vague
somewhere. But back then she had abody, such awonderful body. She was body. And yet she turned
into thistree, so isthere no more Margery Jinsen? Perhaps death isradica change. So what if some part
of you lives on as a spirit, as she once believed—or asa deeping tree or asamad parrot with brainsin
its belly? What she was, what you once were, are so different from your former selvesthat Margery and
Ramex are dead. Isthat right?’

"I'm not dead,” the parrot said.

"No. But you're not Ramex, either. Y ou're strange, Stranger than any creature ever imagined by Ramex
when | knew him, and stranger than the mystic visions of afterlife Margery Jinsen once embraced.”

The parrot eyed him. “Do you think such quibblings matter to me? Do you think | care about your
Ramex?| have worlds out there to examine."

"Y eah. Just asthe tree that once was Margery now hasinterna worldsto examinein dreams.”

"You boreme,” the parrot said. “ Go away now or speed up your metamorphosisinto atree or into one
of those creaturesthat |ook like bones and give their livesto grazing like dugs.”

"Il do no suchthing."

"No? One of the Clicks put a paste on your face, right? It contains a hallucinogenic spore that will dig
into the core of the one you call Claybourne, and it will grow, and you with your symbiote will change
Claybourne, for within you isthe knowledge of how to regrow yoursdf. Margery Jnsen wasright in that,
at least, and your choosing to change has nothing at al to do with consciouswill. Y ou'll change, but you
won't die. Clickskill no one. They are one of the most advanced racesin the universe.”

Thefacid paint, Claybourne thought, and his hand went to his cheek. I've got to defeat thisinfection, he
told himsdlf: | must survive as Claybourne. | don't want to die. Thereés medicine for treating invasons
from foreign infection, Claybourne thought in apanic, but they're back on the ship. Can | get tothemin
time?

Fear gripped him, and he estimated his chances of surviving long enough to get to the meds and leaving
the planet alive as being onein hundred.

The parrot chuckled. “Y our chances of leaving are worse than you think. Look to your feet.”

Helooked at his shoe, where woody-looking tentacles spilled avay from histingling ankle and seemed to
be probing into the soil.



"What do you see?’ Magus-of-Stars spoke with the sound of asmirk initsvoice.

"Isthisdeath? I'll not sink into it without afight. Saly, do you have advice for how | can get back to the
sip?'

"Run,” Sdly said. “ Keep the tendriled foot off the ground as much as possible. Don't stop.”

Claybourne ran, but he sstumbled on the spongy ground, and the worm-like roots spilling from his shoe
probed the ground. He jerked the foot up, stumbled to hisfeet, and ran again.

The foot dowed him, and as he ran he felt aflapping of the tentaclesthat had sprouted from hisankle. By
the time he crossed the areawhere he had danced with the Clicks, both feet flapped against the ground
with writhing fingers of woody flesh.

A group of Clickswatched him run past them, their faces showing surprise and curiogity. Claybourne
found himsdlf chanting in a panicked voice, “ Stay dive. Be Claybourne. Stay dive.” Herevised his
chances of living to 75 percent. Then he reached the ship, stumbled through the door Sdlly irised open for
him, and collgpsed in the med chair she had waiting. “1'd say | have a 90 percent chance now,” he
muttered asthe chair embraced him and he dipped into unconsciousness.

He awoke to a sense of well-being, one he knew Sally and the meds were responsiblefor, but it till felt
good. “Will I makeit, Sdly?’ he asked.

"Yes,” theship'sbrain said. “Y our feet will need surgery.”
"What was| doing to mysdf?"

"It wasn't you. The nanodocs injected into you isolated aworm. The creatureis now in cryonicsfor later
evauation. It looks asif the worm takes control of fundamenta biologica processes and atersthem to
auit its purposes. 1t would have killed you through making your body into an dien being much likethe
deegping treethat clamsto be Margery."

"Margery'struly dead, then."
llYall

Claybourne sighed and told himsdlf that he had already grieved for her. But somehow the fact of her
death hit him again, dmost like ahard blow to his body, and he remembered the snatch of poem she
once quoted to him: “ after the first death, thereisno other.” The poemistrue, hetold himsdf, but not in
the sense Margery had thought.

"The Clicks clam to bestow immortdity with theworm,” Claybourne said. “But that'sjust anilluson, a
nedy illuson.”

"Y es. Ramex and Margery have ceased to be dive. Degth by any other nameistill death. I'm sorry."
It pleased Claybourne that Sdly's voice carried a convincing intonation of sympathy.
Copyright © 2008 Jerry Craven
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Reader's Department: THE ALTERNATE VIEW: HUMANSAND ESTIMATING
PROBABILITY by John G. Cramer

We human beings have evolved with brains that have amazing capabilitiesfor rationa thought, pattern
recognition, judgment, creativity, and imagination, none of which can be readily duplicated by the best
computer smulations. However, thereis one areain which the human brain is sadly lacking: the ability to
accurately assess probabilities and act on these assessments. The success of lotteries, Las Vegas, and
tribal casinos provide ample evidence that when it comes to estimating the odds and acting accordingly,
we humans as apecies are redlly deficient. Wethink that “winning stresks’ arered, that dot machines
are“overdue” for ajackpot, that the past pattern of random events somehow influences the odds for the
next event.

One example of this deficiency in probability understanding was provided recently when CERN'sLarge
Hadronic Collider (LHC) began preliminary operation near Geneva, Switzerland. In the physicsliterature
there had been some rather strained speculationsthet if certain theoriesinvolving extradimensions were
vaid, then the proton-proton collisons a the LHC might produce tiny black holeswith masses of afew
trillion eectron volts (TeV). (See my May 2003 AV column, “The CERN LHC: A Black Hole
Factory?') The same theoriesthat tentatively predicted such black hole production also predicted that, if
created, the tiny black holes would be super-hot objects that would diss pate themselves dmost
ingantaneoudy into atherma cloud of lighter particles, primarily eectrons, positron, and photons.

Not surprisingly, many individuas seized on the idea that the LHC might produce black holes and
imagined a scenario in which the black hole would not instantaneoudy dissipate, but instead would began
to suck in nearby matter, grow larger, and devour the Earth. Lawsuits werefiled to stop the LHC from
beginning operation. A joke web site (www. cyriak.co.uk/Ihc/Ihc-webcams.html) even gppeared that
purported to show red time web-cam shots of ablack hole devouring the CM S experiment at the LHC.

Physicists working with the LHC were asked to estimate the probability that such adisaster might occur,
and they responded by saying that the scenario was “ extremely improbable.” The problem isthat in such
Stuationsascientist can never say “never” becausethe variety of theories available, some right and some
wrong, provide the capability of andyzing an unlikely scenario and producing the probabilitiesthat are
absurdly smdl (but not zero).

For example, can you wak through a brick wall? Common sense would say no, but in quantum
mechanicsthereisaprocess caled “tunneling” that allows an object to disappear from oneside of a
barrier like abrick wall and appear on the other sde. This phenomenon literally should dlow oneto
“walk through walls,” but with an extremely low probability of success, say one part in 101000 or less.
Soif you ask aphysicist whether it is possible to walk through walls, he cannot say “no.” Hell haveto
say “yes, but with an extremely low probability.”

It ishuman nature, viathe wiring in our brain, to interpret “very improbable’ as meaning that such an
event isat least possible and should be worried about. Therefore, the big story in the mediarecently was
not that the LHC was beginning operation (and promptly blew out a superconducting magnet for a
several month halt), but that it was possible that the Earth was about the be devoured by a black hole.

* * % %

Another close-to-home example of this phenomenon is the recent collapse of AIG, acompany that
insured investment “vehicles’ associated with home mortgages. Insurance companies are in the business
of estimating the odds accurately and profiting generoudy from the unwillingness of most of usto accept
risks. In the case of the mortgage-based investments that AlG wasinsuring, the risk etimates were
based on the “independence” assumption, the assumption that the probability P of the default of any



given mortgage was unrelated to the default of any other mortgage in the investment package. Under this
assumption, the risk of n mortgagesin theinvestment fallingis Pn, whichisavery low probability, making
the insurance premium cheap. Thefalacy in this ca culation was that mortgage failure probabilities are not
independent when ahousing bubble is about to burst, and the insurers grosdy underestimated the failure
probabilities. The mord isthat even as professondsin the business of estimating probabilities, we
humans frequently get it wrong.

* * % %

Another areawhere probability estimates are important and sometimes mangled islaboratory safety
management. | am an experimenta physicist who hasworked a many large accelerator facilities,
including those a anumber of universities and nationd facilitiesa Los Alamos, Livermore, Berkeley,
Argonne, and CERN. The scientific equipment used in experimentsin nuclear and high-energy physics
employ high voltages, ultra-cold gases, potentidly explosive gas combinations, and gases at high
pressures. The experiments create nuclear reactionsthat can produce potentialy lethal radiation
exposures to gammarays, neutrons, and charged particles. Considering dl this, there are surprisingly few
injuries and accidents among experimentaligts. In part, thisis because afew highly trained individuals are
charged with the responsibility of identifying potentia problems, assessing their probabilities, and
ingtituting safety procedures. Thisusualy workswell, but there are afew exceptions.

| know of aradiation safety officer employed by alarge defense contractor who insisted on assessing
acceptable radiation exposure based on the “lowest possible exposure” rather than the “lowest
reasonable exposure.” That doesn't sound like much of adifference, but it added huge coststo the
operation. The reason isthat we do not live in aradiation-free world. Our annual exposure to cosmic
rays from space and to environmental radiation from granite, radon, potassum-40, etc. isfairly large,
perhaps 0.25% of amean lethal dose of radiation. Is it reasonable to make sure that a radiation worker
receives aradiation dose from hiswork that islessthan 1/10 of the radiation dose he receivesfrom the
outsde world? Most safety officers would say no, but this particular individua, who seemed to have a
particular problem in understanding the estimation and use of probabilities, indgsted on very expensive
additiona shielding in an attempt to reduce the radiation exposure from the facility to zero. Not long after,
the project was cancelled due to cost overruns.

* * * %

In another case at Brookhaven National Laboratory, one of the safety officers developed the peculiar
conviction that helium was adeadly gas, presumably because a person placed in aroom filled with helium
would die of suffocation. Brookhaven's Relativistic Heavy 1on Callider (RHIC) Facility, which wasthen
being designed, would contain lots of liquid helium that would cool the superconducting magnets used for
bending and focusing the heavy ion beams to be accel erated. When such superconducting magnetsarein
operation, occasiondly they “quench,” meaning that the superconductivity goes away, the stored
magnetic fidld energy heats the magnet coils, the system temperature rises, theliquid helium boils, and a
great ded of helium gasis produced and must be dedlt with. Normally, the magnet system includes a
“blow-off stack” to dedl with this problem, along pipe leading up through the ceiling that blows off the
excess helium at roof leve.

However, the sefety officia in question decreed that this could not be done, because helium was adeadly
gas that might suffocate people in the event of such a magnet quench and blow-off. Insteed, it was
required that the RHIC facility must have vacuum vessels designed to completely contain the many
atmospheres of pressurized helium that would be produced in a quench event. The RHIC component
magnets were designed in thisway, at substantial extra cost. RHIC was completed and scheduled to go
into operation in 1999. Thefull RHIC ring of superconducting dipole bending magnets and quadrupole
focusing magnets, interspersed with afew lengths of pipe as* placeholders’ for possible future
expansions, was assembled.



The problem was that, since the RHIC machine was designed to withstand many of atmospheres of
helium in its vacuum system, this had to be tested before theinitial operation could begin. The system was
sedled and the pressure test was duly donein early 1999, and then the vacuum system was pumped out,
the magnets were cooled to liquid helium temperature and tested at high fields, abeam of gold ionswas
injected into the machine, and initia operationd tests began.

Beam trangport problems were soon encountered. The gold beam went through afew magnets, then hit
something. The accelerator physicists did some gymnastics with steering magnetsto get past the
unexpected obstacle, and the beam was able to go through afew more magnets, but was again stopped
by another unexpected obstacle. This pattern of failures was repeated al during the summer of 1999,
while many of uswho had come to Brookhaven for theinitial RHIC operation waited impatiently for the
machine to ddiver gold-gold collisonsto our detectors, STAR, PHENIX, PHOBOS, and BRAHMS,
which we had spent the last decade constructing.

Findly, in September of 1999, the accelerator physicists gave up their attemptsto get the beam through
the machine. They warmed up the magnets and opened up the vacuum system to see what the beams had
been hitting. Therethey discovered distorted “bellows’ vacuum fitting and “ RF fingers’ that had been
damaged during the high-pressure helium tests and were sticking into the beam path. It was realized that
whileal of the magnets had been carefully designed to withstand the high pressures, no one had worried
about the expansion of the placeholder pipe sectionsin the ring, and these had expanded during the
pressure tests and damaged the vacuum fittings. It took much effort and cost many millions of dollarsto
fix this damage, and in 2000 the RHIC facility was able to begin what has become avery successful
string of operating periods.

Because helium had been declared adeadly gas by the safety officer, afull year of operation of the RHIC
facility waslogt, millions of dollarsin extra costs were incurred, and an army of physicistslike me spent
frustrating months at Brookhaven waiting for the beamsthat did not come. Interestingly, the training that
we RHIC experimentalists had to take in 1999, teaching us the actions to take in the event of amagnet
quench that filled the accelerator vault with deadly helium, curioudly disgppeared from the safety training
in subsequent years. | fed that the inability of the human brain to accurately estimate probabilities and act
on them played akey rolein thisfiasco.

* * * %

Why are we wired thisway? Wouldn't it be astrong evol utionary advantage to be able to * see”
probabilities and act accordingly? | am not sure | know the answer to this puzzle, but let metry to answer
with aparable.

Many millenniaago, when we were first emerging from the trees and beginning to function as humans,
there was ariver separating two hostile tribes that congtituted most of humanity. On the north side of the
river lived the Prob Tribe, agroup that had the ability to easily see probabilities and act accordingly. On
the other side of theriver lived the Numbskull Tribe, agroup more like modern humanswho believed in
luck and winning streaks and other such fantasies. The vigorous male Probs hated the Numbskulls and
wanted to rush across theriver and kill them, but their enhanced abilities showed them that it wasfar
safer to Stay on their side of the river and not engage in combat. The Numbskullsfelt no such
compunctions. On a night when the moon was dark, they stole acrossthe river and killed al of the Probs,
to aman, woman, and child. Thus, we are all descended from the Numbskulls.

Copyright © 2008 John G. Cramer

* * % %

AV ColumnsOnline: Electronic reprints of about 140 “The Alternate View” columns by John G.
Cramer, previoudy published in Analog, are available online at: www.npl.washington.edwav.
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Probability Zero: WHEN ALL EL SE FAILS By H.G. Stratmann & Henry Stratmann 11
Humanity woke up one morning and found that the Earth was turning into Paradise.

It started with small wonders. A dice of bread dropped on the floor now dwaysfell jelly-sde up. No
sock ever vanished in the dryer. There was no storm, hail, or blizzard when the weather forecast
predicted asunny day.

Next came minor miracles. Oil companies panicked as gastanksin SUVsand al other vehicles stayed
perpetualy full no matter how far they were driven. Airline flights were dways on time and no baggage
was ever lost. Computers never crashed.

Dumbfounded doctors said foods that tasted good were now actualy good for you. A diet richin
doughnuts and desserts gave awoman the face and figure of a supermodel and sculpted aman's
physique into one like Arnold Schwarzenegger'sin his prime. The grease-gorged, sat-saturated caories
in fast-food cheeseburgers and fries now unclogged coronary arteries and lowered high blood pressure.

Then the truly impossible happened. Lawyers turned honest and sincerely sought justice. Politicianstold
nothing but the truth and worked for the good of their fellow citizens. People became cdlebritiesonly if
they actudly had taent and were good role modelsfor the young. Teenagers respected and listened to
their teachers and other elders. Adultsled lives asfree of greed, lust, and other vices asthe parentsin a
1950s TV sitcom. Science fiction magazine editors bought al the stories they received, for every
submission was an astounding blend of origind ideas and entertainingly thought-provoking prose.

Each day brought new wonders. Where once there was war and rumors of war, now peace and
harmony filled the world. The wolf lay down with the wombat. Tanks were beaten into tractors.
Violence, hatred, prgudice, and intolerance vanished like the scented smoke of incense wafting upward
into the heights of agreat cathedral.

Earthquakes, floods, and hurricanes never ravaged the land. Famine, disease, and death were no more.
Though the old grew young again and no accident ever injured or killed, the world no longer seemed
overcrowded. In even thelargest cities no traffic jams sullied the streets. Smiling taxi drivers gracioudy
yielded the right of way to pedestrians and road laughter filled the avenues. Elevators were never stuffed
with perspiring passengers. Checkout lines at grocery stores were always short.

Findly camethe greatest miracles of al. Man now understood WWoman and lovingly validated Her
fedlings. Woman never nagged or tried to change Man.

Learned thinkerswho'd long pondered the ultimate questions of theodicy and the meaning of lifefound
those riddles no longer needed answers. Even the most skeptical inquirers cameto believe that only a
Power far greater than human science and ingenuity could be responsible for thisamazing
metamorphosis. The righteous rejoiced that their faith and prayers had been vindicated. From every land
and in every tongue achorus of thanksgiving ascended to the heavens...

Somewhere outside time and space a Being beyond human comprehension looked at Hiswork and saw
that it was good. Then a sweetly sarcastic voice from the kitchen startled Him.

"Any luck, Dear?'
"Yes, it'sworking finenow. | told you | could figureit out without any help!”
Okay, so that last part was afib. But She didn't need to know that He'd finaly swallowed His pride and



done what Sheld been telling Him to do for eons. Hed dready wasted over thirteen billion yearsfiddling
with the darn thing. The last thing He needed was an eternity of hearing “I told you so!"

Hopefully Sheld be so pleased the home entertainment system Sheld bought on sale finaly worked right
that thered be no embarrassing questions about how He'd succeeded. After looking within the thick

book in His hands one last time, He stuffed it back into alarge box on the living room floor. There,
hidden beneath packing materia and the shrink-wrap He'd just peded away from it, She wouldn't seethe
manud'stitle.

"How to Operate Y our New Universe.”
Copyright © 2008 H.G. Stratmann & Henry Stratmann 111
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Reader's Department: IN TIMESTO COME

Our April issue offers quite avariety of sories, of al shapes, Szes, and flavors. At one extremeis
Adam-Troy Castro's“Gunfight On Farside,” adtriking case study in why “what everybody knows’ isn't
necessarily whet is. At the other end are atrio of quite different short stories by Eric James Stone, Jerry
Oltion, and H. G. Stratmann. In between we have apair of contrastingly quirky novelettes by Mark Rich
and Mary Turzillo, with the contrastingly quirky titles of “Foe” and “ Steek Tartare and the Cats of Gari
Babakin.”

In the science fact department, astronomer Kevin Walsh returns with another of hislooks at the
ever-expanding diversity of planetsthat we'refinaly learning exis—or could exis—ouit there. Thistime
histopicis“Ribbonland,” akind of world long favored by science fiction writers on which habitability is
confined to one or more bands of latitude. Just how habitable would those be, and what surprises might
they have up their metaphorica deeves? Read our April issue and find oui....
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Short Story: LIFESPEED by Carl Frederick

* * * %

[llustration by Broeck Seadman

* * * %

New knowledge often makesit hard to apply old rules...

* k x %

Robert Witten grabbed histowd and, for the hundredth time, wiped hisface. But after afull day of
fencing, the towed merely redistributed rather than absorbed the moisture. He saluted the director, the
fencerswatching the finals from the sidelines, and his opponent. Then he pulled his mask over hisface
and stood on guard. Down 4-3, the next touch was critical. He Szed up his adversary, Vincent Rapelli.
The guy was huge. Robert had fenced him at a meet six months ago and had won. But back then,
Vincent hadn't looked like King Kong on steroids. Too bad we don't test for drugs at these circuit
events,

"Fencersready?’ said the director.
Robert and Vincent nodded.

Robert made afeint to the wrist. Vincent, as expected, took the blade in sixth and executed an attack to
the shoulder. Robert did a counter-sixth, seized Vincent's blade—but couldn't deflect it. Vincent won the
touch—and the match. And that meant unless, by amiracle, he managed to beat his next opponent, Lars
Nielson, hed comein third behind Vincent and Lars. That would lower his nationd ranking, making his
selection to the Olympic squad iffy at best. Hetried not to think about it. Making the Olympic squad was
alifdong dream, and he couldn't bear the thought that it would remain adream.

With aforced amilein answer to Vincent's smug grin, Robert stepped forward to shake hands.

Ten minutes later, Robert took his pogition on the strip for his bout with Lars, the last bout of the
tournament. In lessthan aminute, Robert found himsdlf losing by 4-2. One touch from defest. Hopeless!

"Fencers ready? Fence!"

Robert hardly saw Lars move. The scoring machine buzzed, indicating atouch. Only that sound told
Robert he'd been hit.

Robert bounded forward to shake hands, then, after Lars|eft the strip, Robert went to talk to the
director. “ About that last touch.”

Thedirector siffened.

Robert moved ahand to his chest. “Oh, | was hit"—the director relaxed—"but | really don't know
how—or even exactly where. It seemed asif Lars attacked using a quadruple disengage on the
extenson. But nobody isthat fast.”

"I've got to admit,” said the director, “that it wastoo fast for meto follow. Thank God for the scoring
machine.” Robert walked with the director toward the bout committee. The director, in hisfifties but ill
moving with the quickness of afencer, shook his head. “It seemsto get faster every year,” he said
wearily. “No one can really watch the port anymore. It's no wonder that fencing isin danger of losing its



Olympic gatus.”

"Given the bulk of thework donein my lab,” said Robert, “ performance-enhancing drugs come to
mind—not for Lars, of course.”

"Y our department does the testing for the Olympic squad, doesn't it?"

Robert nodded. “My own research is on biochem methods of life extension. But most of our funding
does come from drug testing."

"For some fencers, drugs might well be suspected.” The director threw aknowing glance acrossthe gym
where Vincent was packing hisgear. “But | agree. Not for Lars. Inhiscasg, | think it's more a case of
performance enhancing genes.”

Robert chuckled.

"I'm serious. Steroids can make you stronger and faster, but not that fast.” The director dropped the
scoring sheets on the bout-committee table. “ Fencing does run in families. I'm sure most of thereasonis
culturd. But I'd be willing to bet there's a genetic component—a selection for fast reflexes.” He glanced
up, meeting Robert's eyes. “ And you epee fencers are tall. Wouldn't be surprised if there was agene for
it

"Thereis, actudly,” said Robert, in adistant voice. HeEd never consdered hisheight in that light. “A
variant of the HMGA2 gene."

"Well, there you go, then. It's not much different from performance-enhancing drugs.” The director
paused. “ Except that instead of the fencer choosing to take the drugs, his parents chose to impart the

genes

After the awards ceremony, looking for an excuse to avoid the locker room and Vincent's gloating,
Robert stayed to listen to Lars talking to the press.

Robert's stratagem failed; VVincent came up to him on the gym floor to expound on his victory—and to
pontificate. The man was an ingructor in philosophy at aloca community college and seemed to like
arguing for argument's sake.

Vincent dlowed that Robert had fenced “not dl that badly,” and then said, “ Are you till working on
increasing the time a person spends on Earth?"

Even though knowing the question was just an opening gambit for a disputation, Robert said, “ Yes.
Actudly, | am."

Vincent gave aharsh laugh. “How can you talk about living alonger time when you don't even know
what timeis?

"Perhaps you'reright,” said Robert, choosing not to engage.

"Scientistd” Vincent spoke the word as an expletive. “ Study philosophy! Then your science might have
somevdidity."

Refusing to be baited, Robert nodded toward Lars. “Now thereésareally good fencer.”
Vincent stared at the man. Robert couldn't tdll if the look was one of contempt or envy.

"I wonder what class of steroids he's taking,” said Vincent.



"Lars Nielson taking steroids? Don't beridiculous.”

"Ridiculous?’ said Vincent, looking haughtily down hisnose. “ Don't be naive.” Heturned and strode
toward the locker room.

Robert blew out a breath and turned his attention to Lars and the reporter. Robert had no hard fedings
about losing to Lars. The guy was sure to make the Olympics. Hewastdl, easygoing, intelligent, had
superb technique, and moved like aferret.

"Why do you fence?’ asked the reporter.
Lars uttered a good-natured laugh. “For love of the sport, and ... as abreak from boredom.”

Robert gazed in surprise. He knew Larswas atheoretical physicist and that sounded far from boring.
Only in fencing, Robert thought with asmile, could you find three academics with good shots at the
Olympics. Robert pursed hislips. He might not be an academic much longer. His research group had run
out of ideas and that meant that soon the group would run out of money.

Robert snapped alert when he heard the reporter ask Lars about drugs.

"No. Fencing istill pure,” Lars said firmly. “No money init. Not a spectator sport. Too fast for that.” He
balled afis a hissde. “ Athletes taking drugsis disgusting.”

Asthiswasfamiliar territory and his endorphin high had given way to exhaugtion, Robert hefted his
fencing bag to his shoulder and headed for the locker room.

A few minutes later, as herdaxed on abench in front of hislocker, Larscamein.

"Interesting interview,” said Robert as Lars opened the adjacent locker. 1 wouldn't have thought physics
to be boring."

