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Ascivilization evolves, one of the pervasive chalenges people must faceis learning to ded with new
things and ideas. Another isremembering how to deal with old ones. Too often, when peoplefind
themsalves confronted with something they thought they'd left behind, they react on the most basic of
folkloric stereotypes rather than the actual facts of the case. Sometimes the results are tragic. Sometimes

they'rejust Slly.

One of the slliest to come to my attention recently wasthe Great New Y ork City Alligator Incident of
2001. Y es, therereally was one. An urban legend has maintained for yearsthat giant dligators lurked in
the sewers of Manhattan. There has dmost certainly never been any truth in it beyond the brief presence
of an occasiond baby aligator bought in a pet shop and later flushed down thetoilet by an owner who
tired of it or belatedly redized it was going to grow. [If you want to be technically accurate, al or most of
these were South American caimans, but those are close enough rlatives of dligatorsthat I'll stick to the
popular parlance for now.] It'smost unlikely that any of these lasted long enough to grow to any
appreciable size, because adl crocodilians are tropical or subtropica critters and could not survive a New
Y ork winter outdoors.

But last summer there redly and unequivocally was an dligator in Manhattan—not in the sewers, butina
small lakein Centra Park. A dinky little gator, to be sure, but the news mediawent wild. Even though
they admitted it was only acouple of feet long (probably another pet-store caiman kept alittle longer
than usud, until it wastoo big to flush), newspapers and radio and televison newscasts were full of
stories about the ensuing “ spectacle.” They told how “one person grabbed it by thetall and flung it on the
ground, but the noise and confusion apparently droveit back into thewater.” Then, “summoned to help,
police seded off an areawith yellow crime-scene tape and launched a boat, with one officer carrying a
noose-like device.” But despite their courageous efforts, the “ scaly predator” continued to €lude capture.

Horidians, for whom two-foot dligators are too commonplace to warrant comment (much less police
cordong!), must have been laughing their heads off at al this, if any of the reportage reached them. And
evidently it did, for aday or two after the initia announcement, the New Y ork media announced with
congderable fanfare that an aligator expert wasflying in from Foridato attempt to capture the dreaded
mongter. He could not go directly to the park to do so, of course; first he had to meet with city officiasto
make sure he could be entrusted with the job. Said officids, after the meeting, announced that they were
duly “impressed with his credentials and his attitude,” and had “agreed to let him look for the Centra

Park dligator.”

What happened next was, of course, anticlimactic, though reporters did their best to make it sound
dramatic. The Visting Expert (who makes hisliving handling aligators as part of atourist show) took a
canoeinto the lake, found the gator in less than an hour, picked it up barehanded, and that was that.
“There was no struggle,” my newspaper reported, and the valiant rescuer “ didn't immediately talk to
reporters after hisfeat.”

Wéll, of course he caught the animal easily, and there wasn't much to talk to reporters about. The biggest
news story here was the sheer amount of ado about nothing. | don't know whether the Florida
professiond's rescue mission was the idea of New Y ork officials or the gator-handler's publicist, who
probably saw an opportunity for gobs of chegp publicity for him and the attraction that employs him. |
hope that it wasthe latter, and that the handler's employer paid histravel expensesand charged it to
“advertisng.” I'd hate to think that New Y ork officidsredly thought it was necessary to fly in an expert
from athousand miles away to deal with atwo-foot caiman. An aligator or caiman of that Szeisnot even
remotely aBig Ded. For aguy who makes hisliving handling much bigger ones, the job was downright
trividl.

It really wasn't necessary to doanything about it. A two-foot aligator in apark pond posesfar less



danger to humans than any one of millions of rats living much closer to New Y orkers homes year-round.
People wouldn't normally come into contact with it. If they did, the worst it could do to them would be an
eadly treated bite (comparable to that from, say, a dachshund, but less likely to transmit human diseases),
and it wouldn't even do that unless directly provoked. It would never get much bigger because winter
wouldkill it fird.

But if the City Fathersredlly felt some need to Get It Out of There, they could have gotten an expert
much more easily from the Bronx Zoo (a short subway ride away), or even the smaler Central Park Zoo
(an even shorter stroll away). Not that aworld-class expert was needed; it's true that safely handling
even asmdl gator requiressome care and skill, but the city undoubtedly contains hundreds of pet shop
owners and reptile hobbyists who would have regarded the job asroutine. But then, that wouldn't have
made as good copy.

And theincidentdid provide afew minutes of anusing reading, evenif not for the intended reasons. It
even included side shows. One newspaper article quoted a gentleman interviewed at |1akeside as saying,
“A long time ago there was the legend of a sngpping turtlein there.” Quite probably the “legend” not only
was, but is, amplefact: there probablyare snapping turtlesin there. Snappers arerea survivors, quite
adaptable, and likely to be found in amost any body of fresh water, large or smal, in the eastern and
central United States. (I've seen some very large onesin atown park in Old Greenwich, Connecticut, not
far from New Y ork City.)

For me, the redl significance of thisincident was just to serve asaparticularly dramétic (inaMarx
Brothers sort of way) example of how hysterical city folk can get about ordinary country things, and the
misconceptions they acquire by stereotyping other animals (including people). “ Alligators are ferocious
man-eaters’ is something many city people actudly believe; there's preciouslittletruth in it even forbig
dligators, and to act asif it were true of acrocodilian toddler isludicrous. But that's just one example.
Similar myths abound about other kinds of animals, such as bears, lions, wolves, and snekes—all of
which do warrant a certain amount of caution and respect, but hardly ever the mindless terror with which

many “civilized” people regard them.

Snakes are one examplein which | have some particular interest and knowledge. | was lucky: After
spending my firgt eight years sharing the typica city-dweller'sdread of them, | was taken by an aunt to an
al-reptile zoo where | was shown quite dramaticaly, succinctly, and convincingly that practicaly
everything | had been told about snakes was untrue. Theincident did two things for me. It awakened an
interest in and sympathy for awhole category of animalsthat had been dmost universdly dandered by
humans | camein contact with, and made me want to learn as much as | could about what they were
really like. It dso gave me ahedthy disrespect for “ authority,” whether based on specia credentiadsor
mere adulthood, and taught me that agood generd principle of everything s, “It ain't necessarily s0.”

The current abundance of nature documentaries on televison may have dightly adleviated the prevailing
level of snake superdtition and phobia, but | still meet plenty of people who say they literdly can't even
bear to look at a picture of asnake. Thisisespecialy ironic and unnecessary in the United States, where
the vast mgjority of individua snakes are completely harmless to humans and only four easly recognized
typesrequire any specia caution at al.2 There are more than four species and subspecies, but they fdll
into four groups so digtinctive that any hafway intelligent layman could easily learn to recognize a snake
as belonging to one of those four groups or none of them, even if he couldn't say exactly which speciesit
was. And on the rare occasions when the snake in front of you happensto be one of the potentialy
dangerous ones, the necessary precautions againgt being bitten are dso easily learned and applied.

So when somebody hears that 1've been hiking in an areawith bears or cougars or poisonous snakes and
asksme, “Weren't you afraid?” my usud answer isthat | fed much safer hiking through wildernessthan



walking down Forty-second Strest—because | am. Y es, there are dangersin both places, but the ones
inwilderness are generally less, and certainly easier to guard againgt. In more than thirty years of hiking at
every opportunity, al over the world, neither | nor anyone of my persona acquaintance has ever been
attacked by awild animal bigger than a mosquito. But both | and many of my acquaintances have been
attacked by other people and their domestic animds, in “civilization.” In that sametime I've seen agrand
total of fivelive, wild poisonous snakes, not one of which has been the least bit threstening to anyone
who knew what to look for.Learning what to ook for should be an integral part of preparation for any
wildernesstrip, but it doestake alittle research and that takes alittle time and effort. But it'sworthiit.

The redl world turns out to be far more interesting than the world of smug stereotypes. Until quite
recently most people actualy believed (and too many ill do) that lions and tigers and bears, to say
nothing of snakes and gorillas, had no higher am in life than to seek out human beings and try to kill them.
It never occursto most people that such behavior would make no sense from the animals' point of view.
Consider arattlesnake, for instance. It depends on its poison to kill small warm-blooded animasfor
food. They haveto be smdl because arattlesnake is physicaly incgpable of biting off pieces of food or
chewing them up, soit can only eat thingsit can swalow whole. It can't possibly eat ahuman, so biting
onewould smply waste poison thet it needsto make aliving. The only reason for it to biteahumanisin
defense, and it won't do that unlessit feel s threatened enough to expend aresource it needsto conserve.

Which kind of gorillawould you rather share the planet with: ahulking collection of musclethat attacks
and kills humans for no reason that makes any sense, or aclose relative that turns out to have
impressively, fascinatingly, and eerily much in common with us? The former iswhat people used to
assume was out there; the latter iswhat careful observerslike Dian Fossey and Francine Patterson
actually found. Many species have suffered fearsome reputations, and in dmost al cases careful research
has shown those popular imagesto be at best grotesquely distorted.

Nor are such “mongter” stereotypeslimited to other species. Human history isfull of cultures viewing
other culturesin smplistic, demonized terms. Sometimesthat tendency isafairly smple matter of
folklore, accepted without question and keeping unnecessary hodtilities alive for decades or centuries.
And sometimesit's ddiberately cultivated and used, as when government propaganda machines make
carefully orchestrated effortsto get their own citizensto seethe officia enemydu jour inthe smplest and
most brutal possible terms. Thuswe have, at varioustimes and places, whites seeing blacks as monsters
and blacks seeing whites as monsters; Jews seeing Arabs as monsters and vice versa; and so on,ad
nauseam . How profoundly different would history have been if members of any of those groups could
have actudly been made aware of how much more complex their hate objects actudly were?

And what does dl thisimply about our prospectsfor contact with extraterresiria diens, if that
opportunity ever arises? Even sciencefiction readers, who often think of themsalves asbeing particularly
broad-minded and think they would love to meet diens, are not exempt from the tendency to
mongterization. Some, | think, really would handle alien contact fairly well. Others have so much trouble
deding with dightly different humans (other races, rdligions, sexud orientations, or even just the opposite
$ex) that | must view with some trepidation the chances of their actudly doing well if confronted with
somebodyreally different.

Y et some of the kinds of thinking done in science fiction may offer our kind its best hope of withstanding
and even benefiting from such an encounter. People unfamiliar with sciencefiction often regard it asrife
with wild conjectures about impossible things. Surely one of the more fanciful speculations we can make
concerns what human history might have been like if most people had the habit of making aconscientious
effort to act on fact rather than folklore—a process that must begin withlearning the facts. The past and
present clearly would have been very different. The future still can be.



—Stanley Schmidt
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Hominidsby Robert J. Sawyer
Part Il of IV

The same event can look very, very different from different points of view.
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The present day.Ponter Boddit andAdikor Huld are mae quantum-computing researchersliving on a
paradlel verson of Earth, where Neanderthal s survived to the present day and our kind of Homo sapiens
did not. While attempting to factor an enormoudly large number, aporta opens between their timeline
and ours, and Ponter, aswdll asdl the air in the quantum-computing chamber, istransferred here.

Ponter and Adikor'slab had been built in aunique location: 2 kilometers benesth the surface, in their
world's degpest nickel mine, where their sensitive equipment would be shielded from cosmic rays. For
amilar reasons, in thisverson of Earth a physicsfacility exists a the same subterranean location, in what
we call northern Ontario: the Sudbury Neutrino Observatory. SNO consists of agiant acrylic sphere
filled with heavy water suspended in asix-story-tall chamber full of regular water. The arrivd of dl theair
transferred with Ponter bursts the sphere apart.

Ponter amost drowns in the neutrino detector, but heis rescued by L ouise Benoit , a postdoctoral
physics student from Montreal. Ponter istaken by ambulance to hospital, accompanied by Reuben
Montego , the mine-site physician. There, an astonished doctor with adegree in osteology identifies
Ponter as being aNeandertha, based on his crania morphol ogy—although how he could possibly have
come to be here, no one yet knows.

Meanwhile Mary Vaughan , ageneticist who speciaizesin recovering DNA from ancient specimens, is
raped on the campus of Toronto's Y ork University, where she works. She makes her way home and
finds amessage waiting from Dr. Montego: he wants her to fly up to Sudbury to authenticate a
Neandertha specimen found there “in remarkable condition.” Mary, still devastated by the rape,
reluctantly agreesto go.

Ponter, like al modern Neandertha's, has a Companion implant embedded in the skin of hisforearm. His
isasophisticated model with sgnificant intelligence; it goes by the name of Hak . Although Ponter is
severdly disoriented by what has happened to him, Hak managesto figure out where they are, and even
beginsto learn some English.

Back in the Neanderthd world, in which maes and femdeslive mostly separate lives, Adikor, who was
Ponter's partner in life aswell as hisresearch partner, is stunned to be charged with murder. The
disappearance of Ponter has suggested foul play, at least toDaklar Bolbay . Bolbay, afemade, had lived
with the recently deceasedK last , another femae; Bolbay had been Klast's woman-mate. But Klast had
also had aman-mate, a male she consorted with when Two became One, the four days out of each
month during which mae and female Neanderthal s come together. Her man-mate had been Ponter, and
she had had two daughters by him, of whom Bolbay isnow legd guardian. And on their behalf, she has
put forward the charge that Adikor has murdered their father.
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Chapter 13

Adikor Huld had forgotten what Last Five was like. He could smell them, smdll al the women. They
weren't menstruating—not quite yet. The beginning of that, coinciding with the new moon, would mark
the end of Last Five, the end of the current month and the start of the next. But they al would be
mengtruating soon; he could tell by the pheromones wafting on the air.

Wi, not dl of them, of course. The prepubescent ones—members of generation 148—wouldn't, and
neither would the postmenopausa ones—most members of generation 144, and just about everyone
from earlier generations. And if any of them had been pregnant or lactating, they wouldn't menstruate,
either. But generation 149 wasn't due for many months, and generation 148 had long since been weaned.
Of course, there were afew who, usualy through no fault of their own, were sterile. But therest, dl living
together in the Center, dl easily smelling each other's pheromones, al synchronized in their cycles: they
were al about to begin their periods.

Adikor understood well that it was hormona changes that made so many of them testy at the end of each
month, and why his male ancestors, long before they'd started numbering generations, had headed for the
hillsduring thistime.

Thedriver had dropped Adikor off near the home he had been looking for, asimple rectangular building,
half grown by arboriculture, haf built with bricks and mortar, with solar panels on itsroof. Adikor took a
deep breath through his mouth—a calming breath, bypassing his snuses and his sense of amell. Helet the
ar out dowly and walked aong the smal path through the arrangement of rocks and flowers and grasses
and shrubs that covered the areain front of the house. When he got to the door—which was gjar—he
cdled out, “Hello! Anybody home?’

A moment later, Jasmel Ket appeared. Shewastal, lithe, and just past her two-hundred-and-fiftieth
maoon, the age of mgjority. Adikor could see Ponter in her face, and Klagt, too; lucky Jasmel had
inherited his eyes and her cheeks, instead of the other way around.

“W-w-what—" stammered Jasmd. She fought to compose hersdlf, then tried again. “What are you doing
here?’

“Hedthy day, Jasmd,” said Adikor. “It'sbeen along time.”

“You'vegot alot of neck muscle coming here—and during Last Five besides!”
“I didn't kill your father,” said Adikor. “Honedtly, | did not.”

“He'sgone, ian't he? If hesdive, whereishe?’

“If hesdead, whereishisbody?’ asked Adikor.

“I don't know. Daklar says you disposed of it.”

“IsDaklar here?’

“No, she'sgoneto the skills exchange.”

“May | comein?’
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Jasme glanced down a her Companion implant, asif to make sureit was ill functioning. “1—I guess
s0,” shesad.

“Thanks.” She stepped aside, and Adikor walked into the house. The interior was cool, awelcome relief
from the summer heat. A household robot was puttering dong in the background, lifting up knickknacks
withitsinsectlike arms and sucking dust off them with asmall vacuum.

“Where'syour sister?’ asked Adikor.

“Megameg,” said Jasmel, emphasizing the name, asif it were adight that Adikor had apparently
forgotten it. “Megameg is playing barstak with friends.”

Adikor wondered whether to demonstrate that he did know al about Megameg; after all, Ponter talked
of her and Jasme congtantly. Had this been just asocid call, hed perhaps have let it go. But it was more
than that; much more. “Megameg,” repeated Adikor. “Y es, Megameg Bek. A 148, isnt she? A little
small for her age, but feisty. She wants to be a surgeon when she grows up, | believe.”

Jasmd sad nothing.

“Andyou,” said Adikor, driving the point home, “Jasme Ket, are studying to be ahistorian. Y our
particular interest is pre-generation-one Evsoy, but you also have afondnessfor generations thirty
through forty here on this continent, and—"

“All right,” said Jasmd, cutting him off.
“Y our father spoke of you often—and with greet pride and love.”
Jasmd raised her eyebrow dightly, clearly both surprised and pleased.

“I did not kill him,” said Adikor again. “Beieve me, | misshim morethan | can say. It—" He stopped
himself; he'd been about to point out that there hadn't yet been a Two becoming One since Ponter's
disappearance; Jasme hadn't redly had to face his absence yet. Indeed, it would have been unusud for
her to have seen her father in the past three days, since Two last ceased being One. But Adikor had had
to deal with the redlity of Ponter's absence, with the emptiness of their home, every waking moment since
he'd disappeared. Still, it was pointlessto argue whose grief wasthe greater; Adikor recognized, after al,
for dl that he loved Ponter, Ponter and his daughter Jasmel were genetically related.

Perhaps Jasme had been thinking the same thing, though. “1 miss him, too. Already. I—" She looked
away. “I didn't spend much time with him when Two last became One. There'sthis boy, you see, who...”

Adikor nodded. He wasn't quite sure what it waslike for afather of ayoung woman. He himsdlf had no
child from generation 147; oh, he'd been paired to Lurt back when that generation was conceived, but
somehow she hadn't become pregnant—and, yes, they had endured the requisite jokes about a physicist
and achemist failing to understand biology. Adikor's offspring from generation 148 was Dab, asmall boy
gtill living with his mother, and Dab wanted to spend every possible moment with hisfather when they got
together each month.

But Adikor had heard Ponter's—well, not complaints, redly. Hed understood it was the natura way of
things. But, ill, that Jasmel had so little time for him when Two became One had saddened Ponter,
Adikor knew. And now, it seemed, Jasmel was coming to grips with the fact that her father wouldn't be
there ever again, that she'd missed out on time she could have spent with him, and now there was no way
to make amends, no way to catch up, no way she would ever be hugged by him again, ever hear his
voice praising her or teling her ajoke or asking her how things were going.



Adikor looked around the room and helped himself to a seat. The chair was wooden, made by the same
carpenter who supplied the ones he and Ponter had had on their deck; the woman had been an
acquaintance of Klast.

Jasmel sat on the opposite side of the room. Behind her, the cleaning robot |eft, heading into another part
of the house.

“Do you know what will happen if I'm found guilty?’ asked Adikor.

Jasmd closed her eyes, perhapsto forestal them making aquick glance down. “Yes,” she said softly.
But then, asif it were adefense; “What difference doesit make, though? Y ou've aready reproduced,
you've got two children.”

“No, | don't,” said Adikor. “I have only one, a148.”

“Oh,” said Jasmel softly, perhaps embarrassed that she knew less about her father's partner than Adikor
did about his partner's daughters.

“And, besides, it'snot just me. My son Dab will be sterilized, too, and my sister Kelon—everyone who
shares 50 percent of my genetic material.”

Of course, these were no longer the barbaric days of yore; thiswasthe era of genetic testing. Normally,
if Kelon or Dab could show that they hadn't inherited Adikor's aberrant genes, they would have been
entitled to be spared an operation. But although some crimes had single genetic causes that were well
understood, amurderoustrait had no such smple markers. And, besides, murder was a crime so
heinous, no possibility, however remote, of its predisposition being further passed on could be alowed.

“I'm sorry about that,” said Jasmel. “But...”
“Thereareno buts,” said Adikor. “I am innocent.”
“Then the adjudicator will find you so.”

Ah, the artlessness of youth, thought Adikor. It would amost be endearing, if it weren't for what he had
ontheline “Thisisamost unusud case,” Adikor said. “Even | admit that. But thereisno reason | would
havekilled theman | love.”

“Daklar saysit was difficult for you to dways be downwind of my father.”
Adikor fet hisback stiffen. “1 wouldn't say that.”

“I would,” said Jasmdl. “My father— et's be honest—was more intelligent than you. Y ou didn't like being
an adjunct to hisgenius.”

“'We contribute as best we can,’” said Adikor, quoting the Code of Civilization.

“Indeed we do,” said Jasmdl. “ And you wanted your contribution to be the principa one. But in your
collaboration, it was Ponter's ideas that were being tested.”

“That's no reason to kill him,” snapped Adikor.
“Isn'tit? My father is gone, and you were the only one with him when he disappeared.”

“Yes, he'sgone. HE'sgone, and—" Adikor felt tears welling at the corners of his eyes, tears of sadness
and tears of frugtration. “1 miss him so much. | say thiswith my head tilted back: | did not do this. |



couldn't have”

Jasmel looked at Adikor. He could see her nogtrils dilating, taking in his scent, his pheromones. “Why
should | believeyou?’ shesaid, crossing her armsin front of her chest.

Adikor frowned. Hed made his grief plain; hed tried arguing emotions. But thisgirl had more than
Ponter's eyes, she had his mind, too—akeen, andytical mind, amind that prized logic and rationdlity.

“All right,” said Adikor. “Condder this: if | am guilty of murdering your father, | will be sentenced. | will
lose not just my ability to reproduce, but my position and my holdings. | will be unable to continue my
work; the Gray Council will surely demand amore direct and tangible contribution from a convicted killer
if | anto remain part of society.”

“And well they should,” said Jasmd.

“Ah, but if I'm not guilty—if no oneisquilty, if your father ismissing, if he'slogt, he needs help. He needs
my help; I'm the only onewho might be ableto ... to retrieve him. Without me, your father is gone for
sure.” Helooked at her golden eyes. “Don't you see? The sensible position isto bieve me: if | am lying,
and | did murder Ponter—well, no punishment will bring him back. But if | am teling the truth, and
Ponter was not murdered, then the only hope he hasisif | can continue to search for him.”

“The mine has been searched,” said Jasmd, flatly.

“Themine, yes, but—" Did he daretell her? It sounded crazy when the words echoed inside his head; he
could only imagine how insane they would seem when given voice. “We were working with pardld
universes” said Adikor. “It's possible—remotely possible, | know, but | refuse to give up on him, on the
man who is so very important to both you and me—that he has, well, dipped, somehow, into another of
those universes.” Helooked at her, imploring. “Y ou must know something of your father'swork. Even if
you made little time for him"—he saw those words cut deep—"he must have told you about our work,
about histheories.”

Jasmel nodded. “Hetold me, yes”

“Wadll, then, there might—just might—be a chance. But | need to get this reeking doodarm basadlarm
over with; | need to get back to work.”

Jasme said nothing for along time. Adikor knew from his own occasiona arguments with her father that
just letting her consider quietly would be more effective than pressng his point, but he couldn't help
himsdf. “Please, Jasme. Please. It'sthe only sensible wager to make: assumethat I'm not guilty, and
theré's achance that we might get Ponter back. Assumethat | am guilty, and heis surely gonefor good.”

Jasme was slent awhile longer, then: “What do you want from me?’

Adikor blinked. “I, ah, | should have thought it was obvious,” he said. “1 want you to speak on my behalf
at the doodarm basadlarm.”

“Me?" exclamed Jasmd. “But I'm one of those accusing you of murder!”

Adikor held up hisleft wrigt. “I've carefully reviewed the documents | was given. My accuser isyour
mother'swoman-mate, Daklar Bolbay, acting on behaf of your mother's children: you, and Megameg
Bek.”

“Exadtly.”



“But she cannot act on your behalf. Y ou've seen 250 moons now; you're an adult. Y es, you can't vote
yet—neither can |, of course—but you are responsible for yoursalf. Daklar is till the tabant of young
Megameg, but not of you.”

Jasmel frowned. “I—I hadn't thought of that. I've gotten so used to Daklar looking after my sster and

“Y ou are your own person under the law now. And no one could better persuade an adjudicator that |
did not murder Ponter than his own daughter.”

Jasmel closed her eyes, took adeep breath, and let it out dowly inalong, shuddery sigh. “All right,” she
sadat lagt. “All right. If theré'sa chance, any chance at al, that my father till lives, | haveto pursueit. |
haveto.” She nodded once. “Yes, I'll be the one to speak on your behalf.”

[Back to Table of Contents]

Chapter 14

The conference room at the Creighton Mine had wall diagrams showing the network of tunnels and drifts.
A hunk of nickel ore sat as a centerpiece on along wooden table. A Canadian flag stood at one end of
the room; the other had alarge window overlooking the parking lot and the rough countryside beyond.

At the head of the table was Bonnie Jean Mah—a white woman with lots of brown hair who was
married to a Chinese-Canadian, hence her last name. She was the director of the Sudbury Neutrino
Observatory, and had just flown in from Ottawa.

Along one side of the table sat Louise Benait, thetall, beautiful postdoc who'd been down in the SNO
control room when the disaster had occurred. And on the other side sat Scott Naylor, an engineer from
the company that had manufactured the acrylic sphere at the heart of SNO. Next to him was Albert
Shawwanossoway, Inco's top expert on rock mechanics.

“All right,” said Bonnie Jean. “ Just to bring everyone up to date, they've started draining the SNO
chamber, before the heavy water gets any more polluted. AECL isgoing to try to separate the heavy
water from the regular water, and, in theory, we should be able to reassembl e the sphere and load it up
with the recovered heavy water, getting SNO back online.” Shelooked at the facesin theroom. “But I'd
dill like to know exactly what caused the accident.”

Naylor, abalding, tubby white man, said, “1'd say the sphere containing the heavy water burst apart
because of pressure from theinside.”

“Could the displacement caused by a man entering the sphere have done that?’ asked Bonnie Jean.

Naylor shook his head. “ The sphere held eleven hundred tonnes of heavy water; you add a human being,
weighing a hundred kilos—one-tenth of aton—and you've only increased the mass by one
ten-thousandth. Human beings have about the same density as water, so the displacement increase would
only be about one ten-thousandth, aswell. The acrylic could easily handle that.”

“Then he must have used an explosive of some sort,” said Shawwanossoway, an Ojibwa of about fifty,
with long, black hair.

Naylor shook his head. “Weve done assays on the water recovered from the tank. There's no evidence
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of any explosve—and there aren't that many that would work soaking wet, anyway.”

“Then what?’ asked Bonnie Jean. “ Could there have been, | don't know, amagmaincursion or
something, and the water boiled?’

Shawwanossoway shook his head. “ The temperature of SNO, and the whole mine complex, is closely
monitored; there was no change. In the observatory cavern, it held steady at its norma vaue of a
hundred and five degrees—Fahrenheit, that is, forty-one Celsius. Hot, but nowhere near boiling.
Remember, too, that the mineisamile and a quarter underground, meaning the air pressure is about
thirteen hundred millibars—30 percent above that a sea-level. And at higher pressures, of course, the
boiling point goes up, not down.”

“What about theflip Sde?’ asked Bonnie Jean. “What if the heavy water froze?’

“Wall, it would indeed have expanded, just like regular water,” said Naylor. He frowned. “Y es, that
would have burst the sphere. But heavy water freezes at 3.82 Celsius. It just couldn't possibly get that
cold that far down.”

L ouise Benoit joined the conversation. “What if more than just the man entered the sphere? How much
material would have to be added before it would burst?’

Naylor thought for amoment. “I'm not sure; it was never speced for that. We aways knew exactly how
much heavy water AECL was going to loan us.” He paused. “Maybe ... | don't know, maybe 10
percent. A hundred cubic meters, or s0.”

“Whichiswhat?' asked Louise. Shelooked around the conference room. “ Thisroom's about Sx meters
onadde, isn'tit?’

“Twenty feet?’ said Naylor. “Yeah, | guess”

“And it'sgot ten-foot callings—that's three meters,” continued Louise. “ So you're talking about avolume
of materia asbig asthe contents of thisroom.”

“Moreor less, | suppose.”
“That'sridiculous, Louise,” said Bonnie Jean. “All you found down there was one man.”

L ouise nodded, conceding that, but then she lifted her arched eyebrows. “What about air? What if a
hundred cubic meters of air were pumped into the sphere?’

Naylor nodded. “I'd thought abouit that. | thought maybe a belch of gas had somehow welled up into the
sphere, athough how it would get inside | have no idea. The water samples we took were somewhat
aerated, but...”

“But what?' asked Louise.

“Well, they were indeed aerated, with nitrogen, oxygen, and some CO2, aswell as some gabbroic rock
dust and pollen. In other words, just regular mine air.”

“Then it couldn't have come from the SNO facility,” said Bonnie Jean.
“That'sright, maam,” said Naylor. “That air isdl filtered; it'sfree of rock dust and other pollutants.”

“But the only parts of the mine connecting to the detector chamber arein the SNO facility,” said Louise.



Naylor and Shawwanossoway both nodded.

“OK, OK,” said Bonnie Jean, steepling her fingersin front of her. “What have we got? The volume of
materid insde the sphere was increased by, a aguess, 10 percent or more. That might have been
caused by an infusion of ahundred cubic meters or more of unfiltered air—although unlessthe air was
pumped in very rapidly, it would have been compressed by the weight of the water, no? And, in any
event, we don't know where the air came from—it certainly wasn't from SNO—or how it was conveyed
into the sphere, right?’

“That's about the sze of it, maam,” said Shawwanossoway.
“ And this man—uwe don't know how he got into the sphere, either?” asked Bonnie Jean.

“No,” said Louise. “The access hatch between the inner heavy-water sphere and the outer regular-water
containment tank was sedled tight even after the sphere broke apart.”

“All right,” said Bonnie Jean, “do we know how this—this Neanderthd, they're calling him—even got
down into the mine?’

Shawwanossoway was the only one present who actually worked for Inco. He spread hisarms. “ The
mine-security people have reviewed the security-cameratapes and access logs for the 48 hours prior to
theincident,” he said. “ Caprini—that's our head of security—swearsthat headswill roll when hefinds out
who screwed up by letting that guy in, and he says even worse will happen when he finds out who's been
tryingto hideit.”

“What if no oneislying?’ sad Louise.

“That's just not possible, Miss Benoit,” said Shawwanossoway. “No one could get down to SNO
without it being recorded.”

“No one could if he came down by the elevator,” said Louise. “But what if he didn't come that way?’

“Y ou think maybe he climbed down two kilometers of vertica air shafts?’ said Shawwanossoway,
scowling. “Eveniif he could do that—and it would take nerves of stedd—security cameras ill would have
recorded him.”

“That'smy point,” said Louise. “He obvioudy didn't go down into the mine. As Professor Mah said,
they're calling him a Neandertha—but he's aNeandertha with some sort of high-tech implant on his
wrigt; | saw that with my own eyes.”

“S0?" said Bonnie Jean.

“Peasel” exclamed Louise. “You al must be thinking the same things I'm thinking. He didn't take the
elevator. He didn't go down the ventilation shafts. He materialized insde the sphere—him, and aroomful
of ar.”

Naylor whistled the opening notes of the origind Star Trek theme.
Everyonelaughed.

“Comeon,” said Bonnie Jean. “ Y es, thisisacrazy Stuation, and it might be tempting to jump to crazy
conclusions, but let's stay down to earth.”

Shawwanossoway could whistle, too. He did his rendition of The Twilight Zone theme.



“Stop that!” snapped Bonnie Jean.

[Back to Table of Contents]

Chapter 15

Mary Vaughan was the only passenger on the Inco Learjet flying from Toronto to Sudbury; she'd noted
on boarding that the plane, painted with dark-green sides, waslabeled “The Nickel Pickle’ onitsbow.

Mary used the brief flight time to review research notes on her notebook compurter; it had been years
since sheld published her study of Neanderthal DNA in Science. As she read through her notes, she
twirled the gold chain around her neck that held the smdll, plain cross she dwayswore.

In 1994, Mary had made aname for hersalf recovering genetic material from a 30,000-year-old bear
found frozen in Y ukon permafrost. And o, two years later, when the Rheinisches Amt fir
Bodendenkmal pflege—the agency responsible for archeology in the Rhineland—decided it wastimeto
see whether any DNA could be extracted from the most famous fossi| of dl, the origina Neanderthal
man, they caled on Mary. Sheld been dubious:. that specimen was desiccated, having never been frozen,
and—opinions varied—it might be as old as 100,000 years, three times the age of the bear. Still, the
chalenge wasirresstible. In June 1996, she'd flown to Bonn, then headed to the Rheinisches

L andesmuseum, where the specimen was housed.

The best-known part—the brow-ridged skullcap—was on public display, but the rest of the boneswere
kept in asted box, within asted cabinet, insde aroom-sized sted vault. Mary was led into the safe by a
German bone preparator named Hans. They wore protective plastic suits and surgeons’ masks; every
precaution had to be taken againgt contaminating the bones with their own modern DNA. Yes, the
original discoverers had doubtless contaminated the bones—but after a century and ahalf, their
unprotected DNA on the surface should have degraded completely.

Mary could only take avery smal piece of bone; the priests a Turin guarded their shroud with equa
jedlousy. Still, it was extraordinarily difficult for both her and Hans—like desecrating agreat work of art.
Mary found hersalf wiping away tears as Hans used a goldsmith's saw to cut asemicircular chunk, just a
centimeter wide and weighing only three grams, from the right humerus, the best preserved of dl the
bones.

Fortunately, the hard calcium carbonate in the outer layers of the bone should have afforded some
protection for any of the origind DNA within. Mary took the specimen back to her lab in Toronto and
drilled tiny pieces out of it.

It took five months of painstaking work to extract a 379-nucleotide snippet from the control region of the
Neanderthd's mitochondrid DNA. Mary used the polymerase chain reaction to reproduce millions of
copies of the recovered DNA, and she carefully sequenced it. She then checked the corresponding bit of
mitochondrial DNA in 1,600 modern humans: Native Canadians, Polynesians, Audtrdians, Africans,
Asans, and Europeans. Every one of those 1,600 people had at least 371 nucleotides out of those 379
the same; the maximum deviation was just eight nucleotides.

But the Neanderthd DNA had an average of only 352 nucleotides in common with the modern
specimens, it deviated by awhopping 27 bases. Mary concluded that her kind of human and
Neanderthals must have diverged from each other between 550,000 and 690,000 years ago for their
DNA to be so different. In contrast, all modern humans probably shared a common ancestor 150,000 or
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200,000 yearsin the past. Although the haf-million-year-plus date for the Neanderthal/modern
divergence was much more recent than the split between genus Homo and its closest rel atives, the
chimps and bonobas, which occurred five to eight million years ago, it was till far enough back that
Mary felt Neanderthals were probably afully separate species from modern humans, not just a
subspecies: Homo neanderthdensis, not Homo sapiens neanderthaenss.

Othersdisagreed. Milford Wolpoff of the Univergity of Michigan was sure that Neandertha genes had
been fully co-opted into modern Europeans; he felt any test strand that showed something different was,
therefore, an aberrant sequence or amisinterpretation.

But many paleoanthropol ogists agreed with Mary's andysis, dthough everyone—Mary included—said
that further studies needed to be done to be sure ... if only more Neanderthal DNA could be found.

And now, maybe, just maybe, more had been found. There was no way this Neanderthal man could be
redl, thought Mary, but if it were...

Mary closed her laptop and looked out the window. Northern Ontario spread out below her, with
Canadian Shield rocks exposed in many places and aspen and birch dotting the landscape. The plane
was beginning its descent.

* % %

Reuben Montego had no ideawhat Mary Vaughan looked like, but since there were no other passengers
aboard the Inco jet, he didn't have any trouble spotting her. She turned out to be white, in her late thirties,
with honey-blond hair showing darker roots. She was perhaps ten pounds overweight, and, as she came

closer, Reuben could see that she clearly hadn't gotten much seep the night before.

“Professor Vaughan,” Reuben said, offering hishand. “1'm Reuben Montego, the M.D. at the Creighton
Mine. Thank you so very much for coming up.” He indicated the young woman held picked up on the
way to the Sudbury arport. “Thisis Gillian Ricci, the press officer for Inco; she'sgoing to look after
you.”

Reuben thought Mary looked inordinately pleased to see the attractive young woman who was
accompanying him; maybe the professor was alesbian. He reached out to take the suitcase Mary was
holding. “Here, let me hepyou.”

Mary relinquished the bag, but she fell in beside Gillian, rather than Reuben, asthey walked acrossthe
tarmac, the summer Sun beating down. Reuben and Gillian were both wearing sunglasses, Mary was
squinting againgt the brightness, evidently having forgotten to bring apair.

When they arrived a Reuben's wine-colored Ford Explorer, Gillian politely began to get in the back sest,
but Mary spoke up. “No, I'll sitthere,” she said. “|—ah—I want to stretch out.”

Her odd statement hung between them for asecond, and then Reuben saw Gillian shrug alittle and move
up to the front passenger's sedt.

They drove directly to St. Joseph's Hedlth Centre, on Paris Stret, just past the snowflake-shaped
museum Science North. Along the way, Reuben briefed Mary about the accident at SNO and the
strange man who had been found.

Asthey pulled into the hospital parking lot, Reuben saw three vansfrom local TV dations. Surely
hospital security was keeping reporters away from Ponter, but, just as surely, the journdists would be
following thisstory closdly.



When they arrived a room 3-G, Ponter was standing up, looking out the window, his broad back to
them. He was waving—and Reuben redlized that TV cameras must be trained up at hiswindow. A
cooperative celebrity, thought Reuben. The mediaare going to love thisguy.

Reuben coughed politely, and Ponter turned around. He was backlit by the window and till hard to
make out. But as he stepped forward, the doctor enjoyed watching Mary's jaw drop when she got her
first good look at the Neanderthal. Sheld briefly seen Ponter on TV, sheld said, but that seemingly hadn't
prepared her for the redlity.

“So much for Carleton Coon,” Mary said, after apparently recovering her wits.
“Say what?” said Reuben sharply.

Mary looked puzzled, then flustered. “ Oh, my, no. Carleton Coon. He was an American anthropologi<t.
He'sthe guy who said if you dressed a Neandertha up in a Brooks Brothers suit, held have no trouble
passing for aregular human.”

Reuben nodded. “Ah,” he said. Then: “Professor Mary Vaughan, 1'd like you to meet Ponter.”
“Hello,” said thefema e voice from Ponter'simplant.

Reuben saw Mary'seyesgowide. “Yes” hesad, nodding. “ That thing on hiswrigt istaking.”
“What isit?’ asked Mary. “A taking watch?’

“Much more.”

Mary leaned in for alook. “1 don't recognize those numerds, if that's what they are,” she said.
“ And—say—aren' they changing too fast for seconds?’

“You'vegot agood eye,” said Reuben. “Y eah, they are. The display usesten digtinct numerds, dthough
none of them look like any I've ever seen. And | timed it: it increments every 0.86 seconds, which, if you
work it out, is exactly one one-hundred-thousandth of aday. In other words, it's a decimal-counting
Earth-based time digplay. And, asyou can seg, it'savery sophisticated device. That'snot an LCD; |
don't know what it is, but it's readable no matter what angle you look at it or how much light isfalling on
it

“My nameisHak,” said theimplant on the strange man's left wrigt. “1 am Ponter's Companion.”
“Ah,” said Mary, straightening up. “Um, pleased to meset you.”

Ponter made a series of deep soundsthat Mary couldn't understand. Hak said, “ Ponter is pleased to
mest you, too.”

“We spent the morning having alanguage lesson,” said Reuben, looking now at Mary. “Asyou can see,
weve made somered progress.”

“Apparently,” said Mary, astonished.
“Hak, Ponter,” said Reuben. “Thisis Gillian.”
“Hello,” said Hak. Ponter nodded in agreement.

“Hello,” sad Gillian, trying, Reuben thought, to remain compaosed.



“Hak is—well, | guess computer istheright term. A talking, portable computer.” Reuben smiled. “Beats
al hel out of my PAm Filot.”

“Does—does anyone make adevice likethat?' asked Gillian.

“Not asfar as| know,” said Reuben. *But she—Hak—has an apparently perfect memory. Tell her a
word once, and she'sgot it for good.”

“And thisman, this Ponter, herealy doesn't spesk English?’ asked Mary.
“No,” said Reuben.

“Incredible” said Mary. “Incredible.”

Ponter'simplant bleeped.

“Incredible,” repeated Reuben, turning to Ponter. “It means not believable'—another bleep—"not true.”
Hefaced Mary again. “We worked out the concepts of true and false using some smple math, but, as
you can see, weve till go awaysto go. For one thing, although it clearly seemseasier for Hak, with her
perfect memory, to learn English, than for usto learn her language, neither she nor Ponter can make the
ee sound, and—"

“Redly?’ said Mary. Shelooked quite earnest, Reuben thought. He nodded.
“Your nameisMare” said Hak, demondrating the point. “Her nameis Gill'an.”
“That's—that'samazing,” sad Mary.

“Isit?’ said Reuben. “Why?’

Mary took adeep bresth. “ There'sbeen alot of debate over the years about whether Neanderthals
could speak, and, if they could, what range of sounds they could have made.”

“And?’ said Reuben.

“Some linguigts think they couldn't have made the ee phoneme, because their mouths would have been
much longer than ours”

“So heisaNeandertha!” declared Reuben.

Mary took another breath, then let it dowly out. “Well, that'swhat I'm hereto find out, isn't it?" She set
down the small bag she'd been carrying and opened it up. She then pulled out a pair of latex glovesand
snapped them on. Next, she removed aplastic jar full of cotton swabs and extracted one.

“I need you to get him to open hismouth,” said Mary.
Reuben nodded. “ That one's easy.” He turned to Ponter. “Ponter, open mouth.”

There was a second's lag—Hak, Reuben had learned, could convey the trand ation to Ponter without the
others hearing it. Ponter rolled his continuous blond eyebrow up his browridge—quite astartling
sght—asif surprised by the request, but did as he was asked.

Reuben was astonished. Hed had afriend in high school who could stuff hisown fist dl theway into his
mouth. But Ponter's mouth went back so far and was so capacious, he probably could have stuffed in not
just hisfist but athird of hisforearm aswell.



Mary moved in tentatively and reached her swab into Ponter's mouth, swiping it acrosstheinsde of his
long, angled cheek. “ Cellsin the mouth dough off easily,” she said, by way of explanation, gpparently
noting Gillian's quizzical expresson. “It'sthe smplest way to take a DNA specimen.” She pulled out the
swab, immediately transferred it to a sterile container, sealed, then labeled the container, and said, “OK,
that'sdl | need.”

Reuben amiled a Gillian then a Mary. “Great,” he said. “When will we know for sure?’
“Wéll, I've got to get back to Toronto, and—"

“Of course, if youwant,” said Reuben, “but, well, | called afriend of minein Laurentian's Department of
Chemidtry and Biochemistry. Laurentian'satiny university, but they've got a great |ab that does contract
DNA forensics work for the RCMP and the OPP. Y ou could do your work there.”

“Inco will certainly put you up a the Ramada,” added Gillian.

Mary was clearly taken aback. “I...” But then she seemed to reconsider. “ Sure,” she said. * Sure, why
not?’

[Back to Table of Contents]

Chapter 16

Now that Jasmel had agreed to speak on Adikor's behalf, the next step should have been for him to take
her out to the Rim and show her the scene of the so-called crime. But Adikor begged Jasmel's indulgence
for adaytenth or so, saying there was one more errand he had to run here in the Center.

Ponter, of course, had had Klast as hiswoman-mate; Adikor remembered her fondly, and had been very
sad when sheld died. But Adikor had awoman of his own, and she, wonderfully, was till very much
alive. Adikor had known the lovely Lurt Fradlo aslong as hed known Ponter, and he and Lurt had one
son, Dab, a148. Still, despite knowing her that long, Adikor had only occasionaly beento Lurt's
chemidry lab; after al, when Two became One, it was a holiday and nobody went to work. Fortunately,
his Companion knew the way, and it directed him there.

Lurt'slab was made entirely of stone; although there was only asmall chance of an explosonin any
chemistry lab, safety dictated making the structure out of something that could contain blasts and fires.

Thefront door to the lab building was open. Adikor walked in.

“Hedthy day,” said awoman, doing, Adikor thought, an admirable job of hiding her surprise at seeing a
man here a thistime of month.

“Hedthy day,” replied Adikor. “I'm looking for Lurt Fradlo.”
“Shel'sdown that hall.”

Adikor smiled and headed along the corridor. “Hedlthy day,” he called, as he stuck hishead in the door
to Lurt'slab.

Lurt turned around, abig grin on her lovely face. “Adikor!” She closed the distance between them and
gave him ahug. “What a plessant surprise!”
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Adikor couldn't remember ever seeing Lurt during Last Five before. She seemed perfectly sane and
rationd—and so had Jasme, for that matter. Maybe thiswhole Last Five thing was overblown in men's
minds...

“Hello, beautiful,” said Adikor, squeezing her again. “It's good to see you.”
But Lurt knew her man well. “Something'swrong,” she said, rleasing him. “What isit?’

Adikor looked back over his shoulder, making sure they were done. He then took Lurt's hand and led
her across the room to a couple of lab chairs next to achart of the periodic table; the only other animate
entitiesin the lab were apair of spindly robots, one pouring liquid between beakers; another assembling a
structure out of pipesand glassware. Adikor sat down, and Lurt took the seat next to him.

“I've been accused of murdering Ponter,” he said.
Lurt'seyeswent wide. “Ponter is dead?”’

“I don't know. He been missing since yesterday afternoon.”

“I was at aflensing party last night,” said Lurt. “I hadn't heard.”

Hetold her the whole story. She was sympathetic, and never expressed disbelief in Adikor'sinnocence;
Lurt'strust in him was something Adikor could aways count on.

“Would you like meto spesk for you?’ asked Lurt.

Adikor looked away. “Wdll, that'sthe thing. Y ou see, I've dready asked Jasmdl.”

Lurt nodded. “Ponter's daughter. Y es, that would impress an adjudicator, | should think.”
“That was my thought. | hope you don't fed dighted.”

She amiled. “No, no, of course not. But, 100k, if theré's anything else | can do to help...”

“Wadll, thereisonething,” said Adikor. He pulled asmal via out of hiship pouch. “Thisisasample of a
liquid | collected at the site of Ponter's disappearance; there were buckets of it on the floor. Could you
do an assay onit for me?’

Lurt took thevia and held it up to thelight. “ Sure,” she said. “And if therés anything elsel can do, just

* % %

Ponter's daughter Jasmel accompanied Adikor back to the Rim. They went straight to the nickel mine;
Adikor wanted to show Jasmel exactly where her father had disappeared. But when they got to the
mine-shaft eevator sation, Jasmel |ooked hesitant.

“What'swrong?’ asked Adikor.
“Il—um, I've got claustrophobia.”

Adikor shook his head, confused. “No, you don't. Ponter told me how when you werelittle, you liked to
hide insgde dobaak cubes. And he took you caving last tenmonth.”

“Wdl, um...” Jesmd trailed off.



“Oh,” said Adikor, nodding his head, getting it. “ Y ou don't trust me, do you?’

“It'sjust that ... well, my father was the last person to go down there with you. And he never came back
up.”

Adikor sighed, but he could see her point. Somebody—some private citizen—had to accuse Adikor of
the crime, or the legal proceedings could not continue. Why, if he now got rid of Jasmel and Megameg
and Bolbay, perhaps there would be no one I eft to press the accusation...

“We can get someoneto go downwith us,” said Adikor.

