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EDITORIAL: THE TYRANNY OF PHYSICAL LAW by Stanley Schmidt
Weve dl heard the joke about the patient who tells the doctor, “It hurtswhen | do this."

To which the doctor replies, “Don't do that."

It's funny but also wise. While the patient can reasonably hope the doctor will be ableto curethe
problem and restore the ability to “do this’ without hurting, unless and until that happens, the patient is
well advised not to do the thing that hurts.

But how many of us actudly have the patience and sdlf-contral to follow that advice—and how many
can't resist the temptation to keep trying it to seeif it il hurts?

The lesson extends far beyond medicine. There are plenty of things that the physical universe won't let
you do, but people persigt in trying to do them anyway. If ahose or ectric cord is obvioudy caught on
some unseen obstacle, people will often yank on it over and over, in just the same way except maybe
harder and harder, al the while muttering coarser and coarser language in frustration that it won't behave
theway they want it to. Drivers stand tall bags of groceries upright and unfettered on car seats and get
angry when they plunge forward and spill their contents at the first Iess than perfectly gentle stop, even
though they've seen it happen many times before. Or leave plastic toothbrushes or CDs on the
dashboards of locked cars on hot summer days, and feign surprise and indignation when they melt and
flow into amusing but otherwise usel ess shapes.

We're often advised, “If at first you don't succeed, try, try again.” But often the more sensible and useful
advicewould be, “If at first you don't succeed, try something else.” Simply repeating something that
you've aready established doesn't work ismost unlikely to work any better now than it did
then—because physica objectsfollow physical laws, quite consstently, whether you like them or not. At
the macroscopic leve, at least, aparticular action will amost certainly produce a particular result—the
same result, time after time.

Simply pulling again, or harder, on astuck hose or cord accomplishes nothing because the obstruction is
dill there and il hasthe same effect it did. (If you pull hard enough, of course, something may break,
but that will probably have unwelcome side effects.) Newton's laws of motion dictate that if acar comes
to afairly rapid stop, loose objects with high centers of mass will try to keep going and thereby tip
forward. The greenhouse effect as applied to a sunlit car with glass windows dictates that objects with
low melting pointseft there will melt.

All of these things are annoying, sometimes to the point where it may seem that the Universe hasit in for
us. But none of themissurprising, if we think about what's going on and remember some of the very
basic thingswe dl know about how the world works. So rather than railing &t the Universe for making
bad things happen to us or not |etting us do things exactly the way wed prefer, wed be well
advised—like the aforementioned pain patient—to refrain from doing the things that we know don't
work, and concentrate instead on learning to do the onesthat do.
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In this respect, we have one big advantage over that hapless patient. Physica laws unequivocaly forbid
some actions, but they just as unequivocally alow, and even require, others. It's pointlessto grumble
about the things nature won't et you do (like leaving a toothbrush on the dashboard in the desert and
expecting to useit the next morning). We should concentrate instead on learning to utilize the thingsiit
doesdlow (like protecting the toothbrush from the heat by keeping it an insulated container in ashaded
place).

The spray hosein my kitchen sink sometimes gets caught as| described above, by getting aloop behind
one of the shutoff valves under the sink. Pulling repeatedly in the same way does nothing to freeit
becauseit's till behind the valve, but snaking it in and out afew timeswhile gently twisting can essily
moveit out of that position and end the problem. If grocery bags keep flying off the seat when you brake
your car, there are at least a couple of waysto prevent that in the future—e.g., strapping the bag in with a
seet belt, or smply loading it so the heaviest items are at the bottom. Or both.

| mugt, of course, say afew words about “Murphy's Law [1]"and the “innate perversity of inanimate
objects.” Both seem 0 perfectly descriptive of so much human experience that it's sometimes hard not to
think of them as rigorous scientific concepts. And it's true that some red objects don't seem to behave
consistently. An eectronic device may work fine at sometimesand not & all at others because of aloose
wire that sometimes makes good contact and sometimes doesn't. Anybody who's been driving very long
has probably had car problemsthat occurred only when the car was hot, or cold, or turning left or turning
right.

[Footnote 1. If anything can go wrong, it will.]

Yetinal of these cases, if you look closely enough, it turns out that even intermittent problems are
following the same rdatively few and smple physical laws. If you find that loose wire, for instance, and
resolder it securely, the gadget it occupies will again work reliably.

And often the “innate perversity” of objects smply means they're doing exactly what they're made to do,
which does not coincide with what we'd like them to do. In many of these cases the objects are human
artifacts and the limitations are technol ogica—not fundamenta physica principles, but the sorts of things
that computer userscal “bugs’ and computer sdespeople cal “features.” In many such cases you can
change the limitations by changing the design, though implementing theimproved design may be
expengve. If you can't or don't want to do that, you can often learn to achieve your main goas with what
you have, smply by learning what the design limitations are and how to work within them.

My house, for example, has an integrated heating and hot water system in which water is heasted when
needed by a coil attached to the boiler. One of itsless endearing design featuresis that the bathtub faucet
can draw water a a consderably faster rate than the coil can heet it, soif | want to fill the tub with nice
hot water as quickly as possible, turning the hot water on full and leaving it that way is exactly the wrong
way todoit. If | dothat, I'll always wind up with atub full of cold (or at best lukewarm) water. Fully
opening the vavefirg quickly pullsthe cold water out of the pipes so you (briefly) get very hot water; but
soon you exhaust that and it continuesto draw water that hasn't stayed in the coil long enough to get hot.
Once you understand that that's what's happening, you can use a method that gives much better, if
somewhat dower, results: turn the hot on full only until the water gets hot, then cut the flow back to
maybe half that and adjust the temperature with the cold knob. That way the hot water is heated asfast
asit'sdrawn off, and you can maintain the temperature you want.

That doesn't meanit'strividly easy; you haveto develop afed for what the maximum dlowableflow is,
because if you exceed it by even alittle you're soon back to cold water. And it doestake longer tofill the
tub thisway than if you could just turn the hot water full on and expect it to maintain full temperature.
There are systemsthat can do that, and welll buy one eventudly (likely as soon asthisyear, sncefudl



prices are now o high that a more efficient system shouldn't take long to pay for itself). But so far it's
been ardatively low priority because the new system will be asubgtantial investment, there've been more
urgent demands on the budget, and we know a usable workaround.

And in some cases, the option of upgrading to a better system just doesn't exist because the limitationis
not just amatter of technologica design, but afundamenta physica law. A favorite examplefor science
fiction readersisthe gpparent speed-of-light limitation on mechanica travel. It's conceivable that a
loophole may someday be found even there, in basically new science as yet undiscovered; there are even
hintsthat away around it may beimplicit but not obviousin the exigting theories of relativity and quantum
mechanics. Unless and until such athing isfound, though, any aspiring sarfarerswill have to accept that
limitation and find other ways, such as highly relativistic Speeds, suspended animation, or generation
dhips

For amore mundane example, humans spent thousands of years wishing they could fly like birds; but no
matter how hard they flapped their arms, with or without things attached to them, they couldn't get off the
ground. It just isn't possible to generate enough lift that way to raise a human mass againgt the pull of
Earth'sgravity. But if you learn enough about fluid dynamics and combustion and materias science, you
can develop other ways that work well enough to routinely carry hundreds of passengersat atimeon
regularly scheduled transcontinental and transoceanic flights.

Learning, of course, isthekey. It'sfrudirating that the laws of nature are absolutely unyielding in denying
usthe ability to do certain things. But because those laws apply consstently, understanding them gives us
the power to do agreat many other things. All of us understand thison at least someleve. It's
fashionable in too many circlesto say aimost with pride, “1 don't know any physics,” and to sneer a any
display of interest in learning any. But the people who say they don't know any physics are wrong.
People (or other beings) who don't understand any physics don't survive to adulthood.

If you've ever thrown abasebal, driven acar, guided food to your mouth, walked across aroom, or
even rolled out of bed without breaking anything, you were applying quite complicated physics. What
most people don't understand is not physics, but the formal language that physicists useto talk about it.
More of them need to understand the value of learning at least some of that language, because that isthe
way to understanding the ways of the world well enough to make them work for you in ways beyond
your own body—things like building cars, planes, and microwave ovens that work, and buildings and
bridges that stand up.

For while the laws of nature arein one sensetyrannicd, they arein another sense empowering. They tell
us not only what we can't do, but also what we can—and how. The better we understand them, the more
we can shape our livesto be the best they can.

Copyright © 2006 Stanley Schmidt
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THE GOOD KILL by Barry B. Longyear

* * % %

[llustrated by John Allemand
Changing times can put an end to old traditions—unlessthey can find untraditional waysto
adapt. Very untraditional, in thiscase....

