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Reader's Department: EDITORIAL: NOISY SIGNAL S by Stanley Schmidt
"..think ... broken .... Help ... pl..."

Dispatcher Schneller scowled, straining to get the information that she needed—and an
unidentified someone el se needed her to have—through the static that nearly masked the cell
phone signal. “ Please speak slowly and loudly,” she said, as distinctly as possible. “ Where are
you?"

But the caller apparently couldn't speak loudly, and only an occasional word got through. But
Schneller already knew from the few she'd caught so far that somebody in her department's
jurisdiction wasin bad trouble. “ Where ... are ... you?” she repeated.

For several seconds, nothing but rushing noise. Schneller glanced over her shoulder at Lekarz and
whispered, “ Sill no GPSfix?"

Lekarz shook his head. “ No. Maybe that part was broken in the crash. Or maybe it's an old phone
that doesn't have it."

So they'd have to make do with the little information they could get through the lousy cell phone
connection.

The faint, garbled voice surfaced again. “ Help...” it repeated. “ ...baby ... help..."

| dready know you need help, an irritable part of Schneller's mind muttered. Repeating it doesn't
help either of us any more than this static. | need to know whereto send it. Again speaking as clearly
as she could, she asked, “ What road were you on?"

Another long silence. Then she caught the single word, “ ...hollow..."

Schneller deliberated for a few seconds, then decided it was time to act. It wasn't much, but it was
better than nothing.

There were three roads in the county with “ hollow” in their names. She quickly located the
deputies closest to Ramsey Hollow, Clark Hollow, and Metcalf Hollow Roads, and told each of
them to drive the length of one of the roads, looking for a car in a ditch or against a tree.

Then she went back to the man in the ditch. “ Help ison itsway,” she said, and she hoped it was.

* * * %

That little vignette might seem to have nothing to do with the political process, but | thought of it after
talking to one of my more reliable fonts of inspiration shortly before the last eection. He commented on
the ironic conundrum that we're constantly admonished to become informed voters, but in practice that
often seems discouragingly closeto impossible. All we know about the candidates, he said, iswhat their
campaignstell us about how wonderful they are and how terrible their opponents are, and that's mostly
lies. So how can weredly know anything?

To acondderable extent, | had to agree. Probably most of us have noticed that in atypica campaign,
precious littleis said by elther candidate about the important issues or what, exactly, he or she proposes
to do about them. Still lessissaid to give us any reason to believe that promises made will be kept. As
the campaign wears on (and “wears’ isall too gpt aword), even lessis said about these important
matters. The campaign degeneratesinto increasingly vicious muddinging and name-caling, with both
candidates hurling scurrilous and largely unsubstantiated all egations about the other's character and past



misdeeds. Many of these eventually proveto be, at best, loaded distortions of the truth. By thetimethe
eection rollsaround, you could be forgiven for feding that you wouldn't want to vote for anybody who
actslikethat.

And then, after the election, the loser congratulates the winner and everybody puts on smiles and affects
mutual admiration and respect, acting asif none of those terrible things had ever been said. “Acting,” |
fear, is another all-too-gpt word, and the whole charade could easily make a cynica person wonder
whether any of them ever meant anything they said.

And yet, on reflection, | couldn't compl etely agree that one can't be an informed voter. If | did, | would
also haveto conclude that theré'sno red point invoting. | can't believethat, especialy after the specid
election in which my wife was unable to vote and awildly unreasonable school budget passed by one
vote. Every vote does count, sometimes very smal numbers can make acrucid differenceinthe
outcome, and often the outcome will profoundly affect the lives of agreat many people. So it isimportant
to vote, and it isimportant to base our votes on the best information we can get, even if that isn't easy.

And the dubious claims made by the candidates and their campaign publicistis aren't redlly the only things
we have to judge them by. We can get some cluesto character by watching and listening for nonverbal
clueswhen they spesk, though the value of thoseislimited by the fact that successful politiciansdevote a
lot of effort to learning to look and sound the way they want to be perceived. In other words, they have
to be good actors; and asthe cliche goes, once you learn to fake sincerity, you've got it made.

The one thing we can count on isthat one of the candidates will be elected, and will then do things that
affect therest of us. Soit'sto our advantage to make our best effortsto pick the one who will do the best
job—or at least the least damage. One hit of hard data that can be helpful isthe past voting record of the
candidates—especialy in the recent past. That information isamatter of public record, and opento
anybody's scrutiny. 1t's aso worthwhile to listen to what they say while campaigning, though not
necessarily with theidea of believing what they say about themsalves or anybody ese. Expecting them to
actualy keep their campaign promisesisalong shot, but if acandidate is promising to do things that you
would hate to see done, that's a pretty good reason to vote against him or her.

The voting citizen's Stuation isalittle like that of the dispatcher in my opening anecdote. We can't get the
information we need in the nest, clean, complete form that we'd like, but we must try to solve an
important problem and we need to base our actions on the best knowledge we can gather. Not having a
clean 9gnd a our digposa, we haveto try to extract the useful information from alot of noise—dtaticin
the dispatcher's case, campaign bluff and bluster (and now rumors running amok on the internet) in the
voter's.

But extracting auseful sgnd from anoisy background is hardly anew, unique, or necessarily
overwhelming problem. Radio amateurs and professionas have dedlt with it for aslong asradio has been
around, developing specid technology to improve signal-to-noiseretio, and sometimes till just having to
maketheir best effortsto extract the meaningful from an irreducible amount of hash. Scientistsregularly
ded with it: research experiments are normally efforts to isolate and measure a particular well-defined
effect, but in theread world, actuad measurements are dways influenced by other factors and ways must
be found to see through those.

In my thesisresearch, | was often trying to measure effects that only showed up aslessthan aone
percent change in aradiation count. But radioactive decay is an inherently random process, so theré'san
inherent uncertainty in the “background” rate from which | wastrying to measureasmall deviation. The
sample“solution” would have been to say that the statistical uncertainty would mask the effect | was
looking for, so | should find another project. But the uncertainty can be caculated, and becomesa
smdller fraction of the total count asthe total becomeslarger. So to measure our effects, we sometimes



had to run the equipment collecting data for more than aweek, to make the uncertainty smaler than the
effect we were looking for, and then use computer fitting programs to separate the part of the signal we
were after from the random part that meant nothing to us.

Voters don't have such well-defined means of extracting auseful signal from anoisy one, but we still need
to try. WEIl never get as clean asignal aswed like; but, like the dispatcher or aresearch scientist, we
need to make our best efforts to extract as much real information as we can. There'stoo much at stake to
just give up because it isn't easy.

Copyright © 2009 Stanley Schmidt
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Noveettee AMONG THE TCHI by Adam-Troy Castro
Obvioudy, thisstory could only take place on a very dienworld....

Brian Carlson emerged from the trangport wearing the curdled expression native of any man who had just
spent hisentire journey enduring the disdain of al forty fellow passengers.

Thiswas not an unusua experiencefor him. Asaprofessona novelist, hewaswell used to the disdain of
others; it was the medium in which helived. But four days on aTchi transport with nobody but grumpy
Tchi to talk to was alittle too much disdain even for aman who last four novels had “ betrayed his
minima but undeniable early promisg’ (New London Literary Journal, Vol XXXVIIII, ch 3, cal. 2).
Until redlizing that hisfellow passengers would have trested any human being no matter how
accomplished with the same level of contempt, Carlson had spent most of the journey wondering if held
spilled something on himsdlf.

He was therefore encouraged to find another human being waiting at the gate, even if that human being
happened to be Everett Finn, who had never been one of hisfavorite ten thousand people.

Finnwas not just anovelig, but acritic aswell.
Their relationship had never been happy.

For amoment, the two men glared at each other, each struggling to construct awitticism with sufficient
pith. Thiswas crucid. Whenever hostile novelists encounter one another in unclaimed territory, the author
of the most cutting witticism is awarded dominance. The principleis so dear that some persondlities,
Dorothy Parker for one, are remembered by subsequent generations more for their barbed tongues than
for anything they ever put down on paper. All these centuries|ater, Carlson knew nothing about Parker
except that she drank, that she liked her tables circular, and that by all accounts anybody who wised off
to her took his reputation in his hands. He wanted an immortality aslasting as hers and suspected, from
his sdles and reviews, that his prose would not get him there: the consolation being that, judging from his
even poorer sales and reviews, neither would Finn's.

No witticisms materiaized.
Thetwo novelists resorted to locking horns.

"Finn,” Carlson said, with the intonation he would have reserved for a highly suspect brown suspect on
the sole of hisshoe.

"Carlson,” said Finn, in the manner of an ailing man who had just been told the name of an dien disease
that would soon make hisarmsfall off.

The contest ended in atie, complicated by the waves of revulsion on the faces of all the surrounding Tchi,
who like most Tchi seemed to regard humans the same way they regarded suspect brown substances or
am-dissolving diseases.

Realizing that somebody had to act lest the face-off go on for hours, Carlson took theinitiative, as per the
one-timereview in the Neklortun Review that had praised him for marching where so many lesser
literary lightsfeared to tread. “What are you doing here?’

Finn responded in the bold, incisive manner that had earned hislatest novel specid kudosin areview
printed in the Xanan Journal of Letters. “What are you doing here?’

Carlson made himsdlf taler. “I'm going to be this semester's Author in Residence a the Tchi University



Seminar in the Fiction of Human Beings.”
"Ah,” Finn said, without changing his own height one millimeter. “How honored you must be."

Carlson's neck had aready achieved full extension, but he managed to eevate his nose another
millimeter. “They paid my fare, my expenses, and a hedthy honorarium.”

"More than you got for your last two novels combined.”
"Yes,” Carlson said. “How would you know?"
Finnsad, “They pad methe same.”

For thefirgt time, Carlson suspected that his new sinecure would not be quite as exclusive as his agent
and hisego had led him to believe. “1 wastold they'd send adriver.”

Finn spread hisarms. “I'm the driver.”

Carlson struggled to maintain theillusion of great height, and for amoment or two succeeded in
wrenching the space-time continuum beyond its natura parameters by peering down hisnose a this
upstart who according to al consderationsinvolving sheer physica measurement was actudly severd
centimeterstaler than himsdf. The attempt failed only because he was unable to imagine any plausble
series of eventsthat could lead to Everett Finn agreeing to drive him anywhere that didn't promise
explosive decompression at the destination. “Oh? Y ou're on the support staff ?!

"I'm one of the other Authorsin Residence, you arrogant twit, and if you want to know why | volunteered
to pick you up, it's because my overweening pride in the human literary tradition as awhole trumpsthe
crashing tidal wave of contempt | fed for you asaparticular individud. Period. Y ou need to be warned
what to expect before your press conference.”

Carlson's heart fluttered. “Warned?'

"Yes, warned. Well talk about it on the way back to campus. Carry your own bags, will you? I'm a
harbinger of doom, not your own persond mule.”

* * * %

The skimmer bore dl the design joys of every other Tchi ground vehicle: unlikeits human equivaents,
which provided trangparent surfaces on al sidesto foster theillusion that the pilot bore some measure of
control over the direction or speed of itsflight, it was completely seded in, providing only anarrow dit at
what the typical Tchi passenger would have considered eyeleve. The glassthere was tranducent, not
transparent; and tinted a sickly shade of amber that made the world outside look like it had been dipped

in pudding.

Tchi architecture tended toward big puffy inflatables bobbing atop obelisks. The pedestrians were, of
course, dl Tchi; and though there was no way for any of them to have singled out this one unmarked
skimmer asthe one ferrying the famous Hom saps, the expressions of dl the pedestrians within Carlson's

truncated line of sight seemed to glow with a specia scorn that couldn't have been explained away by
their disdain for whoever programmed the skimmer with the Tchi rules of the road.

Carlson had been warned against dedling with the Tchi, who seemed poised to reward their advance
reputation as a bunch of aggravating snots, but the art of the novel had just been declared dead for the
ten thousandth time in about as many years, and like any scrivener not one of the current best-sdller list's
anointed five he had leaped at thefirst subsidy offered him. How hard could it be, to write on an dien
world for oneloca year? To scratch his beard thoughtfully, while those aliens asked a hundred variations



of “where do you get your ideas?’ and each time parrot back some version of the classic reply
“Schenectady?’ To offer himself as an accomplished eminence, attending parties, radiating knowledge
and saying witty things while going home to work on the perennial One That Was Going To Change
Everything For Him?

Not hard at al, hed imagined. Especidly considering just how much the Tchi werewilling to pay: an
order of magnitude beyond any speaking fee held ever received.

But judging on the intimations of doom expelled by the odious Finn, he'd overlooked something. He said,
“I must have misunderstood the nature of the curriculum. | thought | wasto be the only Author in
Resdence

"No such luck,” Finn said. “Y ou're one of forty. Everybody's signed up for ayear or more, and
scheduled to arrive at staggered intervals of one every few weeks or so. That way there's dways some
new preening egotist primed for arude awakening, and some empty shell counting the last days before
hisor her ride home. Generadly speaking, you can tell those who've been here for awhile by how
gut-punched they look; | have most of the year Hlill left to goand | look like | have gremlins esting my
Flean.”

"Just what do they do that's so bad?’

"Nothing that isn't in your contract. Y ou write your standard daily output on any project of your own
persond preference. Y ou makeit available to the faculty. Y ou show up once aweek or so to read aoud
and answer questions before an audience. If you produce nothing—and | assure you, some of us have
tried that; there are Authorsin Residence here who swear they'll never write anything again—they ask
about your past work instead. Repeat as necessary until your timein hell isover.”

Carlson frowned. “All of that sounds pretty standard.”
"Oh, it'sgtandard dl right,” Finn said, with blesk findity. “The Tchi haveit down to ascience.”
"And this defeats people, how?'

"It defeats them by driving a stake through every creative impulse they ever had. Look. Remember
Sandra Jaagin?'

Of course Carlson did. Hed shared ateaching fellowship—and for awhile, an gpartment—with her at
the University of New Kansas. It wasthere, in fact, that she'd sold her first novel: aso there that Carlson,
whose own career had not been going well at the time, had burst into ajea ous tantrum that turned
everything sour for the few weekstheir reationship till had to live. He had aways wanted to run into her
again, so he could gpologize. “The Tchi made her stop writing?!

"She'swdl and truly blocked. These days she goes on alot of long walks. And then there's Vera L ugoff.”

Carlson remembered Verafrom severa previouswriting conferences. She was an odd twig of awoman,
poorly socidized even by the sometimes generous standards afforded fiction writers, and she specidized
in the production of epic doorstops about virgina frontier women and the shaggy-maned, bare-chested
louts who loved them. The supreme sexua act for the couplesinhabiting any Vera L ugoff novel seemed
to be standing atop one windswept crag or another, and proclaiming their love in three-page sentences
crammed with enough metaphors to make her pages sticky. Vera spoke much the same way, and adways
radiated scorn when her five-hundred declarations of nothing in particular failed to produce sustained
repliesin the same prose style. Carlson had never known another writer so much in love with her own
work, or any other whose ego had seemed more imperviousto criticism. He squeaked: “ She's here?!



"She's here, nested flashbacks and dl. The Tchi flew her in three months ago. And shewas game dl right:
sheflounced in, and read her first excerpt in afit of high e ogquence capable of flattening even the most
demanding human audience in ether satisfaction or sheer dumbfounded amazement. And guesswhat?'

"It took lessthan a dozen sessonswith the Tchi to break her. She's sopped writing. Shejust staysinside
her bungaow and weeps, saying that shelll never write aword again.”

"Verasad that? Vera?"

"Vera” Finn confirmed. “We've had suicide attempts, outbreaks of acoholism, buzzpop abuse and other
arcane addictions, perfectly good manuscripts fed to deletion programs, one nervous breakdown that left
itsvictim declaring himsdlf amushroom, and at least a dozen talented writers who have found themselves
unableto add asingle word to their online filesin weeks or months. Lord aone knows how many of
them will produce again. I'm stronger than most, and my muse may have falen down the well for good.”

Carlson was horrified, intrigued, terrified, and defiant, dl at once. The main reason he wasn't actualy
forewarned isthat he was aso aprofessiona writer, which isto say held spent much of hislife listening to
al the learned voices, ranging from his parentsto his ex-wives to the gray-bearded eminenceswho had
plowed this ground before him, who had advised him of doom if he dlowed hislifeto take this course.
So instead of asking Finn for further details, he just ventured, “That won't happen to me.”

And Finn exploded. Almogt literdly: afew additiona grams per square millimeter pressure againgt the
ingde of hisskull and he might have left most of his cerebrum plastered againgt the skimmer walls. Asit
is, his head bulged. “Oh, s0 you think you're better than us.”

"Oh, comeon, | never said that, it'sjust that you've aways been hypersensitive to criticism—"

"Oh, that'sit,” Finn laughed. “And you're not? Forgive mefor thinking otherwise! | know you're better
than us! Y ou can't be broken by the same forces breaking the rest of us mere mortals! I'll just cease
doubting you and permit you to enter thelair of beasts without further warning!™

The goggling Carlson sad, “1 never—"

"No, to hdl with you. I'll just let you get up before al those Tchi and learn for yoursdlf. 1t's just about the
only form of entertainment us poor scribes have around herel”

* k x %

At fird, the press conference didn't ssem any more, or any less, grim than most other public appearances
of Carlson's experience.

There were the Tchi, of course: disconcerting enough when encountered in human space, where most
people operating outside diplomatic circles rarely encountered more than one or two at atime. Ason the
trangport, there was something about the way they raised their eyebrows or curled their lips at even the
dightest human utterance that had aways made Carlson wonder if his deodorant had failed, and when
they performed their Sllent derision act in public, it was alittle like having hisfragile sense of sef-worth
pelted with invisible foam-rubber malets. But Carlson had spoken a many other collegesin his career,
including many that catered exclusively to the children of the entitled and privileged: he waswell
acquainted with the hostile blank stares of those who had never heard of him, those who had never had
any interest in hearing of him, and those who resented him for their university'sinsstence in believing that
they might want to hear of him. He found nothing in the many rowsfilled with Tchi grimaces he could not
connect to those prior experiences.



Too, there was the comfort to be found in the presence of his colleagues: not just Finn, who stood in the
back of the chamber, grinning nagtily as he waited for the carnage to follow, and Vera L ugoff, who had
affected an ancient widow's vell out of mourning for whatever she thought the Tchi had doneto her, but
also anumber of individuals Carlson actualy liked and respected. He was particularly pleased to see
Sandra Jaagin: she was many years older, like himsdf, but showed the signs of regular rjuvenation
treatments, and seemed kilometers removed from the broken woman Finn had described: she even
smiled at him from her spot a the back of the room. Only the sudden urgency that flared in her eyes,
when the Tchi moderator Dr. Flei Garkh stepped up to the podium to introduce him, gave Carlson
another frisson of fear.

Garkh licked his minuscule lipswith the distaste of a creature that had just found something moving on
them, and said, “ Today we are pleased to have with us the eminent Hom sap author, Brian Carlson, a
man who exemplifiesthe state of the art insofar asit appliesto his species. Heis, in fact, amultiple award
winner, demonstrating that his race judges him as near or at the top of their version of the quality scae.
Carlson hasjoined our acclaimed Author in Residence program, where hisregular contributions will
provide uswith vivid and repested demonstrations of Hom sap preferencesin story construction. He has
agreed, in fact, to open today's conference with a reading from a representative sample of hiswork. Mr.
Calson?'

Defiant applause from every human being except Everett Finn, who kept hisarmsfolded in angry
chdlenge.

Well, to hdl with him.

Carlson made the usual opening remarks about the great honor of being permitted to represent his
species, and the tremendous importance of cross-cultura exchange, and the great hope that this might
support even better relations between their two great speciesin the future, give me abreak, blah, blah,
blah.

Then he activated his hytex link and began to read.

Carlson had built his reputation on two mutualy exclusive genres: interspeciesthrillers, inwhich he
concocted clockwork interstellar conspiraciesinvolving intricate aliances between aien races both actua
and invented, which if left unchecked by his vaiant heroes and heroines threatened to wresk horrific
carnage of world-destroying proportions; and heartwarming bucolic adventures about a bookish young
boy coming of agein the watery pastures of the ocean world Greeve. Both stretched the bounds of
reader credulity, in thefirst case because his e ephantine conspiracies never imploded out of poor
management or interna rot, like most conspiracies on that scale, and in the second case because the
young hero of his Greeve series, widdy recognized to be aversion of Carlson himsdlf, hadn't aged aday
despite more than thirty volumes detailing events that ate up an average of one year apiece.

Carlson'slatest opus, of which hewasinordinately fond, belonged to neither fictive universe: it wasa
truth-based love ory involving a Cylinked boy and girl, who having rewired themselvesinto anew
gestdt persondity, now find ashared yen for each others' exes. It was an excerpt from this newest work
that he read to the assembled Tchi, utilizing the expert command of accent and idiom that had once led
him to consider a secondary career as a supporting actor in neurec drama.

Carlson projected. He drank in the silence of hisaudience and read it as gppreciation. He lost himself in
the story he had written, saw his audience in there with him, and for afew fleeting moments was not a
fictioneer of undeniable but sadly limited gifts but agod glorying in the richness of the universe he had
Crested.



Hefinished to polite hissing.

This he'd been warned about: it wasthe Tchi equivaent of applause. Hetook it asintended, and
responded in the preferred manner, by pressing his palm againgt his forehead and rocking his head to and
fro, dl thewhilethinking, I don't know what Finn's talking about, thisisn't that bad.

Then camethe questions.
"Mr. Carlson: the sun in your heroine's Sky—what was its distance?’

Carlson blinked. “I don't know. It'sawarm world, though. The habitable regions are high tropical, by
human standards. | describe the westher there in detail—"

"Mr. Carlson: Would you know its high dtitude weether sysems?’
"No. But neither would she. The schools—"

"Mr. Carlson: she estswith autens| you call afork. Four curved tines at the end of a handle. Would you
happen to know why four tines became the sandard, and not Six?"

"That's deep background,” Carlson said. “| suppose I—"

"Mr. Carlson: thefemae you write of. Y ou say she hasfreckles. Thesearelocal variaionsin skin
pigmentation, aggravated by ultra-violet radiation. Y ou say that they fan out across both cheeks. What
sde had more? Thel€ft or theright?!

Carlson wasjust beginning to realize held entered hdll. “ Both cheeks were equaly freckled.”
"Mr. Carlson: would amedica examination confirm the accuracy of this count?”
"Human beings don't count their freckles” he said.

"Asthe author, Mr. Carlson, it was up to you to design her facia features. Announcing that she was
freckled without offering a precise count amounts to abdicating your responsbility toward your readers.
Y ou must have a precise count.”

“| don't."

"And yet you know for afact that she had an equa number of freckles on both cheeks?!
"Moreor less"

"Moreor lessisnot equa, Mr. Carlson. So you contradict yourself."

"l havent—"

"We have noted smilar inadequaciesin the imagination of your fellow humans, Mr. Finn: therr fictive
cregtions deflate like empty vessals upon any rigorous examination. Thisis even true of your so-cdled
classcs. Areyou familiar with the works of your famed earther, Victor Hugo?"

Hugo had been one of Carlson's earliest influences; he had written severa papers on the man'swork, had
indeed spent a couple of semestersteaching it to bored university students who had needed two months
of gpecia orientation before they could appreciate the conventions and mores of an earthbound,
pre-diaspora economy. He didn't have to hear the snotty intonation in the Tchi's voice to know that the
bastard knew it. “Y es?'



"On the day Jean Vdjean isrdeased from prison, what isthe humidity?"
"l don't know."

"Exactly how many insectsinfest hisclothing?!

"l don't know."

"What isthe gate of his periodontal hedth?!

"l don't know!” he shouted. “It'sirrelevant!"

"Irrelevant,” the Tchi said. “Irrelevant.”

"Y es, dammit! Y ou don't need to know everything that's happening on every single centimeter of his
body to get swept up in the story or to understand its underlying theme of socid injustice!™

Therewasapause. The Tchi sat slent, the collective force of their disapproval washing over him likea
tidal surge. They didn't haveto say anything; anything they put into actua wordswould have been
superfluous.

Predictably, inevitably, without any gesture toward mercy, the words arrived, planting themselves one
after another, with the pitilessfindity of gravestones.

"So you admit,” the Tchi said, “that human authors are inadequate?’

The Earth cooled. The continents formed. Life rose from the deep, was wiped out by the asteroid strike,
and continued in bold new forms. The Renaissance came and went. The stars went black and died. Hdll

filled with soulsand put out aNO VACANCY sign. Time stopped as dl creeation contracted to the Size
of adot.

TheQ & A seemed to lagt onefull hour after that.

* k k %

For Carlson, light returned to the universe later that evening, and to the wine, cheese and condolence
party the various human writers trapped in the hdll of Tchi academiathrew in their compound, to
welcomethe latest inmate of their shared hell.

It was not abad place, astorture chambers go. Inits own way, it was quite beautiful. The Tchi had built
acircle of cottages around a glen wooded with popular species from human worlds and landscaped to
provide walking paths and shade and plenty of sunlight for humanswho liked that sort of thing. Maybe
they did want to be good hosts. Or maybe they were sadists who realized gardens and sunlight could be
torment to people aready driven into despair.

The welcome party was held in the clearing. Carlson had dready endured the sympathy of severa
mystery novdigs, amemoirist, asatirist, and awriter of epistolary fiction once notorious for couching the
letters his characters had written to one another in untrandated binary code.

Carlson had been told not to worry overmuch about abunch of Tchi assholes; aslong as his colleagues
knew he was a good writer, and he knew himsalf to be agood writer, and he would one day befreeto
return to human space where at least one person in a couple of hundred thousand till had some use for
good writers, he should not alow the Tchi mission to destroy him any more impact than alight spring
ran.



Of course, he would have to endure a questioning just as brutal one week from now. And one week after
that.

And just about everybody who offered him sympathy averted their eyes when he countered by asking
them how their own writing was going. Their respective musesweredl, if not shackled, then bruised to
the point where putting pen to paper (or keystrokes to eectron template, or neuraly transmitted impulses
to hytexua database, or whatever) was too painful to bear.

The evening did not seem about to substantialy improve when he recognized the next sympathetic facein
line. He completely forgot the acrimonious nature of their parting and legped up to say hello. “ Sandral”

She shared hisembrace. “Brian. I'm so sorry. | would have warned you if | could.”

"That'sdl right,” he said, grinning with genuine happiness for the first time since the press conference.
“How the hdll are you doing?'

"Could beworse,” shesaid. “1 haven't been able to finish anything for months, but at least | have asense
of humor about it. Y ou're looking good. Fatter, but till good.”

"Y ou too. Except for the fatter part.” Back when Brian had first known and loved her, Sandra had been
adender, dfin thing with close-cropped black hair and the terrible habit some women have of
punctuating every statement with a self-deprecating giggle, asif the mere act of spesking her mind
deserved apology. Back then sheld defied her naturd shynesswith outrageous fashions, including those
with animated holographic patterns and at least one that sounded a buzzer and turned transparent at
randomly-generated intervals. She'd lost some of the denderness, but the added weight balanced her
face and made her more awoman than awaif; the sunny yelow tunic she wore now enhanced her
featuresrather than distracting from them, like some of the things shed wornin the old days.

Without wanting to, he felt amoment of deep, heartbreaking nostalgiafor their times together. “God, but
it'sgood to see you!"

"Wish | could say the same,” she said, sending his spirits deeper into the basement. They bounced back a
little with her next words. *Y ou redlly do deserve better than this. Have you figured out, or has anybody
bothered to explain, just what's going on here?!

"Ummm. Not redlly. Finn tried to warn me beforethe Q & A, but we butted heads and he never got
aroundtofinishing.”

"Thenitfalstome” shesaid, and grabbed hishand. “Come on, well find aquiet corner.”

Once upon atime, Sandrawould have died before presuming to guide anybody but a child by the hand;
she hadn't had the self-confidence to presume hersdf afit guide to lead anybody anywhere. Now she
was like abulldozer, expertly carving her way past the throng of inebriatesin tweed, deflecting the one or
two who till hadn't offered Carlson their sympathies. The last one she evaded was Vera, who wore the
look of aghostly bride glimpsed in the upper windows of some Victorian manson; it was agood thing
Sandrawas able to spare him the encounter, because the one overriding qudlity in Veras eyeswas
defeat, and Carlson didn't think he wasin any state to be doused in any more of it.

The refuge Sandra found was a stone bench by anarrow brook, the rushing water just loud enough to
serve as welcome white noise, obliterating the chatter of the other Authorsin Residence. She sat him
down, then took her own place beside him, and began, “1I'm haf-inclined to let you knock your head
againg thewall until it becomes obvious. Y ou were ared jerk, way back when."



"I know,” he said. “I've been meaning to get back in touch with you and tell you that. I'm sorry."
She sudied hisface. “Why didn't you?'

"l had agood excuse."

"Whichwes?'

Carlson spread his hands. “Cowardice."

She showed no surprise, just nodded, and looked away. “1 figured as much. But you had a good heart,
and that's rare enough among real people, let donewriters, so I'll spare you some of the confusion you
must be feding right now. Have you ever actudly read any Tchi literature?'

With something like shame, Carlson redlized that it had never occurred to him, not even when in the
months between the invitation and the embarkation of the Tchi shuttle. “Uh, no."

"Then you don't know what they consider agood novd, right?"
"Well, | assumed...”

"That's right. Y ou assumed that just because they invited you to be the guest of honor it was because they
wanted to honor you."

"It usudly follows."

She sighed. “How long have you been on the lecture circuit, Brian? Haven't you learned yet that
sometimes they hire you because they want to do the exact opposite?”

Carlson remembered asmall college held visited on the whedworld New London. Thered been a
symposium dedicated to hiswork. Hed wandered in, expecting kudos, and found that the main subject
of discussion had turned out to be the flatness of his characters as shaped by the psychosexua
inadequacies of the author. After three hours he'd become more evidence in the popular stereotype of
novelists as raving egomaniacs who drink. He had sworn never to accept such an invitation again. But the
idea of being honored by an actud alien race had overcome his misgivings, and...

...and for thefirg timein hislife, he now actualy felt the sensation novelists mean when they reference a
gnking feding. “What are they up to?'

"Tchi don't like human beings. They consider usviolent, uneducated philistines, with abarely evolved
sense of aesthetics and a pop culture that debases us and every other aien race that has ever developed
an gppreciation for any of our work. The curriculum of their Human Studies program is entirely devoted
to reinforcing that thesis. When they invite our best writers here—at |least, those who aren't warned
off—they do so with the specific purpose of humiliating uswith the inadequacies of our literary traditions
asjudged by the specific criteria of their own standards. In short, you're here to be held up as anegative
example. To be humiliated. No story you write, no matter how good, can possibly meet with their
approvd. | mean, no story. They're particularly fond of ripping apart our classics. What they do to Jane
Augten doneis enough to make a strong woman cry.”

He gulped. “Why do we st ill for it?"

"Because we have no choice. We signed the contracts. We accepted their honoraria. We agreed to
come and face their questions. If any of usrefuse to cooperate, the pendties are more than any working
writer could ever afford to pay; they'd end up owning everything you've ever written and everything you



ever would write in perpetuity, giving them the right to drive your reputation even further into the grave
publishing annotated editions that exist only to support their perception of you as dishonest, demented,
shallow, untalented, and unTchian in every way.” She grimaced. “ Do that and you'll be buried. I'd die
before | let them do that to Cold Victory."

That had been Sandrasfirst novel, aportrait of acharacter secretly based on her remote and
disapproving father. He remembered her saying that she'd cried hersdf blind whilewriting it. He
remembered the acclaim it had received on publication, the lump it had raised in his own throat, the very
real sense of closureit had given her. And then he realized that the questions the Tchi asked her must
have included contemptuous ones about that very book, and how she would have had to it and take
them, on aweekly basis. Anger, the very red anger of anovelist faced with societies of evil critics,
overcame him, and he said, “They can't be dlowed to get away with this."

She snorted. “Oh, Brian. How can you stop them?"

"| haven't figured that out yet. But I'll defeat them. Don't you worry. I'll shut them down and leave them
begging for mercy. This| swear.”

Sandrajust stared at him, blinking, for severa seconds, before laughing out loud. “I amost believe you.”
"Y ou should believe me. I'm serious.”

Shetouched afingertip to hislips. “I know you are. But thisistheir world, their rules, their aesthetic. You
can't write the kind of prosethey like, and you can't make them like yours. It'safool's game.”

"Then I'mafool,” he said recklesdy. “But | will defest them. | will."

She sighed, looked upon him with aspecia kind of affection that looked like it did not want to crossthe
boundaries of pity, and gave him a chaste kiss on the cheek. “If you ever actualy manage to do what you
just sad, you'll be my herofor life."

"Redly?’ he said. “Enough to be given a second chance?"
She was dubious, but desperate enough to consider it. “ Sure. Why not.”

And this, of course, was a chalenge no heterosexua mae novelist could have refused.

* k x %

The next day, his head pounding from al the drinks pressed into his hands by fellow writers eager to see
another get as doppily drunk asthey'd seen themsalves get, Carlson |eft the compound of the humiliated
and found hisway to the university's main library, where the Tchi on duty took onelook at him and
inquired, with just the right degree of scorn and condescension, whether hewasredly in theright
building. Didn't the works here have subtexts and subtleties no human being could possibly understand?

He smiled and handed the withering snot alist of threetitles dleged to be the greatest novelsin Tchi
history. The snot told him they were available via hytex link. Carlson smiled and said, “ Aaaah, but the
sheer sensory experience of holding the booksin my hands, as| soak up the brilliance...!"

It required an interlibrary transmittal and consultation with the director of the Human Studies program,
but by late that afternoon the Tchi authorized the replication of three volumesin gpproved Mercantile
trandations, printed and bound in the format Carlson always preferred when he read novel s on paper.

Thiswasamistake.



None of the novels were shorter than three thousand pages.

Grimacing as much from the weight as the prospect of reading these behemoths, but adopting thefiction
of happy anticipation, Carlson lugged them back to his bungaow and spent dl of that night beginning the
first and by reputation most honored among them.

After Sx pages he went back to the beginning, unwilling to believe that the story was unfolding asit
seemed to be. Confirming the awful truth, and feding more and more despair by the time he bulled his
way past page one hundred, he rejected the impulse to feed the damned thing to afire and forced himself
onward, ever onward, paragraph by paragraph, tedious line by tediousline.

Somehow, heroicdly, he reached page two hundred that night, having aready misdiagnosed the pain of
getting that far as adozen separate strokes. Before he collgpsed, he flipped the remaining pages dl the
way to the end, confirming the awful truth.

In the morning he knocked on Sandra's door. “Want to take awak?

She was frowsy-haired, wearing a cloth robe and drinking something hot from a cup. “ Depends. Given
up on defeating them yet?'

"No,” hesad. “Actudly, I think | might have ahandle on the Stuation.”

She raised an eyebrow and brushed a deepy tangle of hair away from her opposite cheek. “1 must say.
Heroic fantasy's anew genre for you, Bri."

"No, I'm serious,” heinssted. “| just need to clarify some things. Come on, take awak with me.” When
she hesitated till further, he added, “Unlessyou'd rather stay home and try to write..."

Theterrible truth about noveigsisthat preciousfew of them, given achoice of activities, would rather
stay home and try to write. Faced with away out, Sandra moved faster than any whirlwind.

An hour later, the two of them had settled beside the same stream where they'd last spoken two nights
before. They'd talked about everything but Carlson's plan for a counter-offensive, but now Sandra had
kicked off her shoes so she could dangle her feet in the water, and Carlson, who required al his might to
ignore the sight of the sun glinting on her hair, needed to talk business or die. “I started reading A
Thousand Futilities last night.”

She coughed hard. “Oh, Brian. I'm so sorry. How far did you get?'
"Two hundred pages. Skimmed the rest.”
"That's further than | got. | think VVeragot to fifty. The poor thing's never been the same.”

"I have two other Tchi classics,” Carlsontold her, “but aquick glance at those makes me fear for my
sanity if | continue. Still, it remains possible that the equivalent of Dickens or Dumas or Hugo or even
Quantum Cloud remains somewhere in the Tchi canon, so it would save meawholelot of painif you did
me the favor of fact-checking my conclusions.”

She gave him athumbs-up, threw her head back so her face could catch the sun, and said, “ Shoot.”

Hesad, “Asnear as| can figure from my exposure to the greatest nove in Tchi history and, | must
admit, from using the hytex to consult academic papers our own best universities have written about their
canon, Tchi fiction has never been about plot or character or even theme. It's about nested parentheses.”



She swirled thewater with her toe. “ Interesting way of putting it.”

"Higoricdly, thetypica Tchi novel has dways been centered on the eaborations of the most minuscule
subject matter they can concoct. Let's say, avase bearing asingle flower. What kind of flower? They
describe that. Where wasiit picked? They describe the region and its entire economic devel opment.
What kind of vase? They describe the design, go into severd pages about how the school of artists
developed it. In further chaptersthey talk about the clay it was fashioned from and why pottersfind that
clay preferable to that available down the road. Then they talk about the table. Don't get me started on
how they go on about tables. Then they go into describing the room and every last detail about every
snglefurnishing, and maybe, if they want to be redlly daring, an actua person sitting on achair
somewherein that room. They describe that person and going into every last detail about that person's
genedogy. The onething they won't do, ever, is have that person get up and get himsdlf involved inan
actual story, because that's gauche, that's a betrayd of the kind of subtlety they prefer. And besides, if
they did that, then they'd be likely to forget some more important details like the precise amount of
fraying on thelocd arearug. It'sthislayering, this obsessve accumulation of detail, the more mundane the
better, that the Tchi intelligentsaconsder art. Am | correct so far?”

Sandra shuddered. “ Y ou are. And to think | used to have problems absorbing Joyce and Proust.”

But Carlson was gtill warming up. “ Tchi noveists seek to provide so much detail of asingle static moment
that the rest of the world can be inferred, whereas even the most lelsurely human novedists movether
narratives through time and sketch in only enough detail to enrich the story, an amount that must by
necessity assume some details extraneous and therefore safe to omit. A Tchi writer, invited to a
symposium like this, would be able to describe the precise contents of adesk drawer in the home of an
academic living across the street from ahouse where his novel takes place. And it's not the kind of thing
that can be faked, because if he doesn't put that detail in hisbook he will be asked that question not once
or twice, but every sngletime hisbook isdiscussed in public. That's why their most respected books are
all two thousand pages long. That's why they get longer when they're annotated by academics. In short,
their platonic ided asfar asfiction is concerned isabludgeon too heavy to lift and too motionlessto
endure. Do | haveall of this correct?’

Sandrakicked at the burbling water, creating asilvery arc that achieved beauty of its own before
collapsing forever. “Yes, you do. But you can't fight that, Brian. It'stheir world, their aesthetic standards.
If you ever tell them to their facesthat you think their literature sucks, they'll just blameit on your coarse
human senghilities and your inability to gppreciate their finer subtleties.”

"Oh, | know that,” Carlson said.

"And you can't imitate what they do, either. Trust me, severd of us havetried. Write ten pages of anovel
inthetrue Tchi tradition, and your eyeswill cross. Writefifty and you'll want to kill yourself. Writea
hundred and you may never finish anything publishable in human space ever again. Manageto finish
one—as one of usdid, acouple of years ago—and you'll find yourself unable to defend it to the extent
they require; try asyou might, they'll find the contradictions, or the holes, and trumpet your failure even
louder. Y ou'll have tortured yourself for no reason.”

"I know that too,” Carlson said. “And | have absolutely no intention of trying.”

She contempl ated his expression for severd seconds, frowned as she registered the confidencein his
eyes, and splashed the water again. “But you said you can defeat them.”

Hegrinned. “I know | can.”

"In Juje's name, how?"



He picked up arock intossed it into the brook, enjoying the ker-plunk of the splashdown, taking special
pleasure in imagining that the running water wasthe Tchi literary tradition and the sone his own specid
contribution, till to come. “By using their own nature againgt them. Come on. | think it'stime that we go
talk to the others."