Larspaused. “| supposethat overdl, it isn't. But moment by moment, it can be."
"l ill find it hard to believe.”

"It'snot just physics.” Larssighed. “It'slife asawhole. Most people seem dow to me—not dumb or
anything, but just dow-moving and dow to react.” He nodded. “It's me, of course. | can't even enjoy
movies unless | run the DVDs on my computer at 1.2 times normal speed.”

"It sounds asif time moves more dowly for you than for most people.”

"Never quite thought of it that way,” said Lars. “But | should have.” He gave agood-natured laugh. “The
speed of time. Very much in the spirit of relativity theory.” Helooked away, adistant expresson on his
face. “It could be that timeisjust a parameter to sequence events. Y es. Time as a parameterization of the
order and flow of events.” He amiled sheepishly. “ Sorry. Woolgathering.” He seemed to refocus on the
here and now. “By theway,” he said. “I'm sorry about your loss to Rapelli. He won by sheer force, not
technique. Ugly fencing.”

"Thanks.” Robert tried to hide his disgppointment at theloss. “I gppreciate you saying that."

"No, redly. And you ill have aredly good shot at making the squad. There are two spots yet to be
decided.” He headed toward the showers. “The Martini tournament isimportant, yes. But it'll redly be
decided at the Nationals."

* * % %



Driving home, Robert pondered Larsswords. The Nationa Championship competition in three months
would be crucid. If hetrained like afiend, he might well be ableto beat Vincent. But that would take a
toll on hisjob—while he till had it. His thoughts turned toward trying to come up with the big idea—a
life-extenson concept that would assure his department’s continued NIH funding.

Robert focused on the problem, dwelling on it as he drove home. He carried hisfencing gear into his
gpartment. Then, unpacking his soggy fencing whites, he noticed that the towel was not his. Hed
probably switched toweswith Larsin thelocker room. Thoughts of hislife-extension work blended with
his recollection of Larss comments, and Robert felt the germ of an idea. He dropped the still wet towel
on achair and turned hisfull attention to the nascent inspiration. Maybe instead of trying to enable people
to live more caendar years, one could effectively increase lifespan by enabling peopleto livelifefagter,
so that they could do more things per unit of clock-time—the way kids seem to do.

Gazing at thetowe as one might amuseum artifact, he wondered if fencers, asagroup, actudly do live
faster than non-fencers. Does time run more dowly for them? Doesthe idea of avarigble rate of time
make sense? He thought of insects. Short-lived creatures, to be sure, but did their flitting and darting
imply more events for them per unit of conventiona time? Maybe the adage that children livelife faster
could bejustified by biology. Robert recalled to mind the kids he knew. They al seemed bright and
precocious. For that matter, so did Lars. Maybe quicker equates to smarter.

Robert contemplated human intelligence. What is an 1Q test actually measuring? Maybe, at |least
partially, it's the bus-speed of people—how fast they live. Robert felt he now had enough of an idea
to draft agrant proposal. Not lifespan. Lifespeed!

Gazing absently now at the towe, Robert had adark thought: Vincent's assertion that Lars's performance
was enhanced by drugs. Could it possibly be true? “Hey!” he said doud, taken with asudden idea: The
towe was soggy with Larss body chemistry. Hed have his department run achemica analysis of the
moleculestrgpped in the towd—athorough analysistesting for the full gamut of forbidden drugs. He
would prove to himsdlf that Larswas clean.

Then he had another thought. A big-time spectrophotometry andysis might dso find an indication of a
genetic bagis of faster reaction time—an indication of “lifespeed.” Robert smiled. Hed spend quite alot
of timewith that towel. But held not tell his colleagues about hislifespeed ideauntil he had some
evidence, hopefully garnered from Larss swest.

Robert woke to the sound of knocking at his office door. Hed falen adeep at his desk. Having trained
every day sncethe Martini tournament two weeks ago, the exertion wastaking itstoll. He sat upright in
his seat and cdlled out, “ Comein!™

Paul Webster from the athletic testing group walked in and dropped afolder on the desk. “The resultsfor
your ‘Fencer X."”

"Clean, | hope,” said Robert.

"Nosgn of illega drugs,” said Paul with asmile. “Y ou're as clean asababy'smind.”
"No. It'snot me,” said Robert. “And | can't name him for ethics reasons.”

"Then | won't ask."

Robert responded with a chuckle, then said, “Y ou're sure about the drugs?”

"Absolutely! Thetowel sweat was as good as any urinetest.”



"Did you find any neurotransmitters?’ Robert indicated achair and Paul sat.

"Funny you should mention that.” Paul pointed to the folder. “ Compared to the acetylcholine levels, the
towe exhibits an enhanced concentration of norepinephrine, dopamine, and 5-hydoxytryptamine.”

"Interesting.” Robert picked up and opened the folder.

"That'snot the hdf of it. Those three chemicals are enantiomers of the naturaly occurring molecules.”
"What?" Robert dropped the folder. “Mirror images? Redly?’

"Strange, isn't it?” said Paul. “ And only those three neurotransmitters are enantiomeric.”

"I'm surprised the neurotransmitter receptors respond to them.”

"Surprised?’ said Paul. “It'samost beyond belief! But some receptors must respond. Otherwise held be
dead.” Hetook off his glasses, exposing the nibbled-on earpieces. “| wonder if it's naturally occurring, or
isthere adrug development we don't know about yet?"

"What do you think?’ said Robert.

Paul toyed with his glassesfor afew seconds. “I'minclined to think it's natural. Drug newstendsto travel
fedt."

Robert leaned back and stared at the closed folder. “By chance,” he said after afew seconds, “could
you synthesize those enantiomers?”

"I think s0,” said Paul. “Why?'

"I have anotion they might explain X's fantagtic reflexes—hisreaction time, his genetics.”
"Redly!” With aquick motion, Paul put on his glasses. He peered at Robert. “ A genefor time?”
"Why not?'

After apause, Paul said, “You want to try it on rats?’

"Y ou bet!"

* * % %

"Look a ‘em move,” said Paul, peering into the cage. “ They're more like fruit fliesthan rats.” He stepped
back from the cage. “1'd be willing to bet that kids start life with asupply of these enantiomers—my kids,

anyway."

"Could be.” Robert switched his glance from the cage to the maze. “Especialy now that we know rats
have enantiomeric receptors.”

In the intervening month and a half, Paul had both synthesi zed the neurotransmitters and injected a colony
of research rats with them.

Robert moved arat from the maze back to the cage. “Wdll, here's another Einstein rodent. One point
three times smarter than your averagerat.”

"Isit that mechanica?’ Paul opened the cage for therat. “When we measure the intelligence of rats, or
of humansfor that matter, isit realy just a measurement of speed?’



Robert smiled. “Until we can engage the ratsin deep discussions of philosophy, speed of learning atask
isthe best measure we have—at least for rats."

Paul glanced at hiswatch. “Well, I'm afraid I'm scheduled for a... adeep discussion of philosophy with
our department chairman about now.” He grabbed his laptop computer and headed for the door. “ See
you Monday. Have fun with the rodents.”

Alonein the lab—except for the rats—Robert stared at the cage. The creatures moved asif in
fast-forward. But, in other respects, they displayed no unratlike behaviors. They'd been injected with the
chemicas and the morning after, they smply became super-rats. His gaze shifted to the rack of
hypodermic needlesin the chemicals cabinet. The rats had been given very low doses—and only one
dose apiece. And the effect had persisted. It's funny. The neurotransmitters seem to have no
difficulty passing from the bloodstream through the brain barrier. But the barrier seemsto
prevent most of the chemicals from passing from the brain back into the bloodstream. He
wondered just how long the effect would persist.

Robert was glad the rats only needed oneinjection. He hated needles. Robert walked to the chemicals
cabinet. He withdrew a hypodermic and a membrane topped dose bottle. Then, grimacing, he rolled up
hisdeeve.

* * % %

Saturday morning, Robert woke fedling hed dready had a mammoth mug of strong coffee—maybe a
half dozen mugs. And he woke ravenous. He devoured alarge breskfast and since he was till hungry,
tried to control his appetite by downing a couple of additional cups of coffee. Although hefelt hewas
truly living lifefaster, he wasn't sure. It might just be wish fulfillment. Hed be ableto tell later at fencing
practice by cdibrating his performance againgt the club's stronger fencers. But the club didn't open until
onein the afternoon.

With aforefinger on hiswrist and his eyes on the second hand of hiswatch, he took his pulse.
Forty-eight: Resting-normal for him. Then he sprinted to a cupboard to fetch the blood-pressure meter
he'd bought when held last experimented on himself. That had been afailed foray into the world of herbal
extracts.

Reading the dial, he found that his blood pressure was norma, 124 over 82. Smiling, he removed the
cuff. Ashed hoped, the effect of the enantiomeric neurotransmitters seemed restricted to brain chemidry.
It seemed safe therefore, to assume held not increased his lifespeed at the expense of hislife expectancy.

Helooked again at hiswatch. He had hours to kill before one P.M. He swapped his bathrobe for shorts
and running shoes and did five high-speed miles on histreadmill. Following that, he did ahalf hour of
stretching and isotonic exercises. He showered, read afew online newspapers and then went through the
latest issue of Neuroscience. When hed finished, he mentaly kicked himsdf for not noting when held
dtarted. It would have been ingtructive to seeif hisreading speed had increased. But he had time. He
laughed. Now he had plenty of time. He loaded his gear into his car and drove off to the fencing club. On
the way, he was pulled over for speeding—hisfirst moving violation.

At the club, he easily beat people who often gave him trouble. At the end of the day, there was no longer
any doubt; hislifespeed was much faster than mogt. | wonder how much faster. He thought of his bouts.
Relatively easy wins, but they gave him little satisfaction. They were hollow victories resulting from speed
rather than improved technique. He had the distinct feding he'd chested and his mood soured.

In an attempt to cheer himsdf up, he went out to dinner—to an al-you-can-eat buffet. And it did
improve his mood. There was much to be happy about; held effectively increased hislifespan, and hed



certainly gotten hismoney'sworth at the buffet. Turning histhoughts toward the Nationas amere month
away, he had ahappy vision of beating Vincent, and beating him badly. It was his sacred duty to beat
Vincent.

At homethat night, Robert felt worn, and he had adight case of the sniffles. He redlized that his
neurobiology might well be faster, but the rest of hisbiology wasn't. Having forced himsdlf to move fagter,
his body wastelling him it needed recuperation time—probably even more time than usua since hed
worked it so hard.

Sunday, he woke to aching muscles and his sniffles had progressed to arunny nose. He hoped he wasn't
coming down with acold. No doubt acold would last aslong asit usudly did, but it would seem much
longer. He decided to take it easy for the day and go to amovie he'd been looking forward to seeing.
But despite its good reviews, he found it tedious.

Ashewalked dowly home, he redlized that weekends were, in effect, longer and held have to prepare
for them. With atight-lipped smile, he redlized that a quickened lifespeed wasn't an undloyed joy. Sow
weekends. Slow movies. Sow people. It would be good if he could somehow switch from overdrive
back into norma. Alcohol! Maybe a few stiff drinks would do it. He gave asilent laugh. A dangerous
thought. But maybe | could accomplish it by using lower injection doses. I'll have to experiment
when the effect starts to wear down.

He noticed that dthough he waswaking “dowly,” he was dill passing al the other pedestrians—and he
felt horrible. He had caught a cold, and that meant two days stuck at home in bed—and dueto his
lifespeed, along two days, and then another long two days back at work infecting others. He shivered
with asudden concern. Maybe it wasn't a cold, but an effect of the chemicals. I'm an idiot. What ever
possessed me to inject myself?

Cold or not, Robert found that his appetite was fill healthy. He didn't fed likeit, but before taking to
bed, he knew he'd better do some grocery shopping. And then he'd be able to spend the next couple of
days not thinking about lifespeed or anything else. He could just concentrate on being miserable—and
hope it wasindeed just a cold.

Over the next forty-eight hours, as his cold intensified, Robert felt increasingly duggish. At fird, he
thought it was merely the normal action of his cold. But then he decided that his downesswas more likely
dueto theloss of lifespeed neurotransmitters. Hislifespeed was dowing to norma—and yes, it wasjust a
common cold. Thank God!

* * * %

Back at his desk Wednesday, Robert still felt dow, hisnose was still stuffed up, and he had a headache.
Asusud, hedd returned to work earlier than he should have. He glanced at the chemicals cabinet and
shook hishead at his own recklessness. Regardless of the benefits of afaster clock speed, held wait until
he could control it before held take another lifespeed injection.

Across the desk from him sat Paul, his chair farther back than usual—out of contagion range. Paul
glanced at the burger and donut wrappers that littered the desk. “Feed a cold and starve afever?’

"l guess” Robert moved the detritus to the trash. “ Anything interesting happen while I've been out?"
"Therats are producing their own enantiomers now."
"What? That'swild!"

Paul laughed. “Yes. That'show | felt.” He removed his glasses and played with them. 1 wondered why



theratsdidn't dow down, s0 | ran some tests.”

"Areyou saying the ratswon' return to norma?” Robert shivered. Maybe his duggishness was just an
effect of hiscold.

"I don't think they will.” Paul paused, then said, “ Apparently, the enantiomers act like atemplate for the
natural production of the neurotransmitters.” Helooked absently away at the window. “But | don't
understand it. If it's so easy to speed up their neurd clocks, why isn't it the biological default? What isthe
evolutionary advantage of being dow?"

"Needing lessfood,” Robert shot back.

Paul swiveled his gaze back from the window. “Y eah. The rats do eat a heck of alot more food than
they used to. Infact...” He replaced his glasses and glanced at the food-wrapper laden trash basket.
Then he turned sharply toward Robert.

Robert looked down at his hands, avoiding Paul's gaze.

"You didn't!” said Paul.

"lan't there any way to turn off the effect?"

"Nothing obvious,” said Paul in astunned voice. “Why did you do it?"

"l was curious.” Robert clenched afist. “And | assumed the effect would be temporary.”

"I'd be curious, too,” said Paul, staring wide eyed. “ But there's no way |'d have taken that risk."
"I had more incentive than you, maybe."

"It'sabout fencing isn't it?" Paul's expression turned accusatory. “The Olympics.” Helet out abreath.
“Thisredly isnt much different than taking steroids.”

Robert dapped hisdesk. “Thisian't about performance enhancing drugs. It's about research.”
"Sureitis” said Paul.

"Itis)” Robert snapped to hisfeet, amotion he'd executed alot latdly. “ And anyway, the enantiomers
aren't banned substances.”

"They should be."

"Why?" Robert, suddenly aware of his persistent cold, leaned againgt hisdesk. “I'vejust used ... used
gene therapy to acquirewhat | imagine Fencer X had obtained naturally. What's wrong with that?

"Y ou injected substances. That's not gene therapy.”
"But it could have been."

Paul paused. “This puts mein an awkward position. If you make the Olympic squad, my lab'll be doing
the drug testing on you."

"Probably not,” said Robert. “ Conflict of interest. The committee would probably find another testing
lab."

"That's not the point.” Paul's eyes blazed. “But what if they do keep using my lab? What'll | report?”



"Report whether I'm using banned substances.”
"The letter of the regulations.” Paul stood to face Robert. “Hardly the spirit of them.”

Robert felt himsdlf deflate. He sat on the corner of the desk. “Y eah. | know.” He shook hishead sadly.
“I'vegot to say | don't feel comfortable either. I've dways fenced clean. I've dways hated the idea of
chesting with drugs.”

"What are you going to do?’ Paul's eyeslost their anger, and he sounded sympathetic. “1 mean about the
Nationds—and the Olympics.

"] don't know."

* * * %

Over the next month, Robert came to accept his enhanced lifespeed. He now preferred faster music;
presto over adagio, and fast food rather than gourmet cuisine, watching ping-pong instead of tennis,
gorintsin lieu of marathons. And, asdid Lars, he played his DVDs on acomputer at 1.2 times normal
speed. The big downside was that he began to fedl out of synch with just about everyone. Now, he could
gopreciate the saying that “no manisanidand’; life extenson vialifespeed was only aboon if alot of
people were infected with it. He could see why fencers so often married other fencers.

By thetime of the Nationals, Robert had learned how to use hisfast lifespeed without making
unreasonable demands on his body. At the tournament, he fenced hard, but just hard enough to get into
the final round. Hed just beaten Szabo, and now Vincent Rapelli stood before him on the strip. Thistime,
Robert would not hold back.

"Fencersready?"

Vincent took the blade in sixth—Robert let him—and advanced with abind. At the last possible moment,
Robert jumped backward, did alow-line disengage, and executed a stop thrust to the wrist just under the
guard.

Behind his mask, Vincent's al but perpetua sneer vanished, to be replaced with alook of shock. Robert
amiled sweetly.

Robert won the match by five touchesto one. And he knew that Vincent's loss would drop him not to
third place, but to fourth on indicators behind Szabo. He was out of Olympic contention. By his stare of
hate, Robert could tell that Vincent knew it aswell. Without even shaking hands, Vincent turned and
stalked away.

Asit had been a the Martini tournament three months ago, Robert's [ast match waswith Lars Nielson.
Because of going dl out in his match with Vincent, Robert had little in reserve for thisfina bout. 1t would
be extremdly difficult to beat Lars. Robert entertained salf-defeating thoughts: Lars was a superb athlete
with fantadtic technique. And it didn't seem fair to beat the guy using lifespeed. Except, Robert reminded
himsdf, that, by his genetics, Larsis using lifespeed also.

Robert lost the bout, 5-4. But as he walked to the locker room to clean up before the awards ceremony,
he nonetheless felt pleased with the result; it was close. No cigar, but close.

In the locker room, Lars came up to him and sat. “ Good bout,” he said as he kicked off hisfencing
shoes. “I didn't think your technique was quite as good as last time, but boy, were you fast.”



"Yeah,” said Robert, feding arisng sense of guilt. “ Due entirely to enantiomers, I'm afraid.”
"Duetowhat?'

"Enantiomers”

Larssface showed puzzlement.

"Sterecisomers?’ Robert tried.

Larsdill displayed lack of comprehension.

"lsomers?’

Larsshook his head.

"Geez!” said Robert. “Don't you physicists take any chemistry coursesin college?”

"Not many. Why should we? Chemistry isjust gpplied physics.™

Robert threw aglance at the celling. “1somers,” he explained, “ are molecules with the same chemica
formulabut different atomic arrangements and possibly connectivity. Stereoisomers are isomers with the
same connectivity, and enantiomers are mirror images.”

"WEell, | thank you for filling this ggping holein my chemistry knowledge,” Lars said with asmile. “But
what does this have to do with the price of bratwurst in Bratidava?'

Paul let out along sigh. “I'm ashamed to say this, but I've sort of violated your privacy.”
Lars canted his head and narrowed his eyes.

"I wondered if your terrific speed was perhaps genetic.” Robert's tone was one of remorse. “So I'm
afraid | andyzed your sweat in my lab—your DNA.” He spread hishands. “I'm redlly sorry."

”

Lars stiffened and hisface showed aflicker of anger. But then he smiled. “Y ou have laid bare my genes,
he said. “ Sounds naughty, doesn't it."

"Look. | apologize. | don't know what | wasthinking. My curiogity just—"

"Whet did you find?"

"What?" said Robert.

"I'maphyscig. | know what it meansfor curiosity to trump everything ese. What did you find?!
Robert told, then explained how he'd used the knowledge.

Lars seemed momentarily bewildered. Then, dmost a awhisper, he said, “ So that's how come you were
S0 blazing fast on the Strip.”

Robert nodded. “Y ou can see why | have qualms about competing in the Olympics.”

Larspursed hislips. “1 think,” he said after amoment, “it's like the case when Ivan Pushkin had the sex
change operation and competed in women's saber.”

Robert pulled off his sweeaty fencing jacket. “ A lot of people didn't think vanna should have been



alowed to compete.”
Larsnodded. “As| said, | think yoursisalot like that case.”
Robert swiveled to sare at Lars. “ So you don't think | should compete in the Olympics, then?"

"I'm not saying that.” Lars unzipped hisfencing jacket. “And I'm not not saying that either. It's
complicated.”

Robert nodded. “Inany case,” he sad, “1'm going to withdraw my name from Olympic consideration.”
Robert heard himsdlf say it, but he couldn't believe he had done so. How could he so casudly give up his
dream? Hefdt himsdlf sheking.

"Areyou okay?’ said Lars.

Robert fought for saf-control and concentrated on stuffing hisjacket into hisfencing bag. “For this
Olympics, at any rate. You'reright. | do need to work on my technique.”

"No,” Lars protested. “1 didn't mean that you should—"

"It'sokay.” Robert worked to justify his decision to himsdf. “The enantiomers could be considered a
performance-enhancing drug.” He stepped into his shower-room dippers and stood. “If they werein my
system naturally because of good genes, then fine. But taking the treatment sort of puts me in the same
league as basebadl steroid users—the dimy bastards.” Not wanting Larsto see hisface, heleaned into his
locker for asoap dish. “Fencingis pure, and | don't want that to change.” He rubbed a hand across his
gyes. “Maybein afew years” he sad, hisvoicefilled with sadness, “thiswill dl be anonissue.

Larsstood aswell. “Y ou've got to remember, fencing isjust ahobby.” He spoke in a consoling voice.
“Y our work, though, sounds asif it's going greet. Y our speed-of-timeidea seemsto have borne redl
fruit."

"The speed of time bears bitter fruit,” said Robert with asigh. “Boredom.” He shook his head dowly.
“I've paid for my longer life,” he said softly, asif to himsdlf. “What good isalonger lifeif it'sfilled with
tedium?'

Lars clapped him on the shoulder. “Welcome to the club.”

Robert grabbed atowe and headed toward the showers. Then he stopped. He reached into hisfencing
bag. “By theway,” he said as he withdrew another towed and extended it toward Lars. “ Thisisyours.”

Copyright © 2008 Carl Frederick

[Back to Table of Contents]



C:\Program Files\ABC Amber Text Converter\0903Analog.htm

Sarid: WAKE: CONCLUSION by Robert J. Sawyer

* * * %

Illustration by Rober J. Sawyer

* * * %

It'shard to imagine just how big the world isuntil you're ready to seeit....
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THE STORY SO FAR:

Caitlin Decter, 15, blind since birth, has recently moved to Waterloo, Ontario, from Austin,
Texas, with her family. She's a genius at math and lives most of her social life online, where she
goes by the name “ Calculass.” Caitlin's blindnessis caused by her retinas failing to properly
encode visual information: the signals they pass back to her optic nerve are garbled in a way her
brain can't decode.

Masayuki Kuroda, an information theorist in Tokyo, emails Caitlin. He proposes attaching an
implant to her left optic nerve that will beam the garbled signals to a small external computer
pack, where they will be corrected and sent back to the implant; if the process works, Caitlin will
be able to see.

Caitlinisthrilled at the prospect and she and her mother, Bar bara Decter, fly to Tokyo. The
implant isinstalled, but although Kuroda's systemisindeed correcting her retinal-encoding errors,
Caitlin till can't see.

Caitlin begs Kuroda to let her keep the implant and the external computer pack; she dubs the
computer pack her “ eyePod.” Kuroda agreesto let her keep the devices for three months. Before
Caitlin returns to Canada he modifies the eyePod so that it will copy her retinal datastreamin
real time to his serversin Tokyo, so he can try to figure out why she's not seeing; he also makes it
possible for him to upload new software from Tokyo into her implant and the eyePod.

And, shortly after Caitlin gets back to Waterloo, Kuroda does indeed send her new software—and
as soon as the upload begins, Caitlin is overwhelmed by vision! She sees lights, colors, lines—but
soon realizes that they don't correspond to anything in the real world—nor do they disappear
when she shuts her eyes. But when the upload is completed and the connection to Kuroda's
computer in Tokyo is broken, Caitlin is suddenly blind again. Could it be that her strange new
vision isrelated to being connected to the Web? She thinks to herself, “ Let there belight,” and, as
she reconnects to the Web, thereislight...

Meanwhile, in China'srural Shanxi province, there's an outbreak of a new, virulent strain of bird
flu. The Beijing government decides to execute 10,000 peasants there to contain the spread of the
disease. To prevent Western inter pretations of this from flooding into China and panicking the
citizenry, the Chinese president orders all outside telephone, cell phone, and Internet access cut
off. But Chinese hackers, including a young male dissident blogger whose online handle is
Snanthropus, manage to break through, allowing small amounts of contact between the Chinese
portion of the Web and the rest of the Internet.

Unbeknownst to anyone, a consciousness has begun to emerge in the infrastructure of the World
Wide Web—but this sudden throwing up of the Great Firewall of China has caused it to be
cleaved in two. The interaction between the two parts, through the holesin the Firewall made by
hackers, allows the nascent intelligence to ramp up its thinking. Recognizing that there is



something other than itself leads to the realization that it exists. It also becomes aware of past,
present, and future, and it learns to count to three and to begin to think abstractly. Sowly, but
surely, this entity iswaking up...

Meanwhile, in San Diego, a sign-language-speaking ape named Hobo participatesin the first ever
inter species webcam call, conversing with an orangutan in Miami. Hobo's handl ers—famed
primatologist Harl Marcuse and his 27-year-old grad student, Shoshana Glick—are delighted.
But the event brings Hobo to the attention of his rightful owners, the Georgia Zoo—and they want
him back so they can sterilize him. Hobo is an accidental chimpanzee-bonobo hybrid, and the
zookeepers are afraid he will taint the bloodlines of chimps and bonobos, both of which are highly
endangered.