* * % %

The Rent-A-Mech, Walter, had just put my breakfast on the table when D. Supt. Matheson rang me.
"Forgive me for ringing you so early, Jaggers, but London ABC wants us to ook into that fox
hunting matter at Dartmoor. Apparently there's an amdroid involved. It's an outdoor scene and if
you don't move quickly the evidence may become contaminated.... “

Matheson hadn't begun with aknock-knock joke, which meant he was troubled. The Miles Bowman
death was the biggest story to hit Devon in decades. The wealthy and charismatic Master of Houndtor
Down Hunts had died, | had gathered from yesterday's news reports, when he had been thrown by his
horse during arun. Apparently someonein the park police was exploring another theory.

Va momentarily looked up from the table where she had been lapping her single cream. Seeing nothing
to distress her, she twitched her tail asif to launch an unwelcomeinsect and resumed emptying the
saucer. A sepiaand golden Tonkinese, her soft coat colored in arandom watermarked silk pattern, she
was much too elegant ever to be observed using the litter box, although | supposed she must beusing it.
It was, after all, being used. Perhaps she had friendsin.

"Jaggers? Jaggers, there. Pay attention. Blast! When are you getting a modern screen phone?
Bloody hell. Jaggers?"

With aparting glance at my rapidly cooling eggs and bacon, | responded into the handset, “Yees,
Superintendent. Y ou were saying?'

"Now, 1've made a good number of allowances for you, Jaggers, because of your record. You were
once an impressive detective. Do not take advantage. Am | under stood?"
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"Certainly, Superintendent.”
"You're going to want to get to the scene before it rains.”

| shifted my gaze to the glass door that looked into the garden as Matheson continued. The mid-March
sky over the city was gloomy grey with curtains of mist coming up from theriver. "The park
constabulary think they have their murderer, Jaggers. London wants us to go through everything.
After all, artificial beings are our bailiwick. Ready to receive?"

| toggled the receive on my hand desk. “Go ahead, Superintendent.”
"Sending now."

Asthe casefileform and location ingtructions loaded, | mulled the late Miles Bowman's placein the
scheme of things. In certain upwardly crusted circles, Bowman's death wasimmense. Houndtor Down
had brought riding to the hounds and the good kill back to Albion after an eight-decade hiatus, dotted
with less than satisfying drag hunts and those absurd experiments with Al-equipped robotic foxes.
Houndtor's answer was to introduce genuine bio fox amdroidsfor prey, but imprinted with human
engrams. Thefox, therefore, would be physically afox, but no longer afox according to the prohibition
againg fox hunting, in that the creature understood the consequences and could volunteer. In actudity,
the vermin was ahuman in afox's“meat suit,” entitled under law to engage in whatever absurd, but legd,
occupation he or she chose. Nevertheless, where one got volunteers was a puzzle.

I'd never been at the Houndtor Down Lodge, athough | had witnessed a bit of one of the operation's
hunts on Cripdon Down the year before when | was on an easily resolved poodle abuse enquiry. The
amdroid poodle had undeniably abused her owner, aHarley deder from Torbay. However both poodle
and woman confessed to being consensua S& M partnersin the areafor a hunt, hence no crime. Too
bad really. The poodle matter promised to be the most interesting case I'd been on since being assigned
to the Exeter office. Nevertheless, since | was on the moor then and ahunt was on, | watched. Except
for the chase being followed above by ahoard of hovercraft, the hunt itself had been something caught in
amber. Elegantly costumed riders mounted on magnificent steeds chasing a huge pack of handsome
foxhounds, the peculiar warbling notes of the Magter'stiny horn signaing the sghting of the prey. Aslong
asyou weren't particularly fond of foxes, it was rather uplifting.

The lodge was twenty-five kilometers southwest of the city, just beyond the village of Lustleigh on the
eadt edge of the moor. The enormoudly lucrative concession had its own skydock, and the park detective
in charge, one DCI Stokes, condescended to have a constable at Houndtor Down to bring us up to
speed. “ Superintendent, on the killing, did the park cops get averba ?'

"No. This Sokes fellow is certain he has hiskiller, nevertheless: Lady Iva Bowman, Miles
Bowman's wife."

Lady lvaBowman. Theimage of that stunning beauty was fixed in the nation's memory. Her marriage to
Bowman had been little short of amedia coronation.

"Their theory is Bowman and Lady Iva, along with the hunt staff and some eighty followers and
club members, were in the middle of one of their smaller commercial runs when Miles was found
dead along the route. Lady Iva inherits and | gather from DCI Stokes she had just learned that
her husband was bonking the company's lead second horseman, one Sabrina Depp."

"Motive and opportunity,” | commented.

"They're up the wrong branch, Jaggers.”



"Youdisagree, Sr?"

"I knew Lady Iva years ago. For all her beauty, she isold school, very refined. | can't see her
getting down into the muck and beating a grown man to death with what appears to have been a
hor seshoe, regardless of the provocation. In fact, | rather suspect Miles Bowman's horse.”

"Anamdroid?'

"Yes. The horse isn't running on a human imprint, though. It appears a year ago a favorite jumper
of Bowman's was near death from an injury and Bowman spent a not inconsiderable fortune to
have the mount's engrams copied and imprinted on an equestrian meat suit drawn fromthe
mount's own DNA."

"That which Milesrides shdl never die” | dogmatized.

"Quite. | suspect Bowman's nag determined one lifetime under Miles Bowman's arse was
sufficient."

"Inwhich case, Superintendent, it wouldn't be amurder.”

"All of which | imagine Lady Iva would very much like to have established as quickly asis
feasible—oh. Swing by Heavitree Tower before you leave for Dartmoor. You have a new partner:
DS Guy Shad."

"Y ou're having alaugh, right, Superintendent?

"Not really.”

"Guy Shad? Sounds like someone copied the name off an old action vid poster.”
"That is his name, Jaggers. Shad is an American.”

"Of course heis. Now, we agreed—"

"Thisisn't a negotiation, DI Jaggers. Shad has been assigned to this enquiry because of his prior
association with two of the principals, aswell as his familiarity with the artificial being end of the
law enforcement spectrum. He'll be waiting at the skydock." That warning edge crept back into the
uperintendent'svoice: " Grasp the nettle, Jaggers. It's up to you to make this work."

"Y es, Superintendent.”
A significant pause and then the superintendent decided to lighten the mood. " Jaggers. Knock, knock.”
"Ringing off, Superintendent. There appears to be someone a the door.”

| quickly hung up the handset as | muttered, “ Brilliant,” to no onein particular. After the dreadful
experience | had partnered up with the ever-effervescent Ralph Parker, | thought Matheson and | had
agreed | alwayswork solo.

Guy Shad. American. HEll want to eat at Wendy McDona d's Kentucky Burger Hut and call me Bud, |
mused. | certainly hoped Parker's meat suit was one of akind. I'd go into retirement before | was made
to work with another Parker.

| looked a Vd and she was eyeing my bacon and eggs. “You may aswell,” | said to her as| petted her
head and went toward the hallway to get my raincoat and hat. “1 have to get to work. I'm on the Miles



Bowman matter."
"Is something wrong?’ she asked.
"The superintendent's assigned me anew partner. An American named Guy Shad.”

She looked a me with those stunning agua eyes and said, “ Give him afair chance, Harry. | don't want to
worry. IsWater coming in thisevening?'

"YSIH
Va looked a me for amoment then averted her gaze. “I'm sorry | can't cook for you, Harry."
"Y ou catch mice. That's quite asimportant.”

"You're adear, but you know Walter keeps this place so clean, there hasn't been amouseto catch in
months.” She turned back to my plate and continued lapping & the yolk.

"Have agood day, dear,” | said and closed the door.

* * % %

Asthedivison sky cruiser assigned to me headed south into the muck above the city, | ran up the mechs
in case wed have to copy into them. There probably wasn't going to be any need to get smdl; the anima
android involved, after al, was ahorse. Nevertheless, routineisits own reward, as the superintendent
waswont to remark between knock-knock inanities. They were ugly little mechs, but useful for following
assorted beingsinto placestight, high, or otherwise inaccessible to humans. While they went through their
system scans, | checked InterNews on Miles Bowman's death. Indeed, Lady Iva had been taken into
custody, Detective Chief Inspector Raymond Stokes of the Devon-Exmoor Nationa Park Constabulary
dtated in his news conference, blah, blah, blah....