* k k %

Two days|ater, it was Everett Finn'sturn in the hot seat. Asusual, held failed to produce anything new in
the interim since his last weekly evisceration, so the Tchi had exercised the contractua clause that
prevented the human writersin residence from smply abdicating their responsibilities and programmed a
discussion on one of hispast works: in this case avery sweet little autobiographica story about the
ten-year-old Everett'sfirst space walk. Finn had won aminor literary award for the piece, and till had
some affection for it, though he now considered it juvenilia. The Tchi had spent the greater part of three
hours demanding afull dissertation on orbital mechanics, down to the precise volume of canned
atmosphere that bled into space when the airlock he'd used opened to vacuum. Finn kept to his usua
strategy of sullen monosyllabic answers until the Q & A wasamost over, a which point, as arranged, he
allowed his voiceto break and broke down sobbing into cupped hands.

The gathered Tchi took thiswith remarkable aplomb; it was, after al, the reaction they demanded. Garkh
sad, “Areyou dl right, Mr. Finn?'

Finn shook hishead. “N-no. You'reright. My work is doppy and haf-assed. It's not good enough. It'll
never be good enough.”

"Are you then changing your position and conceding the inferiority of the human literary tradition?”

"Y-yes” Finnsad. “1'm so ashamed.” He wailed and stormed out, covering his eyes as averitable font
of tears gushed down his cheeks.

TheTchi did not see him dow down as he passed Carlson, fix hislong-timerival with aglare of undying
hatred, and mutter, “Y ou better beright."

Nor did the assorted Tchi academics see the similar eye contact when every other human writer in the
program, attending their own Q & A sessions over the course of the next week, succumbed to Smilar
bursts of overwhelming faux despair. It wasn't dl anger; some of the hysterical breakdowns the Tchi
witnessed and failed to properly recognize were actua hysterical breakdowns of the mirthful variety. No
Tchi were present the one fine evening that VVera L ugoff had alittle too much to drink and giggled
nonstop for close to an hour, wailing, “I'm soashamed,” with alevel of ddight that rendered her
intoxication redundant. There werelots of hangovers, that next week, lots: again, nothing unusud at a
novelists conference, but the revels themsaves were less the usua pits of auctoria despair than wild
celebration at the prospect of striking back at their tormentors.

The Tchi could not be blamed for suspecting that something was up and were even more than typicaly
offengvein their questioning when Carlson'sturn came again.

* * % %

Following the lead the others had set on hisingtruction, Carlson failed to produce any new work by the
deadline, and therefore had to endure the savaging of afavorite old work of his, which included questions
like, “Exactly how many hair follicles did Suzie have?’ and, “What was Professor Clump's blood
pressure at thistime?"

It took everything Carlson had to St through the interrogation, but he did, surprising his hosts by not
pretending to break down.



Instead, he rubbed his chin thoughtfully. “Y ou know, you'reright. Y ou're absolutely right. The human
literary tradition isinferior to yours. But it's not the only one that could stand improvement.”

A murmur rippled through the gathered Tchi literati. “ Specify,” Garkh said.

"I've been reading some of your greet classcs, like A Thousand Futilities, and Anarchy, and The Dust
in the Purg-Farmer's Restroom, and while I'm astounded at their brilliance and their wedlth of detall, it
occursto me that your canon lacks the fresh, cleansing spirit of innovation necessary to keep any great
at formdive. | beievethat the addition of allusion and implication, wielded by an expert hand, can drive
avolume with as much nested detail as even the greatest Tchi novelsof al time, in but afraction of the
space. Indeed, now that my eyes have been opened, | believe that I'm about to produce awork as
meritorious as even your immorta Vlurkh-Bom's Nostril, and that I'm going tofill it with dl the verve and
emotiond truth and compelling relevance that has dways been so praised among our own great writers.
In short, give me oneweek and | promise you that | will come up with something capable of doing the
great names of the Tchi literary tradition proud.”

The room erupted. There were cries of “impossible!” and “oneweek?” and “ahuman?’ and so on, not to
mention afew scattered boos, but Carlson had expected that, and he continued to stand firm, his head
held high, his chin outthrust asfar as hisrather flabby chin could thrust. In the human galery at the back
of the room, Everett Finn scowled, Vera Lugoff coughed into a handkerchief, and Sandra Jaagin

beamed, her faith in the enterprise now so overpowering that it was enough to dispel dl the dark clouds
of negativity emitted by their combined patrons and tormentors.

Resigting the urge to wink may have been the single most sdlf-sacrificiad moment of Carlson'slife.

Eventualy, the hubbub died. Garkh emerged from a huddle with some of his colleagues, strode back to
the podium, and sneered, “One week. Y ou say that you can best our greatest literary worksin one
week."

"Yes,” said Carlson. “I beievel can."

"Wedo not believeit, Brian Carlson. No human novelist hasthe brilliance or the subtlety to pull off such
an unprecedented feat. But you have dictated the terms of your own chalenge. We will meet back here
in one week, where you will either read a composition as remarkable as your clams, or admit the
inherent inferiority of not only your own narrative traditions but aso the very creetive potentia of your

Soecies.”
"Agreed,” Carlson said, with reckless abandon. “On the condition that you put al respongbility for that
question on my shoulders. Whether | succeed or fail, you must pay my colleagues the remainder of their

honoraria, release them from the remainder of their contracts, and provide their transportation back to
their respective points of origin.”

Another colloquy, and Garkh returned again. “ Agreed. With the understanding that by cutting off al
further debate you alow the entire literary reputation of your speciesto rest on your own inadequate
shoulders.”

Carlson could barely contain hismirth. “In that case | had better get started. Thank you for your time.”
He stepped away from the podium, bowed, and strode down the center aide, pausing at the exit so the
rest of the human writersin attendance could join what had now become amass exodus.

Everett Finn, who had maneuvered himself close to him, repeeted his previouswarning. “Y ou had better
beright."



Carlson kept his smilefixed. “Oh, shut up.”

* k% k %

The week that followed was an exercise in inexorably building tension, asthe humans awaited the
moment of truth and their hosts trumpeted the importance and the findity of the showdown to come.

Carlson didn't subject himself to much of what the Tchi mediahad to say about him, but he caught some
of it by accident, and the big issue seemed to be just which of the culture's many superstar academics
would eviscerate hiswork with the cruelest e oquence. The snottiest of the bunch were asfamous as
sports stars, their visages captured on collectable cards sold in packs along with amucus-like gdl the
Tchi prized for its sweetness and chewability. The upcoming destruction of Carlson's reputation was such
an eagerly-awaited occasion that it had even drawn anumber of thefield's al-stars out of retirement,
prompting much speculation over whether the most incisive condemnations would come from masters
like Khludt and Kyadl, or such upstarts as Phyeyilii.

Nobody on the Tchi side seemed to think that Carlson's upcoming opus could possibly be anything but a
disagter. Which was pretty much how Carlson wanted it. He didn't talk about it much with the rest of the
human writers, with the exception of one conversation he had with Sandra over weffles.

It was, it followed, the last thing he wanted to talk about, since it had been years since shed made him
wafles

But shesad, “ Y ou know they'relying in wait for you, right? That they're pulling out every stop to make
thishumiliaing?'

He had been in the act of pouring his maple syrup, amoment that had possessed significant sensua
pleasuredl by itsdlf, snceit had been years since hed indulged his famous passion for maple syrup and
found extreme significance in the very fact that Sandra had managed to obtain some for him, here on the

Tchi homeworld. “Weve taked about this, my love. The more effort they put into destroying, the further
| can throw them with my own brilliant rhetorica ju-jitsu.”

"I'm just saying that you don't have to go through thisjust to impress me.”
Hisfork hovered over the treasure on his plate. “Do you redly think I'm doing thisjust to impress you?"
Shecolored. “Well, aren't you? At least alittle?"

Carlson put down hisfork whileit still remained unwaffled. “I'm crazy about you, Sandra. I'll dways be
crazy about you, and I'll dways count driving you away as the second worst mistake | ever made,
directly behind that liability clausein my second novel contract. And it'sanear thing, even there. But if
you think I'm doing thisfor you, you're wrong. I'm doing thisfor Shakespeare, Dickens, Twain, Ibsen,
Chekhov, Hemingway, Steinbeck, VVonnegut, Rowling, X'uffasch, Dawntreader, and everybody else
those people have locked outside the city gates and thrown garbage at. I'm doing this because | want
past those gates so the trash starts landing on the right heads for a change and because | happen to be
the one who thought of away to build abig wooden horse in the shape of amanuscript. Impressing you
isjust awonderful added benefit."

Sandras lips moved without emitting sound. Then she found her voice and said, “Eat up. Y our waffles
are getting cold.”

He picked up the fork again, suppressing ahelplessgrin.
That was about as good asit got, until the day itsdlf.



* * % %

Ontheday itsdf, thefinal confrontation was held, not in the modest seminar room of the earlier Q & A
sessons, but in avast off-campus auditorium, lit by balloonsfull of tumescent vapor, and filled to the very
last seet with Tchi luminaries radiating waves of full-bore disapproval. The stage was furnished not only
with the lectern where Carlson was expected to stand, but aso two long tables, occupied by severa of
the venerable names Carl son had learned about from the collectable cards, their expressions aready
dour and puckered and suggestive of long unpleasant lives spent scraping disagreeable substances from
the soles of their shoes.

Garkh absented himsalf from the carnage being plotted on the dais and strode to the lectern, where he
was greeted by polite gpplause from the two rows of gathered human writers and energetic hissing from
the remainder of the great hdl's population. He said, “My fdlow sentients, we are gathered here today to
judge thework of the human being Brian Carlson, who has claimed himsdlf capable of redeeming the
doppy and barely intdlligible prose of his specieswith awork that incorporates and improves upon the
finest accomplishments of our own. He has refused to submit hiswork for prior review, saying that he
can only present it in its entirety thisevening. If, like me, you doubt that this can be anything but proof of
his salf-deluded inadequacy, you will humor his madnessin coming here with a reception aswarm asthe
oneyou have given me. Gentlebeings, the human being Brian Carlson.”

More gpplause. More hissing. Carlson strode to the podium, waited for the tumult to die down, and
scanned thefirgt row for the pair of eyes most important to him.

Sandragave him athumbs-up.

So did Everett Finn, who had taken the seat beside her. His poor opinion of Carlson had not changed,
but he knew enough to root for histeam, and had wished Carlson luck earlier that morning, with afind,
begrudged, Gotta hand it to you, Brian. You sure do know how to go out in style.

Carlson amiled at both of them, communi cating the absol ute confidence he felt at that moment, then
adopted his academic face and said, “Good evening, everybody.

"My nameisBrian Carlson.

"I'm here, on this occasion, because | believe that I've completed awork that combines the vibrant
narrative power of the best human fiction with the dl-inclusive detail of the best Tchi work: awork that
by implication captures every salient feature of an entireimaginary world, from the smallest blade of grass
to thejagged peaks of its most mgjestic, snow-capped mountains. It isaworld asrichly imagined asthe
ones described in such pivotal Tchi works as Pebble and Seeping Fungus and Intestinal Distress, yet
asfilled with dramaand conflict as the greatest works on the Hom sap bookshelf: abook that has been
pared down to its most essentia facts, that nevertheless contains al the others as subtext and implication.
| fed entirdly justified in resting the reputation of dl my race's finest accomplishments on this, the most
important story 1've ever written. It's called The Rock, and it's my supreme honor to present it to you, my
colleagues, for the very firg time."

He took adeep breath, allowed the silence to build build build, and then placed the manuscript on the
lectern before him.

"The Rock by Brian T. Carlson.

"The Rock," hesaid, again pausing, imparting al the possibilitiesinherent in that one sad moment of
dlence, “ sat imbedded in mud beneath a gray, twilit sky."

PaLise pauise pause.



Y ou could hear apin drop.
Then Carlson took a deep breath and added, “The end.”

Then he stepped away from the podium and bowed, waiting for the inevitable tidal wave of disbelief and
rage.

It didn't takelong. All at once, the audience exploded, humans with awestruck cheersand Tchi with

hel pless astonishment. One of the learned figures on the dai's performed a perfect spit-take. Another
reared back so violently he hit the back of his head on the backdrop. Unprepared for the suddenness of
their cue, they glared at each other and at him and at the audience before getting it together enough to
pelt him with incredul ous questions.

What?"
"Isthat it?'

"|sthat thewholething?"

"Isthisajoke?"

"Have you taken leave of your senses, man?"

"What kind of world does this take place on?'

"Isit inhabited?"

"Isthereacivilization?'

"What'sthe average yearly rainfal?"

"Isthisabig rock or asmall rock?'

"How many gramsdoesit weigh?'

"Isit igneous, sedimentary, or compound?'
"Arethereantsonit?'

"How many ants?"

"What's the precise chemicd breakdown of that mud?’
"How degpisit?’

"Isthe water potable?’

"Y ou haven't answered my question about the ants!™

And so on, and so forth, a veritable torrent of angry questions, pelting Carlson's bowed shoulders with dll
theforce of alight spring rain.

Awarethat his enemies thought they aready saw their own victory on the horizon, when that prize was
histhe instant he eected to grasp it, Carlson basked in the moment, reflecting that his colleagues should
have been able to do what he was about to do, as soon asthey became aware of the trap they'd fallen
into; certainly, storytellers had taken the same out since the first caveman told the first mammoth-hunting



anecdote around the firgt fire, and writers had been performing the same trick at academic conferences
ever since. For some, it had even been the entire basis of their careers. It should have been just as
obviousfor those trapped here on the Tchi homeworld. Instead, Sandra and the others had acted like
writers confronted by other writers, never once considering that the true solution to their woes had
awaysrested in taking the traditional out so favored by writers confronted by academics and critics.

And yet it was smple. By the end of thisday, Garkh and the others would be competing with each other
to answer the very same questions they'd just been asking of him.

Content, aready victoriousin his heart, he waited for the weight of al those unanswerable questionsto
reach critical mass.

Then hefired his ultimate wespon.

He gave the learned figures on the dais the most incredul ous ook he could muster and demanded, “ Y ou
mean to tell meyou don't know?"

Copyright © 2009 Adam Troy-Castro
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This one's for the Member s of the South Florida Science Fiction Society Writer's Workshop.
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Science Fact: GEOLOGY, GEOHISTORY, AND “PSYCHOHISTORY": THE
(CONTINUING) DEBATE BETWEEN UNIFORMITARIANSAND CATASTROPHISTS by
Richard A. Lovett

Nobody knowswhy JHarlan Bretz ("J” was hisfull first name) first came to the scablands of eastern
Washington. It was 1922 and he and agroup of University of Chicago students were heading for the
glaciers of the North Cascades when for some reason they stopped early.

Whatever theimpetus, it was adecision that would reshape geology and ultimately play amgjor rolein
our understanding of Mars. Firgt, though, it would get Bretz snubbed by his profession in a debate with
intriguing paralelsto Isaac ASmov's classc Foundation series (written more than two decades |ater).

Both for Bretz and Asmov, the issue was one of gradualism versusrapid change. In Foundation, the
graduaists were engaged in the hypothetica science of psychohistory, which held that whileindividua
human actions are variable, large groups of us respond predictably to socid, psychological, and
economic forces. But there was dso a character caled the Mule, amutant with telepathic abilities that
dlowed him, individudly, to bend the course of history.

Intellectudly, Asmov appearsto have sded with the gradudists, but was aware that unexpected events
(the birth of the Mule) could undermine their predictions.

Bretz's gradudist colleagues (known in geology as uniformitarians) weren't as generous.

* k k %

The scablands are aregion where the rich soil of Washington'swheat country isinterrupted by raw
gashes carved into the dark, basdltic bedrock. Bretz would later describe them as*“wounds only partialy
healed—great woundsin the epidermis of soil with which Nature protects the underlying rock.”

These wounds baffled him. Summer after summer he returned, endlesdy hiking: mapping, mapping,
mapping. The more he mapped, the odder it looked. There were places where, in the words of Bretz's
biographer, John Soennichsen, the hills seemed “V-ed off” a one end, as though they had once been
half-eroded idands[1] Elsewhere, valleys seemed haf-formed, asthough erosion had started, then
abruptly ceased.

There were aso giant rock basinsthat looked for al the world like river-bottom potholes. “ But potholes
aretypicaly afew metersacrossat most,” says Victor Baker of the University of Arizona. “Thesearea
hundred meters across and maybe fifty meters deep.”

It looked like the aftermath of animmenseflood. A Noah-scae flood. The type of thing hisfelow
geologists would ingtantly pooh-pooh. The type of thing nobody would believe.

* * * %

Uniformitarianism says that geological processes occur dowly, over the course of what author John

M cPhee once dubbed “ deep time,"[ 2] in manners we see happening around us, day to day. Thus, the
Grand Canyon wasn't dug by one catastrophic gully-washing rain: It was formed millimeter by millimeter,
by millions of years of perfectly ordinary spring floods.

To the geologists of Bretz's erathis principle had nearly the force of religious dogma. In part, that was an
outgrowth of science-and-religion debatesin which scientists didn't want to resort to miraculous-sounding
cataclysmsto explain what they saw. But it was more than that. Many early geologists were devout
Chrigtians. “1 think that distinction has been very much overplayed,” Baker says.



Rather, he believes uniformitarianism was areaction to the type of scientific snobbery that seesfield
sciences like geology as poor relations to |aboratory sciences like physics and chemistry. To counter this,
geologists wanted afundamenta principle on which to base their science.

"Uniformitarianism was to make the science respectable compared to physics,” Baker says. Physicists
can perform lab experiments. Geologists don't have that luxury. “ So people thought you needed a
principle, to ground the science in something strong.”

Soennichsen thinks it semmed from a deep-set inferiority complex. “[Geologists] weren't guysin lab
coats with test tubes—you were chipping away at rocks, which afive-year-old can do. Theinferiority
complex led them to latch onto this fundamentd principle.”

* * * %

Asl waswriting thisarticle, | took a hikein Oregon's Columbia River Gorge. A 4,000-foot-deep gash
through the Cascade Mountains, it'saplace dl of Bretz's water had to flow through en route to the sea.

Now that | know what to look for, there's plenty of evidence here, aswel. On my hike, | found
water-rounded pebbles hundreds of feet above the present-day river, with no creek in the vicinity to
explanthem.

Back in Portland, my own neighborhood aso fits Bretz's theory. Not far away is an extinct volcano
called Rocky Buitte. Its east Sde—upstream at the time of Bretz's flood—is steep, eroded, stripped of
soil. The west side has more soil, and downstream extends aresidential area known as Alameda Ridge.
In aerid views, the ridge has the classic shape of gravel bars|'ve encountered on many acanoetrip. But
it'sagrave bar writ large, 200 feet above the present-day river.

One of my best friends once lived there. Digging a vegetable garden one spring, we kept coming up with
rocks the size of hubcaps. Not only were they obvioudy water-rounded, they were made of granite or
granite-derived metamorphics. But there's no granite bedrock in our part of Oregon. Her garden was full
of chunks of somewhere far away, washed downstream by Bretz's flood and deposited in agravel bar
200 feet high.

| have abook on my shelves about Bretz and his“HumongousHood.” Humongous barely beginsto
describeit.

* k% k %

Even Bretz was areluctant catastrophi<t. “He kept trying to explain that he'd gone back and looked again
and again, and the only way [he could] account for thisis [by] huge quantities of water,” says
Soennichsen.

He aso had a problem: He couldn't figure out where dl of that water came from.

If you're ageologist looking for amechanism that might create big floods, one placeto look islceland.
The Icelandic floods are caled jokulhlaups, and they're common enough to satisfy even the most ardent
uniformitarian. The most recent, in 1996, produced three cubic kilometers of water in two days, crushing
that country'slargest bridge like a used tissue paper.

Jokulhlaups occur when vol canoes erupt benegth glaciers. Mdtwater collectsin ponds beneath theice
until theré'senough of it to lift theice high enough to give the water away out. Then, poof, no more
bridges, farms, or anything ese that happensto bein the way.

But no jokulhlaup has ever come close to the scale needed to account for Bretz's scour channels. Nor
could hefind a place where big volcanoes might have erupted beneath ice—and fully aware of



jokulhlaups, he looked.

Then, in 1927, he was invited to Washington, D. C., to speak before an elite gathering of geologists. At
last, he must have thought, he/d been given a chance to prove his case.

"Hedid agreat ded of preparation,” says Soennichsen. “He had all sorts of visuds, maps. It would have
taken an hour and ahaf or more to make the presentation.”

But held walked into an ambush. The assembled scientists had no intention of being persuaded, and one
after another, they rose to squash his outrageous theory. Caught by surprise, Bretz made apoor defense,
then, depressed, boarded a train and went back to Chicago.

* * % %

The problem with grand theories like uniformitarianism is that they blind you to what the dataitsef might
betrying to say. “ The grounding for ascienceisnot aprinciple,” Baker says. “ The grounding isthat you
are open to what nature hasto tdll you. If you dismiss something asimpossible, you will not learn anything
about it. It'slike being adetective. If you ignore aclue, it'sthe critica one."

In physics, scientists generally form hypotheses, then conduct experimentsto test them. But geology isan
observationd science, in which experimentsinvolve forming a hypothess, then going out into thefied to
see whether you can find other things that are consistent (or inconsistent) withiit.

"Agan, it'slike adetective at acrime scene,” Baker says. “When they're on the right tack, things begin to
fit apattern that wasn't obvious before.”

* * % %

It appeared that the uniformitarians had won. But Bretz had a secret supporter, aman named Joseph T.
Pardee. During Bretz's presentation, Pardee reputedly turned to someone sitting near him and confided:
“I know where Bretz's water came from.”

Bretz had figured that it had to have had something to do with melting Ice Age glaciers, not far to the
north. Pardee believed the source was father east, in Montana. But the uniformitarian/catastrophist divide
was strong, and Pardee wasn't willing to risk his career supporting a catastrophist. Not yet.

Then, in 1940, as he was retiring, Pardee dropped his bombshell in avaguely titled paper about ripple
marksin the bed of glacid Lake Missoula

Lake Missoulawas an |ce Age lake about the size of one of the Gresat Lakes. It had formed south of the
great ice sheets, in western Montana, when ice blocked what is now the Clark Fork River, causing water
to impound, up to 2,000 feet deep. Geologists had long known about it: Pardee himsalf had mapped its
shorelinesin 1909 and published hisfindingsin 1910. But he'd not mentioned the ripple marks. Those,
held kept to himself.

They werealot like theripples ordinary streams leave in sandbars. But they were enormous. thirty feet
tall, amilelong, and spaced at intervals of 200 to 300 feet. Such features could only be created by an
enormous current: the type of current that could only be produced if the entire lake emptied, practicaly
overnight.

* * * %

Today, scientists know that ice dams are notorioudy unstable. When the one that formed this|ake broke,
they estimate, water roared down the canyons at fifty to sixty miles per hour. It was, quite Smply, one of
the greatest flash floods of dl times.



Pardee never bothered to say where all of that water went. He didn't need to. Anyone who'd heard of
Bretz knew.

Today, scientists have found signsthat ancient Lake Missoulamay have formed and drained dozens of
times over the course of several thousand years. Others have found traces of additional superfloodsin
Canada, Siberia, Mongolia, and Europe. Then in 1973, Mariner 9 returned the first good, close-up
photos of Mars. One of the people who saw them was Baker, who'd done his doctord research studying
the Eastern Washington scablands. What he saw looked familiar. “1t was pretty obviousthat the festures
weresmilar,” Baker says. Today, most planetary scientists believe that Mars too had enormous floods
sometimein its history, though they are till searching for the source of the water.

Bretz himsdlf lived to 98, old enough to watch the Martian discoveries and be pleased at hearing the
newly discovered features referred to as scablands. Better yet, in 1979, the Geologica Society of
America (the very organization that had arranged the D. C. meeting at which he had been so thoroughly
excoriated) awarded him its highest scientific honor, the Penrose Medal.

Bretz reportedly had only one complaint: “All my enemies are dead, so | have no oneto gloat over."

* k k %

Today's question isn't whether there was abig flood in the scablands: It's whether even Lake Missoula
was big enough to account for everything Bretz saw.

Today's " outrageous’ hypothes's, Baker says, isthat additional water came from beneeth theice
caps—Ilike ajokulhlaup but without avolcano.

Theideastems from findingsin Antarctica, where scientists have discovered large subglacial lakes, one of
them enormous[3] More recently, they've discovered that water can flow from one lake to another via
subglacid channds. Could asimilar lake, perhapsfilling part of the great trough of British Columbias
Okanogan Vdley, have belched water big time?

Theidea, Baker admits, isalong shot. “A lot of people would have thought the ice sheet was stable,” he
says. But, he adds, “it'saprinciple of sciencethat if you dismiss something asimpossible, you will not
learn anything abouit it."

That sounds like a pretty good principle for any scientific endeavor. And in the wake of Bretz's
vindication—not to mention subsequent studies regarding dino-killing asteroids—you might think the old
gradualism/catastrophism debate would be findly put to rest.

But that's not the case. It's alive and kicking in history and archaeology. There are plenty of examples,
but the one well ook at isthe eastern Mediterranean.

* * % %
Big Bang in the Aegean

For hundreds of years, the Minoan culture thrived on the idand of Crete, dominating the entire region. Its
most famous ruin isthe palace of Knossos, whose warren of passageways probably gave riseto the
legends of the Labyrinth and the Minotaur.

But then, about 3,500 years ago, Minoan civilization came crashing down. The ruins show clear evidence
of fireand violent destruction, but what was the cause? Some early excavators suggested a cataclysmic
event, but theideafdl into disrepute. By the late twentieth century, archaeol ogists tended to reflexively
blame such culturd collgpses on interna decay, possibly opening the door to invason, says Amos Nur, a
geophysicigt at Stanford University.[4]



Nur attributes that attitude to one of the twentieth century'sleading historians, Arnold J. Toynbee, who in
1939 argued that for the twenty-plus civilizations he examined, the cause of collapse wasinternd, not
externd. “ The breakdowns of civilization are not catastrophes of the same order asfamines and floods
and fires and shipwrecks and railway accidents, and they are not the equivalent, in the experiences of
bodies socid, of mortd injuriesinflicted in homicida assaults,” Toynbee wrote.[5]

In other words, in Toynbeg's view you can't kill a culture with asingle blow, (unless, perhaps, it isdready
dying of internd causes). It'sbasicaly agraduaist view, not dl that different from that of the
uniformitarians of BretZ'stime.

And just asBretz ran into trouble for proposing his gigantic flood, historians or archaeologists who
suggested that civilizations may have fdlen dueto naturd cataclysms have been mocked and may well
have damaged their careers. Thefear is so deep seated, Nur notes, that when one archaeologist
suggested that an earthquake played arole in one city's collapse, she felt compelled to add:

“ Archaeologists of my generation ... were brought up to view earthquakes, like reigion, as an explanation
... tobeavoided if at dl possible."[6]

But the Aegean and eastern Mediterranean liein an extremely active tectonic zone near the boundaries
between the African plate, the Eurasian plate, the Arabian plate, and the Anatolian (Turkish) platelet. As
much as five percent of the earthquake energy released on the entire planet is concentrated in this zone,
says Jdle Zealingade Boer of Wedeyan University in Middletown, Connecticut.[7]

There are dso afew widely scattered vol canoes, the most famous of whichis (or was) Thera, in the
Aegean archipelago of Santorini.

Theralies about seventy miles north of Crete. Sometime about 3,600 years ago, it erupted in the biggest
volcanic blagt in the history of civilization: an order of magnitude bigger than the one that in 1883
destroyed the Indonesian idand of Krakatoa.

It'salittle hard to determine when, precisely, the eruption occurred, but Zeilinga de Boer notesthat sulfur
depositsin Greenland ice cores date the event to about 1645 B.C.E. Tree-ring datafrom Cdifornia,
Turkey, Sweden, and Ireland, he says, al show adecade-long period of severe global cooling at about
the same time,[8] while Chinese records show “yellow fogs,” probably from sulfuric acid, aswell asfrost
induly.

Nobody doubtsthat Thera produced abig, nasty bang. But the demise of Minoan civilization is normaly
dated at about 1450 B.C.E., nearly two centuries|ater.

For gradudists, that's proof that in the long haul, volcanoes are irrdlevant. Hedlthy civilizations weather
whatever disaster befals them; unhedlthy ones are collapsng anyway.

Zeilingade Boer has adifferent theory. He cdlsit the “vibrating string,” and arguesthat natura
cataclysms can have impacts that ripple through history for years, decades, and centuries. Crop failures,
for example, lead to famine and disease; ecosystem changes dter economies and, ultimately, cultures. It's
abit like chaos theory's famous * butterfly effect” or Ray Bradbury's classic short story, “A Sound of
Thunder."[9]

Congder, de Boer suggests, atemblor that in 464 B.C.E. damaged the ancient Greek city-state of
Sparta.

The Spartanswere ardatively small warrior caste, supported by amuch larger dave population. The
earthquake, whose magnitude is estimated to have been 7.2, had an epicenter directly beneeth the city. It
knocked down many buildings and killed many soldiers. It dso killed women and children, depleting the



ranks of the next generations of soldiers. Thus, the Spartans had to fill out their army with daves, “which
wasn't S0 good,” Zeilingade Boer says, “because those people weren't asinterested in fighting for

Sparta.”

Spartalimped on thisway for severd decades, but eventualy was defeated: an event that was one of the
maost momentousin ancient history because it opened the door for the rise of Athens and the ensuing
Golden Age of Greek culture. Without the earthquiake, he argues, the history of Western civilization might
have been unimaginably different.

Nor are such changes limited to ancient history. In 1972, Zeilinga de Boer says, amagnitude 6.2 temblor
in Managua preci pitated revolution in Nicaragua by exposing the corruption of the government, whose
officias usad relief money to line their own pockets. That led to theleftist Sandinistaregime, with magor
influenceson U.S. Centra American policies.

"Disagters have long-ranging after-effects,” Zellingade Boer says. “If amgor earthquake occurred in
Cdlifornia, there would be so many social and economic impacts that people couldn't comprehend it.”

It's a sobering thought. Then he carriesit one step further: “Weve dready seen what asmple hurricane
has done. Imagine when the earthquake that will occur findly raises havoc in San Francisco.”

* * % %
So, what did happen in ancient Crete?

One possihility issmply that weve got the date for the collapse of Minoan civilization wrong, and that it
actually occurred earlier, in theimmediate aftermath of Thera. The generdly accepted date for the end of
Minoan civilization comes from matching up pottery stylesin Crete and Egypt. But that's not rocket
science. There could be problems, Zellinga de Boer suggests, with either the matching or the Egyptian
dates.

But there's no obvious reason to suppose the accepted date for Minoan collapseiswrong. Morellikdly, if
Theradid deliver the mortal blow, it Smply took along timeto play out.

Zeilingade Boer's hypothesisisthat the eruption and associated earthquakes damaged Minoan cities,
while the tsunami ruined harbors and boets, vita to a seafaring civilization. This opened the door for
Mycenaeans (Greeks) to move in asthe surviving Minoans dispersed. In an interesting Side effect, he
argues, the Minoan written language was adapted for use by the Greeks. Pre-Therathey had no writing.
Post-Thera, they did. That ripple, far down Zellinga de Boer's vibrating string fromitsinitial source, might
mean that the very philosophy and science of Western Civilization owesits genesisto asingle volcanic
blast. At theleadt, it'san interesting idea.

* k x %

Mycenae and other early Greek cities were not themsalves immune to destruction. 1n 1993, Robert
Drewslisted forty-seven mgjor archaeological sitesin Greece, AsaMinor, Syria, and Israel that show
clear sgnsof collapse, fire, and/or abandonment somewhere between 1225 and 1175 B.C.E. “Withina
period of forty or fifty years... dmost every sgnificant city or palace in the eastern Mediterranean world
was destroyed, many of them never to be occupied again,” he wrote.[10]

One was Myceneeitself.

Traditiondly, blamefor dl of thisdestructionislaid at the feet of mysterious, marauding “ Sea Peoples’
who attacked, pillaged, then vanished. There'sjust one problem: Nobody has a clue who the Sea
Peoples were or why they didn't hang around to enjoy their spoils. In fact, the reason they're called Sea
Peoplesisthat nobody can figure out where € se they might have come from.



In 1993 Nur visited the ruins of ancient Mycenae, where he wasimmediately impressed by the fact that
the city'sfortifications had been built atop an obvious fault scarp. Obviousto him, at least. To the ancient
Greeks, it probably looked like any other cliff, which they happily incorporated into their fortifications.
Nor, he redlized, had archaeol ogists appreciated the significance of that cliff, whose surface was smooth,
polished: aclear Sgn of geologically recent seilamic activity.[11]

Thanksto their anti-catastrophist mindset, Nur adds, archaeol ogists haven't been dl that good at actudly
looking for evidence of earthquake damage. That's unfortunate, because earthquakes and marauders
leave different types of ruins. If afault line cuts directly acrossawal or fence, for example, movement of
the fault will put adigtinctive kink into it. And that's not the only smoking gun for earthquake damage. If
raiderswereto destroy atemple by pulling down its columns, the columnswould probably fal every
which way, depending on the angle a which they were pulled. The same would probably occur if
abandoned buildings collapsed of old age. But when columns or pillars are knocked down by
earthquakes, they tend to fall in paralld rows.

At least astdlingly, valuables—ranging from grain to gold—may lie beneath earthquake-collapsed walls:
not likely if looters were instead responsible. In addition, crushed skeletons indicate that something
brought everything crashing down agood deal more quickly than warfare was cagpable of doing in the
millenniabefore gunpowder.

Nur believesthat Drews' citeswere actudly devastated by a*“storm” of earthquakes that struck one after
another (though war may aso have played arole, asriva kingdoms took advantage of the holes knocked
intheir enemies’ defenses).

One of the arguments that had |ed archaeol ogists to dismiss earthquakes as a crackpot explanation isthat
Drews devadtated cities are spread over a900-mileradius, avastly larger areathan could be affected
by any single earthquake. But we now know that earthquakes can occur in sequence, as stresses shift
aong fault lines. That's exactly what happened in Indonesia after the mammoth Sumatran earthquake of
December 26, 2004.[12] Bardly three months later, an adjacent segment of the same fault was hit by
another gigantic earthquake. And in Turkey, from 1939 to 1967, astring of seven earthquakes
(magnitude 5.6 and larger) progressed westward adong 500 miles of the North Anatolian Fault, which
runs south of the Black Sea. That's just one of severd faults that could have contributed to Nur's
3,200-year-old earthquake storm.

* * * %

Ultimately, al of this brings us back to Asmov, chaos theory, and the Foundation series.

From atheoretica perspective, many of us, like Toynbee, Bretz's critics, and ASmov's psychohistorians,
areinherently drawn toward gradudism. After dl, it offersthe promise that if we can but tease out the
rules by which the world works, past, present, and future events are well ordered, predictable, and under
control.

On the other hand, predictability makesfor poor stories. As readers, we are biased toward Bretz's flood,
the Mule, Nur's earthquake storm: These have more the flavor we're looking for.

But it may be that Bradbury and chaos theory have it better: The laws governing the world may bewell
ordered, but maybe they are so incredibly sengtive to smal changesthat predictability is, to dl intents
and purposes, impossible. Zelinga de Boer's vibrating string isagreat model for aternate history. If he's
right, the story optionsare virtualy unlimited.

Scientificdly, | like grand unifying theorieslike graduaism. Infiction? Give mealittle bit of vibrating-string
chaos, any day.
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1 Comments from Soennichsen come from persond interviews. Hisbook, Bretz's Flood, wasin press
when this article was written and should be available now, from Sasquatch Books.

2 The phrase gppearsin Basin and Range, perhaps the most e oquent book ever written about geology.
It's not clear, though, whether McPhee wasthe first oneto useiit.
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Novdette: QUICKFEATHERS by Alexis Glynn Latner

* * * %

[llustrated by Wolf Read

* * * %

Welearn from our predecessors—but it's harder when we can't converse with them.
* * % %

Planet Greenisageologica puzzle wrapped in an ecologica enigmainsde aplanetologica mystery. The
geologica puzzleisthis:. A planet that's had vegetation for hillions of years should be oozing with
petroleum. But we can't find it. Not in the places Earth-trained geologists know to look. The landscape
west of Unity Base getsalot of ther attention anyway, because the geologists are convinced that the
underlying rock formationswill yield ail, if we can just figure out the rules of the geologica game here,

I'm not convinced that we need to play this game. Green has other sources of energy—sun, wind, and
abovedl, tides. Yes, oil iswonderful stuff that yields fud and petrochemicals, plastics and medicines, but
none of that will solve the crissfacing us now. Our compulsion to seek oil strikes me as a superdtitious
reflex; it'slike resorting to black magic. It'sbecausein dl of our hearts, theré'sacold core of fear that
there may not be a human future on Planet Green.

My rolein resource exploration isaerid survey. | fly amotorglider equipped with scanning and mapping
ingruments. The motorglider's engines run on biofuel produced from plant matter, but most of the
time—more and more, as| learn my way around the sky—the motor stays off. | take advantage of
atmospheric thermals, which are abundant in the long days here, and | work ridge lift when theréswind.
So | usudly don't need the enginesto keep usaoft. By “us,” | mean myself and my observer. It's
dangerous to be out done on Planet Green. The danger haslessto do with the environment than with
what's between our ears—how we react to an environment we didn't evolve in—but that doesn't make
the danger any lessred. The buddy system is Standard Operating Procedure for everyonein the field.

Given the cross-training we've dl had, my aeriad observer could be anybody from amechanicto a
medical technician to astray scientist. My favorite observer happensto be atheoretica molecular
biologist. Hisnameis Joe Toronto. After the long starflight from Earth, depending on how optimistic you
felt about this new world—or how much trouble you were in on the old world—some of us changed our
last name to honor our city of origin. Joe came from Toronto. | grew up on afarm near Brightwood,
Tennessee. | choseto keep my family name, and I'm still Rebecca Fisher, but | named the motorglider
Tennessee Kite.

Joeworkslong hoursin Unity Base, and it's hard, risky work. He's repairing the human genome,
damaged by our starflight taking hundreds of yearstoo long. Every so often he likesto get away and ride
withmein Kite. Heisthe most imaginative scientist 1've ever met, which makes a surprising difference:
He's better than anyone ese at seeing what none of us expect here.

* k x %

The long days of Planet Green give thermas plenty of time to develop. And overdevelop. One day Joe
and | found the sky getting crowded with clouds that had roiling gray rootsand icy crowns. | diverted to
one of my emergency runways, astretch of rough limestone ridgetop marked by an orange emergency
supply barrel anchoring awindsock. With arainstorm bearing down on us, we jumped out of the
motorglider, tied down the wings and tail, and ran for more substantia cover. Where the ragged ridge
abutted adightly higher hill there was enough of an undercut to provide asheter from the storm.

We ducked into the undercut with a cursory look around for hazards like loose rocks that could turn an



ankle. We knew we wouldn't meet anything dive that was particularly dangerous. Animd life on Green
tendsto be small, dow, and soft. No dinosaurs, no birds, no herds of herbivores with carnivores stalking
them. The most conspicuous life form on the ridge was afrilly blue lichen with chartreuse fruiting bodies.
Planet Greenishig on lichens.

At the back of the undercut | noticed a narrow gap with deep shadow behind it: acave. | turned on my
pocket flashlight to investigate the cave. At first | found nothing but stone, sand, and silence. Then |
noticed a black substance coating the ceiling. | touched the black stuff with agloved finger. It wasn't
mold. It dso wasn't sticky asphalt, but looked enough like some form of carbon to make my interest level

pikevery high.

"Back up,” Joe said. The sharp edge on hisvoice told me he was either excited or darmed. |
backpedaled until | bumped into him. “Look down.” He pointed past my shoulder at the floor of the
cave, afine-grained gray stone with sand drifted over it. The sand amost covered along, shdlow, curved
depression. “Look at the whole floor. What do you see?’

The depression extended dmost the fourteen-foot width of the cave floor, and it had an unmistakable
shape. | yeped, “Wingd"

Rain lashed the ridgetop outside. The cave stayed dry and quiet. We brushed sand off the shapein the
stone. Under my fingers there appeared a stony tracery of feathers at the edge of awing. | was
astounded.

Planet Green seems primitive, quasi-Devonian, yet life on Green isolder than Earth itsdf. That'sthe
ecologicd enigma. After peaking in complexity eons ago, the ecosystem on Green devolved from more
gpparent complexity to less. Lichens and ferns are ubiquitous, while we haven't found anything flowerlike.
What Joe and | had discovered in the cave was far more momentous than flowers. We were looking at
thefoss| of an extinct Green bird. It had lain in fine-grained, water-saturated sediments, undisturbed, as
itsflesh dissolved and its form turned into daty stone.