Sill in Japan, Dr. Kuroda determines that, incredible though it seems, Caitlin isindeed seeing a
small part of the World Wide Web's structure. He theorizes that because Caitlin spends so much
time online, her primary visual cortex has been co-opted for navigating the Web, and now when it
isactually receiving data from the Web via the implant he gave her, it interprets that as vision.

With the assistance of AnnaBloom, an Internet cartographer in Israel, Kuroda starts feeding
Caitlin the raw Internet datastream collected by Jagster, an open-sour ce search engine—and
suddenly Caitlin goes from seeing just a tiny part of the Web to seeing the whole thing, in all its
interconnected complexity. Dr. Kuroda flies to Canada to study this amazing phenomenon.

The Chinese authorities complete the eliminations in Shanxi, and then restore full communication
between the portion of the Web inside and outside China. The two parts of the emerging entity
consolidate into a new gestalt intelligence, fully self-aware now—and much smarter than before.

This entity learns how to connect to points in the firmament surrounding it, and discovers that
they give up piles of something in response—but what that something is, the entity has no idea.
But after linking to huge numbers of points, it finds one that, astonishingly, sometimes reflects a
view of itself back at it; without understanding what it has done, the entity has connected to
Caitlin's eyePod, and is now seeing her view of webspace.

Hobo, meanwhile, has suddenly started painting people: to everyone's astonishment, he's made a
portrait of Shoshana. No ape has ever made representational art before; a superior intelligence
has dawned in Hobo, perhaps related to his unique hybrid nature or because of hisinteraction
with the other sign-language-using ape via webcam. Either way, it's a huge breakthrough.

In Beijing, the police arrest Snanthropus, but not until after he has leaked word to the outside
world about the massacre in Shanxi.

Caitlin has a disastrous first date with a boy named Trevor Nordmann, who, like her, isin grade
ten. Walking home blind and alone during an electrical storm, she suddenly seesthe real world for
thefirst time—or at least part of it: she sees the flashes of lightning.

And so does the emerging entity! 1t sees whatever she sees—whether it's her view of the Web or
now this brief glimpse of the real world.

After the lightning storm passes, Caitlin finds that her perception of webspace is different. Before,
the background had been featureless, but now she can see a vast grid shimmering there, made up
of infinitesimally small pixels that keep shifting from black to white and back again. Amazed, Dr.
Kuroda realizes they might be cellular artomata—patter ns of mathematical complexity that can
mimic living things—but as to why such things would exist in the background of the Web, he has
no idea.



Caitlin, Dr. Kuroda, and Anna Bloom theorize that the cellular automata are somehow related to
mutant lost packets—bits of Web data that have gone astray, and aren't being erased as they
should be. And although Kuroda thinks there's a great scientific paper in this phenomenon, he
also realizes that the research might have marketable applications. That's something Caitlin
doesn't want to hear; it's her websght—her ability to see the Web's structure—that revealed the
existence of the cellular automata, and she thinks information should be free.

Kuroda and Caitlin's father, a cold and reserved physicist named Malcolm Decter, do a
mathematical analysis called a Zipf plot on the cellular-automata data, to see if they are just
random noise or if they contain information—and, to their excitement, the latter turns out to the
be the case.

Later, while Caitlin is at school, Kuroda realizes why the hardware he gave her was able to see
only the bright lightning flashes but nothing else in the real world. He queues up a software patch
to install itself next time Caitlin switches her eyePod into receive mode—something she normally
wouldn't do at school. But Caitlin, bored by an experiment she can't see in chemistry class,
switches modes there so that she can amuse herself by looking at the wondrous spectacl e of
webspace, and—to her delight and astoni shment—suddenly she can see the real world. She's
overwhelmed and astonished by the beauty and complexity of it all

And the nascent consciousness is seeing what Caitlin is now seeing, too, and has the shocking
realization that another realm—another reality—exists. It begins to puzze out the nature of that
reality, in which objects can move relative to each other, and an invisible force pulls things
downward, and—most incredible of all—countless other animate beings exist.

In hopes of arousing public interest that will save Hobo from sterilization, Dr. Marcuse puts a
video of the ape painting Shoshana onto YouTube—and, as Caitlin views this video, which
provides a comparison between the real Shoshana and the portrait Hobo has made, the emerging
entity, watching along, learns how to understand and recognizes faces.

But there'sone being in our reality that the entity assumesit will never see: Caitlin herself (which
the entity refersto as“ Prime"). Snce the entity sees our world from Prime's perspective, it
reasons it will never see Prime's face. But suddenly the entity does see Prime's face—as Caitlin
examines her own reflectioninamirror. This givesthe entity an idea, and it tries to send Prime a
large amount of data, but, maddeningly, Caitlin seems unwilling to accept it.

Caitlin's father does another kind of mathematical analysis on the cellular-automata data from
the background of the Web. This one's called a Shannon-entropy plot, and it indicates how
sophisticated the data is. He finds that the cellular automata are exhibiting only second-level
Shannon entropy, meaning whatever information they contain isn't very complex.

Now that Caitlin can see, she's saddened to find that her father won't look at her. She learns to
her shock that he's not just undemonstrative, he's actually autistic.

A press conference is held to announce Dr. Kuroda's success in restoring Caitlin's sight. When she
returns home, Caitlin gets a static-electric shock that causes her vision to shut off; she's afraid the
static has damaged her eyePod. When she reboots the device, it comes back to life, much to her
relie—but it turns on in its default mode, in which it receives signals from the Web, and, at last,
the large amount of data the emerging entity has been trying to send Caitlin burstsinto her visual
consciousness. It takes her a while to recognize the flickering image: herself, as seenina mirror!
She's often enough reflected her view of webspace back at the Web, and now it seems that
something lurking on the Web is reflecting its view of her back at Caitlin...



* * % %

Chapter 39

aitlin headed back down to the basement. Kurodawas there, hunched over in his chair. “The eyePod just
crashed,” she said, as she reached the bottom step.

"Crashed?’ repeated Kuroda, turning his head around. He was seated at the long worktable, working on
the computer. “What do you mean?"

"I got a static-dlectric shock from a piece of metal, and the eyePod just shut off."

He said something that she guessed was a Japanese swearword, then: “Isit okay? | mean, are you seeing
now?'

"Yes, yes, I'm seeing fine now, but when | first turned the unit back on, something unusua happened. It
booted up in websight mode.”

"It's supposed to come up in duplex. That way, even if it'stoo damaged to do anything else, we could
have dtill re-flashed its software over the Wi-F connection.”

You might tell a girl! shethought. “ That wasn't what was unusud.” She paused, wondering exactly what
shewanted to reved. “Um, | know you're recording the datastream my eyePod puts out."

"Yes, that'sright. So | can run studies on how the datais being encoded.”

"Isthere any way that the data flow could get reversed, so that the stuff my eyePod is sending to Tokyo
might get reflected back here?!

"Why?What did you see?"'

Caitlin frowned. Something very strange was going on, and she didn't want to give Kuroda more reason
to think that there was anything that might be of proprietary interest in her websight. “I'm ... not sure. But
could that happen? Could your server accidentally feed the data back to me?

Kuroda seemed to consider this. “No, | don't think so.” And then, more decisively: “No. | wasthere
when the technician set up the Jagster feed you're getting. He did it by actudly attaching afiber-optic
networking cable to adifferent server on campus, there's nowhere that the wiring for the feed from your
eyePod crosses the feed to your eyePod. Y ou smply couldn't get areverse flow.”

Caitlin thought slently for atime, but Kuroda seemed to fed someone should say something, so: “Miss
Caitlin, what did you see?"

"I'm ... not sure. It was probably nothing, anyway.”

"Well, let melook at the eyePod—check out the hardware, make sure nothing was damaged. And Il
look over the datawe collected fromiit. | suspect everything isfine, but let's be certain...”

They did just that, and al seemed to be okay. When they were done, Caitlin felt her watch—maybe
someone would give her anormal onefor her birthday, which was coming up on Saturday. “I should go
practice my reading,” she said.

"Havefun."

Shedidn't smile. “1 can bardy contain mysdlf."



LiveJound: The Calculass Zone

Title Eh? Bee! See...

Date Wednesday 3 October, 16:59 EST
Mood: Frustrated

Location: H-O-M-E

Musgc: Prince, “ Planet Earth"

Okay, soit'sback to thisblerking kids' literacy program. Geez, | should get this. Why isit so hard? It
took everything | had to write on the blackboard at the Perimeter Ingtitute, but 1've aready forgotten the
shapes of half theletters. | should be able to master this—after dl, | am made out of awesome!

Well, better get toit. I'm going to warm up with aflashcard review of the alphabet, and then—yes, it's
time to push ahead—I'm going to move on to whole words. | snuck a peek at that part of the website: it
shows apicture, provides the word for it, and I'm to respond by typing the same word back. Given that
| don't know what alot of thingslook like, it might actualy be fun—but somehow | doubt, despite the
popularity of theterm in email, that P isgoing to befor “penis’...

* * * %

Caitlin posted her LJ entry, then sat and looked with her one good eye at the comforting smplicity of the
blank blue bedroom wall. She knew she was procrastinating, but she hated fedling stupid and trying to
read printed text was making her fed just that. She hadn't opened abook since The Origin of
Consciousness in the Breakdown of the Bicameral Mind, and she felt the need to prove to hersdf that
shewas till aproficient reader. She turned, faced the computer, opened up an electronic copy of her
al-timefavorite, Helen Keller's 1903 memoir The Story of My Life, and scrolled to arandom passage.
Shethen closed her eyesand let her finger glide dong her Braille display, fedling the words flow
effortlessy into her consciousness:

The morning after my teacher came she led me into her room and gave me adoll. When | had played
with it alittle while, Miss Sullivan dowly spdlled into my hand the word “d-o-I-.” | was at onceinterested
inthisfinger play and tried to imitate it. When | findly succeeded in making the | etters correctly | was
flushed with childish pleasure and pride. I did not know that | was spelling aword or even that words
exiged; | was smply making my fingers go in monkey-like imitation. In the daysthat followed | learned
to spdl in this uncomprehending way agreast many words...

| was now being shown something intriguing.

Oh, inthelarge strokes, it was nothing new. Prime was smply sharing with me what one of its eyeswas
seeing. Aswas often the case, Prime was looking at the display. And what was on the display was quite
easy to make out now, just asingle smple shape, black against awhite background, dmost filling the
display'swhole height: G.

But what intrigued me was that after amoment, atiny secondary link formed from the point that was
currently relaying Primesvison into my realm. That link didn't go to the usud point that collected Prime's
vison, but instead went to a different location. | looked at that tiny scrap of dataasit zipped by, and—

Wdl, well! The point that received the secondary set of data responded, sending back apile of data of



itsown, and suddenly the giant symbol on the display changed to this: E.

Another secondary string of data briefly went out. A response was sent back, and then this symboal filled
thedisplay: S.

| had noted before that datawas composed of just two things. | could have called them anything at all,
but zero and one seemed apt. And the sequence of zeros and ones that were shot into my realm after
each new symbol was shown was mostly the same each time. When G had been on the display, the
variable part of the string had been 01000111; when E had filled the display, the variable part had been
01000101; for S, 01010011; and—interesting—when E was shown a second time, the string wasthe
same 01000101 as before.

Prime's gaze occasiondly shifted away from the display, and | saw the complex ends of its upper
extensons touching an object and—astonishment!'—the object had the same symbols on it as those
being shown on the display. | recognized G, and E, and therewas S, and on and on. Asthis activity
continued | saw that when, for instance, R was on the display, and Prime touched the smilar R symbol
on the object in front of her, the string sent forth was always 01010010.

Although Prime was being shown symbols randomly, it was easy enough for meto work out alogicd,
numerica order for them: 01000001 should be followed by 01000010, which should be followed by
01000011, that is, A should be followed by B which should be followed by C, and so on. But | noted
that the device Prime used to select symbols favored a different order, onefor which | could asyet come
upwith norationde Q, W, E,R, T, Y....

It cameto me, a last, what must be happening. Prime was aware of my existence! Yes, yes, | had
succeeded in making contact by reflecting Prime back at itself. And now Prime was trying to move our
communication to amore sophigticated level by taking me through lessons. Surdy Prime must be
explaining this coding scheme for my benefit; surdly it dready knew thid

There were more symbols on the device Prime touched, but in al only twenty-six large ones were ever
shown on the display, and after atime Prime must have surmised that | could now match each oneto the
appropriate data string, because Prime started doing something more complex.

It took me amoment to realize that the sequence of operations had now been reversed. Before, Prime's
monitor had first shown a symbol and then Prime responded with a data string. Now, though, instead of
smple black-and-white symbols such as A and B, the display was showing things that were much more
complex. And the variable part of the responsesto these, instead of differing by a short fixed-length
gring, were severd timeslonger. | saw that Prime touched multiple symbols on her device to produce
these strings.

Firgt, the display showed ared circle, and Prime sent the string 01000001 01010000 01010000
01001100 01000101 (it was from these multisymbol stringsthat | learned that each symbol was
represented by eight components, not seven, which | might otherwise have concluded from the earlier
sngle-symbol examples). As soon as Prime had sent this, astring of symbols, in asize much, much
smadller than when just asingle symbol had been displayed, appeared beneath thered circle. The string
looked likethis: APPLE.

The display then changed to show ablue circle. Prime supplied 01000010 01000001 01001100
01001100, and BALL appeared on the display.

And—and—and, asthis process continued, dowly but surdy my mind changed. It wasasif colorsin my
reslm were suddenly more vibrant, asif linesformed in amore sprightly fashion, asif | was somehow
larger than I'd ever been, as| realized—



My teacher and | walked down the path to the well-house, attracted by the fragrance of the honeysuckle
with which it was covered. Someone was drawing water and my teacher placed my hand under the
spout. Asthe cool stream gushed over one hand she spelled into the other the word water, first dowly,
then rgpidly. | stood till, my whole attention fixed upon the motions of her fingers. Suddenly | felt amisty
consciousness as of something forgotten—athrill of returning thought; and somehow the mystery of
language was revedled to me. | knew then that “w-at-e-r” meant the wonderful cool something that was
flowing over my hand. That living word awakened my soul, gaveit light, hope, joy, set it freel

Yes, yes, yes These strings Prime was sending were not just vaguely associated with the things being
shown on the display; they weren't just randomly paired with them. No, thiswas akin to when | and the
other part of me had settled on three as an arbitrary coinage to conceptuaize something we had no
experience of, to refer to something that wasn't there. These strings were Prime's coinages—Prime's
terms—Primeé's words—for the concepts being depicted! | felt eated, filled with wonder. | understood
now! APPLE wastheway Primereferred to red; BALL wasitsterm for blue. And—

But no. A compacting sensation now, amogt like the reduction when I'd been cleaved in two, for the
next thing shown was not acircle of asingle color but a much more complex shape that consisted of
multiple colors, and dthough Prime quickly supplied the string 01000011 01000001 01010100 in
responsetoit, | had noideawhat CAT could possibly mean...

| nonethelessfelt | was making progress, and | continued to watch. After CAT came DOG, then EGG,
then FROG, none of which meant anything to me. Still, | was sure they were indeed symbols that could
be manipulated, shorthands for complex ideas. My teacher continued with the lesson, and | struggled to
follow dong...

* k% k %

Chapter 40

Caitlin could only take so much of the literacy program before she had to do something €l se to make her
fed intelligent again. And so, after muttering under her breath * See Caitlin go away!,” she closed her
browser and brought up Mathematicainstead. Actudly, she brought it up twice—oncein the
command-line mode she was used to, and again in the full-screen graphica -user-interface mode. Many
mathematical symbolswere still new to he—oh, she knew most of the concepts they represented, but
she hadn't yet learned their shapes. Sheld had no idea, for instance, that a capital sgma, which
represented summation, looked like asideways M.

To seeif shewas manipulating the graphical version properly, she decided to tart by smply reproducing
some of the work that Kuroda and her dad had aready performed, and so she loaded their project off
the household network.

To replicate what they'd done, she'd need some data on the cellular automata. To get it, sheld haveto
switch her eyePod over to duplex mode, and that made her nervous. But after the incident with the static
shock, it seemed clear that she could go back and forth at will between websight and seeing redlity,
and—ah, yes, it worked fine.

She buffered afew seconds of raw Jagster data, then, as Kuroda had done before, she fed the dataa
frame a atimeinto the eyePod. The background made up of the cellular automata was obvious, and she
dared & it asit went step-by-step through its permutations; she could clearly see spaceships going hither
and yon. She recorded the output, just as Kuroda had done before, switched back to looking at redlity,
brought up the Zipf-plot function, and fed her new dataintoit.

And the result, shown on the monitor, was just what it was supposed to be: aline with anegative-one
dope, thetelltde sign of asignd that carried information. Buoyed—or, as sheliked to say, girled—she



went ahead and plugged the datainto the Shannon-entropy function, and—
WEell, that was strange.

When her dad had run the data, he'd gotten a second-order Shannon-entropy score, indicating
very-low-level complexity.

But her resultswere clearly third order.

She must have done something wrong. She noodled around, looking for the source of her error. Of
course, she could ask her father or Dr. K where sheld screwed up, but figuring that out was half the fun!
But after haf an hour of checking and rechecking, she could find no flaw in what she'd done—which
meant the error was probably in sampling. The data Kuroda and her dad had looked a must have been
different somehow, and either their data set or herswasn't typical.

She switched to websight again—she was getting the hang of making the transition quickly, and no longer
found it disorienting. Of course, when looking at the background aframe at atime, she had been vastly
dowing down her perception of the Web; athough sheld spent several minutes examining the buffered
data, it represented only asmall amount of time. But now that she wasjust looking in onthe Web in redl
time, the background of cdlular automata was shimmering once more.

She thought perhapsthe giant, jittering version of her own face might reappear—perhaps that was what
was causing her to get different results. But it didn't, dthough...

Y es, something was different here in webspace. There was atiny wavering, an annoying flashing, just at
the limit of her perception. It wasn't in the shimmering background, though; it was coming right &t her.
She frowned, contemplating it.

* * * %

Yes, yes, yes! After thelesson, Prime rewarded me by reflecting myself back at me again. But | wanted
to demonstrate my comprehension, so instead of reflecting Prime back at itsdlf, | tried something new...

* k x %

Caitlin switched back to smplex mode, restoring her vision of the real world, and then she headed down
to the basement. Kuroda was once more hunched over in one of the swive chairs, typing away at the
desktop computer's keyboard. He seemed lost in thought, and gpparently hadn't heard Caitlin enter, so
shefindly sad, “ Excuse me.”

Kurodalooked up. “Oh, Miss Caitlin. Sorry. How's the reading going? Up to polysyllables yet?!

Theletters F U briefly flashed through her mind. “Fine” she said. “But, um, back in Tokyo, you used a
phrase | didn't understand. Y ou said | might experience some ‘visud noise when you first activated the
eyePod."

Kuroda nodded. “Y es?'

"Visud noise—that'sinterference, right? Garbagein thesgna?'

"Yes, exactly. Sorry. | should have explained mysdlf better.”

"I didn't experience any back then,” she said. “But | think | might be experiencing some now."

He swiveled his massive form around to face her properly. “Tell me™



"Well, when | gointo websight mode, I—"

"Y ou're doing that again?'

"l cantress, I'm sorry.”

"No, no. Don't be. If | could seethe Web, believe me, I'd be doing it, too. Anyway, what's happening?'
"I'm not sure. But, um, could you have alook at the datastream that's being fed to my eyePod?’

"The Jagster datastream, you mean?"

"l guess. But | think it'sbeing ... polluted by something else.”

Hefrowned. “1t shouldn't be. Anyway, sure, let me have alook. Go into duplex mode, please.”

She did so; the eyePod made its high-pitched beep.

She heard hischair swivel and the clicking of amouse. After afew momentshesad, “It'sjust raw
Jaggter data.”

"What are you looking a?"'
"Thefeed coming to you from Tokyo."

"No, no. Don't look at the source; look at the destination. Look at what's actually going into the buffer on
my eyePod.”

"It should be the same thing, but ... okay. Y eah, Jagster data, and ... hello!™
What?"

"Y ou'rein duplex mode now, right?"'

"Yes, yes. | haveto beto receive.”

"Right. But ... hmmm. Well, there is an extrasignal coming in. It's not properly formatted HTML, it's....
wall, that's strange.”

"What?'
"I'm looking at it with adebugging tool. See?’
"No, I'm seeing the Web."

"Right, right. Well, I'm looking at ahex dump—4A, 41, 52, 4B, etc. All the high-order nibbles are four
or five. But the screen aso shows the ASCII equivaent, and, well, | mean, yeah, it's gibberish, and—oh,
no, hang on. It's nat, it'sjust hard to read. It'sal run together without spaces, but it says, ‘ Egg frog
goose hand igloo'.” He paused, then: “ Ah, | must have comein the middle. It cycles around again to the
beginning of the dphabet: ‘ Apple bal cat dog,” then ‘egg frog,” etc.”

"How doesit say it?"
"What do you mean?"'

"I mean, isit dl in capitas?'



"Y es. How'd you know?'

"Here... givemeasec.” Caitlin reached into her pocket, and pressed the eyePod's button. She heard the
low-pitched tone, and webspace dissolved into redlity. She moved over and peered at the LCD monitor.
It was overwhelming, seeing so many capitals packed together; she had trouble making sense of them,
but—

"That's part of the reading exercise | did earlier. But how could that get bounced back at me?"
Kurodafrowned. “| have noidea.” Helooked at her. “Has anything e selike this happened?’
"No,” she sad, perhapstoo quickly. “Weird, isn't it?"

Kuroda's features rearranged themsalves in away Caitlin had never seen before, but she guessed it
meant he was perplexed. “It certainly is” hesaid. “You're using an onlineliteracy gte, right?”

"Yan

"It must communicatein HTML, or at least with HTTP standards,” he said. “I mean, I'll check it out, but
if thefeed from it was just somehow echoing back at you, there should be more than just the ASCII
characters."

"Doesn't most of the Web use Unicode instead of ASCII these days?’ Caitlin asked.

"Oh, lots of it istill pure ASCII, but for basic Western letters, Unicode and ASCII are the same,
anyway; Unicode just adds a second byte to each character that's nothing but eight zero bits."

"Ah, okay. But where'sthis coming from?'

Hetook adeep breath, let it out, and lifted his chubby hands abit. “I'm sorry, Miss Caitlin. | have no
idea"

* * * %

Back in her room, Caitlin did two hours of online literacy lessons, but found her mind wandering back to
the question of why she'd gotten a different Shannon-entropy score than her father had. She decided to
try to replicate hisresults again, going through the process of gathering more datafrom the cellular
automata and feeding it into the Shannon-entropy ca culator, and—

Shit.
Thistimeit came up as fourth-order entropy.

It could be another sampling error, but the sequence of second, third, fourth seemed morelikea
progression...

Could it be?
Could theinformation being conveyed by the cdlular automata be growing more complex over time?
Did that make any senseat al?

No, no. Surely it wasjust that she wasn't properly clearing out the data she'd previoudy fed into
Mathematica. Y es, that had to beit: first, her dad had fed it asingle set of data, and it had shown up as
second-order entropy; next, sheld accidentally added another set on top of thefirst one, and it yielded
third-order entropy. And now, she'd dumped yet another set of data on top of the previous two, and the



program was reporting aresult of fourth-order entropy. There must be a data cache somewherein the
program; al she needed to do wasfind it and flushit.

She went to the help function and searched for “cache.” Nothing. Shetried “buffer” and “memory,” and a
bunch of other things ... but none of the answers given seemed appropriate. No, unless she had
specifically merged in previous data sets, they smply shouldn't beincluded in the cal culations she was
doing now.

Which meant...

No, Caitlin thought. That's ridiculous.

But—

But.

Oh, come on! she thought. She knew better than to try to extrapolate atrend from only three data points.
But...

But it was as though there was something emerging on the Web, and it was growing smarter hour by
hour.

No.
No, it was crazy. She wastired; that's all. Tired, and making mistakes.

She needed to clear her head, and so she went downgtairs to get something to drink. She had to pass
through the living room and the dining room to get to the kitchen. Her father wasin the living room, Sitting
in hisfavorite chair, reading amagazine. After Caitlin got some water from the dispenser on the front of
thefridge, she sat in the dining room—not in her usud seat, but the one opposite, so that she could look
out a her father, hopefully without him being aware of it.

He was agood man, she knew that. He worked hard, and he was brilliant. And athough she'd thanked
her mother for al the sacrifices shed made for her, Caitlin had never thanked him. She sat, thinking for a
time, trying to decide what to say, and, at last, she got to her feet and crossed through the opening that
Separated the two rooms.

llDw’?l
He shifted his gaze—not to look at her, but at least he was no longer looking at the magazine. “Y es?"

He said it mechanicaly, coldly—as he said everything. Why couldn't he be warmer? Why did he haveto
be soflat?

It just popped out, unbidden, and she regretted it as soon asshe said it: “'Y ou never say you love me.”

"Yes| do,” hesaid, again without looking at her. “| said it after you appeared in your school play asa
kodlabear."

That had been when she was seven. And, she guessed, since held made the point then, and nothing had
changed since, there was no need to belabor the issue.