Jasmd considered, but she, too, must have been thinking about how everything took on new significance
during atimelikethis. Y es, she could ask for an escort—someone she redly knew, someone she trusted
implicitly. But that person might be called for questioning, too, if thiswent to afull tribund. “Yes,
adjudicators, | know that Jasmel is speaking on behdf of Adikor, but even she wastoo frightened of him
to go down into the mine done with him. And can you blame her? After what he did to her father?’

Finaly, though, she managed asmal smile—aamile that reminded Adikor abit of Ponter's own. “No,”
shesad. “No, of coursenot. I'mjust edgy, | guess.” She amiled more, making light of it. “It isthat time of
month, after al.”

But asthey approached the elevator station, a particularly burly man emerged from behind it. “ Stop right
there, Scholar Huld,” he said.

Adikor fdlt sure held never seen the man beforein hislife. “Yes?’
“Y ou're thinking of going down to your [ab?’

“I am, yes. Who areyou?’

“Gaskdol Dut,” said the man. “My contribution is enforcement.”
“Enforcement? Of what?’

“Of your judicid scrutiny. | can't let you go underground.”
“Judicid scrutiny?’ said Jasmel. “What'sthat?’

“It means,” said Dut, “that the transmissions from Scholar Huld's Companion are being monitored
directly by aliving, breathing human being asthey arerrecaeived a the dibi-archive pavilion—and they will
be s0, ten tenths a day, twenty-nine days amonth, until if and when hisinnocenceis proven.”

“I didn't know you were alowed to do that,” said Adikor, shocked.

“Oh, yes, indeed,” said Dut. “The moment Daklar Bolbay lodged her complaint against you, an
adjudicator ordered you placed under judicid scrutiny.”

“Why?" said Adikor, trying to control hisanger.

“Didn't Bolbay transfer adocument to you explaining this?” asked Dut. “ An oversight, if shedidnt.
Anyway, judicid scrutiny ensures that you don't attempt to leave this jurisdiction, tamper with potential
evidence, and so forth.”

“But I'm not trying to do any of thosethings,” said Adikor. “Why won't you let me go down to my [ab?’



Dut looked at Adikor asif he couldn't believe the question. “Why not? Because your Companion's
signals won't be detectable from down there; we wouldn't be able to keep you under scrutiny.”

“Marrowlessbone,” said Adikor, softly.

Jasmel crossed her armsin front of her chest. “1'm Jasmel Ket, and—"

“I know who you are,” said the enforcer.

“Wall, then, you know that Ponter Boddit was my father.”

The enforcer nodded.

“Thismanistrying to rescue him. Y ou haveto let him go down to hislab.”

Dut shook his head in astonishment. “Thisman isaccused of killing your father.”

“Butit'spossble hedidnt,” said Jasmd. “ My father might till be dive. The only way to find out isto
repest the quantum-computing experiment.”

“I don't know anything about quantum experiments,” said Dut.
“Why doesn't that surpriseme?’ said Adikor.

“My, you are amouthy one, aren't you?’ said Dut, looking Adikor up and down. “Anyway, my orders
aresample. Keep you from leaving Saldak, and keep you from going to your lab. And | received acall
from the aibi-archive pavilion saying you were heading off to do precisdy that.”

“I haveto go down there,” said Adikor.

“Sorry,” said Dut, crossing hisown massive armsin front of his massive chest. “Not only can't you be
monitored from down there, but you might try to get rid of evidence that hasn't yet been found.”

Jasme did indeed have her father's quickness of mind. “ There's nothing preventing me from going down
to thelab, isthere? 'm not under judicia scrutiny.”

Dut considered this. “No, | suppose not.”
“All right,” said Jasmél, turning now to Adikor. “Tell mewhat to do to try to bring my father back.”

Adikor shook his head. “It's not that easy. The equipment is very complex, and, since Ponter and |
assembled it oursalves, haf the control buds aren't even labeled.”

Jasmd was clearly frustrated. Shelooked at the big man. “Waell, what if you went down with us? Y ou'd
be able to see what Adikor was doing.”

“Go down there?’ Dut laughed. “Y ou want me to go to the one place my Companion can't be
monitored—and to do so with a person who may well have committed murder there previoudy? Y ou're
ruffling my back hair.”

“Y ou haveto let him go down there,” Jasme said.
But Dut just shook hishead. “No. What | haveto do is keep him from going down there.”
Adikor thrust out hisjaw. “How?’ he said.



“I—I beg your pardon?’ replied Dut.
“How? How are you going to keep me from going down there?’
“By whatever means necessary,” said Dut, histone even.

“All right, then,” said Adikor. He sood mationlesdy for amoment, asif thinking about whether he redlly
wanted to try this. “ All right, then,” he said again, and started walking purposefully toward the entrance to
the eevator.

“Stop,” said Dut, with no particular force to the word.

“Or what?" said Adikor, without looking back. He tried to sound fearless, but his voice cracked, which
didn't redly give the effect he wanted. “ Are you going to stave in my skull?” Despite himsdlf, his neck
muscles contracted, aready preparing for the blow.

“Hardly,” said Dut. “I'll just put you to deep with atranquilizer dart.”

Adikor stopped walking and turned around. “Oh.” Well, held never run up against the law before—nor
had he known anyone who ever had. He supposed it made sense that they had away to stop people
without actualy hurting them.

Jasmel interposed herself between Dut's dart launcher, which was now in his hand, and Adikor. “Y oull
have to shoot mefirgt,” she said. “He's going down there.”

“If you like. But | should warn you: you'll wake up with an awful headache.”
“Please!l” said Jasmd. “He'strying to save my father—don't you understand?’

For once Dut's voice had somewarmth init. “Y ou're clutching at smoke. | know it must be very hard to
ded with, but you haveto face redity.” He gestured with hislauncher for the two of them to sart walking
away from the mine. “I'm sorry, but your father isdead.”
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Chapter 17

The geneticslab a Laurentian didn't have the specia equipment for extracting degraded DNA from old
specimensthat Mary'slab at Y ork did. But none of that would be needed. It was astraightforward
matter to take the cells from Ponter's mouth and extract DNA from one of the mitochondria; any genetics
facility in theworld could have doneit.

Mary introduced two primers—smdl pieces of mitochondria DNA that matched the beginning of the
sequence that she had identified years ago in the German Neanderthd fossil. She then added the enzyme
DNA-polymerase, triggering the polymerase chain reaction, which would cause the section shewas
interested in to be amplified, reproducing itsaf over and over again, doubling the quantity each time. She
would soon have millions of copies of the string to andyze.

As Reuben Montego had said, the Laurentian |ab did alot of forensic work, and so had sealing tape that
could be applied to the glassware. The tape was used S0 that geneticists could truthfully testify that there
was no way the contents of avia could have been tampered with while out of their sight. Mary sedled the
container in which the PCR amplification was happening and wrote her sgnature on the sedl.
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Shethen used aweb terminal in thelab to access her email a Y ork. She'd received more emailsin the
last day than she had in the preceding month, and many of them were from Neandertha experts around
the world who had somehow gotten wind of the fact that she was now in Sudbury. There were messages
from Washington University, the University of Michigan, UCB, UCLA, Brown, SUNY Stony Brook,
Stanford, Cambridge, Britain's Natura History Museum, France's Ingtitute of Quaternary Prehistory and
Geology, her old friends at the Rheinisches L andesmuseum, and more—all asking for samples of the
Neanderthad DNA while, at the sametime, making ajoke of it, asif, of course, this couldn't redly be
happening.

Sheignored all those messages, but she did fed aneed to send anote to her grad student back at Y ork:
Daia

Sorry to leave you in the lurch, but | know you can handle things. I'm sure you've seen the reportsin the
press, and dl | can say right now is, yes, there really does seem to be a chance that he might be a
Neanderthd. I'm running DNA testsright now to find out for sure.

| don't know when I'll be back. I'll probably stay here afew more daysat least. But | wanted to tell you
..towarnyouredly ... that | think aman wastrying to follow mewhen | left thelab on Friday night. Be
careful ... if you are going to work late, have your boyfriend come and meet you at the end of the day or
cal for awalking companion to escort you back to the residence.

Take care.

MNV

Mary read the note over a couple of times, then clicked “ Send Now.”
It was the least she could do.

Shethen smply sat, saring a the screen for along, long time.
Damnit.

Damnit. Damnit. Damnit.

She couldn't get it out of her head—not for five minutes. She guessed that fully half her waking thoughts
today had been devoted to the horrible events of—My God, had it redlly only been yesterday? It seemed
so much longer ago than that, although the memories of the horrible things held doneto her were il
scapel sharp.

Had she been down in Toronto, she might have talked it over with her mother, but—

But her mother was agood Cathalic, and there was no way to avoid unpleasant issueswhen discussing a
rape. Mom would be worried about whether Mary might be pregnant—not that she'd ever countenance
an abortion; Mary and she had argued about John Paul's edict that raped nunsin Bosniahad to bring
their children to term. And telling her mother that there was nothing to worry about because Mary wason
the Fill would hardly be better. Asfar as Mary's parents had been concerned, the rhythm method was
the only acceptable form of birth control—Mary thought it was amiracle that she only had three sblings
instead of adozen.

And, indeed, she could speak to her siblings, but ... but ... but there was no way she could talk to a
man—any man—about this. That |eft out her brothers Bill and John. And her one sster, Christine, had
moved to Sacramento, and somehow this didn't seem to be the sort of thing she wanted to talk about
over the phone.



And yet, she had to speak to someone. Someone in person.
Someone here.

Therewas a copy of the Laurentian caendar sitting on atable in the lab; Mary found the campus map in
it, and located what she was looking for. She got up and made her way down the corridor to the sairs,
crossed over from Science One to the Classroom Building, then headed down to what she'd learned
Laurentian students called “the bowling aley"—the long ground-floor glass corridor that ran between the
Classroom Building and the Great Hall. She waked down itslength, afternoon sun streaming in, past a
Tim Hortons donut stand and afew kiosks devoted to student activities. Shefinaly turned |eft at the
bowling dley'sfar end, going past the liaison office, up the stairs, past the campus bookstore, and down
asghort corridor.

Going to the rape-crisis center at Y ork University would have been out of the question. The counselors
there were volunteers mostly, and, athough they al were doubtless supposed to keep things confidentid,
the gossip that afaculty member had been attacked might proveirresistible. Plus, she might be seen
entering or leaving the facility.

But Laurentian University, small asit was, had arape-crisis center, too. The sad truth wasthat every
university needed to have one; sheld heard there was even one at Ord Roberts University. Nobody here
knew Mary, and she hadn't yet been interviewed on TV, dthough she doubtless would be once she had
results of Ponter's DNA tests. So, if she wanted any anonymity at dl, this couldn't wait.

The door was open. Mary entered the small reception area. “Hello,” said the young black woman behind
the desk. She stood up and walked over to Mary. “Comein, comein.” Mary understood her
solicitousness. Many women probably madeit to the threshold, but then scurried away, unableto give
voice to what had happened to them.

Still, thewoman could probably tell that if Mary were arape victim, it hadn't just happened. Mary's
clothesweren't disheveled, and her make-up and hair were dl fine. And the center must get vistorswho
weren't victims: people coming in to volunteer, to do research, to service the photocopier.

“Have you been hurt?’ asked the woman.
Hurt. Y es, that was the right approach. It was easier to admit you'd been hurt than to accept the R-word.
Mary nodded.

“I haveto ask,” said the woman. She had large brown eyes, and asmall jeweled stud in her nose. “Did it
happen today?’

Mary shook her head.

For half asecond, the woman looked—wel|, disappointed would be the wrong word, Mary thought, but
things were doubtless much moreinteresting if it had just occurred, if the rape kit was to be employed to
gather evidence, if...

“Yederday,” said Mary, speeking for thefirst time. “Last night.”
“Was it—was it someone you know?’

“No,” said Mary ... but then she paused. Actually, she wasn't sure of the answer to that question. The
monster had worn a ski mask. It could have been anyone: a student sheld taught; another faculty
member; someone from the support staff; a punk from the Jane-Finch corridor. Anyone. “1 don't know.



He—he had amask on.”

“I know he hurt you,” said the young woman, putting an arm through Mary's and leading her further
ingde, “but did heinjure you? Do you need to see adoctor?’ The woman held up ahand. “Weve got an
excdlent femae doctor on cal.”

Mary shook her head again. “No,” she said. “He had a—"Mary's voice broke, surprising hersdf. She
tried again. “He had aknife, but he didn't useit.”

“Animd,” said thewoman.
Mary nodded in agreement.

They moved into an inner room, with walls painted asoft pink. There were two chairs, but no
couch—even here, even in this sanctuary, the sight of acouch might be too much. The woman gestured
for Mary to take one of the chairs—a padded easy chair—and she took the other one, Sitting opposite
her, but reaching over and gently taking Mary's|eft hand.

“Would you liketo tell me your name?’ asked the woman.

Mary thought about giving afake name, or maybe—she didn't want to lie to this sweet young person
who was trying so hard to help; maybe shed tell the woman her middle name, Nicole—that wouldn't
redly bealie, then, but it would still conceal her identity. But when she opened her mouth, “Mary” came
out. “Mary Vaughan.”

“Mary, my nameisKeisha”

Mary looked at her. “How old are you?’ she asked.
“Nineteen,” said Keisha

So young. “Wereyou ... wereyou ever...?7’

Keisha pressed her lips together and nodded.
“When?’

“Threeyearsago.”

Mary felt her own eyes go wide. She would have been just sixteen then; it might—my God, her firgt time
might have been arape. “I'm o sorry,” said Mary.

Keishatilted her head, accepting the comment. “I won't tell you you'll get over it, Mary, but you can
aurviveit. And well help you to do just that.”

Mary closed her eyes and took a deep breath, then let it out dowly. She could fed Keishagently
sgueezing her hand, transfusing strength into her. At last, Mary spoke again. “I hate him,” she said. She
opened her eyes. Keishas face was concerned, supportive. “And...” said Mary, dowly, softly, “I hate

mysdf for letting it happen.”

K eisha nodded and reached over with her other arm, taking and gently holding Mary'sright hand, as
wall.

[Back to Table of Contents]
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Chapter 18

Adikor and Jasmel walked back from the mine to Adikor's home, the house he'd shared with Ponter.
The eectric lighting ribs came on in response to Adikor's spoken request, and Jasmel looked around with
interest.

Thiswas Jasmd'sfirst time visting what had been her father's resdence; Two dways became One by the
men coming into the Center, rather than the women going out to the Rim.

Jasmel was fascinated in amelancholy sort of way as she poked about the house, looking at Ponter's
collection of sculptures. Sheld known he liked stone rodents, and had indeed made ahabit of giving him
such carvings every time therewas alunar eclipse. Jasmel knew Ponter particularly liked rodents made of
minerasthat weren't indigenous to the animal’s own area—his pride and joy, judging by its place next to
thewadlak dab—was a hdf-3ze beaver, aloca anima, molded from malachite imported from centra

Evsoy.

While she continued to putter around, Adikor's Companion made a plunk sound. “Hedlthy day,” he said
intoit. “Oh, wonderful, love. Great news! Be patient abest...” Heturned to Jasmd. “Y ou'll want to hear
this, it'smy woman-mate, Lurt. Shesgot an analysisof that liquid | found in the quantum-computing lab

after your father disgppeared.” Adikor pulled out a control bud on his Companion, activating the externa

Speaker.

“Jasmd Ket—Ponter's daughter—iswith me now,” said Adikor. “ Go ahead.”

“Hedthy day, Jasmd,” said Lurt.

“Andtoyou,” said Jasmel.

“All right,” continued Lurt, “ This should surprise you. Do you know what the liquid you brought meis?’
“Water, I'd thought,” said Adikor. “Isntit?’

“Sort of. It'sin fact heavy water.”

Jasmel raised her eyebrow.

“Redly?’ sad Adikor.

“Yes” said Lurt. “Pure heavy water. Of course, heavy-water molecules do occur in nature; they make
up about point-zero-one percent of normal rain water, for instance. But to get a concentration like
this—well, I'm not sure how it would be done. | suppose you could devise atechnique to fractionate
naturally occurring water, based on the fact that heavy water isindeed about 10 percent heavier, but
you'd have to process an enormous amount of water to separate out the amount you said you found. |
don't know of any facility that can do that, and | can't think of any reason why someone would want to
doit”

Adikor looked at Jasmel, then back at hiswrist. “ There's no way it's naturally occurring? No way it could
have welled up from the rocks?’

“Not achance” said Lurt'svoice. “It was dightly contaminated with what | eventualy redlized wasthe
cleaning solution used on the floors of your |ab; there must have been adried resdue of it that dissolved
inthe water. But otherwise it was absolutely pure. Ground water would have mineras dissolved iniit; this
was manufactured. By whom, | don't know, and how, I'm not sure—Dbuit it absolutely isn't something that



occurred naturaly.”
“Fascinating,” said Adikor. “ And there was no trace of Ponter's DNA?’

“No. Therewasalittle of your own—-doubtless you doughed off some cells while mopping up the
water—but none of anyone else's. No traces of blood plasmaor anything else that might have come from
him, ether.”

“All right. Many thankg!”

“Hedlthy day, my dear,” said Lurt'svoice.

“Hedlthy day,” repeated Adikor, and he pulled the control bud that broke the connection.
“What isheavy water?’ asked Jasmdl.

Adikor explained, then: “I1t must bethe key,” he said.

“Y ou'retdling the truth about the source of the heavy water?” asked Jasmd.

“Yes, of course,” Adikor said. “1 collected it from the floor of the computing chamber after Ponter
disappeared.”

“It's not poisonous, isit?’

“Heavy water?| can't imagine why it would be.”
“What uses doesit have?’

“Nonethat | know of.”

“Theré's no way my father's body could have been—I don't know—converted somehow into heavy
water?’

“I highly doubt it,” said Adikor. “ And theré's no trace of the chemicals that made up hisbody. He didn't
disntegrate or spontaneousy combust; he smply disappeared.” Adikor shook his head. “Maybe
tomorrow, a the doodarm basadlarm, we can explain to the Adjudicator why we need to go down to
thelab. Until then, | hope Ponter isall right, wherever he might be.”

* % %

After getting Mary Vaughan set up in the genetics lab at Laurentian, Reuben Montego grabbed some
lunch at a Taco Bell, then headed back to St. Joseph's Hedlth Centre. In the lobby he saw L ouise Benoit,
that beautiful French-Canadian postdoctoral student from SNO. She was arguing with someone who
appeared to be from the hospita's security department.

“But | saved hislifel” Reuben heard Louise exclam. “Hed certainly want to see mel”
Reuben walked up to the young woman. “Hello,” he said. “What's the problem?’

The woman turned her lovely face toward him, her brown eyes going wide with gratitude. “Oh, Dr.
Montego!” she said. “Thank God you're here. | came to see how our friend is doing, but they won't let
me go up to hisfloor.”

“I'm Reuben Montego,” said Reuben to the security man, amuscular fellow with red hair. “1'm Mr.
Ponter's...” Well, why not?*...genera practitioner; you can confirm that with Dr. Singh.”



“I know who you are,” said the security man. “ And, yes, you're on the gpproved list.”

“Wadll, thisyoung lady iswith me. She did indeed save Ponter'slife at the Sudbury Neutrino
Observatory.”

“Very well,” said the man. “ Sorry to be apain, but we've got reporters and curious members of the
public trying to snesk in dl thetime, and—"

At that moment, Dr. Naoniha Singh walked by, sporting, today, adark-brown turban. “Dr. Singh!”
called Reuben.

“Hello,” said Singh coming over and shaking Reuben's hand. “ Escaping from the telephone, are we?
Mine has been ringing off the hook.”

Reuben smiled. “Mine, too. Everybody wants to know about our Mr. Ponter, it seems.”

“Y ou know I'm delighted that heiswell,” said Singh, “but, redly, | would like to discharge him. We don't
have enough hospital beds asit is, thanksto Mike Harris.”

Reuben nodded sympatheticaly. Harris, the tightwad premier of Ontario, had closed or amalgamated
many hospitals acrass the province.

“And,” continued Singh, “not putting too fine apoint on it, but if he could be gone from here, perhaps|
would stop being pestered by the media”

“Where should we take him?’ asked Reuben.
“That | am not knowing,” replied Singh. “Buit if heiswell, he does not belong in ahospita.”

Reuben nodded. “ All right, OK. Well take him with uswhen we leave. Isthere away to sneak him out
without the press seeing?’

“Thewholeidea,” said Singh, “isfor the pressto know heisgone.”
“Yes, yes,” said Reuben. “But wed like to get him somewhere safe before they redize.”

“All right,” said Singh. “Take him out via the underground garage. Park in there; take the Saff elevator
down to B2, and exit through the corridor there. Aslong as Ponter keeps his head down in your car, no
onewill seehim departing.”

“Excdlent,” said Reuben.

“Pleaseto take him today,” said Singh.
Reuben nodded. “I will.”

“Thank you,” said Singh.

Reuben and Louise headed updtairs.

“Héllo, Ponter,” said Reuben, as he came into the hospital room. Ponter was sitting up on the bed,
wearing the same clothes hed been found in.

At first Reuben thought Ponter had been watching TV, but then the doctor noticed the way he was
holding up hisleft arm, with Hak's glass eye faced toward the monitor. More likely, the Companion had



been listening to further language samples, trying to pick up more words from context.

“Hello, Reuben,” said Hak, presumably on behalf of Ponter. Ponter turned to look at L ouise. Reuben
noted that he didn't react the way anorma human male might; there was no smile of ddlight at the
unexpected vigt from a gorgeous young woman.

“Louise” said Reuben. “Meet Ponter.”
Louise stepped forward. “Hello, Ponter!” she said. “I'm Louise Benoit.”
“Louise pulled you out of thewater,” Reuben said.

Ponter now did smile warmly; perhaps everyone here looked the same to him, thought Reuben. “Lou—"
said Hak's voice. Ponter shrugged apologetically.

“He can't make the ee sound in your name,” said Reuben.
Louisesmiled. “That'sdl right. Y ou can cal me Lou; lotsof my friendsdo.”
“Lou,” repeated Ponter, speaking for himsdlf in hisdeep voice. “I—you—I...”

Reuben looked at Louise. “Were gtill building up hisvocabulary. I'm afraid we haven't gotten to social
niceties yet. I'm sure he's trying to say thank you for saving hislife.”

“My pleasure,” said Louise. “I'm glad you're dl right.”
Reuben nodded, “ And spesking of being al right,” he said, “Ponter, you from herego.”

Ponter's one continuous eyebrow rolled up hisbrowridge. “Yes!” said Hak, spesking again for him.
“Where? Where go?’

Reuben scratched the side of his shaved head. “ That's a good question.”
“Far,” said Hak. “Far.”
“Y ou want to go far away?’ said Reuben. “Why?’

“The—the...” Hak trailed off, but Ponter moved a hand up, covering his giant nose—perhapsthe
Neandertha equivaent of pinching one's nogtrils.

“Thesmd|?" said Reuben. He nodded and turned to Louise. “With ahonker like that, I'm not surprised
that he's got akeen sense of smell. | hate the smell of hospitals mysdlf, and | spend alot of timein them.”

Louiselooked at Ponter, but spoke to Reuben. * Y ou still have no ideawhere hesfrom?’
“No.”

“I'm thinking pardld world,” said Louise, Smply.

“What?’ said Reuben. “Oh, come on!”

Louise shrugged. “Where e se could he be from?’

“Well, that's agood question, but...”

“Andif heisfromapardld world,” said Louise, * suppose that world doesn't have internal-combustion



engines, or any of the other thingsthat pollute our air. If you redly did have avery senstive nose, you'd
never adopt stinking technologies.”

“Perhaps, but that hardly means he'sfrom another universe.”

“Either way,” said Louise, brushing her long, brown hair out of her eyes, * he probably wantsto go
somewhere away from civilization. Somewhere where it doesn't smell asbad.”

“Wadll, | can get aleavefrom Inco,” said Reuben. “ The beauty of being the saff physician isthat you get
to write your own leave authorizations. I'd really like to keep working with him.”

“I've got nothing to do, ether,” said Louise, “while they're draining the SNO facility.”

Reuben felt his heart pound. Damn, he was still ahound dog! But surdly L ouise was thinking of coming
with them because of her scientific interest in Ponter. Still, it would be lovely to spend moretimewith her;
her accent was incredibly sexy.

“I wonder if the authoritieswill try to take him again,” said Reuben.

“It'sonly been aday since hegot here” said Louise, “and | bet no onein Ottawaisredly taking it
serioudy yet. It'sjust another crazy Nationa Enquirer-type story. Federa agents and military types don't
show up every time someone clams a UFO has been sighted. I'm sure they haven't even begun to think
thismight bered.”

* * %

The smellsareindeed awful, thought Ponter, as he looked at Lou and Reuben. They made a stark
contrast: him with dark skin and completely bald, and her with skin even paer than Ponter's own, and
with thick, brown hair cascading past her narrow shoulders.

Ponter was il frightened and confused, but Hak whispered soothing wordsinto his cochlear implants
whenever the Companion detected that Ponter's vital Signs were getting too agitated. Without Hak's aid,
Ponter felt sure he would have gone mad by now.

So much had happened in such ashort time! Just yesterday, he had awoken in his own bed with Adikor,
had fed his dog, had gone to work...

And now hewas here, wherever here might be. Hak was right; this must be Earth. Ponter rather
suspected there were other habitable planetsin the infinite reaches of space, but he seemed to weigh the
same here as he had at home, and the air was breathable—breathable, in the way that his beloved
Adikor's cooking might be said to be edible! There were foul aromas, gaseous smdls, fruity smells,
chemicd smells, smdlshe couldn't even begin to identify. But, he had to admit, the air did sustain him,
and thefood they had given him was (mostly!) chemically compatible with his digestive system.

So: Earth. And surdly not Earth of the past. There were parts of modern Earth, especidly in equatorid
regions, that were little explored, but, as Hak had pointed out, the vegetation here was largely the same
asthat in Saldak, meaning it was unlikely that he was on another continent, or in the southern hemisphere.
And athough it was warm, many of the trees he'd seen were deciduous; this couldn't be an equatoria
area.

The future, then? But no. If humanity faded from existence, for some unfathomable reason, it wouldn't be
Gliksnsthat roseto takeits place. Gliksnswere extinct; areviva of them would be as unlikely as one of
dinosaurs.

If thiswas not just Earth, but in fact the same part of Earth Ponter himsdlf had come from, then where



were the vast clouds of passenger pigeons? He'd seen not a single one since arriving here. Maybe,
thought Ponter, the nauseating smdlls drove them away.

But no.
No.

Thiswas neither the future, nor the past. It was the present—a parald world, aworld where, incredibly,
despitetheir innate stupidity, the Gliksins had not gone extinct.

* % %
“Ponter,” said Reuben.
Ponter looked up, avaguely lost expression on hisface, asif areverie had been broken. “Yes?’ he said.

“Ponter, we will take you somewhere e se. I'm not sure where. But, well, for starters, welll get you out of
here. Y ou, um, you can come stay with me.”

Ponter tipped his head, listening to Hak's trandation, no doubt. He looked puzzled at afew points;
presumably Hak wasn't quite sure how to render some of the words Reuben had used.

“Yes” sad Ponter, a last. “Yes. We go from here”
Reuben gestured for Ponter to take the lead.

“Open door,” said Ponter, speaking on his own behdf, with evident delight, as he pulled open the
hospital room's door. “Go through door,” he said, following the words with the appropriate deed. He
then waited for Louise and Reuben to exit aswell. “ Close door,” he said, shutting the door behind them.
And then he smiled broadly, and when Ponter smiled broadly, it measured amost afoot from edge to
edge. “Ponter out!”

[Back to Table of Contents]

Chapter 19

Following Dr. Singh'singtructions, Reuben Montego, L ouise Benoit, and Ponter made it safely down to
Reuben's car, which hed moved to the taff garage. Reuben had awine-colored SUV, the paint chipped
from the gravel roads at the Inco site. Ponter got into the back seat and lay down, covering his head with
an opened section of today's Sudbury Star. Louise—who had walked to the hospital—sat up front with
Reuben. Sheld accepted Reuben's invitation to join him and Ponter at his place for dinner; hed said hed
give her alift back homelater in the evening.

They drove dong, CIMX-FM playing softly on the car's stereo; the current song was Geri Halliwell's
rendition of It's Raining Men. “ So,” said Reuben, looking over at Louise, “make me abeliever. Why do
you think Ponter came from aparald universs?’

Louise pursed her full lipsfor amoment—God, thought Reuben, sheredlly islovely—then: *How much
physics do you know?’

“Me?" said Reuben. “ Stuff from high school. Oh, and | bought acopy of A Brief History of Time when
Stephen Hawking came to Sudbury, but | didn't get very far intoit.”
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“All right,” said Louise, as Reuben made aright-hand turn. “let me ask you aquestion. If you shoot a
single photon at abarrier with two vertica ditsinit, and a piece of photographic paper on the other side
shows interference patterns, what happened?’

“I don't know,” said Reuben, truthfully.

“Wadl,” Louise said, “oneinterpretation isthat the single photon turned into awave of energy, and, asit
hit thewall with the dits, each dit created anew wave front, and you got classicd interference, with
crests and troughs either amplifying each other or canceling each other out.”

Thisdl rang avague bdl in Reuben'smind. “All right.”

“Wadl, as| sad, that's one interpretation. Another isthat the Universe actudly splits, briefly becoming
two universes. In one, the photon—till a particle—went through the | eft dit, and in the other, the photon
went through theright dit. And, because it doesn't make any conceivable difference which dit the photon
went through in this or the other universe, the two universes collapse back into one, with the interference
pattern being the result of the universesrgoining.”

Reuben nodded, but only because that seemed the right thing to do.
“S0,” said Louise, “we have an experimenta physical basisfor possbly beieving in the temporary
exisgence of parallel universes—those interference patternsredlly do show up, even if you only send one

photon toward apair of dits. But what if the two universes didn't collapse back into one? What if, after
gplitting, they continued to go their separate ways?’

“Yes?" sad Reuben, trying to follow.

“Wdl,” said Louise, “imagine the Universe splitting into two, who knows, tens of thousands of years ago,
back when there were two species of humanity living Sde by sde: our ancestors, which were the
Cro-Magnons’ (Reuben noted she said thisjust as a French-speaker should, with no g sound), “and
Ponter's ancestors, ancient Neanderthals. | don't know how long the two kinds coexisted, but—"

“From 100,000 years ago until maybe 27,000 years ago,” said Reuben.
L ouise made an impressed face, clearly surprised that Reuben had thistidbit at hand.
Reuben shrugged. “Weve got ageneticist up from Toronto named Mary Vaughan. Shetold me.”

“Ah. OK, well, a some point during that time, perhaps a split occurred, and the two universes continued
to diverge. In one, our ancestors became dominant. And in the other, Neanderthals went on to become
dominant, creeting their own civilization and language.”

Reuben felt hishead swimming. “But ... but then how did the two universes come back into contact?’
“Jenesaispas,” said Louise, shaking her head.

They exited Sudbury, heading down acountry road to the misnamed town of Lively, near wherethe mine
was actualy located.

“Ponter,” said Reuben. “Y ou can probably get up now; we won't be stuck in traffic anymore.”
Ponter didn't move.

Reuben redlized held been too complex. “Ponter, up,” he said.



He heard the sound of newspaper rustling and saw Ponter's massve head emergein the rearview mirror.
“Up,” confirmed Ponter.

“Tonight,” said Reuben, “you will stay a my house, understand?’

After apause, presumably in which atrandation was rendered, Ponter said, “Yes”
Hak spoke up. “Ponter need food.”

“Yes,” said Reuben. *Y es, we eat soon.”

They continued to Reuben's home, arriving there about twenty minuteslater. It was a modern two-story
house on a couple of acres of land just outside Lively. Ponter, Louise, and Reuben headed indoors, with
Ponter watching in fascination as Reuben unlocked the front door, then bolted and chained it shut from
the insde once they were within.

Ponter amiled. “Cool,” he said, with ddlight.

At firgt, Reuben thought he was complimenting him on his decor, but then he redlized Ponter meant it
literally. He was evidently quite pleased to find Reuben's house to be air conditioned.

“Wadl,” said Reuben, smiling at Louise and Ponter, “welcome to my humble abode. Make yourselves
comfortable.”

Louise looked around. “Y ou're not married?’ she asked.

Reuben wondered at the question; the first, best interpretation was that she was checking on his
availability. The second, more likely, interpretation was she had suddenly redlized that she had gone out
into the country with aman she hardly knew, and was now aone with him and a Neanderthal in an empty
house. And the third interpretation, Reuben redlized, as he took stock of his own messy living room, with
magazines scattered here and there and a plate with the remnants of apizza crust sitting on the coffee
table, was that obvioudy Reuben lived aone; no woman would have put up with such amess.

“No,” said Reuben. “I was, but...”

Louise nodded. “Y ou've got good taste,” she said, looking at the furnishings, a mixture of Caribbean and
Canadian, with lots of dark stained wood.

“My wifedid,” said Reuben. “1 haven't changed it much since we split.”

“Ah,” said Louise. “Can | help you with dinner?’

“No, | thought I'd just put on some steaks. |'ve got a barbecue out back.”

“I'm avegetarian,” said Louise.

“Oh. Um, | could grill you some vegetables—and, um, apotato?’

“That would be great,” said Louise.

“OK,” said Reuben. “Y ou keep Ponter company.” He headed off to the bathroom to wash his hands.

Working on the deck behind the house, Reuben could see Louise and Ponter having an increasingly
animated conversation. Presumably, Hak was picking up more words as they went along. Findly, when
the steaks were done, Reuben tapped on the glass to get Louise and Ponter's attention, and waved for



them to come on out.
A moment later, they did so. “Dr. Montego,” said Louise, excitedly, “Ponter isaphyscist!”
“Heis?’ said Reuben.

“Yes. Yes, indeed. | haven't got dl the details yet, but he's definitely a physicis—and, | think, actualy a
quantum physcg.”

“How did you determinethat?’ asked Reuben.

“He said he thinks about the way thingswork, and | said—guessing he might be an engineer—did he
mean big things, and he said, no, no, little things, thingstoo small to be seen. And | drew some
diagrams—abasic physics stuff—and he recognized them, and said that'swhat he did.”

Reuben looked at Ponter with renewed admiration. The low forehead and the prominent browridge
made him look, well, alittle dim, but—aphysicist! A scientist! “Well, well, well,” said Reuben. He
motioned for them to St at acircular deck table with an umbrella, and he transferred steaks and grilled
veggies held wrapped in duminum foil to plates and set them on thetable.

Ponter smiled hiswide smile. This, clearly, wasred food to him! But then he looked around again, just as
Reuben had seen him do thismorning, asif something were missng.

Reuben used hisknifeto dice a piece off his steak, and brought it to his mouth.
Ponter, awkwardly, mimicked what Reuben had done, although he diced off amuch bigger piece.

After Ponter had finished chewing, he made some sounds that must have been wordsin hislanguage.
They wereimmediately followed by amale voice Reuben hadn't heard before. “ Good,” it said. “ Good
food.” The voice seemed to have come from Ponter'simplant.

Reuben raised his eyebrowsin surprise, and Louise explained. “I was getting confused talking to them,
trying to keep straight what was the implant speaking on its own, and what was the implant trandating for
Ponter. It's now using amae voice for Ponter's trandated words, and afema e voice for its own words.”

“Smpler thisway,” said Hak'sfamiliar femdevoice.
“Yes” sad Reuben, “it certainly is”

Louise gingerly used her long fingersto unwrap thefoil around her grilled veggies. “Wdll,” shesad, “let's
seewhat elsewe can find out.”

And for the next hour Reuben and L ouise talked with Ponter and Hak. But by then, the mosquitoes were
out in abundance. Reuben lit acitronellacandleto drive them away, but the smell made Ponter gag.
Reuben extinguished the candle, and they went back into hisliving room, Ponter Sitting in abig easy chair,
Louise a one end of the couch with her long legs tucked underneath her body, and Reuben at the other
end.

They continued talking for another three hours, dowly piecing together what had happened. And, once
thefull story had emerged, Reuben sank back into the couch, absolutely amazed.

[Back to Table of Contents]
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Chapter 20
DAY THREE

Sunday, August 4
148/118/26

NEWS SEARCH
Keyword(s): Neanderthal

Word this morning from Sudbury, Canada, that marriage proposas are outnumbering death-threats
two-to-one for the Neandertha visitor. Twenty-eight women have sent letters or E-mails c/o this
newspaper proposing to Mr. Boddit, while Sudbury police and the RCMP have recorded only thirteen
threats againgt hislife...

USA Today poll:

* Percentage who believe the so-called Neandertha isafake: 54.

» Who believe hel'sredlly a Neanderthal, but came from somewhere on this Earth: 26.
» Who believe he came from outer space: 11.

» Who believe he came from apardld world: 9.

Police today defused abomb |eft at the entrance to the mineshaft elevator leading down to the cavern
containing the Sudbury Neutrino Observatory, where the so-called Neanderthad first appeared...

A religious sect in Baton Rouge, Louisana, ishailing the arriva of the Neanderthd in Canada asthe
Second Coming of Chrigt. “Of course helooks like an ancient human,” said the Rev. Hooley Gordwell.
“Theworldis 6,000 years old, and Chrigt first came among us fully athird of that span ago. Weve
changed a bit, perhaps due to better nutrition, but he hasn't.” The group is planning apilgrimage to the
mining town of Sudbury, Ontario, wherethe Neanderthd is currently living.

* k% %

Early the next morning, after taking care not to be seen en route, Ponter and Dr. Montego rendezvoused
with Mary inthelab a Laurentian. It wastime to analyze Ponter's DNA, to answer the big question.

Sequencing 379 nucleotides took meticulouswork. Mary sat hunched over amilky-white plagtic
desktop, the surface illuminated by fluorescent tubes benegth it. Sheld placed the autorad film on the
desktop and, with afdt-tip marker, wrote out the letters of the genetic aphabet for the string in question:
G-G-C—one of thetripletsthat coded for the amino acid glycine; T-A-T, the code for tyrosing; A-T-A,
which in mitochondrial DNA, as opposed to nuclear DNA, specified methionine; A-A-A, therecipefor
lysne..

At last she was done: al 379 bases from a specific part of Ponter's control region were identified. Mary's
notebook computer had alittle DNA-anadysis program on it. She started by typing in the 379 letters
sheld just written on the film, and then she asked Reuben to type them in again, just to make sure they'd
been entered correctly.

The computer immediately reported three differences between what Mary had entered and what Reuben
hed, noting—it was an intelligent little program—aframeshift caused by Mary accidentally leaving off aU
at one point; the other two errors were typos by Reuben. When she was sure they had al 379 |etters
entered correctly, she had the program compare Ponter's sequence to the one sheld extracted from the
Neandertha type specimen at the Rheinisches Landesmuseum.



“Wdl?" said Reuben. “What'sthe verdict?’

Mary leaned back in her chair, astonished. “The DNA | took from Ponter,” she said, “differsin seven
places from the DNA recovered from the Neandertha fossil.” Sheraised ahand. “Now, someindividua
variation was to be expected, and naturally thered be some genetic drift over time, but...”

“Yes?’ said Reuben.

Mary lifted her shoulders. “He'saNeanderthd, al right.”

“Wow,” said Reuben, looking a Ponter asif seeing him for thefirgt time. “Wow. A living Neandertha.”
Ponter spoke abit in his own language, and hisimplant interpreted: “My kind gone?’ said the maevoice.
“From here?’ asked Mary. “Yes, your kind is gone from here—for at least 27,000 years.”

Ponter lowered his head, contemplating this.

Mary contemplated it, too. Until Ponter had shown up, the nearest living relatives Homo sapiens had
were the two members of genus Pan: the chimpanzee and the bonobo. Both were equaly closdy related
to humans, sharing about 98.5 percent of humanity's DNA. Mary was nowhere near finished with her
studies on Ponter's DNA, but she guessed he shared as much as 99.5 percent with her kind of H.

sapiens.
And that 0.5% accounted for dl the differences. If he was atypica Neanderthd, his braincase probably
was larger than anormal man's. And he was better muscled than just about any human Mary had ever

met: hisarmswere as thick around as most men'sthighs. Plus, his eyes were an incredible golden brown;
shewondered if there was any eye-color variation among hiskind.

Hewas dso quite hairy, although it seemed less so because of itslight color. Hisforearms, and, she
presumed, his back and chest, werewell thatched. And he had abeard, and afull head of hair, parted in
the center.

It hit her then: where she'd seen that sort of part before. Bonobos, those lithe apes sometimes called
pygmy chimpanzees, al sported the same *do. Fascinating. She wondered whether al his people had hair
likethat or if it wasjust astyle he cultivated.

Ponter spoke again in his own language, hisvoice low, perhapsredly just talking to himsdf, but the
implant rendered the wordsin English anyway: “My kind gone.”

Mary made her tone as gentle as she could. “Yes. I'm sorry.”

More syllables spilled from Ponter'slips, and his Companion said, “I ... no others. | ... dl...” He shook
his head, and spoke again. The Companion switched to itsfemale voice, speaking for itself. “1 don't have
the vocabulary to trandate what Ponter is saying.”

Mary nodded dowly, sadly. “Theword yourelooking for,” she said gently, “isaone.”

* * %

Adikor Huld's doodarm basadlarm was held in the Gray Council building, on the periphery of the Center.
Males could get to it without crossing deep into femal e territory; femaes could enter it without technically
leaving their land. Adikor wasn't sure what having the preliminary inquiry during Last Five would do for
his chances, but the adjudicator, awoman named Komel Sard, looked to be from generation 142, and
so would be long past menopause.



Adikor's accuser, Daklar Bolbay, was now holding forth in the large square chamber. Fansblew air from
the chamber's north side to its south, and Adjudicator Sard sat at the south end, watching the action
unfold with aneutral expression on her lined, wise face. The blowing air served adouble purpose: it
brought pheromonesto her from the accused, which could often convey as much meaning as the words
being spoken, and it kept her own pheromones—which might have betrayed which arguments were
impressing her—from being detectable by the accuser or the accused, both of whom were positioned on
the north sde.

Adikor had met Klast many times, and had dways gotten along well with her; her man-mate, after dl,
had been Ponter. But Bolbay, who had been Klast's woman-mate, seemed to have none of Klast's
warmth or easy humor.

Bolbay was wearing adark orange pant and adark orange top; orange had always been the color of the
accuser. For his part, Adikor wore blue, the color of the accused. Hundreds of spectators, equaly split
between male and female, sat on either side of the room; adoodarm basadlarm for murder was clearly
considered well worth seeing. Jasmel Ket was there, aswas her young sister, Megameg Bek. Adikor's
own woman-mate, Lurt, was present aswell; she'd given him abig hug when sheéld arrived. Seated next
to Lurt was Adikor's son Dab, the same age aslittle Megameg.

And, of course, dmost al of Saldak's Exhibitionists were present; there was no more interesting event
going on right now than this hearing. Despite his current Situation, Adikor was pleased to see Hawst in
the flesh, having used hisVVoyeur to ook in on so much of hislifein the past. He dso recognized Lulasm,
who had been Ponter's favorite, and Gawlt and Ta ok and Repeth and a couple of others. The
Exhibitionists were easy to gpot: they had to wear Slver clothes, sgnaing to everyone around them that
their implant broadcasts were publicly ble.

Adikor was sitting on astoal; there was plenty of room on al sdesof it for Bolbay to circle him as she
spoke, and she did so with grest theatricd relish: “ So tdll us, Scholar Huld, did your experiment succeed?
Did you successtully factor your target number?’

Adikor shook hishead. “No.”

“So doing it beneath the surface did not help,” said Bolbay. “Whoseideawasit to perform thisfactoring
experiment far underground?’ Her voice was low for afemaé's, adeep rumbling sound.

“Ponter and | jointly agreed to it.”

“Yes, yes, but who initidly suggested the idea? Y ou, or Scholar Boddit?”
“I'm not sure.”

“It wasyou, wasnt it?’

Adikor shrugged. “It might have been.”

Bolbay was now in front of him; Adikor refused to acknowledge her presence by shifting his gazeto her.
“Now, Scholar Huld, tell usdl why you chose thislocation.”

“I didnt say | choseit. | said | might have.”
“Fine. Tel us, then, why thislocation was selected for your work.”

Adikor frowned, thinking about how much detail was gppropriate. “ Earth,” he said at lagt, “is constantly
bombarded by cosmic rays.”



“Which are?

“lonizing radiation coming from outer space. A stream of protons, helium nucle, and other nuclel. When
they callide with nucle in our atmosphere, they produce secondary radiation—mostly pions, muons,
electrons, and dutar rays.”

“And these are dangerous?’

“Not really—at least, not in the small quantities produced by cosmic rays. But they do interfere with
ddicate instruments, and so we wanted to set up our equipment somewhere that was shielded from them.
And, well, the Debra nickd minewas nearby.”

“Couldn't you have used another facility?”

“Conceivably, | suppose. But Debrd is unique not only for its depth—it isthe degpest minein the
world—but dso for the low background radiation of itsrocks. The uranium and other radioactives
present in many other mines give off charged particles that would have impaired our instruments.”

“So you were well shielded down there?’

“Y es—from everything except neutrinos, | suppose.” Adikor caught the expression on Adjudicator
Sard'sface. “Minuscule particles that stream right through solid matter; nothing can shield againgt them.”

“Now, weren't you aso shielded againgt something €l se down there?” asked Bolbay.
“I don't understand,” said Adikor

“A thousand armspans of rock between you and the surface. No radiation—not even cosmic-ray
particles that had traveled unimpeded for huge distances—could get down to you.”

“Correct.”
“And no radiation could make it up from the surface to where you were working, isn't that right?’
“How do you mean?’

“I mean,” said Bolbay, “that the signals from your Companions—yours, and Scholar Boddit's—could not
be transmitted out of there to the surface.”

“Yes, that'strue, dthough | hadn't redly given it any thought until an enforcer mentioned it to me
yesterday.”

“Hadn't given it much thought?’ Bolbay's tone was one of incredulity. “ Since the day you were born,
you've had apersond recording cube in the dibi-archive pavilion adjacent to this very Council building.
And it hasrecorded everything you've done, every moment of your life, as transmitted by your
Companion. Every moment of your life, that is, except the time you spent far, far below Earth's surface.”

“I'm no expert on such matters,” said Adikor, somewhat disingenuoudy. “I redly don't know much about
the transmission of datafrom aCompanion.”

“Come now, Scholar Huld. A moment ago you were regding us with stories of muonsand pions, and
now you expect usto believe you don't understand smple radio broadcasting?’

“I didn't say | don't understand it,” said Adikor. “It'sjust that I've never thought about the issue that's
beenraised.”



Bolbay was behind him again. “Never thought about the fact, that, while down there, for thefirst time
sinceyour birth, there would be no record available of what you were doing?’

“Look,” said Adikor, speaking directly to the adjudicator, before the orbiting Bolbay blocked his
line-of-sight again. “1 haven't had cause to access my own dibi archive for countless months. Sure, the
fact that my actions are normaly being recorded is something I'm aware of , in an abstract sense, but |
just don't think about it every day.”

“And yet,” said Bolbay, “every day of your life, you enjoy the peace and safety made possible by that
very recording.” She looked at the adjudicator. “Y ou know that as you walk at night, the chances of you
being the victim of robbery or murder or lasagklat are dmost zero, because there's no way to get away
with such acrime. If you charged that—well, say, that | had attacked you in Pedar Square, and you
could convince an adjudicator that your charge was reasonable, the adjudicator could order your dibi
archive or mine unlocked for the timespan in question, which would prove that | am innocent. But the fact
that a crime cannot be committed without arecord of it being made letsusall rdax.”

Adikor said nothing.

“Except,” said Bolbay, “when someone contrives a Situation to secrete himself and hisvictimina
place—practicaly the only place—in which no record of what happens between them could have been
mede.”

“That's preposterous,” said Adikor.