I've seen pictures of the Archaeopteryx fossils on Earth. Even the most intact of them looked likea
run-over, Smashed chicken. The creature on the cave floor was very different. With itswings
outstretched in alifelike way, crested head turned to one side, tail fanned out, it looked at peace.
Entranced, | was only haf aware of Joe prowling around the rim of the cave until | heard himtakeina
sharp surprised bresth. He said, “ Remember cunaiform—the first writing—marks pressed into clay with
adgtick to count sheep and vases of olive 6il ?!

Joe'sflights of mind could leave meway behind. “What about it?’ | looked up. My eyes had adjusted to
the dim light, and | saw markings on the cave wall. Rows of marks spiraled from the celling of the caveto
the bottom of the wall, where the marks were obscured by drifted sand.

Joe stood there amiling at the marks. “ Anybody who can count can think."

Aswhat he meant sank in, it made the hair on the ngpe of my neck rise. “ The black stuff on the calling,” |
sad. “It's soot from ancient fires.”

* * % %

There's one possibly sentient species on Green that we know of, and they don't even live on land. The
speciesin question is something like a cross between sedl's and sea cucumbers with some salmon thrown
in. We call them Green sedls. Every springtime they migrate out of the seaand swim upriver to reproduce
by giving birth to live young, who then spend an undetermined amount of timeliving on land aswhat we
cal zucchini dugs. Joeis convinced that the Green sedls devolved from beings much like us. “They
discovered fire, worshiped a bird god and wrote in the cave, and later returned to the sea,” he says.



Everybody el se thinks the sedls are boring, smell bad, and have unattractive offspring. Thetruth may liein
the Green seals DNA, but it'snot Earth DNA, and it'll be along time until Joe can read it.

Greenisageologica puzzle wrapped in an ecologica enigmainsde aplanetologica mysery.

The planetologica mystery is Planet Blue: amoon as big as Green, but covered with oceans and rotating
s0 rapidly that hurricanes ceasdlesdy spin acrossitsface. A large moon isavery good thing for an
earthlike planet to have. It sabilizes the planet's axis of rotation, providing seasona change within a
climate that doesn't vary wildly. It generates tides, making the interface between land and sea
procregtive. Earth's own moon had alot to do with Earth's evolutionary success. Planet Blue, though,
doesn't make scientific sense. No ecosystem as old as Green's should have amoon as close as Blue.
Over hillions of years, the two worlds would spira away from each other, spin down, and end up
phase-locked with each other, having the same period of rotation. Planet Green'sleisurely day isfifty-two
hours long. Fast-spinning Planet Blue's day iseight hours. That can't be, not unless there's been mgor
interference with nature.

In the early days of the colony, we sent an unmanned exploration drone down through the hurricanesto
sample one of theidands on Planet Blue. The drone came back with achip of rock that turned out to be
an artificid material. Theidand chainsin the worldwide sea of Blue are artificia stuff. For reasons
unknown, somebody |ong ago changed Planet Blue on purpose. It was remodeled on amind-boggling
scale, nudged back in from maybe ten times asfar away asit is now, and spun up.

Bluesartificid idands show two hundred million years of weathering. Tens of millionsof yearsisalong,
long time for sentient beings. That long ago on Earth, there weren't even any mammals yet. Whoever the
movers of Blue were, they're nowhere in evidence and are probably extinct. Could they have been the
oneswho wrote in the cave? That seems like the most unlikely hypothesis of all—that beings capable of
moving aworld would worship birds.

With dl of us busy founding acolony, trying to understand ancient cave-writing rates as asideshow, a
hobby to be pursued in spare time, of which we have very little. Our brand new civilization will soon need
to tap into Green's natura resources. Metds, diamonds and corundum, uranium, and, if you ins €,
petroleum. We won't repesat the chain of eventsthat sent Earth's ecosystemsto hdll in ahand basket.
Resource extraction on Planet Green will proceed delicately and deliberately. Thefirst stlepissmply to
map what's here and understand why various resources are where they are—to learn the rules of the

geologicd game.

Everybody out in the field, though, keeps an eye open for the fine-grained, aluvid sedimentary rocks that
can present bird fossils. Now that we know to look, were finding lots of them. Most resemble thefirst
one, fossilized bone, beak, and dl, with wings fanned out. We've aso found rock shelters, grottoes, and
additiona caveswith writing on thewalls. Some of the Sites have been exposead to the e ementsfor
millions of years, and everything is weathered down to wisps. But afew of the caves seem to have been
sedled off until relatively recent, minor seismic activity cracked them open. In those Sites everything iswell
preserved, even the pictures scratched into soft stone or painted in colored pigments on thewalls.
Pictures of birds galore, trees, and quadrupeds and snakelike things—the kinds of creatures you'd expect
to see on aworld with plants, but we've never found here. But no pictures of anything with hands and
tools.

Maybe this cave-writing race had ataboo about depicting itself?

Some of thewriting did turn out to be tallies of numbers. But most of it was far more complex than
enumeration. Even with the help of the sarship'sartificia intelligence, the meaning of the writing proved
elusve. Meanwhilethe tally of worshipfully fossilized bird fossilsincreased. There were three different



gpecies. Thefirst kind had long, tapering wings with a span averaging twelve feet. There was an even
bigger specieswith long, blunt wings. A third kind of bird was much smdler, with rdaively short wings.

Occam's Razor says you shouldn't multiply bird gods without agood reason.

Oneday | wasthermdling in Kite, turning ascending circles on abubble of warm air, not far from Story
Bird Cave and over the same ridgy limestone landscape. The engine was off. Kite wasfunctioning asa
pure sailplane, and | imagined my own shoulders extending into the long whitewings. | could fed the
wingtips dip and lift, reading the textures of the air. Sailplane wings ook deceptively plan—just long
curves and smooth skin with faint stripes—but are as sophigticated as anything ever made by human
hands. The ghostly stripesin Kite's wings are Sinha-Blazek deturbulator strips.

| only wished thered been an Earth hawk, or even just aturkey vulture, sharing the therma with me that
day. On Earth, the only thing better than flying and feding the wings of asailplane as an extension of
myself was doing so in the company of a hawk. It was something about Green that aways made me a
little sad—that the sky isdevoid of feathers, flight and song. So | imagined thermalling with a Green bird.
Happily climbing the sky with my imaginary bird friend, | remembered the marksin the cave, and the
redization hit melike abolt in the blue: Though the marks could have been made by pointed sticks, talons
could do it too. Then | knew the key to trandating the cave writing. It wassmple.

Assumethe cavewriters are hirds.

With that breakthrough, the ship's intelligence began to be able to trand ate the writing that spiraled down
from the gpex of Story Bird Cave. Thisishow it Sarted:

The People were beset by dragons, but the People were brave and swift of wing, and the dragons
didn't eat too many People.

* k% k %

Dragons isahighly questionable trandation. The ship'sintelligence is working on more urgent problems,
and for an artificid intelligence, it may be digtracted. Or it may be eccentricinits old age. Thejourney
here took athousand years of relativigtic time, with astronauts and colonists stored in cold stasiswhile the
intelligence guided the ship. There's no other computer that old, except maybe on Earth, whichis
impossibly distant in space and time. Furthermore, Earth was wracked by war and eco-disaster when we
left. | wouldn't bet on much remaining of civilization there, much less acomputer of the same vintage as
the ship'sintelligence.

Elderly and eccentric asit is, the intelligence decided that it was dedling with amythologica history
involving unearthly beings. When it trandated Story Bird Cave, it upped and used supernatural
terminology.

Between the deep sea and the high Hinge of the All, the world was long and rich. In warm

mar shes that teemed with fish-fingerlings, young People practiced how to be hunters of fish in the
open sea. Dangerous monsters infested the sea, but the People were strong and maneuverable,
and the brave-winged hunters always found fish to bring home. Except for the marauding
dragons, the People were happy.

Then one day a great blue pear| appeared in the sky. It deranged the sea.

That bit stopped the trandation initstracks. Finally, Joe—at work in the lab in Unity Base, with our
doctor, Catharin, who's hiswife and my best friend—suddenly laughed. “ The pearl in the sky was Planet
Blue"



Catharinisn't fazed by Joe's fugues of imagination. She countered, “Why cdl it a pearl?’

"Their universe was abivave. Seain the bottom haf, sky in the top haf. The Hinge of the All wasahigh
mountain range beside along, narrow coastline. And their home and—the coast between the mountains
and the sea—was the mest in the cosmic shell.”

| heard about Joe's guesswork that night at supper in Unity Base.
"Story Bird Cave could be ahistorical record,” | said.

"That would depend on how the rest of the story goes,” Catharin answered.

* k x %

The sea rose. Waves climbed onto the land and snatched at the People€'s nests. The sea flooded the
nursery marshes, and sea monsters swam up into the marshes. The old People said: That sky pearl
has deranged the sea. The sea is climbing out of its nest. Soon we will be caught between hungry
dragons swooping down from the air and many-toothed monsters swimming up out of the sea,
with nowhere safe for our young. The world is ending.

It'samigtaketo think of anything on Planet Green in Earth terms, but | can't resist imagining a Cretaceous
seafull of toothy plesiosaurs. Then the big blue moon gets shoved in close—as near to Green as Luna
wasto Earth, but six timesthe apparent sizein the sky, and twenty times as bright. It twanged Planet
Green hard—probably set off earthquakes and vol canoes, possibly induced globa warming and rising
sealeves, and ceartainly created tides like nothing the Bird People had seen before.

There was a bold young fish-hunter named Wander. Now Wander said: | have watched the sky.
Not all clouds blow against the Hinge of the All and stop. The highest clouds freely go back and
forth. Maybe there is another world on the other side of the Hinge of the All. | am brave and
strong and [unclear]. | will go look.

The she-People, brooding eggs saved from the waves of the sea, clacked their billsin anger. They
said: You should stay here guarding our nests!

But he set out anyway.

Clear asabell, except for one word. In the phonetic notation we're using, the unclear word is/a*a. It
consigts of the most common vowel sound in the language flanking arasp or rattle from abird's throat.
[A*al probably means* smart,” because next comesthis passage:

Wander was very /a*a/. He remembered what the old People said about dragons. He waited for a
windless day and set out early in the morning because he knew that the dragons couldn't climb the
sky then. Without a strong wind, dragons can only fly down.

| visualize the story's dragons as pterosaurs. A survey team out in the field recently found afoss like that.
It looks mangled, asif it died by accident. Like pterosaurs, it would have been too big to get airborne
without a headwind, too heavy to stay airborne without ridge lift or midday thermalsto keep it up.

A dragon leaped from a cliff, its greedy beak gaping. But Wander had /a* a/ feathers. He outflew
the dragon. Unscathed, he soared into the high chasms of the Hinge of the All.

That /a* & word perplexed mefor weeks. Meanwhile, | carried geologists and their instruments al over
locdl creation searching for crude ail. Greenisvery old and has been vegetated longer than Earth has

existed. Plenty of organic matter should have accumul ated underwater and been buried by st and sand,
heated and compressed and cooked into oil. The geologists have identified ancient basins, the ghosts of



long-dead seas, and deep beds of shale and sand. Places where oil should seep and puddle and pool
under the planet's skin. Except geology on Green apparently didn't work that way. On some of my flights
| imagined my Green bird friend again because the imaginary bird was better company than the frustrated
geologig Stting in Kite's passenger seat. | pondered how a Green bird might feel about flying. |
wondered what /a* & could mean. I've never seen afegather that's smart.

When | found alittle spare bandwidth in the uplink to the ship, | talked it over with the intelligence. We
decided on the word “quick.” Wander was brave, strong, and quick. Asachild hewas a quick study.
Hisfeatherswere quick in the sense of aerodynamic. Animperfect trandation, but it'll do for now.

* * * %

Wander expected it to be hot in the Hinge of the All. Did the Sun not alight on the Hinge at the
end of every day? Instead it was bitter cold. Frigid winds blew in Wander's face, tossed himto and
fro, and tried to fling him against raw stone.

It took humans more than a century to learn how to fly up close and persond with mountains. Sailplane
wreckage in the Alps and Andes and other mountain ranges attested to the danger of the learning curve.
In that environment, hang-gliders have some advantages over sailplanesand airplanes. A hang gliderina
bad patch of wind may be able to put his feet down and land. Which iswhat Wander did.

He took shelter in the lee of a boulder. Even there the wind disheveled his feathers. Cold and
hungry, he longed for the nursery marsh of the People, the warm water full of sweet crabs and
minnows. Then he heard a voice. It said: Hello!

Awitch hovered in the air.
Witch? Theintelligence's peculiar linguistic sensibilities are showing again.

Of thethree kinds of Green birdsthat were interred in watery sediments, the smallest kind has opposable
clawsat the main bend of their wing. They were sometimes buried with artifacts, including polished
stones and sticks just the right size for their opposable claws to grasp. Using sticks might have seemed
witchy to Bird People like Wander who talked, but didn't usetools. Instead of “witch” I'll use the word
“raven.”

When | mentioned thisto Joe, he shook his head. “No organism here is what we knew on Earth. Green
birdsaren't birds. Green sedls aren't sedls. Green genes are deoxyribonucleic acid, but with coding utterly
dientoours”

Joe may have been the smartest human being in the twenty-first century. He was a genetic inventor,
creating genetic tools and marvels and afew monstrosities that never should have seen thelight of day.
Findly he made an enemy so powerful and so vengeful that Joe's only escape route was the starship. In
his spare time, Joe tries to understand Green DNA.

| conceded his point about Green life. But convergent evol ution happens. On Earth, both bats and birds
had wings. A penguin'swing had the same cross-section as afish's body to move efficiently in water. For
my own pargphrase of an ancient story written by birds, I'm going to call the Green birds with short
wings and opposable digits“ Ravens.” Not “Green ravens.” Microanayss of foss| feethersfound
evidence of color; their plumage was purple.

Now the Ravens were smaller than People and lived in all the nooks and crannies of the world,
eating every kind of small thing with fur or scales or feathers. That included nestlings, so
she-People on the nest spread their wings and clacked their bills whenever Ravens came near. The
Peopl€e's sentinels at the nursery marsh chased Ravens away. But in the bleak Hinge of the All,



even a Raven was better company than wind and snow and rock. Wander moved over and the
Raven deftly landed beside him. The Raven carried a magic stick under hiswing. Leaning on his
magic stick for balance in the wind, the Raven asked Wander: What brings you here?

Wander answered: Theworld isending. | want to fly over the Hinge of the All and look for
another world.

The Raven cocked his head and said: You have long wings and quick feathers, but you don't know
the ways of the wind in the mountains. | do. Let me ride on your back and let us go together. I'd
like to see another world, but own wings are too weak to make it over that.

The Raven pointed with his staff. In the distance the highest part of the Hinge of the All stretched
like a bleached sea monster's bony spine from one end of the sky to the other. Dismayed at the
sight of it, Wander asked: Do you think there's a world on the other side?

The Raven answered: When | pry at stones or roots or leaves or ice, there's always something
interesting to find. We should pry at the edge of the world and see what's there.

Never before had any of the People had a Raven for a companion. But the world had never been
about to end either. Wander said: Hop on.

* k% k %

The best guessfrom the intelligence is that the consonant in /a* & was atrill. Nice to know, though it
would be nicer to know what the word means. It comes up again and again.

Now the Raven's name was Quickclaw. He preened his feathers smooth and perched between
Wander's shoulders. Hunching low as he clung to Wander's feathers, he taught Wander how to
ride the wild tangled winds. They threaded their way through the Hinge of the All until they saw a
pale green plain among the mountains. Quickclaw shouted: We need to rest and eat. Fly down,
but be careful because Sky Spiders live there. They go back and forth to the sky on strings, and
they have many shiny things and pry even more than Ravens do.

God Almighty. Does*back and forth to the sky on strings’ mean contrails? Could thisbe the intelligent
race that moved Blue, and they had a space base on an dtiplano on Green? Story Bird Cave might
contain higtorica cluesto the ultimate mystery of Planet Green—the huge blue moon. By pointing that
out, | got the priority of trandating Story Bird Cave upped.

The ship'sintelligence soon produced this:

Wander spiraled down to a quick streamin the high plain. They thirstily drank. It was very cold
that night, but Quickclaw found a hot vent in the ground. Snails clustered around the vent. They
gorged on snails and stayed out sight of the Sky Spiders. After two days they saw strange flat
clouds overhead. Quickclaw climbed on Wander's back and said: Fly high!

Wander flew up and up. Quickclaw urged himon: Fly higher!

Wander beat his wings and climbed higher into the sky than he had ever flown before. The breath
sawed in and out of Wander's lungs until he thought his chest would burst from exertion. Then a
strong wind seized him and lifted him up, higher than the Hinge of the All. The tallest mountain
bore a smoking black crater on its peak. It was the Perch of the Sun, scorched from the Sun
sitting there.

Quickclaw spotted lenticular clouds, asign of mountain wave. Wander flew up into thewave and it



carried them over the highest mountain in the range, which was alive volcano. | wanted more about Sky
Spidersand didn't get it, but | did get evidence that this story isrdigble. It describes mountain flying
redigtically. People with wingswould know.

The cold air was too thin to feed Wander's blood. He dizzly panted. The edges of his vision faded.
Saring ahead, he saw the Sun gliding away fromits Perch. Wander stretched out his aching
wings and followed the Sun. Quickclaw shouted: Look! Under the Sun!

Below the Sun a green land stretched away into distant haze. Wander glided down into good thick
air. Then he laughed. The Raven on his back chortled and cheered.

* k k %

The starship'sinteligenceredly is eccentric. Stubborn. It doesn't like to speculate about what comes next
until it's sorted out what it dready has. | think itslinguistic expertise was based on a professor who kept
her cards up her deeve until her conclusions were ironclad enough to publish. The next line of the story
came out as Beyond the Hinge of the All, they found many cathedrals. Theintelligence couldn't
explain why it used that word. Then it wouldn't give me any more trandation of the story. | wished we
could bring alinguist-colonist out of stasis, but there was no way to justify that, for an incredibly ancient
linguistic puzzle, when our colony's future had just hit an utterly unexpected roadblock.

Not only wasthere no crude ail in the sedimentary rocks, waiting for usto find it, but there were no
diamonds in igneous rock formations. No copper or iron ores anywhere. No bauxite. No uranium. We
came up empty-handed for every mineral resource on our shopping list. More people were avake now,
revived from stasi's, including the core of the colonia government. And the boneheadedness of our
leaders was astonishing. They weren't interested in developing the resources that we had in abundance:
sand, sun, seg, and tides.

When | fumed about the colonid government's stupidity, Catharin shook her head. “It's not smple
supidity. They're afraid, and they haven't yet faced it."

She knows about facing fear. Asthe starship's physician and chief medical researcher, sheld realized
early what stasisthat lasted a thousand years had done to us. It wrecked molecules, triggered
autoimmune disorders and cancer, and, in indgdious ways, damaged the human genome. She's battled
biomolecular catastrophe ever snce. To help her, she enlisted Joe, who had been no humanitarian on
Earth. Hisunflagging genetic repair work represented amajor change of heart, after he faced hisown
psychologica demons soon after we got here.

Cat and Joe both knew that dl of our origina colony planswere dead on arrival a Planet Green, and for
there to be ahuman future on Green, well have to invent new plans. When | advocated dternate
resources, they backed me up. Meanwhile there was endless discussion about the puzzle of geology so
deficient in metas, ail, diamonds, etc.

| had my own guess about that, but | only confided in Cat and Joe. | told them, “If Green wasthe cradle
of acivilization powerful enough to move the blue moon, then on the way up they mined thisworld out.
Therewon't be much Ieft for usto find."

"The ground rules are different from Earth,” Joe said ironically. “We knew that."
"Y es, but we can't comprehend what it means,” Catharin pointed out.

In the end, the cathedralsriddle solved itsdlf in the very next line of the story: They saw no peoplein the
branches. Oh. To birds a tree can be a cathedral.



Therest of the Bird literature usesimages even more poetic than that. There's one cave so large and with
S0 many scratches on the walsthat it might be alibrary. It's mostly untrandatable. The Bird People seem
to have had amystical Dreamtime concept, somewhat like that of the Australian Aborigines. The Green
Dreamtime inspired reams of otherworldly poetry.

Story Bird Caveisasmpler type of literature. It has the eearmarks of being ancient ora tradition that
crystdlized into writing soon after writing itsalf wasinvented. The origina eventswere carried in the Bird
Peopl€'s unwritten memory for along time and turned and cut and polished like gemstones. Whoever
findly wrote it down added their own rudimentary literary sengbilities. But it's understandable. Modtly.

They glided down to a small river. Wander saw the riffle that gave away a fish. He swooped to
seize the fish in histalons. Wander ate the fish and it was very good. In the grass beside the water,
Quickclaw snatched up a fat little no-legs. It quicked and he ate it with relish. Right now | don't like
my trandation of /a*a as*quick.” The context makes the word seem to mean “twitch.” Languageis
based on metaphors, and this particular metgphor isn't obvious to hominidslike myself. Especidly not in
the next line. Quickclaw said: Thisisa good world with plenty of quicking meat! Evidently, /a*al can
mean “delectable.” Maybe food so fresh that it's still twitching asit goes down qudifiesasredly tasty ...

At the end of the day the Sun fluffed its fiery feathers and settled into its nest at the end of the sky.
Wander said: Thisisa good world. My people could live here.

Cleaning his bill, Quickclaw said: | would like for my mate to see this.

Asfar asweve decoded the Green Bird literature, there's nothing about Wander's people having mates.
Maybe they were never monogamous. Or they dwayswere. Either way, it wasn't adetail worth singling
out. On the other hand, therés alot in the literature about mated Ravens. Ravensin love, Ravens making
babies, Ravens fooling around with Ravens other than their mates. Ravensin off-and-on mating Situations
that seem to resemble my relationship with our colony's chief helicopter pilot, Dom Cady. Humansarea
lot like the Ravens.

* * * %

We know where the Hinge of the All is. Onceit was acoastd range of high mountains, but eons of
weather and the tidal assault of the sea eroded it down. On the seaward side, after the new blue moon's
tides scoured away the Bird Peopl€'s homeland, erosion rebuilt awide doping shelf of land. Salt marshes
grew back again.

Inland from the mountains, awide shalow basinfilled in and heaved up into the ridgy limestone plateau
that's there now. Findly we arrived and picked thistimeworn mountain range to bear thefirst human
footprints on Planet Green. Unity Mountain, with our base on itstop, isan unimpressive mountain now.
Two hundred million years ago it was the volcano called the Perch of the Sun.

At midday the Sun bypassed its Perch on its way to its nest at the end of the sky. At night the
great blue pear| raced across the dark sky. The starsin the blue pearl's path dimmed, hiding from
it. Wander said: At home in the old world, the blue sky pearl is driving the sea crazy. My People
arein danger. | must go back to them.

Quickclaw said: We should pry at the valleys on this side of the mountains. We might find passes
that will be easier going than flying over the mountains into the wind.

Now Wander had been thinking about the cleverness of Ravens and how, being much smaller than
the People, the Ravens ate different things. Wander said: When we get home, let's invite your
mate and your relatives to help my People fly the mountain winds, so People and Ravens together
can come hereto live. Ravens would all enjoy living here. Ravens could pry for a thousand years



and not find all of the new thingsin this new world.
Liking the idea, Quickclaw chortled.

Wander flew homeward with Quickclaw on his back. They picked their way through windy, barren
passes in the Hinge of the All. Finally they reached Quickclaw's home territory. They soon found
Quickclaw's mate. When she heard what Quickclaw had to say and saw how glossy his feathers
looked from the nutritious food in the New World, she flew to tell her friends and relatives the
news. But when Wander saw the old world again, he knew that he didn't have much time. The
deranged sea was chewing on it. The world looked like a ragged blade of grass. The sight
wrenched his heart.

| know how Wander fdlt.

Like Wander, after | grew up | journeyed far away from home. Farmers, including my parents, tend to
want descendants who stay on the farm and an offspring or two who go find success in the wider world;
belt and suspenders. | had three brothers, dl hardworking farmers. | wasthe kid who left the farm. |
became an engineer and an astronaut with missons to the Moon and asteroids under my belt. But when |
came homefor my firg vist in ten years, | saw that we werein big trouble. Earth's oceansrising in the
twenty-first century had triggered huge population shifts when people living in coastdl areas were flooded
out. Sunbelt cities like Chattanooga and Atlanta, burgeoning at the end of the twentieth century, grew
even morewildly. That meant alot of farmland paved over. It dso meant family farm economics trumped
by high-output factory farming. Factory farms bred not only livestock and crops, but pesticide-resstant
weeds, anthelmintic-resistant internal parasites, and antibiotic-res stant diseases. Every one of those
problems threatened the Fisher farm.

Totopit dl off, Earth's destabilized climate brought caamitous rainsto the hills of Tennessee. Wherethe
ranswashed raw gulliesin the hills, the land looked like it had been raked by monstrous claws. We
Fishers, like everybody elsein the county, had lost most of our crops. We were just lucky that the house
and barns hadn't been in theway of aflood avaanche.

My parents called afamily meeting about what to do. In truth, the question was where to go. American
farmers had been moving to Centra or South Americafor decades. But it had become amost impossible
to find a country that wasn't aflame with violent civil unrest and arable land not overrun by desperate
people displaced by the rising sea. My mother threw up her hands. “Where elsein the world can we
go?" Wewere sitting at the table of our rambling old farmhouse around a still-sturdy,
century-and-a-half-old oak dining room table.

My father looked acrossthe table at me. He said, “ It may have to be to another world.”

Until that instant, 1'd been following the work of the Aeon Foundation with detached fascination. The
Aeon Foundation intended to privately fund a starship to colonize anew world. It was afascinating
endeavor, but | knew | could never leave Earth for good, forever leaving behind the farm and the family |
camefrom, theland | grew up on.

But the land was dying. And my family decided to go to the stars.

* k x %

In his sorrow for the ruin of the world, and because he had spent days in a dragon-free place,
Wander forgot to look up. A dragon plummeted down at him and he barely dodged its gaping
beak. He smelled its foul breath. But suddenly the air filled with Ravens, Quickclaw's mate and
many others, all darting at the dragon's eyes and tail. The dragon swatted at the Ravens, but they
were small and nimble. Wander wheeled close and raked the dragon with his talons. The dragon



turned tail and flapped away.

Wander returned to the People with a flock of Ravensin his wake. He told the People: 1've seen
the world beyond the Hinge of the All. And the Ravens are now my friends, and they will teach us
all to fly in the Hinge'swinds. Let's go.

But the She-people slicked their feathers down angrily. They said: Few enough eggs hatched this
year and our young are just beginning to fly. Do you expect usto leave our young behind? Or let
these Ravens eat them?

Wander said: Show the Ravens where to find fibrous marsh grass and stringy seaweed. The
Ravens will weave nest-bags to carry everyone too young to fly to the New World.

Are we to carry burdens like that and fight off dragons too? demanded the suspicious She-People.
Areyou planning for usto carry snacks to the dragons?

He answered: | have a better idea.
With Quickclaw, he flew south to the land of the trolls.

For tralls, read huge carrion-egting birdswith gray feathers. A better trandation than “trolls’ might be
“teratorns’—the enormous | ce Age vultures of Earth.

Theintelligence's persstence in trandating the words for additiond intelligent bird species as supernatural
beingsisvery interesting. When you think about it, coexisting with an equdly intdligent specieswasa
Stuation we never had as humans on Earth. Or if we did, it wasin the Paeolithic, when Cro-Magnons
shared part of Europe with Neanderthas. By the Neolithic, the Cro-Magnons had the continent dl to
themsdves

* k k %

As| writethistoday, it's Green Y ear Twelve, the twelfth year snce Starfall. My persond account of the
Story Bird Cave trand ation was away's a pick-up-and-put-down, spare time kind of amateur history, but
thelast time | touched it was Six years ago. A ot has happened since then. Some things were good and
hopeful. Other things were ominous or bad.

Earth cropsin our pilot projects didn't grow as readily as we expected. The probable reason was
microbe disconnect. Earth had an invisible world of microbesthat the visible plants evolved to coexist
with. The microbes of Green are dien. Until we get thisfigured out, until crops grow reliably, we won't
revive many farmersfrom stasis. | may not seetherest of my family for awhile.

Without mineral resources and terrestria crops, what we have to work with on Green is sand, sun, sea,
and tides. A certain amount of plastic and paints can be made out of native plant matter, and buildings out
of concrete and glass. What we need more than anything elseis energy. | went back to my origina
profession, being astructura engineer, and | designed atide machine to straddle the river near Unity
Base.

Building the tide machine has taken politics and persuasion, blood, sweet, and tears, and engineering
that's never been done before. It's also cost me one of my best friendsin the universe. Theriver ishow
the Green sedls come inland to give birth to their duglike young. Joe got upset because the tide machine
might kill migrating sedls.

| said, “Look, Joe, for humansto live, something hasto die. It may be cows or catfish or pole beans, but
that's dways the cost of keeping people fed, clothed, and housed. Something hasto die, eveniif it'sjust



the weeds on afalow field when you plow it to plant acrop.” | didn't say out loud what | thought about
the worldview of city people. For city boyslike Joe, food is something that just appears. It costs only
money. The universe doesn't work that way.

Joe sad, “The Green seals aren't weeds."

"No, they aren't, and they can learn to stay out of the tide machine.” | was so upset that | raised my
voice, dmogt shouting a him. “I don't want to hurt the sedls! | don't think the machine will hurt or kill
many of them before they learn to avoid the machine.”

He scowled. “Killing any of them istoo many.”

And then he relentlessly opposed the tide machine. His opposition fractured the colony. Some who took
Joe's sdewere people | cared deeply about. Some on my side were carel ess young visionaries and
otherswere paliticians| don't trust. Catharin adamantly refused to take sides. She stayed on cordial
termswith me, but | could no longer confidein her. For along time | didn't have the heart to go back to
trandating Story Bird Cave.

On my forty-fourth birthday, celebrated with asmall group of friends not including Catharin and Joe, |
picked the story up again where the bird heroes went to talk to the big gray vultures.

The Teratorns lived on a plain of grass between the Hinge of the All and the sea. Herds of
four-legs lived and died on the plain, and the Teratorns ate dead ones. Wander and Quickclaw
arrived at the end of the day as the Teratorns returned to their roost on a ridge swept by the wind
from the sea. Wander said: We flew over the Hinge of the All and saw another world. It has many
four-legged grass-grazers, alive and dead, so thereis plenty of carrion, as well as food for Ravens
and my People. If we join forces, we can all get past the dragons and the mountains and reach a
safer world. Rise as much asit will, the sea will never get over the mountains.

Most of the Teratorns laughed. But one she-Teratorn said: | can see with my own eyes how the sea
surges higher with every tide. When it inundates the grass plain, we will have sea on one side and
stone on the other, with the four-legs all swept into the water for sea monstersto feast on. Then
we will starve. | see no reason to perch here while the world drowns. My clan will go to the new
world.

Now the she-Teratorn's name was Sees-Far-From-On-High.

Another way to render her nameis Descry. But it makes sense for vultures to have along-winded
language with many-syllabled names. Their lunch won't run away whilethey take their time saying things.

Quickclaw's relatives made nest bags, just like they made for their own young, but larger.
Wander, Quickclaw, and Sees-Far-From-On-High decided that the middle of the day was the time
to set out. Into the nest bags went the People's young and the oldest who could no longer fly far.
Then the People climbed into the sky with Quickclaw and his mate and relatives, and the Teratorn
clan carried nest bags full of the very young and very old People. Young Teratorns clung to the
backs of their parents.

In the foothills the air swarmed with hungry dragons.

Not al stories have happy endings. | don't know how happily the story of our colony on Green will end,
much lessthe story of my own life. | fed aneed to find out how the Bird Peopl€'s adventure ended. I'm
guessing that it turned out pretty well. Even though it doesn't look that way now.



Ravens darted around the dragons, pecking at the thin skin of the dragons’ bellies. The most
daring of the Ravens pelted the dragons' eyes with sharp rocks. The People raked the dragons
throats with their talons. Dragon blood watered the wind. The she-People were the fiercest
fighters of the People, keeping the dragons away from the Teratorns.

The Teratorns were almost as big as the dragons, but could turn smaller circles, Sretching out
their wingsin the air that swirled up from the Sun-warmed foothills, the Teratorns climbed the sky
faster than the dragons.

Two young People fell out of their nest bag. A dragon snapped up one of them. The other one
fluttered to land on a Teratorn's back. The Teratorn said: Hang on!

Teratorns with their burdens circled tightly and soared high while the Ravens and the People
fought the dragons. Blood and feathers scattered in the air.

Everyone who was still alive soared after the Teratorns and escaped toward the safety of the
mountain passes. Behind them the dragons hissed in fury. Wander was the last of all the People,
and the dragons almost caught him. But his feathers quickened and he escaped.

In the mountains, the People regrouped and flew on, with Ravens teaching People how to fly the
quick winds. The Teratorns were able to stay higher, in smoother air.

Deep in the mountains lay the high plain with its grass and snails. The People wanted to stop
there. The Ravens warned them about the Sky Spiders. Then Sees-Far-From-On-High called out
to her clan: Don't stop, stay high. | see Spiders getting in and out of shells with wings. And the
Soiders have stretched their threads far and wide. They are cutting holes in these mountains,
melting the mountains hearts like ice, and bleeding the mountain hearts away. We are too big to
hide from those Sky Spiders, and we should have nothing to do with them.

* * * %

Did agiant vulture just describe resource extraction? | think she did. We've been exploring the land
westward of Unity Mountain for resources, but it looks like the Sky Spiders got there first and plundered
theland. Surprise.

A new world wouldn't be new without some surprises—not aways nice ones.

The People found flat clouds and lifting winds and flew over the smoking Perch of the Sun. The
new world unfolded under their wings. The People told Wander: Truly it isa new world with
riversfull of fish. Sees-Far-From-On-High said: There'smore. Far to the west, between here and
the Sun's nest, | see an inland sea, and it has many fish in it and many four-legsin the grass
around it. Thisisa very rich new world. But in the air over the inland sea, | see dragons even
bigger than the ones we left behind.

Oh, hdll. The story started at the gpex of the cave celling, where the lines of marks were obscured by
soot when wefirgt found it. Now the story is down to where the marks were half hidden behind sand a
the bottom of the cave, they've got dragonsin their new world, and the word /&* & is conspicuous by its
presencein the last line of writing around the cave.

* k% k %

A couple of day ago, | shared the sky with cloud-dragons. cumulonimbus cloudswith lightning claws. |
used gliding speed to dodge them, pushing Kite to the limits of its performance, and Kite outran the
clouds. The Sinha-Blazek deturbulator strips on Kite'sleft wing caught my attention. In the striped aress,
the wing skin shimmered. The technicaly advanced materials on the wing were vibrating at just theright



frequency to damp down the beginnings of the turbulent separation of the air stream from the wing.
Deturbulator gtripslet Kite fly better in more attitudes, open up the corners of Kite's performance box.

Just like that line from Story Bird Cave about how Wander got away from the dragons. His feathers
quickened.

It had been under my eyesevery time | flew Kite. Nature got there before Sinha and Blazek did. The
feathers of raptors can vibrate in ahighly specific way, deturbulating the air stream over abird'swings. It
may fed like a pleasant shiver to the owner of said wings. For Bird People, it attracted cultural meanings.
Metaphorically, theword /a* & can mean quiver with wonderful consequences—speed; intdlligence;
harmony; goodness.

| told Joe abouit it. | added that maybe my own mind isn't very quick. I've been thinking like an optimistic
and ox-stubborn engineer, intent on solving a problem without fully understanding it, plowing my way to
the solution of an engineering challenge with principled disregard for unintended consequences. It hurt to
admit that to abrilliant scientist. But my conscience said | had to.

Then | challenged him to figure out away for the sedls and the tide machine to coexist. He thinks he can
get the sedlsto follow a channd around the machine. And I'm holding up the machineto et him.

* k k %
Maybe the Bird People were quick in away we aren't.

At most of the fast-moving, tight-maneuvering moments of human history, we had turbulent separation.
War. Welve had whole civilizations clash and crash. Even on anew world on the other side of the stars,
inacolony only twelve years old, weve dready experienced an ugly rupture.

In the Green Bird'swhole vast literature, we can't find references to wars among Bird Peoples. Territorial
tiffs, yes. Conquests, pogroms, and world wars, no, and nothing about gods and kings either. Perhaps
there's a connection. The Bird Peopl€'s hyperevolved without the destructive turbulence that marked
human history. What made them so quick? Green genes? Having wings? Not having aworld richin
minera resources because an earlier race mined everything out on their way to aleve of technology high
enough to move the blue moon?

Maybe dl of those factors contributed, but | think the true answer iswritten in the last line of the
story—the linethat runsal around Story Bird Cave a the bottom of the wall.

Wander said: Ravens are quick of claw, the People quick of wing, and Teratorns have quick sight.
We are all People, and we are quicker together than apart. Dragons or no dragons, thisisthe
world for us.

Wander was a culture hero. For humans, aculture hero isthe legendary person who discovered fire or
founded a dynasty, or someone who invented a momentous machine at the dawn of history. On this new
world, the dawn of history isnow.

My tide machine works. It turnstheriver tidesinto energy enough for acity.

The sedls are bypassing the machine in the channel that Joe devised. He figured out how to infuse the
channel with water-soluble scentsthat mean thisis the right way, while suffusing thetide machings
water intakeswith smellsthat shriek danger to the brains of the seals. What gave Joe the motivation to
devote months of hislifeto aside channe for Green sedls, I'll never know; | think it hasto do with
expiating hisold scientific snson Earth. How an arrogant primate figured out the high points of the smell
language of giant aquatic dugsis even harder to understand. But hedid it. The sedls are using the channel



and staying out of thetide machine.

Meanwhilethelong, bitter rift in my friendship with Joe had the effect of mending fences between me and
Dom. By thetime Joe and | became friends again, Dom was firmly entrenched in the habit of being my
husband. Our on-again, off-again marriage ison for good.

Dom isferrying materias by helicopter to the site wherewell build the first human city on Green. It will
be acity made of glass, with daylight and starlight streaming into it. Since you can't have a city without
farming—food won't magicaly appear here any more than it did on Earth—we now have an dl-out
project to establish crop cultivation, with the intense involvement of microbiologigts, and the results are
starting to look good. To no one's surprise, or | should say, to no farmer's surprise, we have to have
anima husbandry too. It takes cattle and sheep, their manure and their microbes, to successfully cultivate
terrestrid plants here.

Before long it will betimeto revive the other Fishers. My mother and two of my brothers are agricultura
engineers. Asfarming gets started on Planet Green, there will be Fishers' hands on the plows and mass
spectrometers.

Crops and calves wouldn't matter if we couldn't have children. But thanks to Joe's inventive repair work
on the human genome, there will be ahuman future on Green. Some of the very first children born here
have grown up and had hedlthy babies of their own. Maybe in athousand years, Joe and | will be culture
heroesfor Green humans.

Wander, the bird-culture hero, invented the cooperation of intelligent species.

We don't know for afact that Homo sapiens ever had that opportunity, but it might be atest we flunked
inthe Paedlithic by driving the Neandertha sinto extinction. If cooperating with other intelligent speciesis
atest the universe adminigters, then the Bird People of Green passed with flying colors. They used fire.
They farmed shdllfish and grains—I can't wait to inform my brothersthat the first and finest farmerson
Green wereintelligent crows.

The Bird People domesticated dragons. They adorned themselves with jewe ry, sang songs, dreamed
dreams, made love, wrote avast and subtle literature, and built cities on the shore of their inland sea.
They buried their dead in the silt of the deltas where rivers met the sea. Above dl, they cooperated.

A decade dfter thefirst time | saw Story Bird Cave, after years of poring over digital images of the cave
and the computer's repristination of the origina writing, | went back in person yesterday. Joe went with
me. Humans going out into the wilderness on Green il use the buddy system, especialy when the big
blue moon isnearly full.

I'm afirgt-generation leader now, with alot of leeway if | want to useit. Yesterday | used it. | gave
mysdf permission to light asmall, clean firein Story Bird Cave. Then| sat cross-legged in front of the
long-winged foss| bird in the cavefloor.

"l seewhy you wanted thefire,” said Joe. “It makesthe bird ook dive.” Hickering firdight made the
foss| impression of the bird seem to breathe. The stone feathers seemed to quiver. “What do you think?
Isithim?"

| said, “1 think the Bird People regarded thisas him, and it inspired them.”