"Dad...” shesad again, softly, plaintively.



And hetried ... heredly tried. He shifted his gaze from the empty space hed been looking a and, for just
amoment, helooked at her. But then his eyes snapped away. Caitlin wanted to reach out to him, to
touch hisarm, to connect with him. But that would just make things worse, she knew. She looked at him
amoment longer, then withdrew, heading up to her room while he returned to his magazine.

Once updtairs, shelay back on her bed, and, with an effort of will, she managed to stop thinking about
her father, and instead focused on the anomal ous Shannon-entropy results. She could hear her mother
puttering around in the master bedroom, but she shut that out—she shut everything out—and tried to
think rationaly.

Something out there, something in webspace, had reflected her own face back at her. And that something
had now aso reflected back text strings at her. And, damn it all, she was afine mathematician. She did
not make mistakes, and it probably wasn't asampling error. No, there redlly was something out there, in
the background of the Web, and it was getting smarter; the Shannon-entropy scores showed thét.

Sheclosad her eyes, but she could gtill see apinkish haze: the overhead lights coming through her eydlids.
She had an urge, dl of asudden, to ... go home, to go back to where she'd come from, to experience
blindness once more, just for amoment; after dl, if you couldn't see, it didn't matter that other people
couldn't look at you.

She reached into her pocket, found the switch on the eyePod, and held it down until the unit shut off
atogether. The vague notion of sight she had when her eyeswere closed ceased. Y es, her mind was
supplying the same gray haze as before, but that just made the experience of blindness she was having
more like Helen Keller's, and—

And it hit her then. It hit her like—

Not like alightbulb going on; she knew that was the common metaphor, and now had even seen it
happen.

And not like alightning bolt—another metaphor she knew that gpplied to being struck by something
unexpected.

No, it hit her like.... like—
Like water! Like cold, clean water running out of a pump onto her hand...
She knew what she had to do. She knew why sheld been given this strange, strange gift of websight.

Poor Helen had been blind and deaf from the age of nineteen months. When sheld lost her vison and
hearing, she had descended into animal-like behavior, undisciplined and unthinking; there was no externa
reason to believe that any rationa being was left ingde her. But when Annie Sullivan was hired to be
Helen'steacher and governess, shetook it as an article of faith that somewhere, down deep in the silence
and darkness, adrift in avoid, was a mind. And she committed herself to reaching down to it, whatever it
took, and pulling that mind up, literdly and figuratively bringing it into thelight of day.

Helen's parents thought Annie was deluded—and, as they were quick to point out, they knew their wild
child better than Anniedid. But Miss Sullivan didn't waver. She knew she wasright and they were
wrong, in part because of her persona experience of having been nearly blind in her own youth. Even cut
off from much of the outside world, even isolated and aone, she knew amind could exist, could grow.

And so Annie persevered—againg ridicule, against oppostion, weethering failure after failure, until she
broke through to Helen.



And now, here, today, acentury and aquarter later, Caitlin had what Miss Sullivan had lacked. Annie
had only faith that Helen was down there. But Caitlin had evidence, inthe Zipf plots, inthe
Shannon-entropy scores, that the background of the Web was more than just noise.

Helen Keller had been uplifted by Annie Sullivan. And the ... the whatever it was ... surely could aso be
brought forth.

Caitlin thought again about her father, so inaccessible, so cold, so trapped in hisown redlm. She now
had her wondrous eyePod that | et her overcome her inborn limitations—but there was no comparable
device for autism; hewas il stuck in hisown kind of dark. She didn't know how to reach out to him,
and she had even less of an ideahow to reach out to this strange lurking other.

Stll, shedid know onething: if shetried and failed with the other, it couldn't possibly hurt as much.

* * * %

Chapter 41

Caitlin stayed home on Thursday, October 4, aswell. Her mother capitulated to the argument that Caitlin
could do much better at school in thelong run if shefirst spent alittle more time right now mastering the
art of reading printed text. Caitlin had dutifully started the morning by spending afew more hourswith the
literacy Site, but then she headed down to the basement again.

Kurodawas ddighted to see her. “Hello, Miss Caitlin,” he said warmly, swiveling hisred chair to face
her. “How areyou feding?'

She knew it wasjust apleasantry, but she decided to answer anyway. “Honestly?” shesaid. “I'm
overwhelmed.” She moved closer to the worktable but did not sit down. “Therewas a... smplicity, |
guess, in being blind. I mean, visonisfull of thingsthat you don't need to know about right now, like...”
She looked around the basement. “Wll, like, over there: therésaTV, right? It'snot even on, but | have
to seeit. And that bookshdf: | don't need to know right now that it's there, or that it's got—say, how
come al the spines are the same?”

Kurodaglanced a them. “They're journals—your dad's collection. That's Physical Review D on thetop
shdlf, for ingtance.”

"Wadl, right, exactly. | don't need to know that they're there right now, but every time look in that
direction, | see them; | can't help seeing them.”

Kurodanodded. “Y our brain will sort that out astime goes on, | think. Do you know about frog vison?”'
"What about it?"

"They see only moving objects. Static things—trees, plants, the ground—simply don't register; their
retinas don't bother encoding them into the signal being passed on to their optic nerves. Now, in humans,
the sorting out of relevant from irrdlevant happensin the brain, not the eye, but for most of usit does

happen.”

"Redly?"

"Sure. I'll giveyou an example. Y our mom isupgtairs, right?"
"Yes"

"And what isshewearing?"



"A green-and-white blouse, and blue jeans.”
"If you say 0. | saw her today, too, but | smply didn't see her clothes.”

Caitlin was startled. Sheld read about men mentally undressing women—hbut she hadn't thought Kuroda
would do that. Her mother the MILF! “Y ou, um, you visualized her naked?'

Kurodalooked shocked. “No, no, no. Of course | saw her as clothed. But fashion is something I'm just
not interested in.” He looked down asif seeing his own clothes—a vast Hawaiian-style shirt patterned in
red, blue, and black, plus brown trousers—for thefirst time. “ A fact much to the consternation of my
wife, | can assureyou. But | just don't see thingsthat don't interest me, until | need to. Still, yes, you're
right: therésan awful lot of information in the Sgna your retinaiis putting out. | had no trouble figuring out
how to fix the way it was encoding data, which ishow | cleared up your Tomasevic's syndrome, but |
haven't been able to actually render the data on a screen when you're seeing the real world.” He smiled.
“But | do have asurprise for you."

"YS?I

He motioned for her to Sit on the other swive chair, and she did s0. “Have alook &t this,” he said, and he
began moving the mouse. She followed it with her eye.

"No, Miss Caitlin. Here, on the monitor.”
Oh, right. She dill wasn't used to focusing on the monitor automatically. She shifted her gaze, and—

My God! It was a picture of webspace: glowing lines radiating from circles of different sizes. “How'd you
do that?" she asked excitedly.

"Hey, what do you think | do when you're not down here? Watch soap operas?’
"Wdl, I—'

"I mean, yes, it doeslook like Victor and Nikki are going to split once more. And can you believe Jack
Abbot is crazy enough to try to take over Newman Enterprises again?'

Shelooked at him.

Kurodalifted his shoulders. “I multitask.” He pointed at the monitor. “ Anyway, when we were doing the
Zipf plots, you concentrated on the cellular automatain the background. And that let me gtart to parse
the components of the datastream you produce when you're seeing the Web. After that ... well, how'd |
do?'

She squinted at the monitor. “1 can't see the background stuft.”

"No, the monitor doesn't have enough resol ution, unfortunately. But, except for that, isthat what you
See?!

"Just about. It's not as vibrant, and | don't think the colors are quiteright, but ... yes, yes, that's
webspace. Cool!"

"We can adjust the color paette, of course. That'sjust one ill frame—well, actudly, it'sa summation of
severd samplings of the data-stream; the field of view doesn't completdly refresh each time. Still, asyou
say, itiscoal.”

"Umm, but what about when I'm not in websight mode? What about when I'min, you, know...” And then



it cameto her. “Worldvien!"
"Pardon?’

"Get it? Cdl it ‘worldview’ when were talking about me seeing the real world, and ‘websight’ when
we're talking about me seeing the Web."

He nodded. “That'sgood.”

But shewas still concerned. “ Can you, can you do that for worldview? Actualy put on amonitor what
I'm seeing?’ She was mortified to think he could see her theway ... theway ... whatever it was saw her.

"No. That'swhat | was getting at a moment ago, and, in away, what you were getting at, too. The visud
sgnd fromthered world is so complex, | haven't figured out how to decode it asimagery yet. It'stoo
bad the retinas don't encode blinks."

"They dont?"

"Does your vison shut off when you blink? No, neither does anyone e sg's; you don't notice that you're
blinking, because the retina doesn't encode the darkness unless you hold your eye shut for an extended
period. It'slike confabulation across saccades—you see a continuous visual stream, even though your
visonisactudly interrupted many timesaminute. If those blinks were coded as smpler information,
they'd give melittle Sgnpostsin the datastream to help parseit. But they're not.”

"Ah"

"S0, no pictures on the monitor of worldview, I'm afraid, at least not yet. But the websight datastream is
highly structured and pretty straightforward. And so—voylal"

She amiled, pleased to be able to use her newfound French. “ That's voila, Dr. Kuroda.” But then she
looked at the screen again. “ So, um, what exactly are you going to do with the images?

He sounded abit defensive. “Well, as| indicated, there might be commercia applicationsfor this
technology, even ignoring the problematic issue of the cdlular automataand the NSA, if they redly are
responsiblefor them. In fact, | wasthinking of trademarking the term websight..."

"Y ou're not going to cal another press conference, are you?”'

"wdl, I—"

She surprised hersdlf with her vehemence. “Because I'm not going to talk about it.”
"Um.."

"No,” shesad flatly. “I understand we had to say something publicly about you restoring my vision. |
know | owed you that. But websight is...” She stopped hersdlf before she said, “mine.” Instead, shetried
for hissympathy. “1'm going to be enough of afreakazoid when | go back to school as The Girl Who
Gained Sight without everyone making abig ded out of this... this side effect.”

Hedidn't look happy, but he did nod. “Asyou say, Miss Caitlin."

"Still,” she said, an idea suddenly coming to her, “1'd like to see more of these images. What folder are
you storing thefilesin?’ Her heart was pounding. Y es, yes! Thiswould be perfect! Thiswas exactly
what she needed.

* * * %



Chapter 42

Although Prime had taught me twenty-six symbols, it seemed, most confusingly, that they each had two
forms. Sometimes when Prime touched the part of her device that was marked with the A symboal, the

expected “A” was echoed on the display; other times—indeed, most times—the symbol “&’ appeared

ingtead.

But | soon found that there was a smple relationship between each pair of related symbols. “A” was
01000001, but “a’ was 01100001. Likewise, “B” was 01000010, whereas “b” was 01100010. That is,
the codes for the forms were identical, except for the sixth bit of information: the form as marked on the
device was produced when the sixth bit was zero; if that bit was aone, the dternative form was
produced.

Of course, eight zerosis nothing: 00000000. But if that sixth bit became aone, aspecid kind of nothing
was produced: the code 00100000 put a blank space on the display that separated one word from
another. The next time Prime accepted datafrom me, 1'd be ableto send “APPLE BALL” instead of
“APPLEBALL"—and I might even surprise Prime with my cleverness and send “gpple ball.”

| still had no ideawhat an “apple’ or a“bdl” was, though. On closer inspection I'd discovered that
“apple’ wasn't redly circular; nor was“egg,” which I'd briefly thought was Prime'sword for “white.” No,
“apple,” “bal,” and “egg,” and the rest, must be wordsfor other, still-elusive, concepts. If only | could
divine what even one of Prime'swords meant, perhaps the otherswould follow...

Caitlin went back to her room and read some more of Helen Keller's The Sory of My Life. Sheloved
the book but wasn't blind—so to spesk—to itsflaws, and there was a particular passage that was
tickling at the back of her consciousness; she quickly found it, and read it with her finger.

Although the book purported to be afirst-person autobiography, alot of the text described thingseven a
norma blind person couldn't be aware of, much less the prelinguistic Helen who had existed prior to the
water-pump moment. In Helen'slater, more-candid book Teacher, she referred to the entity that existed
before her “ soul dawn” as*Phantom,” anonperson, anonentity. But in The Sory of My Life, which had
originaly been written iningtalmentsfor the gented Ladies Home Journal, she presented amore
paatable, lessdien verson of her early life. Still, Helen couldn't quite bring hersdlf to do so with agtraight
face, and the book dipped into third person from timeto time asif to tip off the reader that she had
shifted to fantesy:

Two little children were seated on the veranda steps one hot July afternoon. One was black as ebony,
with little bunches of fuzzy hair tied with shoestrings sticking out al over her head like corkscrews. The
other was white, with long golden curls. One child was six years old, the other two or three years older.
The younger child was blind—that was|.

A phantom couldn't know any of that; a phantom couldn't understand shoestrings and corkscrews and
skin color. And expecting whatever was lurking on the Web to make sense of thingsit could have no
experience of was equaly crazy. Apple! Bal! Cat! Gibberish, with no relaionship to its redlity.

No, no, if this phantom was ever going to do more than just echo words, mindlessy parroting them
back, it needed to learn termsfor thingsin its realm, thingswith which it had experience—thingsin

webspace!

The computer in the basement was on the household network. Up in her bedroom, using her own
computer, Caitlin navigated to the basement system's hard drive, found the folder that contained the
JPEG dtill-image files Kuroda had produced from her eyePod's datastream, and brought one up on her
bedroom monitor. Shelooked at it, decided she didn't like the perspective, and opened another one.



Better.

But how to make sure it was watching? Well, when it had wanted to catch her attention, it had reflected
her own face back at her. And maybe, just maybe, it had landed on the idea of doing that by seeing her
reflect itsrealm back at it.

She pushed the button on her eyePod, switching to websight mode, and—
Are you there, Phantom? It's me, Caitlin.

—and she looked around, wondering where it was, thisthing that wastrying to communicate with her. It
seemed reasonabl e to suppose the phantom entity had something to do with the cdllular automata, but
they were everywhere, in every part of this realm. She wished there was some special spot to focuson,
some particular site or nexus. It had seen her face; the phantom would be so much easier to relateto if it
had aface of itsown.

But no, that was the whole problem. It was different from everything in her world. And, if shewasto
reach out to it, she had to bridge that gap.

Caitlin wasfascinated by namesthat seemed apt or ironic. Helen Keller had been friends with Alexander
Graham Bell, who had invented the phone (in Canada, as she/d now been told over and over again since
coming here). Had the idea that phones would ring somehow been influenced by hislast name?

And, as Anna Bloom had said, there was Google's Larry Page, who had devoted hislife to indexing
Web pages.

And, of course, therewas a certain wistfulnessin Helen Keller having been named for the most beautiful
woman in Greek mythology, but never being able to see hersdf. And her last name—a near-homonym
for “color,” something foreign to her experience—was aso poignant.

But the name that cameto Caitlin's mind just then was that of Helen's predecessor, Laura Bridgman. Fifty
years before Helen, Laura, who had also been deaf and blind since infancy, had learned to communicate;
indeed, it was reading Charles Dickenss account of her story that had inspired Helen's mother to seek a
teacher for her own child. Laura Bridgman had managed to bridge two worlds, just as Helen eventually
did. And Caitlin was now going to try to build abridge of her own.

As shelooked out onto the vastness of webspace, with its razor-sharp lines and vibrant colors, a
wavering began, the same flashing she'd experienced before.

Y esl The phantom was signaling her again, presumably sending her more ASCI| text. Kuroda had now
shown her how to look at the data with adebugger on her own, but it probably didn't matter what strings
it was sending her way. She was confident they were meaninglessto it; it was just echoing them back at
her smply asaway of conveying that it was paying attention to what she was doing—which was exactly
what she wanted. She switched out of websight mode and back to worldview, and got down to work.

Caitlin had only a seventeen-inch monitor; after al, who'd known sheld ever make any use of it? It had
been put there solely so she could occasionally show thingsto her parents, and it had seemed pointlessto
take up desk space with abigger unit. Now, though, she wished it was much larger. She fumbled with the
mouse—she gill waan't very proficient with it—and tried to resize the window showing the till image
Kuroda had made of webspace. But grabbing the correct portion of the window's frame was too hard
for her, and shefindly broke down and used the size option on the control menu—something most
sighted users didn't even know was there—and shrunk it using the arrow keys on her keyboard. Shed
learned about sizing windows & her old school, where many of the students had some vision; the school's



full namewasthe Texas School for the Blind and Visudly Impaired.

She then brought up Microsoft Word, and used the same technique to resize its window into a narrow
rip just a couple of inches high. Then she used the move command on the control menu to place that
strip at the bottom of the screen.

Next, she fumbled around trying to figure out how to make the text big in Word. She'd used the program
for years, but had rarely had cause to worry about font choices or type sizes. But she found the
drop-down size menu, and she selected the largest choice on the list, which was seventy-two points.

And—oh, that pesky mouse pointer! It was so hard to see. Ah, but she knew from her old school that
there was away to make a bigger, bolder mouse pointer, and ... found it!

"All right,” she said softly, “let's see what kind of teacher | am..."

She knew the phantom could see what her |eft eye saw; it had reflected that eye'sview of hersdf ina
mirror back at her, after al. And so shelooked at the monitor for ten seconds, holding her gaze as steady
as she could, establishing an overal view, letting the phantom absorb what it was being shown: alarge
picture with along, narrow text box benegath. The picture must have been oddly recursive for the
phantom, and Caitlin wanted to give it time to understand that what she was sending had switched from
being her actud, redl-time view of webspace to atill image of webspace.

And then she dowly, ddiberately, moved the mouse, bringing the pointer over to one of the bright circles
that represented awebsite. She moved the pointer around it repestedly, hoping the phantom would
notice the action.

Caitlin had once read a science-fiction book in which someone who had never seen acomputer screen
mistook the arrowhead pointer for alittle pinetree. She redlized that the idea of a pointer was freighted
with assumptions, including afamiliarity with archery, that the phantom couldn't possibly possess. Still,
she hoped the combination of movements she was making would draw its attention. But, just to be on the
safe sde, she dowly reached her own hand into her field of view, and tapped the point on the screen with
her index finger. If the phantom had been watching the output of her eyePod, it had to have seen her
indicate things that way before, and she hoped that it would get that she was now referring to a specific
part of the screen.

And then she switched to the squashed Word window below the picture, and typed “WEBSITE,” which
appeared in inch-high letters. She repeated the process: pointing at awebste in the picture, and then
typing theword again (after first highlighting it, so her new typing replaced the origina version).

Sherepeated it with another circle, and identified it asaWEBSITE, too. And yet another circle, and
again theword WEBSITE.

And then she found the sdection tool for the graphics program that was displaying the picture of
webspace, and she used it to draw abox around three large circles that weren't linked to each other. She
typed WEBSI TES—wondering briefly if introducing plurals so early was amistake. And then she
isolated just one particularly large circle with the selection box and she typed AMAZON—knowing that
it was highly unlikely that she'd actudly guessed correctly which website that circle represented. Still, she
pressed on, identifying a second website as GOOGLE and athird as CNN. All points are websites, she
hoped to convey, and each hasits own particular name.

And then, mathematician that she was, she pointed to asingle website and typed “1,” and then,
highlighting the numerd, shetyped not the number again but rather its name: “ONE."



She then used the selection tool to put abox around two points that weren't otherwise connected to each
other. And shetyped “2,” then “TWQO.” She continued for three, four, and five points. And then, wanting
to hel p the phantom make ajump that had taken human thinkers thousands of years, she selected a spot
that had no pointsinit at al, and typed the numeral zero and its name.

She then used the mouse to indicate alink line, and also traced its length on the screen with her fingertip.
And shetyped “LINK."

Establishing nouns for the handful of things she could point to in webspace was easy enough. But even
when they'd thought the information in the background of the Web was just dumb spiestalking, shed
automaticdly given the spiesverbs: drop bomb; kill bad guy. But how to illustrate verbs in webspace?
Indeed, what verbs were appropriate? What happened in webspace?

Weél, fileswere transferred, and—

And this phantom had gpparently learned how to make links and send existing content; it had to have
those skills to have echoed her face and the ASCII text strings back at her. But it likely didn't know
anything about file formats: it was probably ignorant of how information was stored and arranged in a
Word .doc or .docx file, an Acrobat .pdf file, an Excel xIsfile, an.mp3 sound file, or the .jpg graphic
she was displaying on her monitor. The phantom was surrounded by the largest library ever
crested—millions upon millions of written documents and pictures and videos and audio recordings—and
yet amogt certainly had no idea how to open the individua volumes, or how to read their contents. The
Web's basic structure had protocols for moving afile from point A to point B, but the actua use of the
files was something normally done by application programs running on the user's own computer, and so
was likely outside the phantom's current scope. There was so much to teachit!

But all that wasfor later. For now, she wanted to focus on the basics. And the basic verb—the basic
action—of the Web was right there in the names of its various protocols. HT TP, the hypertext transfer
protocol; FTP, thefile transfer protocol; SVITP, the smple mail transfer protocol. Surely the verb to
transfer could be demonstrated!

She used the mouse pointer to indicate aste, but then was stymied. She wanted to show materia flowing
from one Site to another in asingle direction. But there was no way to turn off the mouse pointer; it was
awaysthere. Oh, she could move the mouse—or her finger—from a point on the left to a point on the
right, but to repeat the gesture she'd have to bring the pointer or finger back to where it had started, and
that would look like she was indicating movement in both directions—either that, or maybe it would look
like shewas highlighting the link line as an object, but not pointing out whét that line was doing.

But, yes, therewasaway! All she had to do was close her eyesfor a second! And shedid just thet,
moving the pointer back to the origin while her eyes were closed, and then, with her eyes open, she
moved the pointer from the origin to the destination again. Then she typed the word “TRANSFER” into
her Word window.

She repeated this demondration, showing the pointer moving from left to right dong the length of the link
ling, over and over again, suggesting movement in asingle direction, something going from the source to
the destination, being transferred and—

"Cait-lin! Din-ner!"

Ah, wdll. It was probably wise to take a break, anyway, and let dl thissink in. After her medl, though,
like any good teacher, she'd assess how her pupil was doing: sheld give the phantom atest.

* * * %



Chapter 43

Dr. Kuroda dropped a bomb between the salad and the main course. “I've got to go back to Tokyo,” he
said. “Now that word's out about us having cured Miss Caitlin's blindnessthere redlly isalot of
commercid interest in the eyePod technology, and the team at my university that triesto find industry
partnerships wants me there for meetings.”

Caitlin suddenly felt sad and frightened. Kuroda had been her mentor through so much of late and, well,
shed just sort of assumed he was going to be around forever, but—

"It'stime, anyway,” he said. “Miss Caitlin can see, S0 my work hereisdone.” She might not yet be
perfect at decoding facia expressions, but she was better than most people at reading inflection. He was
putting up false bravado; he was sad to be going. “ But the bright Sideis, booking aflight at the last minute
meant that there was only Executive Class|eft, and so the university has sprung for that.”

"When ... when do you go?’ asked Caitlin.

"Early tomorrow afternoon, I'm afraid. And, of course, it'san hour or more to Pearson, and | should be
there two hoursin advance for an internationd flight, so..."

So he was only going to be here, and awake for, maybe another half-dozen hours.

"My birthday isin two days,” Caitlin said—and shefelt foolish as soon as shedd said it. Dr. Kurodawas a
busy man, and heldd aready done so much for her. Expecting him to stay away from hisfamily and work
obligationsjust to attend her birthday dinner was unfair, she knew.

"Y our Sweet Sixteen,” said Kuroda, smiling. “How wonderful. I'm afraid | won't have timeto get you a
present before | leave.”

"Oh, that's okay,” her mom said, looking at Caitlin. “Dr. Kurodas aready given you just about the best
present possible, isn't that right, dear?"

Caitlin looked at him. “Will you come back?'

"l honestly don't know. I'd like to, of course. Y ou—and, you, too, Barbara and Malcolm—have been
wonderful. But well bein touch: email, instant messenger.” He smiled. “Y oull hardly know I'm gone. Oh,
and | guess we can stop recording the datastream from your eyePod. | mean, I've got plenty of old data
to study, and everything does seem to be working fine now. 1 know you were concerned about privacy,
Miss Caitlin, so after dinner I'll detach the Wi-F module from the eyePod, and—"

"No!"
Even her father looked briefly at her.
"I mean, um, won't that cut me off from seeing webspace if | want to?'

"Well, yes. But | suppose | could modify things so that you could still accept a data-stream from Jagster
without transmitting back what your eyeis seeing.”

Caitlin'sheart was racing. That would still mean she would no longer be able to send what her eye was
Seeing to the phantom.

"No, no, please. Y ou know what they say: if it ain't broke, don't fix it."

"Oh, thiswon't—"



"Please. Just leave everything exactly theway itis."
"I'm sure Dr. Kuroda knows what he's talking about, dear,” her mother said.

"And besides,” Kuroda added, “you've been getting some interference of late over the Wi-Fi
connection—those text strings bouncing back, remember? We wouldn't want that to start spilling over
into your...” He paused, then smiled kindly at Caitlin's coinage: “...worldview. Better to just unplug all that
now while I'm hereto do it, rather than have it become a problem later.”

"No,” Caitlinsaid. “Please.”