My mood wasterrible, and it wastime | faced up toit. | was having quite abit of trouble letting go of
having anew partner thrust upon me. | knew full well why ABC Divison had human-imprinted anima
androids asinvestigators. That's the crimina dimension that necessitated the creation of our component of
Interpol. Still, dmost every amdroid | ever worked with had such bizarre excuses for having wound up in
acritter meat suit, | was convinced it couldn't help but have an effect on their work. It certainly had with
Parker.

DC Parker had been the worst of a succession of amdroids assigned to work with me. It wasn't just the
thick Estuary accent Parker affected, his odor, the incessant grunting, or that he had difficulty in
controlling hisbowels. It was Parker's effect on a subject during an interview. | don't think I'm being
unfair when | say undergoing interrogation by athirty-five-stone mountain gorilla puts some people off.
Bananapedsand fruit fliesdl over the cruiser, fleas. | mean, really.

Asthe cruiser descended out of the overcast above the new Consolidated Police Administration Tower
on Heavitree Road, | could seethat the only living being waiting for me on the skydock wasamallard
duck complete with green head, white neck ring, chestnut breast, grayish-white feethers, yelow bill, and
orange feet. “ Showing at a crime scene with Daffy in tow; that'll put the yobsin afright.”

Asthe cruiser's computer control put the vehicle down in the center of thelanding target, | declined adot
assignment, put the power on standby, and pressed the buttons to open both doors. | looked around
briefly in waning hopes that this was some sort of practicd joke, then resignedly got out of the driver's
Sde and trudged over to where the duck was standing. “ DS Shad?’ | inquired.

"I'm Shad,” said the duck in avoice that sounded very much like—aduck.



"Detective Inspector Jaggers,” | introduced myself.

"I know just what you're thinking,” he said. “'My God, aduck! | surefed safe now that poultry hasmy
back. Where ever does he keep his handcuffs? What was that idiot Matheson thinking to saddle me with
thisfugitive from a Chinese restaurant! | ought to go down to the superintendent's office right this minute
and put in for my walking paperd Y ou've laid an egg thistime, pigeon-brain. Thisisfor the birdsl Are
you out of your bleeding mind? A duck!’”

"Sorry. Didn't mean to ruffle your feathers.”
He held out awing. “Bird jokes?It'sgoing to be bird jokes?
"Actudly, | wasgoing to ask if you wanted to drive."

Shad lowered hiswing, gave me abit of alook, then flew into the open driver's side of the cruiser. “ That
went rather well,” | muttered to mysdif.

| got into the passenger side, buckled in, and faced the duck. The power revved up, the doors closed,

and the cruiser lifted off the landing target and headed southwest into the morning commuiter traffic, the
duck standing motionless on the seat. The GPS showed that our destination and control had somehow
been given to the autopilot. “Wirdessinterface,” smugly explained Shad.

"Something you should know about me, aswell, Shad.”
"What's that?"

"l am a detective inspector, your senior aswell asyour superior, and if you should ever shoot off your bill
to melikethat again, melad, I'll stuff and roast your goose proper.”

"Ah, yes, gr. | gpologize, despite the additiond gratuitous fowl references.” After an awkward moment
of slence, he glanced a me. “ Admit it, though: | am an improvement on Parker."

"Youmet him?’ | asked.

"Back at the tower he mentioned something about having been your partner. Does Parker have abanana
problem?’

"Atleast.” | glanced at Shad. “Y ou do take up less space.”
"And | don't crgp in the cruiser.”
"That isan asset.” We both laughed at that.

Later, vishility dmost down to zero as we gpproached the Al phington vector roundabout, Shad said,
“Matheson told meto fill you in on my connection to Houndtor Down."

"Pea"

"Back in New Y ork about ten years ago, | knew Miles Bowman's business partner, Archie Quartermain.
| was ahuman, Archie was English, and we roomed together in aroach hotel in the Village. Back then

we were both starving, taking acting lessons, and trying to get theater acting careers sarted. Archie
waited tables and hustled vidgames, and | was a part-time police assistant at the locd precinct, answering
phones, filing, that sort of stuff. We were doing cattle calls and getting an occasiona walk-on. Remember
the Gladys Hudder case, when that DNA bio of Cary Grant sued his owner for emancipation?’



"The casethat took the‘dave’ out of ‘davery’ for the human-imprinted and salf-aware Al population.”

"Y eah, what would you rather be: an eighty-year-old woman's boy toy or afilthy rich reincarnated
Hollywood superstar covered with babes?’

"Decisons, decisons,” | added.

"Anyway, that case put Archie onto something,” Shad continued. “Hewouldn't talk to me about it. Kept
saying, ‘I'm not finished yet.” Still, he had some kind of scheme cooking. Every now and then when he
was out I'd sneak a peek at what he was doing, but it was dl technica stuff on staging, theetrics, English
history, artificid-being law, air transport, artificid intelligence, business, computers, and android-amdroid
bios and mechs. Then, one day when | was particularly hungry, the New Y ork PD called for recruits—"

"Y ou saw how much police recruitswere being paid,” | interjected.

"Yeah, wdl, my somach and | had atak, and | entered the police academy. Training took up al my
time, thework was interesting, and they kept me running asaprobie. | lost track of what Archie was
doing. My police probationary period eventualy ended, | was assigned to a precinct patrol unit, and then
| metagirl.”

My eyebrows went up.

"No. Her name wasn't Daisy,” Shad responded with amodicum of hest. “Her name was Shondelle” The
duck glanced out the side window at abreak in the clouds which reveded till more clouds.

"Archie was my best man when | married her. When | moved out, Archie moved in with another starving
actor, MilesBowman. | got to know Milesalittle, but ayear later both of them moved back to England.
By thetime | made detective, Archieand | had lost touch atogether. A couple yearslater, right before |
was killed, Houndtor Down Hunts hit the media, fox hunting was back, and Miles Bowman wasbig
news, filthy rich, and married to the daughter of an earl. But no mention of Archie Quartermain.”

| glanced at Shad. *Y ou suspected something?”’

"Sure. | sent amessage to Archie and he eventually sent back his thanks but no thanks for the attempted
rescue. According to him, everything was going according to plan. | did alittle checking on my own and
found out why Archiewasn't getting any billing. He'sareally silent partner in Houndtor Down Hunts.
Archie Quatermain isthefox."

"You'rejoking."

"No. See, he copies his engrams before each hunt. If hewinshewins, but if he getskilled, he's copied
into anew bio cloned from his previous mest suit. It'sredly not as grim asyou might think."

"Perhaps I'm making too much of being torn gpart by adavering pack of hounds.”

"He never remembers getting killed, see? When he does get killed, the set of engrams copied before the
hunt are imprinted into the new fox suit and the new fox inherits but doesn't remember.”

"But he knows he'sgoing to get killed."

"Archietold meit'slike getting a knee operated on, except when he wakes up from his procedure it
doesn't hurt."

"It ill strikes me asrather a punishing way to makealiving.”



"Y ou've never been an actor, have you?'
"NO."

"Take my word for it, boss; there are rolesto kill for and rolesto diefor.” He gave aduck shrug.
“Begdes, win or lose, Archi€'stake per hunt is closeto three million."

"Per hunt?'

The duck nodded. “Each of the followers pays thirty thou or so to ride to the hounds, and there are
eighty to ahundred or more per hunt, but that's not where the real money is. The big cash cowsin the fox
hunting racket are the tally-hovers: air hover podsthat follow aong the route of the hunt, giving their
passengersal the thrill and excitement of the hunt without the need of learning how to ride or risking any
jumps. Tally-hover seats run three thousand per, which includesthe virtua of the hunt complete with the
purchaser's face and body CGI substituted for the scarlet or black coat of hisor her choice, and the
entire ride experienced from the point of view of one of severd riders.”

"How many of thosetally-hover seats do they fill on an average hunt?!
"Thousands.”

"Agonishing. | find it difficult to believe that anyone would pay that much for abit of athrill ride that can
be excelled by any number of virtua computer games.”

"Ah, that'swhere you're wrong. See, ingpector, it's not just the thrill of adangerous horse ride and the
challenge of ganging up with hundreds of hounds, nags, and snobsto chase down and kill asmdl dog.
What you aso get for your money isto be seen at the opening tea ceremony and other refreshment stops
aong the route, dabbing lips and raising pinkies with such luminaries as Lady IvaBowman and Lord
Peter TAlmadge. Tamadge isthe hunt's paid snob draw. Theresaso an old rock star and an old movie
dar asdraws for the upwardly mobile Lumpenproletariat who crave an association with fame. Archie
Quartermain hasfifty percent of the company. I'm betting he's the richest fox in the world.”

"And the dottiest.” | frowned as | thought of something. “Does Lady Ivainherit Miles Bowman's
interest?’