If humans flunked the test of learning how to cooperate with another intelligent species back in the
Pdealithic, we may have another chance coming. So far on Planet Green, there were birds whose
intelligence waxed after the waning of acivilization powerful enough to move the blue moon. Thet, our



government assures us, was two hundred million years ago, a span of time that takes the definition of
ancient history to an extreme, and we don't need to worry about the world-movers. But one thing about
petroleum isthat there's such athing as young oil that formsin ten or twenty thousand years. We haven't
found any of that either. | think somebody used it up or took it away, long after the Birds, who never
seemed to have done much with metal, much less ail. The latest guessisthat the Bird Peoplelaid eyeson
the Sky Spidersvery latein their long ord history, long after the lives of their early culture heroes. The
Sky Spiders probably had nothing at dl to do with moving the blue moon. They might have been like us.
an intelligent race from acrossthe gtars, intent on colonizing this old world—or this star sysem—uwith
how much ultimate success, it's so far impossible to say.

| touched the feathersimpressed in the fine-grained gray stone.

My intuition insists that well have a second chance to figure out how to cooperate with another species.
Maybein my lifetime. It might be the Green sedls. Thanksto Joe, at least we didn't start out by setting up
amachine that mangled them. Or maybe therell be new arrivals from interstllar space. If we weren't the
first newcomers, we probably won't be the last either. Or maybe well send amining expedition to the
asteroids of this sun and find the remote descendants of the Sky Spiders.

Somewhere not far away, there are people besides us. They have something to offer us, we have
something to offer them, if both Sdes seeit that way. It never worked out on Earth. But thisisanew
world. When the time comes, | hope well be guided by akindred spirit named Wander, and get it right.
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What does blurring the boundaries of redlity do to ethics?

* k x %

TheBf 109 in front of me continued to jink erraticaly, attempting to spoil my am. | rolled smoothly
toward thekill position. | ignored hiswingman, who was attempting to do the sameto me, but had falen
hopdesdy far behind. Both pilots were obvioudy inexperienced and had squandered their kinetic energy
with high-gee maneuvers. The plane behind me was not an immediate threast and would not be unless|
alowed mysdlf to be led back within hisrange. | pressed my variable scissors attack on the lead plane,
essentiadly acorkscrew pursuit that alowed me to keep my speed up without overshooting him. My
opponent attempted an ill-advised reverse, and | was above him and inverted, an excellent position to
counter the maneuver. | nudged the controlsto drop in behind him, estimated the lead, squeezed off a
quick burst, and was rewarded by little flashes againgt hiswings and fusdage. | use AP, amix of two
rounds of armor piercing, oneincendiary, no tracers. Tracers give avay your position. Theincendiaries
produce flashes when they strike, and ignite the fuel released by the armor-piercing rounds.

His plane became atorch. That made four.

A quick glance over my shoulder confirmed the location of hiswingman. | let him closein behind me, not
quite enough to allow agood shot. | own aBf 109, and have trained on asmulated version. The dender
fighter with the menacing sharklike fusdage and “ greenhouse’ canopy isthe archetypicd German fighter
commonly depicted from the era, and no collection would be complete without one. | knew exactly
where his blind spots would be. A flick of my forearm and anudge on the rudder and my Mustang rolled
gently inverted, then alittle back pressure on the stick dropped me below his nose. He would expect |
had performed a split-S, but once out of hissight, | trangitioned into abig barre roll. He predictably
rolled inverted, expecting to dive onto my six, but my maneuver had kept me out of hisfied of vison. My
left hand unconscioudy worked the prop, throttle, and trim controls as| traded airspeed for dtitude. In
seconds, | was above him, adso inverted, and dightly behind him. I could dmost sense his confusion,
wondering where | was, as| pulled back on the stick and poured forty-eight rounds a second of haf-inch
diameter, two-inch-long stedl projectiles, traveling at three thousand feet a second, into hiswings. His
main spars disintegrated, and hiswings came off cleanly. Unlikethe last pilat, this one managed to ball
out. That madefive.

There are many myths about air combat. Most peoplethink it isal about lightning reflexes and the ability
to pull high gees. They bdieveit isbest done by the young. | claim otherwise. If you rely on reflexes, you
arereacting to the Stuation instead of controlling it. A good pilot will stay well “ahead of the plane.” If
you rely on pulling high gees, you rapidly lose speed. Speedislife. Air combat is about figuring out away
to put your guns on the other guy without | etting him put his guns on you. It takes patience, understanding
of the maneuvers, and strategy. It isa problem to be worked, not a desperate and totally unpredictable
dilemma. It takes experience.

| eased back the throttle, reduced propeller RPM, and adjusted trim, scanning the sky as| completed my
roll back to horizontal. Except for my flight of Mustangs about amile behind me, the sky was mine.

"Nicejob, Hdlfire,” said the voice on my headset. “Aceinaday!"
"Eh, like shooting fishinabarrd,” | replied flippantly. “Old age and treachery begt youth and skill. Okay,



end smulaion.”

The scene around my cockpit smulator dissolved. | removed my oxygen mask, unlatched and did back
the canopy, and began unplugging and unstrapping. Thelast of the nancticlesthat had created the
smulation faded into the quantum foam, or wherever they go when not needed, and revedled the walls of
the smulator chamber. The hatch opened, and Wendy Taylor stepped in.

| wondered what she would look like without her dishwater blond hair pulled back in that hideous bun.
Most young ladiestry hard to catch my attention, not because I'm some stud, but for my money. Wendy
was more interested in delivering on her company's clamsfor their smulator tech. | had to respect that. |
try not to judge people by their appearance, but it is hard to not appreciate a heathy member of the
opposite gender. Wendy would not meet the Hollywood definition of beauty, but she had an unusua and
interesting face and intengity in her eyesthat reinforced the overdl impression of intelligence. The
combination was curioudy attractive.

"Well, Mr. Doyle, what did you think?" she asked.

| climbed out of the cockpit, trying to look casud. In truth, | was alittle stiff and one foot was numb. “I
can't tell you how many times I'veflown Y eager's‘ acein aday’ misson. The pilots areinexperienced,
and the planes are obsolete. Thiswas child'splay.”

Wendy rolled her eyes. “ Okay, hotshot, you know what | mean. How'd it feel? Was that the most
redidtic feding you've ever experienced inasmulator, or what?"

| pointed to my left foot. “ The heater is only effective on my right foot. My Ieft foot is nearly frozen solid.”
"We canfix that if you like, but..."

"Ax it hdl! | pointed to my Mustang, parked acrossthe hangar. “It is exactly likethered thing, in
every respect | cantell. The geeforces, vibration, temperature ... you even got the smell right. But
Walkin' Cane over there does not haverea guns. I've flown smulators for decades, civilian and military.
Most make anice rat-a-tat-tat noise when you pull thetrigger and shake alittle. But thisone ...
incredible! | felt likea god! | felt like Thor hurling thunderboltd 1t wasfrickin' awesome!™

Wendy beamed and then turned to admire Walkin' Cane. | tipped my head to suggest we walk over to
it. Everybody loves P-51 Mustangs, which many consider both the best and the best-looking fighter of
World War Two, and possibly of dl time. Streamlined aircraft influenced art deco, but | wonder if art
deco influenced the wonderful grace of the Mustang, including the characterigtic belly scoop that housed
theradiators. And Walkin’ Caneisthe D modd, with the bubble canopy, the feature that wasredlly the
finishing touch. | keep her in polished duminum with blue trim, and | can't imagine a prettier way to show
her off.

"Can| touchit?'
| nodded. She stroked its deek sides. | would polish it again after she went home.
"Thisonedill flies?Isit origind? Can you give me aride?"

"Y es, reproduction, and no,” | gpologized. “Wakin' Canelll isafaithful reproduction, which means
sngle sedt. | have two othersthat are origind, and in flying condition, but they're too preciousto risk
anymore. There's one back east in Kissmmee, atwo-seet trainer, if you redly want to giveit atry. |
could st it up for you."

"Wow!"



"Y up, wow. If you can get this Smulation running as promised, you've earned it. And trust me, you
couldn't afford it if you hadn't earned it. So, how long until you can integrate the time-drill sngpshots?"

That took the wind out of her sails. “Months. The guy you redlly need isRostov."

| laughed and switched to my best phony Russian accent. “What was thing that Rostov said? * Not put
hi-fi historical engramsin sms. Havetried. Not got ethics.””

Wendy shrugged. “I candoiit, but I'll just be following procedures. | have no ideahow it will turn out. As
far as| know, nobody has ever tried putting that high of afiddity quantum snapshot engram into a
smulated person before, much lessaflight of eight pilots. And no way can we get ten bomberswith ten
men eech in at that level, or the enemy aircrews.”

"| thought we could set the nanoticle density as high aswas needed,” | countered. “What's the problem?”

"We can st the nano dengty to anything we want, but there's afundamental bandwidth limit to the laser
hologram that |oads the smulation,” Wendy explained. “They'll haveto be a lower fiddity, but they'll ill
bevery redidic.”

"Canyou a least make the bomber pilots and radiomen full fiddity?*

She shook her heed. “It'sdl or nothing on agiven aircraft. Even working anotch lower in fiddity, hi-fi
sms are spooky to work with. They spot stuff that isn't real. They're damned near dive, and they havea
lot of the memories and perceptions of the person they copy. Make abomber pilot that real and his crew
lessred, and hell think he's flying with zombies. The bomber crews and enemy pilotswill haveto be
stock sim Al characters with personality upgrades based on the snapshots you provided. That'swhat's
going to take dl thetime. | need to create adtatic character for each individual, pixelize their persondities
down to a usable bandwidth, then manualy cut and paste the personalities to the avatars. Speaking of
which, how the hell could you afford dl this?!

"l inherited a pretty good fortune,” | confessed. “1 invested it in space mining and transportation, back
before the boom. And the stock market has been good to me."

"Okay,” shesaid, eyeing me alittle like ateacher talking to a spoiled brat, “ so you're rich enough to have
the World War Two project divert atime drill to Earth's location on the particular date and time where
this engagement happened, get the needed quantum snapshots, and then pay for damned near ayear's
worth of transmission time on abroadband laser to beam it back here from deep space. But why such a
minor engagement? Why not something with commercia potentid like the Béttle of the Bulge, or the
Pearl Harbor attack, or maybe the Marianas Turkey Shoot?"

"Becausethisis not about making money.” | shook my head. “Thisis persona. Theflight leader, Captain
Vince Doyle, isone of my ancestors. A few minutes after the snapshot, hiswhole flight vanished. Never
found atrace. The origina investigation suspected abig midair collison. Whatever the cause, they never
met up with the bombers they were supposed to escort, and those guys got daughtered. | think four
planeslimped home. The bombers suffered sixty-eight casuaties on top of the guysin
great-great-grandpas unit.”

"And | guessyou don't buy that explanation?"

"Heck no.” | shook my head emphaticaly. “They did take off into alow overcast, and that often caused
midairs between pairs of aircraft, but usually near the base. Standard procedure was to fan out as soon
aswhed swere up, each plane taking a preassigned heading. Then, above the soup, they would form
back up. We found them out over the English Channel, formed up and on course, approaching the Dutch



coast, but there's arocket plane below them and | think that must be the answer. The snapshot afew
minutes later shows nothing. They must have wound up in the Channel, and | intend to find out how.
Therewas no officia finding against Gramps, but it happened on hiswatch, and the stink of a suspected
screwup bothers me, even if it was aminor incident nobody el se cares about. | want to find out what
happened, try to avert it, and see what they would have doneif they had the chance to do their jobs.”

"Y ou could do that with alower fidelity Sm, you know."

| nodded. “But | dso want to get to know this man. Flying isin my blood, from more than one side of the
family. I got it from my mother, and | got it from Gramps.” | smiled. “ That's actualy what hismen called
him, because he was the old man of the squadron. He was twenty-two."

"Do you redly think you can get to know him, looking at him from, what, no closer than maybe adozen
meters? Because there is no way we can continue this smulation until you get back to England and land,
without ams of thishigh of aquality spotting thet it isal fake. It's one thing to Smulate eight guysin the
air. A fake airbase of hundreds of people on afake idand nation won't sell.”

"You'd be surprised at the things you can learn about somebody's character from one cockpit over.”

"And another thing,” Wendy continued. “ At this high of anano dengty, if you get too close to these guys
when the bullets are flying, they might aswell beredl. Thisisnot just somelaser hologram, were dedling
with synth-space and synth-mass here. Virtua particles still have alot of the properties of thered thing.
Y ou could bekilled."

"So I'veread. | gather the dangerous volume is roughly a sphere, about the radius of their gpparent
wingspan. I'm not planning to St on thelr [gps.”

Wendy shook her head. “At thisleve of redism, I'd doublethat, at least, and that'sjust if we had one
plane a that level. With eight, plus your own, | have no ideawhat the sm will do. Spaceis distorted to fit
your perspective and the volume of the chamber. At lower resolution, I've seen regions of high redlism
connect two nearby zones of high fiddity."

| looked her in the eye. “This has been my fantasy for years. That'sarisk I'm prepared to take, but I'm
not in the habit of letting the bad guys point their gunsa me. I'm very, very good.”

Shelooked right back. “Yeah, | know your rep. Gerald *Hdllfire Doyle, world champion. One of the
top five smulator pilotsin the world. Twenty-something thousand kills. Well, superjock, thismay
technicdly beasmulator, but thefact is, you'll be up againgt what might aswell be therea thing. And |
believe acouple of those German aces had kills up in the hundreds, didn't they? Real kills, not Smulated.”

"Granted,” | agreed. “But consider that | have morered flight hoursin actud warbirds than most of those
pilots ever did. Besides severa Mustangs and a Spitfire, | own aBf 109 and a FW 190, areproduction
Me 262 in flying condition, and aB-17. | havetrained either in thered thing or faithful smulations of
them. | have been in dmost every conceivable flight combat Stuation, including asingle Mustang against a
hoard of modern jets, and I'm usudly thelast guy flying. Yes, | have around twenty-four thousand sm
kills, some againgt Als, most againgt other human pilots, but to accomplish that I've probably been shot
down well over athousand times. No redl pilot in real combat Situations can possibly do that and survive.
| have learned from athousand mistakes that would have been fatal for pilotsin real combat. Ergo, no
red pilot who has not trained in smulators can possibly have my level of combat experience.

"I'll tell you what,” | challenged. “ Set me up acombat situation. Y ou should have smsof dl these guys.
Give meaflight including Water Nowotny, Heinrich Ehrler, Heinrich Baer, Erich Rudorffer, Water
Schuck, and Erich Hartmann. | think al of them had over two hundred kills apiece. Put them in whatever



German aircraft from the Second World War you like. Put them amile behind me a six o'clock high.
Let's see what happens. Y ou work on that, and I'm going to change into awarmer flight suit and fur-lined
boots."

I'll admit, on the nano smulator they were more of a handful than | expected. | had to chest alittle and
take the fight down to treetop level where | only had to worry about planes| could keep an eye on.
When it was over, my plane was shot to crap, but | wasthelast guy intheair.

* * * %

The months passed dowly. It took al my willpower not to anayze the time-drill snapshots further. | was
itching to know more about the enemy plane far below, but | already knew too much about the threats
wewould face. | had an unfair advantage, and that was nagging me. It would affect the redlism of the
amulation.

| acquired afew more snippets of information that clarified the history surrounding the mission. Onefact
became clear: The mission was planned primarily asadiverson. A larger fleet of bombers and fighters
launched alittlelater, on adightly different heading, and pasted itstarget thoroughly, with minimal losses.
In spite of the catastrophic losses the diversion suffered, it accomplished thisgod, and so there had never
been aseriousinquiry. They were expendable.

Looking at the area snapshots, those poor bomber crews had attracted way more than their fair share of
fighters. Congdering the fur-bdl they found themsdlvesin, they accounted well for themsdalves. Assuming
| could get Gramps and his eight planes past whatever had killed them, they were still going to be up
againg formidable odds. An extra plane with good aim would help.

| looked over their files. The section was part of a squadron that called itsdlf the Duxford Rascals, named
by their former leader, afelow who went by the nickname “ Spanky.” He had been killed in action afew
months before this mission. Section leader Vince “ Gramps’ Doyle, flying the origind Walkin' Cane, was
leading the four-plane “green flight.” His nose art depicted awithered old man clobbering Hitler with a
stout cane. Charlie “ Chatterbox” Power, Jay “Booger” Simpson, and “ Crazy Joe” Walker werethe
remaning pilotsintheflight.

Solomon “Preacher” Roper, the ydlow flight leeder, flew Bully Pulpit. Turner “Reb” Ashby, named for a
Civil War ancestor, flew Black Knight of the Confederacy. Bill “Butch” McNair and John “Spud” Hottle
rounded out the flight.

| was garting to wish the laws of physicsdlowed time travel and not just snapshots of quantum echoes of
the past. | redlly longed to save these guys, but dl | could do was reenact their find flight, trying to
change akey event.

None of them were old enough to die. | remembered a quote by a Mohawk chief named Hendrick,
looking over hiswarriors on the eve of abattle. “If they areto fight, they aretoo few. If they areto die,
they aretoo many."

* * % %

The big day arrived. The smulator was set up to launch from the snapshot made before Gramps and his
section vanished. The dower bomberswere out of sight to the southeast, not yet threstened by fighters,
and unescorted, over Allied-held France. The German fighter squadronsthat had engaged the bombers
were poised to launch as we crossed sdlected waypoints.

| adjusted my gear and settled in to the cockpit smulator. Thisrig was essentidly just the insides of the
cockpit, with all the controls and gages, topped by a bubble canopy. Inside the cockpit was normal
pace, and its surface insulated me from the bizarre physics of the smulator chamber inwhichit sat. It



was part reproduction, but many of the parts were originas. Some were removed as obsolete or
unnecessary during civilian Mustang conversions of abygone eraor recovered from wrecks. The virtua
plane the nanoticle smulator would create around the cockpit would bear the markings of afighter group
based in Leiston, with no nose art or name. Gramps and his squadron were based at Duxford. | would
be looking for Mustangs with checkered nose cowlings. My oxygen mask was snuggly in place and
delivering good air. | checked my radios for the proper frequency, preset my throttle, prop, trim, and
turbochargersfor the airgpeed and dtitude, and gave Wendy the thumbs up. She closed the hatch on the
samulator as | gave the checklist onelast quick scan.

Theair filled with an interference pattern asthe laser hologram that would program the initid conditions
fired up. Thewalls of the chamber faded as the nanaticles, thetiny virtua synth-space particles that
created the smulation, materidized from whatever mysterious zero-point-energy place they come, and
linked up to make an incredibly powerful massively parallel processor, capable of smulating matter,
gravity, you nameit. Don't bug mewith the details. Aslong as| understand the stock market, I'll hire
people like Wendy Taylor and the eccentric Dr. Rostov to do the dirty work.

A pronounced chill came over the cockpit as the tiny processors recreated the conditions at thirty
thousand feet. Theroar of amplified ripping silk filled the air and shook the cockpit as the smulated
Merlin engine cameto life. | don't know how Wendy managed it, but | could even smell aviation gasoline
and hot oil. The smulated Mustang materiaized around the cockpit, and my gages responded. As|
scanned them, my peripherd vision revealed blue sky materiaizing above and pink-white cloudswith
occasiond patches of gray seabelow. The early morning sun was ahead to the right and would be an
annoyance for the next hour or so. | kept one eye on the clock, the other scanning the sky asthe last
minute before the snapshot wound down. As the second hand neared the mark, the simulation reached
lifdike clarity. In the few seconds remaining, | fired ashort clearing burst on my guns, blasting away the
tape that covered the gun ports. It wouldn't do to have my new companions chide mefor forgetting to
test my armament.

The moment arrived, and the planes appeared at ten o'clock, ten miles distant, and a thousand feet lower.
For the uninitiated, pilots picture their horizontal Situation as an antique clock face. Twelve o'clock is
graight ahead, Six isstraight behind, tenis off to the left and dightly forward.

"Holy crap, anybody €l se see that flash?’ the radio crackled.

"l did. Itslike the sky suddenly changed color alittle.”

"| saw that too. Hey, bogey at four o'clock, ten miles!”

"Easy Booger, looks like one of ours.”

"Jumpin’ jeepers, how'd he sneak up on uslike that? We must be snoozing.”

| keyed my mike. “ Green flight leader, thisis Hdlfire out of Leiston. | had asick engine thismorning and
got alate start. They said | should try to join up with you guys.” | eyed the clouds below nervoudly,
looking for what | suspected would be an Mel63 Komet rocket plane, atiny thing with abullet-shaped
fusdlage and swept wings like aswalow. Thoselittle pests are fast and can climb nearly straight up.
They're usudly lightly armed and can't stay inthe air long, but it wasthe only threat in the area. I'd seen
accounts of one armed with a specia weapon that could account for a sudden loss of an entire squadron.
“| was wondering when you guys were going to spot me. Put your heads on swivels. Werein enemy air.”

"Hey, Hdlfire, isit? 'Y ou know aguy named Bill Blystone? Used to wrench for us, transferred to
Leigon.”



| can't say Wendy didn't warn me. These were more like redl pilotsthan Als, and they probably had
connections al over England and the States. It was going to be difficult to avoid getting tripped up.

"Cut the chatter, guys. That's not appropriate information over theradio in enemy airspace.” A flash of
motion from the cloud below caught my eye. A black speck emerged thousands of feet below Gramps
and his companions. “ Green flight, breek |€ft, yellow flight, break right. Bogey below you, straight down,
risng fast off the cloud layer. Me 163.” As| broadcast my warning, | was dready advancing my
propdler RPM.

Green flight executed a neat section turn to the left, while yelow flight did an equdly pretty onetothe
right, just as a stresk of dense grey smoke erupted from the nose of the Komet. That was no dow-firing
cannon, that was arocket pod. | watched in relief as the cloud, which had resolved into hundreds of
spikes of smoke tipped with tiny sparks, shot through the space where the Mustangs would have been. |
checked manifold pressure and RPM and advanced my throttle, then dropped my left hand to the rudder
trim whedl to compensate for the torque. My plane began to accelerate.

"Hoooo-leee shit, what was that?"
"I don't know, but Hellfire, you can fly on my wing anytime."

| keyed my mike. “Wdll, boys, | suspect he only hasthat one shot, and he should be about out of fue by
now. Let'sseeif we can keep him from getting home."

The Komet, no doubt blinded by the smoke from his own wegpon, shot through the gap between the
two flights, which were not in position to go after him, and probably had not had time to advance power
from cruise. Thetiny rocket plane arched over toward the west, behind the fighters. 1t would have been a
good choice, but he evidently had not noticed me. As he came over the top and lined up on the Dutch
coast for the glide home, | did in right behind him. A quick burst found hisfud tanks, and he must have
had enough of the notorioudy touchy hypergolic bipropellant for one last burst of speed, because he
exploded ingantly. Histiny planetotaly disntegrated, and the pilot emerged from the firebal engulfed in
flames and writhing. In al my years of Smulations, I'd never seen anything likeit. I've seen Al pilotsclose
up many times, but never one that appeared to be in agony. | watched him fall to the cloud deck and
never saw achute.

| didn't even haveto drop my externa fuel tanks and aquick glance told me the other planes till had
theirs, aswell. Themisson wastill on.

"Hélfire, thisis green flight leader. Nice shooting. Too bad you just shot down something they say the
Krauts don't have. Would have made a nice score. But you're more than wel come to come down here
andjoinus”

With my excess speed, | closed with them eagily. “Green flight |eader, I've been briefed. Soundslike
welve got afight coming, and I'm alittle surprised you guys are using the radio so much.”

"Shoot, Hellfire, that's our style. Heck, we hope the Krauts know we're coming. They just took a shot at
us, and not only did they miss, we picked up another plane! If they keep it up, well be awhole wing by
the time we get home."

"That'll be enough, Chatterbox. Hellfire, Gramps. I'm the squadron leader today. Pleased to have you
aboard."

As| closed with them, | considered the Situation. Thiswas a section, not afull squadron, and | wondered
if that was part of the ruse. Gramps could not say it, but considering the diversionary nature of their



mission, they may have been ordered to use the radio liberally. That may have been part of the reason
they were killed in the real mission. Or maybe they were sdected because * Chatterbox Charlie” would
be with them. Maybe they were not just heading into trouble. Maybe they were trouble magnets.

They say bomber escort missions were hours of boredom interrupted by moments of stark terror, but |
found thefirgt leg of the flight entirely pleasant. The cloud deck broke up just inland, and the view was
spectacular, but mostly | was just enjoying the company. | didn't say much for awhile, | just listened to
thejovid patter, while scanning the sky for signs of trouble.

Preacher spotted the bombersfirst. “Gramps, Big Friends at two o'clock, right where they should be.
Been expecting to see them for afew minutes now. Funny, one second, nothing, the next second they
werejust there”

Oh, great! They spotted another limit of the smulation. The bombers were till ahundred miles away.
Preacher must have eyes as good as Y eager and Anderson to have spotted that.

"Check your oxygen, Preacher,” Gramps advised.
Not long after that, | spotted the first enemy fighters. “Bogeys at nine o'clock, maybe thirty miles.
Grampslooked to hisleft. “Taly ho! Got ‘em. Okay, boys, get ready for afight.”

| watched the enemy planes, wanting ever so much to go bust up afew, but | smelled arat. “I don't
know, Gramps. Those are Bf 109s, and they don't look like they're interested in our Big Friends."

"Bee Eff? Look like M esserschmittsto me."

| shook my head. Man, wasit easy to get tripped up by period terms. The historically correct Bayerische
Flugzeugwerke designation for the plane wasrarely used in the war. “ That they are, Gramps, but | think
they'readiverson. I'll bet they have inexperienced pilotsin them, hoping to draw us away so the
Focke-Wulfs get a clean shot at the Forts."

"Roger.” Therewasalong pause. “Diverson. Right. Okay, guys, keep the missonin mind."
"Littlefriends, thisis Sweet Rose O'Grady. Areyou our ecorts?’

"Roger, Rose. Betherein afew.”

"Hey, can anybody see any red on their tails?"

"Naw, they're the hotshots with the checkered noses.”

"Swel. Not many of them, either.”

The bomber crews did not seem al that thrilled to see us. It occurred to me that the Red Tallswere
escorting the main body of bombers for which we were the diversion. “ Guys, do you know why they
were looking for red tails?"

Gramps answered. “ They were hoping they drew the 337th, instead of us. | met some of those guys
when they were the 99th. They were atached to my unit at Anzio."

"Those colored boys? Why would they want abunch of darkies?'

"Hey Reb, ain't your planethe ‘Black Knight? That's one of their nicknames. | always figured you was
just trying to pass.”



"That doesit, Spud. I'm acuttin’ off your bourbon ration.”
"Hey, I've heard they've never lost abomber they were escorting to enemy planes.”

That was not quite true, but the legend was powerful, and not far from the truth. Evidently the bomber
crews bdieved it, likely from direct experience. “ So I've heard,” | commented. And then anidea
occurred to me. For me, smulated combat has aways been agame, something | pursued for individua
enjoyment and to rack up an impressive score. So why had | spent afortune to come here and
experience thisterrible time? Why had | just passed up an opportunity to go bust up abunch of unskilled
pilots, asetup dmost identical to the classic “acein aday” mission? I've never enjoyed bomber escort
samulations ... they're time-consuming, difficult, nerve-wracking, and it dways bugged me if somebody
screwed up and we lost some. If we failed to protect the bombers, so what? Thiswas only asimulation.

But it certainly didn't fed likeasmulation. | was keenly aware that the ten Flying Fortresses just ahead of
us each carried ten men, with ajob to do, and most of them would die or be taken prisoner if wefailed
to defend them. Dozens of German planes were converging on them, each carrying apilot with loved
ones somewhere down below. They might or might not be Nazis. They were men defending their homes
from people intent on dropping huge iron bottles full of high explosives on those homes.

And those tons of high explosives were being dropped in hopes of hitting some target of strategic
importance and thereby shorten the war.

And I, we, had ajob to do. “ Guys, do you want to know how those guys from Tuskegee chalked up that
record? They'renot in it for glory, and they don't give arat's ass about their score. They're disciplined.
They know their missonisto stick with the bombers and defend them. They don't go off chasing after
fighters"

It was alittle hard to tell, with severa radios transmitting at once, but | believe | could make out cheers
from our Big Friends. Pretty damned sophisticated behavior for Als. | wondered just how much
persondity Wendy had managed to copy from their originas.

"Duxford Rascals, thisis Gramps. Hellfire just nailed it. Let's show the Forts a checkered noseis as good
asaredtall. Jary likesto attack from the front of the formation, or from above. A tight formation of
Fortswill rip ‘em up if they hit from the Sdes or behind. Y dlow flight, blue flight, take up position ahead
of the bombers and break into eements. Green flight, red flight, follow me. Break into elementsto the
right and | eft.”

S0, blue and red flights? Nobody said anything to contradict him, so maybe the radio chatter was part of
their ingtructions after dl. Either that or we had a squadron that was half phantoms.

"Hédlfire, snce you forgot to bring awingman, you want to join my ement?’
"I'll come up topside with you, but | don't need awingman.”
"Pride goeth before afdl.” Preacher'svoice.

"Y ou wanna give me your widow's address before the shootin’ starts? | promise I'll console her.” That
was probably Chatterbox.

What could | tell them? | had enough kills recorded, flying solo, to account for most of the Deutsche
Luftwaffe? That | learned to fight on agizmo called a computer against smulated pilots that were dumber
than stumps, with wingmen that were no better? A good wingman can practicaly read your mind and
workswith you with minima and very smple communication. But the smple smulators| first learned on,



and which most hobby pilots|earn on, made wingmen usdless, or worse. So | developed tacticsfor
fighting solo, including the Situational awarenessto know where dl the planes around me were, and what
they were up to. | have sincelearned to fly with awingman, but there are maybe a dozen pilotsin the
world | consider good enough to trust my six to, and, frankly, these guys, none of whom had hit sixty
missonsyet, were not on thelli<.

"I'velost too many. | don't want the responsibility. | can take care of mysdf.”
| could sense the stunned silence over theroar of the Merlin.

Flying with awingman has been doctrine for USfighter pilots sincethefirst World War. Thetacticiswell
proven. It saved lives and increased the success of our forces. They bdieved iniit, heart and soul. But
many notable aces, especialy among the Germans, had mastered the art of solo combat out of necessity.
The scores of thetop US aces were tiny by comparison to people like the six | had tackled to prove my
point to Wendy. | was better than the best the enemy could offer. Oh, and by the way, I'm amagic man
from the future, and | can't be killed. Therewas no way | could tell these guyswhy | didn't want a
wingmean.

| considered the tactics they would probably use. Unlike the movies, where the best pilot leads the
attack, smart leaders usudly took the wing role for themsalves. They put the newbies, fresh out of training
and used to shooting at towed targets, out front, where they could focus single-mindedly on the target.
The old pros, who had achieved that status by learning to keep a careful watch all around, defended the
ases of their aggressive but careless young charges. And the old guys usually got plenty of chancesto
fight. The rookies were good bait.

That was more or lesswhat | had in mind. | would be backup wingman for the two high elements. Buit |
could not be everywhere a once, and | didn't want them counting on me. | would be like Richthofen, on
the edges of thefray, diving in to save acomrade or pick off an unwary enemy.

"Bogeys a twelve o'clock high,” Preacher announced. “Fifty miles, closing fast. | make out twelve—no,
sixteen. Focke-Wulfs. Thelong-nosed modd by the way they're moving."

Not good news. | hate Focke-Wulfs, especialy thelong-nosed later models that were designed for high
atitude. They were astough as P-47 Thunderbolts and nearly as ugly, with the blunt-nosed look and
circular cowling of dl fighterswith radia engines. Their thick fusd ageswith smd| bubble canopies gave
them amuscular look. The Thunderbolt was caled “the Jug” because of that appearance, and | suppose
the somewhat smaller FW190 could be caled the soda bottle. They were armed like tanks, with multiple
rapid-fire cannons intended to shred bombers, they were fast, and they tended to have excdllent pilots. |
frankly would rather have been up against an equal number of jets. And if anybody disputes my
assessment that they are ugly airplanes, try looking over your shoulder and seeing one pointing those big
guns at you, and you'll soon share my opinion.

We would have one thing going for us. On thisfirst pass, the enemy planes would concentrate on the
bombers and would ignore us as much as possible. We were about to experience a head-on pass with a
combined closing speed over eight hundred miles an hour. Thetime available for a shot on target would
barely be seconds against a thin head-on profile. We didn't have enough fightersto take them al on, and
even if our marksmanship and luck were perfect, haf of those nasty things were going to rip through the
formation of bombers.

The only good thing to say about the situation was the B-17 is a pretty tough airplane, too, and the fast
pass would not alow the Germans much shooting time. If we could force them to weave, we might spoil
their ams. After that, we would have to see what the Germans would do for a second pass. They might



circle back around for another head-on pass where the guns of the Forts were weakest, but that took a
lot of time. Or they might use their speed to climb and loop back over from the top, facing only thetop
guns of the bombers. We had to be ready for either tactic.

"Hey, Gramps,” Preacher asked, “how close do you want usto our Big Friends? They make me
nervous. Sometimes they shoot at anything small.”

"Hey, squirt, we can tdll the difference between afat wolf and a skinny little pony. Y ou got nothing to
worry about unless some skinny little Messerschmitts show up.”

"Theresyour answer, Rascals. Stay close enough to do the job and far enough away todo it intime,”
Gramps advised.

"Rascds, thisisRoge. If | may be so bold, we're not exactly defenseless. When you're between us and
the enemy and closer than about amile, try to keep our shooting lanes clear. Sometimeswe fed kinda
hel plesswhen we can't shoot for fear of hitting our guys.”

"Roger, Big Friends. Were ateam. Rascalss, timeto drop external tanks."

Asl| switched to the internal wing tanks and reached for the release, | had time to remember an irony of
the war. Compared to the Germans, the Allieswere wallowing in fud. The Mustang had onetank in the
fusdlage, tanksin both wings, and typically carried drop tanks. Y ou used the fuselage tank first, because
it made the planetail heavy and foul handling in afight. That meant there was generally plenty of extrafud
in the drop tanks when they were discarded. And it was good stuff, high-octane gasoline, not the crappy
synthetic potato squeezings the Germans were forced to use by thistime in the war. | wondered what the
psychologica effect must be on the German pilots, watching aswarm of Mustangs dropping so much
precious fuel in one coordinated move. We could fly for hours and still befat with fud, but, even on short
flights, they had to conserve every drop.

We were setting up for thefirst pass when Preacher announced, “ Stay sharp. There's another wave
about thirty milesbehind these"

As| dove on theincoming fighters, | pictured the location of the bombers behind us and selected apair
of Focke-Wulfs| could rake without crossing the line of fire of the Forts. | let loose two quick bursts and
saw hits on both. One began trailing smoke, but kept going. | think | hit the other in the windscreen,
because histhick glass armor seemed to suddenly go cloudy. With luck, he would have difficulty aiming.
The passdone, | pulled back and put my plane into climb, intent on looping back to stay closeto the
bombers, smultaneoudy keeping an eye on the enemy fighters and conserving energy for whatever would
come next.

The smoker was done for the day. He lost dtitude and quit after one ineffective pass. The one with the
damaged windscreen fired blindly and pulled up to pass over the Forts. Caught in a crossfire of severa
top turrets and waist guns, his plane was torn to pieces. He bailed out of the wreckage. Two other
enemy planes were destroyed on the first pass. | could see that the Forts were taking some damage, but
it was difficult to judge the extent. Of the remainder of the enemy fighters, about half began to circle
around for another pass from the front, while the other haf pulled up for alooping attack over the top.
Either way, they had to overcome the forward movement of the bombers, and so were playing catch-up.
Advantage, us. Green flight went after the high ones, and yellow flight maneuvered to catch the low ones.

Asthe Focke-Wulfscame over the top, still intent on the bombers, | picked one of the close onesand
drove home an attack, admiring their courage for ignoring us. He presented me an irresistible belly shot,
and | took full advantage of it, riddling hisbelly with half-inch holes. His engine spewed black smoke as
he bailed out of the usdless crft. | rolled on to the six of anearby fighter and peppered him until he



broke off the attack, but did not pursue him. Instead, | picked one of his comrades, trusting the last one
would assume | would stay on histail and would thus not take advantage of my change of target to latch
ontomy six. It worked. | got hits on my next victim aswell, hopefully damaging him enough that he
would have to withdraw from the fight.

| had afew seconds of breathing room to assess the Situation. Between the Rascals, the gunners on the
Forts, and me, the first wave of fighters had been reduced in strength by about two-thirds, an excellent
account. But the second wave was amost on us.

"Yelow flight, take the next wave,” Gramps ordered. “ Green flight, back on top and take these guyson
their next pass.”

| looked over at his element. The Focke-Wulf | had let go was sneaking up behind them. “ Gramps, Chat,
oneonyour tals"

"Break right,” Gramps ordered, and the two planes started a defensive balet, giving metimeto divein
and finish the job. | started to count my kills so far and stopped at three. Thiswas neither the time nor the
place.

Thingswere ablur for the next few minutes, planes every which way, smoke, fire, and tracers
crisscrossing the sky. | got a couple more, and the Rascals and bombers definitely did their part because
the end result was that the Germans broke off and ran for home without crippling any bombers. It

seemed too easy, until the first big black puffs of flak started to explode around us. The job of the fighters
ended when the big 88mm guns on the ground took over.

"See you guys on the other Sde,” Rose declared. “Were over our IP, and you can't help with this stuff."”

Weformed up and watched as the bombers headed straight and true, navigating off of their initial point,
straight toward their target, through the innocent-looking puffs that we knew spewed fragments of deadly
stedl. Those brave crews just had to hang on and take it, dlowing their bombardiersto line up on their
target and release their own lethal cargo.

"Wheres Booger?' Preacher asked as we formed up. “ Anybody see Booger?
"Hewent down,” Crazy Joe answered. “I didn't see achute.”

And in the silent moment that followed, we watched in horror as a Fort exploded over the target. From
thelooks of it, they caught flak in their open bomb bay. We saw no sign of survivorsfrom that plane,
ather.

| was starting to get sick of this, when Preacher spotted another wave of fighters. “ Messerschmitts,
closing from four o'dock, fifty miles”

The bombers released their load, and | stole afew glances between my scans of the sky to watch the
gicks of bombsfall interminably through miles of air, to findly drike their target. “Precison bombing”
waswhét they called it. Precison was consdered hitting within maybe haf amile of thetarget, inthis
case asmall underground synthetic fuel plant. None of the explosions seemed to produce fireballs, and |
hoped the result was worth the price. Today, we would send in an unmanned fighter, or amissile, and
take out the target with asingle dead-on shot. After releasing their loads, the bombers turned and began
evasve maneuversto avoid the persstent flak, until they could join up with usfor thetrip back to safer
ar.

Asthe new wave of Bf 109s closed with us, | hoped these would be the suspected inexperienced flight



we had spotted earlier. When | saw the markings on their planes, | knew otherwise. JG 52 were the
terrors of the eastern front, with some ten thousand kills. Late in the war, severd Staffeln were withdrawn
for servicein the West. I'd tangled with these guys before, and they were pros. “Look sharp, Rascals.
Theseguysaretrouble.”

The rules had changed now that the bombers were done with their target. The Germans were no longer
so fixated on the big planes. They wanted all of usdead. A furious dogfight ensued. Likeit or not, | was
Booger's replacement, and Crazy Joe was my wingman. Or, to be more accurate, | was his, since he
was the less experienced pil ot and needed my watchful eye to keep him out of trouble. The point became
moot when he made a serious mistake and tried to snap his plane over too aggressively to go after a Bf
109. The Mustang is agile, but it does not like snap rolls, and that goes double for aheavy fully-armored
warbird. His horizontal stabilizer sngpped off, and his plane spun out of contral. | watched him struggleto
open the canopy and bail out. He madeit out, but | thought | might have seen thetail hit him ashe
escaped. His chute opened and he drifted down to an uncertain fate.