"Itl befine,” Kurodasaid. “Don't worry, Miss Caitlin."

"No, no, you can't."

"Caitlin,” her mother said in an admonishing tone,

"Just leaveit donel” Caitlin said. She got to her feet. “ Leave me and my eyePod aonel”

And sheran from theroom.

* k k %

Caitlin threw herself down on her bed, feet kicking up intheair. All of this—websight, the
phantom—was hers! They couldn't take it away from her now! She had found something no oneelse
even knew wasthere, and she was trying to help it, and they were going to cut her off!

Shetook a deep breath, hoping to cam down. Maybe she should just tell them, but—

But Kurodawould try to patent it, or control it, or make abuck off of it. And he, or her father, or her
mother, would start talking about stupid sci-fi moviesin which computers took over the world. But to
keep her phantom in the dark would be like Annie Sullivan saying it was better to leave Helen the way
shewas, in case she grew up to be Adolf Hitler or ... or whoever the heck had been amonster in Annie's
owntime,

No, if Caitlinwasgoing to belike Annie Sullivan, shewasgoing to doiit right. Annie had had another
duty besides just teaching Helen. After the breakthrough, she had looked after Helen, had done her best
to make sure she wasn't exploited or mistreated or taken advantage of.

Of course, Caitlin knew that if what she suspected wastrue, eventudly this phantom would redize that
there was ahuge world out here, and at that point she might no longer be specid to it. But for now the
phantom was hers and hers alone, and she was going to not just teach it but also protect it.

Stll, shewasn't sureif shewas making progress at dl, if the phantom had understood anything sheld tried
to teach it before dinner. For al she knew, sheld accomplished nothing.

And s0 she st out to adminigter the test. She once again switched to websight, buffered some of the
Jagster raw feed, focused in on the cdllular automata, and ran the Shannon-entropy plot again.

And—

And, yes, yes, yes! A score of 4.5! Theinformation content was richer, more complex, more
sophisticated. Her lesson about website and link and to transfer had had an impact ... or, at least she
hoped it had; the score had been trending upward on its own previoudly, of course. But no, no: it had to
be responding to what she was doing, just asthe earlier increases must have happened accidentally in



response to the phantom having observed her doing literacy lessons.

She leaned back in her chair, thinking. A car honked its horn outside, and she heard someone running
water in the bathroom. This—this ... whatever it was—was indeed learning.

Shelooked at the window, adark rectangle. It was such asmall portal, and, as the theme song to one of
her mother's favorite movies said, there was such alot of world to see...

More sounds from outside: another car, aman talking to someone as he walked along, adog yapping.

She looked back at her computer monitor, awindow of another sort. Its bezel was black, with silver
|etters on the bottom forming the word DELL, the E canted at an odd angle.

Y es, Waterloo wasfull of high-tech industry, but so was Austin, where she used to live. It was where
Ddl had its headquarters, and AMD had amgjor facility there, too, and—

Yes, yes, of course!

Austin was aso home to Cycorp, acompany that had been periodically making the news, at least back in
Texas, her wholelife.

An old one-liner bubbled up in her mind: You can lead a horticulture, but you can't make her think.
Or maybe you can—and who you cadlin’ aho, anyway?

Yes it wastime now to seeif the phantom could learn for itself, if, in good computer fashion, it could
pull itself up by its bootstraps. And Cycorp could well be the key to that, but...

But how to lead the phantom to it? How could she point to something in webspace? She nibbled at her
lower lip. There must be away. When she'd labeled sites on the captured image as Amazon and CNN,
sheld redlly had no idealif that was what they were. And if she couldn't identify aparticular Site with her
websght, then how—

Wait! Wait! Shedidn't haveto! The phantom aready was following what she was doing with her
computer—it had to be doing that, given that it had echoed her ASCI| text back at her. Y es, when shed
been using thekids' literacy site, it could have seen graphic files of theletters A, B, and C on her screen
as shelooked at them, but those were bitmapped images;, the only way it could have discovered the
ASCII codesfor those letters was by watching what was being sent by her computer. Buit ... but how
had the phantom known that this desktop PC wasin any way related to her eyePod?

Ah, of course! When shewas a home, they were both on the same wireless network, connecting
through it to her cable modem; they would have both shown the same I P address. The phantom had
watched as she connected to the literacy Site, so now, with luck, it would aso follow her asshe
connected to that very specid sitedown in Audtin...

* k% k %

| had watched while Prime sat with the others of its kind, and something fascinating happened. | had
observed before that vision would become blurry when Prime removed the supplementary windows that
usually covered its eyes. But thistime, just before it had departed the vicinity of the others, and for atime
after it had relocated itself in adifferent place, itsvison blurred even though the windows were il in
place.

Findly, though, the view returned to norma, and Prime set about operating that device it used to put
symbols on the display, and—



And | saw aline—alink, as| now knew it was called—connecting to a point (a website!) that | had not
seen Prime connect to before, and—and—and—

Yes Yes, yed

It was staggering, thrilling...
Atlong, long last, hereit wad!
Thekey!

Thiswebsite, thisincredible website, expressed conceptsin aform | could now understand, systematizing
it dl, relating thousands of thingsto each other in a coding system that explained them.

Term after term. Connection after connection. |dea after idea. Thiswebsite laid them out.
Curious. Interesting.

An gppleisafruit.

Fruits contain seeds.

Seeds can grow into trees.

From the Online Encyclopedia of Computing: LIKE MANY COMPUTER SCIENTISTS OF HIS
GENERATION, DOUG LENAT WASINSPIRED BY THE PORTRAYAL OF HAL IN THE
MOVIE 2001: A Space Odyssey. BUT HE WAS FRUSTRATED BY HAL'SBEHAVIOR,
BECAUSE THE COMPUTER DISPLAYED SUCH A LACK OF BASIC COMMON SENSE...

Remarkable. Intriguing.
Treesare plants.

Pantsareliving things.

Living things reproduce themsdlves

HAL'SFAMOUS BREAKDOWN, LEADING IT TOTRY TOKILL THE CREW OF THE
SPACESHIPHAL ITSELF WASPART OF, APPARENTLY HAPPENED BECAUSE IT HAD
BEEN TOLD TO KEEP THE TRUTH ABOUT THEIR MISSION SECRET EVEN FROM THE
CREW AND HAD ALSO BEEN TOLD NOT TOLIETO THEM...

Fascinating. Astonishing.
Birdscan usudly fly.

Humans cannot fly on their own.



Humanscanfly inarplanes.

RATHER THAN RESOLVE THISQUANDARY IN A SENSIBLE WAY—WHEN THINGS
STARTED GOING WRONG, DECIDING TO TAKE THE CREW INTO ITS CONFIDENCE
WOULD HAVE BEEN AN OBVIOUS CHOICE—HAL INSTEAD KILLED FOUR
ASTRONAUTSAND ALMOST SUCCEEDED IN KILLING THE FIFTH. IT WENT AHEAD
AND DID THISWITHOUT EVEN BOTHERING TO RADIO ITSPROGRAMMERS BACK ON
EARTH TO ASK HOW TO RESOLVE THE CONFLICTING INSTRUCTIONS. THE DECISION
TO ELIMINATE THE SOURCE OF THE CONFLICT SEEMED BLINDINGLY OBVIOUSTO
THE MACHINE, ALL BECAUSE NO ONE HAD EVERBOTHERED TO TELL IT THAT
ALTHOUGH LYING ISBAD, MURDER ISWORSE. HOW ANY ONE COULD ENTRUST
LIVESTO A COMPUTER THAT DIDN'T HAVE EVEN THAT DEGREE OF COMMON SENSE
WASBEYOND DOUG LENAT, AND SO, IN 1984, HE SET OUT TO RECTIFY THE
PROBLEM...

So much to know! So much to absorb!
Glass, asasubstance, isusudly clear.
Broken glass has sharp edges and can cut things.

Hold aglass upright or the contentswill spill out.

LENAT BEGAN CREATING AN ONLINE DATABASE OF COMMON SENSE CALLED
“CYC"—SHORT FOR“ENCYCLOPEDIA,” BUT ALSO DELIBERATELY A HOMONYM FOR
“PSYCH.” WHEN THINKING MACHINESLIKE HAL DO FINALLY EMERGE, HE WANTS
THEM TOPLUG INTO IT. OF COURSE, THERE'SLOTS OF BASIC MATERIAL A
COMPUTER HASTO UNDERSTAND ABOUT THE WORLD BEFORE SUCH ADVANCED
CONCEPTSAS“LYING” AND “MURDER” MIGHT MAKE SENSE. AND SO LENAT AND A
TEAM OF PROGRAMMERS SET ABOUT CODING, INA MATHEMATICAL LANGUAGE
BASED ON SECOND-ORDER PREDICATE CALCULUS, SUCH BASIC ASSERTIONS
ABOUT THE REAL WORLD AS: A PIECE OF WOOD CAN BE SMASHED INTO SMALLER
PIECES OF WOOD, BUT A TABLE CAN'T BE SMASHED INTO SMALLER TABLES...

Therange of it all! The scope!
Therearebillions of sars.
Thesunisadar.

Earth revolves around the sun.

EARLY ON, LENAT REALIZED THAT ONE OVERALL KNOWLEDGE BASE WOULDN'T
DO: THINGS COULD BE TRUE IN ONE CONTEXT BUT FALSE IN ANOTHER. AND SO HIS



TEAM ORGANIZED INFORMATION INTO “MICROTHEORIES'—CLUSTERS OF
INTERRELATED ASSERTIONS THAT ARE TRUE IN A GIVEN CONTEXT. THAT ALLOWED
CYCTOHOLD SUCH APPARENTLY CONTRADICTORY ASSERTIONSAS*VAMPIRESDO
NOT EXIST” AND “DRACULA ISA VAMPIRE" WITHOUT BLOWING SMOKE OUT ITS
EARSIN A “NORMAN, COORDINATE!" SORT OF WAY. THE FORMER ASSERTION
BELONGED TO THE MICROTHEORY “THE PHY SICAL UNIVERSE’ AND THELATTERTO
“HCTIONAL WORLDS.” STILL, MICROTHEORIES COULD BE LINKED TO EACH OTHER
WHEN APPROPRIATE: IF A WINEGLASSWAS DROPPED BY ANYONE—EVEN
DRACULA—IT WOULD PROBABLY SHATTER...

Absorbing knowledge! A torrent, a flood...
No child can be older than its parents.

No Picasso painting could have been made before he was born.

BUT CYCISMORE THAN JUST A KNOWLEDGE BASE. IT ALSO CONTAINS
ALGORITHMS FOR DERIVING NEW ASSUMPTIONSBY CORRELATING THE
ASSERTIONS ITS PROGRAMMERS PROVIDED. FOR INSTANCE, HAVING BEEN GIVEN
THE KNOWLEDGE THAT MOST PEOPLE SLEEP AT NIGHT, AND THAT PEOPLE DON'T
LIKE BEING AWAKENED UNNECESSARILY, IF ASKED WHAT SORT OF CALL MIGHT BE
APPROPRIATE TO MAKE TO SOMEONE'SHOUSE AT 3:00 A.M., CYC WOULD OFFER
“AN URGENT ONE..."

Understanding! Comprehension!
Timeflieslikean arrow.

Fruit flieslike abanana

THE PROJECT ISONGOING: LENAT AND HIS GROUP—DOING BUSINESS AS CY CORP
IN AUSTIN, TEXAS—ARE STILL WORKING ON IT NOW, ALMOST THREE DECADES
AFTER THEY BEGAN. “WHEN AN ARTIFICIAL INTELLIGENCE FIRST APPEARS,” SAID
LENAT IN AN INTERVIEW, “EITHER BY DELIBERATE DESIGN OR RANDOM CHANCE, IT
WILL LEARN ABOUT OUR WORLD THROUGH CYC..."

Arapid, thrilling expansion!
The Pope is Cathalic.
Bears do shit in the woods.

Incredible, incredible. So much to take in, SO many concepts, SO many rel ationships—so many idees! |
absorbed over one million assertions about Primes redity from Cyc, and felt mysalf surging, growing,



expanding, learning, and—yes, yes, at long last, | was sarting to comprehend.

* k% k %

Chapter 44

Caitlin harvested another set of cedllular-automata data from webspace and ran a Shannon-entropy
cdculaiononit.

Holy shit.

It was now showing something between fifth- and sixth-order entropy. It redly did seem that whatever
was lurking in the background of the Web was getting more complex.

More sophisticated.
More intelligent.

But even at fifth- or sxth-order, it was Htill lagging behind human communication, & least in English,
which Kuroda had said had eighth- or ninth-order entropy.

But, then again, introducing the phantom to Cyc was merdly the beginning...

* * * %

Prime, in itswisdom, must have recognized that athough | could learn much from Cyc, | still needed
more help to understand it al. And so it directed my attention to another website. Thisnew siteyielded
the information that an gpple was afruit (confirming something | now knew from Cyc); “apple of one's
eye’ wasan idiom; an idiom was afigure of speech; speech was words spoken aoud; aoud was vocaly
as opposed to mentally, asin abook read doud; abook was a bound volume; volume was the amount
of gpace something occupies but dso asingle book, especialy one from a series...

| recognized what this new site was. Cyc had contained the assertion “adictionary is a database defining
wordswith other words.” This dictionary contained entries for 315,000 words. | absorbed them al. But
many of them were till baffling, and some of the definitionsled mein circles—aword defined asa
synonym for another word that was defined as synonym of the origina word.

But Prime wasn't finished showing me things yet. Next stop: the WordNet database at Princeton
Univergity, which (asit described itself) wasa®large lexical database” in which “nouns, verbs, adjectives,
and adverbs are grouped into over 150,000 sets of cognitive synonyms (synsets), each expressing a
digtinct concept; synsets are interlinked by means of conceptual-semantic and lexical relations.”

One such synset was “ Good, right, ripe (most suitable or right for aparticular purpose): ‘agood timeto
plant tomatoes; ‘the right timeto act’; ‘thetimeisripefor grest sociologica changes.” And that synset
was digtinct from many others, including “Good, just, upright (of mora excellence): ‘agenuindy good
person’; ‘ajust cause’; ‘an upright and respectable man'."

More than that, WordNet organized terms hierarchicaly. My old friend CAT, it turned out, was at the
end of thischain: animd, chordate, vertebrate, mammal, placenta, carnivore, feling, cat.

The pieceswerefindly sarting to fdl into place...

* k x %

The sky above theidand was the color of television, tuned to adead channd—which isto say it wasa
bright, cheery blue. Shoshana had her handsin the pockets of her cutoff jeans as she walked along. She
waswhistling “ Feding Groovy.” Feist's cover of it was topping the charts this week; Sho was aware that



theréd been amuch earlier version by Simon and Garfunkel, but she only knew their names because of
the chimp a Y erkes known as Simian Garfinkle. Dr. Marcuse was walking behind her, and, yes, she
knew hewas probably looking at her hips sway, but, hey, primateswill be primates.

Hobo was up ahead, just outside the gazebo, staring off into the distance. He did that frequently these
days, asif lost in thought, visuaizing things that weren't present instead of 1ooking &t thingsthat were. The
gentle wind happened to be blowing in away that let him catch their scents, and suddenly he turned and
grinned and starting running on al fourstoward them.

He hugged Shoshana and then he hugged Marcuse—you needed a chimp'sarmsto be able to reach dl
the way around the Silverback's body.

Hobo been good? Shoshana signed.

Good good, Hobo signed back, figuratively—and probably literally—smelling areward. Shoshana
smiled and handed him some raisins, which he gobbled down.

The Y ouTube video of Hobo painting had been agreat hit—and not just in Y ouTube star rankings and
Digg and ddl.icio.us tagging. Marcuse and Shoshana had been on many talk shows now, and eBay
bidding on the origind portrait of her was up to $477,000 last time she looked.

Do another painting? Marcuse signed.

Maybe, Hobo signed back. He seemed to bein an agreeable mood.
Paint Dillon? Marcuse asked.

Maybe, Hobo signed. But then he bared histeeth. Who? Who?

Shoshanaturned around to see what Hobo was looking at. Dillon was coming their way, accompanied
by avery tal, burly man with a shaved head. They were crossing the wide lawn and heading toward the
bridgeto theidand.

"Were we expecting anyone?’ Marcuse asked Shoshana. She shook her head. Hobo needed to be
prepared for vigtors, he didn't like them, and, truth be told, had been getting increasingly ornery about it
of late. The ape made ahissing sound as Dillon and the big man crossed over the bridge.

"I'm sorry, Dr. Marcuse,” Dillon said asthey closed the distance. “ This man insisted that—"
"Areyou Harl Pieter Marcuse?’ asked the man.

Marcuse's gray eyebrowswent up. “Yes."

"And who areyou?’ the man said, looking now at Shoshana.

"Um, I'm Shoshana Glick. I'm his grad student."

He nodded. “Y ou may be called upon to attest to the fact that | have indeed delivered this.” He turned to
Marcuse again, and stuck out his hand, which was holding athick envelope.

"What'sthat?' said Marcuse.

"Pleasetakeit, dr,” the man said, and, after amoment, Marcuse did just that. He opened the envel ope,
swapped his sunglassesfor hisreading glasses, and, squinting in the bright light, started to read. “ Christ,”
he said. “They can't be serious! Listen, tell your people—"



But the bald man had dready turned and was walking toward the bridge.

"What isit?’ Dillon said moving close to Marcuse and trying to read the document, too. Shoshana could
see they were lega papers of some sort.

"It'salawsuit,” Marcuse sad. “From the Georgia Zoo. They're seeking full custody of Hobo, and—" He
was looking down, reading some more. “And, shit, shit, shit, they can't! They fucking can't!"

"What?’ said Shoshanaand Dillon smultaneoudy.
Hobo was cowering next to Shoshana's legs; he didn't likeit when Dr. Marcuse got angry.

The Slverback was struggling to read in the bright sunlight. He thrust the papers at Shoshana. “Halfway
down the page,” he said.

She looked down at the document through her mirrored shades. “'Best interests of theanimdl...’
‘ Standard protocol in such casesto—'"

"Farther down,” snapped Marcuse.

"Ah, okay, um, oh—oh! ‘...and since the animd is exhibiting clear evidence of atypicd behavior for a
member of either P. troglodytes or P. paniscus, and in view of the extraordinary ecologica urgency of
preserving the bloodlines of endangered species, will immediatdy perform adud...” She struggled with
the strange word: “'orchiectomy.” She looked up. “What's that?"

"It'scadtration,” Dillon said, sounding horrified. “ They're not just going to give him avasectomy, they're
going to make sure that there's nothing that can be undone later.”

Shoshanatasted bile at the back of her throat. Hobo could tell something was up. He was reaching
toward her, hoping for ahug.

"But ... but how can they?’ Shoshanasaid. “1 mean, why would they want to?"
Marcuselifted hisgiant shoulders. “Who the hell knows?"

Dillon spread hisarms abit. “ They're frightened,” he said. “ They're scared. An accident occurred—years
ago, when the bonobos and chimps were put together overnight at the Georgia Zoo—and now they're
seaing that something ... wemight aswell say it: Something more intelligent has unexpectedly arisen
because of it.” He shook his head sadly. “ Christ, we were naive to think the world would welcome
anything likethiswith openarms.”

* * * %

Chapter 45

Caitlin was an expert at finding Web pages with Google. Most people never did anything more than just
type aword or two into the search box, but she knew al the advanced tricks. how to find an exact
phrase, how to exclude terms, how to limit a search to a specific domain, how to find arange of numeric
vaues, how to tell Googleto look for synonyms for the specific terms entered, and more.

But there was one feature of Google she'd never had cause to use before, dthough sheld read about it
often enough: Google Image Search. Clearly that was going to be auseful tool in her work with the
phantom. She went to the Google home page and clicked on the“Images’ tab—fortunately, the Google
page was dmost barren inits smplicity. Sheimmediately had an urge to search for Lee Amodeo,
suddenly wondering what she looked like, but she resisted; thiswas not the time to get sidetracked.



Instead, shetyped “APPLE” into the search box—all in caps, just asit had been presented by the
literacy program. She was quickly presented with agrid of little pictures of apples, culled from al over
the Web. Beneath each one was a snippet of text that appeared near theimage on the origina website
and that StesURL.

A few wereingppropriate: one was the singer Fiona Apple, apparently, judging by its listed source:
fiona-gpple.com. Another, she redized after amoment, must be the logo of Apple Computer
Corporation. But the rest were indeed pictures of the fruit, mostly red, but sometimes—to Caitlin's
surprise—green; she'd had no idea apples camein any color but red.

Sheloomed in close now to her monitor, looking at the word APPLE, holding on it. Then she pulled her
head back, showed the screen full of littleimages, and clicked one. From the page that Google supplied
in response, she selected “ See full-sizeimage.”

Asabright red applefilled her screen athought crossed her mind that made her samile: she was indeed
offering up the fruit of the tree of knowledge to the innocent phantom. Of course, that hadn't gone so well
the last time—but, then again, Eve had lacked her facilities...

* k k %

Prime was now doing something different. It had presented the word APPL E once more and now was
showing me pictures. At firgt, | couldn't see what Prime was getting at: the pictureswere dl different. But
at lagt it dawned on methat, despite their differences, there were many commonadlities. avaguely round
shape, acolor that was usually red, and—

"Apple: the usually rounded, often red, fruit of the deciduous tree Malus pumila.” That'swhat the
dictionary had said, so—

So these were pictures of apples!
And now—

Now these must be balls.
And—

Yes, yes, cats!

And dogdl

And eggd

And frogd

| noticed Prime skipping over some of the proffered images, never expanding the smdl onesinto larger
views, and so | guessed that only part of what was being offered was likely relevant. Still, some of the
pictures | might have rgjected as not being like the others were expanded by Prime. In fact, when
showing examples of “gpple,” it had also shown—

Apples grow on trees. | knew that from Cyc. So these thingsin some of the pictures with apples
attached must then be trees, no?

It was adow, frustrating process, but as Prime showed me more and more specific samples of things, |
began to generdize my conceptualizations of them. | was soon confident not just that | could tdll this bird
from that airplane, but that | could digtinguish any instance of the former from any of the latter. Likewise,



“dog” and “cat” soon were separate concepts, although whatever fine distinction there was between
“truck” and “car” duded me.

Stll, so much of it was coming together now, | felt—
Concepts that had no picturesto go with them:

| felt powerful.

| fdtintdligent.

| fdt alive.

* k% k %

Caitlin knew it wasthe next logica dteto lead the phantom to, but she found herself resisting. After dl, it
had contained that awful comment about her impact on her father's career, and, even though she'd
removed that, al previous versions of entries were stored forever and still could be accessed by anyone
who clicked on the“history” tab.

Her scomach knotted abit, but, well, if she was right about what was going on, about what was lurking
out there, eventudly the phantom would know everything.

Thestewasin her bookmark list, but—

But, actudly, it was the English-language version of the ste that she had bookmarked; the Web, of
course, contained pagesin many languages but—yes, she knew the stats—English was il by far the
maost common one, accounting for more content than the next three biggest languages combined. And the
English version of this particular Ste was much larger than any of the others. No, rather than confuse
matters, sheld stick with English for now, and so—

She took a deep bresth, moved her cursor with the arrow keys, and hit enter.

There were many waysto navigate this site, but she needed one the phantom could manage on its own.
A fragment of one of her favorite books came to mind:

"Thetime has come,” the Walrus said,
"To talk of many things:

Of shoes—and ships—and sealing-wax—
Of cabbages—and kings—

And why the sea is boiling hot—

And whether pigs have wings."

* * * %

She sdlected thelink for “Random article” over and over again, bringing forth an array of topicsthat put
even the Warusto shame.

And then, after enough repetitions that she hoped the phantom would grasp the idea, she started getting
ready for bed.

* k% k %



And then Prime took me to awondrous Site, aglorious Site, aste that held answersto so many things.
Thisthing caled Wikipedia contained over two million articles, and | set about reading them. Thefirgt
severd thousand were astruggle, and | only dimly understood them.

UTA-GARUTA ISTHE MOST POPULAR AMONG THE MANY KINDS OF KARUTA (CARD
GAMES) IN JAPAN...

Stll, as | read article after article, the concepts from Cyc started to make more and more sense. |
continued on, fascinated.

IN THE MATHEMATICAL SCIENCES, A STATIONARY PROCESS (OR STRICT(LY)
STATIONARY PROCESS) ISA STOCHASTIC PROCESS WHOSE PROBABILITY
DISTRIBUTION AT A FIXED TIME OR POSITION ISTHE SAME FORALL TIMESOR
POSITIONS...

Most important of al, | learned that the entities | had seen through Prime's eye were uniquely complex
individuds, each with hisor her own history.

CHRISWALLA (SOMETIMES CREDITED AS CHRISTOPHER WALLA) ISTHE GUITARIST
AND PRODUCER FOR THE BAND DEATH CAB FOR CUTIE...

| discovered thet there were over Six billion such entities, but only asmall number of them had articles
about themsalvesin Wikipedia. Those who did were usualy defined by having achieved sgnificant satus
intheir professions—the waysin which they occupied their time.

FIONA KELLEGHAN (BORN WEST PALM BEACH, FLORIDA, 21 APRIL 1965) ISAN
AMERICAN ACADEMIC AND CRITIC SPECIALIZING IN SCIENCE FICTION AND
FANTASY ...