"Unless she'sfound guilty of murdering Miles."
"If she doesn't inherit, who does?’
"They don't have any children, so Archie getsit dl. Interesting, no?*

"To say theleast.” | turned toward Shad. “None of which explains how aNew Y ork City cop wound up
being aduck in Interpal's Artificid Beings Crimes Divison.”

"Thisiswhere| baremy soul, right?'

| held up ahand and dropped it to my lap. “Not arequirement. A desire to understand.”
"Inthat case, I'll tell you. | think | said | waswounded in the line of duty.”

"Actudly, you said you werekilled."

We began descending from the Bovey Tracy Roundabout. “1 was backing up some guystaking down a
perp. The next thing | knew dl the bulletsin the world were headed in my direction and | was fricassee.
When | cameto, my engrams were in memory, Shondelle was pounding on my keyboard demanding to



know where the car keyswere, and | get acal on my modem from my agent wanting to know if 1'd be
willing to have my engramsimprinted on amechanica shark for aremake of Jaws that was going into
production.”

"Y ou agreed?"

He faced me with an expression of astonishment. “I1t was Hollywood. Jaws. With arolelikethat in my
credits, who knows what other roles | might've been offered? That was when my agent changed my
name. He figured a shark named Donad Lipper would be hard to take serioudy."”

"Y our given nameis Dondd?"
The duck leveled arather menacing gaze a me. “Don't go there, man.”
"What about your wife?’ | asked, judicioudy changing the subject.

"Shondele,” muttered the duck. “ Even though | explained what a huge break thiswould be for us, she
took awalk. With the bread | could've made from aproduction like Jaws, | could've had my engrams
imprinted on asix-figure bio of anything or anyone she wanted. No dice, though. Thefirst person she
cdled after sheleft my termina was adivorce shark.”

"My sympathies. What happened regarding the remake?"

"What se? Jaws bit it. | was about ready for a karmatransplant. A week later, though, my agent came
through with a pretty good commercial gig. It was arole that before had been limited by
computer-generated imaging and trained animals. They were finally ready to move up to ared actor.”

"What wasit?’ | inquired.
" Spokesentity for an insurance company.”
Shad saw my expression.
"Yeah. That'sthe one. Redlly. That'sme."
| frowned at him. “That duck waswhite."

"Make-up,” Shad explained. He looked forward as our descent crossed the edge of Dartmaoor, vast
expanses of hilly bracken and grasdand interrupted by rocky torsal beneath agloomy sky. “Good years
of redlly great physical comedy. | wason al the talk and game shows. | was the duck who turned the
world on to disability insurance. But then the company was taken over by another insurance ouitfit. The
new bunch wanted to use their own mascot: a creepy little computer-generated lizard, the same old
animation they'd used for fifty years"

"Unfortunate. | realy enjoyed your commercids, Shad. Very amusing.”

Shad shook his head and angrily padded on the seat from one webbed foot to the other. “ Treat melike
some CGl that'd gone out of style. Mé | put lifein that duck. | brought new dimensionsto thet role. |
was the one who made that company a household namein every palace and hoodoo hutch on this planet.
That'swhat dedication, hard work, and loyalty get you: No severance, no residuas, out with the old
letterheads.” He took a breath and let it out. “ Anyway, alone, out of work, and no prospects, | went to
the Internationa Police Benevolent Association and invoked the “ il living and able’ employment clause.
They either had to put me on pension or find meajob in law enforcement.”



"So they sent youto ABCD."

"Firgt | waswith Northern New England Wildlife Protection investigating duck hunting violations. Lucky |
had this connection with Archie Quartermain.”

lld.]?l

"Whether it'sillegd to shoot awildlife officer who's aduck during duck hunting season redly hasn't been
Settled yet.”

"l ssewhat you mean.”
"Besides, | had a supervisor who was an eared grebe. That'sabird.”
"l assumed it was either that or anillega wrestling hold.”

Shad gave my joke atruncated pity laugh and continued, “Dudley Baumgartner. A smdl bird, hehad a
big black crest and these flaky little golden ear tufts he was redlly proud of. He could've been an
American bald eagle, but BioDyne couldn't legally recode the bald eagle DNA to give him black head
feathers”

"Why on earth would he want that?"
"Baumgartner was very sendtive about hair loss.”
"Eaglesdon't have hair.”

"Tdl it to Baumgartner. Red eyes, hisvoicebox implant programmed to talk like afrog—I'mtelling you,
boss, thiscaseis saving more than my life."

"Speaking of programmed voi ceboxes, Shad, why do you use this duck voice? | mean, it'still rather
comicd.”

"Thiswas the voice that made me adar."

The cruiser camein over the village of Leighon and up agentle riseto awood of oaks, maples, and
conifersat the eastern foot of Hound Tor. In the center of the wood was a clearing, and in the center of
the clearing, at the intersection of amaze of bricked paths and boxwoods, was the grand lodge of
Houndtor Down Hunts, a city within a palace made familiar by countless posters, post cards, vid story
Settings, skyvault projections, and telly commercials.

A circular drive only dightly smdler than the M-5 ran from the front steps to an improved road that lead
north toward Manaton. Mogt of Houndtor's clientele came in by air. The huge skydock was south of the
lodge. The dock appeared to have parking dipsfor only afew hundred vehicles, but aswe camein over
it, I could see the access lanes to additional parking dip floors below ground level. Aswe descended
onto one of the multiplelanding targets, | noticed with some darm that Shad was shaking histall feathers
back and forth. “I say, Shad, do you need to go to the l00?"

"What?" He glanced back &t his own shaking tail. “Oh.” He dismissed my concern with another wave of
hiswing. “ Updating my anti-virus definitions

* * * %

Despite the promised rain, the gardening staff was out in force, clipping, pruning, weeding, and such. No
one ese, Saff or guests, seemed to be about. Of course, the promised park constabulary vehicle and



driver were absent, which was adua problem for us since the ABCD charter requires usto turn our case
over tothelocal authoritiesin the event an arrest isto be made. The missing fellow, in addition, was
supposed to bring usto the scene and copy us the park constabulary's casefile. “ Typicd,” | muttered as
we exited the cruiser. “ A thing you'll notice during your timewith ABCD, Shad, isthat, asyou Americans

say, we can't get no respect.”
"Let meseeif | can scare up our ride,” said Shad, pointing hisright wingtip up at the sky.
"You canfly?'

"But of course.” Hetook arunning step, furioudly flapped hiswings, and took off low across the ground,
gradudly increasing hisdtitude in an ever-widening arc to the right. Quite beautiful, redly. Almost
completing acircuit of the clearing, south of the skydock he dropped from the sky like ahawk,
disappearing into the trees below. Thiswas shortly followed by rather loud duck calls, and the whine of
an eectric energizing. In moments a green and white park constabulary e ectric emerged from the trees,
my partner perched triumphantly uponitslight array.

* * % %

Park Police Congtable Loundswas alethargic lad about fifteen stone, dark-complexioned, and keeping
both head and face hairless. Clad against the anticipated precip in a congtabl€'s yellow anorak, he
appeared to be torn between his affected contempt for the “Interpollys,” aslocd police are wont to
address ABCD investigators behind their backs, and his actual esteem-crushing shame for being so
terribly low in DCI Stokes's estimation as to be the one detailed to meet with us. His eyes were puffy and
there was abit of dried drool on theleft side of his chin. Lounds had been ngpping. He pulled his
desktop from his bt array and transferred the current Miles Bowman murder casebook to my portable.
We boarded the vehicle, Loundsin the driver's sedt, | in the passenger seat, and Shad up on the light
array. Lounds drove usto the scene following aroute marked by numerous hoof impressions. | noticed
carefully hidden motion cameras and sound pickupsin severd places dong the way. It appeared as
though the vid director and those manning the cameras and audio for the tally-ho virtuals knew exactly
which course the wily old fox would take during the hunt. Probably al the details had been worked out
with Archie Quartermain prior to the meet where the followers joined the hounds, tipped their hatsto the
M aster—now deceased—and sucked down thefirst of severd libations offered dong the way. Cal me
old-fashioned, but the fox being in on the planning of the hunt seemed to take at least abit of the sport
out of thething.

The route Constable Lounds took |ed around the ends of severa hedges and fences, none of which
enclosed anything. They were placed there, obvioudy, to provide the mounts and riders barriers over
whichto jump.