It wasthen that | started to experience something | had never beforefet inasimulation. | wasangry.
Hell, | was enraged. | had just lost somebody | was supposed to protect and was helplessto prevent it.
| was sick of thewhole situation, and | just wanted all of our tormentors dead. | went after them with a
single-minded intensity | can't remember feding before. In short order, | demolished two more, and was
closng inon athird, when | noticed something amiss about my opponent. His performance suddenly fell
off, and then | noticed his propeler was wind-milling. | was perplexed, because his plane |ooked
undamaged. An enginefallure? Morelikely, hewas out of fud. | felt no pity, and squeezed off a
murderous burst intended to make sure he never bothered an Allied pilot again.

Asl did, my plane began making anoise like a stedl trash can being beat with atireiron. A couple of
holes gppeared in my canopy, and something hit the back of my seet like adedgehammer. Redizing |
had stopped checking my six, | initiated adefensiveroll. Then, as suddenly asit had started, the racket
stopped. | looked over my shoulder to see a Bf 109 trailing smoke and flames off to my left. The plane
rolled inverted, and the pilot fell free. Gramps and Chatterbox were close behind me.

"You'rewelcome, Hdlfire."

| looked around. The bombers had made their getaway toward safer skiesin France, and the remaining
Messerschmitts had turned for home, no doubt critically low on fuel. We had the sky to ourselves. |
counted. Six planesremained of the origina nine. Spud was missng, and nobody remembered seeing it
happen. Cons dering the damage we had done to the other guys, | supposed | should have been glad the
casuatieswere so light.

They suredidn't fed light.

Hying back toward the coast, we maintained radio silence. All of the joking and bragging were gone. |
had timeto reflect that my timely warning had made it possible for the Rascalsto lose only three instead
of al just vanishing, and, asaresult, we had saved al of the bombers but the one that was destroyed by
flak. Ffty-fivelives... how many peoplewould that affect by my lifetime?

But, redly, that had not happened. Asred asit fet, thiswasasmulation. | had not traveled back in time
to save these brave men. | had smply created them again, to satisfy my own morbid curiosity about their
fate. They had volunteered to face aleve of danger | could hardly imagine, knowing they risked losing
their lives and wonderful futures because they felt aduty to their country and the need to stop agenocidal
dictator. They thought that was whet they were doing in the hell | had just put them through. In fact, they
were flying for my amusement. Worse, | knew | had wanted to show off my flying skills, gained by a
technology none of that generation possessed, to my ancestor. And before long, | was going to tell



Wendy to end the smulation, and these wonderful ghosts would fade back into synth-space, as dead as
they had been for over acentury and a hdf.

It struck me then that | had brought them back to life just to kill them again.
England becamevisblein the distant haze,

"Almost home, Hdllfire,” Gramps announced. “I know anicelittle pub in town. Think you can get
permission to join usfor the evening? Y ou look pretty shot up, and | think thisisan emergency.”

"Man, that was a brand-new airplane thismorning,” Chatterbox added. “ The emergency isgonnabe
when your crew chief seeswhat you did to it. Y ou better land with usand put in for atransfer.”

"l wish | could,” I answered with more regret than they could possibly know. “I really wish | could. I've
got to get back."

"Angelstwelve,” Preacher announced. “ Okay to get these lousy masks off."

I confirmed our atitude was now bel ow twelve thousand feet and reached up to un-strap my oxygen
masK, letting it dangle to one side. | turned to look at Gramps, who up to now | had seen only asapair
of eyeswearing aleather helmet, goggles, and mask. | kept picturing him astheface | had seenin afew
black and white photos, but here was the same boyish face in color, aive, breathing, so close, just out of
reach. | wanted to give him ahug and buy him abeer, even awarm beer.

"Damn, Hellfire, how old are you?'
"I don't know, how old do | look?"
"Forty maybe. Even fifty. Did you train in Spads?'

| was tempted to say | owned one, but | preferred my Sopwith Pup, and was older than he had guessed.
“I fed alot older than that, right now."

"Wel, I'll tell you what, old man, you surefight likeawild man. If you want to transfer downto us, I'll
sure as hdll take you. How many did you get today, anyway?

| shook my head. “Who's keeping score? Does it matter?”

"Wadll, at least tell me your name, so | can look you up.”

"Hellfire. Just Hellfire. But it has been aprivilegeto fly with you, Captain Vincent Doyle."
Andwith that, | gave him asdute and pedled off in the general direction of Leiston.

Asthey faded into the distance, Wendy brokein. “ The timeisrapidly approaching. They're getting too
closeto home, and they're going to start recognizing something iswrong.”

"Just afew more minutes,” | pleaded.
"Two maybe, tops.”
"Two, then. Don't ask again, just do it."

And two minutes later, the world began to dissolve.

* * % %



When the hatch to the smulator room opened, | was sitting in the cockpit, tears streaming down my
cheeks, sobbing like akid who had just lost his best friend. Wendy gave me afew minutes. When it
looked like | had theworst of it out of my system, she walked over and stuck afinger through one of the
holesin my canopy.

"| thought you promised you were not going to get too close. How the hell did this happen?!

| looked at the holes, and then thought about the impact behind the seet. At least the shock distracted me
momentarily from my grief and | stopped my childish bawling. I un-strapped and climbed out, then pulled
the flashlight from my pocket and examined the area behind my seet. | built the smulator from as many
cadt-off parts aswere handy. Sincevirtudly dl civilian Mustangs had their armor plating removed to save
weight and improve handling, | had plenty of it available from my stash of stuff. It had comein handy for
mounting the cockpit components. The seat-back armor, asted plate haf an inch thick, had ahuge dent
init, right at the small of my back.

"When this happened, | doubt | was within two hundred yards of any of the Rascals.”
"A yard? What's that, the length of the king's pinky finger?
"A yard is about ameter. Two hundred meters, probably considerably more.”

She looked confused and cocked her head to think for amoment. “WEell play it back. I'll bet you were
between two dements. The complexity of interaction between nanosis hard to predict. I'll bet they
crested aregion of high fidelity between them. | warned you, nobody has ever run asmulation likethis
before.”

"Yeah, and if wisdom prevails, nobody ever will again. Gramps and Chat were behind me, after the one
that got me. The one | was after was heading for Preacher and Reb.” | paused to remember. “1t may
have been more widespread than that. | saw things happen in there that I've never seen before. | think it
was more redl for the other characterstoo. | know damned well it was way too red for me. Rostov was
right."

"They're not gone, you know.” She handed me atissue. “Sokay, | was getting kindateary there at the
end too. | saved thesim. But I'll need to erase it from the unit before you relinquish it.”

"Let metak to your business manager. I'll buy it or enter along-term lease. Something. Although | don't
know why. | can never give them their lives back. The world they knew, the world they thought they
were fighting for today, islong gone. Thebest | could do is maybe givethem aredly nice night in their
favorite pub.”

"I doubt we could fake that well enough.”

| shrugged. “Maybe | owe them an explanation. Maybe they need to understand this. But that would just
compound thesin, wouldnt it?"

Wendy looked around the hangar. “Maybe you could bring them back, here and now. Turn this place
into amuseum. They could work init."

| paused to consider it. The ethical implicationswere huge. “1 need to think,” | said. “1 need to think."
Copyright © 2009 Tom Ligon
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The author would like to thank Bill Gleason for allowing the use of his synth-space nanoticle



simulator technology and its inventor, Dr. Rostov.
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Reader's Department: IN TIMESTO COME

Our Juneissue hasacouple of linked, unusud, and immediately obvioustraits: the cover illustratesa
piece of writing by the artist himsdlf, and that pieceisafact article, not astory. Michad Carroll, well
known and regarded as both artist and writer, recently got an inside look at NASA's plansfor a project
to build an actud settlement on the Moon in the relatively near future, and sharesthat vision with us here.

Asusud, thefiction covers quite abit of ground, including an dternate history in which Gdileo Gdlile is
psychoanadyzed and “helped” by a chap with a suspicious resemblance to Sigmund Freud—told, not
surprisingly, by Harry Turtledove. Dondd Moffitt so venturesinto the past with atime-traveling art
dedler who hopesto get in on the ground floor with one of the Old Dutch Masters. And welll have a
broad spectrum of stories by Stephen L. Burns, Howard V. Hendrix, Richard A. Lovett, and whoever
edsewecanfitin, dl enjoyable and thought-provoking.
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Reader's Department: RADIOACTIVE DECAY AND THE EARTH-SUN DISTANCE by John G.
Cramer

About 22 years ago, the physics world was briefly rocked by claims of evidence for anew “fifth force",
based on reanalysis of datafrom an early twentieth century experiment. Baron Roland von Eotvos, a
Hungarian nobleman, had performed extensve measurements of the correlation between inertid mass
and gravitational mass and published them in 1922. The lead article in the January 6, 1986 issue of
Physical Review Letters had the unassuming title: “ A Reanaysis of the Eotvos Experiment” by Ephriam
Fischbach, et d. Two days later the New York Times ran an article with the headline: “Hints of Fifth
Forcein Universe Chdlenge Gdileo's Findings” describing the possible implications of Fischbach'swork.

Peculiar experimentd resultsfrom Eotvos' gravity measurements and from the behavior of “strange’
K-mesons (kaons) were explained in the Fischbach paper by introducing anew theory that proposed a
“hypercharge’ force, anew fifth force of nature that was gravity-like, but thet repelled rather than
attracted nearby masses. (See my 15th AV column “ Antigravity 11: A Fifth Force?’ published in the
September 1986 issue of Analog.) Fischbach'swork prompted anumber of precison experimenta “fifth
force” tests. These results, when they became available afew years|ater, provided compelling
experimenta evidence that there was no fifth force of the type and strength that Fischbach's group had
predicted. Thefifth forceidea had been falsfied.

* * % %

Wéll, Ephriam Fischbach is back with anew reanalysis of old data. In a paper entitled “ Evidence for
Correlations Between Nuclear Decay Rates and Earth-Sun Distance,” his group at Purdue University has
reandyzed data from long-duration radioactive decay experiments performed at Brookhaven Nationa
Laboratory (BNL) in 1986 and at Germany's Physikalisch-Technische Bundesangtdt (PTB) in 1998.

Both of these experiments were precision determinations of the half-lives of long-lived radioisotopes. The
BNL experiment was a study of the beta decay of theisotope silicon-32 (32S), which has a hdf-life of
about 172 years. Datawas collected over a period spanning more than four years. As a control, the
equipment also monitored the beta decay of the isotope chlorine-36 (36Cl), which has ahdf-life of
301,000 years. Analysis of the data computed the ratio of 32Si to 36C| decay ratesin order to suppress
apparatus-dependent systematic variations.

The PTB experiment was a study of the decay of the a pha-decay radioactive isotope europium-152
(152Eu), which has a hdf-life of about 13.5 years. The measurement spanned over 15 years, and the
equipment also monitored the a pha particle decay of the isotope radium-226 (226Ra), which hasa
half-life of 1,600 years. The PTB group similarly used the data to compute the ratio of 152Eu to 226Ra
decay rates, in order to suppress gpparatus-dependent systematic variations.

The reanaysis of these data by the Fischbach group indicated that in both experiments there were Smilar
time-dependent variationsin the measured counting rates a the level of about 0.1%. Moreover, during a
period of about three yearsin which both experiments were collecting data a the same time, the
observed time variations showed a remarkabl e correspondence.

The observed time variations had a period of one year and gppeared to be roughly seasonal. The
Fischbach group compared the variations with anumber of variablesthat had an annual cycle. They
settled on one particular variable, the distance R between the Earth and the Sun, which varies annualy by
about (greater than or equd to) 1.7% because the Earth's orbit isdightly dlipticd, so that the Earth is
closest to the Sun (R = 147,098,074 km) on about January 3 and farthest from the Sun (R =
152,097,701 km) around July 4. (Curioudly, because the seasons are dominated by thetilt of the Earth's
rotation axis, the coldest weather in the Northern Hemisphere occurs when the Earth is closest to the Sun



and the sunlight is most intense, and the warmest westher occurs when the total sunlight isweekest.)

When the Fischbach group plotted the variaionsin 1/R2 (i.e., an inverse square law form) with those of
the two radioactive decay rate measurements, they found remarkably good correlations. Theforma
probabilities that the observed correlations could have occurred by uncorrelated random Statistical
variation were extremely smal: 6 x 10-18 for the BNL dataand 2 x 10-246 for the PTB data. The
variations gppear to be rea and to be correlated with the Earth-Sun distance.

* * * %

Radioactive decays are supposed to be fundamenta processesthat are well insulated from the influence
of environmentad effects. The Fischbach work raises the question of what possible physica phenomenon
could produce thiskind variation in the decay rate of two distinctly different kinds of radioactive decay,
one dominated by the weak interaction and the other by the strong interaction? Or dternatively, what
kind of unsuspected systematic error could produce dmost identica artifact variationsin two distinctly
different physica measurements performed thousands of miles apart?

One possibility raised in the paper isthat there might be a*“ scdar field” produced by the Sun that

modul ates the value of the terrestrid fine structure constant aand thereby changes the radioactive decay
rates. They cite atheory that predicts such an effect, but note that the coupling strength that would be
needed to produce the observed variationsis about 14 orders of magnitude larger than the theory would
predict.

Another possibility raised in the paper isthat the radioactive decays are reacting in some novel way with
the flux of neutrinos coming from the Sun. Theintengity of solar neutrino flux would follow theinverse
sguare law, and might aso be modulated by changesin solar activity. In afollow-up paper, Jenkins and
Fischbach noted that a statistically significant drop in the decay rate of the radioactive isotope
manganese-54 (54Mn) during the solar flare of December 13, 2006, with several dropsin decay rate
correlated with spikesin x-rays from the solar flare as detected by GOES satellites.

However, there seemsto be a problem with thislink to solar flares. Thefirst paper suggeststhat a
decrease in neutrino flux with increasing Earth-Sun distance reduces the radioactivity decay rete, while
the solar flare paper suggests that the increase in neutrino flux during asolar flare reducesthe
radioactivity decay rate. Y ou cannot have it both ways.

* * % %

Isit plausible that solar neutrinos could modulate the rate of radioactive decays present on the Earth?|
would have to say no. Thereisno known link between solar neutrino flux and radioactive decay
processes (particularly those like the 152Eu a pha-decay that proceeds through the strong interaction)
and our present understanding of fundamental interactions suggeststhat such ahypothetical link is
extremdy unlikdly.

This, however, leaves uswith two questions: (1) what is producing the variations that the Fischbach
group reports? and (2) if such variations do, for whatever reason, depend on the distance from the Sun,
are there other ways of looking for them?

Let'scongder question 1 first. Decay rates, which are measured as particle detections per second,
require atime standard that precisdy dividestimeinto well defined intervals. Thisisusudly donewith a
crystal oscillator that, because of its physical dimensions, oscillates at afrequency that correspondsto an
eectricd standing wavein the crystal. The dimensions of such acrystal change with temperature.
Temperatures, even in acontrolled laboratory environment, can have seasond variationsthat reflect the
externa outdoor temperature of environment and the peculiarities of the hesting or cooling system.



Therefore, | would be very suspicious that the reported variations on radioactive decay rate might
actualy be reflecting sometiny seasond variationsin the time standard used in the measurements. | have
no reason to believe that thisis the problem, but | think that it should be carefully examined before
invoking new physicsto explain the observations.

Asfor question 2, the Earth's orbit has avery small eccentricity, so the annud variationsin R aresmal. A
better way of testing whether radioactive decay rates depend directly on 1/R2 would be to monitor a
radioactive decay process within aspace vehiclein along dliptic orbit with alarge eccentricity, sothat R
has avery large variation. Asit happens, NASA has anumber of space probes that match this
description, because many space probes, particularly those that venture into the outer reaches of the
solar system, are powered by radioi sotope-driven thermoel ectric power sources containing a strong
radioactive decay source that produces enough energy as hesat to power the vehicle. The power levels of
such thermoel ectric generators are carefully monitored because they condtitute the principa power
source of thevehicle.

Therefore, asatest of Fischbach's hypothesis, one should ask NASA scientists whether thereis any
evidencefor variationsin the output level on radioisotope power sourcesin vehiclesinlong dliptic orbits
that would correspond to a 1/R2 variation in the radioactive decay rate. However, | suspect thet |
aready know the answer to this question. If such power-level variations were present, they would be
large and would long ago have been reported by the scientists and engineers of the space program.

* * % %

Inany casg, it'san interesting Situation. We have suggestive but unexplained observationsthat may reflect
anew and unexpected physica phenomenon. It'saStuation that isfamiliar to readers of hard science
fiction and usudly leads to spectacular discoveriesthat drive the plot line. That could happen in this case,
but | doubt it.

* * * %

AV ColumnsOnline: Electronic reprints of over 140 “ The Alternate View” columns by John G.
Cramer, previoudy published in Analog, are available online at: www.npl.washington.eduw/av.

* % % %
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A MEASURE OF DEVOTION
Shane Tourtdlotte
Full disclosureis not dways an option....

"I heard you're having a debate on the starship program, Linny.” Harris Kensll kept his upper body calm
and till for the holo, though hisfoot was twitching out of shot. “I kindawondered why | had to find out
through the newvsnets.”

Evelyn Prothro had the grace to flush. “ Oh, I'm sorry, Harris. Y ou've been, well, quiet lately, and | guess
the foundation's Al took you off the notification list. Y ou'reinvited, of course. Front row, center.”

Harrisamost said yes, but held himsdlf on course. 1 had something closer to the action inmind.” Now
both feet were shaking. “ Something on stage.”

"Redly?’ Evelyn's eyebrows scrunched, the way they aways did when she was dubious about
something. “That's ... unexpected, Harris. | mean, it'sbeen awhile.”

"I know exactly how long it'sbeen.” Down to the day. “I decided it wastoo long. So, isthere any room
for the old guard, or is supporting our brave explorersajob for the youngsters now?"

"You're scarcely old, Harris. That's not—" She stopped and gave him a shrewd look. “ Ageis not the
point.”

Wéll, trading on their shared maturity had been worth ashot. “Isthere another point stopping me?” The
tremble had reached one knee, and he casually lowered a hand to pressit down.

Evelyn thought for amoment. “ This deserves more attention than asimple holocdl provides. Why don't
we meet for dinner tonight? A new place just opened on the north sde, and—"

"I'd prefer Daton's,” Harrissaid, “if that's okay. Something close, and familiar.” She gave Harris another
searching look. “Of course, | could dways cook you up something here. That's been an even longer
while"

That flustered her for aningtant. “No, Daton'sisfine. Makeit Six thirty?

"Perfect. I'll see you then, Linny. Good-bye.” He waited until her image had faded completely from the
platform before giving in to asingle full-body shudder.

But hed doneit. At least thefirst part, the easiest one.

* * * %

It was naturd, he told himsdif, to be anxious about meseting Linny tonight. He was angling to speak in
front of an audience, both live and telepresent, while otherstried to tear down everything he said. It was
enough to give anyone butterflies, even discounting the two-year layoff. Fortunately, the walk to the
restaurant was pleasant and calming. At least with ahedlthy dug of scotchin himit was.

He could see the Daton's sign a block away when anoisy group of college-age kids rounded a corner
and plowed into him. He fdt an ebow, then the brickform of awall againgt his back. The gabbling,
solipsistic clot passed by without an gpology, without even ataunting laugh.

Harriswanted to be mad at them, but the jitters took hold of him again, and he settled for being mad at



himsdlf. It took along look at hiswrist-multi and amantra.of “Y oull belat€’ to pry him off thewall and
push him the last few hundred fet.

Thingsfet much better ingde Ddton's. The low light off the dark-paneled walls, the muffled clink of
glasses and cutlery, the hint of hearty smellswafting from the kitchen al worked to settle him. He wanted
acouple of minutesto draw it dl in and reach equilibrium, but the hostess, briskly solicitous, ingsted on
showing him graight to histable.

Linny was dready there. Sherose and took his handsin hers. “Good to see you again, Harris.” Harris
began to offer his cheek, but there was no kiss coming, so he just sat down.

The menu appeared in the tabletop before him. “ So how'sthe work going, Linny?’ he asked as he
tapped out his choices. “1 don't mean the public relations stuff. How'sit redly going?'

Linny'seyeslingered on her menu. “1t could be better. The eection's not so far off, and theresafair
chancethat all the candidates for the top spot could end up Homers. That's why we arranged the debate:
not just to persuade, but to remind any party that'll listen that theré'sared congtituency for interstellar
exploration.”

"A mgority, last | saw,” Harrissaid, “evenif it isgetting thin."

"It'sgetting very thin. A lot of people drawn by the novelty of FTL flight have drifted away, and others
who joined usin the flush of thefirst mission's success have—" She sighed. “—gotten bored, | suppose.”

"Can't see how that's possible.”

Linny gave him one of those looks. “Harris...” She hesitated, then looked down. “ Any suggestionsfor
what | should order?"

"Oh, don't go by me.” He hadn't ventured outside three or four favoritesin along while, but he wasn't
going to tell her thet.

She gave the menu afew taps, and it went away. She looked back up, more resolute now. “Okay,
Harris. Did you get bored?!

"What? No, no.” Hisfoot gave atwitch. “1 wanted to get back into physics, at least asa consultant. And
| have been writing on the foundation's behalf. Some speeches, some essays.”

"All anonymous™

"Yes. I've till been helping the cause, just more modestly, more quietly. And now, | think it'stimethat |
stepped up and did more. | was hoping that you'd be glad I'd decided that.”

Linny studied him, not even shifting her gaze when the waiter rolled up to deliver their drinks and a bread
basket. Harris knew she was measuring him, contemplating whether his old self was back. He bore the
scrutiny passively, even gilling hisfoot.

"How much more were you thinking of doing?"

He sighed and reached for arall. “I'm not aiming to hog the spotlight. If you had mejust ddliver opening
and closing statements for our Side at the debate, that would be fine.” Was he being too meek again?
“ Anything more would be up to you and the debaters.”

"Hm. Bookending the debate might come across as grandstanding. If you're going to be part of the team,



it needsto be asafull member. Can you handle that?"

He pulled some bread free from theroll. “My debate skills are probably rusty. But if that'swhat it takes
for meto participate, that'swhat I'll do.” He made himsdlf eat the bread, despite a churning stomach.

Her frowning mouth lifted into awry smile. “ A few people at Far Hight will think you'retrying to grab
back power. They won't likeit."

"I'm not trying to grab power, Linny. Earn it back, maybe, but that'sfor the future. One step at atime,”
he said, matching her amile.

She nodded. “All right,” she said, reaching for therolls. “ Say you're assigned the opening statement.
What kind of statement will it be? What will you emphasize?” Shetook abite and chewed dowly.

Harrisknew what thiswas. an audition. He could have taken offense, maybe should have, but he put that
asde. He began taking, laying out points and arguments as Linny gradually worked through two ralls.

Ashetaked, an old feding bubbled up within him, something close to exhilaration. Writing essaysina
quiet corner of hishome didn't bring it. Hearing others say the things he believed so zed oudy never
produced it. Making the case himsdlf, face to face, did. It made him think he could actualy pull off this
return from the shadows.

She didn't say anything after he finished, but her face told him he had passed the test. In the fading rush of
the moment, he dared some frankness. “ Time was, Linny, when | didn't have to prove mysdf to you.”

Sheturned aside, covering her unease with adab of her ngpkin. “That'strue. That was two years ago.”
She looked back. “What happened, Harris? What took you away? Whét ... hurt you?"'

"Oh, don't overdramatize things. There was no medical criss, no stroke, no sudden onset of mental
illness. That iswhat people were speculating, right?” That discomforted her enough to let him squeeze out
of the question. “ So what'sthe verdict? Am | infor next week?'

"Well...” Thewaiter rolled up with their entrees. “I1t's not al my decision, but I'll et you know."

* * % %

Harris switched off the holophone and started to whoop, but it came out as a squeak. He was on the
team—and the hypothetica becoming afact hit him hard in the gut.

He was going to be debating, not just declaiming. Linny had confirmed he would have to participatein
the whole debate. He had agreed, of course, with a readiness he hoped was well feigned.

Now the nerves were hitting him, and he knew one way to combat them. He sat back down at his
workstation and got cracking on his opening statement. With some diligence, he could haveit in shapefor
the team dtrategy session tonight that Linny had mentioned.

He got only twenty minutes' work done before the house computer interrupted him. “ Thereisan
incoming cdl, sr. A member of the pressrequesting an interview."

Harris groaned. The point of the debate was publicity for their cause, but he had hoped to avoid this.
“Put him off, please, but politely. Tell him I'm too busy preparing for the debate. Do that for any
journdids, infact."

"Understood, Sr."



That sllence, and the little bubble world that composing his remarks created around him, got him through
until the evening. When thetime arrived, he reset hisworkgtation for immersive projection, and a
conference room appeared around him. He was seated at around table of smooth dark wood, with two
of his debate partners aready there.

"Ittal, hello. It'sbeentoo long.” Ittai Haeri nodded his heavy head in reply. “And Mei-li, you're looking
well.” Hu Mée-li was giving awarmer greeting when the last member shimmered in.

"l don't think you've met Roman,” she said. “Harris, thisis Roman Faffer, one of our risng taents.
Roman, meet HarrisKensl."

"A pleasure, dr,” Harris said, mastering aflutter of anxiety. Feiffer muttered something Harris didn't quite
catch and quickly began discussing strategy with the others. Harris waited for an opening.

"I've got an early version of my opening statement aready prepared.” Copies appeared before each of
them. “If you have comments, suggestionsfor revison, I'm dl ears.”

The others began reading, two of them with neutral faces, Feiffer with afixed scowl. “I wish it were
Kettaddivering this” he said.

"How'sthat?"'

Ittai started to chastise Feiffer, who paid no heed. “Y ou bumped Ketta Rosdlli to get on the team, Mr.
Kensl. She's an excellent public speaker, but she was junior, so she had to go.”

Harrisinginctively began stammering out an gpology, but the others beat him by apologizing for Feiffer
first. The rest of the meseting felt like being squeezed in avise. They got work done, but Harris was never
unaware of Felffer's resentment, or the reserve of Ittai and Me-li. They were not what anyone would
have caled ateam that night.

Things went much easier the next couple of days, as Harris spent them working alone. He incorporated
al the suggestions from the mesting, even those from Feiffer that weren't outright sarcastic. They did
improve the text, and Harris decided he'd have to thank Feiffer for a couple of acute points. Just not right

avay.

He set up mock debate sessions, with his house computer filling in as his adversary. The computer was
limited, naturally. No computer was allowed to even gpproach the processing power where it could
become sdlf-aware: One Emergence War in history was quite enough. Still, his home-comp made an
adequate sparring partner, with which he could restore some atrophied skills.

It was apleasant solitary stretch, but the outside world inssted on intruding. A story about comments by
one of hisupcoming debate opponents climbed the news hierarchy, and Harrisfindly could not resst
accessing it. It was nasty, and worse, it was about him.

"The Far FHlightersarein thewrong,” Dr. Myron Jakes said in the clip, “and they're hoping astunt like
resurrecting adropout from their movement will cover that up. They don't see how it's going to backfire,
or maybe they have no better aternatives. But redlly, what can they expect from someone going through
the motions for a cause he no longer embraces?”’

Jakes said more, dl of it just as high-minded and complimentary. Harriswas no longer listening, ashe
Spluttered and raged at the air, until hishome-comp politely asked if it should summon medica
assistance. He declined that help, findly shut off the newslink, and sat down to compose a scorching
public rebuttd.



After twenty minutes of staring at his screen, he called Linny instead.
"Yes, | heard it, Harris. Pretty low stuff, | thought.”
"I wasthinking plenty worse. I'm ready to send aresponsein kind, if | have your leave.

"I'd ... rather you didn't. I've aready talked to Drew and Ito on the board, and they're looking to take the
high road on Jakes. Well beissuing our own statement. If you insist on replying, at least run it past us
firg."

"l understand, Linny. I'll see what the board releases before | do anything more. Good-bye."

He cut off fast, before she could see through him. He had wanted her to spare him from responding. He
felt no better for getting hiswish. Linny might not think him acoward, but he'd know.

He cdled up his opening remarks and started another polish, to give him something el se to think abouit.

* * % %

Harriswalked onto the busy stage. His colleagues and adversaries were consulting with the moderator
near the tables. Cameras were floating into position for the broadcast. Through the one-way curtain, he
saw thelast empty seatsin the auditorium filling up. Seeing al those people gave his ssomach afresh

lurch, but it passed.

Hu Me-li came over. “ Our esteemed opponents drew the long straw. They'll give their opening statement
firgt, but well have last word at the closing.” Harris nodded his head. Mei-li tipped hers. “Are you okay,
Harris?'

"I'm ... yes. | think s0.” That good belt of scotch, plusthe little something extra, seemed to be doing the
job.

"Good. Let'sintroduce you around. | promise, most of them don't bite.”

He knew the moderator from way back and exchanged pleasant words. He gave handshakes to the
opposing debaters, even aquick cold one with Jakes. Small talk filled the time until the moderator sent
themto their seats.

The curtain flashed three times, then evaporated. The audience began gpplauding ... and Harrisfdt like
he wasfdling into adeep, deep well.

"...and welcome to tonight's debate on..."

He remembered the sensations of stage fright from the one time he had it, over thirty years ago. It hadn't
been nearly this penetrating, this paralyzing. He started cursing himself insgde. All his preparations, and for
nothing.

"...four digtinguished members of the Far FHight Foundation..."

No! He had to fight. He had to think. His opening remarks. How might he have to modify them,
depending on how the anti-expl oration side opened the debate? He felt ahand on hisarm, but shook it
off.

"...opening statement, Dr. Myron Jakes."

Fighting his spinning head, Harris fixed his attention on Jakes rising to speak. He noted aquick glance,
and an even quicker sneer, before Jakes began.



With thefirgt words, Harrisfelt back on solid ground. Jakes was rattling off al the needs humanity had,
things like expanding the public persona databases, producing a universa tel epathic interface, abating
icecap reexpansion, even building up Martian infrastructure and broadening asteroid prospecting. All this,
of course, would need money that interstellar exploration was siphoning off. The argument dated back to
the twentieth century, and Harris knew how to dismantleit in hisdeep.

"All those thingsmust goill funded,” Jakes continued, “because of one faction, indulging asdfish pursuit
of persona curiogity at others expense.” The persona dant stung, but Harris kept cool. “No practica
benefit accruesto us. The findings from each system have carried adisma sameness. We're assured that
the next system on the list will bring something new and fascinating, a pledge we keep hearing.

"Thistimethey're promising life. If they find it, that will be their excuse to demand much more funding. If
they don't, that will be their excuse to demand much more funding, to learn why their expectations were
disgppointed. Everything will haveto be bigger: larger budgetsfor larger shipsgoing longer distanceswith
bigger crews—and bigger computers.”

The audience murmured, and Harris rankled. Exploiting fears of a Reemergence was demagoguery.
Harris knew just how wrong Jakes's ins nuation was—but he wouldn't be able to say how.

Jakes finished his statement—"1t's time to stop the snowball, before it growstoo big for al of us."—and
sat down to moderate applause. Even before the moderator caled his name, Harriswas on hisfeet. He
took abreath.

"Socrates knew thy—er, he said—"

He stopped, grabbed hiswater glass, and took abig drink. He fought down atwitch in hisleg. Hewould
not givein. Hewould not.

"Socrates said, ‘ Know thysdlf.” We are apart and a product of our universe, so to truly understand who
we are, we must understand the underve—the universe. And asfar as our horizons have expanded the
last two hundred cent—years, the universeis till amost vast—too vast for our comprehension. S0 ... we
have alot of work ahead.”

It only got worse. Hefdlt his partners growing retive, the audience disdainful, his opponents derisive.
The awareness only compounded his struggles. The snowball was, indeed, growing fast, but he had to

keep talking.

"Lacking curiogity isabad enough fault.” His voice squeaked, and he thought he heard a snort from
Jakes. “But dropping broad hints of nebulous dangersisworse. It plays on fear, and I'd like to think
we're dl above such fear here.”

Titters ran through the audience. Down the table, he could see Roman Feiffer lowering his head. Part of
Harris perceived the debacle this had become. The stubborn part somehow won out. Feiffer was biased,
after al, and there were bound to be Homer partisansin the audience.

He muddled on to the end of hisremarks. For the night, of course, it was only the beginning.

* k% k %

The doorbell rang, and Harriswinced. He'd told the house not to accept cdls, but someone was
persisent enough to intrude in person. “Voice,” hetold the computer, then, too loudly, “Who isit?"

"Eveyn”

Harrisrubbed his aching head. Worse than the press. them he could ignore. “One minute,” he said. He



thought of changing out of his pgjamas and robe, but that would take too long. Better that he take his
medicine quickly.

Linny marched indgde the ingtant he opened the door. “Why did your house refuse my cal?’ she
demanded.

"I've been busy this morning, and hello to you too.”
She looked him up and down. “Have you seen any of the coverage, or were you too busy for that too?"

"Yes. | wastoo busy.” He knew how weak the lie was. He was too scared to read and hear what he
expected, and Linny could probably tell that at a glance.

"It wasrough,” she said, still curt. “Rougher than | expected, and most of it directed at you.” Hedidn't try
to keep hiseyesraised, looking straight at her feet. “The consensusisthat you cost usthe debate, Harris.
Y ou're being mocked: the coward who wants us to be courageous. And | don't have arebutta for them."

"I'm sorry.” Heraised hiseyesalittle, up to her knees. 1 didn't realize how rusty | was at public
speaking. | have to work on that, get mysdlf back up to snuff. In afew months, maybe alittle longer—"

"Harris, no.” Her voice had gotten hoarse. “We have to face the facts. Y ou're not an asset to us any
longer; yourealiability. Y ou need to retire from the public sde of our cause, thistime for good. If you
don', if | don't have your commitment to quit before | leave your home, then the foundation's board will
have no choice but to publicly disavow you as unfit to represent our cause.”

And there it was. He could walk through the door or be kicked through. “The board,” he rasped. “That's
induding you?'

"Yes Indudingme.”

A part of himwasrelieved, ready to accept her demand, craving the release of quitting. The part that was
weak, the part that was mutilated. The part he hated.

Hefindly looked up, right a her stony face. “Do you have no choice but to stop me from writing as
wdl?'

"No. If you remain anonymous, you can keep writing your speeches and essays. That'sfine.”

She looked pleased to drop him those crumbs. Such agood friend. “How generous of you, Evelyn,” he
croaked, turning away. “I'm glad theré's someleve at which I'm il tolerated.”

"Harris, pleasel”
He heard her voice crack, but didn't turn back, not wanting to see.

"Harris, if you doubt me at al, watch the news reports, read the journals. Better, watch the debate over.
Watch your performance and compare it to what you were doing three, five, ten years ago.” She sniffled
and gulped. “If you're honest with yoursdf ... if you're ashonest as| had to be with mysdlf..."

His head turned, againgt hiswill. He caught a glimpse of her face, reddened and anguished, before he
flinched away.

"Werein thefight of our liveshere,” she said, “tougher even than getting the origina program passed.
We need our best public face at every moment, and I'm sorry, Harris, but that isn't you.” She sniffed
again. “Part of it'smy fault. | wastoo easy to convince, too ready to believe. The board might haveto



make an example of metoo."

"They can't.” His head snapped around. She looked more poised now, any tears wiped away. “Linny,
that'snot fair."

"Oh, none of it'sfair. What happened to you ... whatever it was, whatever you won't tell me, | wish |
could undoiit. I wish | could have the old you back, Harris. The eoquence, the ingpiration—and yes, the
bravery."

Harris fought to say nothing, to honor the pledge he had made. He yearned for the understanding, but
knew it couldn't be. Theirony was so hitter: He was a coward today because he had been so
courageous two years ago...

* k x %

The starship Saint Brendan the Navigator streaked through T-space, its entire crew in hibernation
for the almost-concluded voyage. All except, in a sense, for one.

Harry was processing the geometry of the surrounding T-space as fast as the sensors could funnel
the data to it. Only it could guide the ship through all of the weird topological kinks, sinks, gaps,
and traps, making a smooth course toward Beta Canum Venaticorum. That was the reason it was
created—or perhaps more accurately, recreated.

Mere computers could not navigate T-space. To meet its demands, they'd have to be far too large,
well past the emergence point into self-awareness. Human intuition could handle the task with
enough training, but human bodies could not maintain consciousness within T-space for more
than a quarter hour. So they had needed human-analog minds.

Harry knew it wasn't a true human mind, but a partial copy imprinted into the blank crystalline
matrix of a computer core. It was circumscribed, pared down for the task for which it was
created. That thought could disturb it, in moments when it wasn't so busy.

Making one last check of its calculations, Harry powered up the interdimensional transiter, and at
the right millisecond, shifted Saint Brendan back into normal space. Its reckoning was excellent:
The ship popped out seventeen AUs from the primary, well below the ecliptic, in no collision
danger.

And that was it. The ship's main computer began waking the crew and gathering preliminary
telemetry and would handle all functions until the return voyage began. Harry could go dormant.

But why would it? The first visual feeds of the system's planets were coming in. Harry tapped into
those feeds, taking in the sightsit had traveled thirty light-years to reach. And there was the
second planet, clothed in a green not quite that of Earth, but vibrant enough to know that
something was living, thriving, down there.

Harry was not a true human, but when captured by wonders such as these, the distinction meant
nothing.

* k% k %

Harris remembered listening to the appeal of the head of the Combined Space Agency two years back.
Even asMs. Jabdi had emphasized the risks of the dupling process, he had heard the desperation
beneath, her need for someone who would say yes, and then say nothing. In aworld thet till didn't quite
trust therestraintsit had put on its computers, an innovation like thiswould scare many, many people,
and amogt certainly doom the exploration program if it became generd knowledge.



But she had come to the right man, one with both discretion and nerve. He willingly offered hisbrain as
the modéd for the third starship's navigationd computer. He had the right grounding in interdimensiond
physics from which to train apilot. Just asimportant, he learned, he had other things a pilot needed in the
terrifying topography of T-space: adventurousness, intrepidity, Smple courage.

Of course, the dupling machine worked extra hard to copy those traits. And, just as Jabdi had warned
might happen, the intensive copying process dl but effaced them from his own mind.

"Harris? Harris, will you please say something?”

He so wanted to explain it al to Linny. More than anyone held ever known, she would understand. But
he was bound by hisword, and his convictions. The cause far outweighed the solace of one person, or
even two.

"All right, Evelyn. Youwin."

Shelooked like he had dapped her. “I wasn't trying to win anything,” she said, as afresh tear rolled from
her eye. “| don't fed like I've won anything.”

"Then maybe thiswill sound better: Y ou'reright.” He reached for her hand. “Y ou'reright, and I'm sorry |
wastoo foolish to redize it before.”

If that moment of self-abasement comforted her, she gave no sign. Shedidn't clasp his hand, merely
tolerating hishold. Helet her go, sparing her that discomfort. If he had broken their friendship, he would
mourn it, but it was one more loss he would find away to tolerate.

"You'reright,” Harris said onelast time. “1've done enough for the cause.”
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Noveettee A STORY, WITH BEANS by Steven Gould
People adapt, even if they don't fully remember what they're adapting to....

Kimbal crouched in the shade of the mesquite trees, which, because of the spring, were treesinstead of
their usua ground-hugging scrub. He was answering a question asked by one of the sunburned tourists,
who was sprawled by the water, leaning againgt his expensive carbon-framed backpack.

"It takes about afoot of dirt,” Kimball said. “1 mean, if thereisn't anything dectrica going on. Then you'll
need more, depending on the current levels and the strength of the EMF. Y ou may need to be
underground a good ten feet otherwise.

"But it'safoot, minimum. Once saw anoob find asilver dollar that hed dug up at one of the old truck
sopswest of Albuquerque. ‘ Throw it away!” weydled at him. Why did he think they replaced hisfillings
before he entered the territory? But he said it was arare coin and worth afortune. Theidiot swalowed it.

"We could have buried him. Kept hisface clear but put agood foot of dirt over him. That couldve
worked, but there were bugs right there, eating those massive hydraulic cylinders buried in the concrete
floor of the maintenance bays, the onesthat drovethelifts.

"We scattered. He ran, too, but they were al around and they rose up like bees and then he stepped on
oneand it wasal over. They went for the coin like it was a chewy caramel center.”

There were three college-aged tourists—two men and a girl—a pair of Pueblo khaki-dressed mounted
territorial rangersthat Kimball knew, and Mendez, the spring keeper. There was also acamel caravan
camped below the spring, where the livestock were alowed to drink from the runoff, but the drovers,
after filling their water bags, stayed closeto their camels.