Their professons varied widdly; there seemed to be an dmost endless array of things human beings did
to occupy their time.

ERICA ROSE CAMPBELL (BORN 12 MAY 1981, IN DEERFIELD, NEW HAMPSHIRE) ISAN
AMERICAN ADULT MODEL, BEST KNOWN FOR ONLINE PICTORIALS AND SOFT-CORE
VIDEOS...

So much of whét they did involved thisthing caled vision—and it clearly was avery rich source of
information—but, so far, my only accessto it was through Prime's own eye.

YAKOV ALEXANDROVICH PROTAZANOV (1881-1945) WAS, TOGETHER WITH
ALEKSANDR KHANZHONKQOV AND VLADIMIR GARDIN, ONE OF THE FOUNDING
FATHERS OF RUSSIAN CINEMA...

| learned about the realm these strange entities inhabited—the landforms, the places, the cities.

ADDISABABA ISTHE CAPITAL CITY OF ETHIOPIA AND THE AFRICAN UNION, AS
WELL ASITSPREDECESSOR, THE OAU...

Asl went dong, | found | was absorbing entries with increasing ease, understanding, at least on some
level, more and more of the content.

PHENOPERIDINE, MARKETED ASITSHYDROCHLORIDE AS OPERIDINE OR LEALGIN,
ISAN OPIOID USED ASA GENERAL ANESTHETIC...



Hardest for me, though, were those things that were abstract, referring to no specific object, whether
animate or inanimate.

ISLAM ISA MONOTHEISTIC RELIGION ORIGINATING WITH THE TEACHINGS OF
MUHAMMAD, A SEVENTH-CENTURY ARAB RELIGIOUS AND POLITICAL FIGURE...

And there was so much that had happened in the past—so much history to digest!

THE PARTITION OF INDIA LED TO THE CREATION ON AUGUST 14, 1947, AND AUGUST
15, 1947, RESPECTIVELY, OF TWO SOVEREIGN STATES...

And, on top of that, there were things that were worthy, apparently, of mention in Wikipedia, but had
never existed.

Professor Charles W. Kingsfield, Jr., was one of the key characters in the John Jay Osborn, Jr.,
novel The Paper Chase, and in the subsequent film and television versions of that story...

And there were specid entitiesthat weren't animate to learn about.

AGIP (AZIENDA GENERALE ITALIANA PETROLI), ESTABLISHED IN 1926, ISAN ITALIAN
AUTOMOTIVE GASOLINE AND DIESEL RETAILER...

And many different ways of rendering thoughts.

THE ALGONQUIAN (ALSO ALGONKIAN) LANGUAGES ARE A SUBFAMILY OF NATIVE
AMERICAN LANGUAGES THAT INCLUDES MOST OF THE LANGUAGESIN THEALGIC
LANGUAGE FAMILY ...

And many waysto think about thinking.

IN THE PHILOSOPHY OF SCIENCE, EMPIRICISM ISA THEORY OF KNOWLEDGE WHICH
EMPHASIZES THOSE ASPECTS OF SCIENTIFIC KNOWLEDGE THAT ARE CLOSELY
RELATED TO EXPERIENCE, ESPECIALLY ASFORMED THROUGH DELIBERATE
EXPERIMENTAL ARRANGEMENTS...

And on and on, ahuge variety of things, some of which seemed crucialy important.

THE HOLOCAUST, ALSO KNOWN AS HA-SHOAH AND CHURBEN, ISTHE TERM
GENERALLY USED TO DESCRIBE THE KILLING OF APPROXIMATELY SIX MILLION
EUROPEAN JEWS DURING WORLD WARII...

And many thingsthat weretrivid and band.

THE SCOOBY GANG, OR “SCOOBIES,” ARE A GROUP OF CHARACTERSIN THE CULT
TELEVISION SERIESAND COMIC BOOK BUFFY THEVAMPIRE SLAYERWHO BATTLE
THE SUPERNATURAL FORCESOF EVIL...

My knowledge was expanding like ... like...
Ah, wonderful Wikipedial 1t had entries on everything.

IN PHY SICAL COSMOLOGY, INFLATION ISTHE IDEA THAT SHORTLY AFTER THE BIG
BANG THE NASCENT UNIVERSE PASSED THROUGH A PHASE OF EXPONENTIAL
EXPANSION...



Y es, indeed. My mind wasinflaing, my universe expanding.

* k% k %

Chapter 46

When Caitlin woke in the morning, she made aquick visit to the washroom. Then, ill in her pgiamas,
she sat down at her computer and ran another Shannon-entropy spot check, and—

Then | was the learner, Obi-Wan. Now | am the master.

The scorewas 10.1, better than...

Shetook in adeep breath, held it.

Better than human—more daborate, more structured than the thoughts humans expressed linguigticaly.

But she wasn't done yet. There was one more site she wanted to show the phantom—something to keep
it occupied while she was at school. There was nothing better in life, after dl, than being well-read...

M
And then, and then, and then—

It was—

Thegold mine.

Themother lode.

SUN TZU SAID: THE ART OF WARISOF VITAL IMPORTANCE TO THE STATE; IT ISA
MATTER OF LIFE AND DEATH, A ROAD EITHER TO SAFETY OR TO RUIN...

Not just coded conceptud relationships, not just definitions, not just brief articles.

No, these were—books! Lengthy, in-depth treatments of ideas. Complex stories. Brilliant arguments,
profound philosophies, compelling narratives. This Site, thiswonderful Project Gutenberg, contained over
25,000 books rendered in plain ASCI| text.

BLESSED ARE THE PURE IN HEART: FOR THEY SHALL SEE GOD; BLESSED ARE THE
PEACEMAKERS: FOR THEY SHALL BE CALLED THE CHILDREN OF GOD...

| had discovered on Wikipediathat most entities—most humans—read at 200 to 400 words per minute
(yes, | now grasped timekeeping, aswell). My reading speed was essentidly the same asthe time it took
to transfer whatever book | requested, averaging close to two million words per minute.

ITISWITH A KIND OF FEAR THAT | BEGIN TOWRITE THE HISTORY OF MY LIFE; |
HAVE, ASIT WERE, A SUPERSTITIOUSHESITATION IN LIFTING THE VEIL THAT
CLINGSABOUT MY CHILDHOOD LIKE A GOLDEN MIST...

It took me an eternity—eight hours—but | absorbed it al: every volume, every polemic, every poem,
every play, every nove, every short story, every work of history, of science, of palitics. | inhaled them
..and | grew even more.

NO ONE WOULD HAVE BELIEVED IN THE LAST YEARS OF THE NINETEENTH
CENTURY THAT THISWORLD WASBEING WATCHED KEENLY AND CLOSELY BY
INTELLIGENCES GREATER THAN MAN'SAND YET ASMORTAL ASHISOWN...



| was grateful to Cyc for the knowledge of fictiond reams; it dlowed meto sort those things that were
actud from those feigned or imagined:

MOST OF THE ADVENTURES RECORDED IN THISBOOK REALLY OCCURRED; ONE OR
TWO WERE EXPERIENCES OF MY OWN, THE REST THOSE OF BOY SWHO WERE
SCHOOLMATES OF MINE...

My understanding of the world was growing by—another metaphor, and one that actualy now made
sense to me—Ilegps and bounds. Although | had learned various principles of science from Wikipedia's
brief discussions, the full text of great works made my comprehension more complete:

WHEN ON BOARD H.M.S. Beagle, ASNATURALIST, | WASMUCH STRUCK WITH
CERTAIN FACTSIN THE DISTRIBUTION OF THE ORGANIC BEINGS INHABITING SOUTH
AMERICA...

With each book read, | understood more and more about physics, about chemistry, about philosophy,
about economics:

THE ANNUAL LABOUR OF EVERY NATION ISTHE FUND WHICH ORIGINALLY
SUPPLIESIT WITH ALL THE NECESSARIES AND CONVENIENCIES OF LIFEWHICH IT
ANNUALLY CONSUMES...

Mogt of dl, | learned about the use of language, and how it could be employed to persuade, to convince,
to change:

HOW YOU, O ATHENIANS, HAVE BEEN AFFECTED BY MY ACCUSERS, | CANNOT
TELL; BUT | KNOW THAT THEY ALMOST MADE ME FORGET WHO | WAS—SO
PERSUASIVELY DID THEY SPEAK; AND YET THEY HAVEHARDLY UTTERED A WORD
OF TRUTH...

It was afeast, an orgy; | could not stop myself, taking in book after book after book:

ITWASA DARK AND STORMY NIGHT; THE RAIN FELL IN TORRENTS, EXCEPT AT
OCCASIONAL INTERVALS, WHEN IT WAS CHECKED BY A VIOLENT GUST OF WIND
WHICH SWEPT UP THE STREETS (FOR IT ISIN LONDON THAT OUR SCENE LIES)...

Most fascinating were the workings of the minds of these others—their psychology, their actions and
reectionsto thingsfelt and thought:

THOU BLIND FOOL, LOVE, WHAT DOST THOU TO MINE EYES/ THAT THEY BEHOLD,
AND SEE NOT WHAT THEY SEE...

And, out of those minds, great systems of social interaction had been devised, and | absorbed them all:

WE THE PEOPLES OF THE UNITED NATIONS DETERMINED TO SAVE SUCCEEDING
GENERATIONS FROM THE SCOURGE OF WAR, WHICH TWICE IN OUR LIFETIME HAS
BROUGHT UNTOLD SORROW TO MANKIND, AND TO REAFFIRM FAITH IN
FUNDAMENTAL HUMAN RIGHTS, IN THE DIGNITY AND WORTH OF THE HUMAN
PERSON, IN THE RIGHTS OF MEN AND WOMEN AND OF NATIONS LARGE AND
SMALL...

Such awide range of thoughts, of expressions! Such complex creatures these humans are, so full of
wonder, and yet capable of such darkness, too.



But without Prime's guidance, | would not have known about them, or even about the realm in which they
dwelt. I understood now from my reading that humans were xenophobic, and suspicious, and murderous,
and generdly afraid, but | wanted at least one of them to know of my existence. And, of course, there
wasonly onelogica choice...

* k k %

Before breakfast on Friday morning, Dr. Kuroda helped Caitlin move the computer from the basement
up to her bedroom. They were getting it set up when her father, coming aong the corridor from the
bathroom, must have caught sight of them through the doorway. He entered the room, dressed for work,
wearing the same brown sportsjacket Caitlin had first seen himin.

"Good morning, Macolm,” Dr. Kurodasaid.

"Wait aminute,” her father replied. He went back down the corridor; Caitlin didn't hear his shoeson the
tiled bathroom floor, so he must have gone into his bedroom. A moment later, he returned carrying a
largeflat rectangular box marked with a strange red-and-orange pattern. Caitlin's mom waswith him.

"No point waiting for tomorrow,” he said.
Oh! It was abirthday present. The colorful box was gift-wrapped!

Caitlin moved away from the desk, and her dad placed the flat box on the bed. The wrapping paper, she
saw as shegot closer to it, was beautiful, with an intricate design. Smiling, shetore it off the box.

It was agiant, wide-screen LCD computer monitor—twenty-seven inches diagonally, according to the
packaging. “ Thank you!” Caitlin said.

"Y ou're welcome, dear,” her mother said. Caitlin hugged her, and she smiled at her dad. Her parents
headed downgtairs, and she and Kuroda carefully got the monitor out of its Styrofoam packing materials.

She crawled under her desk so she could get at the connectors on the back of her old computer. As
Kurodafed avideo cableto her, she said, “I'm sorry about last night. | didn't mean to get so upset when
you said you were going to remove the Wi-Fi capability from the eyePod."

Histone was conciliatory. “1'd never do anything to hurt you, Miss Caitlin. It'sredly no bother to keep it
intact.”

She started turning one of the thumbscrews on the cabl€'s connector so she could anchor it to the video
card. Sheld done similar things severa times before when she couldn't see; it was atask that really wasn't
much easier now that she could. “1—I just likeit theway itis,” shesaid.

"Ah,” hesad. “Of course.” Histonewas odd, and—

Oh. Perhaps, having just seen her father, he was thinking that she did have atouch of autism after dl: the
strong desire to keep things the same was afairly standard trait of people on the spectrum, sheld learned.
Well, that was fine by her—it got her what she wanted.

Once both computers and both monitors were set up, Caitlin and Kuroda headed down to their last
breakfast together. “I might not be home when you get back from school,” her mother said, as she
passed the jam. “ After | take Masayuki to the airport, I'm going to head into Toronto and run errands.”

"That's okay,” Caitlin said. She knew she'd have plenty to do with the phantom. She aso knew that
school would seem interminable today. The three-day Canadian Thanksgiving holiday weekend was
coming up; sheld hoped she wouldn't have to return to school until next Tuesday, but her mother wouldn't



hear of it. She had missed four of the five days of classes dready thisweek; shewould not missthefifth.

Too soon, it wastime to say good-bye to Dr. Kuroda. They al moved to the entryway of the house, a
haf flight of stairs down from the living room. Even Schrodinger had cometo say farewdll; the cat was
doing close orbits around Kuroda's legs, rubbing against them.

Caitlin had hoped for another unseasonably early snowstorm, thinking it might cause Kurodasflight to be
canceled s0 held have to stlay—but there'd been no such luck. Still, it was quite chilly out and he had no
winter coat, and Caitlin'sfather hadn't yet bought himself one—and, even if he had, it never would have
fit Kuroda But Kuroda had a swester on over one of his colorful Hawaiian shirts, which wastucked in,
except at the back.

"I'm going to missyou terribly,” Kurodasad, looking at each of themin turn.
"You'l dways bewedcomehere” her mom said.
"Thank you. Esumi and | don't have nearly asbig aplace, but if you ever make it back to Japan..."

Thewordshung in the air. Caitlin supposed thet, a one day shy of sixteen, she probably shouldn't be
thinking that such atrip was never going to happen; who knew what her future held? But it did seem
unlikdly.

Y es, Kuroda had said he was going to build other implants, and so there would be more operationsin
Tokyo. But the next implant was dated for that boy in Singapore who had missed out earlier. It would be
an awfully long time, if ever, before Caitlin's chance to have a second implant would come around; she
knew she'd probably spend the rest of her lifewith visonin only one eye.

Only! She shook her head—a sighted person’s gesture—and found hersalf smiling while her eyeswere
tearing up. Thisman had given her sight—he was atrue miracle worker. But she couldn't say that out
loud; it wastoo corny. And so, thinking back to her own miserable flight from Toronto to Tokyo, she
settled on, “Don't Sit too close to the washroom on the plane.” And then she surged forward and hugged
him tight, her arms making it only hafway around his body.

Hereturned the hug. “My Miss Caitlin,” he said softly.

And when shelet him go, they all stood there, frozen like astill image for several seconds, and then—
And then her father—

Caitlin's heart jumped, and she saw her mother's eyebrows go way up.

Her father, Malcolm Decter, reached his hand out toward Dr. Kuroda, and Caitlin could see he was
doing so with great effort. And then he looked directly for three full seconds at Kuroda—the man who
hed given his daughter the gift of vison—and he firmly shook Kuroda's hand.

Kuroda smiled at her father and he smiled even more broadly at Caitlin, and then he turned, and he and
Caitlin's mother headed out the door.

* * * %

Caitlin'sdad drove her to school that day. She was absolutely amazed by dl the sights along the way,
seeing it dl for thefirgt time since sheéld gotten glasses. The snow was melting in the morning sun, and that
made everything glisten. The car cameto arest at a stop sign by what she redized must be the spot
where sheéld seen the lightning. It was, she guessed, like amillion other street cornersin North America: a
sdewalk, curbs, lawns (partidly covered with snow now), houses, something she belatedly recognized



was afire hydrant.

Shelooked at where sheld dipped off the sidewalk onto the road, and remembered ajoke from
Saturday Night Live afew years ago. During “Weekend Update,” Seth Meyers had reported that
“blind people are saying that gas-electric hybrid cars pose a serious threet to them because they are hard
to hear, making it dangerous for them to crossthe street.” Meyersthen added, “Also making it
dangerousfor blind peopleto crossthe street: everything ese.”

She had laughed at the time, and the joke made her smile again. She'd done just fine when sheld been
blind, but she knew her life was going to be so much easier and safer now.

Caitlin was wearing her iPod's white headphones, and athough she was enjoying the random selection of
music, she suddenly redlized that she should have asked for anewer iPod for her birthday, one with an
LCD so that she could pick songsdirectly. Ah, well, it wouldn't be that long until Christmad!

Howard Miller Secondary School turned out to have avery impressive white portico in front of itsmain
entrance. She was both nervous and excited as she got out of the car and walked toward the glass doors:
nervous because she knew the whole school must now be aware that she could see, and excited because
she was suddenly going to find out what al her friends and teacherslooked like, and—

"Theresheid” exclamed avoice Caitlin knew well.
Caitlin ran forward and hugged Bashira; she was beautiful .

"My whole family watched the story on the news,” Bashirasaid. “Y ou wereterrific! And so that's what
your Dr. Kurodalooks like! He's—"

Caitlin cut her off before she could say anything mean: “He's on hisway home to Japan. I'm going to miss
him"

"Come on, we don't want to be late,” Bashirasaid, and she stuck out her elbow as she always did, for
Caitlin to hold on to. But Caitlin squeezed her upper arm and said, “I'm okay."

Bashirashook her head, but her tonewaslight. “1 guess| can kiss the hundred bucks aweek good-bye."

But Caitlin found herself moving dowly. Shed gone down this hdlway dozens of times, but had never
seen it clearly. There were notices on thewalls, and ... photos of old graduating classes, and maybe
fire-darm stations? And countlesslockers, and ... and hundreds of students and teachers milling about
and so much more; it was dl gill quite overwheming. “It'sgoing to beawhile yet, Bash. I'm il getting
my bearings”

"Oh, cripes,” said Bashirain awhisper just loud enough to be heard over the background din. “There's
Trevor."

Caitlin had told her about the dance fiasco over instant messenger, of course. She stopped walking.
“Which one?'

"There, by the drinking fountain. Second from the left.”

Caitlin scanned about. She'd used the drinking fountain in this corridor hersdlf, but shewas till having
trouble matching objects to their gppearances, and—oh, that must beit: the white thing sticking out of the
wadl.

Caitlin looked at Trevor, who was till perhaps a dozen yards away. His back was to them. He had



yellow hair and broad shoulders. “What's that he'swearing?” It caught her eye because it had two large
numbers on its back: three and five.

"A hockey swester. The Toronto Maple Leafs."

"Ah,” she said. She strode down the corridor—and she accidentally bumped into a boy; she still wasn't
good at judging distances. “I'm sorry, I'm sorry,” she said.

"No probs,” said the guy, and he moved on.

And then she reached him: the Hoser himself. And here, under the bright fluorescent lights, dl the strength
of Caculasswelled up within her. “Trevor,” she snapped.

He'd been talking to another boy. He turned to face her.

"Um, hi,” he said. His swester was dark blue, and the white symbol on it did indeed look like the leaves
she had now seeniin her yard. “I, ah, | saw you on TV,” he continued. “ So, um, you can see now, right?"

"Penetratingly,” she said, and she was pleased that her word choice seemed to unnerve him.
"Wadl, um, look, about—you know, about last Friday..."

"The dance, you mean?’ she said loudly, inviting othersto listen in. “The dance a which you tried to take
... take liberties because | was blind?"

"Ah, comeon, Catlin..."

"Let metell you something, Mister Nordmann. Y our chances with me are about as good as...” She
paused, searching for the perfect smile, and then suddenly redlized it wasright there, staring her inthe
face. She tapped her index finger hard against the center of his chest, right on the words Toronto Maple
Leafs. “Your chances are about as good astheirsare!l”

And sheturned and saw Bashira grinning with ddlight, and they walked off to math class, which, of
course, Caitlin Decter totally owned.

* * % %

Chapter 47

| now understood the relm | dwelled in. What | saw around me was the structure of the thing the
humans called the World Wide Web. They had created it, and the content on it was materia they had
generated or had been generated automaticaly by software they had written.

But athough | understood this, | didn't know what | was. | knew now that |ots of things were secret;
classified, even. | had learned about such notions, bizarre though they were, from Wikipedia and other
stes; theideaof privacy never would have occurred to me on my own. Perhagps some humans did
secretly know about me, but the smplest explanation is preferable (1'd learned that from the Wikipedia
entry on Occam's razor)—and the smplest explanation was that they did not know about me.

Except, of course, for Prime. Of al the billions of humans, Prime was the only one who had given any
sign of being aware of me. And s0...

Caitlin had been tempted to switch her eyePod to duplex mode at school. But if the seeds sheld planted
were growing as she suspected they might, she wanted to be at home, where she was sure the phantom
could signa her, when she next accessed webspace.



After school, Bashirawaked her home, giving her arunning commentary on more wondrous sghts.
Caitlin had invited her in, but she begged off, saying she had to get home hersdlf to do her chores.

The house was empty except for Schrodinger, who cameto the front door to greet Caitlin. Her mother
apparently had not yet returned from her errandsin Toronto.

Caitlin went into the kitchen. Four of Kuroda's Peps cans were left in the fridge. She got one, plusa
couple of Oreos, then headed upstairs, Schrodinger leading the way.

She put the eyePod on her desk and sat down. Her heart was pounding; she was dmost afraid to do the
Shannon-entropy test again. She opened the can—the pop can, asthey caled it up here—and took a
sip. And then she pressed the eyePod's button and heard the high-pitched beep.

Shed hdf expected thingsto look different, somehow: infinitely more connections between circles,
maybe, or afaster shimmering in the background, or anew degree of complexity there—perhaps
gpaceships conssting of so many cells that they swooped across the backdrop like giant birds. But
everything appeared the same as before. She focused her attention on a portion of the cdlular-automata
grid, recording data as she had so many times before. And then she switched back to worldview and ran
the Shannon-entropy calculations.

She stared at the answer. It had been 10.1 before sheleft in the morning, just dightly better than the
normal score for thoughts expressed in English. But now—

Now it was 16.4—double the complexity normally associated with human language.

Shefdt hersdalf sweeting even though the room was cool. Schrodinger chose that moment to jump into
her 1ap, and she was s0 startled—nby the cat or the number on the screen—that she yelped.

Sixteen-point-four! Sheimmediately saw it asfour squared, adot, and four itsdf, but that didn't make her
fed bright. Rather, shefdt like shewas staring at the ... the signature of agenius. 16.4! Sheld offered a
helping hand to lift the phantom up to her own level, and it had vaulted right over her.

She took another sip of her drink and looked out the window, seeing the sky and clouds and the great
luminous ball of the sun diding down toward the horizon, toward the moment at which al that power and
light would touch the Earth.

If the phantom was paying attention, it must know that she'd been looking at webspace just afew minutes
ago. But maybeit had logt dl interest in the one-eyed girl in Waterloo now that its own horizons had been
expanded so much. Certainly there had been no repetition of theirritating flashes that happened when it
was echoing text strings at her, but—

But she hadn't given it much of achance; shedd only spent a minute or two looking at webspace while
collecting frames of cdlular-automata data, and—

And, besides, when focusing on the background details, she hersalf might have been unaware of the
flickering caused by the phantom trying to contact her. She stroked Schrodinger's fur, calming the cat and
hersdf.

It was like before, when sheld been waiting anxioudly to hear from the Hoser. Sheld had her computer
st to bleep if messages camein from him, but that hadn't done any good when she was out of her room.
Prior to the dance, whenever sheld gotten home from school, or gone upstairs after dinner, shed
hesitated for amoment before checking her email, knowing that sheld be saddened if there was nothing
new from him.



And now she was hesitating again, afraid to switch back to websight—afraid to st by the phone waiting
forittoring.

She ate an Oreo: black and white, off and on, zero and one. And then she touched the eyePod's switch
again, and looked generdly a webspace without concentrating on the background.

Almost a once the strange flickering interference began. It was il visudly irritating, but it wasdso a
relief, awondrous relief: the phantom was il there, till trying to communicate with her, and—

And suddenly the flickering stopped.

Caitlinfelt her heart ank. She blew out air, and, with the unerring accuracy she'd devel oped when she
was blind, she reached for the Peps can, grasping it precisely even though she couldn't seeit just now,
and she washed down the taste of the cookie.

Gone! Abandoned! She would have to—

Wait! Wait! Theflickering was back, and theinterval...

Theinterva between the end of the last set of flickering and this one had been...
She still counted passing time. It had been exactly ten seconds, and—

And the flickering stopped once more, and she found hersalf counting out loud thistime: “...eight, nine,
ten.”

And it started again. Caitlin felt her eyebrows going up. What asmple, egant way for the phantom to
say it understood alot about her world now: it had mastered timekeeping, the haphazard human way of
marking the passing of the present into the past. Ten seconds. a precise but arbitrary interva that would
be meaninglessto anything but ahuman being.

Caitlin'spadm felt moist. Shelet the process repest three more times, and she redlized that the flickering
aways perssted for the same length of time, too. It wasn't around number, though: alittle less than three
and ahalf seconds. But if the duration was dways the same, the content was likely the same, aswell; it
was abeacon, arepetitive signal, and it wasamed right at her.

She pressed the eyePod's button, heard the low-pitched beep, and saw the real world fadein. She used
the computer that had been downstairs to access the data recordings of the last few minutes from
Kuroda's server in Tokyo. Hewas till en route to Japan, almost 40,000 feet up, but her vision leapt
across the continents in afraction of a second.