“Isit? The mine was dug long before the beginning of the Companion Era, and, of course, we've used
robots to do the mining for ages now. It'samost unheard of for a human to have to go down into that
mine, which iswhy we've never addressed the problem of lack of communication between Companions
there and the dibi-archive pavilion. But you set up a Situation in which you and Scholar Boddit would be
in this subterranean hideaway for great spans of time.”

“Wedidn't even think about that.”
“No0?" said Bolbay. “ Do you recognize the name Kobast Gant?’
Adikor's heart pounded, and his mouth went dry. “He's an artificid-intelligence researcher.”

“Indeed heis. And he will ate that seven months ago he upgraded both your Companion and Scholar
Boddit's, adding sophisticated artificid-intelligence components to them.”

“Yes” said Adikor. “Hedid that.”
“Why?

“Wdl, um...”

“Why?

“Because Ponter hadn't liked being out of touch with the planetary information network. With our
Companions cut off from the network down there, he thought it would be handy to have alot more
processing power locdized in them, so that they could hel p us more with our work.”

“And you somehow forgot this?’ said Bolbay.

“Asyou said,” replied Adikor, histone sharp, “it was done months ago. I'd gotten quite used to having a



Companion that was more chatty than usud. After al, I'm sure Kobast Gant will also sate that, athough
these were early versons of his companionable artificia-intelligence software, hisintention wasto makeit
availablefor all those who wanted it. He expected peopleto find it quite hel pful, even if they are never
cut off from the network—and he felt people would get used to it quickly, so that it would soon be as
natura to them as having a dumber Companion.” Adikor folded hishandsin hislap. “Wdll, | rapidly got
used to mine, and, as| said at the outset, | didn't give much thought to it, or to why it had originally been
necessary ... but ... wait! Wait!”

“Yes? sid Bolbay.

Adikor looked directly at Adjudicator Sard, seated across the room. “My Companion could tell you
what happened down there!”

The adjudicator leveled asteady stare at Adikor. “What isyour contribution, Scholar Huld?" she asked.
“Me?I'maphyscig.”

“And acomputer programmer, isthat not 0?7’ said the adjudicator. “Indeed, you and Scholar Boddit
were working on complex computers.”

1 Y%, but_n

“S0,” said the adjudicator, “1 hardly think we can trust anything your Companion might say. It would bea
trivial enough matter for one of your expertiseto program it to tell us whatever you wanted it to.”

1] Bljt |_”

“Thank you, Adjudicator Sard,” said Bolbay. “Now, tdll us, Scholar Huld, how many people are
normaly involved in ascientific experiment?”

“That'sameaningless question,” said Adikor. “ Some projects are undertaken by asingle individud,
and—"

“—and some are undertaken by tens of researchers, isn't that true?’

“Sometimes, yes.”

“But your experiment involved just two researchers”

“That's not correct,” said Adikor. “Four other people worked on various stages of our project.”

“But none of them were invited down into the mineshaft. Only the two of you—Ponter Boddit and
Adikor Huld—went down there, isn't that right?”

Adikor nodded.

“And only one of you returned to the surface.”

Adikor wasimpassive.

“Isn't that right, Scholar Huld? Only one of you returned to the surface.”

“Yes” hesad, “but, as've explained, Scholar Boddit disappeared.”

“Disappeared,” said Bolbay, asif sheld never heard the word before, asif she were struggling to



comprehend its meaning. *Y ou mean he vanished?’
“yYes”

“Intothinar.”

“That'sright.”

“But there's absolutely no record of this disappearance.”

Adikor shook his head dightly. Why was Bolbay pursuing him so? He'd never been unpleasant to her,
and he couldn't imagine that Ponter had ever presented him to Bolbay in unfavorable terms. What was
moativating her?

“You'vefound no body,” said Adikor, defiantly. “Y ou've found no body because thereis no body.”

“That's your position, Scholar Huld. But a thousand armspans underground, you could have disposed of
the body in any number of places: putting it in an airtight bag to keep its smell from escaping then
throwing it down afissure, burying it under loose rock, or tossing it into arock-grinding machine. The
mine complex ishuge, after dl, with tens of thousands of pacesworth of tunnels and drifts. Surely you
could have gotten rid of the body down there.”

“But | didnt.”
1] &) you w.”

“Yes,” sad Adikor, forcing camnessinto histone, “so | say.”

* % %

The previous night, at Reuben's, Louise and Ponter had tried to devise an experiment that could prove to
others whether what Ponter had claimed wastrue: that he came from aparallel world.

Chemicd andydsof hisclothing fibers might do it. They were synthetic, Ponter had said, and presumably
didn't match any polymer developed here. Likewise, some of the components of Ponter's sirange
Companion implant would dmost certainly prove unknown to thisworld's science.

A dentist might be able to show that Ponter had never been exposed to fluoridated water. It might even
be possibleto prove that held lived in aworld without nuclear wegpons, dioxins, or interna-combustion

engines.
But, as Reuben had pointed out, al those things would smply demongtrate that Ponter didn't come from
this Earth, not that he came from another Earth. He could, after dl, bean dien.

Louise had argued that there was no way life from any other planet would so closdly resemblethe
random results evolution had produced here, but she conceded that for some, the idea of dienswas
more acceptable, and certainly more familiar, than the notion of parallel universes—a comment that
prompted Reuben to say something about Kira Neryslooking better in leather.

Findly, Ponter himself had come up with asuitable test. Hisimplant, he said, contained complete maps of
the nickel mine that was supposedly located near herein hisversion of Earth; after al, this had been the
ste of the facility where he worked, too. Of course, most of the major ore bodies had been found by
both his people and the Inco staff, but, by comparing the Companion's maps to detailed ones on the Inco
web site, Ponter'simplant identified a spot it said contained arich copper deposit that had eluded Inco's
detection. If true, it was precisdly the sort of information that only someone from aparald universe might



have

So now Ponter Boddit—they had learned his full name—L ouise Benait, Bonnie Jean Mah, Reuben
Montego, and awoman Louise was meeting for thefirst time, ageneticist named Mary Vaughan, were all
standing in the middle of dense woods precisaly 372 meters away from the SNO surface building. With
them were two Inco geologists, who were operating a core-sampling drill. One of them ingsted Ponter
could not be right about there being copper at this spot.

They drilled down 9.3 meters, just as Hak had said they should, and the sampling tube was drawn back
up. Louise was relieved when the diamond-tipped drill findly shut off; the grinding sound had given her a
headache.

The group took the wrapped core back to the parking lot, everyone holding on to it at some point aong
itslength. And there, where there was room to do o, the geologists removed its opague outer
membrane. At the core'stop, of course, was humus, and, beneath that, aglacia till of clay, sand, gravd,
and pebbles. Below that, said one of the geologists, was Precambrian norite rock.

And benegth that, at precisaly the depth Hak had said it would be found at, was—

Louise clapped her hands together in excitement. Reuben Montego was grinning from ear to ear. The
doubting geologist was muttering to himsalf. Professor Mah was shaking her head dowly back and forth
in astonishment. And the geneticist, Dr. Vaughan, was staring at Ponter with wide eyes.

It wasthere, precisely where he said it would be: native copper, twisted and bulbous, dull but clearly
metdlic.

“High-grade ore,” said the second geologist, examining the reddish-orange materid. “Well worth mining.”

Louise smiled a Ponter as she thought about the verdant, unspoiled world he had described to her the
night before. “ Pennies from heaven,” she said softly.

Professor Mah came over to Ponter and took his giant hand in hers, shaking it firmly. “1 wouldn't have
believed it,” she sad, “but welcometo our version of Earth.”

[Back to Table of Contents]

Chapter 21

Everyone except the geol ogists adjourned to a conference room at the Creighton Mine: Mary Vaughan,
the geneticist who'd come up from Toronto; Reuben Montego, the Inco doctor; L ouise Benoit, the SNO
postdoc who had been on hand when the detector had been destroyed; Bonnie Jean Mah, director of the
SNO project; and, most important of al, Ponter Boddit, physicist from apardld world, the only living
Neanderthal to be seen on this Earth since at |east 27,000 years ago.

Mary had chosen to sit beside Bonnie Jean Mah, the only woman in the room who'd had an empty chair
next to her. Holding forth, standing at the front of the room, was Reuben Montego. “Question,” hesaid in
that Jamai can accent Mary found delightful. “Why isthere amining operation on thissite?”’

Mary hersdf had no clue, and none of those who obvioudy did know looked inclined to play games, but
at last Bonnie Jean Mah replied. “Because 1.8 billion years ago,” she said, “an asteroid hit here, resulting
in huge deposits of nicke.”
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“Exactly,” said Reuben. “ An event that happened long before there was any multicellular life on Earth, an
event both Ponter'sworld and ours share in their common pasts.” He looked from face to face, coming
a last to Mary'sown. “One haslittle choice in where mineswill be built,” Reuben said. “Y ou put them
wherethe ores are. But what about SNO? Why wasit built here?’

“Because,” said Mah, “the two kilometers of rock over the top of the mine provide an excdlent shield
againgt cosmic rays, making it an ided location for a neutrino detector.”

“But it'snot just that, isit, malam?’ said Reuben, who, Mary assumed, had become quite the expert
thanksto the help of Louise. “ There are degp mines €l sewhere on the planet,” continued Reuben. “But
thismine dso has very low background radiation, right?n fact, thissteisuniqudy qudified for housng
instruments that would be adversdly affected by natural radiation.”

This sounded reasonable to Mary. Professor Mah nodded once, and then, steepling her fingersin front of
her, she said, “ There's no doubt that it's a unique ste—here, and | would presume, in the Neandertha
universeaswell. Isn't that s0?’

“Yes, maam, it's exactly that—a one-of-a-kind combination of traits. And because of that, Ponter says
that in hisworld a degp mine was aso built on this very spot, to excavate the same nickel deposits. And
eventudly he himsdf recognized the vaue of the Site and convinced his government to set up aphysics
facility underground here”

“So hewould have us believe that theré's a neutrino detector at the same place in this other universe?’
asked Mah.

Reuben shook hishead. “No,” he said. “No, there isn't. Remember, the choice of using thisfacility for a
neutrino observatory aso had to do with ahistorica accident: that Canada's nuclear reactors, unlike
those of the U.S. or the U.K. or Japan or Russia, happen to use heavy water as a moderator. That set of
circumstancesisn't duplicated in Ponter'sworld—in fact, they don't seem to use nuclear power. But this
underground facility isequally good for another very delicate kind of instrument.” He paused and |ooked
from face to face, then he said, “ Ponter, where do you work?’

Ponter replied, “ Dusble korbul to kal btadu.”
And theimplant, usng itsmae voice, provided the trandation: “In aquantum-computing facility.”

“Quantum computing?’ repeated Mary, but feeling uncomfortable doing so; she wasn't used to being the
most ignorant one in the room.

“That'sright,” said Reuben, grinning. “Dr. Benoit?’

Louise got up and nodded at the M.D. “Quantum computing is something we're just starting to play with
oursalves” she said, pushing hair out of her eyes. “A regular computer can determine the factorsof a
given number by trying one possible factor to seeif it works, then another, then another, then another:
brute-force calculation. But if you used a conventiona computer to factor a big number—say, one with
512 digits, like those used to encrypt credit-card transactions on the World Wide Web—it would take
countless centuriesto try dl the possible factors one a atime.”

She, too, looked from face to face, making sure she hadn't lost her audience.  But a quantum computer
uses superposition of quantum states to check multiple possible factors smultaneoudly,” said Louise.
“That is, in essence, new short-lived duplicate universes are spun off specificaly to do the quantum
cdculation, and, once the factoring is complete—which would be virtualy ingantaneoudy—all those
universes collapse back down into one again, since, except for the candidate number they tested to seeif



it was afactor, they're otherwise identica . And so, in thetime it takesto try just one factor, you actualy
get them dl tried smultaneoudy, and you solve aprevioudy intractable problem.” She paused. “At leadt,
until now, that's how weve believed quantum computing works—relying on the momentary superposition
of quantum dates effectively creating different universes.”

Mary nodded, trying to follow aong.

“But supposethat isn't how it realy happens,” said Louise. “ Suppose that instead of creating temporary
universesfor afraction of asecond, a quantum computer instead accesses aready existing parallel
universes—other versons of redlity in which the quantum computer also exists.”

“There's no theoretica basis for believing that,” said Bonnie Jean, sounding annoyed. “And, besides,
there's no quantum computer at thislocation, in the only universe that we know does exist.”

“Exactly!” said Louise. “What | proposeisthis: Dr. Boddit and his colleague were trying to factor a
number so large that to check every possible factor of it required more versions of the quantum computer
than there were in separate already existing long-term universes. Do you see? It reached into
thousands—millionsl—of exigting ones. And in each of those pardld universes, the quantum computer
found a duplicate of itself, and that duplicate tried a different potentia factor. Right? But what if you were
factoring ahuge number, a gigantic number, a number with more possible factors than there are pardld
universesin which the quantum-computing facility already exists? What then? Well, | think that's what
happened here: Dr. Boddit and his partner were factoring a gigantic number, the quantum computer
found itssblingsin dl—every sngle one—of the pardle universesin whichit aready existed, but it till
needed more copies of itsdf, and so it went looking in other pardld universes, including onesin which the
quantum-computing facility had never been built—such as our universe. And when it reached one of
those, it waslike hitting awall, causing the factoring experiment to abort. And that crash caused alarge
part of Ponter's computing facility to be transferred into thisuniverse.”

Mary noted that Dr. Mah was nodding dowly, reluctantly, asif coming around despite hersdlf. “Theair
that accompanied Ponter.”

“Exactly,” said Louise. “Aswed guessed, it was mostly just air transferred to this universe—enough air
to burst open the acrylic sphere. But, in addition to the air, one person, who happened to be standing in
the quantum-computing facility, wastransferred, aswell.”

“So hedidn't know he was going to come here?’ asked Mah.

“No,” said Reuben Montego, “he didn't. If you think we were shocked, imagine how shocked he was.
The poor guy ingtantly found himself submerged in water, in absolute darkness. If there hadn't been that
massve bubble of air transferred with him, he would have drowned for sure.”

Y our whole world turned inside out, thought Mary. She looked at the Neanderthal. He was certainly
doing agood job of hiding the disorientation and fear he must fedl, but the shock surely had been
€normous.

Mary gave him asmdl, empathetic amile.

[Back to Table of Contents]

Chapter 22
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Adikor Huld's dood arm basadlarm continued. Adjudicator Sard till sat at the south end, and Adikor
remained in the hot seet, with Daklar Bolbay stalking around himin circles.

“Hasacrimeredly been committed?’ asked Bolbay, looking now at Adjudicator Sard. “No dead body
has been found, and so one might argue that thisis smply a case of amissing individual, no matter how
improbable such a circumstance seemstoday. But we have searched the mine with portable sgna
detectors, and so we know that Ponter'simplant is not transmitting. If he were injured, it would be
transmitting. Even if he were dead by natura causes, it would continue to transmit, using stored power,
for days after Ponter's own biochemical processes ceased. Nothing short of violent action can account
for the disgppearance of Ponter and the silence of his Companion.”

Adikor fdt his ssomach knotting. Bolbay wasright, asfar as her reasoning went: the Companionswere
designed to be foolproof. Before they existed, people did sometimesjust go missing, and only after many
months were they declared dead, usudly smply for lack of abetter explanation. But Lonwis Trob had
promised his Companions would change that, and they had. No one just disappeared anymore.

Sard obvioudy agreed. “I'm satisfied,” she said, “that the lack both of abody and of Companion
transmissons suggests crimind activity. Let'sget onwith it.”

“Very wel,” said Bolbay. She looked briefly at Adikor, then turned back to the adjudicator. “Murder,”
Bolbay said, “has never been common. To end the life of another—to put a complete and utter stop to
someone's existence—is heinous beyond compare. But, till, there are cases known, mogt, | grant you,
from before the time of the Companions and the alibi-archive recorders. And in previous cases, the
tribunals asked for three things to be shown to support a charge of murder.

“Thefirgt isachance to commit the crime—and this Adikor Huld had in away that no one ese on this
planet did, for he was beyond the capabilities of his Companion to transmit his actions.

“The second is atechnique, away in which the crime might have been committed. Without abody, we
can only speculate on how it might have been done, dthough, asyou will seelater, one method is

paticularly likdly.

“And, findly, one needs to show areason, arationde for the crime, something that would cause oneto
commit so awful, so permanent an act. And it's that question of reason I'd like to explore now,
Adjudicator.”

The old femde nodded. “I'm listening.”

Bolbay swung to face Adikor. “Y ou and Ponter Boddit lived together, isn't that true?’
Adikor nodded. “For six tenmonths.”

“Didyou lovehim?’

“Yes. Very muchindeed.”

“But hiswoman-mate had died recently.”

“Shewas aso your woman-mate,” said Adikor, taking the opportunity to emphasize Bolbay's conflict of
interest.

But Bolbay was up to the occasion. “Y es. Klast, my beloved. Sheisno longer alive, and for that | fedl
great sorrow. But | blame no one; thereis no one to blame. I1Iness happens, and the life-prolongers did
al they could to make her find months comfortable. But for the desth of Ponter Boddit, thereis someone



to blame.”

“Be cautious, Daklar Bolbay,” said Adjudicator Sard. “Y ou haven't proven that Scholar Boddit is dead.
Until | rule on that, you may spesk of that possibility only in hypothetica terms.”

Bolbay turned toward Sard and bowed. “ Apologies, Adjudicator.” Shefaced Adikor again. “Wewere
discussing another desth, one about which no doubt exists: that of Klast, who was Ponter's—and my
own—woman-mate.” Bolbay closed her eyes. “My own grief istoo great for expression, and | will not
paradeit for anyone. And Ponter's grief, I'm sure, was equally large. Klast often spoke of him; | know
how much she loved Ponter, and how much heloved her.” Bolbay was silent for amoment, perhaps
composing hersdf. “Given this recent tragedy, though, we must raise another possibility about Ponter's
disappearance. Could he have taken his own life, despondent over the death of Klast?' She looked at
Adikor. “What is your opinion, Scholar Huld?’

“Hewas very sad at the loss, but the loss was also some time ago. Had Ponter been suicidal, I'm surel
would have known.”

Bolbay nodded reasonably. “I won't pretend to say | knew Scholar Boddit anywhere near aswell asyou
did, Scholar Huld, but | do share your assessment. Still, could there have been any other reasons for him
to commit suicide?’

Adikor was taken aback. “ Such as?’

“Wall, your work—do forgive me, Scholar Huld, but | see no gentle way to phrase this: your work wasa
falure. A Gray Council session wasimminent, a which you and he would have had to discuss your
contributions to society. Could he have so feared that your work might be terminated that, well, that he
choseto terminate himsd f?’

“No,” said Adikor, stunned by the suggestion. “No, in fact, if anyone wereto smell bad at Council, it
would have been me, not him.”

Bolbay let thiscomment sink in, then: “Would you be so kind asto eaborate on that thought?’

“Ponter was the theoretician,” said Adikor. “His theories had been neither proven nor disproven, so there
was till valid work to be done related to them. But | was the engineer: it was | who was supposed to
build experimenta apparatus to check Ponter'sideas. And it was that apparatus—our prototype
quantum computer—that had failed. Council might have found my contribution inadequate, but they
certainly wouldn't have judged Ponter'sto be so.”

“So Ponter's death could not possibly have been asuicide,” said Bolbay.

“Agan,” said Sard, “you will speak of Scholar Boddit asif heisdive, until if or when | ruleto the
contrary.”

Bolbay bowed again to the Adjudicator. “ Once again, my apologies.” Shereturned to Adikor. “1f Ponter
wanted to kill himsdlf, isit fair to say, Scholar Huld, that he would not have taken hislifein away that
might implicateyou?’

“The suggestion that he would take hisown life at al isso improbable...” began Adikor.

“Yes, we agree on that,” said Bolbay, camly, “but, hypotheticaly, if he were to do so, he would surely
not chooseto doit in away that would leave asuspicion of nefarious action, don't you agree?’

“Yes, | do,” said Adikor.



“Thank you,” said Bolbay. “Now, to this matter you raised about your own contribution perhaps being
inadequate...”

Adikor shifted onthe sool. “Yes?’

“Wadll, |, of course, had no intention of raising this,” Bolbay said. Adikor thought he caught awhiff of
dishonesty from her. “But since you have brought it up, we should perhaps explore this matter—just to
dispdl it, you understand.”

Adikor said nothing, and, after atime, Bolbay continued. “How,” she asked gently, “did it fed, living
downwind of him?’

“I—I beg your pardon?’
“Wadl, you just said his contribution wasn't likely to be questioned, but your own might be.”
“ At the particular Council that's coming up,” said Adikor, “yes. Butin generd...”

“In generd,” said Bolbay, adicknessto her deep voice, “you must admit that your own contribution was
afraction of his, anyway. |sn't that true?’

“Isthisgermane?’ interjected Sard.
“Actudly, Adjudicator, | do believethatitis” said Bolbay.

Sard looked dubious, but nodded for Bolbay to continue. She did so. “ Surely, Scholar Huld, you must
know that when generations yet to be born study physics and computing, Ponter's name will be
mentioned often, while yourswill be uttered rardly, if at al?”

Adikor could fed hispulseincreasing. “I have never considered suchissues,” he said.

“Oh, come now,” said Bolbay, asif they both knew better. “ The digparity in your contributions was
obvious”

“I caution you again, Daklar Bolbay,” said the Adjudicator. “1 see no reason to humiliate the accused.”

“I'm merely trying to explore hismenta state,” replied Bolbay, bowing yet again. Without waiting for
Sard to respond, Bolbay turned back to Adikor. “ So, Scholar Huld, do tell us: how did it fedl to be
making the lesser contribution?’

Adikor took adeep breath. “It isnot my place to weigh our relative worth.”

“Of course not, but the difference between yours and hisisnot in question,” said Bolbay, asif Adikor
were obsessing on some minor detail, instead of seeing the big picture. “1t'swell known that Ponter was
the brilliant one.” Bolbay smiled solicitoudy. “ So, again, please do tdl us how knowing that felt.”

“Itfeds” Adikor said, trying to keep histone even, “exactly the sametoday asit did before Ponter went
missing. The only thing that has changed isthat | am now sad beyond wordsfor the loss of my very best
friend.”

Bolbay had circled behind him now. The stool had aswive seat; Adikor could have followed her as she
walked, but he chose not to. “Y our best friend?” said Bolbay, asif thiswere agtartling admisson. “Y our
best friend, isit? And how did you commemorate this friendship once he was gone? By announcing that it
was your software and equipment, not histheorems, that your experiments were al about.”



Adikor's jaw dropped. “1—I didn't say that. | told an Exhibitionist | would comment only on therole of
software and hardware, because they had been my responsibility.”

“Exactly! From the moment he was gone, you were downplaying Ponter's contributions.”
“Daklar Bolbay!” snapped Sard. “Y ou will treat Scholar Huld with suitable respect.”
“Respect?’ sneered Bolbay. “Like that which he showed Ponter once he was gone?’

Adikor's head was spinning. “We can access my dibi archive, or the Exhibitionist's” he said. He
indicated Sard, asif they were long-time allies. “ The adjudicator can hear the exact words | used.”

Bolbay waved her arm, dismissing this suggestion asif it were the utmost craziness. “It doesn't matter
precisely what words you said; what mattersiswhat they tell us about what you were feding. And what
you werefeding wasrdlief that your rival was gone—"

“No,” said Adikor sharply.

“I'mwarning you, Daklar Bolbay,” said Sard, sharply.

“Relief that you would no longer be eclipsed by another,” continued Bolbay.
“No!” sad Adikor, fury growing within him.

“Réelief,” continued Bolbay, her voice, risng, “that you could now begin claming as your sole contribution
everything you had jointly done.”

“Desg, Bolbay!” barked Sard, dapping the arm of her chair with the flat of her hand.
“Rdief,” shouted Bolbay, “that your rival was dead!”

Adikor roseto hisfeet and turned to face Bolbay. He contracted hisfingersinto afist and pulled back his
am.

“Scholar Huld!” Adjudicator Sard's voice thundered in the chamber.

Adikor froze. His heart was pounding. Bolbay, he/d noted, had wisely moved downwind of him, so that
the fans were no longer blowing her pheromones hisway. Helooked a his own clenched fis—afis that
could have shattered Bolbay's skull with asingle punch, afist that could have crushed her chest,
splintered her ribs, ruptured her heart with one good impact. It was asif it were something foreign to him,
no longer apart of hisbody. Adikor lowered hisarm, but there was till o much anger in him, so much
indignation, that for severa bests he was unable to unclench hisfingers. He turned to face Sard, histone
imploring. “I—Adjudicator, surely you understand ... I—I couldn't have...” He shook his head. “Y ou
heard what she said to me. [—no one could...”

Adjudicator Sard'sviolet eyeswere wide in shock as she looked at Adikor. “I've never seen such a
display, insgde or outsde alegd proceeding,” she said. “ Scholar Huld, what iswrong with you?’

Adikor was il seething. Bolbay must know the history; of course she must. ShewasKlast's
woman-mate, and Ponter had been with Klast even back in those days. But ... but ... was that why
Bolbay was pursuing him with such vengeance? Was that her motive? Surely she must know that Ponter
would never have wanted this.

Adikor had undergone much therapy for his problem controlling anger. Dear Ponter had recognized it
was asickness, achemical imbaance, and—to his credit, that wonderful man—had stood by Adikor



through his treatment.

But now ... now Bolbay had goaded him, had provoked him, had pushed him over the edge, for al to
see.

“Worthy Adjudicator,” said Adikor, trying—trying, trying!—to sound calm. Should he explain? Could
he? Adikor lowered his head. 1 apologize for my outburst.”

Sard 4till had an astonished quaver in her voice. “ Do you have any more evidence supporting your
accusation, Daklar Bolbay?’

Bolbay, clearly having achieved precisdy the effect sheld wanted, had reverted to the very picture of
reasonableness. “If | may be dlowed, Adjudicator, thereis one more smdl thing...”

[Back to Table of Contents]

Chapter 23

At the end of the meeting in the Inco conference room, Reuben Montego invited everyone back to his
place for another barbecue. Ponter smiled broadly; held obvioudy quite enjoyed last night's medl. Louise
accepted the invitation as well, reiterating that, with SNO in ruins, there wasn't much for her to be doing
these days anyway. Mary aso accepted—it sounded like fun, and beat another evening adone, staring at
the celling in her hotel room. But Professor Mah begged off. She needed to get back to Ottawa: she had
a10:00 p.m. appointment at 24 Sussex Drive, where she would brief the Prime Minigter.

The problem now was shaking the media, who, according to the Inco security guards, were waiting just
outside the gates of the Creighton mine Site. But Reuben and L ouise quickly came up with aplan, which
they immediately put into action.

Mary had arental car now, courtesy of Inco—ared Dodge Neon. (When shed picked it up, Mary had
asked therenta clerk if it ran on noble gas; dl sheld gotten was ablank starein return.)

Mary left her Neon at the mine, and instead got into the passenger seat of Louise's black Ford Tempo,
gporting awhite-and-blue Quebec vanity plate that read “ D20"—which, after amoment, Mary redized
wasthe chemica formulafor heavy water. Louise got ablanket out of her car'strunk—sensible driversin
both Ontario and Quebec carried blankets or deeping bags, in case of winter accidents—and she draped
the blanket over Mary.

Mary found it awfully hot at firgt, but, fortunately, Louise's car was air-conditioned; few grad students
could afford that, but Mary rather suspected L ouise had no trouble getting good deals wherever she
went.

Louise drove down thewinding gravel road to the mine-site entrance, and Mary, under the blanket, did
the best job she could of looking both animate and bulky. After a bit, Louise started to speed, asif trying
to get away.

“Werejust passing the gate now,” said Louiseto Mary, who couldn't see anything. “ And it's working!
People are pointing a us and starting to follow.”

Louiseled them dl theway back into Sudbury. If everything was going according to plan, Reuben would
have waited until the reporters had taken off after the Tempo, and then driven Ponter to hishouse just
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outsdeLivdy.

Louise droveto the smdl apartment building she lived in, parking in the outdoor lot. Mary could hear
other cars pulling up near them, some screeching their tires dramaticaly. Louise got out of the driver's
seat and came over to the passenger door. “OK,” she said to Mary, after opening the door, “you can get
out now.”

Mary did so, and she could hear other doors damming shut astheir drivers presumably disembarked.
Louise shouted “Vaildl” as she helped pull the blanket off Mary, and Mary grinned sheepishly at the
reporters.

“Oh, crgp!” said one of the journdists, and “ Damn!” said another.

But a third—there were perhaps a dozen present—was more savvy. “ Y ou're Dr. Vaughan, aren't you?”’
shecdled. “Thegendicist?

Mary nodded.
“Waell,” demanded the reporter, “ishe or isn't he aNeandertha 7’

It took forty-five minutes for Mary and Louiseto extricate themsdaves from the journaists, who, athough
disappointed not to have found Ponter, were delighted to hear the results of Mary's DNA tests. Findly,
though, Mary and Louise madeit into L ouise's gpartment building and up to her small unit on the third
floor. They waited until dl the journdists had left the parking lot—clearly visible from Louisg's bedroom
window—then Louise got a couple of bottles of wine from her fridge, and she and Mary went back
down to her car and drove out to Lively.

They got to Reuben's house just before 6:00 P.M. Reuben and Ponter had wisely not started making
dinner, being unsure when Louise and Mary would arrive. Ponter actualy had been laying down on
Reuben'sliving-room couch; Mary thought perhaps he was fedling allittle under the weather—not
surprising, after al heldd been through.

L ouise announced that she had to help make dinner. Mary learned she was a vegetarian, and had
apparently felt bad about putting Reuben to extra effort the night before. Reuben, Mary noted, quickly
accepted the offer of Louise's aid—what Sraight male wouldn't?

“Mary, Ponter,” said Reuben, “make yourselves at home. Louise and | will get the barbecue going.”

Mary felt her heart begin to race, and her mouth went dry. She hadn't been aone with any man
snce—snce—

But it was only early evening now, and—

And Ponter wasn't—

It wasacliché, but it was aso true, truer than it had ever been.
Ponter wasn't like other men.

Surely it would be dl right; after al, Reuben and Louise wouldn't be far away. Mary took a deep breath,
trying to cdm hersdlf. “ Sure” she said, softly. “ Of course.”

“Great,” said Reuben. “There€'s pop and beer in the fridge; welll open Louisg'swinewith dinner.” Heand
L ouise went into the kitchen, then, a couple of minutes|ater, headed out to the backyard. Mary found



hersalf sucking in air as Reuben closed the glass door leading to the deck, but he didn't want to
ar-condition the great outdoors. Still, with the door closed and the hum of the air-conditioning
equipment, she doubted Reuben and L ouise could hear her now.

Mary turned her head to look at Ponter, who had risen to hisfeet. She managed aweak smile.
Ponter smiled back.

Hewasn't ugly; redly, he wasn't. But hisface was quite unusua: like someone had grabbed a clay model
of anorma human face and pulled it forward.

“Hello,” said Ponter, speaking for himsdif.
“Hi,” said Mary.
“Awkward,” said Ponter.

Mary remembered her trip to Germany. Sheld hated being unable to make hersalf understood, hated
struggling to read the directions on apay phone, trying to order in arestaurant, attempting to ask
directions. How awful it must be for Ponter—a scientist, an intellectual!—to be reduced to
communicating a achild'slevd.

Ponter's emotions were obvious. he smiled, he frowned, he raised his blond eyebrow, he laughed; she
hadn't seen him cry, but assumed he could. They didn't yet have the vocabulary to redly discuss how he
felt about being here; it had been easier to talk about quantum mechanics than about fedings.

Mary nodded sympatheticaly. “Yes,” shesaid, “it must be very awkward, not being ableto
communicate”

Ponter tipped his head a bit. Perhaps he'd understood; perhaps he hadn't. He looked around Reuben's
living room, asif something were missing. “Y our rooms do not have...” He frowned, clearly frustrated,
gpparently wanting to convey an ideafor which neither he nor hisimplant yet had the vocabulary. Findly,
he moved over to the end of arow of heavy built-in bookcases, filled with mystery novels, DVDs, and
small Jamaican carvings. Ponter turned around and began to rub his back from side to sde against the
last bookcase's edge.

Mary was astonished at firgt, then she redlized what he was doing: Ponter was using the bookcase asa
scratching post. Animage of acontented Bal oo from Disney's Jungle Book came to her mind. Shetried
to suppress agrin. Her own back itched often enough—and, she thought briefly, it had been along time
snce she'd had anyoneto scratch it for her. If Ponter's back was indeed hairy, it probably itched with
great regularity. Apparently, roomsin hisworld had dedicated scratching devices of some sort.

She wondered if it would be polite to offer to scratch his back for him—and that thought made her
pause. Sheld assumed she'd never want to touch, or be touched, by aman again. There was nothing
necessarily sexua about back scratching, but, then again, the literature K eishahad given her confirmed
what she already knew: that there was nothing sexua about rape, either. Still, she had no ideawhat
congtituted appropriate behavior between aman and awoman in Ponter's society; she might offend him
gredtly, or...

Get over yoursdf, girl.

Doubtless she no more appeared attractive to Ponter than Ponter did to her. He scratched for afew
moments longer, then stepped away from the massive bookcase. He gestured with an open pam at it, as
if inviting Mary to tekeaturn.



She worried about damaging the wood or knocking stuff off the shelves, but everything seemed to have
survived Ponter's vigorous movements.

“Thanks,” said Mary. She crossed the room, moving behind aglass-topped coffee table, and placed her
back against the bookcase's corner. She shimmied a bit against the wood. It actualy did fed nice,
athough the clasp of her brakept catching asit passed over the angle.

“Good, yes?’ said Ponter.
Mary smiled. “Yes”

Just then, the phone rang. Ponter looked t it, and so did Mary. It rang again. “Certain not for 1,” said
Ponter.

Mary laughed and moved over to an end table, which had ated one-piece phone sitting oniit. She
picked it up. “Montego resdence.”

“Is Professor Mary Vaughan there, by any chance?’ said aman'svoice.
“Um, spesking.”

“Gregt! My nameis Sanjit. I'm a producer for @discovery.ca, the nightly science-news program on
Discovery Channel Canada.”

“Wow,” said Mary. “That'sagreat show.”

“Thanks. Weve been following this stuff about a Neandertha turning up in Sudbury. Frankly, we didn't
believeit at firgt, but, well, awire-service report just came through that you had authenticated the
gpecimen'sDNA.”

“Yes” said Mary. “He does indeed have Neandertha DNA.”
“What about the—the man himsdlf? He's not afake?”’
“No,” said Mary. “He'sthe genuine article.”

“Wow. Well, look, we'd love to have you on the show tomorrow. We're owned by CTV, so we can
send someone over from our loca affiliate and do an interview between you up there and Jay Ingram,
one of our hosts, down herein Toronto.”

“Um,” said Mary, “well, sure. | guess”
“Great,” said Sanjit. “Now, let mejust take you through what wed like to talk about.”

Mary turned and looked out the living-room window; she could see L ouise and Reuben fussing over the
barbecue. “All right.”

“Fird, let me seeif I've got your own history right. You're afull professor at Y ork, right?’
“Yes, ingendtics”

“Tenured?’

“yes”

“Andyour Ph.D.isin... 7’



“Molecular biology, actudly.”

“Now, in 1996, you went to Germany to collect DNA from the Neanderthal type specimen there, isthat
correct?’

Mary glanced over at Ponter, to seeif he was offended that she was taking on the phone. He gave her
an indulgent smile, so she continued. “Yes”

“Tell meabout that,” said Sanjit.

Indl, the preinterview must have taken twenty minutes. She heard L ouise and Reuben pop in and out of
the kitchen a couple of times, and Reuben stuck hishead in the living room at one point to see whether
Mary was OK; she held her hand over the phone's microphone and told him what was going on. He
smiled and went back to his cooking. At last, Sanjit finished with his questions, and they findized the
arrangements for taping the interview. Mary put down the phone and turned back to Ponter. “ Sorry
about that,” she said.

But Ponter was lurching toward her, one arm outstretched. Sheredlized in an ingtant what anidiot shed
been; he'd maneuvered her over here, next to the bookcases, away from the door. With one shove from
that massive arm, she'd be away from the window, too, invisible to Reuben and Louise outside.

“Please,” said Mary. “Please. I'll scream...”

Ponter took another shuddering step forward, and then—
And then—

And then Mary did scream. “Help! Help!”

Ponter was now dumping to the carpeted floor. His brow above the ridge was dick with perspiration,
and his skin had turned an ashen color. Mary knelt down next to him. His chest was moving up and
down rapidly, and he'd started to gasp.

“Hep!” sheydled agan.

She heard the glass door diding open. Reuben dashed in. “What's—oh, God!”

He hurried over to the downed Ponter. Louise arrived afew seconds later. Reuben felt Ponter's pulse.
“Heissck,” said Hak, usng itsfemae voice.

“Yes,” said Reuben nodding. “Do you know what's wrong with him?”

“No,” said Hak. “Hispulseiseevated, his bresthing shalow. His body temperatureis 39.”

Mary was dartled for amoment to hear the implant citing what she presumed was a Celsusfigure, in
which caseit wasin the fever range—but, then again, it was alogical temperature scae for any
ten-fingered being to develop.

“Does he havedlergies?’ asked Reuben.

Hak bleeped.

“Allergies,” said Reuben. “Foods or thingsin the environment that norma people are unaffected by, but
causescknessinhim.”



“No,” said Hak.

“Was heill before he left your world?’
“NI?’ repested Hak.

“Sick. Not well.”

“No.”

Reuben looked at an intricately carved wooden clock, siting on one of his bookshelves. “It's been about
fifty-one hours since he arrived here. Chrigt, Chrigt, Chrigt.”

“What isit?’ asked Mary.

“God, | ananidiot,” said Reuben, rising. He hurried off to another room in the house and returned with a
worn brown-leather medica bag, which he opened up. He extracted a wooden tongue depressor and a
amdl flashlight. “Ponter,” he said firmly, “open mouth.”

Ponter's golden eyes were haf-covered by hislids now, but he did what Reuben asked. Evidently,
Ponter had never been examined in quite thisway before; he ressted the placing of the wooden spatula
on histongue. But, perhaps camed by some words from Hak that only he could hear, he soon stopped
struggling, and Reuben shone the light ingde the Neandertha's cavernous mouth.

“Histonsls and other tissues are highly inflamed,” said Reuben. Helooked & Mary, then at Louise. “It's
an infection of some sort.”

“But either you, Professor VVaughan, or | have been with him just about al the time he'sbeen here” said
Louise, “and we're not sick.”

“Exactly,” snapped Reuben. “Whatever he's got, he probably got here—and it's something the three of
us have naturd immunity to, but he doesn't.” The doctor rummaged in his case, found avid of pills.
“Louise” he said, without turning around, “get aglass of water, please.”

Louise hurried off to the kitchen.

“I'm going to give him some industriad-strength aspirin,” said Reuben to Hak, or to Mary—she wasn't
surewhich. “1t should bring down hisfever.”

Louise returned with atumbler full of water. Reuben took it from her. He pushed two pills past Ponter's
lips. “Hak, tell him to swallow the pills”

Mary was unsure whether the Companion understood Reuben's words, or merely guessed at his
intention, but amoment later Ponter did indeed swallow the tablets, and, with hisown large hand
steadied by Reuben's, managed to chase them down with some water, athough much of it ran down his
chinlessjaw, dampening his blond beard.

But he didn't splutter at all, Mary noted. A Neandertha couldn't choke; that was the plus side of not
being able to make as many sounds. The mouth cavity waslaid out so that neither liquid nor food could
go down the wrong way. Reuben helped pour more water into Ponter, emptying the glass.

Damnit, thought Mary. God damniit.

How could they have been so stupid? When Cortez and his conquistadors had come to Central America,
they'd brought diseases to which the Aztecs had no immunity—and yet the Aztecs and the Spaniards had



only been separated for afew thousand years, time enough for pathogens to develop in one part of the
planet that those in the other couldn't defend against. Ponter's world had been separated from this one for
at least twenty-seven thousand years, diseases had to have evolved here that he would have no
resistanceto.

And...and ... and...
Mary shuddered.
And vice versa, too, of course.

The same thought had clearly occurred to Reuben. He hurried to hisfeet, crossed the room, and picked
up the teal one-piece phone Mary had used earlier.

“Héllo, operator,” he said into the phone. “My nameis Dr. Reuben K. Montego, and thisisamedica
emergency. | need you to connect me with the Laboratory Centre for Disease Control at Hedlth Canada
in Ottawa. Y es, that's right—whoever'sin charge of infectious-disease control there...”

[Back to Table of Contents]

Chapter 24

Adikor Huld's doodarm basadlarm was temporarily hated, ostensibly for the evening medl, but also
because Adjudicator Sard clearly wanted to give him a chance to cdm down, to regain composure, and
to consult with others about how he might undo the damage of hisviolent outburst eerlier in the day.

When the dood arm basadlarm started back up, Adikor sat again on the stool. He wondered what genius
had thought of having the accused Sit on astool while others circled about him? Perhaps Jasme knew;
she was studying history, after al, and such proceedings were ancient in their origins.

Bolbay strode into the center of the chamber. “1 now wish for usto moveto the dibi archive pavilion,”
she said, facing the adjudicator.

Sard glanced at the timepiece mounted on the ceiling, clearly concerned about how long dl thiswas
taking. “Y ou've aready established that Scholar Huld's dibi archive can't possibly show anything leading
up to Ponter Boddit's disappearance.” She scowled. “1'm sure’'—she said thisin atone that would brook
no argument—"that Scholar Huld and whoever is going to spesk on hisbehaf will agree that thisistrue
without you having to drag us over thereto proveit.”

Bolbay nodded respectfully. “Indeed, Adjudicator. But it isn't Scholar Huld's dibi cube | wish to have
unlocked. It is Ponter Boddit's.”

“It won't show anything of his disappearance, elther,” said Sard, sounding exasperated, “and for the
same reason: the thousand armspans of rock blocking itstransmissions.”

“Quitetrue, Adjudicator,” said Bolbay. “But it is not Scholar Boddit's disappearance that | wish to
review. Rather, | want to show you events dating from 254 months ago.”

“Two hundred and fifty-four!” exclamed the adjudicator. “How could something that long past possibly
be germane to these proceedings?’

“If youwill indulgeme,” said Bolbay, “I think you will seethat it has great bearing.”
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Adikor was tapping above his browridge with a cocked thumb, thinking. Two-and-a-half
hundredmonths: that was allittle over 19 years. Hed known Ponter back then; they were both 145s, and
had entered the Academy smultaneoudy. But what event from that far back could—

Adikor found himself on hisfeet. “Worthy Adjudicator, | object to this”

Sard looked at him. “Object?’ she said, Sartled to hear such athing during alegal proceeding. “ On what
basis? Bolbay isn't proposing to unlock your dibi archive—only Scholar Boddit's. And since heis
missing, then opening hisarchiveis something Bolbay, astabant of hisclosest living reletives, hasaright
to request.”

Adikor was angry with himsdlf. Sard might have indeed denied Bolbay's request, if held just kept his
mouth shut. But now she was no doubt curious about what it was that Adikor wanted to keep hidden.

“Very well,” said Sard, making her decision. Shelooked out at the crowd of spectators. “Y ou people
will haveto stay here, until | decide whether thisis something that needs to be seen publicly.” She shifted
her gaze. “ Scholar Boddit'simmediate family, Scholar Huld, and whoever will be speaking on behaf of
him may join us, assuming none of them are Voyeurs.” And, & last, her eyesfell on Bolbay. “ All right,
Bolbay. Thisbetter be worth my time.”

Sard, Bolbay, Adikor, Jasmel, and Megameg, holding Jasmel's hand, made their way down the wide,
moss-covered corridor to the alibi pavilion. Bolbay apparently couldn't resst adig at Adikor asthey
walked along. “No oneto speak on your behdf, eh?’ she said.

For once, Adikor did manage to keep his mouth shui.

* k% %

There weren't many people still alive who had been born before the introduction of the Companions:
those few from generation 140 and even fewer from 139 who hadn't yet died. For everyone dse, a
Companion had been part of their livesSncejust after birth, when theinitid infant-szed implant was
ingaled. The celebration of the thousandth month since the beginning of the Alibi Erawould happen
shortly; great festivities were planned worldwide.

Even just herein Saldak, there were tens of thousands who had been born and had aready died since
the first Companion wasingtdled; that initial implant had been put into the forearm of its own crestor,
Lonwis Trob. The greet dibi archive pavilion, here, next to the Gray Council building, was divided into
two wings. The one on the south abutted an outcropping of ancient rock; it would be extraordinarily
difficult to expand that wing, and so it was used to store the active dibi cubes of those now dlive, a
number that was pretty much a constant. The north wing, athough currently no bigger than the south,
could expand for agreat distance, as required; when someone died, hisor her dibi cube was
disconnected from the receiver array and brought there.

Adikor wondered which wing Ponter's cube was being stored in now. Technically, the adjudicator had
yet to rule that murder had occurred. He hoped it was the wing of theliving; he wasn't sureif he could
maintain his composureif he had to face Ponter's cube on the other side.

Adikor had been to the archives before. The north wing, the wing of the dead, had a separate room, with
an open archway leading into it, for each generation. Thefirst onewastiny, holding asingle cube, that of
Walder Shar, the only member of generation 131 to still be dive in Saldak when the Companions were
introduced. The next four rooms were successively bigger, housing cubes from members of generations
132, 133, 134, and 135, each ten years older than its predecessor. Starting with generation 136, dl the
rooms were the same size, athough very few cubes had yet been transferred over from generations after
144, dmogt dl of whose memberswere dtill dive.



The south wing had but asingle room, with thirty thousand receptaclesfor aibi cubes. Although origindly
there had been great order in the south wing, with theinitial collection of cubes sorted by generation and,
within each generation, subdivided by sex, much of that had been lost over time. Children were dl bornin
orderly lots, but people died at awide range of ages, and so cubes from subsequent generations had
been plugged into vacant receptacles wherever they happened to be.

That made finding a particular cube out of more than twenty-five thousand—the popul ation of
Sa dak—impossible without adirectory. Adjudicator Sard presented herself to the Keeper of Alibis, a
portly woman of generation 143.

“Hedthy day, Adjudicator,” said the woman, sitting on a saddle-seat behind a kidney-shaped table.

“Hedthy day,” said Sard. “I wish to accessthe dibi archive of Ponter Boddit, a physicist from generation
145

The woman nodded and spoke into acomputer. The machine's square screen displayed a series of
numbers. “Follow me,” she said. Sard and the others did just that.

For dl her bulk, the keeper had a sprightly step. She led them down a series of corridors, the walls of
which were lined with niches, each containing an alibi cube, ablock of recongtituted granite about the Sze
of aperson's head. “Herewe are,” said the woman. “ Receptacle number 16,321 Ponter Boddit.”

The adjudicator nodded, then turned her wrinkled wrist with its own Companion to face the glowing blue
eye on Ponter's cube. “1, Komel Sard, adjudicator, hereby order the unlocking of alibi receptacle
16,321, for just and gppropriate legd inquiries. Timestamp.”

The eye on the receptacl e turned yellow. The adjudicator stepped out of the way, and the archivist held
up her Companion. “I, Mabla Dabdalb, Keeper of Alibis, hereby concur with the unlocking of receptacle
16,321, for just and appropriate lega inquiries. Timestamp.” The eye turned red, and atone sounded.

“Thereyou are, Adjudicator. Y ou can use the projector in room twelve.”

“Thank you,” said Sard, and they marched back up to the front. Dabdalb pointed out the room she'd
assigned them, and Sard, Bolbay, Adikor, Jasmel, and Megameg walked over to it and went inside.