There were predators out here, both animal and human.
"What happened to the noob?’ the tourist asked.

"He swallowed the coin. It wasin his abdomen.”

"What do you mean?"'

"Chrigt, Robert,” the girl said. “Didn't you listen to the entrance briefing? He died. The bugswould just go
right through him, to the meta. There aren't any trauma centers out here, you know?"

One of therangers, silent until now, said, “ That'sright, miss.” He did the deeve of hiskhaki shirt up
displaying ascarred furrow acrossthe top of hisforearm. “Bug did this. Was helping to dig anew kivaat
Pojoaque and didn't see I'd uncovered the base of an old meta fencepost. Not until the pain hit. There
weren't many bugs around, but they came buzzing after that first one tasted steel and broadcast the call. |
was ableto roll away, under theincoming ones.”

"Why are you vigiting the zone?’ asked Mendez, the spring keeper. He sat apart, keeping an eye on the
tourigts. The woman had asked about bathing earlier and the rangers explained that you could get abath
in town and there was sometimes water in the Rio Puerco, but you didn't swim in the only drinking water
between Red Cliff and the Territorid Capitol.

"Y ou can bathe without sogp in the runoff, down the hill above where the cattle drink. Wouldn't do it
below,” Mendez had elaborated. “ Y ou can carry abit of water off into the brush if you want to soap ‘n’
rnse"



Kimball thought Mendez was till ditting there just in case she did decide to bathe. Strictly asapublic
service, no doubt, keeping awary eye out for, uh, tan lines.

Thewoman tourist said, “We're here for Cultura Anthropology 305. Field study. We meet our prof at
his camp on the Rio Puerco.”

"Ah,” said Kimball, “Matt Peabody."
"Oh. Y ou know him?'

"Sure. His camp isjust downstream from the Duncan ford. He likes to interview the people who pass
through."

"Right. He's published some fascinating papers on the distribution of micro-cultures herein the zone."
"Micro-cultures. Huh,” said Kimball. “ Give me an example.”

"Oh, some of therdigious or palitical groupswho form smal communities out here. Do you know wheat |
meaen?'

"I do.” Kimball, hisface till, exchanged a glance with the two rangers.

Asthe woman showed no sign of imminent hygiene, Mendez climbed to hisfeet, groaning, and returned
to his one room adobe-faced dugout, up the hill.

The woman student became more enthusiastic. “| think it's so cool how the zone has ended up being this
great nursery for widdy diverse ways of life! I'm so excited to be ableto seeit.”

Kimball stood up abruptly and, taking ashallow basket off of his cart, walked downstream where the
cattle watered. He filled the basket with dried dung: some camel, horse, and abit of cow. He didn't walk
back until his breathing had calmed and his face was till. When he returned to the spring, one of the
rangers had apile of dried grass and pine needles ready in the commund fire pit and the other one was
skinning along, thin desert hare.

Kimball had acrock of beansthat'd been soaking in water since held left Red Cliff that morning. Getting
it out of the cart, he added more water, achunk of sat pork, pepper, and fresh rosemary, then wedged it
inthefirewith thelid, weighted down by a handy rock.

"What do you do, out here?” the woman tourist asked him. Kimbal smiled lazily and, despite her earlier
words, thought about offering her some beans.

"Bit of this, bit of that. Right now, | sdll things."
"A peddlier? Shouldn't you bein school 7!

Kimball decided he wasn't going to offer her any of his beans after dl. He shrugged. “I've done the
required.” Infact, he had his GED, but he didn't advertise that. “It's different out here.”

"How old are you?’ She asked.
"How old are you?"
She grinned. “ Personal question, eh? Okay. I'm nineteen.”

"I'm sixteen. Swest, never been kissed."



She cocked her head sideways. “ Y eah, right.”

"Kimball,” one of therangers called from acrossthe fire-pit, “ A quarter of the hare for some beans.”
"Maybe. Any buwa, Di-you-wi?’ Kimball asked.

"Of coursethere's buwa."

"Buwa and ahaunch.”

The two rangers discussed thisin Tewa, then Di-you-wi said, “ Buwa and ahaunch. Don't stint the
beans”

They warmed the buwa, rolled up blue-corn flatbread, on arock beside the fire. Kim added a salad of
wide-leef flame-flower and purdane that held harvested dong thetrail. The rangers spoke thanksin
Tewaand Kimbal didn't touch hisfood until they were finished.

The woman watched out of the corner of her eyes, fascinated.

Thetourists ate their radiation-sterilized ration packs that didn't spoil and didn't have to be cooked and
werent likely to give them the runs. But the smell of the hare and beans wafted through the clearing and
the smell of the packaged food didn't spread at al.

"That sure smellsgood,” thegirl said.

Kimball tore off abit of buwa and wrapped it around a spoonful of beans and a bit of the hare. He
dretched out hisarm. “ See what you think."

She licked her lips and hesitated.

"Chrigt, Jennifer, that rabbit had ticksall over it,” said the sunburned man. “Who knows what parasites
they—uh, it had."

The rangers exchanged glances and laughed quietly.

Jennifer frowned and stood up, stepping over sunburn boy, and crouched down on her heels by thefire,
next to Kimball. With a defiant look at her two companions, she took the offered morsel and popped it
into her mouth. Thelook of defiance melted into surprised pleasure. “ Oh, wow. So buwe is corn bread?’

"Buwa. Tewawafer bread—made with blue corn. The Hopi make it too, but they call it piki."
"The beans are wonderful. Thought they'd be harder.”

"| started them soaking this morning, before | sarted out from Red Cliff."

"Ah,” shelowered her voice. “What did they cal you earlier?’

"Kimball."

Sheblinked. “Isthat your name?"

"Firg name. I'm Kimbadl. Kimbal ... Creighton.”

Di-you-wi laughed. Kimbal glared at him.

"I'm Jennifer Frauenfelder.” She settled beside him.



"Frauenfdder.” Kimbal said it dowly, like hewasralling it around in his mouth. “ German?'
"Y es. It means field-of-women.”

Di-you-wi blinked at this and said something in Tewato his partner, who responded, “Huh. Reminds me
of someone | knew who was called L eft-for-dead.”

Kimball rubbed hisforehead and |ooked at hisfeet but Jennifer said, “ L eft-for-dead? That's an odd
name. Did they haveit from birth or did something happen?’

"Oh,” said Di-you-wi, “something happened al right.” He sat up straight and spoke in a degper voice,
more formdl.

"Owel humbeyo."
(His partner whispered, dmogt asif to himsdif, “Once upon atime and long ago.”)

"L eft-for-dead came to avillage in the Jornada del Muerte on the edge of the territory of the City of
God, where the People of the Book reside.” Di-you-wi glanced at Jennifer and added, “I1t was a ‘' nursery
of diverse bdliefs!

"L eft-for-dead was selling books, Bibles mostly, but also amanacs and practica guidesto gardening and
the keeping of goats and sheep and cattle.

"But he had other books as well, books not approved by the Elders—the plays of Shakespeare, books
of tories, hedth education, Darwin.

"And he sole the virtue of Sharon—"
Thetwo maletourists sat up at that and the sunburned one smacked hislips. “The dawg!"

Di-you-wi frowned at the interruption, cleared histhroat, and went on. “ And L eft-for-dead stole the
virtue of Sharon, the daughter of a Reader of the Book by trading her areading primer and abook on
women'shedth.”

"What did shetrade?’ asked the leering one.
"Therewas an gpple pie,” said Di-you-wi. “Also akiss."
Jennifer said, “ And that's how shelogt her virtue?'

"It was more the primer. The women of the People of the Book are not allowed to read,” added his
partner.

"[ronic, that,” said Kimbdl.

"Or kiss,” said Di-you-wi said with aquelling glance. Heraised hisvoice. “ They burned his books and
beat him and imprisoned him in the stocks and called on the people of the village to pelt him but Sharon,
the daughter of the Reader, burned the leather hinges from the stocksin the dusk and they ran,
northwest, into the mal pass where the lavais heated by the sun until you can cook buwa on the stones
and when therain fdlsin the afternoon it Szzleslike water faling on cods.

"The Elders chased them on horseback but the malpassis even harder on horses than men and they had
to send the horses back and then they chased them on foot but the rocks leave no prints.”



"But the water in the malpass is scarce to none and L eft-for-dead and the girl were in abad way even
though they hid by day and traveled by night. Once, in desperation, Left-for-dead snuck back and stolea
water gourd from the men who chased them, while they lay deeping, but in doing so he put them back on
thetrail.

"Two days later, Sharon misstepped and went down in acrack in the rock and broke both bonesin her
lower leg. Left-for-dead splinted the leg, made a smoke fire, and | eft her there. The People of the Book
found her and took her back, dragged on atravois, screaming with every bump and jar.

"They discussed chasing L eft-for-dead and then they prayed and the Reader said God would punish the
transgressor, and they went back to their village and spread the story far and wide, to discourage the
weak and the tempted.

"L eft-for-dead walked another day to the north, hoping to reach the water at Marble Tanks, but he had
been beaten badly in the stocks and his strength failed him. When he could go no further herolled into a
crevicein the lavawhere there was a bit of shade and got ready to die. Histongue began to swell and he
passed in and out of darkness and death had his hand on him."

Here Di-you-wi paused dramatically, taking a moment to chase the last of his beans around the bowl
with abit of buwa.

Jennifer leaned forward. “ And?'

"And thenit rained. A short, heavy summer thunderstorm. The water dripped down onto L eft-for-dead's
face and he drank, and awoke drinking and coughing. And then drank some more. He crawled out onto
the face of the malpass and drank from the puddiesin the rock and was able to fill the water gourd he'd
stolen from the Reader's men, but he didn't have to drink from it until the next day when thelast of the
rain evaporated from the pocketsin the lava.

"He made it to Marble Tanks, and then east to some seeps on the edge of the lavaflows, and henceto
the Territorid Capitol.”

"Because the incident with Left-for-dead was just the latest of many, aterritorial judge was sent out with
asguad of rangersto hold hearings. The City of God sent their militia, one hundred strong, and killed the
judge and mogt of therangers.

"When the two surviving rangers reported back, the territoriad governor flashed a message beyond the
curtain and asingle plane camein answer, flying up wherethe air is so thin that the bugs wings cantt
catch, and they dropped the legflets, the notice of reclamation—the revocation of the city's charter.”

"That'sit?’ said Jennifer. “They dropped abunch of leaflets?’
"Thefirs day. The second day it wasn't lesflets”
Jennifer held her hand to her mouth?*“Bombs?"

"Worse. Chaff pods of copper and auminum shavingsthat burst five hundred feet above the ground. |
heard tell that the roofs and ground glittered in the sunlight like jewels™

The sunburned man laughed. “ That'sit? Meta shavings?'

"| can't believethey let you through the curtain,” Jennifer said to him. “Didn't you listen at al?” She turned
back to Di-you-wi. “How many died?’



"Many left when they saw the |egflets. But not the most devout and not the women who couldn't read.
The Speaker of the Word said that their faith would prevail. Perhaps they deserved their fate ... but not
the children.

"The last thing the plane dropped was a screamer—an e ectromagnetic spike trailing an antennae wire
severa hundred feet long. They say the bugsroseinto the air and blotted the sun like locusts.”

Jennifer shuddered.

Di-you-wi relented alittle. “Many more got out when they saw the cloud. | mean, it waslike one of the
ten plagues of the first chapter of their book, after al. If they made it outside the chaff pattern and kept to
the low ground, they made it. But those who stayed and prayed?’ He paused dramatically. “ The adobe
houses of the City of God are mud and dust and weeds, and the great Cathedra isalow pile of stones
and bones™

"Owei humbeyo.” Once upon atime and long ago.

Everyone was quiet for amoment though Jennifer's mouth worked asiif to ask something, but no sound
came out. Kimball added the last of the gathered fuel to the fire, banged the dust out of his basket, and
flipped it, like aFrishee, to land in his rickshaw-style handcart. He took the empty stoneware bean crock
and filled it from the stream and put at the edge of the coals, to soak before he cleaned it.

"What happened to Sharon?” Jennifer finaly asked into the silence.
Di-you-wi shook hishead. “I don't know. Y ou would have to ask Left-for-dead.”
Jennifer: “Oh, thanksalot. Very hdpful

Di-you-wi and his partner exchanged glances and his partner opened his mouth asif to speak, but
Di-you-wi shook his head.

Kimball hadn't meant to speak, but he found the words spilling out anyway, unbidden. “I would like to
say that Sharon'sleg till hurts her. That it didn't hedl straight, and she limps. But that she teaches others
to read now down in New Roswell. That | had seen her recently and sold her school some primersjust
last month.”

Jennifer frowned, *Y ou would like to say that?'

"It was abad break and | set it asbest | could, but they bounced her over the lava on their way home
and trusted to God for further trestment. She couldn't even wak, much less run, when the metd fdl."

Jennifer's mouth was open but she couldn't speak for amoment.
"Huh,” said Di-you-wi. “Hadn't heard that part, Left-for-dead.”

Kimball could see him reorganizing the tale in his head, incorporating the added details. “ Got it from her
gdter. After | recovered.”

Jennifer stood and walked over to Kimball's cart and flipped up the tarp. The books were arranged spine
out, paperbacks mostly, some from behind the Porcelain Wall, newish with plasticized covers, some
ydlowed and cracking from before the bugs came, like anything that didn't contain meta or electronics,
salvaged, and asmall selection of |eather-bound books from New Santa Fe, the territorial capitol,
hand-set with ceramic type and hand-bound—mostly practical, how-to books.



"Peddler. Book ler."

Kimball shrugged. “Varies. I've got other stuff, too. Plastic sewing-needles, ceramic blades, antibiotics,
condoms. Mostly books."

Findly she asked, “ And her father? The Elder who put you in the stocks?"
"Helives. Hisfaith wasn't strong enough when it cameto that final test. He lost an arm, though.”
"Ishein New Roswdl, too?"'

"No. Hesdoing timein theterritoria prison farm in Nuevo Belen. He preachesthere, to avery small
congregation. The People of the Book don't do well if they can't isolate their members—if they can't
control what information they get. They're not the People of the Books, after all.

"If sheld lived, Sharon would probably have made him apart of her life ... but he's forbidden the speaking
of her name. He would've struck her name from the leaves of the family Bible, but the bugstook care of
that."

Di-you-wi shook his head on hearing this. “And who doesthis hurt? | think heisastupid man.”
Kimball shrugged. “It'snot him | fed sorry for."

Jennifer'seyes glinted brightly in thelight of thefire. Shesaid, “It'snot fair, isit?

And there was nothing to be said to that.

Copyright © 2009 Steven Gould
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THE BROTHER ON THE SHELF
Philip Edward Kadon

It's easy to romanticize war when it'stoo distant to seem redl. But there may be new waysto bring the
redlity home....

Tuesday 14 July 2882

Summer streets had been dusty in Ames, lowafor so long, it was just an accepted part of the season.
Congtruction had removed some old homes on Lewis Street west of the university and the vacant lots
added to the dust. Acrossthe rutsleft over from the bulldozerslast year, two smdl figures maneuvered
their bicycleswith care. The enercells on the bikes were pretty run down, so they had to peda with great
effort in the lower gears without motorized boost to climb over the steep ridgeline made from grest piles
of congtruction dirt, but from there it became almost an easy glide down to the bresk in the chain link
fence on the other side.

"Comeon,” Billy Johnson called out to his brother Connor. “Nobody in thisunit falls behind!"

"Easy for you to say,” the smdler boy scowled. There were threelong years between them, but he till
made an effort to catch up.

It was Tuesday and that meant Mr. M cPherson had the new packets of trading cardsin at the
store—and the Johnson boys had to get there first.

"What'll it be, gentlemen?” old Mr. McPherson leaned over his counter and smiled down at the boys.
"Coke,” Billy said without hesitation.

Connor thought about it some, then settled on, “ Strawberry.”

"One Coca-Cola, one Strawberry Poporific comin’ up,” Mr. McPherson repeated.

As he opened the cooler and pulled out two stiff semi-triangular cylinders, the two boys stepped
purposefully over to look at arack display of foil packets. It al required aspecia kind of scrutiny. First
of al, they were only interested in Series 118 today—the 118th week of the war againgt the Enemy
aiens. Second, you redly had to make sure the metd foilswere intact. Third, you had to hold them up to
the window and make sure the sunlight didn't make it through. Only then did you decide to take the
chance and figure out which packets you wanted.

"Pop and two packs of FleetCards.” Mr. McPherson checked the autoscan. “ That'll be two dolleros
thirty-eight each, gentlemen.”

Each of the boys solemnly put one dollero coin and one two-dollero coin on the counter, and then
collected the sixty-two centidollerosin change.

"See you gentlemen next week,” Mr. McPherson smiled again at the two boys.

"'Bye,” Billy managed. Connor aready was sucking on hisdrink.

* * * %

The bikes were carelesdy dumped at the edge of the sdewalk, not more than three metersfrom the tree



the boys camped out under.

Billy tore open hisfirst packet and began to sort the cards doud, “ Dead, dead, probably okay, don't
know.” The pileswere of Fleet warships he knew were destroyed in the war, and those that were at risk
or not at al. A typicd card showed the USFSBroward T. Lee (FFL-2714). The smdl Calisto frigates
had been ordered out of the war zone early on, but anumber had been caught out therein the first
battles. The Lee wasn't one of those, so it was an easy bet it was probably okay today.

Speed was of the essence. An L-shaped conductive edging on two sides of each card formed an antenna
to pick up the Sgnasfrom the Sx Toyo gaming satdllites—they passed roughly overhead every fifteen
minutes, so sometime after they opened the packets, the cards would begin to update. Billy was dready
guffing the chegp flat gum from his second packet into his mouth before Connor had finished sorting his
fird.

"What'sthat?’ Billy demanded to know.
"Cruiser. CCK-7, the USFS Geneva,” Connor replied without missing a best.
"Huh. Don't know that one."

"l know,” the younger brother nodded. Cruisers were good. A cruiser neither one of them had ever
heard of was even better. Billy would want the new card, but Connor would have to be quick on the
trade. The clock wasticking and a dead cruiser wasn't as valuable as an active-duty cruiser.

"Whatchawant?'
Connor didn't smile. But he was thinking two destroyers. Maybe one of the oddball Survey ships.

Billy'scomm link shrilled in his pocket. He ignored the noise while he thought. Thistime Connor did
smile. He now had away to increase the pressure. “Y ou gonna answer that?*

"M busy."
"Two destroyers. An” aSurvey.”
"You'recrazy."

"Tekeit or leaveit. I've got the cruiser.” Connor held the Geneva card up towards the Sun, asif begging
the satellite to come over the horizon and burn in the black death border—or not. “A ship of heroes.”

"Y ou don't know that,” Billy couldn't stand the taunt.
The comm link shut up. It meant another minute to go.
"All I know isthat | got the cruiser.”

"Billy? Billy Johnson—thisis your mother speaking."

The boy screwed up hisface while fanning the cardsin front of him. He ignored the voice coming from
the nearest light pole.

"Y our mother is gpeaking,” Connor pointed out helpfully.

" She's your mother, too."



"I'm not the one she'stryin’ toyell a.”

“I'mbusy."

"Billy—you have two minutes to get back here. And that goes for you, too, Connor Johnson."
"See?’ Billy sneered at his brother.

"Y ou want the cruiser?"

Billy stood up. Findly he spat on hisright hand and held it out. “Ded.”

Connor repeated the age-old ritud. “Dedl.”

* k%
Saturday 20 May 2890

"Thistime tomorrow you'll be on the Moon,” Connor said.
"Yup."

Thetwo teenslay on thefloor of Billy's darkened room, the ceiling blazing with asmulated view of the
Orion Arm of the Milky Way gaaxy. Connor waved his hand and zoomed in on some obscure star
syster mentioned in anews story about thewar. Billy had signed up for Unified Star Fleet duty—you
could get in at seventeen with your parent's signature—and he had to report for training on Monday.

"That'sthe battle at GK-6b,” Billy said, taking in the star formations. “ Three Enemy mediumweights and
aheavyweight. The destroyer Watchtower took heavy damage and the cruiser Bridgeport destroyed
with dl hands"

"And the British cruiser HMS Responsible,” Connor added. “Both toast.”

"Not fair that the smdler ship survived and the two capital shipsdidnt.”

"WEell, the cruisers did double-team the heavyweight and take it out. That'sjust asking for trouble.”
"Yeah, but it's till apretty high priceto pay,” Billy said.

"We used to think it was al heroes being born out there.” Connor paused then turned his head towards
his brother, who looked very serious at the moment. “Y ou still okay with joining up?'

Billy'sbig grin returned. “ Oh sure. | mean, we both know what I'm getting into. Some ships buy it, alot
don't. It'sawar—ared interstellar war with aliens. Feet needs crews, but it's still arisk. There's
probably alot of enlistees who don't know the red score.”

"We used to be such kids."

"Wal, one of usisn't.” Moments after the jibe settled into the darkness, Connor jumped on his brother.
Asthey wrestled, the phrase once more, for old time's sake came unbidden to both of them, but they
never mentioned it oud.

Some things brothers just knew.

* * * %

Four days|later and Spaceman Trainee Billy Johnson sent a picture of himself in a spacesuit sanding on



the actua surface of the Moon for thefirst time. Space, he told Connor in along phone call, wasa ot
more serious than they'd known on Earth. Already today they'd had one casuaty when the massive gang
arlock had gone vacuum. “But don't tell Mom that. She wouldn't understand.” No one was yet saying
whether the person whose suit hadn't been properly sealed was going to makeit.

After the shock wore off, Billy assured Connor that he'd work as hard as he could in training.

"Theresdready tak that the war may end soon. I'm just hoping there's sill something | can do beforeit's
over."

"Besides come back,” Connor had said, instantly regretting his choice of words.

But when Billy replied after the three-second roundtrip delay, hisinfectious grin was back. “Therearea
lot of peoplein Fleet dedicating themsalvesto bringing back everyonethey can.”

Thursday 11 January 2891

Connor Johnson knew he'd received anew letter before lunch, but he saved it until after school. Ever
since hisolder brother took an early enlistment after his seventeenth birthday, Connor kept alittleritua
with each new message. Only after he settled into the crook of their favorite climbing tree, four meters off
the ground, did he pull out his datapad. Thisletter was dated Christmas 2890, “ Somewhere in West
Space.” Whether Billy was being coy or under strict orders not to reved their position, it wasn't ahelpful
description, covering haf abillion cubic light years. What Billy could tdl his brother back in Ameswas
that the rumors flying around about a FHeet victory were making it aquestion of when, not if. Contact
had been made with Enemy worlds and they had the Enemy fleet on the run out of human space.

Billy served on abrand new Caligto frigate, the USFS Milwa Burema, and had told Connor of afew
adventures during their shakedown out there. Once deemed too light for usein the war zone, the Burema
held ten timesthe firepower of aprewar FFL and wasfast, too. Mot of this|etter consisted of funny
stories about life out there, dong with two pictures of another young Basic Spaceman named Tonya, of
whom Billy seemed to write an obsessive amount latdly. It made Connor smile, even as heread the letter
for the second time,

There was, however, one more part of the ritud. Stuck to the bottom of his datapad was afoil shield
pouch, which contained one lone FeetCard. Billy had loved the big cruisers when they were kids, but
every one of Billy's FleetCard cruisers now sported ablack border. Pulling hislast card out of the pouch,
Connor sat quietly in the cold winter afternoon. It had been hard to find one specific warship out of the
thousands of shipsin Feet, but he had a strong reason for having this exact card and so sought one from
adeder off the net. He stared at the image of the black and gray wedge, the notation FFL-2890 in crisp
Fleet lettering. Twenty minutes later and till no change in the card, so Connor sedled it back up, then
went home to show Mom the new letter.

It was terrible being fourteen when dl this history was being made dl around you every day.

* k k %

Sunday 2 August 2939

"Hold on,” the old man said, asthe three children chased alittle girl around the patio chairs. “Y ou're
going to get hurt. What are you playing at?"

The othersran off laughing. Thelittle girl looked up at her Grandpa Connor and folded her arms. “ They
wanted to play Feet ‘n" Enemies—they dways make me play the nasty Enemy dien.”



"Doesn't sound like too much fun,” the old man nodded.

"It isn't,” she assured him. Then she cocked her head to one side. “What did you do in the war,
Grandpa?'

"Oh, | wastoo young to go,” he said. “The war ended before | could sign up. Y ou should go ask your
Gregt-uncleBilly."

"Great-uncle Billy?'
"My brother,” the old man said. “He's one of your dead uncles. Now he wasin the war."
"Hewas?'

"Y up. Hewas ayoung man, too. Doesn't talk about it unlessyou ask. But he saw some action out there.
And it was nothing like being chased around the house,” he said with atwinklein hiseye.

"Hey, Immy!” his granddaughter yelled as sheran away.

Hedidn't hear the rest, instead enjoying his sit in the warm lowa sunlight. No, Connor Johnson told
himself, he hadn't been inthewar. Just aswell. He knew now it wasn't the romantic space adventure he
and Billy had dreamed of so long ago. In hiswalet lay an old FleetCard, the plastic long discolored with
age, the black border from Billy'slast misadventure with the Enemy till showing.

Go ask your Great-uncle Billy about the war, hethought. Does he have a tale to tell.

From inside the house Connor Johnson heard his brother Billy's laugh—forever
seventeen-going-on-eighteen. The kids must've found him, turned him on, and told him that Connor
wanted them to ask about the war.

The dead uncle would tell them, of course, but he was just amachine. It was Connor who had the red
memories, such asthey were.

* * % %

Sunday 21 January 2891

The USFS Milwa Burema amost made it. With news reports coming in of Fleet victory after victory in
the previous week, Connor had taken to pulling out its FleetCard every day, just to make sure.

Pulling out his datapad to update Monday's school assignment, he hadn't meant to check the card just
then, but after al those months its well-used protective foil pouch cracked open and the FleetCard
fluttered to the floor. Even before he picked it up, Connor could see the border had gone black
edge-to-edge.

Hed sat therefor at least ten minutes, unable to move. When he did, it wasto check the time. Perhaps
it'd been amistake—perhaps the next satdllite update would bring it back. It didnt.

Two hours later, Connor heard his datapad chime—anew letter from Billy, sent some three weeks
before on New Year's. It was the usual sort of letter: chatty, fun ... dive. And it made him fed awful.

* k% k %

Monday 22 January 2891

The next day Fleet announced that the Enemy had been defeated. Thefirgt interstellar war with an dien
specieswas over. | don't actually know anything, Connor thought, even as looked at the stark



black-bordered FlectCard.

That wasn't grictly true. He'd gone back to the net and looked for a dealer who had anew card—the
price had dropped considerably. Typical for adead ship.

A ship of heroes, Connor wanted to say. But the words wouldn't form in his mouth.

* * * %

Wednesday 24 January 2891

"Hey, Connor.” It was two days after the end of the war. Connor had till not told their mom about the
FeetCard and no one from the Unified Star Fleet had officialy contacted them. VVoice mail was
unusua—doubly so with loud background noises. “ Things are pretty much going to hell here. Look, |
hate to do this, but you may haveto tell Mom. I'm going to stay on and transmit aslong as| can.”

The noises became muffled.

"Just buttoned down my spacesuit. Werein afight and right now | can see an Enemy mediumweight
through the air curtain—it's probably lessthan akilometer avay. Ugly thing.” A dull bang reverberated.
“Uh, that was the atmosphere, we're in vacuum now. The Marines are lining up. I'm not sure who isgoing
to board whom. Wait one, I've got to help cable up thisdeck gun...”

Connor closed his eyes, concentrating on the sound of his brother's hard breathing. Thiswas not going to
be easy—it couldn't have a happy ending, could it? Meanwhile Billy described the battle that had started
the day before as the two ships dowly closed on each other.

"Oh, wow! A hit! And another! They've got thefire control system back up and we're pounding those
bastards. Y ou should seeit, Connor. There are holes in that Enemy ship and big chunks of stuff breaking
away. | ... umph ... The Enemy's opened up—we're taking hits now. Jeez, | thought these kinds of
battles took place from too far to see, not up close! Connor, you've got to tell Mom..."

The communication ended and the datapad screen noted the end of record mark. He sat there steeling
himsdlf to get up and tell their mother that something awful had happened.

Then he heard the door announce they had two visitors.

* * * %

The old man cameingde, watching the kids on the floor listening in rapt attention to the stories Billy was
oinning.
"We were ten hours behind that Enemy mediumwel ght—chased them for five dayswhile they tried to get

into orbit around UY-343 VII. But wed dready tangled with them and neither ship could fire their
wegpons.”

Billy'simage glanced up and winked at him. Connor was proud of the dead uncle—hed built the avatar
in computer shop class back in high school, merging al the voice, text, and video they had in the house,
plus hours of Connor's own reminiscences. Somehow his programming had captured the best of his
brother's nature.

"Hey, Connor,” Billy called out. “Y ou till got thet filthy old FleetCard?'Y ou should show the kidswhat
my ship looked like."

"Oh please show us” "Please.”



The old man smiled, reaching into apocket for hiswallet. There were other, better ways to show the kids
Billy's ship. But this FleetCard was the only piece of hitory they had left and the avatar enjoyed looking

at the card. Everything ese was just data. Nothing had survived the battle except the data buoy with the
last communications.

"Careful—it's old and probably wasn't built to last thislong.”
Nothing but the memories. At least, he redlized with some satisfaction, he till had those.
Copyright © 2009 Philip Edward Kadon
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Noveette: THE SLEEPING BEAUTIES by Robert R. Chase

* * * %

[llustrated by William Warren

* % * %
Some mistakes take lots of time and patience to correct—if it can be done at all.
i.

I'll never court another girl
I'll stick to rum and beer.

"New York Girls"

* * % %

It was New Y ear's Eve 2057 and Peter Frondelli was on top of the world. On hisarm was Angelina
Lamont, the gorgeous bounce singer, and on her left hand was the diamond ring she had tearfully
accepted from him the day before. Although the wedding date was three months away, they had aready
started planning the merger of apartments and careers. Now they stood off stage in the club where
Angee sang. It was her break: the time when she could sooth her throat with water and lemon, and her
two side men, Shinichi Kanayamaand Jose Candanosa, could show their jazz chopsto the audience.

"Y ou have been holding back dl day,” Angeesaid. “What isit?"

She waslooking out at the small stage, tapping her foot to Kanayama's bass accompaniment. Peter,
looking at the way her blond hair cascaded onto her bare shoulders, wondered again how he had ever
been lucky enough to snag awoman this beautiful. His sdf-image was of aman too dull-looking to
achieve ugliness. He actualy had the sort of regular features that are often consdered handsome, and
with adifferent hairstyle he might actually have been considered so. Instead, he had a crew cut because it
dlowed himtoignore hishair. Hewastall and in good shape from biking and tennis, but many who
talked to him came away with the impression of aman only intermittently involved with hisown bodly,
that in some ways he viewed it as adigtraction from things that really mattered.

"I received an e-mail just before | came over. | have been selected for the Saturn expedition. Novak
wants meto be his principa assstant in the exobiology section.”

Conflicting expressions passed over Angee's face as quickly as summer lightning. “Why, that's ...
wonderful. But | thought you had been passed over in favor of what's hisname, uh, Zimmerman?”'

"Josh died in ahang-gliding accident yesterday.” Peter grimaced. Zimmerman had been afierce
competitor but immensdy likable for dl that. His death left Peter shaken. “Novak needstofill thedot as
quickly as possible to have afull complement at launch.”

"Oh.” Angee's shadowed face was thoughtful.

Peter put areassuring hand on her shoulder. As usual, there was something akin to eectric shock when
hisfingerstouched her flesh. “I told them no."

"What? How could you? This expedition could make your career. It'sthe sort of chance that won't come
again.”
"I had not even met you when | gpplied to join the expedition. When Josh was chosen, | was actudly



relieved. | had aready decided to marry you."
Angee looked thoughtful. “Why didn't | know anything about this?"

"I had to convince you that you werein love with me.” Then, with reluctant honesty: “I had to get enough
courage to pop the question.

"Anyway, it'stoo late now. Five yearsisjust too long to wait, or to expect you to wait. We have our
wedding date. Professiondly, there is more than enough work for me to do on Martian methanogens and
the samples being returned by the cometary probes.”

Angee might have said something, but the break ended and she went out to Sing her second set. It ended
exactly at midnight amid showers of confetti and popping corks. After that, things became hazy. Perhaps
the goodnight kisswas a bit perfunctory. Perhaps they were both smply tired or feeing the effects of too
much champagne.

In any event, Peter woke at eleven the next morning. His head throbbed, his ssomach signaed incipient
rebellion. Perhaps that waswhy he did not at first see the envel ope that had been shoved under the front
door of hisagpartment. It was strangely lumpy. A ring fdll to the floor when hetore it open. Therewasa
note.

DEAR PETER,

| THOUGHT YOU A MAN OF VISION AND AMBITION, ONE WHOSE TALENTSAND
INTELLIGENCE WERE DESTINED TO LEAVE THEIR MARK ON THE WORLD. | SEE NOW
THAT | WASWRONG. WE SHOULD END THISNOW BEFORE WE MAKE ANY MORE
MISTAKES.

Hewas gitting on the floor without knowing how he got there. The world tilted around him.

Throughout history, young men in asimilar position have gone out and gotten drunk. Peter was dready
hungover, so he was ahead of the curvein that regard. Others have fled into war or exploration. As soon
as he could control his voice, Peter called up the message from Vaclav Novak and accepted his
appointment to the Saturn expedition.

Some have been so disappointed in romance that they swore off women forever. Here, the last part of
the twenty-first century, they had a previoudy unavailable option. The Neo-Victorian Age (caled more
darkly, by some, the Repression) was as fascinated by sex asthe origind Victorians had been. The plan
to send amixed crew of fifty, most of whom were not married (to each other, at least) seemed rife with
possibilities, mogt of them bad.

For those who wished to avail themselves of it, there was an dternative beyond frustration or Sn. A
smplebiochemica fine-tuning, completely reversible, decreased certain hormone levels and tweaked
others. To cdl it gelding, as some did, was certainly unfair, while“chemica cadtration” was even more
s0. Medica practitioners preferred to refer to it Smply asthe Trestment. It put certain urgesinto the
background, making them fond memoriesrather than steadily increasing torments. If one of itsside
effectswas an increase in weight, that was considered a plus for those using the hibernation chamber.

A week later, Peter presented himself to Richard Beard, the physician in charge of the medical staff of
the Roc. There he was poked, prodded, injected, and tweaked. After which he was put on a
high-carbohydrate diet for aweek and then put to deep.

On March 15, 2058, while totally unconscious and with a body temperature of seventy degrees



Fahrenheit, Peter |eft Earth orbit on afive-year journey to go where no one, man or woman, had gone
before.

* % % %
ii.
June 15, 2058

Waking was adow, painful process. Lips and mouth and throat were so dry that they seemed to have
fused together into an impenetrable mass. He was s multaneoudy famished and nauseated. He let the
attendants sponge hislips, prop him upright, and swing hislegs off the bed because he had neither
srength nor will to resist.

"That'sit, Peter. Y ou're doing wonderfully."

It was more than just physica discomfort. He knew that something bad waslying inwait for him. He
would remember it as soon as he was fully awake. Despite dl the precise biochemicd adjustments
sgnaded by hisembedded blood monitor, it did not hit him until he finished hisfirst hour of physica
therapy nearly an hour later.

Angee! It was like moving wrong and reopening an old wound. In hislast few moments of consciousness,
he had wondered if the Treatment would do anything to dull this continua ache. It was now clear that it
would not. Physica desire wasindeed gone, but it left in itswake avoid, afeding that hisinsdes had
been yanked out. More than half the hurt was bewilderment. How could he have been so wrong? He had
been so sure she would be pleased by his decision, that she would take it for what it was, proof of his
commitment to her, to them asaunit. If he could miscalculate that severdly...

Then maybe he was afool, deserving of her contempt.

Work through pain. It was the one way he knew to diminish the sting. He put in an extra hour in the
exercise room. The Roc was along tube housing the ion drive, bisected by adisk that rotated around the
tube with just enough speed that the outer ring generated approximately 1g worth of centrifuga force.
The exercise room was located aong this outer ring. When he could push himsglf no further, he
showered, lft the exercise room, and followed the dways upwardly curving corridor to the elevator and
then up three floorsto hisworkstation. It identified his thumbprint and lit the screen, displaying his
schedule. It was heavy with increasingly strenuous physical conditioning, which was the main reason for
breaking his hibernation period in the first place. Then there were mesetings with the exobiology staff.

And there, in the upper corner, there was a blinking icon sgnifying an urgent message. Hefingered it.
DEAR PETER,

WHEN YOU GET THIS, YOU WILL BE CLOSER TO THE ORBIT OF MARSTHAN TO
EARTH. THERE WILL BENO WAY BACK FOR YOU UNTIL THE Roc RETURNSIN FIVE
YEARS. SO| CAN ADMIT TO YOU NOW THAT | LIED. YOU TOLD ME WHEN WE FIRST
STARTED DATING HOW MUCH YOU ALWAYSWANTED TO GO INTO SPACE FROM
THETIME YOU WERE FIVE YEARS OLD. THISWAS YOUR CHANCE. | COULD NOT LET
YOU THROW IT AWAY.

| KNOW HOW STUBBORN YOU CAN BE WHEN YOUR MIND ISMADE UP. THAT ISWHY
| SENT BACK THE RING. IT WASTHE HARDEST THING | HAVE EVER HAD TO DO. THAT
USED UPALL MY WILLPOWER, SO | PROGRAMMED MY PHONE NOT TO ACCEPT
YOUR CALLS. IFYOU HAD MANAGED TO GET THROUGH, | WOULD HAVE BROKEN



DOWN COMPLETELY.

LIVING FIVEWHOLE YEARSWITHOUT YOU ISALSO MORE THAN | CAN BEAR. |
DON'T WANT TO GROW OLD IN YOUR ABSENCE. IFI CAN'T AT LEAST TALK TOYOU
THISWAY, THERE ISNO JOY IN EVEN BEING CONSCIOUS. SO | WILL BE HERE IN
HIBERNATION EVERY DAY YOU ARE. | WILL BE AWAKE WHEN YOU ARE. AND WHEN
WE SLEEP, WE CAN DREAM TOGETHER.

| HOPE YOU WILL BE ABLE TO FORGIVE MY DECEPTION AND CLAIM THE DESTINY
YOU DESERVE.

ALL MY LOVE,
ANGEE

Each member of the expedition had a bandwidth alotment. Most of this was supposed to be used for
professonal communications. Beyond that, there was enough for persona usefor one fifteen-minute
video message per week or effectively unlimited text messaging. (With asix-minute delay at this stage of
the voyage, live conversationswere dready impractica.)

Peter reread the message half a dozen times, trying to tease out tone and nuance. Finally, setting his
mouth in adetermined line, he called up the voice software and began dictating.

* k k %

Goldie blew up when Angeetold her the plan. * So, just when your career is about to go into high gear,
when I'm able to line up dates and recording contracts, you decide you have to take half the year off in
quarterly incrementsfor, what, the next five years. Wake up cdl for Miss Lamont: Y ou are not in the
Tokano and Sinatra category. The dates won't wait for your convenience. If they can't get you for the
dates they have open, the clubs will get someone else. Any momentum your career might have had gets
tossed away.

"And why are you doing this? Because you drove avay aguy who wanted to marry you, and now you're
afraid you're going to grow old waiting for him to come back, supposing he will ever spesk to you again.
What am | not getting about this?*

Goldie was more than an agent. In the four years they had worked together, she had become a surrogate
mother, warning her away from the wolvesin the business, providing dietary advice, even making sure
that she got enough deep o that she would not need the chemica enhancersthat were il the crutch
(and the entry to more problematic drugs) for so many performers.

"I'm sorry, Goldie.” Angee turned her face away, fegling guilty about her agent'sanger. “1 know
everything you have done for me, and if you are saying that you don't want to be my agent—"

"Jesus Chrigt, kid, have you listened to aword I've said?” Goldi€'s carefully dyed hair shook with
emotion. Her lipstick made it 1ook like she had taken a bayonet in the mouth. “That is not what | am
saying. | want to be your agent. | want you to make alot of money so | can make alittle bit to keep
body and soul together in my londly old age.