Eventually we crossed sheep-grazed grasdand up a moderate grade to the left of Hound Tor, a
magnificent citadel of weathered granite towers, amotorway-wide notch through the center of which
became visible once we crossed the crumbling remains of an old asphalt road and reached midway
between the lodge and a grove of conifers near the crest of the down. * Scene's up there,” said Lounds.

| faced him and saw he was nodding toward the pines. | noticed my partner flying on ahead of us, soon
disappearing behind sometrees. | took amoment to look at the casefile, but could find nothing init
referring to an interview with Archie Quartermain. “ Are you familiar with this casefile, Congtable?” |
asked Lounds.

"Read it twice waiting for you and your feathered friend there, guv. Fact is, | wasfirst responder here.”
He shrugged resignedly and tifled ayawn. “Been here since.”



"All night?'

"| was supposed to get relieved, but some bloody cock-up |eft me carrying the can.”
"l don't see any interview with the deceased's business partner, Archie Quartermain.”
"Thefox, y'mean, guv? He'sin a hole somewheres.”

"No one's seen him?'

Constable Lounds tapped his own portable desk in its holster. “ Only address Quartermain's got's here at
thelodge. He don't have aroom, though. No room and hundreds of millionsin the bank.”

He parked the vehicle, we got out, and crossed the tape. There was alane through the grove made by
the trees being thinned to where no two of them in the path were any closer than sSix metersfrom each
other. The trees themsel ves were Quik-gro pines, the vegetable kingdom's twenty-meter-tall answer to
Quik-gro human and amdroid meat suit bios. The tree branches throughout the entire wood had been
trimmed to four meters plus from the ground. Within the confines of the path, then, therewas an
intermittently clear view from above, alowing the taly-hover spectatorsto follow the riderswith their
eyes and cameras, with no one actudly riding to the hounds being more than a second or two out of view
from someone above. Off the lane, however, the view from above was completely blocked dueto the
closeness of thetrees. The yellow tape placed by the scenes of crime officers enclosed part of the lane
but extended deeply into the off-lane trees.

"We got thevids, guv, both the lodge's and from the folks up in the hovers.”
"Did anyone catch the actud killing on camera?'

"Not aone. Bowman got hisinthethick of it.” Lounds pointed afinger toward our left. “Trail vids got
Miles, his missus Lady Iva, Huntsman Diana Weetherly, Lead Second Horseman Sabrina Depp, the
head whipper-in Thomas Flock, hisnibs Lord Peter Talmadge, and that old West End actress Dotty T.
off the main track here"

"Dotty—Dorothea Tay, do you mean?"'

The congtable grinned. “Grand old lady. She got ‘ er ameat suit'd break your heart, guv.” | couldn't help
but smile. Dorothea Tay, my childhood fantasy love from afar. | had seen dl her early playsand | till had
thevids of al her movies. PC Loundssface grew troubled. “DCl Stokestold meyou're Interpollysand
you're not to make arrests. That'smy job."

"We are aware of theregulations.” | nodded toward the deegp woods. “What do you think, Lounds?'
Hisbunchy little eyebrows arched. “Me?"
"You'veread thefile, you're atrained police officer, I'd like your takeoniit."

"Well, guv,” he began, dightly surprised at being asked, “only ones | know bring horseshoesto afox hunt
ishorses™

"Congtable Lounds, you will be pleased to hear that my superintendent agrees with your assessment. Do
you know why your DCI Stokes discarded that theory?"

Lounds looked very uncomfortable. He glanced up at the still darkening sky, then shifted his gaze to me.
“Off record, inspector?’



"Of course"

He pursed hislips and nodded once. “ Titled Lady Croaks Multimillionaire Hubby In Gridy Saying
makes ajuicer headline than ‘Horse Kicks Rider.””

Aswe walked deep beneath the cover of the trees off the lane, | could see alaser marker perhapsten
meters ahead. DS Shad came flying the other way, hislanding pattern weaving between a succession of
tree trunks, the touchdown right before us—a competently executed maneuver. Shad waddled over and
said, “Not much |eft. What hasn't been taken away or trampled into the pine needles has been picked
over by thewildlife

"Can you make out where Bowman's body was found?*

"They have aVader prang in place, but | didn't runit up.” He nodded toward the cleared lane. “Notice
once you get away from that open run, there aren't any cameras or audio pickups?’

| nodded and followed as Shad |ead the way, Constable L ounds bringing up the rear. Once we were
next to the tree where the marker was attached, | asked Loundsto activate it. He took out aremote and
did so, and a high-definition image of the deceased Miles Bowman appeared in its place on the forest
floor two meters west from the base of the tree. He was on his|left side, his head pointing southwest,
body curled in aloose fetal position. The image was depicted wearing scarlet coat over cream-colored
cravat, waistcoat, and trousers tucked into gleaming black riding boots, dl of which had been marked
with bloody hoof marks, the source of the blood being the deceased's scalp, face, and hands. “Full scan,
Lounds,” | requested.

L ounds touched the remote and the image expanded to include everything within the prang's line of sight
up to ten meters from the unit, which included severd pairs of disembodied feet at the periphery: The
scenes-of-crime officers awaiting clearance to approach the body. “| don't see Bowman's black velvet
riding hdmet,” | said to Lounds.

"Lady Ivahaditin‘er hand, guv."
"Beagood fellow and cycle the SOCS."

The scenes of crime sequence images cycled: Footwear impressionsincluded al of the suspects,
including Bowman'shorse, aswell asal of the other horses ridden by the suspects. A bloody horseshoe
had been recovered from the ground near the body, and the shoe had come from Champion'sright front
hoof. A note: Champion's hooves had all been tested for blood and had come back negative, which
would have been remarkabl e except when Champion had finaly been recaptured, the nag was standing
with dl foursin aspring-fed brook.

| looked up at Lounds. “They didn't test the rest of the horse for blood spatter?!

The constable shrugged helplesdy. “DCI Stokessgot ‘ishird—" He glanced at Shad. “Beg pardon,
Sergeant.”

"Forget about it,” answered the duck. Shad looked at me.

"Yes. It does gppear to beleft to us.” The beginning of raindrops hitting the needles above us announced
itsdlf. I pulled up my collar, took aholoanayzer out of my breast pocket, and nodded at L ounds.

As heturned off the laser marker, we were momentarily plunged into relative darkness. | turned on the
pen-sized analyzer, placed it in the receptacl e on the laser marker to steadly it, and controlled it with my
portable. By default the analyzer first projected the aggregate images: All substances on the tree trunks



not actualy made of that type of wood. The tree trunks appeared mostly in shades of white and gray
speckled with brown, red orange, lavender, and so on.

"A lot 0 stuff onthem trees,” observed Lounds.

"Moss, lichen, animal waste, insects, and insect waste,” | said, filtering out the hundreds of thousands of
colored speckles. | filtered out the bird droppings, rodent droppings, canine, and feline hair, urine, and
excrement, aswell.

"I hopethat | shdl never see atoilet filthy asatree,” quipped Shad.

There was some equine aswell as human blood on the tree nearest where the body had been. Thetree
was a twenty-centimeter-thick pine standing in front of a deadfall that waswell into rotting itsway back
into the floor of the grove. The human blood was Bowman's. The analyzer DNA-matched the horse
blood through the world amdroid database to Champion, Mile's Bowman's horse. There was equine hair,
aso Champion's. On three other tree trunks was human blood spatter in medium-velocity patterns. That
blood, too, was Bowman's.

| ran the spatter forms and sequence, derived the impact angles, and determined the points and order of
origin. It then projected areconstruction of the blunt force impacts, and it was looking more and more as
though ahorse was our suspect. The blows that were struck, at least six of them, occurred in pairs, in
that two blows were struck at atime, and with horseshoes. D. Supt. Matheson couldn't imagine Lady Iva
getting into the muck to beat aman to death with a horseshoe. | was having difficulty, frankly, inimagining
any human begting another to death, a horseshoe in each hand held such that the flat of the shoe struck
the victim each time, rather than an edge, and that three times both hands were employed delivering
blows at the sametime.

"Guv,” said Lounds as he gifled ayawn, “ need me?"

"I suppose you could stand anap. Aredl thevidsin here?’ | tapped my portable.

"They are”

"We have all you can help uswith, then, Constable L ounds. Drive usto the lodge, and then you can take
the car and go home with our thanks for all your assstance.”

* k k %

After an hour and ahdf in the lodge's wal nut-and-leather-festooned club lounge watching the
professond and amateur vids of the interrupted hunt, Shad and | were swamped with usaless
information. Time and time again we saw the six riders following the hounds as they led avay from the
thinned lane beneath the solid canopy, then twenty seconds later, al but one returning to the lane and
pausing as the foxhounds milled around searching for the scent. The prey, Archie Quartermain, appeared
severd times during the run. We saw him on stationary cameras coming into the lane through the grove,
running along it, and exiting as he raced toward the rise beyond the grove, no one following.