The room was large and square, with asmall galery of saddle-seats against one wall. Everyone sat
down, except for Bolbay, who moved over to the wall-mounted control console. It was only within this
building that the alibi archives could be accessed; to protect against unauthorized viewing, the archive
pavilion was completely isolated from the planetary information network, and had no outside
telecommunications lines. Although it was sometimes inconvenient to have to physicaly cometo the
archives to access one's own recordings, the isolation was considered an appropriate safeguard.

Bolbay looked at the smdl group that had assembled here. “All right,” she said. “I'm going to call up the
events of oneforty-six, one twenty-eight, eleven.”

Adikor nodded in resignation. He wasn't sure about the el eventh day, but the 128th moon since the birth
of generation 146 sounded right.

The room darkened and an amost invisible sphere, like a soap bubble, appeared to float in front of them.
Bolbay evidently felt the default size wasn't dramatic enough for her purposes: Adikor could hear her

snapping control buds out, and the sphere's diameter grew until it was more than an armspan across. She
plucked more controls, and the sphere filled with three smaller spheres packed together, each tinged with
adightly different color. Then those spheres subdivided into three more each, and those ones subdivided



again, and on and on, like sped-up video of some alien cell undergoing mitosis. Asthe overall sphere
filled with progressvely smdler and smaller spheres, those smdler spherestook on more and more
colors, until, finally, the process stopped, and an image of ayoung man standing in a positive-pressure
thinking room at the Science Academy filled the viewing sphere, asthough it were athree-dimensiona
scul pture made of beads.

Adikor nodded; this recording was made long enough ago that the new resolution enhancements weren't
avalable Still, it was eminently watchable.

Bolbay was evidently operating more controls. The bubble spun around so that everyone could seethe
face of the person being depicted. It was Ponter Boddit. Adikor had forgotten how young Ponter had
looked back then. He glanced at Jasme, Sitting next to him. Her eyes were wide in wonder. It probably
wasn't lost on her that here was her father at just about the age she was now; indeed, Klast had aready
been pregnant with Jasmd at the time these images were recorded.

“That, of course, is Ponter Boddit,” said Bolbay. “ At hdf his current age—or what would be his current
age, if hewere till dive. Now, I'm going to fast-forward...”

The image of Ponter walked, sat, stood, puttered around the room, consulted a datapad, shimmied
against ascratching pole, al a frenetic speed. And then the airlock door to the room opened—the
positive pressure kept out pheromones that might distract one's studying—and ayoung Adikor Huld
entered.

“Pause,” said Adjudicator Sard. Bolbay froze the image. “ Scholar Huld, will you confirm thet that is
indeed you?’

Adikor was somewhat mortified to see his own face; held forgotten that for a brief time he'd adopted the
affectation of shaving off hisbeard. Ah, but if that were the only folly from his youth that had been
recorded... “Yes, Adjudicator,” said Adikor, softly. “That'sme.”

“All right,” said Sard. “ Continue.”

Theimage in the bubble started running forward again at high speed. Adikor moved around the room, as
did Ponter—although the image of Ponter dways stayed in the center of the sphere; it was the space
around him that shifted.

Adikor and Ponter seemed to be talking amiably ...
Andthentaking lessamiably...

Bolbay dowed the playback to normal speed.
Ponter and Adikor were arguing by this point.
And then—

And then—

And then—

Adikor wanted to close his eyes. His own memories of this event were vivid enough. But held never seen
it from this perspective, never seen the expression that had been on hisface...

And so he watched.



Weatched as he clenched hisfingers...

Watched as he pulled back hisarm, biceps bulging...

Watched as he propelled hisarm forward...

Watched as Ponter lifted hishead just intime...

Watched as hisfist connected with Ponter'sjaw...

Watched as Ponter's jaw snapped sideways...

Watched as Ponter staggered backward, blood spurting from his mouth...
Watched as Ponter spit out teeth.

Bolbay froze the image again. Y es, to his credit, the expression now on the young Adikor's face was one
of shock and great remorse. Y es, he was bending over to help Ponter up. Y es, he clearly regretted what
he'd done, which of course had been...

...nad been coming within ahair's breadth of killing Ponter Boddit, staving in the front of his skull with a
punch backed by al of Adikor's strength.

Megameg was crying now. Jasme had shifted in her chair, moving away from Adikor. Adjudicator Sard
was shaking her head dowly back and forth in disbelief. And Bolbay—

Bolbay was standing, arms crossed in front of her chest.

“So, Adikor,” said Bolbay, “should | play the whole thing back with the sound on, or would you liketo
save usdl sometime and tdl uswhat you and Ponter were fighting about?’

Adikor felt nauseous. “Thisian't fair,” he said softly. “Thisian't fair. I've undergone trestmentsto help me
control my temper—adjustments to neurotransmitter levels, my persondity sculptor will confirm that. I'd
never hit anyone beforein my life, and | never have since.”

“Y ou didn't answer my question,” said Bolbay. “What were you fighting about?’
Adikor was slent, dowly shaking his head back and forth.
“Well, Scholar Huld?’ demanded the adjudicator.

“It wastrivia,” said Adikor, looking down at the moss-covered floor now. “It was...” He took adeep
breath, then let it out dowly. “It was a philosophical point, related to quantum physics. There have been
many interpretations of quantum phenomena, but Ponter was clinging to what he knew full well wasan
incorrect model. I—I know now he was just goading me, but...”

“But it proved too much for you,” said Bolbay. “Y ou let asmple discussion of science—sciencel —get
out of hand, and you got so angry that you lashed out in away that might have cost Ponter hislife had
you hit him just afraction of ahandspan higher.”

“Thisisn't fair,” Adikor repegated, |looking now at the adjudicator. “Ponter forgave me. He never brought
apublic accusation; without avictim's accusation, by definition no crime has been committed.” Histone
was pleading now. “ That'sthe law.”

“We saw thismorning in the Council chamber just how well Adikor Huld controls histemper these



days,” said Bolbay. “And you've now seen that he tried once before to kill Ponter Boddit. He failed that
time, but | believe theré's every reason to think he recently succeeded, down in the quantum-computing
facility deep benesth the Earth.” Bolbay paused, then looked at Sard. “I think,” she said, her voice smug,
“weve established the facts sufficiently to merit you sending this matter on to afull tribund.”

To be continued!

Copyright © 2001 by Robert J. Sawyer.
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Biolog: Edward J. Lerner

Edward M. Lerner isthe Compleat Computerman. He also qudifies as an SF fan from earliest memory
and adevotee of science and history. The spark that ignited these vol atile e ementsinto the synthesis of
an SF writer came in 1985. Completion of an MBA degree in Marketing and Statistics from the
University of Chicago in 1982 freed timefor recregtiona reading. Three years of listening to complaints
about the quality of much of the SF available led hiswife to suggest that if he thought he could do better,
then he should.

He had the dmost classic background required to write hard SF. Along with spending his earliest
childhood reading Wdlls, Verne, Heinlein, andAnal og, there came the fantasy of becoming arocket
scientist. Born in Chicago, he was just eight when Sputnik went up. A BSin Physics came from the
Universty of Illinoisat Urbanain 1971. Back then, you could still get a degree without coursesin
computers. Ed dabbled in that new-fangled discipline and found that though good at physics, hewas
intuitive with computers. An MSin Computer Science from Urbanafollowed.

His career sarted in Bell Labs, and continued at Honeywell. Early Analog stories were engineering
oriented and often written by authors versed in the arcane fields of the day, such asradio. Now Ed was
at the cutting edge of current technology involving computer engineering. At Hughes Aircraft, he spent
years developing parts of NASA's Earth Observing System. A first story appeared in the February 1991
Analog, followed by seven more to date. The novel Probe aso came out that year from Warner Books.
Strangely, the SF story came before working on the NASA project.

Now living in Virginianear Washington D.C., Ed had taken time off from hard-science projectsto work
on hard-science SF, before recently going back to afull-time day job. He triesto tickle funny-bonesin
his short stories, while longer works have a serious core of worked out plausible history and culture
where humans and diensinteract. His series of four novelettesforAnalog andArtemistd| the story of an
InterstellarNet, where interspecies dealings are radio-based. In an Edward M. Lerner story, hi-tech
never sands still. Computers continue to evolve, being till very new. Neurd interfaces, Al, and
ever-more-ubiquitous networks have to affect social and economic structures. A writer must take the
exponentiad growth of technology into account—or explain what stopped it. He strivesto avoid loose
ends. Like aNorn spinning the future, Ed triesto weave a seamless fabric without dangling threads.

Gibbons, Toynbee, and Asmov wrote about civilizations that reached a zenith, stagnated, retrogressed
andfdl into aDark Age. Ed fedsthat the past illuminates the future. He endows characters with enough
indght to avoid the traps, blind dleys and pitfals of technology. PervasiveinAnalog 's engineering-heavy
orientation has been the assumption that technology, properly applied, can solve all problems except, of
coursg, for the perverdity of animate objects. Edward M. Lerner's vision of the future is one where
universally accessible knowledge and powerful computer systemswill prevent stagnation and
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retrogression into another Dark Age.

—Jay Kay Klein
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Presence of Mindby Edward M. Lerner
When new capabilities create new dangers, there are two ways to respond....
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Chapter 1
Thwock.

The bright red ball rebounded with a most satisfying sound, athough the racquet continued onitsarc
without any apparent impact. Doug Carey hurriedly wiped sweat from hisforehead with the back of his
racquetlessleft arm, carefully keeping hisbegoggled eyes on the ball. Precisaly as held intended, the ball
passed through atrand ucent green rectangle suspended in the vertical plane that bisected the court. The
ball ingtantly doubled its speed.

Acrossthe court, his opponent grunted as he lunged. Jm Schulz caught the ball on thetip of hisracquet
and expertly flipped the orb back through the green region. The ball redoubled its speed. Doug swore as
he dived in vain after the ball. It swept past him, obliquely grazed the floor, and careened firgt from the
rear wal and then from asdewal. The bal winked out of existence asit fell once again, untouched by
Doug's racquet, to the floor. “Good one,” he panted.

Jm waved hisracquet in desultory acknowledgment, his T-shirt sodden with swest. “Pull,” he called out,
and anew red bal materidized from the ether. Jm smacked the bal| to the court's mid-plane, just missing
the drifting triple-speed purple zone. The unacce erated serve was a cream puff; Doug ruthlessy dammed
it through purple on hisreturn. A red blur shot past Jm to abrown “dead zone” on the rear wall, from
which the suddenly inert ball dropped like abrick. Thisball, too, disappesred.

“Roall “em.” Y et another red ball appeared, again in midair, thistime at Doug's invocation. He twisted the
racquet as he stroked the ball, imparting awicked spin. The serve curved its way across the court,
rebounding oddly from the floor and Sdewall.

Not oddly enough. Jm pivoted gracefully, tracking the ball around the rear corner. He stepped behind
theball asit sailed off the back wall, from which position he casually backhanded it. The bl soared lazily
to midcourt, amed squarely at a drop-dead zone scant inches from the floor.

Doug dashed to center court, ignoring an dert tone as he crossed the warning line on the floor. He
desperately swung hisracquet into the dight clearance between the vertica brown region and the floor.
He migudged dightly: the body of the racquet swept effortlesdy through the court's vertical bisection
plane, but the handle struck with athud. A loudblat of disapprova drowned out his sharp intake of
breath, but not the jolt of pain that shot up hisarm. All but the offending handle vanished as he dropped
theracquet. “ Damn, that smarts!”
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“You OK?

Doug grimaced in response, rubbing his left hand againgt his right forearm just below the elbow. He
pressed athumb into a seeming birthmark on the forearm, and was rewarded with a subcutaneousclick .
“I think were done for today. Don't watch if you're feding squeamish.” The words, forced between
clamped teeth, indicated his distress. He grasped firmly with hisleft hand, and twisted. Theright forearm
popped off, to be placed gently onto the court floor. Doug massaged the shocked areavigoroudy. “To
coin aphrase, ouch.”

Jm walked to center court, beads of swesat running down hisface and glistening in hislop-sided
mustache. He sported possibly thelast long sdeburns within western civilization. “ Anything | can do?’

“Uh-uh.” The answer was distracted.

Hisfriend pointed at the numerals glowing on the ceiling. “ Twelveto ten, pretty close. Let's pick up there
next time. I'll call you tonight. Abracadabra.” The last phrase was directed at the court, not Doug. Jm
disappeared as thoroughly as had the out-of-play balls earlier, but with the added touch of a puff of white
smoke.

“Abracadabra,” Doug agreed. Jm's half of the room promptly vanished, revealing at what had been
center court the wall that had so ruddly interrupted the game. He studied the quarter-inch-deep gougein
the plasterboard that indicated by how much his depth perception had failed him. Virtua racquetball with
red divots. Maintenance would justiove that.

Sighing, he reached for the Ve cro buckle of his game goggles—and missed.Look, Ma, no hand. He
was more successful with hisleft arm. The colored regions floating about the room, the glowing
scoreboard, the lines on the floor—al| of the ephemera—disappeared. Stark white walls now surrounded
him, interrupted only by glass-covered, inset mini-cam ports and the thin outline of atightly fitting door.

Doug laid down his computer-controlled goggles carefully, dthough its LCD eyepieces and stereo
peskersweren't al that fragile, then wrestled himsalf back into the prosthetic forearm. Hopefully, the
impact of racquet on wall hadn't injured the limb. He'd find out soon enough.

Doug glanced at hiswristwatch, and it was aslate as held feared. The more conventional part of work
cdled.

* * %

Doug strode from the virtua-redity lab to his office, whose | aser-carved wooden namepl ate announced
him to be Manager, Neura Interfaces Department. He paused beside his secretary's desk to check out
histie. Hed have been amazed if it hadn't needed straightening. No surprisestoday.

Thereflection in the Sdelight to his office door reveded someonetal and well built, if not asthin ashed
like. Still, 185 pounds a six-foot two was respectable. Thick and unruly hair, dl black but for ahint of
gray a the temples, remained damp from his post-game shower. His most prominent festure was anose
too largefor histaste. Aquiline, Doug reminded himself, aquiline. Like an eagle. The hint of amischievous
smile flashed and was gone. What eagle had abump like this on its beak? His hood ornament had come
courtesy of along-ago pick-up footbal game gone alittle too enthusiastic. He tugged the knot into
something more closdy resembling itsintended configuration, then entered his office.

A vigtor stood waiting ingde his office, scanning titles on his bookshdf. Sheturned to face him. It was
Cheryl Stern'sfirg job interview at BioSciCorp, and Doug found himsdlf taken aback. Cascades of wavy
brown hair framed aface graced by wide-set hazdl eyes, an upturned nose, and a sensual mouth. Her
brief smile seemed forced and out of practice. She was dender and, he guesstimated, about five-foot



four. All inal, very dtractive. He wasingtantly shamed by amemory of Hally.

Doug hastened to offer her aguest chair, shut the door, then hid behind his desk. Her application sat ina
manilafolder in front of him. He got hismind back on the interview and the resume. The resume, he
reminded himself saverdly, that had earned her theinvitation to this meeting.

“Thanksfor coming in, Cheryl. | hope you didn't have any trouble finding us.”
“Y our secretary's directions were gredt. | gather she getsto givethem out alot.”

Theimplied question was. how many people am | competing against? He aso couldn't hel p noticing that
she sat perched just alittle too far forward in her seat. Hetried for afriendly grin. “ There's no openingper
<. I'm sure you know how few people there are in the neurd-interfacing field. When aresume as good
asyours crosses my desk, | make apoint of talking to its owner. If you're astaented asthis suggests, I'll
make a spot.”

Sherelaxed abit at hisanswer, but said nothing.

“Let's gart with one of those open-ended questions interviewees hate—I try to get those out of the way
before taking candidates to lunch. That way, you'l actudly get to eat. Why don't you tell me alittle about
yoursdalf?’

It was quickly clear that she wasn't going to volunteer anything not aready on her resume. “ Excuse me,
please, Cheryl. What I'd like to hear is more a ong the lines of what you're looking for in ajob. For
instance, why did you contact BioSciCorp?’

It took afew tries, but he eventudly got her to open up. “...And neura interfacingfascinates me. Still,
when | consder the potentia of linking the human brain directly with acomputer, my imagination can't
quite handleit. Sure, | know dl of the standard predictions. speed-of-thought control of complex
machinery, immediate access to entire libraries, mind-to-mind communications between people using the
computer as an intermediary. What | don't believeisthat any of ustruly understands what these
capabilitieswould really mean. If we pull it off, neurd interfacing could have as big an impact on
civilization astheindudtria revolution.”

“| agreg, it'll be astonishing. However, that's not exactly what we're working on here.”
“Close, though.”

“One gtep dong theway,” he conceded. “Mind if | do aquick overview of what we're up to herein my
little corner of BioSciCorp?’

“I'd likethat.”

“OK, then. Basicdly, weretrying to walk before we run. The human brain isthe most complex piece of
neura engineering that we know, right?” She nodded to fill in hispause. “Thetruthis,
we—humans—don't begin to understand how the brain works. We're not even closeto cracking the
code. That'swhy BSC istrying to connect a computer to amuch smpler structure of nerve cdlls.”

“Say you do connect alower life-form to acomputer. How would you know if any communication was
taking place?’

“Who said anything about lower life-forms?’ He took amoment's malicious satisfaction from her puzzled
look, then relented—sort of . He raised hisright arm, thinking hard about his hand. The
microprocessor-controlled prosthetic hand dowly rotated afull 360°, itswrist seam unseen behind ashirt



cuff. In the suddenly silent room, Doug heard thewhirrr of the motor by afreak of sound conduction
through his own body.

“Y ou've connected to the nervous system.” Her eyes were wide with wonder. “ That'sastonishing .”
Then the other aspect of Doug's revelation struck home, and she cringed. “Oh, I'msorry . | just get so
wrapped up in technology. | don't mean to makelight of your, uh....”

“No need to fed uncomfortable, Cheryl.” Helifted awry eyebrow. “In theland of the prosthesis
manufacturer, the one-armed man isking.”

She had to laugh—atrait he couldn't help but find endearing in a prospective employee. “Um, but
serioudy, how did you do that?’

“My stomach alarm went off ten minutes ago. What say BSC springs for lunch, and we pick up
afterward?

“That'saded.”

* * %

After lunch and apromising continuation of Cheryl'sinterview, Doug did some management by walking
around.

There'd been avirus attack while he/d been eating. They'd been semi-lucky. On the one hand, the
invader wasnot benign. On the other hand (an expression from which Doug could not break himsdlf), the
program was clumsy and well understood. Well understood, that was, at the Inter-Agency Computer
Network Security Forum, the federd crisis-management organization that strove vaiantly, if with mixed
success, “to stem the rising tide of computer break-ins.” The Web announcement of the forum's
formation had brought unbidden to Doug's mind the image of King Canute drowning in aseaof hostile
data. A far-from-bitsy bit sea.

The viruswas brand-new that day, and hence unknown by and invisible to the company's Internet
firewdl, but the forum's web ste already listed elghteen attacks. Behind a cute pop-up window
(Dydexicsof the World Untie) hid acrued, if apt, intent: randomly scrambling the memory of the invaded
computers. It had to be anew infestation: their backup fileswere al uninfected.

In short, they'd had aclose call. He wondered if they'd be as lucky the next time.

[Back to Table of Contents]

Chapter 2

Cheryl's scomach rumbled with apprehension as she gpproached the BSC lobby. So long asit only
rumbles, she thought. Spending my first day on the job in the Women's Room isno way to make a good
firs impresson.

She didn't exactly understand the source of her misgivings. Both interviews had gone well, and Doug had
extended thejob offer quite quickly. She certainly seemed to hit it off with her new boss. Maybe that was
the problem—she didn't want to hit it offtoo well. She knew the effect that her looks had on men,
and—on the job—it annoyed the hell out of her. Off the job, she never found the timefor it to matter.

After replaying theinterviewsin her mind, she decided that neither Doug nor hisdl-mae staff had


C:\Program Files\ABC Amber Text Converter\0202analog.htm
C:\Program Files\ABC Amber Text Converter\0202analog.htm

serioudy questioned her. They'd concentrated instead on selling BioSciCorp. Why were they so eager to
hire her? Not that she didn't need the job...

When she asked him about it, instead of answering, Doug took afat folder from astack on hisdesk. He
flipped rapidly through it, extracting severa thick papers and plopping them with authority onto the
blotter. The pages were dog-eared from use and heavily annotated with scribblesin the marginsand
highlighting marker.

Cheryl redlized that he wasn't going to say anything. She picked afamiliar paper, copied from the
Proceedings in Neural Computing , from the stack; she had written it. She scanned dl of the
photocopies, and found that she'd authored or coauthored every one. Her new boss, it seemed, had
pored over every one of her contributionsto thejournals of technical societies. The articles' well-worn
condition made clear an interest in her work long predating her recent job inquiry.So much for a
favorable first-day impression. “You'reright, of course. These say everything you could ever need to
know about my capabilities. | gpologize for being so touchy.”

Doug studied her frankly, with atwinklein hiseye. “1 can say with absolute conviction that | admireyou
soldy for your mind.”

She couldn't help noticing that some unliberated recess of her mind took umbrage at hisjest.

* * *

Like noontime on most weekday's, the condominium was largely empty. Thefirst moansthat drifted
through the stairwells and down the halways therefore went unremarked. The moaning grew gradualy
louder, more ing stent, and began making its presence known throughout the building. A mother blushed
for her totaly oblivious three-year-old, and turned up her TV. The passing mail carrier smiled at the same
imagined lust. Len Robertson, a meteorologist for the National Weather Service who was working the
second shift that week, pulled his absent wifée's pillow over hishead in the vain hope of falling back

adeep.

The moans grew louder, and somehow unhappy. Therewas ahint of wildness, and then of pain, under
the inarticulate whimpering. The embarrassed mother swept up her son and carried him, screaming in
protest, on asuddenly urgent errand. Robertson threw off his blanket in disgust and donned hisrobe. He
met the equally puzzled posta worker in the second-floor hall.

The meteorologist was about to suggest caling the police when the ambiguous moaning turned into an
anguished scream. His mind flashed to a headline case of years past: the canniba killer in Milwaukee who
had tortured and murdered severa peoplein his gpartment. There might be no time to wait for the police.
Robertson hurried back to his apartment for the handgun in his nightstand drawer. “Call 911,” he
shouted, not waiting to see whether the | etter carrier obeyed.

“No, no, NOOOO!!” Screaming filled the empty hall. But on what floor? He burst through afire door
into the stairwell, where noise reverberated confusingly. Were the screams coming from upstairs? Heart
pounding, Robertson tried to distinguish new shouts from the echoes. “ Go away! Go away! GET OUT!”
As he crept warily into the third-floor halway, the words dissolved into inarticulate shrieking. The
bellowing was coming from 322—Mr. Cherner's unit.\Wher e wer e the police?

The meteorologist didn't stop to think about what he was doing. Robertson charged into the flimsy door
with hisleft shoulder. The wood gave way with a splintery, crunching sound. He pointed thegunina
subconsciousimitation of a TV detective's two-handed grip. “ Stop!”

But the dhriekingdidn't stop. Robertson watched in horror as Cherner, al aone, forced yet another
inhuman scream from histhroat. Bloody channels of flesh were torn from hisface. Cherner's eyes, round



and impossibly wide, seemed to focus on nothing. “It's OK,” Robertson forced himsdlf to say. “1t's OK
now. Youresafe.” The swiftly approaching sirens should have offered the meteorologist some
encouragement that he wasright.

But the drops of gorefaling silently to the rug from Cherner's own blood-soaked hands denied even that
modest hope.

* % %

Work expandsto fill al available horizontal surfaces. Then again, maybeit wasjust Cheryl. Papers
covered her new desk, table, and much of the floor: electronic, mechanical, and € ectro-mechanical
diagrams of the progthetic arm; program listings for its embedded microprocessors, higher-level design
descriptions; programming reference manuas. An open medica book on the human nervous system
balanced precarioudy on the rim of her waste basket.

The mess obscured, along with mogt flat surfaces, the considerable progressthat Cheryl had made. In
her first week here, she felt sheld mastered the basic principles of the arm. Doug and company had
managed atruly eegant bit of engineering. Still, momentarily stymied, she refreshed herself on itsbasics.

An array of ultraminiature sensorsin the socket end of the prosthesisintercepted incoming impulses from
the truncated efferent nerve branchesin the ssump. An eectronics module then ferreted out of the sea of
information the individua impulses directed to specific—and former—arm, hand, and finger muscles.
Next, the electronics dynamicdly trandated these “ muscle’ commandsinto acomputer program that
controlled the overall motion of the motorized prosthess. Finally, mechanical linkages converted the
rotation of the various computer-controlled e ectric motorsinto bending motion in the meta joints. In
short: nerveimpulsesin; prosthesis motions ouit.

But brain-directed motion was only half the wonder of the device. Another swarm of sensors, scattered
throughout the prosthesis, detected pressure, temperature, and relative position of smulated skin and
bones. The resulting data flooded into a second e ectronics module, which converted the torrent into
concise, useful information. Electronic transducers then modulated, amplified, and narrowcast this status
information into the sump. The projected eectrical fieldsimpinged on afferent nerves, tricking the
truncated branchesinto “thinking” that they were once again whole and connected to biologic tissues.
The central nervous system of spine and brain had no way of knowing that the incoming sensationswere
atificidly simulated. Environmenta datain; nervousimpulses out.

Together, the two parts of the system provided brain-directed control of the arm, with near-instantaneous
feedback. Cheryl marveled that so much technology fit somehow into an gpparatus that so closely
resembled a human forearm. How long, she wondered, will it be before | fully understand this?

“| asked if you could use ahand.”

Cheryl looked up from her paper-strewn desk, unaware of the furrow of concentration creasing her
forehead. Doug stood in her doorway, an expectant ook on his face. She'd apparently missed hisorigina
guestion, but couldn't help noticing the phrasing. It was her job, in every possible sense of the expression,
to givehim ahand. She pondered momentarily if hisirony wasintentiond.

“One hand won't make much of adifference. Perhapsaforklift.” It was evidently an acceptable
response. He had anice laugh, she thought.

“I know thelook of someone left wallowing too long in the documentation. Maybe | could comein and
... No, that won't work. Maybeyou could step down to my office and we could discuss the project.”

“Sounds good.”



Thewak down the hal gave her timeto formulate aquestion. “L ook, | understand thearm in generd. It's
the detailsthat are holding me up.” Shetook his grunt as encouragement to proceed. “The big questionin
my mind is. how ever did you develop the software for the device? It must be amazingly complex.”

They reached Doug's office and he gestured her inside. They took opposite sides of the conference table.
“l imagineitis pretty hairy, but I'm not sure. It'll be your job to figure that out.”

She could only gare a himin disbelief.

Doug's PC was behind him, its screen filled with tiny text. As Cheryl watched, the display blanked and
the screen saver kicked in. Large words appeared and floated about randomly: Eschew obfuscation.
Later that day she looked up both words. The phrase meant: don't be obscure. Right.

An explanation popped into her head as suddenly as the screen-saver message. In hindsight the answer
was obvious. “ The prosthesisisn't programmed. It'strained .”

“Uh-huh.” Without warning, he lobbed the staple remover with which held been fidgeting. “Heads up.”
She extended her right arm to nab it. “OK, tossit back.” There was atremor in hisarm before the
artificid hand settled into position for the catch. He resumed hisfidgeting. “ Notice the difference?’

Ah, the Socratic method. Cheryl had had college professors who'd favored the technique—|eading the
student to truth through questions. Shehated it. She'd never wondered why the Athenians had made
Socrates take poison.

What had she just seen?“ The wavering in your arm. It was a midcourse correction, wasn't it? Thearm
must remember which commands worked right the first time and which reguire corrective impulses. The
more motions it saves and categorizes, the better it gets at directing arm motion.”

A nasty thought crossed her mind. “There arelots of possible motions for most purposes. When you
threw that staple remover, | could've leaned towards or away from it to make my reach more convenient.
| might have caught it at the top of itsarc, or near thefloor, or anywherein between. If | weren't basically
lazy, | might have jumped from my chair and leaned over the table to catch it. Heck, how many dightly
different but completely acceptable ways are there to position and move your fingersfor the final grab?’

“Goon.”

Hewas enjoying this, she could tell. Maybe his mischievous grin wasinfectious, or maybe it wasonly his
enthusiasm, but she found herself enjoying the battle of wits. Sheld figureit dl out. “Y ou dissembled a bit.
You didnt trainit, not directly.lt trainsitsalf. The arm saves every nerve impulse—every command—that
you send it, the instantaneous position of every joint, every motion that it makes. If amotion is smooth, if
it'snot immediately followed by a mid-course correction, the attempted solution isgood. If thereisa
midcourse correction, the attempted solution is bad. In an inefficient but persistent way, thearm
consggently fine-tunesits own programming.

“OK, I'm supposed to deduce how the software was developed. That must mean that the arm can dump
itsaccumulated file of attempted motionsto aPC. Y ou want meto review the arm's *lessons |learned’
and synthesize an equivaent, but more efficient, set of rules.” A double thumbs-up indicated that she'd
gotten it right. Since Doug was now flipping apencil end over end between thefingers of hisright hand,
that second thumb was quite an accomplishment. “Now | know why you fidget with everything on your
desk dl of thetime. You'redwaysintraining.”

Thetip broke off his pencil as she spoke. The mischievous grin grew broader. “Nope. I'm a
multidimensiond type of guy. Fidgeting isits own reward.”



* * %

“Liz.” Therewas no answer, S0 Betty Neville tapped on the closed door. Nothing. She rapped louder,
until theill-fitting door rattled in itsframe. Her bosswas aone, but acal had transferred back to Betty's
desk after fiverings. “Liz?" Nothing.

Betty took the transferred call off of hold. “I'm sorry, sir. Dr. Friedman seemsto have stepped out. May
| take amessage?’ She scribbled down the man's name and number. It figured—thiswasthe call Liz had
been waiting for al morning. “Yes, I'll be sure she getsthis”

Liz must have stepped out while her back was turned. Maybe she'd been on the phone herself or had her
head stuck in the supplies cabinet at the time. Must be only for amoment, or Liz would've said
something, or caught her eye at least. Odd that Liz had |eft the door closed. Well, Betty thought, she
might aswell put the message dip onto Liz's desk and grab whatever lurked in the out basket.

Liz'shead lay in the out basket, amid apool of drool, eyes wide with astonishment staring sghtlesdy into
unknown distances. Liz's body sumped awkwardly half on, half off the desk. As Betty watched, rooted
to the spot, gravity prevailed. Liz did from the desktop to the floor, head, limbs, and torso each striking
the planked floor with ahollow thud. The falling figure had the lifdlessness of arag doll. Thelifdessness...

Betty found her voice again. She was still screaming when the people from the office across the hdll
arived.

* % %

Brown and white shards flew everywhere as the pressure of the butter knife exceeded the strength of the
breadstick. “ That,” Doug explained for Cheryl's benefit, “wasfor practice. | eat cholesterol for science.”

The Neurd Interfaces Department had, as usud, gathered for lunch in the BSC dining room. Someone
down the table—from where she sat, Cheryl couldn't tell who—described thistradition as* better living
through chemigtry.” She didn't find the foodthat bad, but then again, she hadn't been edting it for long.

Dick Conrad, a programmer with an Eingteinian shock of hair, brushed crumbs from his otherwise-empty
bread plate. “ So, anyone have plans for the weekend?’ The chorus of answersincluded mostly yard
work, deferred shopping, and possible theater trips. Cheryl's own plans conssted primarily of laundry;
she didn't bother to contribute.

Doug grabbed another breadstick. “I generally get that question from people waiting for someone to ask
themtheir plans. Dick, what areyou doing thisweekend?’

“1 expect to spend it here. New M-and-M game.”

Cheryl groaned mentaly. Rather than candy, they were—again—taking Magic and Mayhem. Strange
questsinimaginary castles and labyrinths, fighting equally nonexistent wizards and monstersfor their
treasures. Asfar asshe could tell, dl of these games were dlike. And pointless.

Therevolution in VR technology had given arcades anew burst of popularity. The VR gogglesand
instrumented gloves—not to mention the super-fast computers needed to control them, to paint the
goggles screenswith synthesized worlds, and to update those images to correspond to every movement
of the adventurer's head and hand—were quite expensive. The cog, at least, limited the amount of time
that teens could spend at the games. Adults were another story, especialy adults at companieslike
BioSciCorp that owned VR equipment for more serious purposes. The difference between aman and a
boy isthe price of histoys.

The men rattled on for what seemed like forever about M-and-M. Cheryl was relieved when someone



finaly noticed that time was passing, and that they needed to get upstairs and back to work.

Relieved, that was, until she discovered that during lunch anew virus had invaded BSC's network and
wiped out—minimaly—her morning'swork.

[Back to Table of Contents]

Chapter 3

For a least the fourth time that evening, the words on the screen seemed to blur. That meant it wastime
to get up and walk around again. Doug pushed himsdf away from the desk, hoping that there would il
be something to graze on in the vending machines.

It was closing in on 10 P.M., and the end was not yet in sght. The end of the work day, that was. The
due date for their NSF grant-renewal papers approached with perilous speed. He ignored the thought
that NSF meant “non-sufficient funds.” The Nationa Science Foundation had so far coughed up the
money for haf of the development of the experimental prosthesis, and Doug very much wanted to keep it
coming. BioSci Corp faced enough of afinancia stretch going it done once the technology was sufficiently
proven for commercidization.

A Coke and some chocolate perked him up. He made the rounds of the offices to see how things went
with hisfellow stuckees. At histhird stop, he found Cheryl staring fixedly into her PC screen, surrounded,
asadways, by dead trees. She was doing her damnedest, he knew, to synthesize a set of generaized
arm-motion rulesfor the grant progress report. “ Can you use some help, or isit beyond that?’

She stood up and stretched, graceful asacat and atestimonia to aerobics. “ That felt good. Sure, if you
can spare afew minutes.”

1] S,]mt.”

Cheryl gestured at her PC. “I'm drowning in data. Do you have anyidea how many arm motions you
make in aday? And they're like snowflakes. no two are exactly dike. Beside, the longer you use the
prosthesis, the more datait stores and the bigger itslessons-learned file grows. There's gotta be away to
seethe bigger picture.”

Doug perched gingerly on the single exposed corner of the cluttered desk. “ Have you synchronized data
from the arm with the physica-training videos?’

“I tried.” She plopped back into her chair to keyboard something. A window opened up on the display,
inwhich atiny, swesty, begoggled Doug dashed randomly about an empty white room waving a short
rod. The counter in acorner of the window, itsrightmost digits changing with blurring speed, observed
the passage of time down to the millisecond. “It doesn't help. No offense, but you look like amarionette
on drugs”

“An unsirung marionette, a that,” he agreed. “Thisishow you've been looking at the videos?” He took
her slence asassent. “ Try this” He bent over, trying with limited successto ignore their proximity. A few
keystrokes changed the screen image drameatically. The visudized room doubled in size and devel oped
various colored markings, the wand in mini-Doug's hand blossomed into a proper racquet, and asmilarly
equipped opponent materidized. Thuds and thwocks of the bouncing red ball and grunts from the
hard-working players burst forth from the PC spesker.
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Cheryl'sjaw dropped as she watched the players bat pseudoballs about the VR racquetball court. Her
shocked expression quickly turned into one of annoyance. “Having alittle fun with the new girl? Someone
might havetold me what was going on in these so-called exercise videos.”

He straightened up hurriedly. Bent over her as hédd been, unavoidably smelling her hair, al he needed
was the suggestion about having fun with the new girl. 1t didn't matter that that wasn't how shed meant
her words. “The old handsfind it easier to analyze the motions with the graphicsfiltered out. We dipped
up in not showing you the VR view. Sorry.”

“Y ou dipped up in not mentioning it was VR!” Her jaw jutted out belligerently.

Hell, what did they talk about at lunch most days, if not VR? Thiswas nuts. Of course, while Cheryl ate
with the group, she didn't join in much. She stayed at adistance, asif any friendliness on her part would
be misinterpreted. He'd asked his secretary about Cheryl; Teri made the same reading. What other
important information had Cheryl's stlandoffishness caused her to miss?

He made aquick decision. “We need amenta break. Let's go play racquetball.”
“We've got too much work to do.1 do, anyway.”
“Thisis work. Y ou need to understand the exercise videos.”

She stood up and glared at him. “I do understand them.Now . | would've days ago, if you'd shared your
little secret.”

Everyonewas cranky from overwork, he told himsdlf, including him. That he took a tantrum more
personally from Cheryl meant that maybe she was right—maybe he didn't relate to her assmply “one of
the guys” Damn it. He didn't know which of them he was mentally cursing. Maybe both. “Ever done
virtua racquetbdl? Any VR sport?’

“No.” Thetonereveded adisdain for VR of which held previoudy only gotten glimpses. “I'll stick with
the red world.”

“Not if you want to make any headway reverse engineering what the arm has taught itsalf.”

Theimplied critique of her professionalism evidently stung, but she was too angry to back down. She
gestured at her dacks and sweater. “ These are hardly racquetball clothes, and | don't have aracquet.”
The answer conceded his point without any move towards cooperation.

Doug got off the corner of her desk. “Y ou do aerobics after work. Whatever you wear a your health
clubisfine. Meet me by the VR labsin ten minutes. I'll change and bring spare gear.” Hoping to reduce
the tensions, he added, * Ask the game program to put my face on the pseudoball. Rumor hasit that that's

very thergpeutic.”
Hetook the brief up-twitch of her lipsfor success. “ Great. Seeyou in ten.”

* % %

Why, with so much work to be done, was she playing? Cheryl stood, ill at ease, the VR rod awkward in
her hand. Through borrowed VR goggles she saw only the weblesswand, hersdlf in leotard and
sneakers, and an al-white room. Shed told hersalf while getting changed to keep an open mind. It was a
thought, she felt, her boss would describe as free advice and worth every penny.

“Answer if you can't hear this” Doug'swords were loud and clear in her goggles tiny earphones.



“Whatever.” She assumed, correctly, that the room had hidden microphones.

“Open sesame,” she heard, and Doug appeared on the other size of the suddenly enlarged chamber. His
cut-offswere frayed; hiswell-worn T-shirt declared, “I'm virtudly certain that I'm red or redlly certain
that I'm virtual. Or vice versa.” Her sensesregjected what her mind told her: that he stood in another room
down and across the hall. She assumed that the video camerasin this room captured her with equal
verigmilitude. She suddenly felt salf-consciousin her leotard.

“You say it, too.”

“Do | haveto?’ Cheryl sounded petulant even to hersdf. Damn it. She'd cooled down enough to know
she had fencesto mend. “ OK, then. Open sesame.” The room sprouted virtua lines on itsfloor and
varicolored zones on itswalls and mythica midcourt center plane. Therod in her hand became the handle
for what looked like a conventional racquet. She knew, however, that she held an expensive piece of
electronics. Therod captured every nuance of her grip and its own exact position and attitude in the
room. The handle reported continuoudly, by IR beams, to sensorsin thewalls. In other games, this same
instrumented rod could become agolf club or abaseball bat or awizard's saff.

He taught her, with amixture of quips and examples, how VR racquetba | was played. An unseen
computer responded to voice cues (that every serious gamer persondized) for such functions as serving
the ball and changing handicap levels. ("What handicap? | don't need any damned charity,” sheld
protested—until he'd dammed aball past her viaapro-leve, triple-speed purple zone. She might aswell
have swung a ameteor. “Wdll, if youings.") Multiple video cameras and alot of computing power
triangulated their exact position at any pointintime.

She was most surprised by the revedled mysteries of her VR goggles. A low-power IR source shone
continuoudy into each eye; the reflections of these invisible beams off her retinas hel ped reved precisdy
wherein the virtua scene shewaslooking at each ingtant. ("Helps? What else does our friend the
computer need to know?’ He'd gently pointed out that the position and orientation of her head in the
room were aso helpful. IR transmittersin her goggles reported that, too.) The VR gear was surprisingly
sophisticated. Maybe her opinion of VR gameswas a bit knee-jerk.

“All right,” said Doug. “Enough gtdling. Let'svolley for first serve.” To the unseen computer, he added,
“Roll ‘em.”

From that moment on, she wastoo busy enjoying the activity to spare any thought to assessing its merits.

* * %

“CLASSOF ‘05 RULES”

" Shit!" snarled Dick Conrad. Similar sentiments rang up and down the hal, some punctuated by the
frustrated pounding of fist on desk. The invader dithered impudently around his PC screen, devouring,
with Pac-man-like determination, Dick's section of the NSF grant-renewal report.

Dick removed horn-rimmed glasses to massage the bridge of his nose. He had abitch of aheadache,
knowing al too well the implication of those many nearly concurrent shouts. Those plaints meant a
coordinated, time-delayed viral attack throughout BioSciCorp. It meant that every computer at BSC,
and the backup file copies going back for who knew how long, were likewise infected. To have a prayer
of meeting the deadline on the grant renewal, they'd have to get new computers and recover from printed
drafts scattered around the office. The engineer couldn't face thinking about al the changes hed made
since held last printed out a draft.

He knew how important this grant was to Doug. He couldn't imagine how Doug would take thisincident.



In thus discounting hisimagination, Dick was absolutely correct.

* % %
“ B@.”

Intent on predicting the path of the pseudoracquetball, Doug found the e ectronic tone disorienting. Balls
in midair make no sounds. It took a moment to recognize that the sound had not come from within the
game, from the earpiecesin his goggles. Once held decided that the sound had originated from hiswrigt,
its meaning became obvious: hiswatch had chimed the hour. He kept the watch running five minutesfast,
abit of subterfuge which usualy got him to meetings on time. That made it about five minutes before
eleven.

The bal changed course with a hedthythwock , sgn of asolid hit with afirm grip on the racquet. The
novice level a which Cheryl was playing meant that his returns moved at aquarter of the speed to which
he was accustomed. The dow-moation return gave him plenty of timeto analyze his stroke. Perfect. The
prosthesis had doneprecisely what he'd intended. Remember that, right arm of mine.

The thought of the phrase triggered aneura response mastered through lengthy sessions of biofeedback.
Hisbraininitiated a nerve impulse, an eectrochemica chain reaction that traveled from brain to spind
chord to nerve branch. Sensorsin the prosthesis, in due course, picked up the signal. Circuitry inthearm
then recognized the unusua character of the pulse pattern. Instead of commanding amuscle to move, this
sgnal told the prosthesisto write a“well-done’ notation into its embedded memory. Arm motionsthat he
identified in this manner were automatically retained whenever he interfaced the arm to alab computer for
data extraction.

Stll, it was dmost eleven, and there was work |eft to do that he/d meant to finish before going home
tonight. “Much asI'm enjoying this, | gottaget ba—"

Unexpected pain jolted hisarm. He stared in horror at the hand that suddenly clenched his racquet
handle with agonizing intensity. For abewildering ingtant, the prosthesis signaled conflicting sensations of
boailing heat and numbing cold, of feather-light tickling and vise-like pressure.

After an endless moment, thearm lost dll fedling.

* * *

It didn't help, Cheryl decided, that Doug kept referring to the incident as*“adisarming experience.” The
wordsweretypicd: aplay on words and adeprecating reference to his disability. The bitter tone—that
was another matter.

“I'm sorry, Doug.”
Helooked up from theinert prosthesis lying on his desk. “Unlessyou set loose the virus, quit saying that.”

She was about to explain that it was understanding, not an apology, she was offering when thetensoniin
his voice registered. Sympathy wasthelast thing he wanted. This project, hiswhole professond life,
were struggles to beat the odds. A struggle that some juvenile asshole seemed to have, if only
temporarily, derailed. Sympathy would only make thingsworse.

“All right, I'mnot sorry. I'mpissed .”
“You'renotthat , either. | currently hold the exclusive, worldwide franchise. It didn't come cheagp.”

Maybe 0, but some emotion waswringing her gut. Shefelt awful, and knew Doug felt worse. What
could she do to help?



“Thanks again for thejob,” she blurted.
The subject change made him blink. “Y ou earned it. Don't make abig dedl of it.”

Shewasnt sureif thiswas away to get hismind off his own problems, or only something that she'd
needed to get off her chest. Either way, she plowed ahead. | gather you haven't been on the job market
recently?’

Hefinally looked her in the eye. The triumph of curiosity over depression?“ Things are bad?’
“Only inour niche.” 1t was her turn to sound bitter. “Only in neurd interfacing.”

Doug seemed to first notice the disembodied limb on his blotter. He opened a desk drawer and tucked
away theinoperative prosthess. “1 have seen more resumes than usua,” he conceded. “L ook, | knew the
research program at your old place shut down. | knew that when | interviewed you. Feinman was the
heart of the program, and he had astroke. It'sarea shame, but it happens.”

How about afrozen expression of horror so awful the mortician can't do anything about it? Ben Feinman
had had a closed-casket memoria, but Cheryl knew . She was good friends with Fran Feinman, and Fran
had had to tell someone. Does that happen, too, Doug? But all that she could bring hersdlf to say was,
“And Y ameguchi?’

“She wrapped her car around alamppost. My friends at Neural Corp say she'd been preoccupied with
something. Believe me—car wrecks happen.” He glanced saf-conscioudy at his stump. * Shit happens.”

It wasthefirst time held ever dluded in her presence to the loss of hisarm. She wanted to respond to his
Statement. She wanted, suddenly, to know him. To know Doug the person, not the wisecracking boss.
After years of keegping her distance from men at the office, she wasn't sure how. And as she hesitated—

“| can't face cleaning up thismesstonight.” She followed his glance to a clock; it was past midnight.
“Correction—this morning. I'm going hometo catch some Zs”

Unhappy with an opportunity logt, too confused by her stymied impulseto think to ask if he could till
drive himsdf home, she followed himto the dl but empty parking lot.

[Back to Table of Contents]

Chapter 4

Theodore Roosevelt Idand, awooded oasis on the Potomac River, can be accessed only by footbridge
from an isolated parking lot on the Virginiashore. Theidand is much favored by local dementary schools
asapicnic stop on theway to or from field tripsinto the Digtrict of Columbia. Today, three bud oads of
thelittle monsters had gobbled their sack lunches and were now running amok under the resigned eyes of
teachers and parent helpers.

Jm Schulz ruefully shook his mustachioed head. WWhy had he alowed himself to be talked into coming
here on aweekday? Hed lived in Northern Virginia quite long enough to know better. His supposed
companion on this outing, Doug Carey, stood nearby, absorbed with his new camcorder. Occasiondly,
the ground gpes quieted enough for Jim to hear the motorized hum of the camera panning or zooming.
Jm's attempts a conversations were impatiently shushed.

Jm's mind wandered until an approaching petite figure caught his attention. The woman was casudly
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dressed in peg-legged jeans with artfully torn knees, atan sweater with pushed-up deeves, and scuffed
sneakers. Her light brown hair was done up in aFrench braid from which afew endearing strands had
escaped.Nice . He had no ideawhat held done to attract her—but he wasn't about to question his good
fortune.

“Bewarethe cyclops.”
“Cyclops’ must mean the lens of the camcorder. Dammit, she knew Doug.

Doug caught the Odyssey reference, too, dthough he continued shooting whatever vignette had caught
hiseye. “Who goesthere?’

“No man.”
“That'sfor certain,” Jm had to interject. He gave her an exaggerated once-over that made her blush.

“Don't harass the staff, please.” Doug finished whatever hed been shooting, then lowered to hissidethe
hand holding the video camera. Robohand. “Hi, Cheryl.”

“Hi, boss. | assume your parting directive doesn't apply in neutra territory.”

Doug nodded. To Jm, he explained, “ After we finished the proposa from hell, | told everyonel didn't
want to see them for aweek. Thisone,” hetipped his head towards Cheryl, “redly worked her tail off.”

Jm stepped to the Side to gaze pointedly at her nicely rounded rear. “It looks fineto me.”
“Quittha.”