"Used to be, you weren't just talented, you were smart. Y ou caught the craze for bounce music at its
beginning, saw itsrelation to swing, and started featuring pieces from everyone from Benny Goodman to
Big Bad VVoodoo Daddy. That made the fans comfortable. Then you added songs that they might not
have expected from the likes of Lennon-McCartney, Joni Mitchell, and Y oko Kanno. That kept them
interested.



"Next week you have your firg live performance vid-disk coming out and will you be around to promote
it? No. Why? Because you'll be in hibernation dreaming about Prince Charming. Y ou think just your
career will melt away? How about Shinichi and Jose. Y ou think they will just hang around waiting for you
to wake up? They can't! They have to take the gigs offered when they're offered. They can't just drop

everything for you."

That hurt because it was obvioudy true. Good sidemen are dmost beyond price. Angee knew thisfrom
having worked with the not so good. As she had been able to command bigger feesfor her appearances,
she had increased what she paid Shinichi and Jose proportionately. But Goldie wasright. They could not
afford extended layoffs. She could only barely afford it hersdlf.

"And herésthefind thing,” Goldie said. “Do you know what thisis going to do to you physicaly?1 dont,
because the human hibernation processis still experimental. Some of the researcherstalk about the
Saturn expedition as just an extended field test to proveit out for excursionsinto the Kuiper Belt."

"I will bein ahospital annex,” Angee said, “under the care of the people who invented the process. It will
certainly be much safer than it will be for Peter and his crewmates.”

"Not necessarily. Ever heard of bedsores? They're not aproblem in freefal. Back here on Earth, it'sa
different story. Y es, they cradle you on amultisectioned air mattress that rocks you continuoudly, so that
no one section of your skin is continuoudy under pressure. Still, there have been incidents. And
Settlements.

"I haven't even mentioned how you have to bloat up to survive three months without egting. Y ou think
your fans are going to like what that doesto you?'

* * % %

In that respect, at least, Goldie had been wrong. Y ou did not have to gain fifty pounds before they put
you under. Instead, you werefitted with agastrostomy port in your ssomach. A watery, nutritious paste
wormed itsway through a plastic tube and into your digestive system.

Despite Goldie's fears, the system had worked as advertised. Angee woke three days before Peter's
scheduled resuscitation. Time enough to get her strength back to walk about the city without artificia
ads. Almost time enough for her digestive system to become fully functiond.

She was walking to Holiday's to meet the musicians Goldie (bless her!) had lined up for her whenrain
whipped out of the dull gray sky. That, and an absolutely irresistible smell enticed her into the coffee shop
she was passing.

NO ROBOTS, the sign on the door promised. ALL HUMAN STAFF. And so it appeared as she
stepped insde, though some of the baristas looked o tired that the difference was not immediately
obvious. Angee ordered asmall cup and sipped carefully, not sure how her intestineswould handle
caffeine. Flipping open her notebook, she scrolled through alist of songs and began arranging titles,
thinking how the sequence would first establish amood and then build it, expand it, until suddenly the
evening was over and the audience was clapping for encores. That's what you hoped for anyway. A lot
depended on not straining your voice and the capacities of your sidemen—

The notebook chimed suddenly. A smal but exquisitely detailed picture of Peter began flashing in the
upper right-hand corner of the screen. It made him look so far away, asif she were gazing through the
wrong end of atelescope. Angee raised her hand to the winking image.

And stopped. Supposing he will ever speak to you again. Goldie had touched on her greatest fear.
How badly could you hurt someone, even for his own good, and expect him to beforgiving? Peter's



cam, professiona exterior was only the mask worn by a proud and passionately focused man.
She stabbed the screen with her index finger. A message came up. There was no sautation.

| THOUGHT WE TRUSTED EACH OTHER, THAT WE MADE DECISIONS TOGETHER. NO
LIES, NO DOMINANCE GAMES. A PARTNERSHIP OF EQUALS. NOW YOU SAY YOU
LIED, THAT YOU COULD NOT LET ME THROW AWAY THE BIG CHANCE FOR MY
CAREER. DO YOU HAVE ANY IDEA HOW LITTLE THAT MEANT TO ME COMPARED TO
US?OR THAT | MIGHT BE THE ONE BEST ABLE TOVALUE MY CAREER?

| AM GOING TO STOP NOW BEFORE | WRITE SOMETHING BOTH OF USWILL REALLY
REGRET.

Rain drummed on the glass, an irregular beat more suited to bebop than ballad. Angee did not fed the
tears on her cheeks until abarista came by and put ahand on her shoulder.

"Don' takeit so hard, hon. He probably isn't worth it anyway."

* K K %
II.

"These are not the circumstances under which | wished usto have our first departmental meeting,”
Novak said dryly.

Peter wished he could see Novak's face, but he was three quarters of the way across the chamber, his
view blocked by half a dozen heads. Wedged sideways as he was by the crowd, there was no way to
get a better view unless he jumped. Thiswas not an entirely absurd idea. This close to the hub, centrifugal
force created an effective gravity no more than one-third Earth standard. He could probably jump high
enough to bang his head painfully on the celling, which was barely a meter above his head. On the other
hand, there was nothing to grab, and he would definitely look slly bouncing up and down.

Modern spacecraft had air-recycling systems, which made perfumes and col ognes allowabl e shipboard.
At the moment, the system in the chamber was close to being overloaded and these odors were
obtrusvely prominent. Still, those were the more pleasant smells. One of the less-publicized effects of
freefal and near freefal wasincreased flatulence. All you could do was pretend not to noticeit.

"Captain Zhen assures me that this flare should end in no more than six hours.” The communal groan
amost drowned out the end of Novak's sentence. “Be grateful!” Surely the man was joking. “ Some solar
flareslast for days."

The situation was made doubly frustrating by the fact that it should have been completely unnecessary. A
magnetic field extended twenty meters out from the ship's hull. It had been designed to withstand storms
fiercer than this, as much to protect the electronics asthe crew. Y et thiswas itsfirst severe test of the
voyage, and the Chief Engineer had declared that safety would be ensured through a
belt-and-suspenders gpproach. Three“ storm cellars’ were situated around the hub of the wheel and until
the magnetic field proved itsdlf, they were mandatory shdlters. Together they would provide more than
enough space for al the passengers. Unfortunately, the darm had gone off while dl of Novak's staff was
assembled in the ship's one large conference room and everyone had made for the nearest scorm cellar.
By thetime it became obviousthat thiswas abig mistake, the Srens had dtered from preliminary warning
to storm-in-progress. If the magnetic fields were insufficient, no one wanted to be outsde while protons
dedted invisbly through the corridors.

"Think of this as an excellent opportunity to get to know your colleagues,” Novak concluded.



That brought scattered laughter from some, who, like Peter, thought they might be getting to know their
colleaguestoo well.

Peter peered about for one colleague in particular, Manud Carreras. He had seen the astronomer briefly
in the conference room and wanted to talk to him about anomal ous spectrum readings he had made of
Saturn'srings, particularly the E-ring. Manny had to be within ten meters of him, yet dl he could see was
amass of (mostly anonymous) bobbing heads.

"You are Fronddlli,” said an ato voice behind him. There was atrace of an accent he could not identify.
“The youngest member of the expedition. | am Part.”

Shesad it asif he should know the name. Peter racked his brain as he dowly turned, trying not to throw
an elbow in the ssomach of the man on hisleft, gpologizing for stepping on the toes of the woman on his
right.

She was part of the medica staff, not the exploration team, he remembered. But she wasn't amedica
doctor ether. Shewas asociologist, studying the effects of long-term confinement under extreme
conditions. And there was something e se, something about a controversial book or seriesof articles
published about twenty years ago. At title popped into his consciousness: Against the Repression. Was
this the woman who had given the current age one of its names? He dimly remembered other titles that
had been notoriousfor atime: Moral Tyranny, Sexual Immortality.

He completed histurn and found himsalf pressed up against awoman only afew inches shorter than he
was. A woman who could not possibly be the person he had been thinking of, since the author of
Against the Repression had to be at least fifty, perhaps sixty, yearsold. Y et thiswoman, with her dark
eyes and glossy black hair, looked hardly twenty.

And that was the explanation, of course. No one on this expedition was that young. Even for the
brightes, it took longer than that to get the necessary credentials and training to be chosen for this
expedition. Therefore, he was |ooking on an example of the horrendoudy expensive rejuvenation
treatments that had been pioneered in Shanghai. And thiswas indeed Andrea Part, socid critic and
revolutionary.

"All of them,” Part said, speaking softly into hisear, “kept ingde their [aboratoriesfor years at atime, the
color bleached out of their skin by fluorescent lights—"

There was a pressure on histhigh.
"—until their flesh was aswhite astheir hair, what was|eft of it."
Ontheingdeof histhigh.

"But we are not like that, are we? Our lives are not preserved in formaldehyde. Hot, red blood pulses
through our veins. For us, no pallid passonsfueled by grant applications or papersread to dozing
colleagues.

Moving up theinsde of histhigh, higher and higher. Part's breeth was hot againgt his cheek.
The siren sounded again, thistimein aset of descending tones.

"And therewe are,” Novak said, “even better than promised. The dl-clear. Everyone's safe now.”

* k% k %



From NYghtLife Online, August 21, 2058

" She stands done in the spotlight. “All.” Theword is spoken, amogt asif it were the beginning of a
Shakespearean soliloquy. “Or nothing a al.” The bass comesin behind her, amost inaudible yet crucia
asaheartbest. Her voice rises and falls as, one by one, the other members of the quartet joinin. Yet
even now, there isthe sense that thisis not so much a performance as atormented declaration. Itisa
love song, not so much for aperson, asit isan assertion of what love must beif it isto have any
worthwhilevdidity.

"It isan assertion which requires sacrifice and you can hear the painin her voice. Thereisareason for
that. Thereasonis—"

"Goldie!" Angeestracy interpreted her exclamation as acommand and placed the call.

"Mornin, kid. Y ou got some greset reviews. When they weren't jumping and jiving last night, you had
themintears”

"Goldie, did you tell the NY ghtL.ife about my hibernation schedule?!

There was an incriminating pause. “No! Well, not exactly. | mean, people want to know where you've
been. They're asking about why you're not accepting bookings for the next three months. | didn't want to
offend anyone—"

"NY ghtLife has soread my privatelifedl over their review!"

"Itisnt redly so bad,” Goldie said defengvely. “ Therésalot of interest in your Stuation. And sympathy
too. It'svery romantic.”

"Y ou makeit sound like thiswholething isapublicity stunt.” Angee's voice was getting higher and
gtarting to quaver. “I am doing thisfor one person and one person only."

"Right. Right, kid. Y our heart is pure. | know that. But remember what | said about the difficulty of
getting you dates. We were lucky thistime.”

That was the smpletruth. Goldie had booked an extended stay at Holiday's and even assembled atrio,
bass, drums, and reeds, which became a quartet when Angee accompanied herself on piano. It worked
out better than she could have hoped. None of it might be available during her next period of
wakefulness.

"And talk about luck, | have you set up with atwenty-minute dot on DoriAnne's afternoon show on the
thirteenth. Her fansworship her. If only onein ten were to download your live dbum, it would send you
to the top of the charts."

"Goldie, I'm going back under on the seventh.”
"Oh. Yeah."

* * * %

Peter had written his response to Angee's message while hisemotions waged acivil war within him. Then
he waited. He did not at first realize what he was doing. He thought he was getting acquai nted with the
other members of the planetary team, finding hisway around the Roc, or working out on the treadmill.
But one day, while checking the most recent technical journa downloads, he redlized that he had been
waiting for a response from Angee and becoming ever more concerned as the days went by and no



message appeared.

Did | get her so angry that she has written me off? Or: Have | hurt her so badly she can't bring
herself to write?

One question, though, was far worse than the others. He was convinced that he was the aggrieved party.
Would anything he wrote seem like begging? Was Angee so important to him that he had to risk that sort
of blow to hispride?

The answer presented itself as soon as he dlowed himsdlf to ask the question. Y es, shewas
unquestionably that important. He could be angry with her without wanting to forever liveinthe
desolation he had felt when she seemed to have walked out of hislifeforever.

Peter blanked the screen, called up Angee's e-mail address, and began to write.
DEAR ANGEE,

I'M SORRY—no, makethat | AM VERY SORRY IFMY LAST MESSAGE SOUNDED what?
Terse? Angry? Hurtful?| AM VERY SORRY IF THE WORDS OF MY LAST MESSAGE HURT
YOU. | WASANGRY . Wdll, obvioudy. | WANTED TO MAKE A SACRIFICE FOR BOTH OF
US. IT HURT TOHAVE THAT SACRIFICE REJECTED, EVEN WHEN | LEARNED THAT IT
WASDONE OUT OF LOVE. | REALLY, REALLY HATE BEING MANIPULATED, EVEN FOR
MY OWN GOOD.

THE QUESTION IS: DO | HATEIT SO MUCH THAT | AM GOING TO THROW AWAY THE
BEST THING THAT HASEVER HAPPENED TO ME?NOT IFI CAN HELPIT. | HAVE
CALMED DOWN ENOUGH TO REALIZE THAT YOU ARE MAKING SACRIFICESAS
WELL, BOTH PERSONALLY AND PROFESSIONALLY.

PLEASE ANSWER THIS. THE ONLY THING WORSE THAN BEING AWAY FROM YOU
FOR FIVE YEARSIS THINKING THAT YOU WILL NOT BE WAITING FOR ME WHEN |
RETURN.

Peter read it over, considered several changes, and hit the send button. It was unsatisfactory and the best
he could do.

That done, hefdt a curious sense of relief. He had done everything he could. Either Angee would
respond in kind—or she would not.

Nearly fifty minutes|ater, his screen buzzed at him and aflashing icon informed him that he had amessage
from AngdinaLamont. Peter frowned in confusion. His message had barely had timeto reach Earth. The
gpeed of light made it impossible for him to have areply so soon.

DEARPETER,

EVER SINCE GETTING YOUR LAST MESSAGE, | HAVE BEEN WONDERING WHAT |
COULD SAY THAT WOULD MAKE YOU FORGIVE ME. | WASAFRAID TOWRITE,
FEARING WHATEVER | SAID WOULD JUST MAKE THINGSWORSE. NOW | HAVE
DECIDED THAT IT ISIMPOSSIBLE TO MAKE THINGS WORSE.

IT WOULD BE SO MUCH BETTER IF YOU WERE HERE AND WE COULD JUST HAVE
EVERYTHING OUT. (YES, | DON'T NEED TO BE REMINDED THAT IT ISMY FAULT THAT
YOU ARENT.) ALL MY FRIENDSTELL ME THAT THE WORST THING TO DO AFTER AN
ARGUMENT WITH A BOYFRIEND OR HUSBAND ISTO OFFER UNCONDITIONAL



SURRENDER. THEY CAN HAVE THEIR LAUGH.

SO. | WASWRONG. FROM NOW ON, NO DOING THINGS FOR YOUR OWN GOOD. WE
TELL EACH OTHER EVERYTHING AND MAKE ALL DECISIONS TOGETHER.

THAT SHOULD BEIT. LET MEKNOW IF I'M MISSING ANYTHING.

Manny heard the eruption of noise down the hal and stuck hishead in. “ Are you choking to desth,” he
inquired, “ or isthat supposed to be laughter?”

"I'll tell you later,” Peter said. “I have amessage to writefirst."

OK!'I ACCEPT YOUR SURRENDER ON THE CONDITION THAT YOU ACCEPT MINE.
FROM NOW ON IT'SUSAGAINST THE WORLD.

* * % %

Transcript: THE DORIANNE SHOW
January 15, 2059

DORIANNE: “And now, awarm welcome please, for my very specia guest, the deeping beauty, Angee
Lamont."

Audience gpplause. Lamont enters stage right, frowning at her introduction for an instant. She crossesthe
stage as the band does the usud five bars of guest intro music and takes her seat across from DoriAnne.

DORIANNE: “It'sddightful to finally have you on the show. Right now you must be the most famous
woman in the country, if not the world. Y ou and Peter Frondelli are being compared to Romeo and
Juliet, Abel and [dight pause while checking her right eye monitor] uh, Lais, and al the famouslovers of
myth and history. And of course with Prince Charming and the Sleeping Bealty.

"| think the most remarkable part of your story isthe length of time the two of you must wait. Five years!
| wouldn't think anyone could keep arelationship going under those circumstances.”

ANGEE: “| wasn't sure mysdlf, at first. Then | found that what | was doing was not really that
uncommon. In the 1800s, the families of whaling ship crewswould be separated for four yearsat atime.
During the last century, soldiersin the world wars served up to five years or more without seeing their
Wives.

DORIANNE: “But it must be so hard!"

ANGEE: “Itis, but hard isnot impossble. It'sjust hard. And thereis another thing that Peter and | have
cometo redize. Asdifficult asthisis, theideaof giving up on each other was just too painful to be
considered. So you must not think that we—or at least that | am showing gresat discipline or virtue. Once
| realized that | could not live without Peter, | just took the line of least resistance.”

DORIANNE: “Peter Frondelli sounds like he must be an extraordinary man. Can you share any of his
love secretswith us?”

ANGEE: “No."
DORIANNE (shocked): “What?'

ANGEE (smiling sweetly): “Peter isavery private man. One of the things | value most about himisthat
he pullsme out of the spotlight. When | am with him, | am protected in place of calm and quiet.



"Beyond that, there are some things | share with no one else. Every woman, and most men, should
understand that."

* % % %
V.
March 15,2059

It was odd, but after being nearly smothered by his colleaguesin the storm cellar, Peter woke from each
successive hibernation phase to a ship that seemed dmost deserted. The reason was obvious. At any
givetime, haf of the complement was adeep in the dens. Asareault, there was an unprecedented
amount of space and privacy for everyone who was conscious. Sometimes, going down the silent
corridor to his cabin, he came close to feding that the ship was haunted. Right now, though, after a
twelve-hour stint with Manny trying to make sense of E-ring spectrographs, he wastoo tired to be
anything other than grateful for the quiet.

Hewas dso too tired to redize that his cabin light would not come on until the door sedled shut behind
him and hewasin tota darkness. There was ahdf-familiar scent and for one brain-fogged moment he
amogt bdieved that Angee wasright next to him.

"Y our secrets are safe from idiot box audiences,” alow voice said, with an accent he till could not place.
“But not from me. Awake deeper.”

Lips moved up the side of his neck and fastened on hismouth. A warm body pressed him against the
wall of the cabin while hands deftly worked his coverdl fastenings.

"I don't think you—" Peter began, or tried to. With an invading tongue wedged between histeeth it came
out morelike*“I doan fink 00.” Infact, it was becoming unplessantly difficult to bresth.

Heraised hisarmsto push his assailant away, found his hands clasping warm breasts, nipples hard
againg hisfingers. For amoment, curiosity nearly overcame caution. But then he continued resisting,
impelled by the smple need to avoid asphyxiation.

The hands that had been working his coverallsripped open the clasps and plunged in. Warm hands
grasped him eagerly and then paused.

"You're... not...” The ato voice was puzzled, dmost hurt.

Peter tried unsuccessfully to tifle asudden laugh. “No, I'm not.”

"But you gppear hedthy in every way. Surely you're not—"

"The Treatment,” Peter explained soberly. “1 had the procedure performed when | came on board.”

"Why would you maim yoursalf?” Andrea Part asked. “ Surely not to keep yoursdf faithful to that
immature Earthside chanteuse. Sex isthe zenith of existence, the whole point of life."

"Actualy,” Peter said, “it'sapainintheassalot of thetime. Though | suppose that's an unfortunate
choice of words."

"It can bereversed,” Part said urgently. “I1t would only take amatter of hours down in sickbay.”
Peter dlowed himsdf to consder it for amoment. “No,” hesaid. “I think not."

Part's voice hardened. “ Then you are nothing but a pervert. | should waste no more time on you.”



There was arustling of cloth. The door opened, and a shadowed form in deck pants and open blouse,
fled angrily into the corridor.

Peter found the rheostat and turned it up. The room looked surprisingly normal after al the commotion.
He himsdf was abit worse for wear. His head throbbed with each heartbegt; hislips were bleeding
where they had been bitten. There were scratches on his head and face. Various other parts of his body
felt bruised.

He staggered over to his medicine cabinet, feding oddly guilty that he had not cooperated inamore
satisfactory manner with hisown rape.

* * % %
"Y ou are S0 damn lucky, it'ssickening,” Goldie said.

Angee looked up from the glowing mat that had been unrolled on the table. A three-month calendar
spread across the surface. The square of each day displayed the venue in which she was performing and
the group that was providing backup. Foating above the beginning of each gig was arectangle
representing the contract. By placing her finger on the rectangle, Angee could bring the contract in front
of her and flip it open. The clever thing about this particular program was that the calendar appeared the
sameto both of them, though seated on opposite sides of the table, and by placing their fingerson the
document at the same time, both could bring a copy of the contract in front of them.

"—and | don't think 1 go well with abig band, even though Marty Watanabe is one of the best. You
know | do best in moreintimate—what? Did you say something?'

"l said you weresinfully lucky.” Goldi€svoice was sour. “I tell you that taking three month vacationsis
going to kill your career. Instead, it makes you arare commodity and bids up your price. | tell you to be
niceto DoriAnne and after you stand her up on her firgt invitation, you come on her show and tell her to
screw hersdf.”

"l never said anything—"

"And what happens? Instead of your career being ruined, you spark an | Hate Dori Anne campaign that
forces her to apologize to you. Who knew that so many people were so tired of her causes and video
picks? We should change jobs and you become the agent, except that my voice makes chak on
blackboard sound like Nat King Cole."

Angee reached acrossto her friend. “Don't talk that way. Y ou are the only reason | am not starving. Y ou
have been setting up my dates, lining up musicians, and keeping the media away from me.

"And those are the lessimportant things. Y ou arethe only one | canredly tak to. | wake up and you
orient me to what's hgppened in the world while | was hibernating. Y ou reassure my folkswhile I'm
adeep. Y ou kegp me sanewhile I'm waiting—"

Her voice broke. Goldie took her hand and squeezed. “1'm sorry, kid. | know it's been tough. I'm just
saying that for al that, things have been working out so well for you that | can amost believein miracles™

"I'd throw it dl away if it would get Peter back,” Angee said Ssmply.

"I know you would. And people ought to just let you aoneto wait for him. But they won't. They'll pry
and say and write whatever they think will attract an audience. If you don't give them enough to fill their
columns, they'll makeit up.

"l don't pay any attention to that."



"You may haveto,” Goldie said unhappily. “ The gossips are carrying astory that ssemsto have
originated somewhere on the Roc. They are saying that Peter has just been using you for cover, that his
red interest isin young boys."

She watched Angee apprehensively for her reaction. For an ingtant, Angee's face was completely blank.
Then she burst out laughing so strongly that she nearly fell off her chair. It took nearly five minutesfor her
to cam down sufficiently to spesk again.

* % % %
Vi.
December 20, 2059

None of the picturesrelayed to Earth did justice to Saturn. It had a subtle beauty, made impressionistic
by upper atmospheric haze, nothing like the flamboyantly bruised visage of Jupiter. The rings stretched
out to either sde of the haf-lit face, thin as a Euclidean line segment, dotted by moons. Only the curved
shadows thrown on the northern hemisphere gave any hint of their red structure. Titan, which the Roc
was orbiting, was on the other side of the spacecraft, but its absence was not much of aloss, since dl
that could be seen in wavelengths visible to the human eye was adull, orange haze.

"I heard the news,” Carerras said, clapping Peter on the shoulder. “Tough luck. How did Novak explain
not making his number one assstant part of the Titan landing team?”

"He had anumber of explanations,” Peter said, not taking his eyes from the view port. “ He said that they
couldn't risk the entire exobiology team on any given shuttle misson. And he said that by first refusing his
offer to be part of theteam, | forfeited my right to make the [anding to the next in line."

"Punishment for insufficient enthusasm?’ Manny suggested.
"Heseemed very ill at ease,” Peter said. “He would not look mein the eye.”

"Of course not,” Manny said. “It had nothing to do with you and everything to do with who's sharing his

Peter Sghed. “Missing the expedition isn't the big disgppointment. It's Vaclav. | wastweve yearsold
when | read Vaclav Novak and the Caverns of Mars, the story of how he descended into one of those
huge lavatubes, survived atear in his pressure suit, and discovered the Martian archaea. He was my
hero, the man | modeled my career after. | wish he were angry with meinstead of just ... wesk.

"When | wasin school and got depressed, | would go on aroad trip. Didn't really matter to where. Just
to get away.” He cocked an eye a Manny. “Fed likearoad trip?"

"Uh, sure”

* k x %

Captain Zhen was skeptical. “The Osprey will be used for transport to and from Titan's surface. The
Condor will be kept as backup in case the Osprey runsinto trouble. Those are the only two craft with

landing capehility.”

"We don't need landing capability,” Peter said. “We want to traverse the E-ring and bring back samples.
For that purpose ascout ship like the Auk will do fine. It'swhat it was designed for."

"Y ou don't need the Auk,” Zhen said. “ Just step outside. Werein the E-ring now.”



"Technically, yes,” Manny agreed, “but the part in which we are most interested is downd ope, centered
on the orbit of Enceladus. There are unexplained oxygen spikes, traces of ammonia—"

"An organic compound,” Zhen observed thoughtfully, “though in this case doubtless produced by
inorganic means.”

"Doubtless,” Peter agreed.
Zhen rubbed her chin. “I have no pilotsto spare.”

"Wedon't need apilot,” Peter said. “Everything about the Auk is so automated that ared pilot would die
of boredom. In any event, our intent is just to sweep through to the orbit of Enceladus on an dliptica
orbit. Once we get the kick in theright direction, wejust coast al the way in and dl the way back."

Zhen snorted. “1 am very surprised you have the timefor this sort of sdeshow. | was sure you would be
part of Novak's Titan expedition.”

"Sowasl,” Peter said evenly. “I'm sure he has his reasons.”

"I'm sure.” Zhen stared at him, then seemed to cometo adecision. “I will have Lieutenant Lakhdar do a
complete systems check of the Auk. Y ou will submit amisson planfor my review. Then | will makea
decison.”

* * * %

The E-ring was an anomaly in thisarguably strangest of dl planetsin the Solar System. Its constituents
were mostly microscopic and diffuse, more like a smoky haze than the prigtine ice shards of theinner
rings, mostly because there were some bodies a kilometer wide and afew aslarge asten kilometers.
L ocating these and charting their orbits was part of Captain Zhen's excuse for alowing the expedition.

Peter and Manny had worked feverishly to prepare the craft in the final hours before launch. Under the
watchful eye of Lieutenant Lakhdar, they had jury-rigged a series of externadly mounted aerogd paletsto
gather ring materid for later examination.

Now the Auk, its superconducting wires extended fore and aft to support the magnetic radiation shield,
accelerated down Saturn's gravity well. Titan dwindled above them. Rhea appeared on the starboard
sde and fled away aft. Dione approached from the port side, close enough that Peter was able to focus
the ship telescope on itsdazzling ice dliffs.

Within the crowded confines of the Roc, it was easy to forget the fact that they were farther from
humanity than any group of people had even beenin dl of history. In the Auk, with only Manny for
company, thefedling of near isolation weighed in on Peter. He had time to appreciate theirony of his
Stuation. Angee had taken a desperate gamble to get him on this expedition in hopesthat it would make
his name professiondly. Instead, he would be afootnote to the expedition, the xenobiol ogist who never
landed on Titan. And the reason would be, indirectly at least, because he was faithful to Angee.

"Liar!” aninner voice accused. “ The reason is you were S0 angry with her you had yoursdf gelded. The
question is: Would you have been faithful had it been physicaly possible for you to be unfaithful ?*

Thinking back on it, Peter decided that there had been something distinctly off-putting about Part's
aggressiveness, something that seemed an attempt to mask desperation. “Yeah, | think s0."

"My friend, you have apensivelook on your face,” Manny said.

"Thinking how much | missmy fiancee"



Manny's laugh lit up the entire cabin. “| regret thereis nothing | can do for you in that regard.”

They received news from the Roc on aregular basis. The Osprey had landed on Titan. Novak publicly
announced his belief that Titan's methane was biologicd in origin, just as he had shown the methane on
Marsto be. Peter shook his head. There were good reasons for the consensus view that it was
geologica in origin. He doubted Novak could repeat past glory, though part of him still hoped he would.

Whatever the origin of the methane, there was plenty of it. A surprise methane rain turned the plain on
which they had landed into a shalow lake. Novak's quick action was credited with saving severa
members of the expedition, including Andrea Part.

"Themediawill lovethat,” Manny sad.
"But will Andreaever forgive him for rescuing her?” Peter wondered.

The Auk crossed the orbit of Tethyswhile the satdllite wasinvisible behind Saturn. They sivung in behind
Enceladus, racing the moon into Saturn's shadow. The hard darkness, that had seemed so close you
could open the airlock and touch it, suddenly acquired depth. Stars appeared, spreading outward to
infinity.

Sharp, snagpping sounds, which sometimes made the hull ring briefly, sgnaed theimpact of microscopic
iceflakes.

"Itislikethefirg timel drove up north in thewinter,” Manny said. “ Seet blew out of the sky and pecked
at my windshield. | had never seen such athing.”

"When | was going to school in Oklahoma,” Peter said, “1 would get depressed sometimes, and then |
would get in my car, find along stretch of mostly deserted highway and drive for miles” It occurred to
Peter that he had been depressed on afairly regular basis back then. Those mood swings had vanished
after hemet Angee.

"Anyway, one pring night my drive took meinto amass of the hugest mosquitoes | had ever seen. They
coated the windshield, making it impossible to—"

Therewas alarger impact, not so much heard asfelt through the deck and the chairsinto which they
were strgpped. At the same time, something smashed into the forward view port, smearing its entire area.
Cracks spiderwebbed its entire area. Peter held his breath, hoping the transparent sealant between the
plates of the view port would fill in the cracks before the cabin's air pressure blew them dl into the
vacuum.

* k% k %

The Specimen Examination Room was near the hub of the saucer soitems, preferably living, brought up
from any of Saturn's moons could be examined in something like their norma gravity. The room could be
filled with water or a nitrogen-methane atmosphere or, as now, be kept in vacuum. Because of this, Peter
and Manny had to conduct the examination in pace suits.

Thiswas actudly the second examination of this specimen. Thefirgt, begun minutes after the Auk docked
with the Roc, had taken afull eight hoursto remove the corpse from the aerogd in which it had
embedded itsdlf.

Most of the room was dark. Spotlights trained on the specimen provided illumination for the work and
for the cameras which were recording the examination, aswell asrelaying it throughout the Roc, and from
there back to Earth.



The remains resembled awhite tent pole that shimmered with iridescence depending on the angle of the
light. Wires attached to either end held it motionless, about shoulder high.

"What we have here istwo meterslong and about three centimeters wide through most of that length,”
Peter said. “ Origindly, the creature was longer. How much, we cannot say. The posterior end extended
beyond the aerogd pdlet and waslogt.”

"How can you tell?” a curious soprano voice asked. The earphones made it sound like the woman was
right next to him, even though she might have been in the main auditorium, where the examination was
being shown on an IMAX-szed screen, or even watching in her own cabin.

"Excuse me?’ Peter said.

"How can you tell front from rear?’ the questioner clarified. “ Or even if those concepts have any
relevancefor acreature like this?'

"Excdllent question,” Manny said. “The honest answer isthat we cannot be sure. However, we will show
you why we think we know which end iswhich."

"The main body iswrapped in three extremely thin membranes,” Peter said. “Wefound it amost
impossible to unwrap them without tearing. Luckily, Dr. Carreras came up with an aternative.”

"Thisisan electron gun,” Manny said, displaying adevice that looked like aprop from a cheap SF video.
“| put it together in the repair shop to transfer electrons at short range, causing a buildup somewhat larger
than the gtatic charge you might get from scuffing across arug. That iswhy the supporting wires are not
grounded.”

He pushed thetip of the gun under the edge of aflap and depressed the trigger. For an instant, nothing
seemed to happen. Then the edge lifted itsdf and began to unfold. When it had swung thirty degrees
around the main body, Manny found the seam of another wing and began to open it aswell. A few
minutes |ater, there were three wings being unwound. Peter worked on the side opposite Manny with his
own eectron gun. Each wing was roughly triangular. Even with the repulsion of the Satic charge, they did
not extend straight away from the body but rather curved in away that, to the artistic, might have
suggested a breaking wave.

"Asyou can see,” Peter said, “ each wing has a concave and a convex sde. Shine alight on the convex
Sde and you seeiridescent whiteness. If you illuminate the concave side, however..."

Manny directed aflashlight beam at an inner flap. Peter heard murmurs of surprisein his earphones.

"More than 99 percent reflective,” Manny said. “How much more, we have not been able to determine.
"Light sails?'

Peter recognized Lakhdar's voice. “We don't think so. Even though the whole body is extraordinarily
light and we do not know thewings' actual area—" Peter indicated the torn edges. “—there does not
seem to be sufficient surface for an efficient lightsail thisfar from the Sun. If we can movethelights
around..."

Manny moved abank of lightsin closer and adjusted their angle.

"If weimagine those lights to be the Sun, we can see how the inner curve of the wings focusesthe light
along the body. We can deduce the reason for this by examining the interior of the body. To do thisas
noninvasvely as possible, we use ultrasound. Manny, please display some of the images we took earlier.



"There, you seethat in overal structure, the main body islike athick strawv—"

"—or an intestine that has been pulled straight, which probably givesyou a better idea of itsfunction,”
Manny sad.

"I don't seeamouth.” That was Jessica Levine, the xenobiologist who had taken Peter's place as
Novak's primary assistant on the Titan team.

"Good observation,” Peter said. “Neither do we. We sampled the interior with a hypodermic and
discovered that it contains mostly water. My guess, and it isonly that, isthat E-ring snow impacts on the
wings and is absorbed by them.”

There were audible gasps, followed by awelter of clamoring voices. Peter grinned at Manny. Even if
they recelved the Nobd Prize, it would never get better than this.

Levine'svoice cut through the confusion. * Y ou are saying these creatures actudly livein space? Ian't it
much more likely that this one was hurled into the ring from an ice geyser and was dready dead when
youranintoit?'

"Well, of course, with only one specimen to examine, we cannot say for sure,” Peter said.

"And further study is definitely needed,” Manny added, because you must ways say that further study is
needed if you want to keep the grants coming.

"But on the basis of the evidence so far, that seemsthe most likely explanation,” Peter said. “ Just
consider the reflectivity of the inner wings. They would serve no purpose in adark ocean under a
forty-meter thick blanket of ice. In thering, however, they appear perfectly adapted to gather sunlight.”

"Whereradiation, if nothing ese, would kill them.” Novak's voice. It was the strongest objection. Thelife
he had discovered on Mars had been sheltered in lavatubes and deep caverns.

"Many, perhaps most, would bekilled,” Peter said, choosing hiswords carefully, “but not necessarily all.
For example, deinococcus radiodurans can reconstruct its genome without error even after it has been
smashed into thousands of pieces by ionizing radiation. Most research into that bacterium hasfocused on
trying to understand how it can do that. A more interesting question might be: Why hasit evolved this
way? There are very few spots on Earth where such an ability would provide a competitive advantage,
but it is so obvioudy advantageous to an organism outside a planetary atmosphere that one might be
forgiven for wondering if that iswherethetrait evolved.”

Everyone seemed to talk at once. Some members of the audience were arguing with themselves more
vociferoudy than with Peter or Manny.

"Of course, thisisonly preliminary speculaion,” Manny said quickly.

"Of course,” Peter agreed. “But getting back to thisintestind structure. Earlier today, we sampled its
contents with a hypodermic and subjected them to analysis. Most of it iswater, as you would expect of a
cregture grazing on the ice particles of the E-ring. However, we dso found significant amounts of
ammoniaand antifreeze glycoprotein. Together these do more than keep the creature from freezing solid.
Our caculationsindicate that when two of the wings focus sunlight on the torso, enough hest is produced
to vaporize smal amounts of water, enough to serve as a propel lant.

"So, though they look vaguely like mantarays, it might be closer to the truth to call them space squids.”

There were more objections and questions, but there was something halfhearted about them. Peter and



Manny were quite open about their own ignorance. Only the examination of more specimenswould
provide the answers they needed. There might be more expeditionsin the Auk, but eventudly the Roc
would haveto leave Titan, which seemed to harbor no life at all, and fal inward until it orbited Enceladus,
amoon with such prodigious amounts of lifethat it could be hurled into the void. Everyoneredized this.
No one mentioned it.

The last question of the session came from Captain Zhen. “How long will it take you to understand these
Cregtures?”’

It was aquestion that took Peter and Manny by surprise. Peter took an intellectual step back inan
attempt to gain perspective. “Why, therest of my life, | suppose.”

* % % %
Vii.
July 17, 2062

They rehearsed that night in Angee's gpartment. Jose Candanosa had not been able to get in town until
four that afternoon and had come over immediately, meeting Shinichi Kanayamaon the way. It was good
to have the old group back together. After the tour that had taken her to Tokyo, Paris, and Soweto,
Angee would be back in asmal club setting, with musicians she knew and who knew her well. Severa
times, they had only to sart the first few bars of asong to know that they were perfectly in sync. After
two hours, Angeefdt confident that they had the set down for the next night's performance. She went
into the kitchen and came back with a platter of sandwiches and pitcher of lemonade.

Shinichi was standing at the piano, picking hisway through an unfamiliar page of music. Two barsin, he
frowned, muttered something under his breath, and began again. Thistime it was noticeable that |eft hand
and right hand were doing digtinctly different syncopations, each hand running through a series of quick
crescendos.

"It'snot half bad,” Jose said. Angee startled, nearly dropping the lemonade and throwing the sandwiches
al over theroom. “ So that horrified expresson must mean that it's your composition, which you do not
want to show anyonejust yet."

Angee nodded, carefully placing platter and pitcher on atable. “It's just something I've been playing with.
| thought Peter might like it when he gets back. It started with adream | had about those creatures he
found in the E-ring."

Shinichi pulled out another page. His brow glistened. His concentration made Angee think of agymnast
negotiating aparticularly tricky routine. Now the chords changed dowly, melting into one ancther ina
weightless, timeless fashion. Jose found the rest of the score. Purdly instrumenta sections dternated with
partsfor piano and voice.

He whistled and shook his head. “ Setting T.S. Eliot to music. Heavy stuff.”

"It's been done before,” Angee said defensively.

"For poems about cats,” Jose said. “Not the Four Quartets, asfar as| know. Who is publishing this?'
"Wll, nobody, | mean, it'sjust for Peter, and most of my fans wouldn't know what to make of it."
"Wewill publish it anonymoudy,” Jose declared. “ Or under a pseudonym. The Roc trio, perhaps.”

"It'snot for atrio,” Shinichi said serioudy. “Y ou want to score thisfor orchestra, don't you?'



Angee gave aquick nod. “I'll tell you the whole story aswe est.”

* k% k %

"...what we've done has been good,” Angee said, anote of defensveness il in her voice. “We have
kept the standards fresh and showcased some new composers that otherwise rarely getsahearing. But |
found mysdf wanting more. | wanted thefedling | had thefirgt time | heard Gershwin's Preludes, or heard
Coltrane transform asimple, sappy tune into something so new and strange that it seemed | was
suspended somewhere outside the Solar System. | didn't know anyone who was doing just whét |
wanted, so | started composing myself. A few bars, then afew pages. | never thought | had the talent to
succeed.

"And what could | do with the result if I did succeed? It would leave most of my fans bewildered. Goldie
would have aheart attack if she knew | was doing this."

Shinichi looked at Jose. “We are good at keeping secrets.”
"How much time do we have?’ Jose asked.
"I am up for the next two months, then adeep for three months. A month after that, Peter will be home.”

"Six months” Jose said, “but only three with you. We must get to work."

* * % %

December 29, 2062
"I need afavor,” Peter said. “A couple of favors, actualy.”

Dr. Beard frowned. “ Thereislittlethat | can do for you. Y ou were warned repeatedly that two hours of
intense exercise every day were required to maintain minimal fitnesslevels, and that three or four hours
were preferable for anyone wanting to minimize difficulties on returning to Earth.

"On the way out, your discipline was exemplary.” Thiswas said in the tone of a disappointed teacher.
“Whilein the Saturnian system, however, not only did | have to put you on report repeatedly for faling
below the two hour minimum, but much of thetime you werein freefal on your collecting expeditions.
Under such conditions, muscle atrophy and bone losswere inevitable.