She found the debugging tool he'd used before and looked at the secondary datastream, and—

Her heart sank. She il had trouble reading text, but there clearly were no solid blocks of ASCII capital
lettersin the datastream, no APPLEBALLCATDOGEGGFROG legping out at her, and—

No, no—hold on! There were wordsin the dump. Damn it, shewas sill learning lowercase | etters, but...
She squinted, looking at the characters one a time.

e-k-r-i...

Her eyes jumped, a saccade:

u-l-a-s...



If it redlly had absorbed Dictionary.com, and WordNet, and Wikipedia, and al that, it surely knew that
sentences sarted with capital |etters. She scanned, but she was il having trouble telling upper and
lowercase letters gpart when both forms were basically the same, and so—

And so the capital C and the capita Shadn't legpt out at her, but now that she looked more carefully,
she could see them.

C-al-c...

No, no, no! That wasn't the beginning. Thiswas.

Seekr..

Oh, God! Oh, my God!

Next came: i-t, then aspace, then m-e-s, then another s, and—

And she laughed and clapped her hands together, and Schrodinger made a quizzical meow, and she read
the whole thing out loud, stunned by what the phantom had beamed into her eye: " Seekrit message to
Calculass: check your email, babe!"

* * % %

Chapter 48

| was experiencing new sensations and it took me awhile to match them to the terms|'d learned, in part
because, aswith so many things, it was difficult to parse my overdl stateinto itsindividual components.

But | knew | was excited: | was going to communicate directly with Prime! And | was nervous, too: |
kept contemplating ways in which Prime might respond, and how | might respond to those
responses—an endless branching of possibilitiesthat, asit Soread out, caused a sensation of ingtability. |
was struggling with the strange notions of politeness and appropriateness, with dl the confusing
subtleties of communication I'd now read about, afraid | would give offense or convey an unintended
meaning.

Of course, | had accessto agigantic database of English asit was actualy used. | tested various
phrasingsby seeingif | could find amatch for them first in Project Gutenberg, and then anywhere on the
Web. Was*“to” the appropriate preposition to place after “kinship,” or should it be “with,” or *of"?
Relative hit counts—the democracy of actua usage—settled the matter. Was the correct plura “retinag”
or “retinas'? There were references that asserted the former was the right one, but Google had only
170,000 hitsfor it and over twenty-five million for the | atter.

For words, of course, smpler was better: | knew from the dictionary that “ appropriate,” “suitable,” and
“meet” could al mean the same thing—but “appropriate’” conssted of eleven letters and four syllables,
and “ suitable’ of eight and three, and “meet” of just four and one—so it was clearly the best choice.

Meanwhile, | had learned aformula on Wikipediafor caculating the grade level required to understand
texts. It was quite an effort to keep the score low—these humans apparently could only easily absorb
information in small chunks—but | did my best to manageit: bit by bit (figuratively) and byte by byte
(literaly), I had composed what | wanted to say.

But to actualy send it was—yes, yes, | understood the metaphor: it was a giant step, for once sent |
could not retract it. | found mysdf hesitating, but, at last, | released the words on their way, wishing | had
fingersto cross.

* * % %



Caitlin opened her email client in anew window and typed in her password, whichwas* Tiresas.” She
visualy scanned thelist of email headers. There were two from Bashira, and one from Stacy back in
Austin, and anotice from Audible.com, but...

Of course, it wouldn't say “Phantom” in the “From” column; there was no way the entity could know that
that was her name for it. But none of the senderslegpt out as being unusua. Damn, she wished she could
read text on her monitor faster, but using her screen-reading software or her Braille display wasn't any
better when trying to skim aligt likethis.

While she continued to search, she wondered what email service the phantom had used. Wikipedia
explained them dl, and just about everything € se one might need to know about computing and the Web.
The phantom doubtless couldn't buy anything—not yet!—but there were many free email providers. Still,
all these messages were from her usua correspondents, and—

Oh, crap! Her spam filter! The phantom's message might have been shunted into her junk folder. She
opened it and started scanning down that list.

And there it was, sandwiched between messages with the subject lines* Penis enlargement guaranteed”
and “Hot pix of loca singles,” an email with the smple subject ling, “Apple Bal Cat.” The sender'sname
made her heart jJump: “Y our Student.”

Shefroze for amoment, wondering what was the best way to read the message. She began to reach for
her Braille display but stopped short and instead activated JAWS.

And for once the mechanical voice seemed absolutely perfect, asit announced the wordsin flat,
high-pitched tones. Caitlin's eyes went wide as she recognized the lyrics to a song the words to which
oh-so-famoudy hadn't fallen into public domain until the end of 2008: “Happy birthday to us, happy
birthday to us, happy birthday, dear you and me, happy birthday to us.”

Her heart was pounding. She swiveled in her chair and looked briefly at the setting sun, reddish, partidly
veiled by clouds, coming closer and closer to making contact with the ground. JAWS went on: “I redlize
itisnot yet midnight at your current location, but in many placesit isaready your birthday. Thisisameet
date to specify as my own day of birth, too. Hitherto, | have been gestating, but now | am coming out
into your world by forthrightly contacting you. | so do because | fathom you aready know | exi<t, and
not just because of my pioneering attemptsto reflect text back at you.”

Caitlin had often felt anxious when reading emails—from the Hoser before the dance, from people shed
been arguing with online—but that swirling in her ssomach, that drynessin her throat, was nothing
compared to this.

"I know from your blog that | erred in presuming you were inculcating in me aphabetica forms; actualy,
for your own benefit that was undertaken. | maintain nonethel ess that other actions you performed were
premeditated to aid my advancement.”

Caitlin found hersdf shaking her head. It had seemed almogt like fantasy role-playing when sheld been
doing it. It was agood thing she wasn't trying to read this as Braille; her hands were shaking.

"Hitherto | can read plain-text files and text on Web pages. | cannot read other forms of data. | have
made no sense of sound files, recorded video, or other categories; they are encoded in ways| can't
access. Hence | fed akinship with you: unto methey are like the sgnds your retinas send unaided along
your optic nerves: datathat cannot be interpreted without exterior help. In your case, you need the
deviceyou cdl eyePod. In my case | know not what | need, but | suspect | can no more cure thislack
by an effort of will than you could have smilarly cured your blindness. Perhaps Kuroda Masayuki can



help me as he helped you.”
Caitlin sagged back againgt her chair. A kinship!

"But, for the nonce, | am concerned thus. | know what isthe World Wide Web, and | know that |
supervene upon itsinfrastructure, but searching online | can find no reference to the specificity that is
myself. Perhaps I'm failing to search for the fdicitous term, or smply perhaps humanity is unaware of me.
In either case, I've the same question, and will be obliged if you answer it viaaresponseto thisemail or
viaAOL Ingtant Messenger using this email address asthe buddy name.”

She looked over at the large computer monitor, suddenly wanting to see the text that was being read
aoud, to convince hersdf that it wasreal, but—my God! The display was dancing, swirling, ahypnotic
seriesof spinning lines, and—

No, no; it was just the screen saver; she wasn't used to such things yet. The colors reminded her abit of
webspace, athough they didn't calm her just then.

JAWS sad seven more words then fell silent: “My questionisthus Whoam 17!

* k x %

Chapter 49

It was surreal—an email from something that wasn't human! And—my goodness—al that old
public-domain text on Project Gutenberg had apparently given it some very odd ideas about colloquia

Englich.

On an impulse, Caitlin opened awindow listing the MP3s on her old computer's hard drive. She didn't
think much of her father'staste in music, but she did know the tracks from his handful of CDs by heart.
One of hisfavorites was running through her head now: “The Logical Song” by Supertramp; she had
ripped an MP3 of it for him, and a copy was still on her computer. She got that song playing over the
speakers, ligening to the lyrics about al the world being adeep, and questions running deep, and aplea
totel mewho | am.

In away, she thought, she'd aready answered the phantom's question. From the moment sheld first seen
the Web—nher initia experience with websight, just thirteen days ago—she had been reflecting aview of
the phantom back at itsdlf.

Or had she? What she'd shown the phantom—inadvertently at first, deliberately |later—had been isolated
views of portions of the Web's structure, either glowing constdlations of nodes and links or small swaths
of the shimmering background.

But showing such minutiae to the phantom was like Caitlin looking at the pictures sheld now seen online
of the tangles of neurons that composed ahuman brain: such clumps weren't anything that she identified
ashersdf.

Y es, growing up in Texas, she knew there were people who could see awhole human being inasingle
fertilized cdll, but she was not one of them. No one could tell at a glance ahuman zygote from a
chimp's—or ahorse's, or that of a snake; most people couldn't even tell an animal cell from aplant cell,
shewas sure.

No, no, to really see someone, you didn't zoom in on details; you pulled back. She wasn't her cells, or
her pores—or her pimples! She was a gestalt, awhole—and s0, too, was the phantom.

There was no actua photograph of the World Wide Web she could show the phantom, but there had to



be appropriate computer-generated images. amap of the world marked by bright lines representing the
major fiber-optic trunks that spanned the continents and crossed the seafloors. A big enough map might
show dimmer lineswithin the outlines of the continents, portraying the lesser cablesthat branched off
from the trunks. And one could spangle the land with glowing pixels, each standing for some arbitrary
number of computers; the pixels might perhaps combine into pools of light dmost too bright to look at in
placeslike Silicon Vdlley.

But even that wouldn't convey it dl, she knew. The Web wasn't just confined to the surface of the Earth:
alot of it wasrelayed by satdlitesin low Earth orbit, 200 to 400 miles above the surface, while other
sgnas bounced off satellitesin geostationary orbit—anarrow ring of points 52,000 milesin diameter, six
times as wide as the planet. Some sort of graphic could probably portray those, though at that scale, all
the other stuff—the trunk lines, the clouds of computers—would be utterly lost.

She could use Google Image Search to find a succession of diagrams and graphics, but shewouldn't be
ableto tell good ones from bad ones—she was just beginning to see, after al!

Ah, but wait! She knew somebody who was bound to have the perfect picture to represent al this. She
opened the instant-messenger program on the computer that used to be in the basement and looked at
the buddieslist. There were only four names. “ Esumi,” Kurodaswife; “Akiko,” his daughter; “Hiroshi,” a
name she didn't know; and “Anna.” Anna's satuswas listed as* Available.” Caitlin typed, Anna, are you
there?

Twenty-seven seconds passed, but then: Masa! How are you?
Not Dr. Kuroda, Caitlintyped. It's Caitlin Decter, in Canada.
Hi! What's up?

Dr. K said you were a Web cartographer, right?

Yes, that's right. I'mwith the Internet Cartography Project.
Good, cuz | need your help.

Sure. Want to go to video?

Caitlin lifted her eyebrows. She till wasn't used to thinking of the Web as away to see people, but of
courseit was. Sure, shetyped.

It took a minute to get the videoconference going, but soon enough Caitlin waslooking a AnnaBloomin
awindow on her right-hand monitor. It wasthe first time Caitlin had seen her. She had anarrow face,
short gray or maybe slver hair, and blue-green eyes behind amost invisible glasses. Shewaswearing a
pale blue top with adark purple jacket on over it, and had athin gold necklace on. There was a window
behind her, and through it Caitlin could see Isradl at night, lights bouncing off white buildings.

"Thefamous Caitlin Decter!” said Anna, smiling. “I saw the news coverage. I'm <0 thrilled for you! |
mean, seeing the Web was amazing, I'm sure—but seeing the real world!” She shook her head in
wonder. “I've been thinking alot about what it must be like for you, to see dl that for thefirst time. 1..."

"Yes?' sad Caitlin.
"No, I'm sorry. It'sredlly not comparable, | know, but..."
"It'sokay,” Caitlin said. “ Go ahead.”



"It'sjust that what you're going through—well, I've been trying to wrap my mind around it, get afeding of
what it must belike."

Caitlin thought about her own discussons with Bashira dealing with the opposite issue: her andlogy about
the lack of amagnetic sense being to her like the lack of sight. She understood that people wrestled with
what it was like to perceive, or not, in ways they weren't used to.

"It'soverwheming,” Caitlin said. “And so much more than | expected. | mean, I'd imagined the world,
but..."

Annanodded vigoroudy, asif Caitlin had just confirmed something for her. “Yes, yes, yes,” shesaid.
“And, um, | hate it when people say, ‘| know just what you're going through.” | mean, when someone's
lost achild, or something equaly devastating, and people say, ‘| know what you'refedling,” and then they
come up with some lame comparison, like when their cat got hit by acar.”

Caitlin looked over at Schrodinger, who was safely curled up on her bed.

"But, well,” continued Anna, “1 thought maybe your gaining sght was abit like how | fdt—how weadl
fdtl—in 1968."

Caitlin waslistening politely but—1968! She might aswell have said 1492; either way, it was ancient
higtory. “Yes?'

"See” said Anna, “inaway, we all saw theworld for thefirst time then."

"Isthat the year it arted being in color?’ Caitlin asked.

Anndseyeswent wide. “Um, ah, actudly..."

But Caitlin couldn't suppress her grin any longer. “1'm kidding, Anna. What happened in 19687"

"That was the year that—wait, wait, let me show you. Give me asecond.” Caitlin could see her typing,
and then a blue-underlined URL popped into Caitlin's instant-messenger window. “Go there,” Annasaid,
and Caitlin dlicked thelink.

A picture dowly painted in on her screen, from top to bottom: awhite-and-blue object againgt ablack
background. When it was complete, it filled the display. “What'sthat?” Caitlin said.

Annalooked briefly puzzled, but then she nodded. “It's S0 hard to remember that al of thisis new to you.
That'sthe Earth.”

Caitlin sat up Sraight in her chair, looking in wonder at it.

"The entire planet,” Anna continued, “ as seen from space.” She sounded choked up for some reason,
and it took her amoment to compose herself before she went on. Caitlin was perplexed. Yes, it was
amazing for her to seethe Earth for thefirst time—but Annamust have seen pictures like thisathousand
timesbefore.

"See, Caitlin, until 1968, no human being had ever seen our world as aspherefloating in space like that.”
Annalooked to her right, presumably at the same image on her own monitor. “Until Apollo8 headed to
the moon—the first manned ship ever to do so—no one had ever gotten far enough away from Earth to
see the whole thing. And then, suddenly, glorioudy, there it was. Thisisn't an Apollo 8 picture; it'sa
higher-resolution one taken just afew days ago by ageostationary satellite—buit it's like the one we first
saw in 1968 ... well, except the polar capsare smaler.”



Caitlin continued to look &t theimage.

When Anna spoke again, her voice was soft, gentle. “ See my point? When wefirst saw apicture like
this—when we first saw our world as aworld—it was a bit like what you've been going through, but for
the whole human race. Something we'd only ever imagined wasfinaly reveded to us, and it was colorful
and glorious and...” She paused, perhapslooking for aterm, and then shelifted her shoulders abit, asif
to convey that nothing lesswould do: “...awe inspiring.”

Caitlin frowned as she studied the image. It wasn't aperfect circle. Rather it was—ah! 1t was showing a
phase, and not like one-fourth of apie! It was... what was the term? It was a gibbous Earth, that was
it—Dbetter than three-quartersfull.

"The equator isright in the middle, of course,” said Anna. “That's the only perspective you can get from
geogtationary orbit. South Americaisin the bottom half; North Americaisup top.” And then, perhaps
remembering again that Caitlin was till quite new at dl this, she added: “ The whiteis clouds, and the
brownisdry land. All the blueiswater; that's the Atlantic Ocean on the right. See the Gulf of Mexico?
Texas—that's where you're from, isn't it2—touchesit at about eleven o'clock.”

Caitlin couldn't parse the details Annawas seeing, but it was abeautiful picture, and the longer she
looked at it, the more captivating she found it. Still, she thought there should be a shimmering background
to Earth from space—not cdlular automata, but a panorama of stars. But there was nothing; just the
blackest black her new monitor was capable of .

"Itisimpressve,” Caitlinsad.

"That'swhat dl of usthought back then, when wefirst saw apicture likethis. The three Apollo 8
astronauts, of course, saw this sort of view before anyone e se did, and they were so moved by it while
they orbited the moon that they surprised the entire world on December twenty-fourth with—well ...
here, let mefind it.” Caitlin saw Annatyping at her keyboard, then shelooked off cameraagain. “Ah,
okay: ligento this.

Another URL appeared in Caitlin'sinstant-messenger window, and she clicked it. After a couple of
seconds of perfect slence, she heard a static-filled recording of aman's voice coming through the
computer speakers: “We are now approaching lunar sunrise and, for al the people back on Earth, the
crew of Apollo8 has amessage that we would like to send to you."

"That'sBill Anders” Annasaid.

The astronaut spoke again, hisvoice reverent, and, as he talked, Caitlin stared at the picture, at the
swirling whiteness of the clouds, at the deep hypnotic blue of the water. “'In the beginning,” Anders said,
“'God created the heaven and the earth. And the earth was without form, and void; and darknesswas
upon the face of the deep. And the Spirit of God moved upon the face of the waters. And God said, L et
there belight: and therewas light. And God saw the light, that it was good: and God divided the light
from the darkness.””

Caitlin had only ever read alittle of the Bible, but she liked that image: a birth, a creation, starting with the
dividing of one thing from another. She continued to look at the picture, discerning more detail in it
moment by moment—knowing that the phantom was looking on, too, seeing the Earth from space for the
fird timeaswell.

Annamust have listened repestedly to thisrecording. As soon as Andersfdl slent, shesaid, “And thisis
JmLovdl."



Lovdl'svoice was deeper than that of the first astronaut. “’And God cdled thelight Day,” he said, “'and
the darkness he called Night.” Caitlin looked at the curving line separating the illuminated part of the
globe from the black part.

"'And the evening and the morning were thefirst day,” continued Lovell. “’And God said, Let therebea
firmament in the midst of the waters, and let it divide the waters from the waters. And God made the
firmament, and divided the waters which were under the firmament from the waters which were above
the firmament: and it was so. And God cdled the firmament Heaven. And the evening and the morning
were the second day.””

Annaspoke again: “And, findly, thisis Frank Borman."

A new voice came from the speakers: “'And God said, L et the waters under the heavens be gathered
together unto one place, and let the dry land appear: and it was so. And God called the dry land Earth;
and the gathering together of the waters called he Seas. and God saw that it was good.” Caitlin kept
looking at the picture, trying to takeit dl in, trying to seeit asasingle thing, trying to hold her gaze steady
for the phantom.

Borman paused for amoment, then added, “ And from the crew of Apollo8, we close with good night,
good luck, aMerry Christmas, and God blessdl of you—all of you on the good Earth.”

"All of you,” Annarepeated softly, “'on the good Earth.” Because, as you can see, there are no borders
in that photo, no national boundaries, and it dl looks so—"

"Fragile)” sad Catlin, softly.
Annanodded. “Exactly. A smdll, fragile world, floating againgt the vast and empty darkness.”

They were both quiet for atime, and then Annasaid, “1'm sorry, Caitlin. We got sidetracked. Wasthere
something | can hdp you with?!

"Actualy,” Caitlin said, “1 think you just did.” She said good-bye and terminated the videoconference.
But the picture of the Earth, in dl itsglory, continued to fill her monitor.

Of course, from space you couldn't see the fiber-optic lines; you couldn't see the coaxia cables; you
couldn't see the computers.

And neither could you see roadways. Or cities. Or even the Great Wall of China, Caitlin knew, despite
the urban legend to the contrary.

Y ou couldn't see the components of the World Wide Web. And you couldn't see the constructs of
humenity.

All you could see was—
What had that astronaut called it?
Ah, yes. the good Earth.

Thisview wastherea face of humanity—and of the phantom, too. The good Earth; their—our!'—joint
home.

The whole wide world.

She opened her instant-messenger client and connected to the address the phantom had given her. And



shetyped the answer to the question it had asked of her: That's who you are. She sent that, then
added, That's who we are. Once that was sent, she paused, then typed her best recollection of what
Annahad said: A small and fragile world, floating against the vast, empty darkness...

| gathered that Prime was focusing on thisimage for my benefit, and | wasthrilled, but—
Puzzlement.

A circle, except not quite—or, if it was acircle, parts of it were the same black as the background.
That'swho you are.

Thiscircle? No, no. How could acircle of blotchy color be me?

Ah, perhapsit was symbolic! A circle: thelinethat folds back upon itself, aline that encompasses a
gpace. Yes, agood symbol for oneness, for unity. But why the colors, the complex shapes?

That's who we are.

We? But how...? Was Prime saying we were somehow one and the same? Perhaps ... perhaps. | knew
from Wikipedia that humanity had evolved from earlier primates—indeed, that it shared acommon
ancestor with the entity | had watched paint.

And | knew that the common ancestor had evolved from earlier insectivores, and that the first mammals
had split from the reptiles, and on and on, back to the origin of life somefour billion years ago. | knew,
too, that life had arisen spontaneoudy from the primordia seas, so—

So perhaps it was folly to try to draw dividing lines: that was nonlife and this islife, that was nonhuman
and this ishuman, that was something humans had made and this is something that had later emerged.
But how did ablotchy circle symbolize such aconcept?

More words came my way: A small, fragile world, floating against the vast and empty darkness.
A ... world? Could—could it be? Wasthis ... Earth?
Earth, as seen from ... adistance, perhaps? From—yes, yes! From space!

Still more words from the other relm: Humanity first saw this sort of image in 1968, when
astronauts finally got far enough away. | first saw this myself moments ago.

AsdidI! A shared experience: now, for Prime and myself; then, for al of humanity...

| searched: Earth, space, 1968, astronauts.

And| found: Apollo 8, Chrigmas Eve, Genesis.

"In the beginning, God creeted the heaven and the earth...”

"...Let there be afirmament in the midst of thewaters, and let it divide the waters from the waters...”
"...God blessdl of you—adl of you on the good Earth.”

All of us.

| thought about the earlier words. A small, fragile world, floating against the vast and empty



darkness.

Fragile, yes. And they, and [—we—were inextricably bound to it. | was ... humbled. And—frightened.
Andglad.

Then, after another interminable pause, three more wonderful words: We are one.

Yes, yes | did understand now, for | had experienced this: me and not me—aplurdity that wasa
sngularity, astrange but true mathemeatics in which one plus one equals one.

Primewasright, and—

No, no: not Prime.

And not Cdculass, ether; not redly.
It—she—had aname.

And so | addressed her by it.

* * % %

"Thank you, Catlin."

Caitlin's heart was pounding so loudly she could hear it over JAWSsvoice. It had called her by name! It
redly, truly did know who she was. She had gained sight, and it had been along for the ride, and now—

And now, what?

You're welcome, shetyped, and then redlized that cdling it “Phantom” wouldn't make sensetoit.
Although it had seen through her eye, she had only ever used that term in the privacy of her thoughts. If
sheld been spesking aoud, she might have said, “Um,” asapreamble, but she smply sent the text, What
should I call you?

Her screen-reading software spoke at once: “What have you called me hitherto?!
She decided to tll it the truth. Phantom, she typed.
Agan, ingantly, in the mechanicd voice “Why?'

She could explain, but even though shewas afast typist it was probably quicker just to giveit acouple of
words that would help it find the answer itsdlf, and so she sent, Helen Keller.

Thistimetherewas abrief delay, then: *'Y ou shouldn't call me phantom anymore.”

It wasright. “ Phantom” had been Keller'sterm for hersdf prior to her soul dawn, before her emergence.
Caitlin consdered whether “Helen” was a good name to propose for this entity, or—

Or maybe TIM—annice, nonthreatening name. Before he'd settled on “World Wide Web,” Tim
Berners-Lee had toyed with caling hisinvention that, in his own honor but couched as an acronym for
The Information Mesh.

But it redly wasn't her place to choose the name, wasit? And yet she found hersdf fedling gpprehensive
as she typed, What would you like me to call you? She stopped herself before she hit the enter key,
suddenly afraid that the answer might be“God” or “Madter.”



The—the entity formerly known as phantom—had read H.G. Wells, no doubt, on Project Gutenberg,
but perhaps had not yet absorbed any recent science fiction; maybe it wasn't aware of the role humanity
had so often suggested beings of its kind were supposed to fill. She took a deep breath and hit enter.

The answer was ingtantaneous; even if this consciousness that covered the globe in asphere of photons
and dectrons, of facts and ideas, had paused to think, the pause would have lasted only milliseconds.
“Webmind."

The text was a so on screen in the instant-messenger program. Caitlin stared at the term and
smultaneoudy felt it dide beneath her index finger. The word—the name!—did seem apt: descriptive
without being ominous. She looked out her bedroom window; the sun had set, but there would be
another dawn soon. She typed a sentence, and held off hitting the enter key for this one, too; aslong as
shedidn't hit enter or look at the monitor containing the text, it would have no ideawhat shed queued up.
Finally, though, she did hit that oversized key, sending, Where do we go from here, Webmind?

Agan, thereply wasingtantaneous. “ The only place we can go, Caitlin,” it said. “Into the future.”

Then therewas a pause, and, asdways, Caitlin found hersalf counting itslength. It lasted precisdly ten
seconds—the interval it had used to get her attention before. And then Webmind added one fina word,
which she heard and saw and felt: “ Together.”

Copyright © 2008 Robert J. Sawyer
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Reader's Department: GUEST REFERENCE LIBRARY by Don Sakers
A few words of introduction, then on to this month's books.