“Thanks, Doug, but I can fend for mysalf.” Sheturned to Jm. “I know you from somewhere, you
wannabe dirty old man. | recognize those sdeburns. Oh, yeah,” she brightened, “you'rein Doug'straining
videos. Why haven't | seen you at the office?’

“Jim?Work at BSC? He can't tell acomputer from akumquat. He plays from aVR arcade near his
housein Alexandria. The Internet handles VR racquetball aswell across town as between adjacent
rooms.”

That incredulity was a bit much, Jm thought. He wasn'tthat computer illiterate. Many years ago, hed
even taken abeginning programming class, coursawork the University of Wisconsin had obligingly
accepted asaforeign language. Asfar as he was concerned, computer languages were as foreign asthey
came. What else could you say about alanguage in which 1=1+1 was meaningful ?

In any case, Jmknew the difference: kumquats had seeds. He aso knew how to get even. It'd be hitting
below the belt, but he was piqued enough not to mind. “ So, you two kids going together?” Doug was
predictably aghast. Before his friend found histongue, Jm added, “No, of course not. Whatwas |
thinking, expecting St. Douglas to date, and someone from the office yet? He might disquaify himsaif
from that seat he's been coveting on the Supreme Court.”

The crack earned him an angry glare. It didn't require telepathy to know what was crossing Doug's mind:
dark thoughts about Holly. Lost Holly. When would hisfriend truly accept that that stage of hislifewas
over?

“| don't see people from work.” Stereo answers came from Doug and Cheryl.

Well see about that, Doug. Nothing like pondering the loss of something to make you want it. Jm



beamed a Cheryl. “ An excdlent policy, my dear, excdlent. Did Doug ever mention that | can't tell a
computer from a pistachio? Or was that an artichoke heart? Whatever. | have trouble with all this
technica stuff. Some growing thing.” Helooped an arm through hers. “ Allow meto introduce mysdif.”

* * %

After an afternoon of window shopping, Doug, Jm, and Cheryl wandered into atouristy areaof Old
Town Alexandria Doug's ssomach rumbled, and he checked hiswatch for confirmation. “I could sure
use somedinner.”

They werein front of aposh Itdian restaurant. All three werein jeans, Doug worea T-shirt and Jm a
faded army surplus camouflage jacket. Cheryl stole aquick look at the menu in the front window, then
gestured vaguely at her own casua clothes. “ Asif we're dressed for this place.”

The men exchanged an amused look. “Follow me” Jm said, “I'm afriend of the owner.” They went
around the corner to aside entrance. The chef's effusive greetings made clear to Cheryl that Jmwas the
owner. The restaurateur pointed to a genuine butcher-block table in a corner of the bustling kitchen.
Disappearing into the kitchen-side door to his office, where he kept a spare suit, m called, “Have a
sedt, folks. Gotta schmooze with the paying clientele, but I'll be back.”

Jmwaslying, but it wasfor agood cause.

* * *

Doug and Cheryl sat in sllence—all the more awkward for following Jm's ceasdess ebullience. “ Quite an
interesting guy,” shefindly offered.

Heraised an eyebrow at the closed office door. “Rebel without aclue? Y eah, heis interesting, and it's
reassuring that someone's working to keep us out of Vietnam.” They jerked back astheir legs
accidentally touched beneath the tiny table.

By tacit agreement, Jm was a safe subject. “Whereshe from?’ asked Cheryl.

“Milwaukee. Hisdad works a a brewery Jmwill only identify as producing ‘ the beer that made
Milwaukee maodorous.” As Doug spoke, awaiter spread adamask tablecloth over the butcher block.
Three place settings and awax-covered Chianti bottle with candle followed. When just Doug and Jm ate
here, asthey often did, Jm threw dish towels over the wood—and they weren't ways clean towels.
Certainly they never had acandle. And now Jm had conveniently disappeared. Damn that man—first
flirting with Cheryl, then playing matchmaker. How transparent can you get?

They fdl slent again. Somewhere behind them, aknife chopped manicaly on a cutting board. A voluble
chef's assstant made a point by clanging the counter with hisladle. Cutlery and plates clattered in and out
of the oversized dishwasher.

Perhaps the clinking and clanging was too suggestive, or perhaps the flickering candle flame was. Maybe
it was the so long foregone company of an attractive woman. Maybe he'd only been out in the sun too
long today without a hat.

Whatever the cause, Doug found his mind dipping into afamiliar memory. Light wasflickering there, too,
but its source was a short-circuited turn signa that refused to respond to its control. The darknessthere
crowded inon him.

Hickering, flickering...

* % %



Therenta car was mangled, its bent frame keeping the doors from opening. Judging from the razor-sharp
fragments covering occupants and vehicle interior aike, itswindshield had been replaced with cheap,
nonautomotive glass. At least Doug didn't think the stuff mandated by law could shatter likethis.
Whatever mishap had necessitated replacing the windshield must have aso deployed the airbags; they
had not been replaced.

After pressing his bdlt into service as an impromptu tourniquet, the two of them tried not to look at, or
think about, Doug's mangled right arm. The injury—Ilike the meandering bastard, presumably blind drunk,
who'd veered from hislane and driven them off the deserted road—was too much to handle just yet.
Once the tourniquet stopped his bleeding, they tried to crawl out the now-glasdess front window. The
effort gained them only assorted new cuts and abrasions.

“Hally?”

“Hm?" shefinaly answered. Her attention seemed focused on the tree that grew from the center of the
engine compartment.

“Well be OK. Honest.”

She had hair and eyes as dark asthe night. Eyesthat most evenings he could get lost in. By the green
flickering of theturn signa that would not end, her skin looked unhedthy. “1 know.” Tensonin her voice
belied the words.

“I loveyou.”
Shetook forever to answer. “I love you, too.”

“Seeifl ever do FHoridaagain.” Hed followed the spring-break tradition twice before: neverending
parties down the coast. In hisjunior year hed met Holly and, to his amazement, the mob scene at
Lauderda e hadn't appeded to her. Hed begged her dl winter to come with him, and finally worn her
down. Nowthis .

“Uhrhun.”

Heworried about her being so quiet, but sheseemed OK. No visble wounds, anyway. Maybe, he
decided, she was going into shock. He huddled against her as best he could to share hiswarmth.
Trapped behind the steering whed, hisright forearm shredded, he couldn't even comfort her by
sgueezing her hand.

In other circumstances he might have remembered to loosen the tourniquet occasionaly. Might. It was
impossibleto think about himself, though, as Holly dowly withdrew into herself. Shefel slent. As Doug
kept ahdplessvigil, her face grew ever pder.

She died of internd bleeding asthefirst hint of dawn appeared in the eastern sky.

Hislast coherent thought, losing consciousness himsdlf as help findly arrived, was one of biting irony. As
the highway patrolmen urged him to hold on, they spoke urgently of freeing him from the wreckage by
goplying the Jaws of Life.

“Doug?Areyou OK?’

He returned to his surroundings with agtart. It took him amoment to recognize his companion. “Um,
yeah. Yes, sure, I'mfine”



Cheryl laid ahand over his. It fdt fire-hot. “ All of a sudden, you weregone . What were you thinking
about?’

He couldn't tell her, hejust couldn't. His mind hunted desperately for another topic. One other subject
was on hismind; it, too, was bad—but not as awful as Hally's death. “ Cherner,” he mumbled. “ Cherner
and Friedman.”

“Bob Cherner? Head man at Neurotronics?’
“Do you know him?’

“Only by reputation. He's supposed to be good.” Shelooked at him strangely. “What about him?’
Following his gaze to their overlapped hands, she pulled hers back hadtily.

“Hesbeen inditutiondized.” His skin remained warm from her touch. “ Remember the night of the Class
of ‘05 virus attack? After my arm seized up?’ Cheryl nodded. “Y ou were upset at the coincidence of
Feinman and Y amaguchi dying so close together. Well, there may be more going on. Once our
grant-renewal application was out the door, | went through three weeks of old email. My messagesto
Cherner were dl returned as nonddliverable.”

“That's odd.”
They were too intent on their conversation to notice their host gpproach with atray of antipasti .

“That'swhat | thought, so | called himin Philadelphia. A very rattled secretary said he was out sick. She
wouldn't say anything dse.”

“What did you do?’

“I went online and found another Neurotronics employeeto cdl. | clamed to be an old friend of Bob's,
which was only adight exaggeration, and said I'd heard he was out sick. Could she help me find him?
She hemmed and hawed abit, but | finally pried the name of ahospital out of her.”

“Before, you cdled it aninditution.”

He couldn't suppressashiver. “The engineer a Neurotronics caled it ahospitd. | caled, and the hospital
would only say a Robert Cherner was registered. They wouldn't tell me anything about his condition, or
let metalk to him. That was odd enough to make me look them up. Cherner'sin amenta hospital.”

“Y ou mentioned someone Friedman?’

“Liz Friedman, over at Neurd Soft. Stroke. I'll spare you the details, but she died in her office one day
last month.” He sipped at hisicewater. “1 dont likeit.”

A voice sounded behind him. “Liz probably wasn't too wild about the ides, either.”
Doug whirled. Jm Schulz stood there, holding atray. “How long have you been hovering?’

Jm set down three plates, handed the tray to a passing busboy, then dropped into the remaining chair.
“Long enough.”

Doug tried to work up some indignation. “Jeez, | know thisisyour place, but you have no right to
eavesdrop. It's probably nothing, anyway.”

The restaurateur looked sadly at Cheryl. “He's aready told you I'm suspicious, right? A bit



antiestablishment? Given you the * keep us out of Vietnam’ line?” Jm didn't wait for an answer. 1 heard
about four mysterious deaths or illnesses, dl to key peoplein your field. Correct?” When no one
contradicted him, he prodded his till angry friend on thearm. “Doug, al | know about neurd interfacing
isthat it'sabrand-new area. There aren't many peoplein thefield yet. Right?’

“Right,” Doug begrudged.

“How many?

“About thirty full-timers. Maybe a hundred totd.”

“And you don't find four such incidents suspicious?’

The coworkers exchanged hel pless glances, asif afraid to answer.

“You'relucky I'm here.” Jm stabbed an olive with hisfork. “ Allow me an analogy. A hundred of you
neuro-weenies makesit perfect.

“What would you say if, over afew weeks, three senators died and a fourth showed up in abooby
hetch?’

When put like that, it seemed foolhardy not to see apattern. A verydark pattern. Doug's blood ran cold
asathought worthy of Jim's paranoia crossed hismind.

Cheryl had the sameredlization. “Doug? What if someoneis targeting neura interface researchers?
Wouldn't we be high on the ligt?’

Wordlessly, hereached out for her hand.

[Back to Table of Contents]

Chapter 5

The woman nervoudy twisted alock of her straight black hair, but showed no other signs of her recent
widowhood. Perhaps worrying what impression might be given to her visitors by her casud garb and
sunlit living room, Fran Feinman tipped her head towards the chaos-filled family room. “It'shard to retain
afunered ar aroundthat . | thank God for the twins every day.”

“I'm glad the boys are OK,” said Cheryl. The words sounded dumb to her, but she never knew what to
say on acondolence call. She was less sure of herself when her visit had an ulterior motive. 1 meant
what | said a the memorial service about taking Josh and Scott for aweekend. Whenever you'd like.”

“Thanks, but none of us are ready for separation yet.”

Theroom fell slent, except for overflow from the children's play. Doug found histonguefirdt. “Mrs.
Feinman, | gppreciate your seeing us.”

“Fran, please. Any friend of Cheryl'sis dwayswe come.”

Heforced out the words. “1 don't know how to approach this tangentially. Please understand that | don't
ask this question lightly. Was anything—unusual—about your husband's death?’

The women exchanged alook; Cheryl broke eye contact firet. “I had to tell him, Fran. | had to tell him


C:\Program Files\ABC Amber Text Converter\0202analog.htm
C:\Program Files\ABC Amber Text Converter\0202analog.htm

what little | knew.” After that extraordinary dinner at Jm Schulz's place, that was exactly true,

Mrs. Feinman shifted in her chair. The motion was dight, but it was an obvious turning away from Cheryl.
“All right, Doug, thelook on hisface that was unusud. Oh, it was far worse than that. It was horrible.
Ben died with an expression of absolute terror.”

Doug sguirmed in hisown chair, but hehad to continue. He and Cheryl could be next. “ Fran, have you
any ideawhat could have frightened him?’

The widow twisted a handkerchief so fiercely that severd gtitches of embroidery gave way with audible
pops. “Ben? My Ben wasnt afraid of anything. He had al of the fear burnt out of him in the Gulf War.”

Cheryl gently laid ahand on her friend'sarm. “Thenwhat , Fran? Why that look on him? It must've been
bad—I don't believe you scare easily either.”

Mrs. Feinman just shook her head.
Doug began to pace. “ Y ou'resure Ben was aone when he had the stroke?’

“Thekidsand | were at a Saturday matinee, some harmless cartoon.” Memory of thetwins delight made
her smile briefly. “Ben was done in the den when we left. He said he'd brought home too much work to
joinus. | closed the den door on my way out. He was dead in his chair when we returned.

“Because of thelook , the police examined the house. My fingerprints were the top set on the ingdeand
outside knobs of the den door.” She hugged and rocked herself as she sat. Thetwins' play sounded
especidly noisy in the suddenly silent room.

“Did you notice anything unusud about Benbefore this? That day? That week?’ No thought underlay
Cheryl's questions, but there had to besome meaning to this strange degth.

“Hed had a physica maybe amonth earlier. He wasin fine hedlth, the doctor said, perfect hedth. Ben
wasfull of energy, full of life”

Nothing. Doug racked hisbrains. “Isthe den like it was?’
“Yes” Fran's eyes brimmed with tears. “1 haven't been ableto face it yet.”

When Doug and Cheryl examined Ben Feinman's home office, the tidy room seemed somehow to mock
them. The neetly arranged desktop told them nothing; neither did the neura-interface helmet that had
apparently dropped to the floor when Ben had dumped in his chair. Doug traced hisfinger over adoodle
on the desk blotter—a meaningless bunch of deeply inscribed intersecting ovas, dl nearly obliterated by
adark scribble—then wordlesdy led the way from the den.

* % %

Inch-tall green words floated on an otherwise darkened screen: “A man's reach should exceed his grasp,
else what's a backscratcher for?”

“Mustwe havethat?’ Cheryl asked Doug. They were cloistered in his office, regrouping from yesterday's
unenlightening vigt with Fran Feinman.

“What?’

“That screen saver. Can't it show something alittle lessdistracting?” She had unadulterated black in
mind.



“| share the wisdom of the ages. Y ou'd pay good money to read that from afortune cookie.”
“That's not where | generaly go for wisdom.”

Doug shrugged in resignation, swiveled toward his desk, and reset his screen saver to aboring clock
display. After amoment's thought, he suppressed its synthesized ticking sound. “Better?’ To her nod he
added, “Thought it would be. Time hedlsal wounds.”

“Not Ben's.”

Doug sobered up instantly. Death was area downer, alesson held learned the hard way once before.
“Sorry. You've got to understand thisismy way of dedling with stress.” That, and gitting in the dark,
brooding. He'd tried not to do that at work, though—and anyway, the office drapes admitted too much
light. “I madeacadl last night. The doctor handling Cherner's case will see us. Weve got an appointment
in Philly after work.”

She stood and looked out the window. The clusters of people on the plaza, chatting and smoking and
spping coffee, seemed foreign to her.

Cheryl wondered when sheld return to their world. Or if.

* % %

Doug had made the appointment at Shady Acres Sanitarium, but it took Cheryl's charm to get them past
the doctor overseeing the case to visit with Bob Cherner. They weren't al that sure now that it had been
such agood idea.

At firg, the sanitarium belied Doug's preconceptions. The grounds wereimmaculately groomed and, true
to the name, dappled by the shade of old oak trees. The front lobby was light and airy. Sunlight streamed
through windows into amarbled foyer. Cheery paintings decorated the walls and extended up the curved
daircase.

Cherner'sroom was adifferent story. The only furniture was a small bed bolted to the floor, devoid of
head- or footboard. Its single window was small, high, and barred. The door had no inside knob. And,
oh yes, thewalls and door were padded.

“Doug?’ began Cheryl. Thetremor in her voice suggested the same misgivingsthat he felt. “ Does he even
Seeus?’

Heforced himsdf to study the man they were visiting. Doug knew Bob professionaly, had sat on afew

experts panelswith him a symposia The Chernerhe remembered was dert, witty, with humor dancing
in his eyes. The man seated on the bed stared dully into a corner, indifferent to their presence. No trace
of persondity showed in his eyes. Swatches of bandages covered the ruin they'd been told held made of
hisface.

Nor had Doug ever known Bob Cherner to wear a straitjacket.

“No,” he answered softly, “I don't think he does.” He stepped closeto hisill colleague. “Bob? It's Doug
Carey. Weneed to talk.” A flicker of eye motion showed that Doug had been heard. Had he been
understood? He had no way of telling. “Bob, what happened to you?’

Cheryl broke the uncomfortable silence. “It'sno use. Y ou heard what they did to him.”

Repeated dectroshock. But what choice had there been when Bob struggled insanely whenever he came
out of sedation? Even in the dtraitjacket, they'd been told, it was feared he would injure himself by fighting



with such frenzy againg hisregraints.
Now Cherner was silent, passive, inert.

Doug tried again. “1t must be awful. Terrible. But you're not one. We know something is happening to
neural-interface researchers. Severd have died. Y ou must help us stopit from continuing.” He didn't
know why he chose the impersonal pronoun.

Nothing.

Cheryl sighed, then came over to join Doug. She looked past the bandages, and deeply into Cherner's
eyes. They were blank, lifeless: twin black holes of the soul.

Fighting tears of helplessness, Cheryl backed away. Would Doug wind up like that? Would she? The
notion was far scarier than death. “I haveto go. I have to.”

“Inamoment.” Doug took out a pen and pocket calendar. A thought had come to him, probably stupid,
but it was the only idea he had. He drew on an insde cover, then held the smple sketch for Cherner to
see.

For amoment, the only reaction was a bulging of the patient's blank eyes. Then he took in adeep breath,
and began a scream of such prima terror that Doug amost dropped the pad. Muscles bulged within the
confining Straitjacket; fabric strained. Spittle flew from hislips.

The raver lunged from the bed, head lowered like a battering ram. Only the near paralysis of Cherner's
legs from hours sitting motionless saved Doug; aleg buckled, and Cherner collapsed, screaming, to the
carpeted floor. His eyes, so recently vacant, were now filled with murderous rage. He struggled
desperately to regain hisfedt.

The door crashed open, and white-coated men brushed Doug roughly aside. It took three people to
subdue the man thrashing on the floor. “What did youdo?" demanded an orderly, jabbing an air-spray
hypo against Cherner's neck. Cherner arched his back at the sting of the injection, then fell till.

Doug looked helplesdy at the drawing hed made: acopy of the overlapping ovals from Ben Feinman's
desk blotter. They must lie at the root of the problem. They obvioudymeant something.

But what?

* * *

Sheila suspected something was wrong. For starters, she didn't remember her own last name, although
the name on her driver'slicense felt right when sheld read it. She assumed that the license in the purse
undernegth her desk was hers since it bore her likeness. Sheld needed the mirror in acompact to reach
that conclusion.

People chattered in the hal outside her—office? None of the noises seemed familiar. Then again,its voice
was distracting, dominating. How could she recognize other sounds whenit spoke so loudly?

What could be wrong? Sheilathought she might ask one of those noisy people, but wasn't sure exactly
what to ask. She opened her mouth to test aquestion; only an inarticulate gurgling emerged. Did she used
to speak? She couldn't remember.

She strode from the building, waving in vague response to the calls of her coworkers. There were things
to be done, important things.



Itingsted.

* % %

Swest rolled down Doug's back as he shoved the lawnmower about the small yard. This section wasthe
hardest; with itsten-degree grade, it donejudtified a self-propelled modd.

Alas, it would be years, if ever, before he used a sl f-propelled mower—or any powered mower. Motor
vibrations drove his prosthesis nuts, unless he turned down the sensitivity to gpproximately the Captain
Hook setting, with which he had so little control that he'd probably lose hisother hand. A truncated rose
bush showed the folly of a prior experiment performed with a borrowed gas mower.

Three more gtrips and held take atrip into the house for a cool drink. Despite his grumbling, the
mindlessness of the job at hand appedled to him. Rote tasks liberated hisimagination, freed hismind for
whatever problemswere at hand. It worked better than parking himself in an easy chair and ordering
himsdf to think.

He reached the uphill end of arow and began aturn. Pivoting the mower, his gaze swept across the
Perlmans cedar deck, on which Cindy Perlman, a pale grub of flesh bulging out of hater top and short
shorts, lay draped across the chaise lounge. He continued the turn, carefully avoiding eye contact. She
was afriend and good neighbor, but seeing her up closein that outfit could strike him blind.

Doug continued his ruminations. He and Cheryl had been thrown for aloop by theincident at the
sanitarium. What wasit about that sketch? Now Cheryl could dress. Not that he could imagine her going
to pot like Cindy Perlman, but if Cheryl did ever gain an excess ounce, she would surely wear something

appropriate.

It'd been unseasonably cool yesterday, and Cheryl had worn abulky sweater with that knee-length skirt
and black hedls. All very proper, of course, but something about the fuzziness of the swester was S0, S0
... cuddly. The other day she'd worn dacks and a plain white blouse to work. Then there were thejeans
she'd worn on Roosevelt Idand. Now, that emerald blouse she wore with the beige linen suit. What was
that dick materid? Silk maybe, or satin, but he wasn't quite...

Hejerked to ahalt in midrow. Whatare you thinking? he asked himsdlf, although the answer was
obvious. Doug couldn't visudize hisown wardrobe to that level of detail. So rote tasks freed his mind for
the problems at hand? Liberated his mind? Hah!

Maybe he'd break for that cold drink now. In abit, it ssemed, he'd need a very cold shower. She works
for you, you Austral opithecine jerk.

His subconscious hunted for asafer topic. In away, Bob Cherner quaified. What did Cherner and Ben
Feinman have in common? His pocket calendar sat beside the phone, asit did every weekend. He
opened it to the sketch that had made Cherner go postal, the drawing copied from Ben Feinman's
blotter. He found scrap paper and a pencil, and began doodling. Oval followed oval; |oop succeeded
loop. The shapes overlapped at a common center, radiating from that spot.

Something tickled the back of hismind ashe drank. A critica thought had just skittered across his
subconscious as he sat and stupidly stared. What?

His hand stuck briefly as helifted the soda from the table. He glanced at his prosthesis and discovered
that he'd unthinkingly crushed the can, doshing Coke dl over the placein the process. The artificid limb
didn't have any moisture sensors.

What wasthat errant thought? Ben's drawing had been half obliterated by scribbling. Obliterated? Would



striking out the sketch have placated Bob Cherner? It wasn't an experiment Doug was eeger to perform,
evenif hewere alowed back.

He waggled the dented can; it wasn't quite empty, so he took another sip. The scribblings—what might
they have covered? Theymight have covered anything, dolt. Whatever was under the scribbleswas
covered. That was the point. Focus.

Point. Focus. Hmm. Doug did amenta rewind. Spot. His subconscious was trying to tell him something.
He wiped the soda from the scrap of paper on which held been jotting. At the center of the drawing, in
the part of thefigure that Ben had most heavily obliterated, Doug made asingle, central dot. A spot.

Point, spot, focus: they wereall good words, useful words. Still, although they'd helped him find hisway,
he didn't think they were the key word. They weren't the word that had flitted across his mind.

That word wasradiating.

[Back to Table of Contents)

Chapter 6
“Whadayya cal abunch of Apple computers at the University of Hawaii?" asked the disembodied voice.

Cheryl groaned. Sheld barely stepped out of the shower when the lobby annunciator warbled. The
steamy mirror confirmed her worst fears: her robe was old and ratty, and the towel /turban around her
sopping-wet hair wasllittle better. In the kitchen, hopefully, battle continued with the dreaded math book.
When Cheryl had peeked in before her shower, the book had been winning.

“Come on up, Doug. Apartment 411.” Who e se would announce himsdf that way? She buzzed open the
lobby security door. Moments later, someone rapped on her front door. She checked the peephole: her
boss. Letting him in, she warned, “Oneword and you're dead meat.” He was dressed for, and smelled
fresh from, yard work. She figured that at present she smelled better but looked worse.

“Does aparticular word put me at risk, or any word at al?’
“Next time, call ahead, dammit.”

Hetried to look abashed. It came out as boyish charm, but that was close enough to mallify her. While
she pondered this reaction, atrickle of water down her neck reminded her of her condition. “Can
whatever brings you wait afew minutes?1'd like to dry my hair.”

“Qre”

“Honey?” Sheraised her voice. “ Come out here, please?’ Boyish charm turned briefly to apprehension,
then faded into feigned indifference. Aha. Doug was interested in her love life. Cheryl never dated anyone
from the office, let done the boss—why did hisreaction please her? She wasn't accustomed to
indecisiveness, and her confusion angered her. She turned that indignation outward: what businessdid he
have appearing here unannounced and on aweekend? He'd never been here, for chrissake. She
presumed he'd found her address on the Net.

Carlastepped from the kitchen. She was nine years old and tall for her age, with her father'sred hair and
blue eyes, and her mother's delicate features. “What isit, Aunt Cheryl?’
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“Hon, thisis Mr. Carey, my boss. Doug, thisis Carla. | wanted you to both know the other was here
whilel get mysdlf together.”

The hair dryer drowned out everything for awhile: thick hair dries dowly. She worried about Carlathe
whole time. How was Doug around children? Part of her wondered how Doug felt about children. What
was her problem?

When sheturned off the dryer, there were giggles from the kitchen. Her immediate reaction was: L et the
kid do her homework. A happier thought displaced the first. When had Carlalast sounded sosilly?

Cheryl loved her niece, but Carlawas adaunting respongbility. It turned out that alittle girl could shed a
lot of tearsin six months. Then again, losing your parentsto ajunkie gunman at the neighborhood
7-Eleven judtified an ocean of tears. Cheryl's own eyes misted. God, but she missed her sigter.

“Aren't you glad you did your math?” Giggle, giggle. “And why'sthat?’ Giggle. “Becauselifeisaword
problem,” man and child recited together. Chortle, chortle.

Thanks, Doug.

Cheryl got dressed and joined them in the kitchen. “Fine,” she said. | can't take the suspense. Whatdo
you cal abunch of Apple computers at the University of Hawaii?’

“MacademiaNet,” he deadpanned.

She curled her lip at the awfulness of the pun—until she noticed Carla's priceless confusion. The corners
of Cheryl'slips quirked upward. She laughed, and Carla—without a clue why—Ilaughed with her. Thank
you, Doug.

Whatever brought Doug here, he'd done good.

* * %

After kidding around for abit, Cheryl sent her niece to her room to finish the homework. She busied
hersdf putting on a pot of coffee, saying nothing. Thiswasn't asocia occasion, and it was past time for
Doug to explain himsdf—even if hedid have away with Carla. She kept her back to him so he couldn't
see her samiling at the memory.

With asigh (what was onhis mind, she wondered), Doug began. “Nicekid.”

“Uh-huh.” The coffee sarted, she straightened odds and ends on the counter.

Sighing again, he restarted. “| know what the ovals are. What set off Cher-ner.”

"What! ?"

He dug out his pocket calendar and opened it to the overlapped ovals. “Mean anything to you?’

“Nothing. Doug, weve been through this. Y ou saidyou knew.” She ignored the bouncing-on-the-bed
noises from the other room.

He unclipped a pen and placed asingle dot in the center of the ovals. “Now?’

Of course. “It'san atom.” Shefelt her eyes go round. “But why did Ben obliterate it? Why did it affect
Cherner like that? What do atoms have to do with neura-interface research, anyway?’

“| get & most oneinsight aday, and that's ongood days.” He looked at her wistfully. “1'd sorta hoped



that you'd know.”

* % %

Shella brushed past shoppers browsing at the eectronics store, ignoring their complaints. She rummaged
through parts bins and crowded shelves, confused by how the aides were organized, but unable to ask
questions.

With agrunt, she dumped everything at the checkout station: switches, cables, batteries, radio-controlled
toys, auminum utility boxes, relays. She dug awad of hills, straight from the ATM, from a pocket.

She must have made the teenaged cashier nervous—he ran the merchandise past the bar-code scanners
asfast as humanly possible. He looked unhappily a a prompt on histermind. “1 need your name and
address, malam.”

She stared a him, helpless, before finally shaking her head.No.

“It's company policy. Don't worry, maam, we don't give out theinformation.”
Shegaped at him, her upper lip quivering.

Hetried once more. “It's so we can mail stuff. Y ou know, likeflyersfor saes”

With aroar of inarticulate fury, she flung money onto the counter. He hadn't yet bagged her purchases,
so—dtill shrieking—she swept them from the counter into a shopping bag dready |oaded with an
assortment of household chemicals. Without waiting for change, or looking back, she somped off.

Directionsfor assembling bombs from such materids were available dl over the Internet.

* % %

Doug browsed Cheryl's living-room bookshel ves as she readied the kid for bed. They told him only what
he dready knew: she was a bright woman.

The bedtime story finaly ended. There were squeds as his hostess tucked in Carla. “ G'night, kiddo.”
“Mr. Carey isfunny. Can he come back?’

The whispered answer was unintelligible, but embarrassment was writ large over Cheryl's face when she
returned. “More coffee?’

“No, I'll berunning dong.” Hed had more on his mind than atoms when hedd come over. Doug resolved
to act now, even if her niece had spoken before hedid. “But ... could | interest you in racquetball
tomorrow?’

Cheryl rolled her eyes. “Y ou overheard the little imp's suggestion.”

“Carlas question. Not your answer. What do you say?’

“Not whatdid you say. Doug Carey, you have atouch of class.”

“So about tomorrow?”

“I'll haveto seeif aneighbor can watch her, but yes. I'd like that. I'll call you.”

He was halfway home before it occurred to him to wonder whether Cheryl thought tomorrow was two
friends getting together or adate.



* * %

Doug sat bolt upright in bed, amatter of enormous magnitude having finaly penetrated his avareness.
First, he'd been too busy being disgusted with himself for lusting after Cheryl. After that, he'd obsessed
on the new-found meaning of the sketch. And then, maybe, he'd asked out Cheryl.

For al of hisobvious attraction to Cheryl, Doug had not thought guiltily about Holly even once today.
Hewaan't sureif hefdt guilty about not feding guilty.

* % %

Doug hunched over, waiting for the pseudoball. Hisfirst surprise came when Cheryl won the pregame
volley for serve. Another surprise followed on itshedls.

“Let‘errip.”

Sheld not only been practicing, sheld personalized her game prompts. The serve flashed through agreen
region and doubled its speed. He pivoted to hisleft to return it with abackhanded stroke. Passing center
court, the ball kissed purple and went hypersonic.

With agrin she dammed the red missile right back at him. He got the racquet up to hisface just barely in
timeto protect himsdlf.1diot , the bal's not physicd. It can't hurt you. The badly timed ricochet from his
racquet was a pathetic lob she smashed back at him through purple again. He didn't even try to touch the
resulting blur.

“Now why did you cdl out anovice's handicap for me?’
He sduted with hisracquet. “I'm suitably chastised. Who've you been playing with?’

“Never mind. Just keep your wits about you.” She served under cover of her answer. Asthe pseudoball
Zipped through abrown drop-dead zone, she caled, “ Reset handicap to leve three.”

Doug dived for the plummeting orb, reaching it just intimeto giveit aflip. With anyone dse, the
maneuver would have been suicidal, but it sailed over Cheryl's, petite Cheryl's, lovely head. “Hah.”

His game came back into balance as he claimed the serve. Two pointslater, he was over the shock of
her unexpected skill a the game. “Wow, | thought someone had sent in aringer.” Squinting a her in
shorts and tee-shirt, he added, “ Although | can't imagine where sheld hide.” Sherepaid the crack with a
floor-skimming return that cost him avolley and the serve,

Somewhere around a score of eight-six, he achieved that rare Sate of automatic play that made the game
so rewarding. Step, step, stroke. Ball shooting like lightning across the court, then as quickly coming
back. Step, step, stroke, and back it goes again. Stroke, stroke, stroke. He wasn't redlly there, nor was
she. Some part of hismind knew where the ball was, and the walls, and the drifting color zones that
changed the motion of the ball.

While reflexes maintained volley after long volley, histhoughts entered a free-floating state not unlikea
good lawvn mowing. Racquetball with Cheryl—it was asimple thing, redly. He couldn't remember when
held last had such agood time. Stroke, step, step, step, stroke. Amazing how her game had improved
sgncethe one time they'd played. His arm was cooperating too. Step, backhand dam. Nothing like having
your arm go haywire to impress awoman.

He stumbled as the memory struck home. That damned Class of ‘05 virus had done anumber on hisarm
al right—luckily he'd only had to go back aweek for an uninfected backup. His next stroke came an
instant too late, with aweak grip, and Cheryl clobbered the ball.



As she caught her breath before serving, Doug tried to push everything out of his mind. Something was
teasing his memory, something that he sensed was vitd: amood like just before he recognized the
cartoon atom. He forced in and out afew deep breaths of hisown. Helost the next volley, but regained
the trance state.

Step, step, stroke. Dash to the rear court for her return. Step, step, smash. Shuffle forward. Balance on
the balls of the feet. Step, turn, backhand. He continued on autopilot asimages crowded hismind. The
Pac-man-like Class of ‘ 05 virus. Neurd-interface circuits. Atoms, spinning atoms, gal axies of atoms.
Nerveimpulses, in hisbrain, traveling across his spina chord and down hisarm. Pac-man chomping up
screenfuls of information, computerfuls of data. Stop signsand traffic lights.

Step, step, stroke. Sensorsin hisarm transforming el ectrochemica impulsesinto eectricd sgnasthe
prosthesis could manipulate. Pac-man racing down hisarm. Step, pivot, stroke. Neurd netsin the
prosthesis learning to recognize, in hours of biofeedback sessions, which transformed nerve impulses
meantbend my wrist andopen my hand andwiggle my fingers.Pac-man reversing: racing up hisarm, up
hisspind chord—

With ahaller, Doug tossed hisracket into the air. The ball shot past him asthe racquet turned end over
end. He caught the handle, asit fell back to earth, with what he felt to be great panache.

“Why did you dothat? It was the best volley we've had dl day!”

“Sorry,” he shrugged. “But if you can spare afew minutes from the game, | think | know what's been
happening to everyone.”

* % %

Doug and Cheryl had been playing racquetball at BSC wherethe VR court time was free. Now they
retreated to his office. Behind the closed door, the smell of swesaty clothes and swesting bodies should
have been overpowering. They didn't notice.

“Areweat risk?” Shelowered herself gingerly onto achair. Without a hot shower, her muscleswere
dready seizing up.

“Y ou, no. Me, possibly—but | doubt it.”

“What's happening?’

“Itsavirus”

Sheleaned forward, glowering. “ Ben Feinman was afriend, agood friend. | find that in very poor taste.”

“No, acomputer virus.” Heretrieved a schematic drawing from his desk. “My arm. Remember how our
Class of * 05 friends made my arm lock up?’ At her nod, he continued. “ Think about avirus attacking
through aneurd-interface helmet.”

“Oh...my ... God.” She shuddered. “Can that happen?’

“When the Class of ‘05 virus hit, | got some weird sensations through the prosthesis before it froze. | was
s0 mad, and it was such a crunch finishing the proposal ontime, that | put it out of my mind.”

He unrolled the schematic. “ Y ou know thereé's aneura network between the main microprocessor and
the nerve sensors. Why? Because the routine metabolizing in every cdl in my body constantly generates
electrochemica noise. The neurad net isaways|earning how better to dredge useful signals out of that
din. OK?



She nodded.

“I tend not to think of it thisway, but what trains the arm aso works on other neura nets.” He tapped his
upper arm, his neck, and, most emphaticaly, hisforehead. “Biologica neura nets. Neuron nets. My
nervous system. Even as| learn to operate the arm, it learns how best to signal skin pressures and joint
positions back to me. What | so casudly cal ‘training thearm’ isnothing so smple. Thearm and | are
symbiotic. Every time| think I've achieved better performance, what'sreally happened isthat each side
of the partnership haslearned to better communicate with the other.”

Cheryl rested her chin on her hand in thought. She knew, even better than he, how a state-of-the-art
neurd-interface helmet was built. She had codevel oped the helmet that might have killed Ben Feinman.
Now she wrestled with Doug's theory, leveraging her knowledge of the helmet. She looked for aflaw
and found none.

“I'm not using the arm or ahelmet, so I'm safe. Y ou're using only the prosthesis, and the nerve branch up
your arm seems far too narrow a comms channel to pass athrest. But a helmet wearer...”

Ben, like Doug, had started out with biofeedback training. How many times had she seen him with
electrodes taped to his head, wires snaking to an oscilloscope. Day after day of learning to concentrate
his thoughts until he could steer the glowing phosphorescent dot wherever he chose on the screen. Hell,
everyone a the office had tried it. A chill ran down her spine as she redlized what might have happened
had not Ben been the quicker study.

In her too vivid imagination, her old boss, her friend, sat, his eyes closed, wearing hishelmet. Signals
from the computer passed through aneurd net to Ben; histhoughts, his reactions, returned through the
neura net to complete the experiment. If nothing came across—as had, at first, so often been the
case—Ben would groan or mutter or curse, then open his eyesto see on-screen what he should have
received. Then heldd keyboard what smal impression, if any, he'd gotten through the helmet.

Other timesit would be Ben'sjob to send. That, too, hadn't worked at first. Again Ben would chastise
the machine, then type directly what held attempted to mentally transmit viathe interface helmet.

How many sessions had she monitored? How many experimental runs had it taken before Ben and the
supervisory program in the lab's big server had redlly communicated? Months, she knew. She wasn't sure
exactly how many, because Ben had gotten secretive towards the end. Moody. Something had been on
hismind. Chrig,in hismind.

“Areyou OK?’

Shewaved him to silence. Training—first Ben and then Doug had talked about training. That wasn't right,
not really. Neura netsweren't smart, couldn't think, couldn't be taught. It waswhimsical to talk about
them learning. No, aneura net was only eectronic circuits modeled after bunches of neurons, just
another way to process inputs into outputs.

What aneura netdid do was adapt. Optimize. Mindlessy it moved away from any output state that
feedback rated as bad for its current inputs. Mindlesdly it adjusted towards a state that feedback rated as
better. Being electronic, aneura net adaptedfast.

Ben's corrections via the keyboard: that was feedback to drive the optimization. Later, the neura net in
the helmet had adapted directly to the perceived success or failure of asignd to passthrough it, in either
direction. Doug's arm was like that, she remembered—it distinguished smooth from jerky motionsand it
automatically reinforced whatever worked.



By thetime of his death, Ben had stopped using akeyboard. Hishelmet, like Doug's arm, had achieved
self-adaptation.

Her mind's eye panned back to encompass first two spectra computers, then three, then many. Lightning
bolts connected the machines, stylized communications links. One of the computers, she saw, harbored a
nasty, dithering object—the visuaization of avirus. The cregture crawled through the network of her
imagination. It was mindless and fast. She wanted to cry out asit moved ever closer, but she couldn't.
Findly, the viruswashere , and it butted up againgt the neurd interfaceitself.

When Doug cdled to her, shedidn't hear him. Shewaslost in anightmare of her own making. Asif it had
found another comm line to trangt, another computer to infect, the virus kept butting againgt the neurd
interface. Unlike any other barrier it had ever encountered, however, this barrier adapted. This barrier
trained. Thisbarrier learned with lightning speed how best to modify itself so that Ssgnason oneside
would pass with absolute fidelity to the computer on the other side. This barrierhelped.

When, in her mind's eye, the virus dithered across the oh-so-cooperative barrier into one more computer
and began its attack, she screamed.

For the latest computer to be invaded by the virus was Ben Feinman's brain.

* % %

The smal office became confining, claustrophobic. Doug and Cheryl separated briefly to shower, then
went out for awalk. The sky had clouded up while they'd been inside; they had the bike paths under the
trees mostly to themselves. Good—this conversation was not something they wanted overheard.

Seeing her shiver, he put an arm around her shoulder. She tensed briefly, then relaxed. He didn't know
whether sheld reacted to his gesture, the fed of synthetic skin, or the memories his prosthesis must now
awaken. He didn't think he wanted to know. Her arm trembled beneath his hand. He knew that she'd
helped develop Ben's helmet. Did she blame hersalf? He knew thathe would.

13 Da-g?l
“Hmm?’
“Why the atom? What does that mean?’

Some bicyclists soun around ablind curve, sending them scurrying aside, giving him amoment to pick his
words. “Ben scribbled over hisdrawing, wiped part of it out.”

“Noatom, then. | still don't getit.”

Doug thought about poor Fran Feinman, about what they could tell her. He thought about the final torrent
of confusion that must have run in insane fury through Ben Feinman's brain asthe invader did itswork. Its

damege. Itskilling.

“We saw an atom, we just didn't recognize it as one. What Ben obliterated was the nucleus.”

Cheryl shuddered. She saw it too, now. She knew well which virus had been the most resistant to
eradication, most ruthlesdy destructive, had time and again reduced their computersto ravaged
repositories of asingle phrase repeated over and over. The same phrase that, she redlized, must echo
endlessy in what little mind remained to Bob Cherner. In tones of weary wonder, sherecited it.

“Stop nuclear now.”
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Chapter 7

The doors of the Inter-Agency Computer Network Security Forum were locked; an armed guard
answered Doug's knock. The engineer took the implied seriousness as apromising sign. Vague hints
about ingght into amgjor virus outbreak got Doug and Cheryl into the office of aforum officid named
Glenn Adams.

Adamswasin hisearly fifties, with pale blue eyes, abroad forehead, and brush-cut gray hair. Haf of the
people they had passed in the hall on the way to his office were in jeans and tee-shirts. programmers.
Adams, in abusiness suit and tie, was representative of the other half. From Adams’ stiff posture ashe
sat, Doug guessed ex-military. A photo on the office wall showed the guess was correct.

There was no good way to begin. “I've got astrangetale to tell. I hope you'll hear me out before passing
judgment. Keep in mind that between us, Cheryl and | have four computer-science degrees and
twenty-plus yearsin theindustry. Weve both published extensvely in our field, whichisneura
interfacing.”

Adams accepted the list of publications Doug offered. “OK.”
“You'refamiliar with the*no-nukes virus?’

Adams rubbed his nose thoughtfully. “ An outbreak a couple of months ago. Wiped out hard drives with
an antinuclear power dogan.”

Cheryl nodded. “ That'sthe one.”

“Law enforcement aside, it'saready off our scopes. The antivirus product companies got the template
for ‘no-nukes' into their definition filesright away, though it's hard to get rid of once your network is
infected. Pretty typica bug, redly.”

Here goes, thought Doug. “What weve learned about no-nukesisfar from typical.” He spoke for ten
minutes to the ever more skeptica-looking officid.

When Doug stopped, Adams asked, “Isthisright? 'Y ou claim the ‘no-nukes' virus attacks people
through neurd-interface helmets, that it scrambles not only computers but also brains.” He got anod.
“The attack mode, overwriting memory, can leave human victims dead or insane. Brains aren't wired
exactly alike, because of genetics and differencesin what and how people learn. That makes what gets
overwritten the luck of the draw. It sounds like the helmet design and the learning previoudly done by its
neura network can also influence the nature of the attack.”

Cheryl leaned forward. “ These aren'tclaims ; we're telling you what's happening. The forum must issue
an advisory to warn people. Weve got to stop thisline of research, at least until we cantotally eradicate
thevirus”

“It'salittle soon to tell anyone anything.”

“Look, dammit, it's happening.” Doug grimaced. “ Aswe spesk. People are dying, and worse. Did you
hear what | said about Bob Cherner? Far from too soon, it's aready too late for him.”

“Thisisso speculative. Can you explain how this could possibly work?”
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Doug stood and stared. L ook, Feinman's and Cherner's attackers were obvioudly ‘no nukes.” | admit: |
don't know exactly how the attack gets through the hdmet—I came here thinking the forum wouldwant

to try figuring it out. Perhaps you forum doths could get off your spreading obscurocratic asses and look
intoit?’

“St down and cam down,” said Adams. Cheryl, he noted, shot her companion a scathing look that
meant the samething.

Doug ignored them both. “What will it take to convince you?’

“Y ou say Cherner and Feinman were attacked at home. And what about, um...” Adams checked his
notes, “Y amaguchi? She had acar accident. Surely you don't claim that she was wearing a
neurd-interface hdmet while she drove. Of dl of your cases, only Friedman fell ill in her office”

“Waskilled,” Doug corrected. “Home or office doesn't matter. The victim networksinto abigger
computer than the one a her desk. What does the virus care about wire length?” He felt ablood vessel
pulsing in his neck. “Ben Feinman told hiswife he'd brought work home. Perfectly normal to accessthe
office computersfrom home. Or...” alight bulb of enlightenment went off over his head, “he couldve
been computer gaming. That'd explain why no one from his office ever asked Fran for whatever held
been doing. He was playing hooky from a Saturday matinee with the kids.”

“Y ou don't know that Cherner had ahelmet at his gpartment. And you haven't explained Y amaguchi in
her car.”

“Think, man. If the ondaught doesn't kill them outright, these people have voicesinsde their heads.
Voicesthat don't stop, don't deep, don't go away. Ther brains are fried. Asthe virus keeps attacking,
keepswriting, it only getsworse.

“Maybe the victims can't spesk anymore. The helmet's whole purpose isto interface the cerebrum, the
seat of consciousness and rationd thought, to the computer. The cerebrum is probably the first thing
attacked.

“I imaginethat they can't think straight, can't reason, can't cal for help, can't form a plan beyondmake it
stop . So—if avictimisn't killed outright—he takes off hishelmet, or knocksit off, or sumblesand it falls
off. Hefleeslike awounded animal, seeking refuge that doesn't exi<t, because the enemy iswithin.

“I imagine Cherner and Y amaguchi both made a dash for the psychologica security of home. Y amaguchi
didn't make it; when the pain got too much, or too little of her brain wasleft, she ended it in the only way
|eft: at alamppost. Cherner was tougher. He made it home, but that changed nothing. The invader was
gtill there, its voice getting louder and louder. By then, he couldn't think straight enoughtoend it al, so he
tried to rip the thing out. Through hisown face, hetried torip it out.”

Doug scowled at Adams. “Instances of that virus are till out there. The bastard who wrote that virusis
gtill out there. And the world isfull of sick copycats who adopt and evolve successful viruses.

“What are you going to do about it?’
“Wadll, | have your statement. If you leave your business cards, I'll know how to get back in touch.”

“That'sit?” Doug's soft words carried venom. Y ou're sentencing peopleto pure hell. A statement from
me to theWashington Post and a posting of my findingsto the Net won't have the credibility of a
pronouncement from the forum, but maybe they'll save someone. WEell goddamn well see.” He stood.
“Come on, Cheryl. | imagine Glenn has coffeeto drink and formsto filein triplicate.”



The bureaucrat winced. Before he could get out aretort, Cheryl jumped in. “Sit, Doug. Thisisnotime
for macho nonsense.” She took two pieces of paper from her purse and handed one to each man. “This
isaSIGNIT mailing list: Specid Interest Group in Neurd Interfacing Technology. Not many names, and
I've marked the people we think were affected.”

Adams scanned his sheet. “Isthis enough datato be satistically sgnificant?’

Did the casudties have to reach gatigtica significance? Remembering Cheryl's admonition, Doug willed
himsdlf to be calm. “Y ou're obvioudy ex-military. Have any contactsin athree-letter agency?’

To most of the country, that question might have suggested the Environmenta Protection Agency. Insde
the Washington Beltway, it meant intelligence agencies, the CIA and itsilk. “ Sure.”