No one caught Miles Bowman's demise on camera. Lady Iva Bowman, indeed, had been thefirst to
return to the spot off the lane, ostensibly looking for her husband, returning moments later with the
Master's black velvet cap in her hand to cry out to Lord Talmadge, who was the closest to her. He
caled to the others, dl of whom followed Talmadge and Lady Ivaback to where Bowman's corpse was
cooling.

Only three of theridersin the party had been carrying point-of-view vid cameras. Bowman, Tamadge,
and Dorothea Tay. Miless POV camerawent dark as soon as his horse ran benegth the thick cover. No



audio.

Tamadge's camera showed he was ahead of the Master when his own horse turned off the lane to follow
the hounds, his cameragoing dark until he came out from beneath the thick cover and came up behind
the staff riders back in thelane, where it appeared the hounds had lost the scent. Talmadge pulled his
mount up behind Tay. Wesatherly, Depp, and Flock then turned, supposedly in reaction to Lady Ivascall
for help. He and the othersfollowed Lady Iva back beneath the solid cover, where the images from his
camerawere o dark they were almost useless. Tadmadge dismounted, then we could just make out the
image of Lady Ivastanding next to her hushand's corpse.

After that, we watched Dorothea Tay's POV vid from the beginning, starting with the opening
ceremonies, thefields of riders moving off, the casting of the hounds, and then, as Shad put it, “ Y oicks

anay.

It was rather exciting watching the unedited recording. Miss Tay was quite arider, aswerethefive
persons with whom she wasriding, the hounds dmost dwaysin view. Glimpses of Miles, Lady Iva, Lord
Tamadge, even an occasiond glimpse of Archie Quartermain, hiswhite-tipped tail vanishing and
regppearing as he led the chase. Midway through the lane of thinned trees, the hounds veered left and ran
benesth the solid cover. Miss Tay led the other riders, her cameragoing dark beneath the dense cover,
the images clearing as she returned to the lane.

"If we'reto believe these vids,” said Shad, “the only oneswho could've donein Mileswere his spouse
and hishorse"

"It's easy enough these days to doctor vids, Shad, inserting or removing anything one wants. It still takes
time, though, and al those tally-hover amateur tapes seem to back up everything shown by the stationary
and POV cameras.” | glanced at Shad. “ As subtly asyou can, seeif the park cop SOCOs examined any
of thevidsfor editing.”

"Check."

Asl returned to Dorothea Tay's POV vid, Shad did hiswirelessthing. From my end, the call was silent.
Shad noted me watching him, and | pointed at my ear. Shad pointed a my portable. “ Sx-sixty-one,” he
quacked.

Assoon as| opened that particular channel, | was treated to an authoritative and distinguished
investigator questioning DCI Stokes of the park cops on the case evidence, and about any testing that
might have been done regarding any editing. The voice Shad was using was very commanding, very
British, and seemed very familiar. Every syllable smply oozed gobs of absolute authority and withering
contempt. No testing had been done, asit turned out, and Shad's voice intimated that having the vids
examined for editing would reflect kindly upon DCI Stokess future, whereas continuing to fail to examine
them would likely earn him aposting astoilet attendant to the northernmost of the Shetland Idands.

"Very effective, Shad,” | sad. “The voice you were using—I know it from somewhere.”

The duck nodded. *Laurence Olivier as Marcus Licinius Crassusin the old motion picture Spartacus. |
find it works very well on most Britaucrats.”

While| digested this particular facet of my new partner's sound equipment, | studied aframe of one of
the sationary vids | had up on my screen. It showed ared fox: short legs, along bushy tal, and anarrow
muzzle. The creature's ears and feet were black, itstail had awhitetip, and the coat was glossy and rust
red. | turned and glanced through one of the many tall windows in the club lounge facing Hound Tor. The
promise of rain had been fulfilled. “ Shad, run the cruiser around to the front of the lodge beneath the



portico. | think it'stime someoneinterviewed thefox.”

* k% k %

An hour later the rain wasfalling steadily on the cruiser's canopy ahaf kilometer south of the lodge
grove, giving us adistorted view of the protected Ste of anameless medieva village and the large rock
formation just beyond it. In the distance, occasionally obscured by patches of ground fog, rosethe
imposing heights of Haytor Rocks. Had the village been located in the American southwest, it would have
been cdled aghost town. It waslittle more than lanes, foundations, and the occasiona restored wall, with
asmall imitation stone, prefab National Park Information Center sporting a pseudo thatched roof and
pseudo brick chimney at the site's northwest corner, with arather real-looking sparrow perched oniits
top. Shad had posted awird ess text message for Quartermain and when the fox answered, thiswas
where he said we were to wait. Putting the waiting time to use, Shad checked with the District AB
Regidiry for the particulars on both Archie Quartermain and Miles Bowman's horse.

"Both amdroids were gestated, grown, and activated through Fantronics, Ltd. out of London,” said
Shad. “The bio amdroid assignment supervisor there, Dr. Shirley Wurple, dodged my call. Her chief
assgtant to the assistant chief, one Martin Corbola, says he would be happy to answer al of our
guestions—once we present at the Fantronics legd offices, during normal business hours, aduly sworn
and sgned warrant for the information on Quartermain.” He faced me. “ The information on the horse,
however, he gave up willingly."

"Horse engrams can't quite grasp the concept of litigation, | suppose. Have London ABCD apply for a
warrant for Quartermain's records and post us with the names of any Fantronics employees connected
with Quartermain'stransformation into a Vulpes vulpes.”

After sending in the warrant request, Shad said, “Where were you before you wound up in ABCD?"
"Metro. London Metropolitan Police."

"Y ou mean, Scotland Y ard?"

"Just ‘the Yard.””

The duck studied me. “ So, you were a big-time murder cop in the Yard and you wound up out herein
West Mudflap doing grunt work for Artificial Beings Crimes... how?"

"What about you? How come you're still aduck? The International PBA paysfor human mest suitsfor
fdlen officers”

"Have you ever seen those generic biosthey usein the States? One sizefitsal. They don't comewith
wirdess modemsether.”

"Also they don't fly,” | added.

"Thereistha.” He nodded. “ Theflying isonereason I'm aduck.”

"I hear for many amsit'sthe sex.”

Shad faced me as his eyeswidened. “Areyou kidding?'

"Not at al. Many species of animals have better sex than humans, | understand.”

"What—did Parker tell you that?’ The duck laughed with arepeated wak, wak, wak sound. “ Better
sex?Ignoring thereally severe seasond limitations for most waterfowl, have you ever seen ducks



copulate?

"l can't say that | have."

"No matter how you diceit, man, it'scrimina sexud assault.”
"Y ou mean rape?’

"I'm not exaggerating.” He shivered dl over. “In Duckville, man, if you don't doiit like that, you don't do it
adl.l cantdoitthat way. It isone big stone cold turn-off."

"Then why don't you opt for ahuman meat suit?” | ingsted.

"Look, when | was working for that insurance company, part of the deal my agent put together was quite
a sophisticated package for their spokescritter. Thisduck isloaded: ENN-band wirdlessinterface,
portable engram reader, dl-weather therma imaging, state-of-the-art sound, amemory bigger than the
Library of Congress, disease-proof, and mildew-resistant. Aslong as| don't get shot by a hunter, sucked
into ajet intake, or caught by achef, I'm practicaly indestructible. But it's not just that I'd have to give up
all those featuresto put on one of those Mediocre Myron mest suits to become a mere mortal human
back in New Y ork'sfinest. What would happen to me—I mean, what would happen to the duck?"

"The mesat suit would be put in the queue for whoever wanted to become a duck."”

"That line doesn't exactly wrap around the block. I'll tell you what would happen: Thislittle duck would
be dlowed to die, its mind emptier than my pension plan. This duck made me adtar, put my namein
Variety, and got me my own booth at Billy Bob's Buffao Burger. | oweit morethan letting it wind upin
arecipe or alandfill somewhere."

"Thelovemaking, though, Shad. Do you missit?’ | amost regretted asking. Each question is, initsown
way, aconfesson.

Shad stared at me for a second. “ Sure, | missit. About ayear ago there was this hooded merganser |
met on alandfill in Skowhegan, Maine. Cutest littletail you ever saw."

"How isamalard attracted to a hooded merganser? Doesn't that violate some sort of law of nature?’

Shad waved awing, dismissing the question. “Every year in New England some moose comes out of the
bogs and fdlsin love with adairy cow, and I'm talking real moose and real cows. Y ou do redize I'm not
area duck, don't you?'