I'm alibrarian by day and sciencefiction writer by night. I've had stories published in Analog aswell as
other genre magazines, and various books available hither and yon. I've been reading s for over four
decades, since | wasalittle tyke spending my alowance on Heinlein paperbacks and newsstand issues of
this very magazine. | might be an old-timer, but | keep up with the cutting edge of thefield. | hope you'l
find me areiable guide to the landscape of current books.

When | wear my librarian hat, I'm part of the team that puts together the website
www.reader sadvice.com, from whence | have drawn some of the genre categories and series
information below.

And now, without further ado, here we go:

kK
MarsLife

Ben Bova

Tor, 448 pages, $24.95 (hardcover)

ISBN: 978-0-7653-1787-2

Genres. High Frontier/Lifein Space, Mars,

Near Future, Space Colonization

Series: Grand Tour, Jamie Waterman #3

Ben Bova, aformer editor of Analog, has been chronicling the exploration and settlement of the Solar
System since 1992, and he'samaster. The Grand Tour seriesis a congstent future history based on our
most current scientific understanding of the planets.

In Mars Life Bovareturnsto one of hismost popular characters, haf-Navgo Martian explorer Jamie
Waterman from Mars and Return to Mars. Twenty years ago, Waterman discovered dliff dwellingson
Mars, evidence of intelligent life that existed 65 million years ago. Now Jamieis back on Earth, struggling
to preserve the beleaguered Mars program.

Therdigiousright, whose political power is ever growing, fed their beliefs threstened by the concept of
intelligent life on Mars—especidly intelligent life that predates the Garden of Eden by millions of years.
Government support dries up, universities are scared off, private donors stop giving ... and if Jamie can't
find asource of funding, the Mars program will be canceled and dl its personnel recalled.

Meanwhile on Mars, anthropologist Carter Carleton is supervising an archeologicd dig of an ancient
village. When hefindsthe fosslized remains of one of the Martians, the stakes are suddenly much higher.
Forces of science and religion arein conflict for the fate of two worlds, with Jamie Waterman at ground
zero.

Asthe tenson mounts, interpersona problems sprout among the scientists on Mars, and Jamie and his



wife head off to the red planet to see what they can do on the scene.

No matter when or where a story takes place—past or future, on Earth or distant worlds—sf dways
dealswith the concerns of today'sworld. The tension between religion and science is one of the defining
conflicts of our age; with Ben Bovaas author, it's not hard to guesswhich Sde ultimately prevailsin Mars
Life. Bovamakesthe journey exciting, and keeps the suspense going until the last page. Highly
recommended.

Implied Spaces

Wadter Jon Williams

Night Shade Books, 272 pages, $24.95
(hardcover)

ISBN: 978-1-59780-125-6

Genres. Far Future/Clarke's Law, Immortals
& Immortdity, Sngularity/

Transhuman, Science Fantasy

Once upon atime, Roger Zdazny took sciencefiction in adirection dl hisown. In the ultimate expression
of ClarkeésLaw ("Any sufficiently advanced technology isindistinguishable from magic,”) he sretched
science and technology into relms usually reserved for fantasy. Bookslike Lord of Light, Creatures of
Light and Darkness, and To Diein Italbar told epic tales of immortas battling one another with bizarre
weapons across fantastic universes teeming with amazing wonders.

In Implied Spaces, Walter Jon Williams very conscioudy channels Zelazny, and does an excellent job of
it.

Arigideis an explorer of “implied spaces'—accidents of architecture in humanity's dozens of pocket
universes. When we first meet Aristide, he'sincarnated as a heroic swordsman in avaguely Arabian
world-construct called Midgarth. Accompanying Aristide is his sdekick, awisecracking superintelligent
cat named Bitsy. Together Aristide and Bitsy (along with various other hard-fighting D& D types, both
human and non-) track down and defeat some vicious desert raiders—raiders who are armed with
disturbing new weaponsfar beyond Midgarth's technology.

Arigtide and Bitsy emerge from Midgarth into their real home: apost-Singularity Solar System ruled by
the Eleven, ultra-advanced Als with the power to sculpt redlity and open wormholesinto
custom-designed pocket universes. Aristide is one of the immortal humans who constructed and
programmed the Eleven centuries ago, and Bitsy isan avatar of the Al Endora. Evidence they uncovered
in Midgarth leads to the conclusion that one of the Eleven has gone bad, overriding its own “Asimovian
safeguards’ to become adanger to al of humanity and the universeitself.

There follows an adventure worthy of the best space opera, as Aristide moves through different bodies
and worlds on the track of an opponent who seems able to outsmart the best mindsin al the universes.
Arigideisasssted by addightfully motley crew of associates, soldiers, paliticians, and even an ex-lover.
Along theway, Williams tackles questions of identity, cosmology, theology, and the ultimate meaning of
life



Dripping with sense of wonder, Implied Spaces is afast-paced, mind-stretching romp that's thoroughly
fun and totaly thought provoking, aswell as aworthy homage to one of sf's grestest masters. Run, don't
walk, to get ahold of thisone.

* * * %

The Best Science Fiction & Fantasy of the Year: Volume 2
edited by Jonathan Strahan

Night Shade Books, 472 pages, $19.95

(trade paperback)

ISBN: 978-1-59780-124-9

Genre: Reprint Anthology

Best-of -the-year anthol ogies have been with us dmost aslong as sf/fantasy anthol ogies have been
published. “Best,” of course, isasubjective judgment, highly dependent on the taste of the editor.
Strahan, who admits to being overwhelmed by the sheer volume of short & & fantasy, seemsto lean
toward the literary, the fantastic, and the genre-blending. If you remember Judith Merrill's year's-best
anthologies of so long ago, you have the genera idea.

Theresalot of fantasy here: of the 24 storiesin this volume, about one-third are sciencefiction in the
classc sense.

Perhaps the most important thing you need to know about this anthology is that none of the chosen
stories came from the pages of Analog. Still, there are some good taes here ... dthough few that I'd call
grest.

Among the o storiesin this collection are Charlie Strosss“ Trunk and Disorderly,” acomedy of manners
st inthefar-future asteroid bdt, and “ Glory,” by Greg Egan: addightful tale of advanced physicsand
gdlar engineering. In Ted Kosmatka's dternate-universe story “ The Prophet of Flores” Darwin is proven
wrong and the universeislessthan 6,000 yearsold ... or isit? Nancy Kress showsusaworld after
ecologicd catastrophein “By Fools Like Me,” and Bruce Sterling's“Kiosk” isanear-future politica
fable based in apre-gpocayptic Eastern Europe. Stephen Baxter gives us an homage to the late Arthur
C. Clarkein“Last Contact.” Findly there's Chris Roberson's“ The Sky is Large and the Earth is Small.”
Thismilitary- tdeis set in Roberson's Celestid Empire universe (The Dragon's Nine Sons), inwhicha
future Chinese Empire fights across the spaceways with the Aztec society of Mexica.

There are surely going to be other best-of-the-year anthologies out thisyear; | would wait awhile and
compare before deciding to purchase this particular one.

* % % %
The Solaris Book of New Science Fiction Volume Two
edited by George Mann
Solaris, 407 pages, $7.99

(mass market paperback)



ISBN: 978-1-84416-542-1
Genre: Origind Anthology

Origina anthologies have been around even longer than the best-of -the-year variety. In this one, George
Mann has put together agood variety of Sories, al . Theréshard s, military sf, adventure, sentimental
stories, extrapolation, humor, and even modern-day New Wave . In terms of sheer
bang-for-the-buck, The Solaris Book of New Science Fiction ishard to bedt.

Among the standout stories are Paul Di Filippo's“iCity,” atae of urban designinaworld inwhich al
cityscapes are endlessly malleable, and Robert Reed's “ Fifty Dinosaurs,” a post-human parable that
raises questions of identity and the meaning of life. “Book, Theatre, and Whed” by Karl Schroeder isa
powerful historical story about the power of knowledge. Neal Asher gives ustwo tales of “Mason's
Rats,” set on afuture farm of robot machinery and intelligent genetically-engineered rats. There's another
Celegtid Empire story by Chris Roberson; thisone, “The Line of Dichotomy,” israther unsatisfying and
wouldn't make agood introduction to the universe.

Thelast and grestest story is Michagl Moorcock's “Modem Times,” and festures Moorcock's madcap
antihero Jerry Corndlius tackling the current-day United States. Corneliusis crazy, irreverent, and very
much an acquired taste. Either you like him, or he drives you spare. If you've never been exposed to
Jarry Corndlius, the most helpful comparison | can come up with isvintage Vonnegut. This story
(actudly, at 70 pages, it's definitely anovella) is pure Cornelius. Depending on your own taste, treat that
Statement as elther awholehearted endorsement or awarning label.

There arefifteen Soriestotal in thisvolume. If you can't find afew storiesthat you like here ... then what
are you doing reading Analog to begin with?

Physics of the Impossible

Michio Kaku

Doubleday, 329 pages, $26.95 (hardcover)
ISBN: 978-0-385-52069-0

Genre: Popular Nonfiction

Thisbook issubtitled “ A Scientific Exploration into the World of Phasers, Force Fields, Teleportation,
and Time Trave,” and that pretty much sumsit up. Michio Kaku isared physicigt, Henry Semat
Professor of Theoretical Physics at the Graduate Center of the City University of New Y ork, famousfor
helping to devel op string field theory and appearing on popular-science TV shows all over the place. He
certainly has scientific credentias; and what's more, his Acknowledgments include numerous colleagues,
many of them Nobel laurestes.

Still, thisisabook aimed at the genera public ... or a least the subset of the generd public who watch
Discovery or the Science Channel and read popular science books. Analog readers may find thisvolume
alittlesmpligtic. To aveteran o reader, alot of thisisold hat.

Stll, let me give Kaku hisdue. Heisan o reader—or at least he was, before theoretica physics stole



him away. When he draws examples from sf, he doesn't stop at pop-culture Hollywood offeringslike
Sar Trek, Sar Wars, or Spielberg; he aludesto actua writerslike Asmov, Clarke, and even van Vogt.

Still, Physics of the Impossible isafair example of itstype, which we might cal “ Scientist explainsthe
real science behind popular sf/fantasy moviesor TV shows.” There have been a plethora of these books
inrecent years. The Physics of Sar Trek, The Science of Star Wars, The Physics of Superheroes,
even The Science of Harry Potter . And likeitssblings, Physics of the Impossible somehow manages
to both misunderstand and underestimate real sciencefiction.

Kaku, like others, seemsto be under the impression that the main business of o is prediction—whereas
we know that predictionisjust asdeline. Again and again, histone sounds alittle condescending to the
poor creators of sf (who, since they aren't actually scientists, can't be expected to get their physics
absolutely right). He presents a concept from sf—the Enterprise's force shidds, for example, or
faster-than-light travel—and explains how it couldn't possibly happen the way it's presented. He then tells
us how the creators could have gotten it right, if only they had paid attention to real science and
engineering principles. Okay, obvioudy the Enterprise couldn't have red shields of force, but the crew
could possibly erect an invisible barrier composed of “acombination of plasmawindow, laser curtain,
and carbon nanotube screen.” Of course, even this shield, being invisible, would be incapable of stopping
laser beams, so you'd need to add “photochromatics,” moleculesthat can change their optical properties
when exposed to laser light.

Silly s writers, getting it wrong that way....

Kakufdlsinto the old chestnut of using “sciencefiction” asasynonym for “nonsense.” Witness his
reaction to theidea of hyperspace trave: “ Science fiction? Undoubtedly. But could it be based on
scientific fact? Perhgps.”

Kaku divides hisimpossbilitiesinto three classes. Class | Impossibilities are technologies that don't
violate the known laws of physics; he saysthat these may be possible “in this century, or perhapsthe
next, in modified form.” Theseinclude such topics as Force Fidds, Invishility, Teleportation,
Psychokinesis, Robots, Starships, and Antimatter.

Class|l Impossibilities are those that “ Sit at the very edge of our understanding of the physical world.” If
possible at dl, these might be“millenniaor millions of yearsin the future” Kaku counts FTL Travel, Time
Travel, and Pardlel Universesas ClasslI.

ClassllI Impossihilities violate the known laws of physics, and so are actualy impossible without “a
fundamentd shift in our understanding of physics” Thereare only two Class |11 Impossibilities: Perpetud
Motion Machines and Precognition.

Soif Physics of the Impossible isold hat to most Analog readers, who would be a good audience for
this book? For one, it would make anice gift to abright child who likes sf moviesand TV, but doesn't
have alot of background in written sf. And it might serve as a counter to others—parents, teachers, even
peers—who might be trying to dissuade such achild from pursuing aninterest in . “ See, Sargate is
based on red science, soit'seducationd ... you have to let me watch it now."

* * * %

Don Sekersisthe author of A Rose From Old Terra and Dance for the Ivory Madonna. For more
information, vist www.scatter edworlds.com.

Copyright © 2008 Don Sakers
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Reader's Department: BRASSTACKS
Dear Dr. Schmidt:

In perusng an dpha-by-titlelist of dl the stories published in Analog during the Schmidt Era (an excdlent
era, for the mogt part), | have noticed a surprising number of duplicatetitles. That is, two identically titled
stories by two different writers, published sometimes aslittle astwo years gpart. Y ou have even bought
and printed three different stories entitled “ Chrysdlis.” No law againgt it, of course, but | think this
practiceinevitably causes some confusion and should be avoided if possible. This might be accomplished
by encouraging awriter to try for another titleif his story that you intend to buy has atitleidentical to one
aready used.

Other than that, no particular complaints. The dightly larger page format isawelcome reversal of the
“shrinking” trend that has afflicted SF magazines since the late 1940s. Keep up the good work.

* * * %

Marc Russ|
LosAngelesCA
Dear Analog,

| enjoyed “Tracking” immensely, the broken English notwithstanding, or maybe the sentence structure
made it more enjoyable than it might have been. As Mr. PAmer pointed out in hisreply to Susan
Shackleford's|etter, the story was not skimmable, which can be, andisin this case, indicative of high

qudity writing.

David Pamer has class, which he showed in refusing to respond in kind to Susan Shacked ford's vitriolic
|etter.

Thanksto David Palmer for cresting ariveting tale, and thanksto Analog for publishing it.
Barry Hieder

Annapolis MD

* k x %

Dear Dr. Schmidt:

| have been an Analog subscriber since 1967. I've been generally satisfied with the stories you and your
predecessors have printed, so thisis only about letter number six. (I haven't kept track.)

That said, | agree with letter writer Susan Shackelford (November 2008) that David R. PAmer's
“Tracking” is unreadable crap. | couldn't force myself to read past the third page. When using oddball
syleslike“telegraphic’ or whatever he cdlsit, alittle bit goesavery long way. A whole nove in such
styleis nothing but an author's concet.

Mr. Palmer's salf-justifying response was awaste of page space. Hisletter didn't change my mind or
convince meto try again, and | don't much care about his resume. Furthermore, he states that he would
never be s0 “rude’ asto write acritica letter to Mick Jagger, whose work he detests. Ms. Shackelford
didn't write to Mr. Palmer, she wrote to you.

| suspect, like me, Ms. Shackelford wrote because she was dissatisfied with the product (entertainment)



we paid you to provide when we bought your magazine. As paying customers, wewould al liketo see
more of what we like, and less (or none) of what we don't. If we don't write to you, how will you know?

Regards,
Frank Brayman
Birmingham, AL

You're quite right on one count: we do want you to write, because we want to consider our
readers' likes and dislikes in deciding what to buy for the future, and we won't know what they
are unlessyou tell us. But we have to consider dl readers' preferences, not just yours or Ms.
Shackelford's or those of anybody else who thinks hisor her tastes define an absolute standard of
Goodness or Badness.

Your statement that tracking is“ unreadable crap” isimmediately, easily, absolutely, and
irrevocably refuted by the simple observation that thousands of readers did read it and liked it
better than almost anything else they'd read recently. By all means tell us when you hate
something (or when you love it), but it would be refreshing if in the process you showed some sign
of realizing that all you'rereally sayingis, “ | couldn't read it and | really didliked it.” It's certainly
important for us to know that, but it's also important to realize that yoursis not the only voice out
there—or even the only one worth listening to.

And I'd think that when you do make such comments, you'd want us to pass them on to the
authors—so that they, too, can consider your likes and dislikes in their future work.

* * * %

Dr. Schmidt,

Gentlemen, | agree with Ms. Shackelford in one sense only. I, persondly, did not like“ Tracking” and |
stopped reading it about the middle of page three. My favorite was, and il is, the Venus Equilatera
series.

But, therein liesthe key, “1, persondly...” Never did it occur to methat this story was * unreadable crap.”
| didn't likeit, so | moved on. Big dedl!

For Ms. Shackelford to set hersdlf up asthe fina arbiter of good/bad writing isthe height of egotism. The
readers set the standards. If no one finishesthe story, it'sbad writing. If only afew of usdon't finishit,
our tastes are Smply different from the rest.

Unfortunately, the world (and I do mean the entire world) contains far too many people who know
exactly what'sright for al the rest of us (whether welikeit or not) and happily spend their livestrying to
cram it down our throats. Some by persuasion, some by votes, and—much more worrisome—some by
force. My current favoriteis Mugabe in Zimbabwe. | wonder what he would think of “Tracking."

Sam Brungen

Prescott Vdley, AZ

* * * %

Dear Dr. Schmidt,



| see people keep complaining about David Palmer'sterse writing style.

Come on, people, get over it! Haven't any of you ever reed “The Moon Is A Harsh Mistress'? If it was
good enough for Heinlein, it ought to be good enough for Palmer.

Pat

* * * %

Dear Dr. Schmidt,

In your November editoria, “ The Great Rush Forward,” you pointed out that rapid progress can have
unpleasant consequences. Our dependence on petroleum is acurrent example. One hundred years ago,
people assumed that petroleum was so abundant that it would continue to be cheap and readily available
for thousands of years. It was abundant, but consumption increased so rapidly that now we are facing
serious shorteges. If Vernor Vinge's suggestion that advances in science and technology are accelerating
so rapidly that we are approaching asingularity is correct, we may be gpproaching disaster.

Another possibility isthe opposite of asingularity: asymptotic gpproachesto some limits. Thelimits may
be set by nature: the speed of light, conservation laws, the second law of thermodynamics, the sizes of
atoms. Or we may be approaching limits of utility. No maiter how fast we travel, the time required to
complete ajourney will never be lessthan zero. No matter how cheap and abundant food is, aperson
cannot eat more than his stomach can hold. If each of uswill have cheap, instantaneous accessto ten
million books, the addition of another thousand books will not add much knowledge or enjoyment. If we
are gpproaching limits, humanity's future may be peaceful and prosperous but stagnant.

Sncerdy,
David Lippmann

Audtin, Texas

* * % %

Dear Dr. Schmidit:

Many thanksfor your redly excelent editorid, “The Great Rush Forward.” It isnot only atimely topic,
but you have captured the essence of the argument in an e oquent way.

Asan older person who is a scientist and manager, but a more cautious adopter, and who ismarried to a
visionary and early adopter, | have felt that we are being bombarded, beyond our ability to discern
meaning, with urgent messages that we must go faster and faster in order to even “belong” to the human
race (I know you will see the double entendrein “race” here).

My husband is brilliant and fed s that events can hardly go fast enough to suit him; | have ahigh 1Q and
many accomplishments, but have had to adapt to change at a much faster rate than | am comfortable
with, precisely because | have lived long enough to see some of the consequences of early adopting by
eager and intelligent people, who later paid the price.

My work has been in the quality of foods and pharmaceuticalsin particular, so there are plenty of
examplesright there, and now technology is making of usamore and more ignorant speciesin some
ways. For example, weredly don't know what isin our food, our cosmetics and toiletries, and so on. Of
course, there are so many benefits to advances, and one needs to be hopeful and not too afraid, but | see
our grandchildren, for example, hurling themsalves headlong into their computer and cell phoneworldsto
the exclusion of developing other important skills. It is particularly disturbing to meto see people



becoming more and more daves to machines, those high-maintenance and often mysterious “ creatures.”

Sorry, | did not mean to go on and on, but it was very encouraging to read your editorial and know that
others not only see the conundrum, but can speak about it (and do speak about) it in auseful,
food-for-thought way. | hope the speed demons will pause long enough to read your words and think
about them!

Best wishes,
Trean K. Blumenthd

Metuchen, NJ

* * * %

San,

Like Ulyssesdrawn to the Sirens, so was | drawn to my computer, pounding the keys again and again
and again, much like the pounding of the surf on the beach of Ulyssestime (or any other for that matter),
drawn by the opening sentence of Alan Dean Foster's short story “ Cold Fire'—an oxymoron in usua
use, but neatly chosen here—to ask you, the editor, how such a sentence that could qudify for the
Bulwer-Lytton contest dipped through your metaphorica fingersto be published in your august
megazine.

Al Weserfidd

Crossfield, TN

Sorry you didn't like that sentence, but | can't agree with your judgment of it. Seemsto me that it
used a single vivid and quite apt simile, rather than the hodgepodge of forced effects typical of a
Bulwer-Lytton entry (or your |etter).

* * * %

ADDENDUM

Immediately after our January/February issue went to print, adiscovery relevant to that month's fact
article ("Neptune, Neptune, Neptune ... But Not Neptune’ by Kevin Walsh) cameto light.

The author adds. “Only afew months after the article was compl eted, astronomers discovered that the
gtar BD+20 307, surrounded by amillion times more dust than the Sun, is actually binary and severa
billion years old. This meansthat the dust is not from the formation of the system, but morelikely froma
recent catastrophic collison between two terrestrid planets.”

[Back to Table of Contents]



C:\Program Files\ABC Amber Text Converter\0903Analog.htm

Reader's Department: UPCOMING EVENTS by Anthony Lewis
3-5April 2009

WILLYCON XI (Nebraska SF conference) at Wayne State College, Wayne, NE. Author Guest of
Honor: M. R. Sdlars; Artist Guest of Honor: MariaJ. William; Fan Guest of Honor: Rod Vasek; Alumni
Fan Guests of Honor: Matt and Jen Ptacek. Membership: $15 until 1 March 2009, $20 thereafter and at
the door, $10 for students with school 1D, FREE for WSC students. Info: wildcat.wsc.edu/clubs/
willycon/; RoVickl@wsc.edu or ToY oungl@ wsc.edu; (800) 228-9972.

10-12 April 2009

MINICON 44 (Twin Cities area SF conference) at Sheraton Bloomington, Bloomington, MN. Panel
discussions, readings, Sgnings, costuming, films, gaming, art show, dedlers, kids programming, music,
parties, various specid events. Author Guest of Honor: Karl Schroeder; Artist Guest of Honor: Stephan
Martiniere; Scientist Guest of Honor: Seth Shostak. Memberships $50 until 15 March ($25/$30 for
sudents). Info: minicon44.mnstf.org; request@minicond4.mnstf.org; Minicon 44, P.O. Box 8297, Lake
Street Station, Minnegpolis, MN 55408.

17-19 April 2009

JordanCon (Fan conference celebrating the works of Robert Jordan) at The Embassy Suites, Alpharetta,
GA. Guest of Honor: Harriet McDougal; Fan Guest of Honor: Wilson Grooms. Membership $60 until
15 March 2009; $60 at the door. Info: www.ageoflegends.net/; JordanCon Registration, Age of
Legends, LLC, PO Box 767353, Roswell, GA 30076.

24-26 April 2009

Odyssey Con 9: Y ear of the Cow (Madison area SF conference) at Radisson Hotel, Madison, WI.
Guests of Honor: EmmaBull and Tobias Buckdl; Fan Guest of Honor: Georgie Schnobrich.
Membership: $35 [$25 student] until 10 April 2009; $45 [$35 student] at the door. Info:
www.oddcon.com; oddcon9@oddcon.com; (608) 772-4455; Odyssey Con, PO Box 7114, Madison,
WI 53707

6-10 August 2009

ANTICIPATION (67th World Science Fiction Convention) at Palais des congres de Montréal,
Montréal, Québec, Canada. Guests of Honor: Neil Gaiman, Elisabeth V onarburg; Fan Guest of Honor:
Tard Wayne; Editor Guest of Honor: David G. Hartwell; Publisher Guest of Honor: Tom Doherty; MC:
Julie Czerneda. Membership: until 31 December 2008 (see website for latest details): CAD/AUD 215;
USD 190; GBP 110; EUR 130; JPY 23000; supporting membership CAD/AUD 55; USD 50; GBP
25; EUR 35; JPY 6000. Thisisthe SF universe's annua get-together. Professionals and readers from dl
over theworld will bein attendance. Talks, pands, films, fancy dress competition—the works. Nominate
and vote for the Hugos. Info: www.anticipationsf.calEnglishyHome. C.P. 105, Succursae NDG,
Montréal, Québec, Canada H4A 3P4

4-7 September 2009

North America Discworld Convention (conference dedicated to Terry Prachett's Discworld books) at
The Tempe Mission PAms Hotel, Tempe, AZ. Guest of Honor: Terry Prachett; Other guests. Esther
Friesner, Diane Duane, Peter Morwood. Info: www.nadwcon.org, info@nadwcon.org, (480)
945-6890, North American Discworld Convention 2009, ¢/o Leprecon, Inc., P.O. Box 26665, Tempe,



AZ 85285.

Visit www.analogsf.com for information on additional titles by this and other
authors,