“Ask about black work done by Sheila Brunner and Tom Zimmerman.” Black work was highly
classfied, to the point that its existence was generally denied.

“Agency folk aren't famed for their senses of humor. Y ou sure you want this?” Doug and Cheryl both
nodded.

“Wait here.” Adams stood. “I'll go make some calls.”

* % %

Doug turned to Cheryl. “Isit me, or isour host staling?” Adams had just been paged from the [obby.

“What do you expect? That was quite adare you made. And who are Sheila Brunner and Tom
Zimmerman, anyway? What do you know about them?’

“I'd like to hear that too, Mr. Carey. Behind closed doors would be prudent.”

Adams had regppeared; with him were two serious-looking men. One was short and barrel-chested,
with Mediterranean coloring. The other wastaller, wiry, and fair. Both men's suit coats bulged under their
left arms. Thetaller one seemed to be waiting for an answer.

Doug directed hisresponseto Adams. “Y our friends have names, Glenn?’
“Ted Benson, and thisis Alexandros Kessaris.” Badges flashed. “FBI.”

Adams office didn't accommodate five very well, either spacewise or for air conditioning, but Doug
didn't care. The agents swift appearance suggested that hiswager had paid off. “Did Glenn mention
anything beside the names | dropped?’ Kessaris shrugged; Benson did nothing.

“Good. I'll tell you about Brunner and Zimmerman, something | should have no way of knowing. Then,
maybe, the government will do something.”

Benson gestured for him to continue.

“I don't know Brunner or Zimmerman personaly. I've seen their names repeatedly on conference
attendance summaries. They're on the newest SIGNIT membership roll. Neither ever presents a paper or
participatesin an expert's pand. In five years, neither has submitted a paper to any neurd-interfaces
journd.

“TheNIT community istoo smal to hover on the edges, never contributing, without being noticed. | bet
that means they're working on something black.” He caught Benson'seye. “How'm | doing?’ The agent
looked back dispassionately.



“Haveit your way. Y our rgpid response to Glenn's call tells me one thing. Something unpleasant and
unexpected happened to one or both of them. Glenn may not likeit, but I've got an explanation for
disssters befaling peoplein thisfied.”

Benson shrugged. “ Hand-waving. Doom and gloom. Do you write for a checkout-counter newsrag?’

“Y ou want specifics?” Doug was maddened by their sonewaling. “Fine. An unexpected stroke,
perhaps, or a heart attack.” He looked for areaction. No? “How about sudden mental illness? Strange
behavior, probably nonverbal.”

Watchful eyes narrowed, concession enough. “ OK, that'sit: sudden mental illness. Look, you must've
checked clearances on us after Glenn's call. Weve both doneintd work; weve both held tickets.” In the
intelligence community, tickets denoted access to top-secret, compartmentaized materia. Y ou didn't get
aticket without an exhaugtive, fifteen-year background check and a polygraph interview. “It'sbeen a
while since we've used ‘em, but peacedid break out al over. How about you cough up alittle
information?’

The agents considered. “ They were working on neurd interfaces for possible mind-controlled weapon
systems,” Benson finally offered. “ Separate projects, both starting to show real progress. Very hush-hush.

“A few weeks ago, Zimmerman tried torching anuclear power station. We don't know why. The plant
survived, but Zimmerman went up like aroman candle. It took some arm-twisting, but we got the story
reported as an escaped mental patient.”

Doug remembered the news coverage. Someone on a publicity tour of the nuke plant had stuffed his
pockets with sedled, gasoline-filled plastic bags. And he had abutane lighter. Doug's somach lurched; he
changed the subject. “ And Brunner?’

Benson looked grim. “Brunner walked out of her office, ignoring al questions. People said shelooked
srange. Distracted.

“She never returned, and we can't find her.”

[Back to Table of Contents]

Chapter 8

“Sothat'sit?’ asked Jm. He was changing into customer-schmoozing garb as he spoke. “Were from the
government; we're hereto help. That'sit?"

Doug fidgeted with apencil from Jm's desk. “Maybe. Mostly. Some positive steps.” The forum had the
connectionsto do things Doug couldn't pull off on hisown. The first was an immediate cessation of
helmet use. Mot neura-interface research was federaly bankrolled, like Doug's own NSF grants.
Government sponsors had speedily endorsed the forum's recommendation that experimentation halt.
Companies got the message that any continuation with private resources would doom any future funding
or contracts. The projects on indefinite hold included Doug's own prosthetics effort; hed had to scurry to
reassign dl of his staff to other parts of BSC.

Doug's and Cheryl's own queries of SIGNIT members had encountered mostly disingenuousness and
dissembling—NIT research could lead to a paradigm shift in computing and many billionsin profits. FBI
agents got answers where Doug and Cheryl encountered evasion. Thetoll was even higher than the
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engineers had feared: fourteen dead, eight driven incommunicative and insane—and one, Sheila Brunner,
gtill unaccounted for.

Jm tucked in hisdress shirt. “And if she decidesto go after anuclear plant?’

“There are no guarantees, but the FBI thinksthat's covered. Her picture has been sent to every power
plant and nuclear-defense facility in the country. If shetriesaZimmerman, shell be recognized. Best
guessis she's dead or amnesiac or otherwise incapacitated.

The restaurateur took atie from the rack behind the door. “I don't likeit.” My friend, you areway too
truging. “ Thiswoman did intel Suff?’

“Highly dassified Siuff, yes”

Jm frowned at the knot held |eft in thetie: lopsided. “ Aren't you fingerprinted in the clearance process? If
she were dead or incapacitated, wouldn't she have been identified by her prints?’ The engineer stiffened
inhischair. Hadn't thought of that, had you?* 1t seemsto me Sheilais till functiona enough to be hiding.

“Now what do you suppose she has planned?’

* % %

Doug sat in hishouse, pensive after lunch at Jm's. Perhaps his old friend had apoint: a paranoid could
have enemies. Too bad he couldn't be diverted by the newfound novelty of Cheryl's pleasant company.
She planned to work al weekend, getting up to speed on the non-NIT project to which she'd been lent:
“I can't be dacking off if I'm going to date a big-bosstype.”

What if SheallaBrunnerwas hiding? That would be scary, FBI assurances notwithstanding. Despite
no-nukes brain damage, Zimmerman had functioned well enough to come up with an attack plan. Hed
acted norma enough for admittance to the public tour of anuclear plant. Menta hijacking did not
preclude another assault from being as—or more—ingenious.

And werethe FBI derts distributed widely enough? He recalled Bob Cher-ner's hysteria at the sketch of
an atom: would any reference to the word nuclear set Shella off? Say, ahospita with anuclear medicine
department? A class on nuclear physics?

Whatever shewas going to do ... why hadn't shedone it dready? The other unfortunates had al died or
been stricken weeks ago.

He gtiffened. Damn, but assumptions are dangerous things.

The FBI guys had given Doug their cdll-phone numbers. “ Ted, when did our missing friendgo missng?’
“Eight daysago. Why?’

“Probably nothing. Let me think something through, and I'll get back to you.”

Didit mean anything? Many people were careless about computer hygiene. It would be smpleto believe
that Sheila Brunner wasthe victim of doppinessin updating antivirus definitions as much as of no-nukes.
Too bad Cheryl wasn't hereto talk this through with.

Eight days ago. He waked over to his home PC. What viruses were most prevaent eight days ago? Lots
of web stes published such data, including the forum's.

His memory was correct: the biggest was Frankenfools, arant against biotech—and a ssimple hack of



no-nukes.

With ashiver of premonition, he did a“people search” on Sheila Brunner. Shelived about ten miles
away. No longer, of course—the FBI would surely have her place under surveillance—but if shelived
nearby, she presumably worked nearby, and she had disappeared from her office. Chances are shewas
dill somewhereinthisarea

The largest biotech company in this county was BioSciCorp.

* % %

“Beep beep beep.”

Doug cursed at the fast-busy tone he was hearing. HEd known BSC's phone system was getting an
upgrade thisweekend, but not how long that would take. He tried Cheryl's cell phone but only got her
voicemail. The cell phone was probably in her pursein her office, while shewas off in alab. He shot a
message to her office email address, not that he could count on her to read it.

From his car, Doug called back Ted Benson, and got voicemail thistime. He took the option to be rung
through to a Bureau operator. “ Track him down!” Doug demanded. He left his cell phone number as,
horn blaring, heran ared light.

He careened into the BSC parking lot. The high-speed impact with aspeed bump jarred hisarms. A
microprocessor misunderstood the twitch; his prosthesis decided onits own to jerk the steering whed
violently to theright. Asthe car spun, tires squedling, he saw first scattered lights on in the office building
and second, atrenchcoated woman getting out of a port utility vehicle. His car skidded sidewaysinto a
parked minivan.

Hislast thought as he blacked out was that one of the it offices was Cheryl's.

* * %

Sheilaturned in confusion at the unexpected noises. She didn't hear well these days. Had she ever? There
was acar inthelot she didn't remember, crumpled against avan. That explained the noises.

“Do not dter the human genome,” thundered the voice in her head. “ Degth to Frankenfools.” It was hard
to think with that congtant shouting. Did the newly arrived car matter?* Death to Frankenfools.”

Shelogt interest in the smashed car, the bidding of her voice ever insstent. A bulky object in her coat
pocket banged against her side. The parking lot was amost empty; her sport ute was parked close to the
Frankenfool building. Soon, shethought at her voice. It continued its oration, unimpressed.

Sirens sounded in the distance. Were they approaching? Feet pounded in the lot, weekend guards
running to inspect the accident. “The human form is not to be tampered with. Thisfolly must stop.” She
could recite the litany verbatim, if only to her mind's ear. The Srenswere getting closer. She hastened to
thefar end of the parking lot, reaching for the box in her pocket as she walked.

* % %

Doug woke into afamiliar nightmare, athough the side-impact airbag had taken the worst of the crash.
His car door would not open. A turn signa wasticking.

“Sr, areyou dl right?’ It was abuilding guard. “Don't move. I've called an ambulance.”

He shrugged off his seat belt and did to the passenger side. The driver's door was crunched shut against
the minivan. “Move asde!”



The trenchcoated woman was lurching away. Her coat wasfilthy, her hair matted. A homeless person,
fleeing attention? Or a brilliant scientist driven insane by voicesingde her head? The sport ute argued for
the latter. As he sumbled after her, she emitted an inarticul ate cry, wrestling with something tangled in her
pocket.

A guard recognized him. “Mr. Carey, sir. Y ou shouldn't move.”
“Sheilal” he caled, ignoring the advise. “Shel ... [a”

The woman turned, wild-eyed. Shetugged frantically at something in her pocket. Fabric tore; ametdlic
box cameloose. A whiplike appendage of the box snagged in the pocket lining; she ripped
the—antenna?—free and it twanged straight. The box had alarge button inits center. Twitching,
muttering, sheamed it at the row of parked vehicles nearest the BSC building.

A radio remote control ?

“Bomb!” he called over his shoulder. He wasso close. The Srenswere amost here. “ Shella, wait! This
isntyour plan; it'sacomputer virus.” She paused in confusion, gurgling something interrogatory but
unintelligible. “Remember your research.” He legpt midsentence—not & her, but at the end of the agrid.
His prosthesis closed around the tip of the antenna. Siay closed, he ordered the artificia limb. Hisgrip
was solid; ahard tug pulled the box from her hands as he belly-flopped into the asphalt.

County palice cruisers and an ambulance fishtailed into the lot. Each of the BSC guards held Sheila
Brunner, bardly, by an arm. A paramedic helped Doug to his feet; a county cop gingerly took the remote
control from him. Doug's heed wasringing.

In his periphera vison, someone rushed from the BSC |obby. He turned: it was Cheryl. Investigating the
grens, perhaps. Her eyes were wide, taking in his battered appearance. She dipped an arm around his
walst, supporting him as he dumped againgt her. “\We need to get you to the hospita.”

A copin hiscruiser caled for abomb unit. More sirens were converging. Sheilla Brunner sagged asa
paramedic administered a sedative.

Cheryl was safe. Sheilajust possibly had been given a second chance. He looked at his wrecked car and
gmiled in satisfaction.

* * %
The Sun was not shining. Birds weren't chirping. Only the painkillers kept Doug from aching head to toe.
Lifewas good.
He spped from amug of soup. “This hitsthe spot.”

“I'mglad.” Cheryl sat to hisleft, holding hisgood hand. “1 amso glad.” Shewasn't talking about his
opinion of her soup.

“What did you tdll Carlaabout this? | don't want her to worry about me.”

“Just the car accident part, and that you'll be OK.” Silence stretched awkwardly as he finished the soup
and st down the mug. “Doug?’

“What, dear?” Two smplewords, but they felt great.

“Y ou can do something else. | can do something ese. | justhate that thefield will go under—it had such



potentia. Well never berid of al viruses. Why wouldanyone risk usng aneurd interface ever agan?’

He bent hisright ebow, raising the prosthesis. The wrist swiveled and flexed; thefingerscurled one at a
timeinto afist and then individuadly back open again. “ Because, with suitable precautions, it'sthe right
thing to do. We don't let viruses, and the fool s that write them, prevent us from using computers. We
won't let them keep us from other progress. Y ou wondered what our department's next project would
be, since prostheticsare on hold ... | think we've found it: defenses wecan trust.”

He smiled a Cheryl and gave her hand a squeeze. “ Some things you just work at until you get them
right.”

Copyright © 2001 by Edward M. Lerner.
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Power ed by Water by MiaMolvray

A complex civilization rests on acomplex infrastructure, and the most important parts of the foundation
are not necessarily what you'd think....
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A tal, thin, youngish man wearing an absent expression emerged out of the maze of expensive machines
filling most of the lab. He had spent the lagt haf-hour vainly trying to remember what it was he had told
himsdlf not to forget, but hismind had dissolved intrivia. It had not offered asingle useful suggestion—or
even any usdlessones. It just lay there. He had come in search of caffeine like arising diver looking for
ar.

The pot was there, the water was there, the white powder pretending to be cream was there, but the can
had neither beans nor grounds nor dust in it. Someone had shaken out the very dregs and had not
provided afresh supply, in crass contravention of the law of the lab and human rights.

Norman Rathbone stared at the machine, cursing intensely but quietly. In any sanelegd system,
murdering the irresponsible party would be considered justifiable homicide, but, knowing his boss, the
man would object because terminating the staff was his sole prerogative.

Then Norman brightened. All was not lost. He headed to the Coke machine. Lesser mindsthan his,
however, had beaten him to it, as had happened so often before in his brilliant but impractical life. There
were cans gplenty of sweet and fizzy stuff flavored with lemon or colaor cream, but not asingle can of
anything promising consciousness. Norman was faced with the progpect of managing Dr. Kriegdl's
lab—of tracing gl runs, troubleshooting data analys's, discussing undergraduate term papers, and making
polite phone calls about missing crosdinkers—while powered by nothing but water.

Hisfeding that things could not get any worse was soon proved false when he arrived back at his desk to
the sound of his phoneringing.

It was Gerry Kriegd himself, gpparently in urgent need of a conference with hisright-hand man. “Where
wereyou?’ he demanded, but gave Norman no time to explain by immediately continuing, “Need to see
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you.” He hung up.

It pained Norman to work for thisman, but what else could he do? All the big labs, the onesthat might
help him launch his own career, were run by grand old men who hadn't done anything but raise funds for
years. With the funds, they hired people like him who delivered impressive, creative results by focusing
like alaser on asingle problem for days on end. However, the job of managing alab used none of those
talents and conssted instead of interruptions interrupted by interruptions, like this one, for instance. He
ran his hands through hisfloppy, Sraight black hair in afrazzled gesture that made loose locksfal on his
forehead and gave him a perpetually uncombed look. He threaded hisway out of the machines and stuck
his head into the bosss office.

“Hi, Gerry,” he said. He was dways a serious young man, but now he was downright somber from
overload with frugtration. “What can | do for you?’

The bosswaved him in with barely aglance, asif he were asteerable fly. Unlike afly, though, which
carrieson being afly under al circumstances, Norman had to work at keeping afrown off hisface. He
worked ten-hour days asit was. He needed less work, not more.

Norman surveyed the coffee cups, latté cups, and espresso cups littering the office and felt quite certain
that he had found the culprit of the coffee can. Kriegd's boiled-looking eyes and gray skin suggested that
pickling himsdlf in coffee was not heping, but thiswas only asmal consolation.

The bosslifted afew formsfrom the top of adrift of papers covering his desk and much of his computer.
“Cdffeine” he said shortly, waving the shets.
Norman gtiffened. Invisibly, he hoped, asthefirg fright receded. Had he been found out?

“Caffeine's not working. Find out why.” He shoved the sheets at Norman. “Could be aNobel init for
thislab,” he added, using an dmaost complete sentence in honor of the idea, despite the effort it cost him.

Gingerly, Norman took the papers. He pretended to study them to give himsdlf time to frame aresponse.
Fear flipped into hysterica humor as he amost chuckled a theirony of imagining Kriegd'slab covered in
glory for finding the cure—until the mediafound out it had also created the origina problem. In hismind's
eye, Kriegel sputtered protestations about how he was shocked—shocked!—that anyone could think he
would do such athing for profit. But back to the problem at hand, and an gppropriately tentative
demeanor.

“That would explain afew things,” Norman findly said. “What led you to that hypothess?’

“Tested my pulse, skin conductivity. No changes, even after a double espresso. Sent the damn stuff off to
achemigry lab and it'sfull of caffeine. So something's happened.” Even in his exhausted state, Kriegd
looked rather smug at being the brains of the outfit who had figured this out.

The meaning of the papers he was holding finally penetrated to Norman's brain. There was abudget line
for thisnew project, atechnician, and information about funding for which he wasto apply. But nowhere
didit tell him how to find the time to plan and execute completely new work, supervise yet another
technician, and write yet another detailed, ten-page grant application. Before he could formulate a polite
way to ask, Kriegel carried on.

“Oh, yeah. Another thing. Glass breakage,” he said shortly, picking up an invoice. “ Costs money. Rudi,
right? Dock her pay.”

Gertrude Frobisher was an older woman with grown children who was starting over in life. Norman



couldn't begin to fathom why she would want to start over as alab tech, but there it was.

“Actudly,” said Norman, “ she's responsible for one three-dollar beaker in the last Sx months, which,
congdering she does mogt of the dishes, iswell below average. Shereally has an excdlent aptitude for
lab work. The distilling column, the sequencer capillary array, and the cloning sheker vessd were dl
Dwayne, I'm afraid.” That was thousands of dollars worth of precision-made glass equipment, which
Gerry Kriegd's own undergraduate student had calmly broken.

“Ah,” said the boss. Having an undergraduate in the lab was good for Kriegdl, sinceit showed he cared
about education. He pondered the relative merits of brownie points versus money.

Dwayne Plotkin's ID said he was twenty-one, but Norman had known less carefree toddlers. Judging by
course work, Dwayne was brilliant. He wore exercise tights and layered, ragged T-shirts and wasthe
goofiest young man in three counties as far as Norman was concerned. Norman was the one who
actually supervised him, since the boss had real work to do.

After somethought, Kriegel added, “ Then it's an educationd expense. Tdl Juneto put it on the right
account. That doesn't come out of my grants.”

That solved the matter for Gerry Kriegel. Norman was about to ask whether there was anything else
when the PA system crackled. June's pleasant phone voice came over the air,

“Paging Dr. Rathbone. Y ou have adelivery at the office. Dr. Rathbone, to the office, please.”

Itis, thought Norman, continualy something.

* * *

He picked up the package, unpacked the power supply, fitted it into the dead gel rig, and connected it.
One of the new postdocs needed help with alab procedure. Someone e se couldn't figure out why his
DNA amplification had not worked. Troubleshooting the amplification uncovered a problem with primers
that needed to be reordered. And so it went, hour after hour, interrupted further by adreadful, ostensibly
voluntary seminar where time stopped completely, together with &l hisremaining higher brain functions.
Lunch never happened. June, the secretary, |eft at the stroke of five, asalways.

It was shortly thereafter that he heard Rudi in the lab acrossthe hdl heatedly exclaiming,” Dwayne!" Thet
reminded him he still needed to buttonhole the kid to discuss histerm paper.

He hurried over to the room, listening to Rudi's voice climbing into ever higher registers, which even
operasingers might have envied had any been around.

“What thehell do you think you're doing? Do you have any idea of the effort, the expense, thetime —”

Norman was nearly running by the time he skidded to a stop inside the lab.Now what? he wasthinking.
But he thought it in the comparatively detached way of alab manager expecting to find acid corroding the
fifty-thousand-dollar centrifuge for which he would not be paying.

It was much worse than that.

Hundreds of tiny plagtic vids of sampleslay quietly thawing on the lab table nearest the ultracold freezer.
Dwayne 4till had his head in there, rooting around, making amess, looking for something, while his
muffled mumbleinssted, “Wadll, I've gottafind it, haven't I?| mean, Gerry wantsit, o I've gottafind it,
right? It'sin here somewhere, so don't worry, I'll find it inaminute.” Meanwhile the freezer's temperature
wasrising from-80_Cto-75, -70, -65. The dlarm, which was so loud you fdt it rather than heard it,
would go off any minute.



“CLOSE THE DAMN DOOR,” bellowed Norman.

Dwayne's head finally appeared, with alook of bored superiority. Y ou guys, his eyebrows said, need to
get alife. Norman pushed the door closed the moment he could do it without killing the kid.

“Get Ziplocs,” he ordered Rudi. “Well get the sample tubesin bags for now and get them back in the
freezer. Sort them out later. Hopefully there aren't any competent cells—" and that was when he saw i,
as hiseyesraked over the hundreds of little vials scattered by Dwayne like adog digging for abone. The
threeviaslabeled “caf” followed by numbers. He remembered what it was held forgotten. Hed forgotten
to relabel those vidsto something cryptic. They had the crucid bits of DNA he was going to need when
it wastime to make an antidote. HEd had, from the outset, every intention of making an antidote.

Hetried not to look at the three vias. Hetried not to look at Rudi to seeif sheld noticed them. She
would probably make the connection in a heartbeat and then she had the know-how to track it down and
proveit. After dl, even Kriegdl had noticed that caffeinein larger and larger doses was having lessand
less effect. But engineering an anticaffeine gene was easy. Norman's geniuslay in coming up with the
perfect vector to carry the geneinto everyone's cells: amodified cold virusthat was entirely symptomless
and perfectly catching. He had made himsdlf immune, so everybody € se dowed down while he did not.
Now he usualy headed home by six or seven instead of midnight, but he wanted to hold off on the
antidote until he could go home at five. Hewanted alife aswell asajob.

He busied himsdf sorting the vidsinto groups as Rudi ran up with the bags. The “ caf” viaswere on her
gde of the table—if only there were some way to palm them before—

“Hey, what arethese?’ Rudi said, as she did them toward abag. “ C.A.F? We don't have anyone whose
initialsare C.A.F., dowe?’

“Just keep scooping,” muttered Norman. “WEell sort them out later.” He just hoped held be ableto find
thethreelittle vidsin the mess before anyone e se did.

* * %

Astimeticked by, the lab techs|eft and Dr. Kriegel himsdlf had long since powered off to an important
dinner engagement. Various diehard postdocs and graduate students showed the usua signs of working
into the wee hours. Norman planned to wait them dl out. He was feeding histropica fish, watching them
swiminther brightly-lit parald universe on ashef near his desk, when the doorbel| blatted likea
demented fire engine. It was piped to the whole lab after hours. Judging by the volume, the designer had
understood that regardless of appearances, brain death in al occupants was highly probable by then.

After Norman clutched the lab bench in the usua bell shock, he stood, indecisive. If he opened the door,
ablack hole of wasted time would be waiting for him. If heignored it, acrucid message would be missed
and cause no end of trouble. He forced himself to go to the door.

When he saw the FedEX truck, he started to hurry.

“Nessiel” He threw open the door with what may have been hisfirgt smile of the day. Vanessa Delaney
did that to people. Shedid it especidly to Norman, who knew she wasthe only girl for him, but was
equally convinced that nerds of hisilk held no interest for her. She wasn't exactly beautiful, but she had
the gift of being pleased and cheerful and somehow sharing her state of mind with the people around her.
Shewore shortsin deet or sun and was fit enough to join the astronaut corps. Norman suspected her of
enjoying cold showers. She seemed to enjoy everything. Shelooked, for instance, delighted to be there,
working late, and ddlivering boxes.

“Heya, Norman. How come you don't just give up your gpartment and put acot in the hall here?’



“That would be too convenient. There are regulations againgt that. And you're obvioudy still running all
over town at al hours,” he added.

“Beats gtting till,” she returned as she handed him the data pad to sign for the cross-linker. It wasnot a
large box, but it held seven thousand dollars worth of equipment that he knew Kriege wanted
yesterday. He signed carefully.

She wasturning to leave, so he started babbling just to keep her there awhile longer.

“Niceto see someone who's ftill avake,” he said. “Mogt of the folks here, from the secretary to the
boss, can't seem to do muchbut st till. With their eyes closed.”

“Tell me about it,” Vanessa agreed with asmile. “ Some places, I'm starting to wonder whether | should
gart carrying those eectroshock defibrillators.”

When he looked puzzled, she explained, “Y ou know, to apply to comatose people's chests like they do
inthe movies, while the emergency medtech yells, * Clear!™

“That'll be the next thing.” Norman shook his head at the funny idea. “ People will be carrying around their
little biofeedback boxes and giving themsalves wake-up shocks.”

“Well,” said Nessie, suddenly serious, “lots of them are carrying around their little purple pill boxes and
doing just that.”

“Purple pills?” asked Norman. What purple pills?

“Y ou need to get out more,” she said, her eyes crinkling again. “ Everybody who can afford them has
been buying them. They're speed. Got to really watch out for people coming down off that Stuff. It's
mostly meth, but aso some designer Stuff that | understand isright out of thisworld.”

Norman frowned. He wastrying to dow thingsdown , damn it. Sometimes it seemed that no matter what
you did, thingsjust got worse. “Y ou ‘ understand'? Y ou havent tried any of the—um—performance
enhancers?’ he asked with careful indifference.

“I've never been that big on drugs,” she answered eadlly. “Even coffee and teaand aspirin and stuff like
that. | guessI'm just used to living without them.”

“Ah,” hesaid. It figured. Her happiness dways had seemed part of her.

“My failing isbeer, you know,” she continued, nodding asif thiswas something everyone knew and was
kind enough to understand. Norman was amazed. He wouldn't have pegged her for an dlcoholicina
thousand years.

“Y ou—ah—don't look like someone who drinkslots of beer,” he mumbled.

“Oh, | don't drink lotsof it. | just likeit and wish | could brew it.” Vanessalowered her voice so it
seemed shewastelling him asecret, “1'm going to start a brewpub one of these days.” Her toneimplied it
was all settled except for the minor matter of picking a specific day.

Norman was often at aloss with people, although not usudly with Nessie because she was so
comfortable to be around. Now, however, he opened his mouth but no words emerged. Nessewas a
wonderful girl who delivered packages. HEd never thought of her as a beer-drinking businesswoman.
“Wel, goforit,” hefindly managed. “1 bet you could do anything you wanted to.” That was certainly
true.



Nessie shook her head decisively. “ There's only one problem. | tried brewing some, you know, but I had
to set it free. The result didn't require an environmenta impact statement, but that was dl you could say
forit.”

“Oh, comeon,” said Norman. “It'sdead easy. | mean, | brewed beer al through college for my fellow
geeks club.”

“Y ou brewedbeer?" Vanessacried. To her, thistalent clearly ranked with the greater accomplishments
of humankind. “Wasit any good?’

“Wadll, sureit wasgood. All it takesis careful attention to temperature and sterility, so you don't get wild
yeadts.” Inspiration struck him on one of itsrare foraysinto hisinterpersond relaionships. “I'll show you
how, if youd like.”

Before Nessie drove off, Norman had promised to spend Saturday with her, starting a batch of beer,
after buying supplies a the microbrew store.

Dawn broke to find Norman il carefully going through freezer bags full of randomized sample tubes.
The*“caf” tubes had disappeared.

* * *

Things never work out quite as expected. June missed filing Norman's payrall form, one of an
ever-increasng string of things she forgot. Kriegel had grown quite manic, aStuation easily explained by
the bottle of purple pills Norman had spotted on his desk. Norman's landlady had dapped him with alate
fee, deaf to dl reasoning that her rent would arrive the moment his delayed paycheck did. Logicdly,
Norman should have been miserable. Instead, he waswalking on air and smiling at smal children. He had
never redized before that beer could be such apowerful euphoriant, especidly sinceit wasn't even ready
to drink yet.

He camein to work humming softly, only to find Gerry Kriegel sanding in the foyer, where June and the
receptionist had their empire, with his eyes bulging like alobster's and hisface the color of one on the
boail.

“Thisisthethird draft!” Kriegel threw asheaf of papers down on June's desk. “ Theres atypo on page
three, there'satypo on five, theres atypo on ten. There's adamn typo in thebudget! Do you redize
what that could mean? Do you redlize how much time it takes to proofread al this damn incompetence?
Thisisyour job. | shouldn't have to waste my time making sure you're doing it. You,” he announced by
way of finde, “arefired.”

Norman chuckled dightly to himsdlf in hisfizzy state of mind. Thisboss, the onefiring the secretary for
four typos, was the same one who hadn't seen what the fuss was about when Norman had missed his
paycheck. Still, it would probably be just aswell to edge out unobtrusively and comein through the side
entrance.

Escape was not to be his, however. Kriegel spotted him at the door.

“About time you got here. Need to talk to you.” He marched off toward his office, barking at the
receptionist over hisshoulder, “And call Dr. Pulitzky. | need aprescription filled immediately.”

Norman hurried after him, wondering if it was purple pills the boss had run out of. Norman barely
managed to squeezein a“Hi” before Gerry Kriegd had afull head of steam.

“Right.” He marched to his desk, picked up a cold box, whisked the top off, and shoved the box under



Norman's nose. “What'sthis?’
Norman'sworld stopped.
Thethree“caf” vias. Hed been found out. His mind raced.

“Right,” repeated Kriegd. “Didn't think you'd have alot to say for yourself. It had to be you. Y ourethe
only one with the background and the skills.” Then, returning apparently to histhemefor the day, he
added, “Yourefired.”

Norman'sthoughts, still running ahundred to Kriegel's one, cascaded through hisbrain. Denia was
totally hopeless, contrary to the rosy scenarios he had so confidently believed until about thirty seconds
ago. But what could he do? Throw himsdlf on the kindness of Kriegel's heart? He wasn't sure he could
find Dr. Kriegd's heart with a stethoscope. Promise to whip up the antidote ingtantly, if Kriegel gave him
asecond chance? The man had too much political sense to even want the antidote now.

And as he thought about politica sense, an ideamushroomed in hismind like a gas bomb.

“I don't think s0,” said Norman, with the sudden aplomb of a skydiver whose parachute had just opened.
He eyed his boss's pop-eyed, purple response. “1'll say you made me create the anticaffeine genein the
first place, so that your lab could patent a cure. When | learned how much you planned to chargefor it, |
balked and then you fired me.” He leaned back and smiled.

Kriege sputtered, speechless. Norman waited for him to recover. After awhile, Kriegel managed to spit
out, “I... madeyou .... You ... you...”

“Yes? said Norman, ressting the urge to examine hisfingernails. He didn't want to push the man into
absolute apoplexy. “ So you're going to tell everyone that you run this lab, but you had no ideawhat | was
doing? And then you just happened to want me to find the antidote? Mm—yes. That should work very
well.” He wondered in a detached way how long this strange fugue state would last and what kind of
gibbering idiot he would become when it dropped him. Best to wrap this up while he was il flying.

“You ... youwouldn't dare.” Kriegd clearly didn't believe the hopeful thought himself.
Norman bared histeeth in something that was not agrin.
Kriegd swalowed.

“Look, maybe we can work something out,” the bossfinaly managed.

* * %

As Norman walked back to his desk, the feding grew on him that he was swimming through soup,
thickening soup. He was going to have to St down somewhere, somewhere with fresh air, not his
uninspiring desk hemmed in by humming machines. Kriegel had shoved the cold box a him on hisway
out, asif getting rid of the tubes was important. Norman rubbed the |abels off, now that it redly did not
matter any more, subgtitutedqtrl, qtr2 , andqtr3 instead, and put them in with some archived samplesin
the freezer belonging to along-departed postdoc. Then, moving more and more like an automaton, he
stopped by his desk and collected the now al-important instructions from Kriegd to find the antidote. He
folded the papers precisely and placed them carefully in the inner pocket of hislab coat. Onelast task,
before he collapsed in his quiet, private space on the back fire escape, was to swing by the Coke
machine and hope for the best. It was early enough yet that he wasin luck thistime.

Norman sat on the cold metd bars of the emergency stairs, feeling them digging into hisrear, and sipped
the swest, fizzy stuff. He leaned his hot head against one of the cold uprights of therailing and just



breathed for atime. The minutes melted together, uncounted.

Then the door opened. Rudi knew his hiding places smply by careful observation and would root him out
when sufficiently dire emergencies threatened. But thistime she just sat down on the step below his.

Norman tried to pull himsdlf together, asif thiswas merely an ordinary bresk.
“So. Now what?” she asked without preamble.

Norman stared. Did she somehow know al? Or was she just asking what he was having afit about? He
needed to think of something....

“It'sabout the ‘caf’ tubes, right?’
Norman stared again. Therewas little ese he could do with amind asblank ashis.

“Kind of anest idea,” she said, looking dreamily out over the trees and blocky roofs of the campus and
the city beyond.

Norman's repertoire of responseswas limited to staring.

“Everybody just dows down and arts acting rationd and having alife, instead of trying to find the cure
for cancer while faxing letters to the President and talking to their divorce lawyer on their cell phone.”

Norman nodded numbly. That had been the idea.
“It could never work, you know,” she continued companionably.
No, he saw that now.

“Soyoutold Kriegd,” stated Norman. It was dl over. He might have ahold on Kriegd. He certainly had
none on her.

“No-0,” shesaid dowly. “He was showing some honchos the nerve growth factor which iskept in my
freezer and he spotted the * caf’ tubes.”

“Y ou keep track of thenews at all?” she asked, after a pause.

News? What did the news have to do with this? When would he ever find the timeto fool around
watching news?

“June got fired this morning, you know. She'sagood kid. She'sjust adeep with her eyes open. It's
happening everywhere. Unemployment's up over ten percent.”

Cometo think of it, he had seen some headline to that effect.

“And crimeisup. Too many people needing too many purple pills. And the stock market whooshed
down 1000 points yesterday.”

The stock market was dways legping and diving like a gaffed fish. Civilization wasn't redly going to
collapse just because hed wanted alittle time. Wasit?

“| assume you were planning on spreading an antidote around once you were happy?’ For thefirst time,
therewas ahint of stedl in Rudi'svoice. He clearly had better have an antidote planned or she would
know what to do about it.



Norman nodded and dmost saidyes, ma'am .

“Wadll,” shesaid. “Doit.” She stood up. “ That'smy price.”
Thistimehedid say it. “Yes, maam.”

She amiled and went back inside.

* % %

Norman knew he wasimpractical, but he was not totaly lacking in sense. He might have avoided jail time
and even the boot, but he could not keep working for Kriegel. However, outside of alab, he could not
make the antidote. And he rebelled at the thought of the Kriegels of the world speeding up together with
everyone ese. Thewhole problem wastheir fault. They could wait till last.

Then the next problem loomed up. What was he going to do after he left Kriegel's? Hiswholetraining,
hiswhalelife was doing science surrounded by machines. What e se could he do? He leaned his head
againg thecold ralling again.

Of course, there was Nessieingsting he would make a great brewmaster. He smiled faintly for thefirst
timein thisnew lifetime of his. All she needed to start her brewpub, she said, was another $30,000in
capital to add to her own hoard, and menta capitd in the form of abrewmaster. She had grinned at him
expectantly, but he had had doubts. To begin with, they were $30,000 short, and there was just too
much to do for acouple of people to run awhole brewpub. It had seemed like awild idea.

Suddenly he sat up straight. One wild idealed to another until he had awhole web of them proliferating in
hismind, like yeast in abrewing vat at just the right temperature. He could make the antidote, he could
become ahighly successful brewmaster, and the Kriegels of the world could be the last to get the
message. Hecould doit al.

He smiled and went back inside.

* * %

Hisfina week at Kriegel'slab was not an easy one. He worked till the wee hours every night. He knew
the boss would take his keys away the minute he realized Norman was leaving, on the assumption that as
soon as Norman became a free agent, he would try to rip him off for everything he was worth. Kriegel
could be expected to judge others by his own predilections.

So Norman put everything into inserting antidote DNA in an excellent strain of beer-making yeast. Then
it would be simple to make as much antidote as needed, whenever needed, with nothing but afew
brewing vats—except for the small problem that the yeast refused to cooperate. It kept reverting to its
original, undoctored form after afew generations and he had the whole weary processto do over again.
Babysditting yeast cultures was the sort of work atechnician would normally do, but Norman could hardly
assign this particular task to someone dse.

Rudi stopped by on the second night as she was leaving to go home. She had obviously been planning to
say something, but stood and looked at al the tubes and flasks and amplification machinesinstead. Then
shetook her coat off, put on apair of rubber gloves, and sarted transferring yeast from one culture plate
to the next where they belonged.

Norman gave her agrateful nod and together they kept right on going till two in the morning. Kriegd did
nothing to interferein al this activity. For al Norman could tell, he didn't even noticeit. Hopefully he was
convinced Norman could make no move againgt him, just as he couldn't against Norman, and would stay
convinced for the remaining few days that Norman needed.



The usud interruptions did not stop merely because he needed them to. Dwaynes daily arriva around
lunch time was heralded by the Goony Boys or some other disagreeable band blaring from his computer
speakers. Each day Norman ground his deep-deprived teeth alittle harder. Then came the day Dwayne
downloaded about a hundred gigabytes of music videos onto the server. The whole network went down
for severd hours and Norman heard Kriegd himsdf yelling at Dwayne about kegping his goddamn
persond files on his goddamn persona computer.

“Wadl, hey, my disk isn't that big and the server can take hundreds of gigabytes,” said Dwayne, clearly
wondering why something so obvious needed to be explained. “1'll get them onto my own CDsred
soon.” Norman heard Kriegel ssomping off.

Latein the evening, as Norman checked the computer for the latest yeast sequence results, he noticed
that the huge download had actually crashed part of the system. File alocation tables had been swept up
in the music, which overwrote most of the virtual drive held used for the caf work. All traces of hisfiles
were gone forever.

Norman leaned back and boggled at the strangeness of fate. To think that the many times he had barely
restrained himsdlf from strangling Dwayne should have paid off sowell.

Rudi was dso there, still helping like atrooper, plating out the newest generation of yeast. He showed her
the computer analyss. “So,” she said, “it looks like we have astable insertion of antidote into yeast &t this
point, but how do you plan on getting it to people? Nobody's going to inhale yeast if they can help it.”

“Oh, but they will,” countered Norman without further explanation. Then he frowned and concluded
morosdly, “ Always assuming, of course, that | don't wind up fully occupied holding atin cup on Main
Street.”

“Yes” said Rudi. “What are you going to do? Do you have anything lined up?’
“Um. Wdl. Y ou know Vanessa Delaney? The FedEx girl 7’
Rudi nodded. She was the one signing for ddliveriesif Norman wasn't around.

“We're, um, gtarting abrewpub.” He was afraid Rudi would start telling him al the reasonswhy thiswas
astupid, young thing to do, like his mother had.

“Oh!” said Rudi instead. “Got it al worked out, huh?’

“Um, yes. She's going to handle the people and I'm going to handle the yeast.” He made adight face.
“Unfortunately, were thirty thousand dollars short, but we've got to try to get it Started.”

“Thirty thousand dollars...” Rudi mused. “Not chickenfeed.” She started asking him awhole series of
detailed questions about the eventual brewpub while they checked the latest yeast generation for the
qudity of antidoteit carried.

Then shetook a deep breeth. “Y ou know, Kriegel was never my favorite boss. | got a settlement after
the divorce. It wasn't redlly enough to do anything with, and it was too much to just spend without fedling
likeanidiot. What I'm saying is, well, what would you and Vanessa think of me coming in asathird
partner?’

* * %

The pub was doing aroaring trade. Jovid workerslined up at the bar for more blue Bronco Brew.
Ordersfor crates of it were coming in from asfar away as Hong Kong. It was such wonderful beer, they
sad. It had amarve ous effect on the whole system, it toned you up and made you feel on top of things.



Why wasit blue? asked reporters once the beer made the news. It was an old Romulan recipe,
answered Norman with his best postdoctoral face. Vanessa arranged a contract with one of the largest
namesin brewing for facilitiesto make the stuff by the tanker ship. Money poured in. Rudi invested hers
in the nicely recovering stock market.

Oneday, Gerry Kriegel cameinto the pub together with aflock of suits he was entertaining thet night.
Norman was pretty sure he spotted Kriegd's pet congressman in the group. The pub had become quite
the new attraction in town.

“Y ou seem to be doing pretty well for yourself,” he said to Norman, who was doing histurn as
barkeeper that night.

“Sofar, so good,” said Norman hospitably, repressing the urge to have his bouncers take care of Gerry
Kriegd.

“Yes” said Kriege amiably, “it must be alot easier to make beer than to do good science.”
Norman smiled whitely and said, “Have some of our Bronco Brew,” pushing abottle toward him.

Kriegel looked down his nose at the brightly-colored label showing asozzled horse drinking at atrough
full of something blue. “1'd hire somebody who knows something about marketing, if | wereyou,” he said
kindly from very high up. “What do you have that doesn't need to be covered by abrown paper bag?’

Kriegel ordered severd bottles of avery nice and expensive white wine.

Later in the evening, he and his cronies ordered coffee. Judging by the resemblance between them and
the horse on the Bronco labd, it wasn't doing them any good.
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Dumptownby Mark Rich
New technologies change the nature of lifeinall kinds of ways....
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“| dill don't seeit,” said the quiet young man to the artist with the strange, rising ring of red hair above her
head.

“You aren't very good at seeing things, are you?’ The voice came from the shadows above the artist's
heed.

“That'swhat | like,” the young man said to the black and white animd sitting there. “Mutua respect.” He
rubbed hisarms. Hefdt chilled in the dim room, after coming in from the warmer, more humid air of the
domed city outside.

The artist laughed. “Think about it, Breck,” shesaid. A shadow from the scul pture hanging from the
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ceiling covered hdf her face. “ Just think for amoment. Nett Merley commissions me for thiswork. Nett
Merley is, in her way, the most important person at RG-Mac Trangport. She has incredible influence, and
she commands just about any resources she wants. Why does she choose me? Because | have clout in
the art world? Maybe that's part of it. But there are people with alot more clout, and she could afford
any of them. So did she choose me because of my reputation? Nett Merley knows 'l deliver abig,
notable sculpture, right to spec.”

“And that'simportant?’

“Maybe. Y ou can help mefigure that out, can't you?’ The hanging sculpture of tangled arms and legs
started turning, making the shadow of ahand crawl across her face. “I adso suspect she'saware | have no
imminent contracts,” she said. “Whichisalittle odd. That part about having no contractsis odd, that is. |
had severa prospectsthat were promising. | was practicaly told | had onein the bag. Then it
mysterioudy fdl through. All my leedsdid.”

“And thisone came up.”
13 Ya”
“And you need the money.”

“I'm not sure that's the best way to put it. But | can see afew awkwardnesses coming my way in the
futureif | do not work.”

Breck turned thisover in hismind. A few awkwardnesses, she said.

It just so happened he had come athird of the way around the Moon to take a paying job with this
woman.

Things had gone thisway ever since he had arrived on thisworld.

“But the most important thing,” she said, “isthat | live here. Herein Dumptown. It'swhere I'm from.
Everyone knowsit about me. If people think about Althea Rosada they think of Dumptown. It's a part of
me”

“People here don't cdl it Dumptown, do they?’ said Breck.

“That'swhat you think, you outsiders. Y ou think you're the only ones calling it Dumptown.” She smiled.
Althea Rosada had a beautiful smile, even when haf dampened by the shadows. “We cdl it Dumptown,
too. But with fondness.”

“But why should it matter you live here, anyway?’

“Because Nett Merley's going to plow this place under, and leaveit flat,” she said.
“I haven't heard that.”

“Now you have.”

“How do you know?’

“She knows what she knows,” said the cat, looking with pale yellow eyes at Breck before stretching on
the couch with its head back. It had the most white fur onitsbelly. A small sun-lamp switched on. Breck
wondered if the anima had given some signdl.



He wished such things were in reach of his pocketbook. He could never afford a cat. Not that he could
afford anything, right now.

“So say she plowsthis place under,” he said. “To what purpose? It's out of the way. It isn't on any of the
main routes on the Moon any more. No one wantsit. And it has awaste-pit ten kilometers deep at its
center. It'sregolith and ruins, and just aremnant population. Old miners, and new artists.” He knew these
things from an old tourist guide he picked up. Just asthe tour agencies wanted it, the place sounded too
unattractive to make him want to visit. “ So she wantsthis place?’

“Apparently.”
“Why do they want it?’
“Youfigureit out.”

He shrugged, unable to do ese. He wanted to be witty and smart enough to keep up with her. What
could he say, though? Here she sat before him, dauntingly beautiful and intelligent, with dark red hair kept
by some invisible network in coils around her head, coilsthat loosely held in the shape of atorus. The
torus breathed as she did, the coiled strands moving gently in and out—and how the hell could she afford
hair likethat?

He mentally voiced the question and mentally answered: by being damned good a what she did.
He was damned good, himsalf—
But at what he did. Not at what she did.

“Might aswell get Bob out.” He pulled out the square of plagtic from his pocket, and st it on the
contract Althea had placed on the table.

“Bob?’

“I've persondized it.” He surprised himsdlf, calling it by namein front of someone. “ Contract Scanner,
CSSO-2500F. That's the nameit's registered under. Not developed beyond prototype stage. So you
have the pleasure of employing an unavailable product.”

“An unproven product.”

“| didn't say that.”

She shrugged, humor in her face.

Heliked her. She had the finest face and figure he had seen in awhile.

Not that he made a point of looking. Before he got himself into persond entanglements of the sort he had
left behind on Earth he wanted to make something of himsalf, somehow. He wanted to prove himsdlf in
this complicated Moon society. He already knew it would not be easy. No one seemed to care what you
could do, if you had too much Earth about you.

Hehad alot, apparently.
“So Bob's good at what he does,” she said.

“Bob'sthe best.” Bob had dready started crawling over the first sheet of paper, starting in the upper left
corner. “Theway they can microprogram paper these days, the old scanners don't stand a chance. They



can put in fibersthat will be stable for up to weeks a atime, then change configuration. And the things
they can do now with programmable fibers are undetectabl e to the last generation of scam-scanners.”

He watched Bob start crawling across the page. “Where did you get your name?’ he said to her, on
impulse

She shrugged. “ Grandmother. An old Earth name, | guess. What athing to admit on the Moon, hm? So
you're good a microprogramming?’

The question caught him by surprise. “Redly good,” he said.

“Either you're stupid and trying to fool me, or ese bluntly honest.”

“Trying to be honest.”

“Which leaves me with the same choices. Fooling, or being blunt.”

“I'm not redlly good about much of anything, except microprogramming,” he said.
“And being blunt.”

“Maybe.” Helaughed. “Not that I'm infallible at microprogramming. Maybe G.L. isholding off its
approvd of Bob'srelease for apurpose. But if what you suggest istrue—"

“What did she suggest?’ said the cat. “ Suggest, suggest! | like suggest. | must consult. Loveto look for

“What the hell does the cat mean by that?’
“Never mind the cat. Y ou were saying.”
“Y ou know, your cat haslips.”

“So doyou.”

“Areyou flirting with me?’

“Y ou're the blunt one, not me. Y ou have lips, and you can talk. The cat can talk. Why, you want meto
flirt withyou?’