"Pardon meif | seem abit dense, Shad, but it seems even more perverse for ahuman to be sexually
attracted to ahooded merganser.”

"Y ou need to walk amilein my webbed feet. Besides, you never saw her fluffy pink and white
pinfeathers. Y our theory works the other way, though. Shewouldn't give amallard a second look.” He
faced me. “| dtill haven't forgotten my question.”

| stared at the rivulets of rainwater streaming down the canopy. “ About three years ago my wife died. It
wasin some sort of building explosion. Killed seven others aswell, including the bomber."

"Rdigiousnut?"

"Insurance scam gone awry, asit turned out. The fire brigade's paramedics managed to harvest my wife's
engrams before shewent neutra.” | smiled sadly, recalling her reaction when she regained consciousness



in the generic female bio the Nationa Health and the IPBA had provided. | glanced at Shad. “ She cdled
her bio Averill Average.”

Shad only nodded, his gaze fixed on some inward quandary of hisown.
"My wife had many hedth problems: chronic headaches, arthritis, difficultieswith her heart—"
"None of which Averill Average had,” completed Shad.

"Quite” | let out an involuntary sigh. “ She was S0 hedthy | imagined it would be for her like being born
again. To be honest with you, Shad, generic that female bio may have been, but | found her rather
atractive.

"Built, huh?'

| felt mysalf blush. “Wdll ... inaword.” | glanced at him. “ That notwithstanding, my wife couldn't stland
her new body. She saw atherapist and al the rest, but I'm afraid she had some rather severe issues that
were brought to full flower by inhabiting what she considered someone else's body, although herswasthe
auit'sfirst imprint. We explored the possibility of doing a Quik-gro bio from her own DNA, but the NH
and the PBA wouldn't cooperate because of her DNA's built-in health problems.”

"Policy,” remarked Shad.

"Indeed. The short of it was that she wanted out.”

"Suicide?” asked Shad.

"No. She wanted out of Averill Average. She wanted anew mesat suit.”

"How? The union wouldn't spring for asecond body—particularly not a designer suit. Those can cost
millions”

"Asit turned out, she didn't want a human bio no matter who it looked like. Vaerie traded her human
meet suit on eSwap for an automatic dishwasher, ten years housekeeping service from Rent-A-Mech,
and an amdroid meat suit. She had her engramsimprinted on afemale cat bio."

"Youremarriedto acat?'
"A Tonkinese. We're il together, of course. | love her very much.”
The duck let out asnort of frustration. “ Gregt. Neither of us are getting any."

| burst out with alaugh at that. “Quite.” | looked over a him. “Regarding your question, I'm on my
second bio mysdlf. Between that and my experience with Vd, | qudified for ABCD.” And now camethe
difficult part. “ Perhaps my work at the Y ard was dipping. Set in my ways. 1'd been a detective for dmost
sxty years. Perhaps Metro just needed to clear the upper ranksin order to bring up deserving youth.
Whatever. Since| refused to retire, | was forced to take a position with ABCD.."

"Yeah,” said Shad as he nodded. “Now | know who you remind me of. Y ou sort of look like Basll
Rathbone.”

"I noticed the same resemblancein thisbio. | rather like it. How does one so young remember
Rathbone?'

Shad placed the back of one wingtip againgt hisforehead. “ Surely you jest. Basil Rathbone, big star in



the nineteen forties and fifties, his Sherlock Holmesfilms il on the B& W vidsdl thetime™”

"Ah, yes” | said as| recdled. “'Guard thiswith your life, Watson.” He was an early Sheriff of
Nottingham, aswdl."

"The Sheriff of Nottingham was a brother officer who got abum rap from abiased media” Shad
observed, then held out hiswing. “ So, what happened? Did you get killed?!

"Thefirg time. The second time there was a genetic glitch in the bio that resulted in rather debilitating
hedlth problems. The IPBA insurance covered bio replacements both times, and Vaerieindsted | take
thisone"

"What happened to the old you?"

"The first was ransacked for body parts with the remainder cremated and scattered in Va's
garden—back when she used to garden. The second one, believeit or not, istill dive and in the nick up
in North Y orkshire awaiting tria for multiple murders.”

"Gwan. North Y orkshire? The old you is the Harrogate Slasher? Chucky Bulvine? The guy who used a
portable engram assgnment unit to stedl an identity to disguise himsdf for his nighttime murder sorees?”

"That'sthe one. Sometermind pensioner from Otley took on my old body thinking he might get an
additiona four or five severdly limited yearsout of it for next to nothing. Then one night Chucky Bulvine
caught him, wiped him, did aswap, killed hisfirst victim, then reassigned back to hisold body. He kept
that up, usng my old body, then reverting to hisusual saf between killings. He might never have been
caught except Bulvine's ex-wife found his body in stasis when he was out in mine and put aplastic bag
over his head. By thetime he returned, his old sdf was covered with flies."

"So Bulvinegs stuck inthe old you."
| couldn't help but smile. “The old me smply wasn't up to running from the police."
"Too much cop inyour DNA."

"Mostly awesk heart and apair of bad knees.” | grinned as| added, “Quite adilemmafor Bulvine,
though."

"How 07"

"Bulvinesbest legd strategy isto drag things out until the crown's aged chief witness either diesor can be
frightened off. The doctors, however, don't think the old me can possibly live another sx months. Quitea
predicament.”

"That'sthefuture,” Shad remarked laconicaly. “What afascinating modern agewelivein.”

| grinned as | pointed at the duck. “Lucky Jack Aubrey in the vid remake of Master and Commander .
Right?"

"Y ou know your flicks. Inthe Master and Commander remake, do you remember the flightless
cormorant the doctor saw when the Surprise made the Gaapagos Idands?’

"Of course”

The duck crossed hisright wing across his breast, held out hisleft wing and did a courtly bow.



"No,” | said. “I don't bdieveit—"

A tapping sound came from Shad's Side of the cruiser. He straightened from his bow and looked down
through his sde of the canopy. “We better copy into the mechs, boss. It's Archie Quartermain, and right
now he'sgoing into amuddy holein the ground.”

"No. Impossible. | cannot believe Idakilled Miles,” said the fox.

Archie Quartermain paced back and forth, looking about warily in what passed for his office. The site of
the medieval village below ground level was awarren of tunnels and chambers, many of the chambers
being old hidey-holes formed from the village's remaining root cdllars, wells, and cisterns. The ssone dab
chamber in which our meeting took place was alittle over three meters by two and contained an
occupant other than Shad, Quartermain, and myself: ahuman skeleton.

While our mest suitsreclined in the cruiser, hovering prudently out of reach of local maefactors, Shad
and | werein the mechs. Mine resembled a tread-mounted a uminum grapefruit topped with miniaturized
vid, lighting, audio, and anays's equipment. Shad was in the fist-sized hover mech, which resembled an
art deco Saturn with abadly straightened set of rings. The only illumination in the chamber was provided
by our mech lights. While Quartermain paced, | did aquick carbon on the skeleton to seeif it was
something | needed to ring in. It wasn't. The bones dated back to the thirteenth century. Judging from the
earthenware jug next to the bones, the likely cause of death was dow suicide. From his own mech, Shad
tuned into my test data and responded with asignd inaudible to thefox, "Talk about your cold cases.”

"l don't understand any of this” Quartermain said. “Miles and |[da Bowman are—were the love story of
the century. Besides, Mileswas abear of aman. Strong, muscular, good in ascrap. ldawas haf hissize.
Beat him to death with a horseshoe? Rubbish.” He stopped suddenly and looked at Shad. “ The run was
al wrong. Have you looked into that?"

"What about the run?’ asked Shad.

The fox glanced warily at the hover egg. “It didn't follow the planned route, did it, Don? The hounds and
horses were supposed to follow the glade lane through Quik Grove. Have you seen where Mileswas
found?"

"Yes,” responded Shad, “but the horses follow the hounds, and the hounds follow you, right?"

"Not that time. | zigzagged down that lane and never got off it. Suddenly al the hounds were gone.” He
looked at Shad. Y ou have GPS and wirdlessin that mech?’

"YS"

"Youll see. Therun wasall planned out in advance, down to the last turn.” Thefox sat, histail around his
legs, hunched his head forward, and bared histeeth. “1'm sending you the plan, aswell asthe
performance record. | hit every mark exactly, in sequence, and ontime.” Thefox glanced at me. “We
use the records to debrief the staff after each hunt.”

“Why?

"Congant improvement at Houndtor Down, inspector. Identifying weak areas and mistakes, sharpening
up the chdlenge, polishing the act.”

My partner nodded. “Got it, Archie.