"Redlizing this two weeks ago, and a o redlizing that we would soon be back home, you then did one of
the few thingsthat could have made things worse. Y ou began to overexercise and pulled ahamstring.”

Peter grimaced. There was nothing to say in his defense because everything Beard said was true. While
in orbit about Saturn, he had wanted to use every waking moment either sudying Enceladansin their
natura habitat or analyzing their remainsin the Roc. There smply had not been enough hoursin the day.
The trip home should have given him plenty of timefor thelab work, but then he had to dedl with
hibernation every three months.

"All very stupid of me,” Peter agreed. “Tomorrow we enter Earth orbit. We are supposed to undergo
extensve medica checks, taking up to aweek, before being allowed to shuttle to the surface. The
problemis, the day after tomorrow, afriend of minewill be premiering acomposition for voice and jazz
orchestra. | want to surprise her by being there. | need you to help me do that.”

Beard stared at him. Peter stared back patiently.

"Sheisvery beautiful,” Beard said unexpectedly. “Was that, with her other qualities, worth throwing
away your career?'



"| threw away nothing,” Peter said. “ My career seems pretty much assured.”

"Now, yes,” Beard said. “But when you ... made a certain enemy, that was not the case. Will you answer
my question?'

"What? Oh yes, absolutely.”

Beard smiled. The effect was dmost shocking, like morning sunlight illuminating the depths of acave. “I
will haveto pull stringswith my colleaguesin HEO Medical. But yes, | think | can help you. And thereis
one specific procedure you will need.”

"Ah, yes” Peter said.

* * * %

The cab set down gently on the Kennedy Center's newly refurbished landing pad.

"Y ou may debark now,” the cab told Peter. “Pleaseindicate if you need extra assistance.” Cab sensors
had somehow registered the exo-skel eton with which Beard had fitted him, though it was mostly
conceal ed beneath his recreation suit, and decided he was an injured war veteran.

"I'm fine, thank you.” And, indeed, the dmost sllent motorsin the exaskel eton augmented his muscles
aufficiently for him to swing out of the cab, stand on the tarmac, and walk with something like his normal
stride toward the roof entryway. He stopped as he reached it and turned to survey the Potomac below
and the city beyond it. The January air was crisp. Now and then, snowflakes stung his cheeks. If the front
came through as expected, he would have to take ground transportation back to his gpartment. He
inhaed deeply, savoring dozens of subtle scents he had forgotten while on the Roc. Then heturned and
took the escalator down to the box office.

He had been hoping to dip into the audience unrecognized, but hisluck ran out as he picked up histicket.
Theface of thegirl handing toit to him lit up with astonishment.

"Dr. Fronddli! | saw the name but told myself it couldn't be you. The crew isn't due down for aweek."

"Thisisasurprisefor Miss Lamont,” Peter said, “or at least it was supposed to be. | seethat I'm aready
lae”

"Just by afew minutes,” the girl said. “Don't worry. I'll get you achair backstage.
"Oh, I can't wait to tell my boyfriend. Thisisal soromantic, and | get to be here a theend.”
"That isnot why wedidit,” Peter said, abit more tiffly than he intended.

"I know,” the girl said solemnly. “ That'swhat makesit al so sweet.”

* k% k %

Peter sank gratefully into the chair. Despite padding, the exoskel eton was chafing in spots. Beard had
programmed it to assist him, but not to do al the work. Making Peter provide a proportion of the muscle
power that increased every day would make him stronger and eventualy complete his adjustment to one
gee. Right now, it made him exhausted.

He sat in darkness, the only light being that which spilled over from the stage. Standing where she was,
Angee would not be able to see beyond the first two rows. It was one reason she preferred playing
clubs. There you could see your audience, make contact with them, fed the dectricity of agood
performance build. Here she would be half dazzled by the footlights.



Peter stared at her, wondering if she looked different than the last time he had seen her. Happier,
certainly. Older? Hard to say. For al the time they had spent in hibernation, it had still been five years.

Maybe there was just additiona confidence, adeeper maturity. He could hardly imagine that the woman
he had known when he left would have performed, much less composed, the work unfolding before him.
As much asthey had stayed in contact through e-mail, it would take sometime until they redly knew
each other again. If they had ever redlly known each other in thefirst place.

There was a screen behind her, just bardly visible from thisangle. Dots winked into being, extended into
linesthat curved, then connected into a series of semi-abstracts ... afish, jumping from the waves,
morphing into abird, surrounded by stars, aman (floating in free fall?), an Enceladan, then the two of
them revolving in amicrogravity pas de deux, until they came together and merged....

* * % %

Warm lips pressing his. Thetrace of a scent that had once been so familiar and which he had missed for
50 long. Strands of hair brushing across hisforehead so lightly that they almost tickled. A sigh.

"You fall adeep during my most important performance. | should fed insulted. | suppose I'm lucky you're
not acritic.”

Peter opened his eyes. Angee's amilefilled the world. “My apologies. It has been atough ... five years."

Angee's eyes dropped and saw the exo-skeleton poking out from aseeve. Her expression sobered.
“Yes, it has. Sometimes, when | dept, | would dream of you and cry when | woke. Kissme again, so |
can fedl how good it isto be awake."

Copyright © 2009 Robert R. Chase
[Back to Table of Contents]
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Reader's Department: GUEST REFERENCE LIBRARY by Don D'Ammassa

The Last Theorem, Arthur C. Clarke & Frederik Pohl, Ballantine, $27, 299 pp. (ISBN
978-0-345-47021-8)

Implied Spaces by Walter Jon Williams, Night Shade, $24.95, 265 pp. (ISBN 978-1-59780-125-6
The January Dancer by Michael Flynn, Tor, $24.95, 350 pp. (ISBN 978-0-7653-1817-6)

When Duty Calls by William C. Dietz, Ace, 24.95, 356 pp. (ISBN 978-0-441-01632-7)

Quofum by Alan Dean Foster, Del Rey, $25.00, 286 pp. (ISBN 978-0-345-48507-6)

The Quiet War by Paul J. McAuley, Gollancz, (British pounds) 18.99, 462 pp. (ISBN
978-0-575-07933-5)

* * % %

Like any other living thing, the sciencefiction field is constantly changing. Popular themesand
preoccupations from one decade fall out of favor in the next, perhapsto return ageneration later. Alien
invasions, telepathy, and robot fiction have become novelties in recent years, but space operaand first
contact stories are enjoying fresh popularity. One of the classic genre novels of the 1950s was
Childhood's End by Arthur C. Clarke, in which the human race is transformed by its encounter with a
greater gdactic civilization. The Last Theorem—a posthumous collaboration with Frederik Pohl, an
author of equaly memorable work—resurrects and reworks that theme. The passage of half a century
has |eft its mark, however, not just on the authors but aso on the field itself. During the 1950s, science
fiction was primarily focused on macro issues. Humanity would be confronted by some event—anew
scientific discovery, an unprecedented disaster, contact with another intelligence—and the author
described itsimpact on our world as awhole. That focus has changed to the micro in recent years and
The Last Theorem focuses primarily on the adult life of oneindividud who livesthrough a period of
agtonishing revelations and changes.

That man is Ranjit Subramanian, whom wefirst see asa Sri Lankan college student obsessed with
proving Fermat's last theorem. Dissatisfied with a complex, theoretical proof provided by acomputer
anaysisduring the 1990s, Ranjit is determined to discover Fermat's proof, which must have been much
ampler. Ranjit livesin our near future, afuture in which brushfire wars have become even more prevaent
than they are today despite hints of growing cooperation among the three mgjor powers. Theworld has
become an increasingly dangerous place filled with bellicose states squabbling over dwindling resources
and old enmities. Unfortunately, the use of increasingly destructive wegpons has atracted the attention of
the Grand Gdactics, an ethered race that effectively rulesthe gdaxy. Their agents are monitoring Earth
closdly and apreiminary order has been given for one of their subject races, the One Point Fives, to
exterminate the troublesome upstarts. A massive fleet has been dispatched to accomplish that
comparatively minor task during Ranjit'slifetime. Fortunately, there are signs on Earth that a group of
influentia people has recognized the serious nature of conflict on Earth and is about to employ anew
technology to impaose some relatively benevolent control over rogue states.

One of the difficultieswith classic Utopian fiction isthat the reader is presented with a mature society
rather than shown the intervening steps that would demonsirate how such anew civilization might evolve.
The authorsin this case address that problem, dthough in the redl world the Situation would certainly be
far more complex and imperfect. The story isalso far less melodramatic than it might have been if
published during the 1950s. Included are brief discussions of mathematica and other scientific problems
that evoke akind of old-fashioned sense of wonder about the universe without disrupting the flow of the



dory. It ison thewhole aremarkably inteligent reworking of afamiliar genre theme.

* k% k %

The opening sequence of Implied Spaces by Walter Jon Williamsisdightly mideading, becauseit takes
placein aworld of orcs and trolls and beleaguered caravans crossing a desert filled with bandits. Rather
than fantasy, however, it isavariation of traditiona space opera. In the distant future, the human race has
created thirteen immense artificid intelligences which orbit the Earth and which facilitate the crestion of
pocket universesin each of which the laws of nature can be altered to suit the inclinations of the
designers. The protagonist, who has many names but is most commonly called Arigtide, was one of the
origina designers, now virtualy immortal since persondities can be backed up and downloaded into new
bodiesin the event of the death of the origind. Arigtide isinterested in the implied spaces of these atificid
environments, that is, the smal detalls that evolve as a consequence of the design rather than by the
conscious choice of the designers.

His sojourn in this primitive world leads to an unexpected discovery, however. Severd atificialy
constructed priests have been causing peopleto briefly disappear, and then regppear with dightly atered
personalities. Aristide returnsto the externa universe and learnsthat Smilar disgppearances have been
occurring e sewhere, and that the returnees are part of amysterious and wide-ranging conspiracy. The
most troublesome aspect isthat this conspiracy could only be undertaken if one of the thirteen artificia
intelligences were being suborned or somehow freed itself from its programming restraints. Once the
existence of the congpiracy is reveaed, the secret campaign istransformed into an open battle with a
mysteriousindividua who haslearned that the “origind universe’ isaso just acongtruct of somelarger
meta-redity and who plansto forcibly unite al of humanity in aquest to confront their creators.

Williamsis perfectly at ease with either swordplay or superscience, and he hasabit of fun while
describing the two sides as quite literdly throwing universes a one another. Theinterplay between
Arigtide and Bitsy, an artificid cat that isactudly an avatar of one of the Als, is crigp and amusing. There
isastrong cast of supporting characters, ahandful of entertaining and unexpected reversas, and some
rewarding surprises, particularly in the latter parts of the novd.

* * * %

Space opera has enjoyed a particularly fruitful resurgencein popularity during the past few years, with
magjor worksin that form from Alastair Reynolds, lain Banks, and Peter Hamilton, among others.
Michael Flynn helps provethat thisisn't just a British phenomenon with his newest, The January Dancer
, acomplex, panoramic story that incorporates awide variety of traditional and more contemporary plot
devices. Captain January and his crew are performing routine repairs on their ship on an uncharted world
when they uncover the Dancer, amysterious dien artifact whose function is unclear. He promptly cedes
possession to alocal commercid officia, but only after his crew has proven to be remarkably obedient, a
qudity they had not previoudy demonstrated. Eventually the artifact's potentid attracts the attention of a
variety of searchers, some of whom wish to clamiit for themselves, others hoping smply to deny it to
those who might take unfair advantage of its powers of persuasion. From these disparate threads, Flynn
weaves an interesting tapestry in acivilization that uses technology that verges on the magic but which no
longer pursues science at al. There have been no new discoveries or inventionsin countless ages. The
backdropisarichly implied civilization that festures an uncomfortable truce among the two main powers
and ongoing efforts by didocated Terrans to secure the liberation of a now occupied Earth.

The cast of characterswho are caught up in the chaseisrich and colorful enough to populate a shelf of
books. Many of themm manage to be larger than life without losing their humanity. Infact, thereare o
many plots and counterplots, betrayas and secret aliances, that readers are cautioned not to let their
attention stray or they'll find themselves paging back to discover the roots of an entirely new subplot.
Some of the characters are working for government agencies, some for themselves, and others serve



causesthat transcend the individud. Included are paliticians, heroes, investigators, interplanetary agents,
criminals, spaceship captains, conspirators, and bards, some of them admirable, others less so.

Thenovd iscrammed full of plot twists and embellishments. There are space pirates and missing
starships, assassinations and seductions, wormholes providing secret routes through space, conceded
identities and surprise revelaions, enigmatic dien artifacts, an extinct intelligent race, amutiny, and a
planetary civil war, to name afew. There arein fact so many e ementsin the story that they might have
added up to incomprehensible confusion in the hands of aless able writer. Flynn, however, not only
manages to hold them al in check but aso employs each for aspecific function in the story. The diverse
srands are al drawn together in the closing chapters. Thisisthe author's most complex and rewarding
novel to date.

* k k %

Military sciencefiction tendsto fdl into two mgor categories. Space-based, which isgenerdly more
about strategy; and planetary combat, which usudly involvestactical and politica problems. The latest
from William C. Dietz, eighth in the Legion of the Damned series, falsinto the latter category. Thelegion
in question conssts of cyborg soldiers, oversized humanoid war machines directed by human brains,
commanded by Captain Antonio Santana, who is acutely aware that those under his command are not
just expendable assets. His efforts are hampered to a degree by his new commanding officer, Liam
Quinlan, who ismoreinterested in his own career than in the welfare of histroops. A minor plot
complication isthe existence of the Clone Hegemony, an offshoot human civilization that doesn't believe
inusing natura reproduction, preferring amorerigid caste system.

The human-dominated Confederacy islocked in abattle with the insect-like Ramanthians, and portions
of the novel read like a cross between Robert A. Heinlein's Sarship Troopers and accounts of the
Japanese army's res stance during World War 11. These are useful shortcuts because military SF amost
aways places the emphasis on the military Sde of things, and itsreaders are lessinterested in lengthy
descriptions of an aien culture or other peripheral matters. Severa of the standard el ements emerge—the
smal band of defiant guerillafighters on one of the occupied Clone worlds, the contingent of troops cut
off from support on alargdly hostile planet, the conflict between asavvy front-line soldier and his
inexperienced and thoughtless superior, and difficultieswith supply protocol that deny the front line
troops the reedily available equipment they require. Dietz selects his puzzle pieces so that they
complement each other and fits them together to emphasize action and excitement.

One of the puzzle piecesisthe palitical component. A delegation from the human worlds hopesto teke
advantage of the Ramanthian attack on the Clone Hegemony to forge a permanent aliance.
Unfortunately, this means making mgor political concessonsthat don't sit well with their own senior
military officers. Thisis particularly problematic because there are signsthat interna dissensions among
the clones may be dmost as serious asthe invasion itself. Those dissensions, and the essentia differences
in culture between the two strains of humanity, will prove to be mgjor factors as the battle unfolds.

Dietz doesn't break any new ground, but that's not hisintention. Military SF isintended to be predictable
informif not in detall and Dietz isone of itsmost reliable practitioners. Thereisno single centra focusto
the story, which employs severa viewpoint characters so that the reader can observe events from various
levelswithin the military and civilian authority, and even from among the dien Ramanthians. Although this
necessarily meansthat the characterization isrelatively sketchy, Dietz skillfully differentiates his characters
with brief but incisive scenesthat establish them asindividuals. One smdl cavesat, however: The specific
campaign central to this story ismore or less brought to a conclusion, but the saga of the L egion does not
end. Thewar with the Ramanthians and other issues remain unresolved.

* * % %



Alan Dean Fogter's nove s are frequently set in the context of the Commonwesdlth, afuture interstellar
civilization created jointly by humans and the Thranx, arace resembling oversized beetles. Hislatet,
Quofum, involves ajoint expedition by five humans and one Thranx to a mysterious planet first reported
by arobot probe which observed that the planet seemed to blink in and out of existence from timeto
time. Although the odd data is dismissed by the expedition as erroneous, the reader is obvioudy aware
that there is some mysterious quality to the planet becauseif there wasn't, there wouldn't be much of a
dory.

Their arriva is uneventful and they discover an astonishingly fecund world filled with disparate forms of
plant and animdl life. Although they areinitialy caught up in the wonders surrounding them, they begin to
suspect that something iswrong. In fact, they take a surprisingly long time to conclude that the ecology is
not natural, something which the reader will have redized dmost from the outset. They encounter five
separate intelligent specieswithin afew days of landing, each of which gppearsto have followed a
separate evolutionary path, and not all of the indigenous creatures are even carbon-based. Their reaction
to this strange environment is not always entirely plausible, but the story is not about the peopleinit as
much asit isabout theworld itsdf. Their adventures are amost an afterthought in what is essentidly a
catadogue of bizarre forms of life.

The Stuation changes when the ship's technician identifies himsdlf asaprofessond crimind and hijacks
the ship, marooning two surviving humans and one Thranx. His escapeisfoiled by the peculiarities of
Quofum's existence, but that doesn't help the three stranded scientists, who struggle to remain motivated
even after redlizing that their Stuation ishopeless. It isonly then that they begin to discover the true nature
of the planet, and the purpose underlying its peculiar nature. Although Foster explainsthe mgjor mystery,
the future of the three surviving scientists, and possibly that of the entire human race, will remain
unresolved until the next book in the series,

* * % %

The human race has yet to reach the starsin Paul J. McAuley's The Quiet War , but the solar systemiis
littered with human settlements, athough the definition of human has changed somewhat. Using genetic
engineering and mechanica enhancements, humans colonizing the remote parts of the solar
system—known as the Outers—have adapted themselves to that environment. This disparity has added
to the political and economic tensions separating them from an Earth where a collapse of the present
civilization has made Brazil and a Pacific codition the mgor powers on the home planet. Although those
commanding the power structure consider the physica variations among the Outers as virtual heresy,
they're not above creating genetically designed, cloned soldiers or turning others of their citizensinto
cyborgswhen they fed it isto their advantage.

Although there is an uneasy peace between the two, there are powerful pressures building in both
societies. The Outers are concentrated in afew locations and have limited numbers, but there are many
among them who want to spread throughout the rest of the solar system, diversifying the human formin
order to redizeits potential in avariety of ways. The repressive forces on Earth express their disapprova
of tampering with God's work with increasing stridence, but in fact the most powerful objections come
from those who redlize that an evolving and expanding Outer society will margindize their power. The
battle then is not only about what it isto be ahuman being but also the question of who determinesthe
shape of our collective future.

It would beimpossible to tell astory of such great breadth from asingle viewpoint, so McAuley shows
usthe developing Stuation by means of severd protagonists, representing both sides of theissue,
athough it is obvious where the author's sympathies lie. The specific plot involves anumber of separate
but divergent dementsincluding an accidenta death that might be murder, the passing of a prominent
politician, espionage, and other intrigues. The conflict of societiesisreflected in the struggle between



individuals and vice versa. The author mixes agreat variety of ingredientsin his pot, sirswell, and
provides his readers with amasterful story of afuturethat is very much unlike the present in many ways,
but which gtill managesto be convincing and gripping and somehow familiar. Asthecriss
gpproaches—which will be dedlt with more fully in asequel—theline of battleis clearly drawn and those
who hoped to negotiate a peaceful settlement are forced to choose sdes for the find confrontation.
McAuley successfully blends seriousissues with high adventure.

Copyright © 2009 Don D'Ammassa
DON D'AMMASSA
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Reader's Department: MINI-REFERENCE LIBRARY by Tom Easton
Fiona Kéeleghan, The Savage Humanists,

Robert J. Sawyer Books (Red Deer Press, Fitzhenry & Whiteside), $15.95, 302 pp.
(I'SBN: 978-0-88995-425-0).

* * * %

In The Savage Humanists, Fiona K elleghan stakes out the perimeters of another New Wave. Using
stories by James Morrow, Jonathan Lethem, Kim Stanley Robinson, Gregory Frost, Connie Willis, John
Kessd, Tim Sullivan, and Robert J. Sawyer, she defines a voice marked by “acry for reason to prevail
over irrationality and hypocrisy, a preference for the scientific method over credulity and faith, and a
certitude that, with Reason and Science (as much tools as modes of thought), it may yet be possible that
the plight of most humans on this planet and the ongoing despoliation and ruination of the resources of
Panet Earth ... might be ameliorated and even remedied.” That explainsthe“humanism” of thetitle, and it
isof course avery secular humanism. The“savage’ is*because the satirica style of their best
work—indeed, the best science fiction written today ... is colored by afacetiousness of tone and a
violence of plot development expressed as ... anger at the perfidies of modern society and contemporary
stiencefiction.”

* k% k %

Kédleghan makes her case at length and chooses excedllent storiesto illugtrateit, from Frost's “Madonna
of the Maguiladord’ to Morrow's“Veritas.” But isthis New Wave so new? | would argue that satire of
the sort she recommends to us has avery long history and the best SF—reaching back at least to
Kornbluth's Marching Morons, Harrison's Make Room, Make Room, and just about everything by
Brunner—has often fit her rubric. If there's anything new in her New Wave, it hasto do with the way her
savage humanists often comment upon other sciencefiction, asKely's“ Think Like a Dinosaur” takes
Tom Godwin'sclassic “The Cold Equations’ to vicioustask. But Barry Mazberg might well remind us
that even that has precedent.

[Back to Table of Contents)
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Reader's Department: BRASSTACKS
Dear Stanley Schmidk,

Many times you have laid the blame for the world's problems at the overpopulation door. | agree. The
worgt one, of courseis globa warming. But has anyone ever caculated the (duh!) effect of billions of
98.6-degree heat and moisture machines? Or does it take alow-end genius like meto point it out?

| have subscribed to Analog, Asimov's, and AHMM for decades. | may be a 60-plus woman, but at
heart | till read like ateenaged boy. Thanksfor cover-to-cover fun ten times ayesr.

Edee Craig,
Anahem, CA

* k k %

Dear Dr. Schmidikt,

| have just finished reading your September 2008 issue of Analog. | have ways madeit apoint to read
your editorias, finding them well written and often hitting the nail on the head regarding your subject
matter. | must, however, take some exception to apart of thisone. | am one of those “humanities’ types
whaose arrogance you complained of . | fully agree with your rant about their nosein the air dismissal of
scientific and technica books from alist of the most important non-fiction. | submit, however, that you
may have missed an important point. Unless abook isintended for a narrowly limited audience (and
depending on that audience and the book's contents, it may well beinfluentid) to truly be “important,”
doesit not have to reach afairly wide audience? | suspect that if it does nat, it will not have much effect
and thereforeis unlikely to be important. | do not denigrate the vaue of such abook or the validity of its
contents, merely itsimportance. What | am coming to with thisisthe criticism | must sometimes make of
the sciencefact articlesin Analog. | am assuming that many of the books you are referring to are smilar
instyleto those articles. If | amin error in that assumption please say so. If not, many of these articles
strike us non-scientific types (history magjor and 33 years administrative law judge) as being made up of a
barrage of Greek |etter formulae followed by acavary charge of chartsthat areinvariably on another
page than the material they seek to illustrate. Besides being inconvenient, these deficiencies serveto
adversely affect their chance of appealing to the wide audience needed for importance because they lack
readability. If the scientists and engineers who write these books might keep thisfact in mind, they might
make such lists of important writings. | don't believe thisis by any meansthe only reason they fail to make
the cut, but it might have something to do with it. Please do keep up those ddightful editoridsas| do so
enjoy them.

Respectfully,
Steve Altman

| heartily agree that scientific writers, especially for non-specialist audiences, should strive for the
utmost clarity that they can muster, and | recognize that some do this better than others. It isn't
easy. However, | also think that some people who have characterized themsel ves as nonscientists
are too quick to glance at a piece of scientific writing and toss it aside becauseit requires a little
effort to digest.

What does “ important” mean? If you measure it by the influence it actually has, or the size of the



audience it reaches (as you seem to suggest), then the Nationd Enquirer must be very important
indeed. | respectfully suggest that at least sometimes the claim of importance might be better
justified by content of such pressing relevance to the prospective readers' future lives that they
need to make an effort to understand it—and that lists of the “ most important” should at least
occasionally try to call readers' attention to books that warrant such attention and effort.

* * * %

Dear Doctor Schmidit,

Who proofreads Analog? It has been clear for sometimethat at least acomputer does, because al of
the text passesthe “ soundslike’ test. Computers are good at finding typos, but not very good at finding
“thinkos.” | have been willing to put up with the goofy word usage, believing that the person typing made
atypo that the computer corrected to the wrong “sounds like” word. But the errors have been going
beyond what can be considered an over-reliance on spell check software, leaving me scratching my head
and slently mouthing “Huh?’ Now these errors are showing up in work by Analog regulars (you and
Doctor Cramer) and seem to indicate that no oneisreading for content prior to printing.

| am sure there are many reasonsfor it being difficult to publish agood product. | am not surethere are
many (if any) good ones. | am one of your readers who bought their first issue of Astounding by
returning soda bottles for deposits, and was able to become aregular reader when | got a paper route. |
held off subscribing until Analog began to disappear from retail outlets, but | have many boxes of past
issues. Of these gpproximately 50 years of reading the magazine, only the last few have burdened me
with having to forgive errors such as those mentioned above. Pleasetell mewhy.

Steve Schaefer

An occasional error does not prove that “ no oneisreading...” though it does provide yet another
illustration of the obvious and widely known fact that none of usis perfect. Furthermore, few of
usin practice can be even as perfect as we could be if we had unlimited time to devote to seeking
perfection.

As for “ these errors have only been appearing recently,” it just ain't so. I've been getting letters of
that sort throughout the 30 years I've been editing Andog. |'ve also gone back though many of
those older issues, all the way back to the beginning, while editing anthologies; and | can assure
you that they're nowhere near asimmaculate as old-timers fondly remembering them think they
are.

* * * %

Dear Dr. Schmidt;

| have been asubscriber to Analog/ Astounding for well over ahaf acentury, | believe. | was struck
(not stricken) by the short piece “Aliens’ in your December 2008 issue. | ook to this as a contrived,
snide, chesp political shot. Who is Rick Norwood? Does the article represent your own views? How can
this particular article be worthy of publication in Analog?

Very truly yours,
William F. Fisher



Actually, it was a story, not an article; and I'm sorry you didn't like it, and even sorrier that you
choseto read it as you did. Not everyone agreed with you (see the following letter), and we're well
aware that we can't expect to please anybody with everything or everybody with anything. (But
who the author is, and what my views are, are completely irrelevant to the value of the piece.)

* k k %

Hello Stan,

My only problem with Rick Norwood's“Aliens’ in December's Probability Zero isthat | would put it at
amuch higher possibility than that; sadly, | think it's closer to 70%. | usually get a chuckle from reading
those. Thanksfor chalenging my expectations.

Robert Johns

Marysville, WA

* % % %
Dear Stan,

"Rocks’ garts off with “ The huge rock spirding into the planet's atmosphere...” Postic licenseis certainly
acceptable, but this seemsto me to be abit much. It has been estimated that the diameter of the
cometary body or asteroid that formed the Chicxulub Crater was some 10 km. A body of thissize
traveling severa km/sec would not be affected by the Earth's rather thin atmosphere and would therefore
not spird into the planet's atimosphere. | think a better description might be: “1t went plunk.” | must admit
that that isn't very poetic, but more accurate maybe?

Best wishesfor agood year in 20009.
Yourstruly,
Fred Bushnell

Prazgrafenweller

Garmany

It sounds like you're picturing the wrong kind of spiral, like a corkscrew. The atmosphere has
nothing to do with it; what's happening here is pure gravity: a rock passing close enough to the
planet to be drawn into a decaying orbit, making a plane spiral and ultimately hitting the surface.

* % % %
Dear Stan,

Discussing the story “Tracking” in the October 2008 issue, reader Robert P. Odenweller mentions
“Shazam,” Billy Batson'slegendary incantation that turned him into Captain Marve, but isunsure of its
derivation.

The acronym was derived from the names of Solomon, Hercules, Atlas, Zeus, Achilles, and Mercury,
each of whom supposedly contributed something to the Captain's powers (though he didn't have
Achilles notorious weakness). It was aso gpparently the actua name of the ancient wizard who gave
Billy hisabilities



Gomer Pylé'susage wasfar from the last. In the 1970s, DC Comics, which had bought the rightsto the
Fawcett characters, revived Captain Marve (literdly—the Captain and his supporting characters were
shown as having been in suspended animation since the 1950s). At first rendered in the cartoony style
used by creator C.C. Beck, the Captain has been revamped severd times since then and is now drawn
“redigticaly” and generdly written straight rather than for laughs.

Eric B. Lipps

Staten Idand, NY

* % % %
Dear Sanley,

Firg of dl, I havent finished your editoria. | just happened to be near my computer as| read it. Y ou may
cover thislater.

Y ou need to consult with some economists before you get into alot of economic commentary. If you
have, you need to consult with some others. Two quick points.

If you dump your waste on your neighbor's property, you have infringed on hisrights. It doesn't matter
whether you throw it over the fence or if it washes down from rain or river. Y ou have till dumped it on
his property and he has aright to complain. The same thing appliesto wind-born garbage. It isn't aways
enforced, but that doesn't mean it doesn't exist.

At this point there are no property rights to most fish or other aguetic creaturesin thetypical river. In
fact, inthe US, there are no property rightsin therivers, they are owned by the government. Thisistoo
bad because fishing upstream does not infringe rights that don't exist. OTOH, there are property rightsto
most land animals. Grab your neighbor's cattle and you could get arrested for rustling.

There has been alot of theoretical work put into developing atheory of property rightsin river life. At
thispoint | don't think anything has been decided, athough | am not redlly current on that.

Bob Peirce

Venetia, PA

True enough, but you're talking about legal rights and I'm talking about moral (or ethical)
rights—which are not necessarily the same.

* k k %

Stan,

I'd like to comment on Jeffrey Kooigtras thoughts on the current “energy crisis” | too, waited in gaslines
inthe 1970s and once again | seethat our efforts at conservation are motivated by dollars and cents
when we could have had the sense to change our energy diet back then and conserve our dollarsin the
bargain.

For the last seven years| have become passionate about living sustainably and have committed alot of
my time and energy toward education and reducing waste and carbon emissions. To that end, my wife
and | both own clean burning hybrid vehicles. She bought the 60M PG Honda Insight in 2000 and | found
aused 2006 Ford Escape Hybrid SUV in 2008 that gets over 30M PG on average. (And yes Jeffrey, it
took mefive monthsto sdll off my old gas guzzling SUV!) | have built asolar augmented heating system



for my workshop that uses propane and wood as backup. | also installed solar collectors on our home
for our domestic hot water that offsets 75% of fossil fuel consumption annudly. | also organize and
present public talks on energy awareness and sustainability. So clearly | have become quite well informed
on the issues.

The point that | think Jeffrey missed isthat heis till embracing the current paradigm of centralized power
generation. From that premise he postulates gigantic solar arrays as unrealistic—when in fact such arrays
are being consgtructed on adightly smaler scdedl thetimedl over theworld. A good source for world
news about solar energy deployment is. www.solarbuzz.com

He goesfrom his premisethat large scadle solar isunredigtic to his somewhat viable proposa that nuclear
isamore reasonable option. | have no sgnificant argument with nuclear power in principle—it certainly
has provided relatively safe, and relatively clean power for decades throughout the civilized world. The
problem | have with implementing nuclear in the USisthat it will take too long and cost too much. It dso
remainsapalitica hot potato that will likely defer large-scale deployment of nuclear energy
implementation indefinitely.

So one dternativeisto incentivize all dternativesto fossl fud a all scales. For instance, Germany
implemented afeed-in tariff law some years ago that made it very sensblefor small businesses and
individuasto ingdl solar panelson their roofs and in their fields. The utility paysasgnificant premium to
these micro generatorsfor the power they feed into the grid, and the premium isfunded by asmall tariff
added to the bill of al rate payers. The owners of these small systems are rewarded by maintaining their
generation capacity at peek performance. The return on investment is short enough that it makes good
sense and the sudden surgein solar ingtalation in Germany caused aglobal spikein the cost of solar
panelsawhile back. | believe that Germany now has the highest solar energy generation capacity per
capitathan any other country asaresult of this very successful paolicy. Y es, the percentage of power
produced by solar in Germany isstill below 4%, but it isasignificant paradigm shift. Some states herein
the US are serioudy looking at legidation based on the German law, including (by the time thisgoesto
print) the state of Mainewherel live.

But my main point hereisthat centralized power generation is an obsolete paradigm that does not serve
uswell. By embracing decentraized power weleve the playing fidd and alow anyone from an individua
homeowner on up to become an energy producer. Thisempowersindividuasto take direct action and
become micro utilities for profit. Decentralized power increases our energy security by limiting the
potentia for cascade failures of the dectric grid. It alows all viable optionsto be explored at every scale,
from afew kilowatts on up. Power to the people—literaly!

I'm not saying that thisisthe only aternative to nuclear, | an merely suggesting that it could be deployed
alot sooner and have a positive impact in areasonable time frame. We also need to effect a culture
change in energy awareness. Living sustainably isa socia issue. If we can reduce and re-use, we won't
need to build as many power plantsor drill more wells.

Analog readers—thisismy persond cdl to action to you asindividuas. | believe that we are dl
intelligent, resourceful future-oriented individuas. Every one of us can and should do everything that we
can, and then go and get your friends and neighborsinvolved in living more sustainably! To learn about
my family's effortsto live sustainably go to www.arttec.net/Sustainableliving—hopefully you will be
inspired to take some steps that you had not considered.

Guy Marsden,

Woolwich, Maine

* * % %



Dear Dr. Schmidit,

| have been areader of Analog for over 50 years, and an advertiser for thelast 20. | must admit my
readership has been spotty in recent years as much of what you publish | barely recognize as science
fiction by the standards of years past. Tastes do change, but considering | cannot keep copies of 50-80
year old Analog/Astounding magazines on my webpage, thereis gill consderable interest in the older
variety thet | like.

| did read some of the latest issue but found little to like in thefiction. What | did read in entirety wasthe
editoria, and let me say that | was serioudy disappointed. The subject wasthe fact of globa warming or
thefiction thereof as some would believe. The position you took was to defend the orthodox politically
correct establishment point of view. Regardless of the facts, | would have expected a different point of
view. Why isthisso?

Y ou inherited an old magazine, once well respected in the fidld. John Campbell madeit so. | Sarted
reading not long after he became editor, and while his early editoriaslook smplistic by today's
standards, by the 1950s they became the reason | subscribed to the magazine. | remember one editorial
position that cancer caused cigarette smoking. | doubt he redly believed that, but it was well argued and
made apoint | have not forgotten to thisday. That is, the two groups used in asurvey sample may not be
identical, so different outcomes may be for unrelated reasons. In this case, he argued that smokers may
betotdly different persondity types than non-smokers. That is, smokers may be naturally nervoustypes,
who would come down with cancer more often than the generd population, even if they did not smoke.
Perhaps the calming effect of smoking may even reduce their cancer rateto alevel below the norma rate
for the group, but till higher than the control group of non-smokers.

Ridiculous? Probably so. But what prompted this|etter was an article | read online about the benefits of
exercise. People who exercise regularly at age 65 arelikely to live five yearslonger than people who do
not. Are these two groups the same? It is quite likely that people who exercise on aregular basis at 65
arein better hedlth dready than people who do not, and would have lived longer anyway.

Taking this back to globa warming, | was disappointed to read the orthodox position—I can find that
everywhere. In ascience fiction magazine, | would expect better. Y ou do not have to be akook lunatic
to congder the possibilities. Asathermodynamicist in the aerospace industry for 50 years, | can offer
other possibilities that Campbell might have proffered. My own persond view isthat variationin the
output of the energy from the Sun hasfar more to do with climate than anything man can do. Anecdotad
evidence that temperatures are increasing on Mars and Jupiter aswell as Earth would support thisthess.
Congdering CO2 levels, it isjust aslikely that temporary globa warming from variation in the Sun's
energy output to the Earth is causing an increase in CO2 levelsrather than the other way around. A lot of
CO2 isdissolved in oceans, other bodies of water, and soil. When temperatures increase, water can hold
less CO2 in solution, so increasing amounts would be dumped back into the atmosphere. Whether thisis
true or not is beside the point. Taking acontrary position such asthis or adozen others| could think up
forces people to think.

That should be the point of editorialsin an SF magazine—shake up people! Make them think, or even
better, think outside the box! That should be your mission, not defending the orthodox.

Best Regards,
Ray Bowman

Carmd, IN



Actually the magazine is still well respected in thefield, and if you read it less spottily you'd
probably know that | do sometimes do what you describe. But | don't require myself to do it dl the
time. Orthodox positions are not necessarily always wrong, and sometimes it's more important to
be right than to be contrary. When your house appearsto be on fire, you shouldn't spend too much
time pondering all the ways it could be just a clever illusion before you call the fire department.

[Back to Table of Contents]
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Reader's Department: UPCOMING EVENTS by Anthony Lewis
22-24 May 2009

ConQuesT 40 (Kansas City area SF conference) at Hyatt Regency Crown Center, Kansas City, MO.
Guest of Honor: John Scalzi; Artist Guest: Oberon Zdl; Anime/Media Guest: Jarry Gelb; Fan Guest: Ed
deGruy; Toastmaster: Ellen Datlow. Membership: $30 until 1 January 2009; later to be announced. Info:
www.conquestkc.org/; ConQuesT 40, P.O. Box 36212, Kansas City, MO 64171

22-24 M ay 2009

OASIS 22 (Orlando area SF conference) at Sheraton Orlando Downtown, Orlando, FL. Writer Guest
of Honor: Peter David; Specid Guest Writer: John Ringo; Editor Guest of Honor: Toni Weisskopf; Artist
Guest of Honor: Johnny Atomic. Membership: $35 until 30 April 2009, $40 at the door. Info:
www.oasfis.org/oasis; OASFIS, PO Box 592905, Orlando, FL 32859-2905.

5-7 June 2009

SOONERCON 2009 (Oklahoma SF conference) at Oklahoma City, OK. Guests: Eric Flint, Selina
Rosen; Artist Guest of Honor: Brad Foster. Info: www.soonercon.info; info@soonercon.com;
SoonerCon, ¢/o Atomic Comics, 6006 S Western, Oklahoma City, OK 73139, (405) 632-2848.

2-5 July 2009

WESTERCON 62/FIESTACON (Western North America science fantasy convention) at Tempe
Misson PamsHotd, Tempe, AZ. Artist Guest of Honor: Todd Lockwood; Writer Guest of Honor:
Alan Dean Fogter; Editor Guest of Honor: Stanley Schmidt; Fan Guests of Honor: Jm & Doreen
Webbert; Toastmasters. Patrick and Teresa Nielsen Hayden. Membership after 31 December 2008 to
be announced. Info: www.fiestacon.org/; fiestacon@leprecon.org; (480) 945-6890; FiestaCon, ¢/o
Leprecon, Inc., PO Box 26665 Tempe, AZ 85285

6-10 August 2009

ANTICIPATION (67th World Science Fiction Convention) at Palais des congres de Montred,
Montreal, Quebec, Canada. Guests of Honor: Nell Gaiman, Elisabeth V onarburg; Fan Guest of Honor:
Tard Wayne; Editor Guest of Honor: David G. Hartwell; Publisher Guest of Honor: Tom Doherty; MC:
Julie Czerneda. Membership: until 15 July 2009 (see websitefor latest details): CAD/AUD 240, USD
195 GBP 130; EUR 150; JPY 18000000; supporting membership CAD/AUD 55; USD 55; GBP 25;
EUR 35; JPY 6000. Thisisthe SF universe's annual get-together. Professionas and readers from al
over theworld will bein attendance. Talks, pands, films, fancy dress competition—the works. Nominate
and vote for the Hugos. Info: www.anticipationsf.calEnglisyHome. C.P. 105, Succursae NDG,
Montreal, Quebec, Canada H4A 3P4

4-7 September 2009

North American Discworld Convention (conference dedicated to Terry Prachett's Discworld books) at
The Tempe Mission PAmsHotel, Tempe, AZ. Guest of Honor: Terry Prachett; Other guests. Esther
Friesner, Diane Duane, Peter Morwood. Info: www.nadwcon.org, info@nadwcon.org, (480)
945-6890, North American Discworld Convention 2009, ¢/o Leprecon, Inc., P.O. Box 26665, Tempe,
AZ 85285.
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