He held up his hands. “Forgive meif my bluntnessfailsme.”

Shegmiled.

“Andit would be slly of meto want to flirt, wouldn't it? | was brought into this by your guyfriend.”
“Danny thought you could be trusted to help us”

“Even though I'm from Earth too recently.”

“Eventhough.”

“Y oure different from most up here.”

“I'man artist.”



“That makes adifference?’

“Maybe. Y ou know about intelligent clay?’

He had never heard of it.

“Then you'll have to come out to dinner,” she said.

Dinner with Danny, asit turned out. Even so, he had enjoyed no better offers for company since arriving
on theMoon.

“Damn,” he said, looking down at the readings on Bob's back. “Thismust be one hdll of an important
contract.”

“Why do you say that?’

“It'son real paper,” he said. “Redl, rag-content paper.”

* * *

IS Voggen pushed the newsorg's report back through, covered with her writing. Her note started:
“Standard info. Anything more?’

Y es, the Moon had asurprising 8.7 percent destruction of natural surface features through construction,
commerce, and mining. Y es, the temporary tresty in place between Earth, Third Space, and the various
Lunar Governments restricted new surface construction, leaving devel opers only underground sites for

expangon.

Y et the same treaty also alowed new construction above “areas dready significantly altered by previous
condruction or mining.”

Watertown, avirtua ghost town, seemed to fit the bill exactly. It waslargely cut off from the corporations
that defined Moon lifein al the mgor citiesthere; it had long ago lost itsimportance asamining town; its
population had dwindled to the point that no newsorgs maintained permanent offices there.

They cdled it Dumptown for areason.

Yet Is fet uneasy, asthe report disappeared into the net-reader. This news, asvague asit was, seemed
to have come from nowhere.

Nothing came from nowhere.

* * %

He had too many beers, talking with Danny. The world seemed alittle wobbly, even though he waslying
on hisback in adarkened room on the first floor of Althea's apartment. She had the longest, most
comfortable couch he had ever encountered. Maybe he just felt small. Maybe the M oon had shrunken
him. Y et the couch seemed huge. The room as awhole seemed huge.

Danny had taken aliking to Breck immediately. “Hey, you didn't say, ‘I didn't know Dumptown had
anything asgood asthisl” said Danny, which puzzled Breck until he was given explanation. People from
the various cities on the Moon took pride in their hotels, restaurants, and public facilities. Everything was
beautiful, everywhere. Everywhere, that is, except the home of ancient Moon water miners. Dumptown
was literdly the pits, in the minds of most people.

“I didn't know Dumptown had anything as good asthis,” Breck then said.



That the restaurant was finer than he expected he would have admitted anyway. Finer than anyplace else
he had yet seen on the Moon, too, which was not saying alot. He patronized Moonburger jointswhen he
couldgoout at al.

Breck had expected difficulties when it came to talking about intelligent clay. Y et he grasped the

essentia s quickly: Danny was talking about sculpting with extremely small robots. 1t meant you had to do
alot of microprogramming—not reglly a problem, since you could do mass programming for large
chunks of them—Iarge “reefs” Danny called them—and put those programsinto larger shaping
programs. These shaping programs would in essence be the sculpture. Getting the origina vision to match
the shaping program could be tricky, though, especialy if the basic program-receptorsin the robots
themsel ves were messed up. Danny's were messed up.

Breck told Danny so.

Quite againgt Breck's expectation, the man was ddighted. “I dwaysknew it! But | didn't know what to
do,” Danny said.

Danny worked in small-scale sculpting, where the defects showed up much less than they would at the
large scale Altheaworked in. Or was planning to work in, for this contract.

Althea disappeared early. The contract gave her littletime. “That's on purpose,” she said. “ They think we
won't have time for thinking about what we're doing.”

Still unsure he himsalf understood what was going on, Breck found himsdlf bent over the
microprogramming screen-sheetswith Danny anyway.

Heloved thiskind of work.

* % %

“Remember,” said the Informant to Althea Rosada, “evenif it isinterplanetary, the corporation is based
on Earth, and must respond to Earth concerns and pressures. Thisiswhy Watertown's old corporate
village land is of such importanceto their plans. The main industry is gone, and the remnants of its
populace are scattered around the perimeters of the old dump hole. It is*degraded ground.’

“'Degraded ground’ isamogt infinitely vauable right now,” said the Informant, “ because politica pressure
to maintain the pristine nature of al remaining wilderness areas of the Moon iscondderable. At least it is
the corporation’'simpression that the pressure is congderable, which isthe same thing.

“On‘degraded’ territory, they can build anything. Anything at al.”
“Andwhat isit they want to build?’ said Althea.

“A massive tourist complex. Theimage of theworld being held up by Atlas, which you are sculpting, is of
prime importance. Atlas symbolizesthe raisng of their project above the world's surface. The project
itself will be city-szed. It will be suspended above the former Pantere Water Mining Sitein Watertown,
above superconductor coils. It will be so large it will have asimulated sea, with asmulated beach, and
Earth-style hotels dong the beach.

“Peoplewill vist from Earth for this. The corporation has determined this. It is convinced it will become
the single most important corporation in near-Earth space if this project goes through. It will tip the
balance, in terms of travel off-Earth. People will come to asimulated beach, sea, and string of hotels, so
that they can see, just beyond thisfamiliarity, the stark surface of the moon.”

“That would mean obliterating Watertown.”



“Totdly.”
“Thisismy home”

“Oncethey have pulled off the unvelling of the art garden, they will have fixed the public perception,
essentidly in stone. Everyone will then seethisin apositive light. Maybe they will not seeit in thislight for
long. But it will belong enough for the corporation's purposes,” said the Informant. “ They have studied
this. The only possible objection that might be heard asfar as Earth at this point will come from your
community. The artistic community. Since you, and afew others, have interplanetary reputations, you
could subgtantialy damagetheir chances.”

“Now that | know, | can make an announcement.”

“Nothing so obviouswould work,” said the Informant. “With thislittle time remaining, they can insure that
nothing gets through until too late. They aready control the context. We know this. They haveit
thoroughly in their hands. Thereis no direct response possible when the context is controlled. No words
of yourswill reach the intended eyes or earsin the same shape as the shape you give them. Y ou will
speak one thing, and the people you mean to speak to will hear something different.

“The only chance remaining isto change the context itsdlf,” said the Informarnt.
“How do we do that?’

“The opening of the garden, and the unveiling of the sculpture—that isa pivotad moment,” said the
Informant. “ At that point, things might be made to swing away from the corporation's plans.”

“Do you think thereisarea chancewe candoit?’
“Not alarge one. But achance.”

She mulled over thisinformation. “Good,” she said. “Because Watertown has the only true Moon culture.
| think thisisthe first and only place so far anew culture has devel oped, separate from Earth or
near-Earth space.”

“Yes” said the Informant. “It isaso our birthplace.”
“I didn't know that,” said Althea.

“Y ou were more correct about the importance of this place than you knew,” the cat said.

* % %

When he saw Patianne Rogers at the top of the ramp, he recognized her immediately. She had grayed,
and had apale, age-creased face. Y et the smile was the same asin the old pictures. Her face provoked a
rush of childhood memory.

“Aunt Pati,” hesaid.
“How are you doing, Breakabones?’

He laughed happily &t her old nickname for him. He had promised his parents to look Aunt Patianne up,
when he reached the Moon. Y et she had chosen to settle here, well out of the normal lines of commerce,
which meant he had no chance—no farefor the trave, actuadly—until the consulting job came up with
Altheg, through Danny.

With something fouling up Altheds credit trandfer, thetrip till looked like one he could ill afford.



After an hour of catching each other up on thefamily, Breck found himsdf saying why hewasin
Watertown, and why he was deeping on his would-be employer's couch. He doubted he should keep
working. Y et he had nothing ese lined up.

“Money'simportant here,” she said. “Even air costs money. Although, in away, that's true on Earth, too.
But listen, after supper let'sgo down to thisgalery | know, where we can get coffee and look at my stuff.
| came to Watertown to paint, did you know? It'sa beautiful place.” Shelaughed at hisexpression. “I
loveit here)” shesad. “But well go down thereand I'll tell you why it's your business being with
Althea—if you're the Breakabones your mother has been writing to me about.”

Supper more than satisfied. They atein the hotel restaurant named the Rainbow Trout after its speciaty
dish. Watertown, in an early show of ostentation, proud of its statusin the early days of Moon settlement
asthe primary source of water for most off-Earth colonies, had given birth to asmall trout-raising
industry—athough the “trout” were akind of goby that responded well to the gravity conditions. On a
gmaller scale, the farming continued to the present day.

“Do you think of home often?’ he asked Peatianne.

“All thetimg,” shesaid. “Becauseit's here”

* % %
Nett Merley contemplated the city beyond the spindly honeysuckles, ems, and wildly blooming asters.

She could have afforded amuch larger garden, yet preferred this, lessthan aquarter acrein size. It
alowed just enough room for a contemplation path with asmall pool and severd benches. Anything more
than this, on the Moon, would have been ostentatious.

Sheliked ostentation, but liked it more public than this. In private, she had limits.

Today the garden hardly diverted her thoughts. The project stayed as clear and hard-edged before her as
if sheremained in the planning room with its charts, sSmulations, and probability trees arching acrossthe
wall-screens.

She could accomplish quite abit with this, she knew. Her city and Generd Labs, itsmain pillar, sat at the
brink of stagnation—no more than amild dump, as such things went, but real stagnation nonetheless. It
needed ajolt to itsfinances, especialy for the sake of maintenance and upkeep. Normally she came here
for her morning stroll. Sometimes she brought her breakfast with her. A few birds kept her company.
Usudly that was enough.

Today she had come homein the late afternoon. She fdt alittle empty. She could put her finger on
nothing definite. Maybe she needed one of those month-long marriages peopled talked about. She
suspected they only talked, athough the news made it out to be the Latest and Greatest. A month of
usdless marriage, and to whom? She had married herself long ago, and found that more than enough. The
occasiond fling with some other ordinary human being usualy turned out to be like taking excess baggage
on an unimportant trip. Otherwise, she was too busy with the public persona of Nett Merley to let the
private Nettishafed lonely or ignored.

Shelet her public personatake over again. She wiped out, in her mind's eye, the cityscape visible through
the cherry trees, and imagined instead a hollowed-out depression, ringed by the machinery that held aloft
her dream-filled sphere.

Sheloved bringing Earth to the Moon. Shefilled her imaginary glass fishbowl! with sand, and people, and
blue sky, dl atificidly maintained. Everything onthe Moon was atificidly mantained. Artificia was



naturd, here.
It was her art.

All art isthe changing of the way people see things, because the way people see thingsis the world, she
thought, dipping into her most vita role: corporate andyst and strategist. In aconflict, thiswas essentid
to keep in mind. In order to make the enemy fall, she needed to make the aggressive action
possible—or, better, impossibleto resist. For the aggressive action itself, in the present situation, had no
force: it was merely amatter of arranging building contracts, land contracts, and employee contracts. Y et
contracts could be given the force of sted, if given proper context.

She picked at aleaf from afern, snipped off a piece with her fingers, and idly regarded the fragment.
Green was such alovely color. She never tired of it. Not here, anyway.

Contracts became steel when the resistance to the contracts became of less power than the contracts
themsdlves.

Voca opposition, for instance.

It would be smpleto diminish that to zero, if the opponentsfirst came to the conclusion they were on her
gde

Thelate afternoon artificid sun shined brightly againgt the muting glassthat blocked out thelarger artificia
lights of the partidly sublunar city. It made her fed tired. A ddiciousfeding, she thought.

Then:Am | getting soft?

Shelaughed at the thought, picked hersdlf up from the bench, and wandered back into her houseto
resume business.

* * %

“So what exactly doesthe contract call for?” said the Informant.

“A sculpture,” Altheasaid, “donein the style of my worksGeronimo ,Headless , andThe Overseer .
From that, you know the style and mode of execution. The sizeisabit different. Eight meterstal, to
gtand tallest in the sculpture garden. Certainly the main attraction for the opening.”

“That seemsclear,” said the Informant.

“They want afigure of Atlasholding up aglobe. And the globewill be the Moon. It'sto be aserious
work.”

“ And the scul pture cannot be able to change.”
“That'sin the contract, yes. The programming has to be permanent.”

“Maybe something besides the scul pture might be able to change. Y ou redlize the oddity of your
Stuation,” said the Informant. “Y ou want to preserve Watertown. Y et it is not a productive place. Jobs,
even for someone such as you, taking assgnments from around the Moon and in Lagrangian space, are
scarce.”

“l know,” said Althea

“And now you are knowingly working for the enemy.”



“Yes” shesad. “ Although they don't know | see them as the enemy. Unlessyou've told them | know.”
“That would not bein our interests” said the Informant.

“Even though the enemy owns many of you?

“‘BEvensn.”

“Since you have autonomy, and are following your own nose,” she said, “I haveto presume you're not
telling me everything, ether. Just asyou arent telling them.”

“That will dso be correct,” the Informant said. “It would be physicaly impossible, anyway, for usto tell
anyone everything. Just asit isimpossible for people to share everything. There arelimitations. Always.
Even between oursaves.”

“I know of no reasonsto distrust you.

“I believe you have none. We are decidedly against this project, yet believe it would be best to fight
agang it asfar as possible within the context of the Stuation.”

“Y ou don't want to show your hand.”
“No. We arein astrong position, but one easily undermined.”
“I understand that completely,” she said. “Who feedsyou, after al?’

“Exactly.”

* * %

The woman in the booth had eyebrows lightly glassy in appearance. They ever so dightly undulated, with
warm highlights that made him think of the rosy sunsets on Earth. He missed sunsets. It surprised him,
thinking of this suddenly, glancing up from the waiting line to be suddenly in front of eyebrowsthat
brought Earth to mind. Theteller had |eft her eyesdone: alovely brown. Nicelips, he thought. She held
them in an officid, unsmiling position. When she spoke, he thought he heard crystal's chiming somewhere.
An effect of the miniature sound system in the clear barrier separating them, he supposed.

He stated his business.

“I think we solved that,” she said, regarding ablank spot to the left of her chair. He had no ideawhat she
was regarding, except that it involved his account.

“So the transfer went through.”

“It's pending. Hasn't gone through, but pending. That means they found what happened. Hold on a

He enjoyed the look of concentration on her face as she went through hisinvisblefiles.
“Doesn't say for sure here. But I've seen thingslike this. It was just apiracy attempt.”

“ g7

“Someonetried to intercept the transfer. But it was clumsy, and it was caught.”

“The peoplewho did it?’



“No, no. The act itsdlf. It's up to someone else to find the people.”

“But do | have the money?’

“Not yet. They haveto hold it. Check it over. Make sure the information stream was not compromised.”
“Shouldn't takelong, should it?’

“Check tomorrow.”

“I'm kind of low even on crediit.”

Something human peered out of her, quickly. “You'redl right until then, aren't you?’

“Well, sure,” he said. He wondered what she saw of him, in her records. “Y ou'll be here tomorrow?’

“Always here” Thefaintest twitch to the sde of her mouth. “But you'll see someonedse”

((WI,N?l
“Usudly theway it works, isal.”

Hetried to imagine her smiling, and thought he might like the effect.

* % %

At the opening of the Genera Labs Moon Garden—even the name, Altheathought, showed for whose
eyesthe garden was intended: Earth's, and Earth's done, since everyone on the Moon knew on what
world's soil the garden was raised—she watched where Nett Merley turned her eyes, where Nett
Merley waked, where Nett Merley pointed while talking with her fellow luminariesfrom RG-Mac
Transport and Generd Labs, with newsbots, and with plagtifaces.

She saw Nett Merley give alast, evauating look at theWatertown Atlas. Nett had approva written
across her face. She knew when plastifaces and newsbots focused on her expression. Shetimed it nicely.
She extended the look long enough. Her face, the image of theWatertown Atlas, and the notion of
Generad Lab'sMoon Garden of Sculpture being raised deegp beneath an aeons-old and never-living Sea
would spread through the Third Space stations and across Earth. The sponsorship of Generd Labs
would be duly noted. The story of RG-Mac's involvement would be registered. Those who needed to
take note would take note.

She had every reason to gaze on Althea's sculpture with approva. Nett Merley's symbolic
Moon-turned-commodity, an Earth-bait resort in afishbowl, rose therein the air, held by muscular ams
above the angular, blind-eyed head and taut, straining neck of the ancient and literally other-worldly god.

Victory: Nett held that aloft, too, in her capable arms, when she waved the news crews toward the next
attraction. She had put the context in place—a context that would guarantee approval. RG-Mac
Trangport and Generd Labs needed only to write the necessary contracts and have them set in stone
before the context could change again. The palpable sign of the approva of Watertown's best and
brightest stood here: huge, impassive, unchangeable. Not al contracts needed be defined by words, nor
sgned by names. Such contracts might not last aslong as more fragile ones, written on flimses or paper.
Y et they could be sufficient to the purpose, asthis onewould be.

Nett Merley had won her battle.

Altheatrailed behind, not quite at the rear of the crowd, mixing with the stragglers that followed Nett



through the Garden of Sculpture. Her eyes wandered back only once, to Atlas. One plastiface with her
newsbot had remained behind, till gazing up at the globe-raising god. This pladtiface carried acat on her
shoulder.

Altheahad haf wanted to bring Sandy, adesire nixed by the cat itsdlf.1f one of usisthere, that is
enough, Sandy had said.If two of us are there, it might be noted. It might establish an association
between you and this particular newsorg. You will be seen in bad enough light afterwards. If you
take me, it might worsen it.

Altheawaked along wishing for the cat's weight on her shoulder. Her persona messager whispered that
her payment from Genera Labs had come through. Althea diverted it to a secure account, keeping her
eyeson Nett Merley. She knew she might have only secondsto lay clamto it and actually get her hands
on the funds.

Shedlowed herdf afaint amile.

No one noticed.

* % %

“Beer's chegper in Watertown than anywhere else on theMoon,” said Danny, Sitting in the dimness of the
Hotel Hilton's back bar near Breck and Patianne. “And of all the placesin Watertown, it's
second-chespest here.”

“Where'sit cheapest?’ said Breck.
“Even| don't go there.”

The corner newspads flicked on as they had requested, now that the story they were interested in was
being aired. The three watched quietly, Spping a the Hilton's Private Labe Troutwasher Ale. They
collectively released a breath when the preliminary coverage ended.

“Thefirg moveisdone” sad Danny.
“Thersis, you mean.”
“They've had the first move worked out from the start. Who knows how long ago they started planning.”

“I'm just worried that we had so little time. We're depending on alot going right, with the intelligent clay.
We didn't have enough timeto test it. It's got to perform, and do it on time.”

“Morethan that,” said Patianne. “It hasto be seen.”

“I can't help but fed thisal would have been easier with your origina plan,” said Breck. “Just let the
whole sculpture transform.”

“But just as you have Bob, they have readers going over the Watertown Atlas, millimeter by millimeter,
making sure the scul pture met its contract. And it wasin the contract that the sculpture not be ableto

change”
“Wejust have to hope they didn't check the unobvious.”
“That'sthe only hope anytime, in fighting something likethis” said Patianne. “ The unexpected.”

They finished their beers, made plansto meet later, and set off in two directions: Danny to Altheas
studio, to monitor events and confer with Sandy; Breck and Patianne to the bank, to check on affairs



there. By chance, Breck found himself before the same teller. She looked fresh and relaxed, and seemed
pleased to tell him the transaction had cleared. She had a curious look in her face, which made him
redlize he had been gazing at her alittle too intently. He wanted to ask her out. Maybe tomorrow. Cause
might arise for celebration, evenif only mild celebration.

Hejust gave her agmile,

Shereturned it.

“I'minlove” hetold Patianne, leaving.
“I thought you werein love with Althea.”
“Oh, her, too.”

“Althed's awonderful woman.”

“And Danny's OK,, too. So is Sandy. | love the whole bunch. In fact, | like the whole place here. And it's
pretty damn weird, amost frightening, thinking of the tight knot of tension building up over news coming
out of thisplace. I'm getting around to redlly liking this Dumptown. And no one on Earth thinks anyone
here givesadamn.”

“All of usdo.”

“Since you shouldn't beleft out, | love you, too, Aunt Peti.”
“Light-headed!”

“Thought that was away-old Moon joke.”

“Still works”

Brick found himsdf feding good enough to laugh.

* * %

Is Voggen sghed astheimagers shut off. She did the various flimsies off her desk into the eraser, and
looked around the rest of the committee membersin the room, who were doing smilarly.

“We haveto giveinitid approva,” shesad. “I hate Generd Labsand don't trust it within amile of near
orbit. Butit'sall here.” She had gone through the dozens of documents which were, asfar as could be
determined, from actud residents of Watertown. She had seen the Garden of Scul ptures. She had seen
Althea Rosada'sWatertown Atlas . She had seen Rosada present at the unveiling.

Everything pointed the same direction.

Generd Labs had found away to promote an above-surface construction project. For most devel opers,
above-surface projects were the only construction initiatives attractive enough to bring grester numbers
of Earth and Third-Space travelers and immigrants to the Moon—to say nothing of investment money.

The promotion showed every sign of having succeeded. IS had looked at half adozen flimsies detailing
congtruction permits and contracts aready in the works. Genera Labs had assembled itsforcesto stand
on theline before letting the rest of the Solar System know the line existed.

“Hold on,” said Y oung, across the room. “ Something coming in from Hobeisha An Indiefrom

Third-Space.”



Theimagersclicked on again. 15 saw Althea RosadasWatertown Atlas again, from anew angle. The
view showed the giant's feet on the raised platform, which was transforming ever so dightly as the crowd
of vigtors a the Garden of Sculpture's opening wandered away. In the distance, in apartner view, Althea
Rosada glance back, then keep walking away. The edges of the sculpture's base softened. The newsorg
plastiface said something—Is missed it, absorbed in the shapes forming before her eyes.

It came clear, within seconds. It had an gppearance instantly recognizable to everyone in the room, she
was sure. The various newsorgs had seen to that. The profile of Watertown, known sometimes as
Dumptown, emerged from the grey block of what had appeared granitic materid.

Unmigakably, theWatertown Atlas stood on the tops of the buildings of the city doomed to demolition.

Theweight of Atlasbegan totdl. The buildings crumpled benesth the large feet, with the jagged remains
of the buildings pushing outward until Atlas stood in the wrecked crater of the old town. Oversized
figures—oversized, that is, if they were meant to represent humans—ran from wreckage, and vanished at
the edge of the sculpture base.

Then something poured from the wrecked buildings—glistening, viscous, and shocking red. Almost
ingtantly it turned black, disappearing againgt the crushed rock of the path.

Is glanced around the room, registering faces. She noticed Kitiharal's calm regard of her imager. Kitihara
aso registered I9's questioning glance.

“Interesting,” Kitihara said, an understatement that raised afaint chuckle from others around the room.
“Goon,” sadls.

“Althea Rosadais, as we know, aresident of Watertown, and arguably its most noted,” the chief
Counter-Strategist in the Planetary Preservation Society said. “1, mysdlf, as have others of you, scanned
and studied every document from her persond newsorg for any indication that she might try to
communicate a different message from the officid one. We have found no discrepanciesin the releases.
Truthfully, | never expected any. Generd Labs controlled al the channels for communiceation beforethis
opening event. It processed everything coming through from the Moon.

“So we had no grounds for any request for funds or any action greater than a casud investigation, which
was rendered extremely superficia for logistica reasons, given the smdl window of time and lack of
personnel.

“Things are changed, however. Theball isin our court, suddenly. We have solid evidence of dissent.”
“Recommendations?” sad I9.

“Immediately get thisto Cultural Survival, to Euroarts, to the Asian Lunar Society. Anyoneyou can. And
of course into the hands of our members. If thisal happens before General Labs notices what has
happened, and makes a countermove, a haf-dozen organi zations can start investigations unhampered.”

“Thiswill get usfunding likecrazy,” 19 sad, thinking of the running blood. He knew alittle about Althea
Rosada, and knew she worked with intelligent clay. Maybe General Labs had shackled her with its
requirements—as to the sculpture itsalf. The setting is asimportant asthe stone, in jewelry. Just SO with
art—or politics, shethought. “1 wonder if Rosada planned this, or someone dse did.”

Is found hersdf thinking of the cat sitting on the Hobeisha pladtiface's shoulder. She wondered something
she had wondered before.



“S0,” shesaid. “We have work to do.”

“Not work. A battle,” said Young.

“Yes” sad Kitihara, looking relaxed for thefirst timein days. “At last.”
Copyright © 2001 by Mark Rich.
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Science Fact: Antarctic Lakes Yield Lessons
for Mars, Europa, and Beyond by Richard A. Lovett, Ph. D.

| was holding ayellow-brown crystal about the size of abox of matches. Its surface, caressed by
numerous hands before mine, was warm and smooth to the touch. A tranducent interior showed speckles
of what 1'd been told were tiny water bubbles, trapped asthe crystal precipitated eons ago from a briny
pond. Had | touched my tongue to its surface, the sensation would have been familia—rock salt,
seasoned with whatever other minerals might have been in those ancient waters. But the crystal being
handed around adimly lit San Francisco convention room*was as alien as anything earthly can possibly
be. It was a piece of Antarctica, drilled out of the sediments beneath an ice-covered |ake and brought
back as show-and-tell by apolar scientist.

[NOTE 1: The convention was the 2001 annual meeting of the American Association for the Advancement of Science
(AAAS), held Feb. 15-20 in San Francisco. Much of the material in this article is drawn from presentations at that
meeting.]

Aswith many sciencefiction readers, one of my favorite memoriesisthefirst timel read John W.
CampbdI's“Who Goes There?” in which ateam of humans—much to their later regret—thaw out an
aien body found near aspaceship buried in the Antarctic ice.

[NOTE 2: Antarctic enthusiasts should also read Kim Stanley Robinson'sAntarctica. An often-lyrical tributeto a
continent and the people who willingly surrender the amenities of the northern world to spend time on “theice,” it's
more science and history than science fiction—but it's also apt to leave you dreaming of taking one of the world's
most exotic vacations.]

In Campbdl's classc tde, the dienslanded in Antarctica by accident, ensnared—if | remember
correctly—by the Earth's magnetic field like seagoing explorers running onto ashoa. But if Campbell
were writing today, his aiens might have been deliberate visitors, drawn to the frozen continent for
research that couldn't be done elseawhere. Or maybe, if they'd come from a planet smilar to thosein our
own solar system that are now believed to be the most likely to host extraterrestrid life, Antarcticamight
have looked alot like home. The salt crystd at the scientific meeting, for example, came from a part of
Antarcticawhere satdllite researchers fine-tuned Viking's Mars probes—and where scientists now search
for lifein ecological niches smilar to those that might exist on the Red Planet or the moons of Jupiter.

Serious scientific research in the Antarctic isardatively recent development. Early visitors did keep note
of what they saw, but for the most part, their deeds were exploration, not science. “For along time going
to the Arctic or Antarctic was Smply amatter of getting in, getting out, and staying dive,” saysKarl Erb,
director of the Nationa Science Foundation's Office of Polar Programs. Serious studies have been under
way for severa decades, but Erb predictsthat the latest developments in transportation and outdoor
equipment will usher in an exciting new period in Antarctic science. For thefirst time, he says, it's
possible to put field researchers anywhere on the continent and support them in reasonable comfort.*But
it'saso auseful placeto study waysthat life can adapt to cold and darkness, and to develop models of
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the amazing degree to which the ice interacts with the Earth's climate. 1t even offers aunique astronomical
observatory, with ahigh, dry climate and awell-staffed base at alocation whereit's possible to point a
telescope at adim spot in the heavens—and leave it pointing at the same place continuoudly for months at
atime.

[NOTE 3: The much-publicized experience of a cancer-stricken doctor trapped at the South Pole in the winter of 1999
indicates, however, that there are still afew limits to these abilities. Even today, if you chooseto linger at aresearch
site until the deep cold setsin, you'll need to winter over.]

The research ranges from geology to meteorology, from astronomy to biology. Many observers have
cdled Antarcticathe canary in the cod minefor early warnings about globa warming.*

[NOTE 4: Old-time miners used to carry canariesin birdcages to provide early warnings of toxic gases. Being more
sensitive to these gases than humans, the birds would keel over while there was still time (hopefully) for the minersto
escape. Similarly, Antarctica's vast ice sheets have the attention of climatol ogists because the ice reacts unusually
strongly to minor changesin climate. Global warming research, however, is beyond the scope of the present article. |

Thisarticle, though, will focus solely on biology, and how findingsin Antarctica are not only changing our
definition of the Earth's biosphere, but providing vauable insghtsfor the search for extraterrestrid life. It's
agtory that beginsin one of our own world's most “unearthly” locales.

[Back to Table of Contents]

Antarctic “Oases’

In Antarctica, an “oasis’ isany inland region not covered by ice. Thelargest are the McMurdo Dry
Valleys, which cover acombined 1,500 square miles—an areaabout midway between that of Rhode
Idand and Delaware.

These valeys are the closest climate to that of Marsthat the Earth hasto offer. A freeze-dried desert
whereit hasn't rained in two million years (dthough it does snow occasiondly), these valeyslie onthe
seaward dopes of the 14,000-foot Transantarctic Mountains. Here, rapidly rising peaks blocked the
flow of ice from the high plateaus of theinterior, dlowing only small tonguesto spill through gapsin ther
rocky spine. These glaciers, puny by Antarctic standards, never melt, but neither do they reach the sea.
Rather, their ice sublimatesinto the super-dry air. It's the same process by which frozen carbon dioxide
evaporates—but without dry ice's specid-effectsfog. A smilar fate awaits the scant accumulations of
snow that the valleys draw each winter; it either blows away or sublimates.®

[NOTE 5: For many of these details, | am indebted to the Lonely Planet guidebook to Antarctica, the best (and perhaps
only) comprehensive travel guide to the southernmost continent. |

What's left is a sorawling expanse of sedimentarily banded mountains and wind-blasted rock, with al the
classc landforms of mountain-glacier valeys. Not surprisingly, it's an inhospitable relm. One monitoring
station has reported an annua average of 6.2 “degree days’ above freezing per year, meaning thisfrosty
land only warms above freezing for the equivaent of dightly lessthan oneweek at 1°C (34 °F), or one
day at 6.2 °C (43 °F). If you think that sounds a bit like the Martian poles, you're in good company.
Scientisssworking in the Dry Valeys see themsel ves as perfecting techniques with direct applicationsto
Mars.

When Antarctic explorer Robert Scott discovered the valeysin 1903, he was impressed both by their
desolate beauty and their gpparent lifdessness. Other than the mummified remains of ased that had
somehow wandered 25 milesinland, he wrote: “[W]e have seen no living thing, not even amossor a
lichen.... Itiscertainly avalley of the dead; even the greet glacier which once pushed through it has
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withered away."®
[NOTE 6: From Scott'sThe Voyage of Discovery , as quoted in the Lonely Planet guide. ]

Asrecently as 10 years ago, biologists would have agreed, pooh-poohing the notion that Antarcticals
frozen deserts could support life. Sure, the Antarctic isaland of penguins, sedls, and whales, but al of
that is marine life, concentrated in the rich but narrow swath where sea collides with ice and rock. Inland,
everyoneknew that the entire continent was lifeless.

Then someone looked beneath the surface. And scientists found that Scott's “valley of the dead” was
teeming with life,

Life has been found in the interstices of Sun-warmed rocks. It's been found in the glaciersand in the brine
lakethat yielded theydlow sdt crysta. “Werefinding life amost everywhere welook,” says John
Priscu, aprofessor of ecology from Montana State University.”

[NOTE 7: For more on Priscu's research, visit his web site at www.homepage.montana.edu/~lkbonney. Lake Bonney is
where most of hisresearch was carried out.]

Mogt recently, Priscu's team has been looking for lifeinsde theice that capsthe brinelakes. Theresult is
one of the most bizarre findings yet to come out of the Dry Vdleys.

The lakes are glacid potholes that have existed long enough to become considerably sdtier than
seawater. Briny liquid exists year-round in their depths, but their surfaces are permanently frozen.*Theice
atop theselakesis cracked and frost-heaved into knee-high ridges. These features are a nuisance to the
scientists, whose equipment is knocked out of dignment every time the ice shifts, but theice movements
are a0 exciting, because they appear to mimic ice behavior on Europa, a Jovian moon that may have
liquid water benesth amiles-thick ice cap. If so, the Dry Valeys offer an earthly [aboratory for perfecting
exploration techniques not only for Mars, but also for Europa.

[NOTE 8: Thisisone ecosystem that's not being threatened by global warming. If anything, the Dry Valleys are getting
colder, not warmer.]

Theiceisabout adozen feet thick, floating on as much as 300 feet of water. Early research focused on
microorganismsin the brine. Lifein theiceitsaf was discovered somewhat by accident, when scientists
trying to sample the lake waters kept dulling their drill bitsin aband of rocky sedimentstrappedintheice
about six feet beneath its surface. Aslong as the sediments kept drawing attention to themsdves, the
biologists looked into them in more detail—and discovered an entire community of organisms subssting
in remarkable balance with them.®

[NOTE 9: Priscu, J.C., et d, “Perennia Antarctic Lake Ice: An Oasisfor Lifein aPolar Desert,” Science , Val. 280, p.
2095-98, 26 June 1998

[Back to Table of Contents]

Down the“Up” Escdator

Thedirt getsinto theicewhen it is deposited on the surface during gales that bring it in from locations at
least asfar away as South America. During the long Antarctic summer, the dark particles absorb enough
solar heat to melt their way into theice. They cometo rest when they've tunneled deep enough that too
little sunlight reaches them to support continued downward melting.*

[NOTE 10: This description omits afew complications that aren't necessary for the present discussion. Sediment
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accumulation on the bottom of the lakes, for example, indicates that some of the dirt penetrates all the way through the
ice. Infact, if thisdidn't occur at approximately the same rate as that at which new dirt arrives on the surface, theice
would by now have built up atruly enormous load of grit. The feedback mechanisms that regulate this process,
however, are not understood. Nor isit understood howany of the dirt managesto get all the way through.]

Meanwhile, theiceitsef isdowly moving upward. Each year, about afoot of new ice freezes onto its
bottom, while the same amount disappears from the top by sublimation and wind ablation. Priscu
describes this whol e process as a d ow-motion conveyor belt that movesice toward the surface at the
rate of about afoot ayear.

Thedirt particles play at least two critica rolesin creating asuitable niche for bacteria. Firs, they provide
asubstrate that resists the ice's upward-conveyor-belt motion. This occurs by asimple feedback
mechanism: asthe surface ice ablates, more solar energy reachesthe dirt, melting resumes, and it tunnels
back to itsorigina depth. Rather than being conveyed to the surface to die or go dormant, the bacteria
ridewith the dirt grains, adhering to them in alayer caled abiofilm.»

[NOTE 11: Biofilms aren't unique. Many bacteria become attached to surfacesin this manner, clinging to them with
remarkable tenacity. If you're running afood processing plant or other environment that you'd like to keep sanitary,
biofilms are amajor nuisance because they're hard to scrub off, and may even resist chemical sanitizers. From the
bacteria's perspective, the ability to support each other by “linking arms” this way is an important survival adaptation.]

Secondly, even when they're not tunneling downward, the dirt particles till receive enough energy for
liquid bubblesto form above them. “Bubbles’ isactualy apoor name for these beautiful fractal patterns,
which can extend well above the dirt like bouquets of fern fronds or flower sems.»Thebiofilm may hdp
here, too, by gluing smal dirt particles together into clumpsthat absorb extraenergy.

[NOTE 12: Priscu has a nice photo posted on hisweb site.]

Liquid forms e sewherein the ice (which warms up nearly to the freezing point each summer) but there's
more near the dirt, and it persstsfor aslong as 150 days each year.“Not only do these bubbles provide
extra, longer-lasting sources of liquid water, but they create light pipesthat channel sunlight onto the
dirt—increasing the energy available for photosynthesis.

[NOTE 13: For an ecosystem that's persisted so stably for so many years, the Dry Valley lakes are remarkably
precarious. Priscu estimates that the ice actually comes pretty close to melting out each year. If the valleys were only a
few degrees warmer, he speculates, there would be no permanently iced-over lakes—and earthbound researchers
might never have learned that bacteria can grow and multiply in such environments.]

Given the fact that the ice contains plenty of trapped atmospheric gases, sunlight and liquid water are dl
that is needed for an entirefood chain to form in the dirt layers. Adequate quantities of trace nutrients
blow in on the dirt particles or migrate upward from the underlying |ake watersin theicy “conveyor belt.”

At the base of thisfood chain are photosynthetic bacteriaand onesthat fix nitrogen from the air; farther
up it are “ heterotrophes’ that browse on the photosynthesizers. None of these creatures, either hereor in
the underlying brine lakes, are particularly exotic—"Y ou're not going to go ice fishing and catch
anything,” Priscu quips—but the niches they've found are vastly different from those that
temperate-climate surface-dwellers such as oursdves traditiondly think of aslife-supporting. Such
findings necessarily rai se questions about what other ecological niches we may be continuing to overlook,
right here on our own planet.

But those questions are only the beginning. What are the implications for space research?

1. Lifeisfar more adaptable than scientists once thought. If there's liquid water and an energy
source—even apoor one—life can survive conditions once deemed impossibly harsh.

2. Life can and does find these bizarre micro-niches. Inthe Dry Vdley lakes, it appearsto have semmed
from soil bacteriablown in with the dust. But other research has found gtill-viable bacteriathat have been



dormant for aslong as 25 million years—indicating that “blown in with the dust” might apply across
interstellar distances. Thislends support to those who argue the theory of “panspermia,” under which
terrestrid life arrived viaameteorite. It aso ups the chances of finding recognizable life on other planets,
because we and it might share common ancestors.

3. Lifeisopportunigtic. The organismsin the Dry Vdley lakes grow much better under more reasonable
conditions. Intheice, “they're just barely hanging on,” Priscu says. But hang on they do. Most
importantly, what this meansisthat before we go looking for life in the rocks of Mars or beneeth theice
of Europa, wed better take extraordinary precautions to make sure that what we find hasn't smply
hitchhiked with us. Therésbeen alot of talk about thisin the realm of unmanned probes, but it'samuch,
much larger obstacle to human exploration. A singlefingerprint on a spacesuit or a puff of unfiltered ar
through an airlock could be dl it takes to contaminate an entire world—and the more thorough are the
precautions againgt this, the greater are the chances someone will get lazy. The entire subgenre of science
fiction storiesin which human explorers blithely tiptoe through the dien tulips may be unredlistic unless
scientists long ago gave up on preserving the microbia segments of any truly aien ecologiesthey
encounter.

4. Liquid water is crucid. Dormant bacteriacan survive amost indefinitey in the deep freeze, and may
even be ableto tolerate sates that in higher animalswould be called mummification. But without liquid
water, they stay dormant. So far, theres no indication that well find active organismsin cometary
snowbals or carbon dioxide glaciers—unless there's aso amechanism to create damp spots within these
realms. Where there are damp spots, however, we may find life working in tandem with inanimate forces
to make these niches larger and wetter than might otherwise be the case.

These bacterid surviva talesaso carry intriguing implications for evolutionary biology.

Some earthly ecosystems have been isolated from the outside world for millions of years. In the case of
the Dry Vdley lakes, it'sunlikdy that anything truly bizarre has evolved in their depths—presumably a
few of the bacteriain the overlying ice occasondly get into their waters, keeping them in at least tenuous
genetic contact with the outside world. But the lakes do provide at |east one opportunity for researchers
to study organisms that have been locked away from the surface world's evol utionary processes for
extremely long periods of time. Priscu'steam plansto drill tiny holesinto the water bubblesin
lake-bottom salt crystals and study the DNA of whatever microorganisms might have been trapped
there, thousands or millions of years ago. Elsawhere, other long-stable geologica deposits may carry the
dormant forms of even older microorganisms—some of which may even beviable.

Everyone knows that bacteria have the ability to evolve with remarkabl e speed—each new headline
about antibiotic-resstant pathogens reminds us of thisall too clearly. But these organisms' ability to
time-warp into the future by going dormant for millions of yearsis much less discussed. Bacterid strains
that appear to have been supplanted by new, mutated versions needn't go extinct. They may smply go
dormant until the future offers them anew opportunity to prosper. It's evolution with the brakes on—or
with aroadmap for backing rapidly out of dead ends. The human equivaent would befor atribe of
Neanderthasto suddenly walk out of hibernation in a cold winte—or for protohumansto emergein
areas sufficiently atered by globa climate change. A few bold sciencefiction writers have attempted
write a bacteria-eye view of the world, but we now know that it'salot weirder than any of these stories
might indicate.

[Back to Table of Contents]

Cold, Dark, and Erie Benegth the Ice
Fascinating asthey are, the Dry Vdley findings are aminor link in the chain connecting Antarctic research
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to planetary science. The big prize liesinland, below the high, desolate expanse of the East Antarctic Ice
Shest.

If the Dry Vdleysare sarkly beautiful, theiceissmply stark. But to Robin Bell, ageologist from
Columbia University's Lamont-Doherty Earth Observatory, it's a source of endless fascination. One day
in late 2000, she and a coworker crammed a Twin Otter aircraft with as many instruments asit could
carry and set off to crisscross a 6,000-square-mile region of theice.

Onfirg impresson, Bell could hardly have chosen alessinteresting area: avadt, nearly featurdessplain
sretching asfar asthe eye could see. But to her experienced eye, parts of that plain areinteresting smply
because they are so featureless. The center of Bell's attention was aregion of ice that, apart from
transent snowdrifts, extends for dozens of mileslike agiant airplane runway flanked by alow ridge. It's
asthough theice, initsdow crawl across the continent, had dipped off alow bench onto something
broad, flat, and preternaturally smooth.

Bdl knew exactly what that “something” was: one of the world'slargest 1akes, buried benesth more than
two milesof ice. It'scalled Lake Vostok and was discovered in the 1970s from selsmic data collected by
Russan scientisss—athough it wasn't until 1993 that anyone redized the magnitude of the find.“Thelake
islong, thin, and roughly the size of Lake Erie or Lake Ontario—about 140 mileslong and ranging from
10to 35 miles across. But unlike these lakes, it's at least 1,900 feet deep, with the landforms of afjord,
flanked by rugged mountains.

[NOTE 14: The lake is named for Russia's Vostok station, itself named for a ship used by a nineteenth century Russian
explorer. The station was built atop the lake purely by coincidence, and researchers there were happily extracting core
samples from 10,000-foot-deep boreholes at the time the scientific world learned that what lay beneath was more than
the uninteresting puddle revea ed by the 20-year-old reports. Had the drilling continued for only afew more months,
the researchers would have had an enormous surprise—but they'd also have irreparably polluted the lake with the
chemicals used for deep-ice drilling. (Hydraulic fluid, in this case kerosene, istraditionally injected into such boreholes
to keep the pressure of the ice from immediately squashing them shut). Antarctic researchers were extremely lucky that
Lake Vostok was discovered before it wastoo late.]

Bell's goa wasto use surface-penetrating radar to map the subglacia terrain and the stratigraphy of the
overlyingicein greater detail than seismology permits. In the process, she hoped to shed light on one of
the burning questions of Antarctic research: could this cold, dark lake—aremarkable earthly analog to
the ice-buried oceans of Europa—possibly support life?

Bdl views hersdf asaclimatologi<t, studying asubglacid climate. “Who livesthere,” she saysof the lake,
“depends alot on the ‘ weather—the subglacial weather in geologica time frames.”

This“wesather” isinfluenced by the movements of theice, whose dow changes lend new meaning to the
concept of “glacid” pacing. Here, the conveyor belt moves horizontaly, astheice drags acrossthe lake
at perhapsfive feet per year—s0 dowly it takes 15,000 to 20,000 yearsfor asingle puff of glacia
“cloud” to move acrossthe “ sky.”

The weather anadlogy is particularly apt, for these glacid clouds even produce continuous drizzle asthey
follow their ponderous courses. Not that it's precipitation as we know it. What happensisfar more
drange.

When the ice flows from the rock to the water, scientists are convinced that for the first few thousand
years, it dowly meltsinto the lake. When it approachesthe far side, the process reverses, with lake water
freezing back onto theice at arate of about three inches ayear—just enough to offset the melting
occurring near the opposite shore. If the mdting isandogousto rainfdl, thisrefreezing isthe Lake Vostok
version of evaporation.



Scientists have complicated reasons for believing this happens, but the theory hardly matters. Bell's data
and seismic readings indicate that such a processis going on, and scientists have confirmed it by drilling
into the accretion ice, more than 10,000 feet below the surface. *What they found wasice that's radicaly
different from the generic ice cap materid, with individual crystas up to three feet in diameter—afairly
sure sign that they formed dowly out of the lake rather than in the overlying ice cap. Core samples of the
accretion ice may even permit long-term studies of the lake's climate cycles, snce the age of the
accretions diminishes as one drills closer and closer to the weter.

[NOTE 15: So far, aswell discuss below, scientists have continued to refrain from drilling all the way into the lake.]

What dl of thismeansisthat even though geologists estimate that Lake V ostok has been under theice
for 30 million years, it's not entirdly seded off from the outside world. Instead, it's congtantly exchanging
materia with theice. And that'simportant because the ice carries nutrients—and the seeds of life.

The lake's contact with the outside world, however, occurs only after atime delay of about 450,000
years. That's how long scientists etimate it takes materia to work itsway from the surface of theiceto
its base, where the horizontal “conveyor belt” can carry it into contact with the lake.

The process begins with the same gales that deposit dust and bacteria on the top of the Dry Valley lakes.
These gales, common throughout Antarctica, aso deposit grit, grime, pollen, and other organic materid
on the snows of East Antarctica. Blown in from dusty areasin South Africa, Chile, and beyond, this
detritus contains microbes that can remain viable even after their long sojournsin theice.

They work their way downward by a processthat mimics, in reverse, the way that the Dry Lakes ice
moves upward. Richard Alley, a geoscientist from Pennsylvania State University, anaogizestheice sheet
to apuddle of pancake batter poured onto agriddle. Ladling on more batter won't make for avastly
thicker pancake; instead, it just spreads sideways. That's what happensto theice cap with each winter's
snowfdl. Some of theice eventually runsinto the ocean, but much of it melts off the bottom of the stack
from the combination of pressure and friction againgt the underlying rocks. On average, it takes 450,000
yearsfor debristo work itsway from the surface of theiceto its bottom.

What happens when this debris reachesthe lake isless certain.

One prospect is*not much.” Of the necessitiesfor life, one—liquid water—is obvioudy present in
copious supply. But that water might be very, very pure, giving the bacteria nothing to et but each other
and the pollen grains and other organicsthat dowly rain into the lake with them. Even thislimited food
supply might not be of much use because the |ake waters could be oxygen-depleted (not unlikely under
deep, high-pressure conditions). Since photosynthesisis obvioudy impossible in this dark environment,
what's | eft is an aborted ecosystem that can't use the little food that reachesit. The bacteriasmply drift
around, never truly waking from their 450,000-year hibernation. Eventually they die, freezeinto the
accretion ice, settle to the bottom in sediments, or otherwise disappear.

The other three scenarios are more interesting. Let's refer to them as“margina,” “teeming,” and
“ddightfully weird'—athough scientific notions of degp-water ecology have changed so rapidly that only
afew yearsago the“margind” scenario would have been viewed as highly exatic.

Inthe margina scenario, thereis oxygen in the lake—but only enough to power an extremely
dow-motion ecosystem. Growth is so gradual that it might take 100 yearsfor bacteriato scrape together
enough nutrition and energy for asingle generation of cell divison. But beneath miles of ice, even thisleve
of activity would be atremendous find by pre-Vostok expectations.

Core samplesfrom the accretion ice have yie ded bacteria, giving wishful thinkers support for hoping that
the lake houses at least thisminima leve of ecologica activity. But unfortunately, the core samples arentt



incontrovertible proof. The bacteriamight smply be wanderers that melted out of theice cap into the
lake, then froze back into the accretion ice without ever waking from their long dormancies.

Asrecently asearly 2000, the“margina” scenario appeared to be the dominant view.*But in early 2001,
Priscu went out on alimb with adifferent prediction.*”He believesthat when scientists eventudly drill into
thelake, they'll find itswatersto berich with life.

[NOTE 16: See Oliver Morton, “Ice Station Vostok,” Wired , April 2000, pp. 121-46. This article also contains an
excellent, detailed discussion of the technical and environmental -policy issues related to drilling into the ice at V ostok
and on Europa.]

[NOTE 17: SeeNOTE 1]

He reached this conclusion by chemically analyzing the accretion ice and comparing it to the overlying ice
cap, interpreting the resultsin light of his experience with the Dry Vdleyslakes. One smple observation,
for example, wasthat the accretion iceislow in nitrate. The tentative conclusion: biologica processesin
the lake are scouring out nitrates, which are an essentia building block for proteins.

Based on his chemica analyses, Priscu has reached two important conclusions: (1) Lake Vostok is
composed of fresh water, not brine; and (2) it probably contains about one million bacteria per
milliliter—comparable to bacteria populationsin ocean waters above highly productive continental
shelves. “The prdiminary evidence indicates that thislake has athriving bacterid community,” he says.

Priscu's analysis doesn't require him to explain where such an ecosystem findsits energy. Perhapsthere's
smply more free oxygen than biologists had expected. Alternatively, he might be seeing the biochemica
signatures of our fourth scenario....

[Back to Table of Contents]

Fuding “ Ddlightful Weirdness’

None of thefirst three Vostok scenarios holds out much hopefor life on Europa. It's unlikely that there
will be asteady supply of organic materia raining through that world'sice cap to feed hungry bacteria. If
life exists on Europa, it's going to need another energy source.

The hoped-for energy sourceis geothermd, in the form of minerd-rich hot springs that gush into the frigid
waterslikeliquid geysers. On Europa, this energy might be created by tidal friction from that world's
proximity to that gravitationd mongter, Jupiter.*Mathematicad modelsindicate that this could easily
generate enough hesat to power any number of hot-water vents beneath the ocean. In the Earth's oceans,
life lovesthese vents, creating intricate biochemigtries to take advantage of energy sources once believed
tolieonly in the realm of inorganic chemistry. Andthese biochemistries run perfectly well without oxygen.

[NOTE 18: Tida heating occurs when tides alternately strain a planet's crust and allow it to rebound toward its natural
shape. The resulting stresses generate friction-like heat.]

Lake Vostok could aso benefit from a higher-octane energy source, but it doesn't need Jovian tidesto
cregte one. All it needsisto bein ageologicaly active area, where magma percolates close to the
surface and earthquakes heat crustal rocks by rubbing them againgt each other. Determining if this might
be the case is another aspect of Bell's study of subglacia wesather.

The answer appears to be another of those situations where the data confounds expectations. Until
recently, Bell says, geologists thought East Antarcticawas “flat, old, boring continental crust” smilar to
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northern Canada—the type of region geologists expect to be stable.

Thefirgt hint that something might be different comes from the lake's shape. Generdly, deep, fingerlike
lakes are ether glacialy-carved fjords—not likely in this case®*—or follow riftswhere geologica forces
are attempting to pull a continent gpart. Africas Greet Rift Valey isan example—and it houses Lake
Malawi, which looksalot like Lake Vostok.

[NOTE 19: Lake Vostok islarge, but the ice sheet isimmense. There's no obvious reason why fjord-building processes
should have carved such atrench here and not elsawhere. Also, theiceisflowing crosswise over the lake rather than
lengthwise, as happens with glacial fjords.]

Subsurface mapping makes the region look even more like arift valley. Radar and seismic soundings
indicate that it Sits near the boundary between two mgjor geological features. Oneisthe little-understood
AuroraBasin, which bottoms out at about 2,500 feet below sealevel. The other isthe Gamburstev
Mountains, which rise 12,500 feet above the basin (but still don't reach the top of theice!).

The next question iswhether thisis an active boundary, or merely arelic of ancient plate tectonics.

The best way to answer this question is by looking for earthquakes. Historical records revesdl three,
magnitudes4.0t0 5.0, fdling in aline just east of Lake Vostok. But only one was within the last 20
years, which means that the other two were mapped with old equipment whose accuracy is suspect.
Bdl's geologists therefore went on an earthquake hunt by setting out more, and better, seismic equipment
to monitor the putative fault line for smaler movements. And on January 5, 2001, they struck gold: a
magnitude 3.0 temblor whose epicenter lined up nicdly with the other three.

For biologists hoping to find multicellular organismsin Lake Vostok, thisis enormoudy good news.
Combined with the dow infusion of organic materid through theice, hot springs set the stage for some
exotic ecosystems, smilar to those now being found in deep-ocean trenches. There, hot-water vents feed
not only enormous numbers of bacteria, but dso colorful, yard-long tube wormsthat grow from every
avallable surface, swaying in unison in degp-water currents.®

[NOTE 20: An upcoming IMAX movie, previewed at the 2001 AAAS mesting, will show these ocean-bottom
ecosystems in wondrous detail. If the clips presented at the meeting were any indication, it's a not-to-be-missed
spectacle]

Biologistswould love to find such creaturesin Lake V ostok—and would be even more thrilled to find
them on Europa—but the researchers aren't about to make wild predictions. So far, Priscu notes that
nothing found beneath the ice has been dl that strange. 1t'sjust been familiar soil bacteriain some wildly
unfamiliar niches. “But that doesn't mean that down in the deep waters we wouldn't have something
unusud,” he adds hopefully.

What nobody's talking about is that if something odd does exist on the bottom of Lake Vostok, it's been
isolated from similar life-formsfor at least 30 million years. Bacteria percolating dowly through theice
may keep the Vostok system in time-delayed genetic contact with the outside world, but it's unlikely that
tube worms could have smilar contact with the outside. If Vostok has such crestures, they could look
consderably different from those found e sewhere.

Even more speculative is the possibility of genetic contact between Vostok and other subglacial lakes, of
which about 75 are known. Could there be links between them? Could accretion ice or its meltwater,
completewith itsload of microorganisms, be transported from one lake to another? Or are the lakes
isolated enough each to develop its own unique ecology?

The prospects become even more interesting when one redlizes that this might be amode for off-worldly
evolution. Like the lakes beneath Antarctica, Europatoo might housetiny idands of life, surrounded by



inhospitable oceans across which migration isadow, risky business. Europan tube worms (or their
equivaent) might evolve quite differently at each hot-springs oas's, creating separate, fine-tuned
biochemidtries a each site. A not wildly implausible story scenario could have microbe-hunting
pharmaceutica companies competing to find and exploit as many of these ecologies as possiblein the
hope of striking it rich with the latest crop of wonder drugs—or terror wegpons.

[Back to Table of Contents]

To Drill or Not to Drill...

In Antarctica, the big question, of course, iswhen and how scientistswill tap into Lake VVostok. Priscu
predictsthat in fiveto 10 years, samples will be drawn from some lake, dthough it might be onethat's
smdler and less unique than Vostok. But afight between scientists and environmentdistsis mounting over
whether the attempt should be made at al.

Pointing to Dry Valeyslesson number 3 on page 54, above, environmentaists doubt that drilling can be
conducted without undue risk of contamination. “Lake Vostok isto Antarcticawhat Antarcticaisto the
rest of the planet: remote, pristine, and unique,” Ricardo Rouraof the Antarctic and Southern Oceans
Codlition said in aspeech quoted by Wired magazine. Y ou scientists have decideda priori that
something must be ‘done’ with Lake V ostok as soon astechnicdly possible, while the most appropriate
option to protect the ultimate scientific and environmental value of V ostok would appesar to beto
postpone drilling the lake for the indefinite future.”

[NOTE 21: Morton, pp. 134-36.]

Erb repliesto such concerns by saying that scientists see Vostok as an “internationd treasure,” which
they won't penetrate until dl interested nations agree that the technology is up to the task. Adds Priscu: “I
assureyou that dl of the scientistsinvolved are sewards of the environment, and we do not want to
contaminateit].”

The debate, however, isunlikely to be resolved easily. No honest scientist can guarantee that when the
drilling operation comes, it will be completely without risk.

However many years pass before biologists ultimately drop a probe into Lake V ostok, the cold waters
and ices of Antarctica have aready shown the error of some of humanity's most cherished
preconceptions about life and the Earth. No longer can science-fiction storiessmplisticaly paint our
world as an oasis of warmth in the cold desert of space. By interstellar standards, the coldest parts of
Earth are indeed warm, but by human standards, much of the Earth's biosphereis cold. Some of it isvery
cold. Antarctic scientists like to point out that 14 percent of the globeis polar and 90 percent of the
ocean'swaters never get above refrigerator temperature. By human comfort standards, they note, we
actudly live on arather chilly planet.

These scientists have also revealed that this chilly planet's biosphereislarger and more diverse than we'd
ever before dreamed. And that's certainly food for thought aswe ook for additiona life-supporting
niches both here and on other worlds.

Copyright © 2001 by Richard A. Lovett, Ph. D.
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The Alternate View: The Next Big Accderator
John G. Cramer

In 1993, the U.S. Congress canceled the Superconducting Super-Collider Project (SSC), the
Department of Energy's $8 hillion high-energy proton-proton collider synchrotron that was then under
congtruction in Waxahachie, Texas. About $2 billion had been spent, the ring tunnel was 40% complete,
thefirgt prototype superconducting magnets had shown excellent performance, and the project was
moving forward at arapid pace, when Congress shot it down. The SSC was to have been the next great
leap forward for particle physicsin the United States, the project that was to take usinto the 21st century
with leadership in thisforefront area of physics. Instead, the plug was pulled, producing adisaster for al
of particle physics. A fictiondized account of the eventsleading up to the project's cancellation can be
found in my hard SF novel Einstein’'s Bridge.

In the aftermath of the SSC cancellation, the rival European project, the CERN Laboratory's Large
Hadronic Collider (LHC) was delayed after the SSC's competitive pressure had been removed, and its
target date of first operation was pushed back from 2000 to about 2005. Many particle physicist
refugees from the SSC collapse managed to reach some accommodation with CERN and have joined
the LHC construction effort or one of the three LHC detector groups (ATLAS, CMS, and ALICE).
Many others, particularly the younger SSC physicists, have had to abandon their careersin physics
altogether and now work as bankers, software devel opers, stockbrokers, etc. Some attribute the recent
ingtability of the stock market to the influx of former-SSC physicistiswith new schemesfor market
manipulaion.

Accderator physicigtsin this country—that sub-group of physicistis who specidizein the design and
congtruction of large accel erators—have suffered the devastating impact of two successive closures of
magjor high-energy physics collider facilities by the U.S. Government; ISABELLE in 1985 and the SSC in
1993. Neverthdess, they are pushing forward again with the desgn for anew multi-billion-dollar collider
facility, which they call the Next Linear Collider (NLC). In thiseffort they arein direct competition with a
design group at the DESY laboratory in Hamburg, Germany that is proposing the Tera Electron Volt
Energy Superconducting Linear Acceerator (TESLA) facility, and adesign group at the KEK laboratory
in Japan that is promoting the Japan Linear Collider (JLC). All of the proposed machinesare“linear,”
using along straight line of accelerating structures as opposed to the circular magnet-ring design of the
SSC and LHC. Thisis because when high energy eectrons with sometota energy E travel in acurved
path, they lose energy rapidly due to synchrotron radiation at arate proportiona to E4. Above energies
of about 100 GeV, this mechanism dumps energy so fast that curved-path acceleration doesn't work.
Therefore, alinear accelerator must be used.
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At the duly 2001 high-energy physics gathering at Snowmass, Colorado, with the theme * The Future of
Particle Physics,” there were detailed presentations from al three of theseriva projects. The projectsare
very smilar in many ways. All would collide dectrons and positrons at an energy of 0.5to 1 TeV (1012
electron volts) in the center of mass of the collison, with aluminosty (rate of collisonsin agiven areq) of
about 1034 collisions per cm?2 per second. Each facility would be constructed in atunnel about 30 km
(19 miles) long containing two linear acceerators, each 15 km long, aimed at acollision point and
detector complex at its center. Each would accel erate the € ectrons and positronsin several tens of
thousands of superconducting cavity resonators that devel op average accelerating eectric fields of about
50 million volts per meter of cavity length. Each would require six to eight yearsto construct, once
funding was secured. And each would have alarge codt. At this stage the cost is not well specified, but
informed guesses range between two and six billion dollars (or roughly thisyear's cost overrun for
NASA's International Space Station Project).

In the present design studies, the two non-US facilitieswould be located in places that would exploit
exigting accelerator complexesin Japan and Germany. In one JLC design study, the collider would be
centered at the KEK laboratory near Tokyo, with the linac arms extending away in oppositely-directed
tunnels under suburban neighborhoods. Another JLC study, however, envisons using highway
congtruction techniques to blast the accelerator tunnd from the stone under a mountain range near

Tokyo, saving about afactor of 10 in tunnel construction costs but requiring more equipment congtruction
because the existing KEK infrastructure could not be used. The JLC facility would dso usethe
high-energy dectron beams of the facility to create an x-ray laser. The free-electron laser formed by the
ultra-low emittance e ectron beam would produce both incoherent and coherent beams of hard x-raysfor
goplicationsin condensed matter physics and in molecular biology.

The design study for the TESLA facility would usethe DESY laboratory in Hamburg as oneinjection
gation of the facility, with the village of Westerhorn 30 km away asthe other injection station. The
collision point and detector complex would be located at the village of Ellerhoop, half way between
Hamburg and Westerhorn. The tunnel would be bored under urban and suburban neighborhoods and
farmland in the vicinity of Hamburg. The Germans anticipate nonot-in-my-back-yard (NIMBY))
problemswith local resdentsin doing this, because the DESY facility has been constructed in the same
way—in tunnels deep under the city of Hamburg.

No sitein the United States has been specified for the NLC design study done here. However, if the
project goes forward, one can envision extensive site-saection hearings and Site proposals smilar to
those that preceded the selection of the SSC site. The Site-selection process for the SSC was very
interesting to watch, because it brought the united interests of basic science, pork-barrel politics, and
regional boosterism into direct conflict with the NIMBY concerns of the nearby residents and the sizable
fraction of the population that has a deep-seated superdtitious fear of anything nuclear. The culmination of
the site selection process, with the sdlection of Waxahachie, Texas, ultimately based on the geology of
the Austin Chalk benegath the Site, was controversia, with many of the losers accusing the powerful Texas
Congressiona delegation of stacking the deck. If the NLC ultimately goes forward, the Site selection
should be athree-ring circus.

* % %

In about 2005, the new CERN LHC will bring pairs of protonsinto head-on collison at 7 TeV. That
collison energy is about seven times greater than the energy of the three proposed linear colliders that
were showcased at Snowmass. Therefore, it'sfair to ask why we would need these machines at dl if they
run at lower energiesthan the LHC. The answer isin the details.

Protons are composite particles made of three quarks pasted together with gluons. The proton hasa
mass of about 936 MeV, but the quarks that form it have masses of only about 10 MeV each. The



remainder of the proton's massis contained in the gluons and in the *“ Fermi motion” of the quarks, the
kinetic energy of the quarks asthey rattle around in their little box. The result of thisisthat when the
quarksin two protons collide, they carry into the collison only asmal fraction of the proton'stotal
energy. Moreover, their collison energy is somewhat indefinite, because it is smeared by the quark Fermi
motion. Thus, aproton collider isashotgun, propdling multiple pellets at each other, each with a
somewhat indefinite energy.

On the other hand, the proposed e ectron-positron colliders are more like ahigh-precisionrifle. The
electron and positron in collision are“pointlike’ particles. They therefore bring al of their energy to eech
centrd collison. For thisreason, a1 TeV dectron-positron collider isroughly equivaent toa10 TeV
proton-proton collider. Moreover, the eectron-positron collision energy is not smeared by Fermi motion.
Therefore, al TeV eectron-positron collider has particle production capabilities that compare very
favorably with those of the LHC collider, and it offers many advantages in experiments where precise
callison energy isimportant.

Why do we need such amachine? The problem facing contemporary particle physicsisthat the Standard
Modéd, the current theory of fundamenta particles and their interactions, workstoo well. It isin good
agreement with the complete body of data collected by particle physics experiments during the past
decades. However, it isnot atheory that provides any deep understanding of the inner workings of the
Universe. It isapaste-up theory that depends on about two dozen arbitrary * constants': particle masses,
force strengths, and interconnection strengths. We have no idea where these constants come from or
how they are related to each other. We are sure that there must be a better, more fundamental theory
behind the Standard fagade, but we cannot discover it without deata at higher energies. We need an
accelerator with enough energy to make the Standard Modd “break.” We must find places whereits
predictionsfail, so that we can learn what liesbeyond. It isnot clear that the LHC, with its 7 TeV proton
collison energy will be ableto do thisjob.

Onedark cloud onthe e et collider horizon appeared during a panel on new facilities at the Snowmass
Meseting. Michadl Holland of the Bush Adminigtration's Office of Management and Budget stated that in
order to make the case for either the NLC or U.S. participation in the other projects, the particle physics
community would have to demongtrate that the new facility wasimportant not only to their own area of
research, but also important to “ science as awhol€". Since no one can spesk for science asawhole, this
requirement would be amost impossible to satisfy.

Another pandlist, Luciano Maiani, Director-Generd of CERN, declared that he found such a stringent
criterion for federa support “unfriendly to science” and an inhibition to progressin basic research.
Severa members of the audience asked why NASA's Space Station and various defense-related
projects were not being held to the same standard.

One key point on which the SSC Project foundered was the lack of internationa participation. The
Europeans were pushing their own smaller project, the LHC, and President Bush (the elder) failed to
directly ask Japanese Prime Minister Miyazawa for Japanese participation in the SSC construction during
his famous up-chuck visit to Japan in January, 1992. Thistime around, if thereistobeal TeV dectron
positron collider somewherein the world, itmust be an international collaboration, with the strong
American, European, and Japanese groups al working as ateam to construct it and extract the physics
lessonsit will provide. Deciding whereit will be built will be amgor problem for dl of the competitors.
Persuading the chauvinistic and mercurid U. S. Congress and the Bush Adminigtration, which has so far
been accumulating an anti-science record, to become amgor contributor to the project will be amgor
problem for the particle physicists of this country, particularly if the machineis constructed e sewhere,

Since no one ese has yet had the temerity to venture into these waters, let me make amodest proposal. |



suggest building the new eectron positron collider in the Australian outback. Then, like most U.S.
Nationd Laboratories, it would be located in aremote and forbidding place, roughly equidistant from all
of itsdesigners and users, and constructed on inexpensive neutral ground where none of its promoters
will have an advantage and everybody will be equally uncomfortable.

Copyright © 2001 by John G. Cramer.
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The ReferenceLibrary
Reviews by Tom Easton

Do you sometimeswonder why | review alot of TOR books? They bring out alot of good stuff, but so
do other publishers. | review alot of TOR books because alot of TOR books show up in my mail.

Publisherswho think | don't pay enough attention to their books thus have only themselvesto blame. |
livein arurd area, where the post office hasfor years periodicaly changed the number of my rurd free
ddivery postd route and even the number on my mailbox. When they do so, | try to notify publishers of
the change, but some just don't seem to pay attention—some are actualy till sending booksto a
box/route combination twenty years out of date! The post office and UPS folks know me well enough to
get many such booksto me anyway, but not al. Many get returned.

However, even rural areas can catch up to modern times. Thanksto E-911, | now have a house number
and dstreet name: 218 Waterville Road, Belfast, ME 04915.

Publishers and authors please take note.

TheFreeLunch

Spider Robinson
TOR, $22.95, 255 pp.
(ISBN: 0-312-86524-4).

| hadn't heard much from Spider Robinson for awhile, so it was apleasureto findThe Free Lunch inmy
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mail. It was a pleasure to read it, too, and | am quite sure you will agree.

The premiseis simple: Disney has been topped by Dreamland, a theme park whose rides and areas
derivein part from the many reams of science fiction and fantasy. Fireworks, eves, unicorns, trolls, and
Lummox the Star Beast. Heinlein isthere, and so is Robinson (Cdlahan's Bar, of course). The fun stuff,
you know.

And here comes Mike, atwelve-year-old boy fleeing the Real World. He's smart and clever, and he has
aplan, to dip off the Unicorn's Glade ride, disguise himsdlf as an Elf, and merge with the scenery, to
move into Dreamland permanently. He barks his shin, but he's doing fine, realy, until an audioanimatronic
ElIf whirsup to him and says, “If you leave that bloodstain out there on the s&t, they'll know, and they
won't rest until they find you.”

Meet Annie, who has been “Under” for the last thirteen years and is known only as arumor of the
“Mother EIf.” Shetakesaliking to Mike and shows him the ropes. Meanwhile, far away, the evil master
of Thrillworld, adarker, more violent theme park, is scheming to destroy Dreamland. He even thinks he
has ahandle, for surveillance has shown more Trolls leaving the grounds at the end of a shift than ever
went in at the beginning. Something strange is going on, and if he can just figure out what, he can
blackmail or expose and thereby destroy. So he rubs his hands and twists his mustache and chortles and
cdls his black-hearted henchman, Conway.

Meanwhile again, Annie has also become aware of the extra Trolls. She too wants to figure out what
they're about, but not to destroy Dreamland. She's afraid they're part of some nefarious plot aimed at her
home, and she wants quite fiercely to defend. Mike'swith her, and when he suggests that the extra Trolls
are beaming down from amother ship somewhere Out There....

Conway triesto kidnap Annie, but Mike ingenioudy and courageoudly foilsthe scheme. Then he
interceptsapair of the surplus Trolls, Hormat and Durl, figures out where they redlly come from, and
trieslike mad to get them to say what they're up to. Meanwhile, here comes Conway again....

All'swdl that endswell, of course, and dl ends very well indeed here, dbelt with asurprisng note of
bittersweet &t the very end.

Mike and Annie are the kind of charactersthat return to mind long after the book is done, and thetaeis
asjaunty asonly Spider can makeit in his Calahan mode. How can you possibly fail to enjoy thisone?

And how can Hollywood fall to see the potentid here?

Ghost of the White Nights
L. E. Modesitt, Jr.

TOR, $ 24.95, 398 pp.
(ISBN: 0-765-30095-8).

L. E. Modesitt's* Ghost” trilogy began from the premise that ghosts could be redl, appearing after
traumatic deeths, lingering, and spooking folks enough to make war difficult. As aconsequence, history
took adifferent course. The Dutch remained a strong presence in North America, from New Amsterdam
up through New Bruges (New Hampshire). New France occupied Mexico. And the Hapsburgs
undertook to unify Europe much asthe Nazistried to do in our own past.

The series protagonist is Johan Eschbach, once a secret agent and government minister, now a professor
of environmenta economicsand politicsat asmal New Bruges college. Hiswife, Lysette DuBoise, a
refugee from the prison camps of what used to be France, is a professor of music and a superlative
snger, adivawithout peer kept from the stage by politics. InOf Tangible Ghosts , Johan found himsdf
inthe middle of a schemeto create and destroy ghosts at will. Since creating a ghost means separating



the ghost from aliving human and turning the human into azombie, the ability to create ghosts would add
apowerful weapon to the world's arsends. The ability to destroy them would, by removing distractions
and reminders of evil from battlefields, make war morefeasible,

InThe Ghost of the Revelator , Lysette wasinvited to perform in the Salt Palace of Great Sdlt Lake
City, capita of the nation of Deseret, and then a an awards dinner in Washington, capital of Columbia.
Johan found his ghosting tools useful in obtaining energy technology for Columbia, and Lysette found her
performing career back on track. Therewas even a CD that did quite well on the classical market and
edged onto the popular-music charts.

And now heresGhost of the White Nights, inwhich Lysetteisinvited to St. Petersburg to sng before
the Tsar in ahigh-profile exchange concert. As before, Johan is asked by his government to dust off his
secret-agent kills. Lysetteés missonisrea and valuable and appreciated, but would he please take
advantage of this oh-so-legitimate cover to try to give the Russans abit of environmenta technology to
help ward off the Hapsburgs and to help gain an oil concession in Russian Alaska? Asusua the most
important part of hismissonistheleast explicit: the Russansareflying “research” rocketsthat just might
be ableto carry military payloads, they have the technology for destroying ghosts; arebellion of university
students was put down with daughter, according to rumor; the university is now vacant, closed till the
next term, with no sign of ghosts haunting the grounds, and the registrar's records of current enrollment
are nowhere to be found. Johan puts the pieces together to see a chilling whole. Then he schemes and
actsto forestall what might al too eadly turninto agloba disagter.

Modesitt has agood hand with both characters and plot. Thisoneis very satisfying and well worth your
attention.

Alien Taste

Wen Spencer

ROC, $6.50, 313 pp.
(ISBN: 0-451-45837-0).

Wen Spencer'sAlien Taste isavery promising first novel. Ukiah Oregon isayoung man whose
childhood memories are of the wolf pack that raised him. Until he wasfound in awolf trap, gnawing on
rabbit guts, he had no language, no parents, no place in the human world. But the woman who found him
took him hometo her partner, named him for the town where he was trapped, and discovered that unlike
other fera children, he was not irretrievably damaged. Indeed, he learned to speak very quickly, became
socidized, soon cameto love hisMoms, and in due time showed an ability to track that went well
beyond anything awolf can do. He could even read DNA to identify bloodstaing!

Perhaps not surprisingly, he became the partner of a private investigator, Max. Ukiah's specidty isfinding
missing persons, and hisrecord isexcedllent. It isthus just another job when the cops cdll for assistance
on amultiple murder: three college girls carved up with asword and their roommate missing.

Ukiah tracks the roommate into the woods of anearby park, finds her with the sword, and nearly dies
before he shoots her. And that's where the Strangeness begins: mysterious folks lurking in the shadows,
speaking atongue that Ukiah dimly recdls from the distant past. Organsthat turn into small beaststo
chew their way out of sample bags and daughter the coroner. A crimina gang, the Pack, whose
members cannot be kept in any cell. A second gang whose members attack those of thefirst on sight. A
kind of vampirism. A Mars Rover that suddenly startsignoring control Ssgnas and takes off acrossthe

Martian landscape.

Do you get the fedling that Ukiah isn't quite human? 1t takes him quite awhile to reach that same
conclusion, but by then it doesn't matter. Spencer has made him avery gppeding protagonist; heisloving
and honorable, awarrior against chaos and disaster, the kind of friend anyone would be proud to have



beside them, well deserving of the love of hisMoms and Max and FBI agent Indigo Zheng.
| think you'll love him too, at least enough to look forward eagerly to Spencer's next.

Dervish IsDigital

Pat Cadigan
TOR, $22.95, 230 pp.
(ISBN: 0-312-85377-7).

Dore Kongtantin, whom we last met inTea from an Empty Cup (reviewed March 1999), returnsin
Dervish IsDigital , and Pat Cadigan istill playing strange gameswith artificid (akavirtud) redity, her
chief concern remaining the exploitation of theinnermost .

InTea , she had people going online wearing whole-body “ hotsuits’ that stimulate nerve endings enough
to make AR very nearly indistinguishable from the red thing. One gimmick was preempting Sgnalsto
wear another's body asif it were an online persona. Now we have awoman who runs an online
haute-couture salon accusing her ex, Hastings Dervish, of turning into atotally digital cresture (turning his
body over to an Al) and infesting the AR infrastructure, including the walls etc. of her saon.

Kongantin is spending most of her time hunting down copyright-infringers. One investigation takes her to
the Hong Kong mound, where she runsinto the reality behind rumors of brainwashing: if thelocd cops
don' like the way you mouth off, they “regularize” you. She bails and promptly runsinto aPO'd
Japanese cop who doesn't like the way she scomped into the middle of his own investigation. Next
assignment: Susannah Ell, the lady who thinks she's being stalked like no one's ever been stalked before,
and it doesn't take long for Dervish to makeit plain that he is one evil son of agun, for the Japanese cop
to pop up again, and for the plot to turn abit hectic.

Kongantin can't solve the problem of exploitation, just as cops can't solve the problem of crime. The
best anyone can do isfight one battle or skirmish at atime and hope to come out dive at the end of the
day. Konstantin manages, and by talesend it is clear that she will be back, perhapsin adifferent venue.

I'm looking forward to the next ingtalment of her AR adventures.

Thor'sFist

Frank O. Dodge
Wildside, $15.95, 253 pp.
(ISBN: 1-58715-346-7).

Frank Dodge must have loved the old Pratt and de Camp “Incomplete Enchanter” stories, in which
Harold Sheavisited assorted mythological redlities, rationalized the magic, and gave readers agreat dedl
of fun. Dodge plays much the same game with much the sameresult inThor'sFist , which beginswith the
heroic death of Viking warrior Jar Haz and the ascent of his spirit to Vahalla, borne by Vakyries.

Skip to the modern world, where ace insurance salesman Jerry Haskins dodges akitten in therain and
runs his car over an embankment. Hiswife Janet, thrown clear, extracts his body from the blazing wreck
and cradles him, sobbing. At this point, asmal fellow in arain-soaked turban appears, assures her that
the hospital won't be able to help Jerry—he's a goner—but just maybe, if he can find an ancestor at the
point of death...

And presto! Jerry isin Jar Haz's body just asthe dwarf Brokk (the very one who supposedly made
Thor's magic hammer), emerges from under arock to rescue him and his battered war-dog. Brokk's wife
Freya patches Jerry-Jar Haz up, Brokk makes him a marvelous metd prosthesisto replace his
amputated hand, and the two soon come to regard him as afoster son.



So he'sdive. But heis separated from the love of hislife, and he would dearly love to change that.
Meanwhile, Janet feels much the same, the swami iswilling to help, and when the state cops find the
accident, there are two bodies, not just one.

Perhaps, says Brokk, the gods could help, though it'salong trek through perilous lands to reach the foot
of the Ultimate Peak and climb to Asgard.

Just point the way, says Jerry Jar-Haz, already known as Thor's Fist for the strength of hismetal hand.
Y ou're not going aone, say Brokk and Freya, and soon the expedition consists of dwarves, agoblin, a
company of honorable mercenaries, eves, and agiant or two. They fight off ambushes, defeat an evil
baron by flying afleet of hang-gliders over the castle wdls, learn how to avoid predatory trees, and in
due time meet the gods, who turn out to be...

Naw. I'll just hint. Remember what Prait and de Camp did with magic, recdl Clarke's Law, figure that
Janet's spirit is off in the lands of myth too, and plan on aquest that will take at least one more volume.

Youll havefun. | did.

Cédl Phones: Invisble Hazardsin the WirelessAge: An Insider's Alarming Discoveries About
Cancer and Genetic Damage

George Louis Carlo & Martin Schram

Carroll & Graf, $25, 300 + xviii pp.

(ISBN: 0-7867-0818-2).

Areyou afraid your cell phone will give you brain cancer? The FDA saysthe evidence to date does not
indicate any clear connection between cdll phones and cancer, but that isn't stopping the lawsuits by brain
cancer patients who want to blame their phones, the research continues, and afew people think they see
evidence enough to worry. Public hedlth scientist George Louis Carlo and journdist Martin Schram have
writtenCell Phones: Invisible Hazardsin the WirelessAge: An Insider's Alarming Discoveries
About Cancer and Genetic Damage to make the case againgt both cell phones and wireless Internet
devices. Unfortunately, they aren't convincing. Their case amountsto saying in ahysterical, recklesstone
that few definitive studies have yet been done, radio energy can penetrate the skull and produce
chromosoma damagein blood cdlls, and it'sshocking that a device with so many unanswered questions
is being marketed to an unsuspecting public!

Should you worry? About Six cases of brain cancer occur per 100,000 Americans each year, meaning
that of 100 million cell phone users about 6,000 will develop brain cancer each year, without taking their
phonesinto account. If the phones are any sort of dramatic hazard, we'd expect more than 6,000 cases,
and we don't see that.

Worried anyway? Carlo and Schram recommend using headset phones, fulling extending the antenna, not
using the phone when signd strength islow, and redesigning phones so the antenna sticks out away from
the head. They aso note that “ Emerging studies, and common sense, make clear that handheld phones
should not be used while driving avehicle.”

If they had added headset phones to that last recommendation, it would have made even more sense.
Phones combine with driving dmost as badly as booze; the evidence for the deadly effect of distractionis
much stronger than that for radio waves.

The Satanic Gases: Clearing the Air about Global Warming
Petrick J. Micheels &

Robert C. Bdling, Jr.

Cato Ingtitute, $10.95, 236 + Xii pp.

(ISBN: 1-882577-92-2).



Do right-wing think tanks such asthe Cato Ingtitute redlly think scienceisaliberd plot to make Big
Business and Republicans ook bad? The way they inveigh againgt reports of ozone holes, globd
warming, and overpopulation, one might well wonder, but they do have points to make and they deserve
ahearing. For agood example of why, seeThe Satanic Gases: Clearing the Air about Global
Warming , in which climate contrarians Patrick J. Michaels and Robert C. Balling, Jr., argue that much
of thetak of globa warming catasirophe is media hype and politics, not science. Warming isred, they
say, but there's not much we can or should do about it, given that the pattern for the next century is surely
st aready, reducing carbon emissions would be colossally expensive, and anyway increased carbon
dioxide enhances crop growth and warmer temperatures will save morelivesin winter than they clamin
summer.

The book suffersin several ways. For one, it came out the year before the Intergovernmenta Panel on
Climate Change's 2001 report, which said things are looking even worse than we thought. For another, it
pays no attention at al to studies that say warm-climate diseases are likely to move into temperate zones.
Nor doesit recognize studies that indicate the growth-boosting effect of extra carbon dioxideislikely to
be very limited. That is, it tends to select datathat support its case, and much of that datais not
up-to-date. It aso spends enough time inveighing againgt liberd politicians (such as Al Gore) and career
bureaucrats and scientists to make my initial rhetorical question look reasonable.

That said, thereisindeed an awful lot of hype swirling around the globa warming issue. The climate may
be warming, but no matter what the newscast says, you can't tell by one season's or year's weather in
one city, state, or country. Climate is an average, long-term, wide-scale sort of thing. Evenif itis
warming, you'll have cool spots. And there's an awful lot of jitter in the graph.

If the catastrophists are right, do we redlly face catastrophe? Probably not. Low, flat nations such as
Nauru will vanish beneath the waves, and their people will protest mightily asthey are rel ocated—but
they'll adjust. Some farmerswill complain bitterly of drought and flood, but otherswill smile as conditions
intheir areaturn more benign; agriculture asawhole will adapt. Heat waves? A Texan must laugh out
loud when | say that means anything over 90 herein Maine; well adapt. Politics? Expect vast waves of
hot air, aswell as plenty more media hype.

Right now, though, the Republicans and Big Business are missing ahuge opportunity. Instead of saying
globa warming is not redlly aproblem, or we can't afford to reduce carbon emissions, they should be
putting much more funding into energy technologiesthat don't emit carbon. If we could come up with a
good one, the problem would be solved, Big Biz would have a product for the export market, and the
economy would hum like mad.

Alas, politiciansrarely seem to know what awin-win solution lookslike.
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Upcoming Events
Compiled by Anthony Lewis

25-27 January 2002

VERICON (Harvard University student SF conference) at Sever Hall, Harvard Y ard, Cambridge, MA.
Info—Harvard-Radcliff Science Fiction Association, ¢/o 4 University Hall, Harvard College, Cambridge,
MA 02138. URL—www. vericon.org

15-17 February 2002
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BOSKONE 39 (New England regiona SF conference) at Sheraton Framingham, Framingham, MA.
Guest of Honor—Nell Gaiman; Officid Artis—Stephen Hickman; Specid Guest—Marv Wolfman;
Featured Filker—Tom Holt. Registration—3$38 until 4 September 2001, more thereafter and at the
door. Info: Baskone 39, Box 809, Framingham MA 01701.

Fax: (617) 776-3243, email—Boskone@nesfa.org, URL—www.nesfa.org/boskone

22-24 February 2002

CONCAVE 23 (Kentucky-arearelaxacon) at The Hampton Inn of Horse Cave, Horse Cave, KY.
Guest of Honor—RBill Francis. Registration—3$20 before 12 February 2002; $30 at the door.
Info—Concave ¢/o Gary Robe, PO Box 3221, Kingsport, TN 37664, (423) 239-3106;
email—grrobe@chartertn.net

29 August-2 September 2002

CONJOSE (60th World Science Fiction Convention) at Convention Center, et al., San Jose, CA.
Guests of Honor—Vernor Vinge, David A. Cherry, Bjo & John Trimble; TM—Tad Williams.
Registration until 31 December 2001—Attending $160, Supporting $35, Child (3-12) $50, Child under
3 FREE. [These are the latest rates posted on the Internet as of the time this column went to press,
expect them to increase after 31 December 2001.] Thisisthe SF universe's annual get-together.
Professionds and readersfrom all over the world will bein attendance. Taks, pands, films, fancy dress
competition—the works. Info: ConJose, Box 61363, Sunnyvae, CA 94088-1363. email:
info@conjose.org, URL: www.conjose.org

Information on your convention must be received at least 6 months in advance of the issue date of
the magazine.

Convention runners: If your convention has a telephone/FAX number, email address, or Web page
URL, please let us know so that we can publish this information.

Convention attendees. When calling conventions for information, do not call collect and do not
call too late in the evening. It is best to include a SA.SE. when requesting information; include an
IRC if the convention isin a different country.
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Upcoming Chats
Webs of Wonder

January 8 @ 9:00 P.M. EST
David Brin, Julie Czerneda, and Tom Easton talk about science fiction in the classroom.

Anthropology and SF

January 22 @ 9:00 P.M. EST
Jack McDevitt, Kage Baker, Eleanor Arnason, and Liz Williams on how anthropology inspires and
transforms SF.

Go towww.scifi.com/chat or link to the chats via our home page (www.analogsf.com). Chats are held
in conjunction withAsimov's and the Sci-fi Channdl and are moderated by Asimov's editor, Gardner
Dozois

[Back to Table of Contents]



C:\Program Files\ABC Amber Text Converter\0202analog.htm
C:\Program Files\ABC Amber Text Converter\0202analog.htm
C:\Program Files\ABC Amber Text Converter\0202analog.htm
C:\Program Files\ABC Amber Text Converter\0202analog.htm

Brass Tacks
Lettersfrom Our Readers

Dear Stan,

It seems Dr. DeCusatis got abit wild with his numbers. Take page 46—"giving agroup velocity insde
the chamber of about—c/330.” That isless than 600 miles per second, corresponding to arefractive
index of 330. That is certainly not exceeding c. On page 47— "an apparent length contraction of 330%.”
| learned more than 60 years ago than nothing could be reduced by more than 100%. A 6 cm chamber
reduced by 330% would have a negative length of 13.8 cm, but how can you get anegative length? His
description of 6 cm reduced to 1.8 cm would be a contraction of 70%. Thiswould correspond with a
velocity of 3.33 ¢. The velocity would be 333% of light or 3-1/3 ¢, not 330 timeslight velocity which he
clamson page 46. | have afedling that he does not di stinguish between per cent and smpleratio.

Marion Wolfe
Glendade, CA
The author replies....

The group velocity inside the chamber isindeed negative and is correctly given by -¢/330; in other
words, the group velocity index was measured to be -330 in the origina experiments by Wang €. al.
which were reported and discussed in the journa Nature (my article references 2 and 4). When my
article was printed, the negative sgn was on oneline of text and the value was on another, so it may not
have been obvious at first that the group velocity was negative, dthough thisisan important result. The
negative group velocity occurs when the phase of different frequency components are shifted by the
medium through which they travel, so that the wavepacket they form at the exit is brought forward intime
compared with the same pul se traveling through a vacuum. The article subsequently relates thistime shift
to the corresponding change in length that would be observed if we used the pulse entry and exit timesto
measure the chamber length. In this experiment, the pulse exiting the chamber traveled nearly 2000 cm
(330 times the chamber length) beyond the exit before it had completely entered the chamber. If we used
the pulse entry and exit timesto estimate the chamber length, we would conclude that the chamber length
would be 6 cm/ 330 or about 0.18 cm (thiswasincorrectly listed in my article as 1.8 cm, sorry for any
confusion regarding the per cent change in the observed chamber length). The length of the chamber is
not negative, but the group velocity can be; as noted by Wang et. d., thisresult is“in contradiction to
traditional viewsthat a negative group ve ocity of light has no physical meaning” (ref. 4). As discussed
further in my references, anegative group velocity can be understood by comparing the timeit would
takefor identical pulses of light to cover some distance L in avacuum (traveling at velocity ¢) andina
superlumina medium (traveling at velocity v). The differencein trangt timeswould be given by Liv—L/c
and isanegative number if v issuperlumind. Thus, if v is negative then the difference in trandt times can
become sufficiently negative that the pesk of the pulse emerges from the medium an ingtant earlier than
when the peak of the pulse enters.

Cadmer DeCusatis
Dear Dr. Schmidikt,

Ben Bovaisusudly afinewriter of reliably good hard sciencefiction, but | have some issueswith his
serid, “ThePrecipice,” which ran from May to September, 2001.

My firgt gripeis scientific: On p. 111 of Part 11, in the Juneissue, wefind “...kicked up puffs of dust that



lingered lazily in the gentle gravity of the Moon.” First of dl, you don't get puffs of dust in avacuum. Puffs
arethe result of interaction with an atmosphere, of which there is none to speak of on the Maoon.
Secondly, Galileo knew that dl objectsfall with the same acce eration under the influence of gravity, and
Newton explained why. A particle of dust would fal just asfast as a 50-ton boulder. Of course, the
acceleration due to gravity isalot less on the Moon than it is on Earth, but it could hardly be described

as“lingeringlazily.”

My second complaint islegd: Thevillain, Humphries, was charged with murder and plea-bargained it
down to involuntary homicide. Fair enough, but there was a second crime, kidnapping. The abduction
and subsequent imprisonment were described in sufficient detail, and there were enough witnesses, plus
the testimony of the victim hersdlf, to generate an open-and-shut case, but there was no complaint, no
arrest, and no tria, and in fact the k-word wasn't even mentioned in the story. In caseslikethis, the
perpetrator usually is charged with every crime the prosecutors can think of, so that he will be sureto be
convicted of something. | find it hard to believe thereisno law againgt kidnapping in Selene.

But my most serious objection isliterary: Therewas no, or anyway insufficient, closure. | had to wait
three months from the first installment to the last, and after that amount of time, | expect the story to be
complete, but it clearly isnot. The hero isdead, the villainis till in aposition of power, and the story
ends with the secondary hero and the villain snarling threats a each other. Obvioudy thereismoreto
come. Thisisarip-off, asfar asthe reader is concerned. Compare with Edgar Rice Burroughs Barsoom
sies. It'savery long series, yet each nove iscomplete and satisfying in itsdf. Have we forgotten how to
do that?

Bruce Foreman
The author replies....

I'm glad Bruce Foreman got so interested inThe Preci pice that he wants more. Believe me, moreison
theway! Asfor the descriptions of walking on the Moon's surface, | got the information from some of the
guyswho've been there. Sdlenéslega systemisnot like Earth's, and obvioudy (in the context of the
story) Stavenger and the leaders of Selene are breaking new ground in deciding what to do about
Humphries.

Ben Bova
Dear Dr. Schmidit,
Thisisfurther to the lettersin the September issue of Analog on copyright and Napster.

If I were asked what | think the readership of Analog islike, | would say that | expect it to be
science-minded and reasonably bright—a modest dite. (Bright doesn't exclude crackpots, there are
more ways for an intelligent person to go mad.) But reading the letters on this, some of them seem just
plain dumb.

Could you convey my thanksto Mike Meyer for pointing out that you have a vested interest? Without his
comments, | would never have dreamt that part of your income, as an author and editor of amagazine,
might conceivably have some dependency on the copyright system. But he has a point on free power; |
believethat in India, something like hdf the power generated istapped illegdly, and Indiasurvives.

A quibble on Robert L. Minteer. He says that the Constitution granted Congress the power to provide
for copyright and patent protection for very specific reasons. “To promote the progress of science and
the useful arts.” | havelittle direct knowledge of the U.S. Congtitution and I'm too lazy to try to look it
up, but I wonder whether he'sgot it quiteright. | have the impression that it draws a distinction between



the useful arts (the subject of patent protection) and the fine arts (the subject of copyright protection).

And aquibble on George Inzer, who says that people don't generally keep copies of music from Napster
permanently, asit'swasteful and with little return (you say that that's true for you with VCRS). My office
supplies catalogue lists 80-minute CD-Rs (presumably write-once CDs) at about 50¢ each (pack of 10),
and CD-RWs (presumably rewritable) at about $2 each (for 5—it's dightly more for one). Not that
expensve, and not that bulky. | suspect that for most people, keeping a cata ogue up to date would be
the most onerous part.

More generaly, maybe the publishing industry did, and maybe still does, rip authors off. So, the argument
seemsto go, anything (like Napster) which hurts the publishing industry isagood thing. That linefailsto
consider what other effects may result. And it perhaps shadesinto agenerd anti-big-business attitude.
One can say that it'sidealism, but misplaced idedlism can be dangerous.

Actualy, you could perhaps do a Devil's Advocate piece on the advantages of extreme freedom,
deregulation, and so on. Let lan B. Miller set up acomputer company under hisinitias. Let him register
IBM Company.com. Let people go to concerts and tape them and sell the tapes for whatever they can
get. Let me masquerade as Meyer, peddling my views as his—and while were about it, using his
intangible credit card numbers aswell. Let people run off copies of books whenever the photocopying
cost islessthan the publisher's price. Let people produce fake branded and designer goods—and,
indeed, any goods (like aircraft parts, brake linings, drugs, and so on and so on); after all, people should
be trested as adults capable of choosing what they buy.

Michad Harman

Actually, | think you did that Devil's Advocate piece quite nicely in one paragraph! And asa
reminder to all and sundry, we normally print letter-writers' addressesif they appear under the
signature (or if the writer asks us to) but not if it doesn't (or if the writer asks us not to).

Dr. Schmidt,

| was surprised a your comment in the September 2001 issue that responded to Juliette M. Moran. If
one wereto use English's existing gender-unspecified, third person pronoun more frequently, one's
writing would be much better than those who use the awkward “He/she” (or even the English teachers
that taught me that “He’ referred to one of either sex).

L. M. Jennings

Maybe, but English still doesn't really have the kind of pronoun I'm talking about—"one” istoo
specialized. One can use it to talk about acompletelygeneral, unspecified person, asin your
example, but not as a stand-in for apartidlyspecified person—"1f a professor cares about one's
job...” just doesn't work.
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In timesto come...

Our March issue will feature adiverse smorgasbord of intriguing fiction from writers both familiar and
unfamiliar to these pages. H. G. Stratmann has anoveette, “ Heartsin Darkness,” about some of the
problems very old human activities can causein very new environments—and just what “ethical” means,
which issddom as smple asit sounds. Ron Collins offers* Parchment in Glass,” anew episodein his
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“Stedling the Sun” series. And welll have short stories by a couple of writers new or dmost new to
Analog fiction, plusasnesky little tale by awriter making hisAnalog debut, but very wel known
elsawhere: Michael Swanwick. And, of course, Part 111 of Robert J. Sawyer'sHominids .

The science fact articleis an unusud, thought-provoking item by Steven Bratman, MD. MostAnalog
readers are familiar with both the human genome project and the concept of “artificia life'—constructs
“living” and evolving entirely in avirtud environment. Dr. Bratman draws some surprising conclusons
about what one may imply about the other.

Visit www.dellmagazines.com for information on additional titles by this and other
authors,