"My runwas cut short at the first turn, after leaving the grove. That'swhen | noticed none of those
hounds were dripping hot dobber inmy dust.” Thefox frozefor an ingtant, then fixed mewith a
beady-eyed stare. “1 have abuilt-in image reader in my package. Once | redlized something had gone
wrong with the hunt, | tuned in and peeked through Champion's eyes. He was the only amdroid in the
leaders. Miles's horse was dready out of the grove, running down toward Becka Brook. Champion's
emotiona feed spilled into hisvid. | was sure something terrible had happened. | didn't find out what until
| was back in my den and tuned in the message Sabrina Depp posted for me.”

"About Miless death?’ | asked.

"That, Lady lvasarrest, and that the police wanted to talk to me. It'ssmply al so preposterous. Iva
couldn't have killed Miles. Y ou've got to get to Champion and download hisrecall bank."

"When you tuned in Bowman's horse, what did you see?” asked Shad.

"A scramble of terribleimages.” He thought asecond. “ A horse hit by alorry hauling toilets, horses
horribly wounded and killed in adesert, horsesfaling and being blown gpart by cannons—all of it at
once, filled with deafening pain and panic.” Thefox looked a me. 1t waslike looking at a horse's
nightmare.”

There was a scuffling sound, movement beyond the old bones. Quartermain jumped over the skeleton
and vanished from view. Shad and | aimed sensors at each other. He dipped hisfront ring and
whispered, “Recognizeit? The horse hit by atruck hauling toilets?"

"Yes” | answered. “ Lonely Are The Brave, Kirk Douglas and Walter Matthau, nineteen sixties.”
"Nineteen sixty-two. The desert thing might be from an old vid caled Hidalgo,” he suggested.

"Horses dropping and being blown up could be from any of the old movies centered on the Crimeaor
the Napoleonic Wars."

"Charge of the Light Brigade, Errol Hynn,” said Shad. “I'll seeif | can tunein Champion.”

| tracked over next to the old bones and saw that beyond them was an opening between two of the
foundation rocksthat led to aburrow. | swiveled my sensor array in Shad's direction. “Any luck with the
horse?"

"| can't get through.”

"Put it off for now. | want to know the layout of al these burrows, Shad, and | want the mapping to be
unobserved. Go on up to the cruiser and transfer over to amicro.”

"Man,” he muttered. “ Thelast time | went out in amicro | was swallowed by agrouper. Y ou have any
ideaof thedisgudting thingsfish eat?"

"Soon."
"Yesdr,” heanswered with asigh as he turned and flew out of the chamber the way we had entered.

| looked back at the skeleton. Archie Quartermain was skulking behind the ribcage. “My mate,” he said
furtively. “Brought me mouse.” Helicked his chops, panted for abrief moment, then said, “ Still warm.”

"Steady,” | cautioned.

" She's pregnant.”



| was |eft speechlessfor amoment. At least foxes were getting it on. “Well, congratulations, you dy old
... Congratulations.” Timeto return to the investigation. “Tell me, Mr. Quartermain. Where do you keep
your body in stass?'

"Body?’ Thefox paused long enough to glance at the floor and shake his head. “ Thisis my body now.
Don't keep anything in sasis.”

"Well, what about your human body? Whereisthat?'

"Sold it. Seed money for the operation. Brought agood price. Ask Don. Archie was ayoung handsome
fellow in good hedlth. Brought dmost two million.”

"Mr. Quartermain, | have to ask about your own possibleinterest in your partner's deeth.”

"Mine?'

"If Lady Idaisfound guilty of Miles Bowman's murder, you stand to inherit quite a respectable sum, not
to mention avery lucrative operation.”

"Money. That'swhat you're talking about, isn't it? Money?'

"Of course.”

Thefox began pacing again, his nose sniffing at the chamber floor. “Mice,” he said asthough to himself
alone. “Mice are important. Mating, grubs, grass, eggs, gates, cubs, fast-fast legs, and chickens are
important. Money: that's paper.” He abruptly turned and fled through that opening at the rear of the
chamber. “The game,” he growled huskily ashisvoicefaded. “ The gameisal!"

Archie's soliloquy on priorities concluded, | tracked out of the muddy burrow and called down the
cruiser. Shad wasin it just completing histransfer to the micro, aflat-black colored hover vehicle
resembling a stedlth lipgtick, one end encrusted with instruments. After hosing out the mech, | went back
to my meat suit and Shad darted off to map the burrow system. While Shad was occupied doing that, |
went to the lodge.

* * % %

As evening gpproached, making everything dismally dark aswell aswet, Shad and | were back in the
cruiser, the vehicle parked at the skydock, our engrams back in our current selves. Shad was labeling the
GPS tunnel map he had made. That done, he leaned back from the screen and said, “ So, while | was
grubbing in thedirt, you did atour of the pdace?’

"Wes"
"So?What wasit like?'

| thought for amoment. “Good taste and greet vision meet big money and unlimited energy.”
The duck faced me and said serioudly, “ That sounds like approva..”

"| confess, Shad, | was prepared to view the whole place as outmoded values wallowing in unlimited
wedth, but it is quite well done. All the halls, rooms, great rooms, and the shopping center are stunningly
beautiful, and the serviceis prompt, polite, and practicaly invisble. Did you know there are hunt clients
and their familiesthat live there dl year?'

"Savice?'



"Why, yes. | had a cream tea at one of the shopsin the mall.”

"Cream teg,” he dtated flatly, that hint of menace sharpening histone just atrifle. “1 don't supposethe
place was set up to entertain ducks.”

"Actualy, the shop had afountain, and there were ducks entertaining themselvesin the fountain's pond.
They appeared to be enjoying themsalves, but who can say? Ducks are so inscrutable.” | glanced at him
to seeif hewas properly steamed, but he was onto me.

Hisbill was open as he emitted alow laugh. “Y ou're one of those people who believe that lifeisatest,
arent you?"'

"How did you find your old roommate, Archie? Different?"

His demeanor grew serious. “Y ou notice how Archie kept referring to me as Don even after | told him
my name was Guy? He'sin some kind of weird zone."

"I'm afraid your old roommeate's gone a bit native, Shad. He said his mate has cubs on the way, and you
should've heard his pagan to a plump warm mouse. He said something strange to me—"

"Y ou mean other than liking Mickey sushi?"

"He wastelling me what was important to him. He ended by saying, ‘ Thegameisal.” Doesthat mean
anything to you?'

"The gameiswhat we used to cdll live theater.” Shad thought for amoment. “ That's what he's doing now,
it it? Livetheater?

"He's not after money. In fact, Bowman's death jeopardizes everything Archie Quartermain currently
holds dear, doesn't it?'

"The same could be said for Lady 1va, boss. Miles might have been getting alittle on the Sde from
Sabrina Depp, but take my word for it, Sabrina had to have been only the latest in along string of
honeys. That's the way Miles dwayswas. Anyway, if you are Lady Ivaand want to protect hearth and
home against ahomewrecker, who do you kill?*

"The other woman,” | answered. “And, if you want to get revenge on arich, philandering husband,” |
continued, “who do you see? A hit man or alawvyer?'

"Ninety-seven point three percent of prospective vengeance wreakers go for the court shark,” responded
Shad. He looked a me. “It'stime to see a horse about a man—a dead man.”

"l agree.”

* k% k %

After leaving the cruiser in an unused loading dock, Shad and | were standing in the antechamber to the
complex, aspace reminiscent of the hanger deck of an aircraft carrier. Very big, very white, with
technica, mechanical, and horsy |ooking personages hurrying thisway and that at the direction of
automated pandls festooned with blinking lights and glowing indicator bars. Theair in the space carried
trace scents of paint, prepared foods, hot e ectrical boards, polished leather, hay, and horse manure.
Directiona signs pointed to variouswingsin the structure. In one, taly-hovers were being repaired,
cleaned, polished, stocked with refreshments, and stored for the next hunt. In another wing were thevid
studios sectioned into units that operated and repaired vid and sound systems, viewed, edited, and
“supplemented” vids with complete sound stages and computer animation facilities. There was athird



wing in which mechs of animas and other gppliances were programmed and maintained—it seemed a
sgnificant portion of the birds singing in the treetops, aswell as bunnies munching leaves aong the paths,
were mechs. There was acomplete hospital wing capable of handling most human and animd illnesses,
both natural and bio. The last wing was where the operation kept horses, with stallsfor two hundred of
Houndtor Down's horses and another three hundred guest-leased stalls. There were two barn-sized
rooms attached to the wing for feed and other supplies, and athird barn-sized areathat contained offices,
tack rooms, employee lockers, and changing rooms, and afull-sized indoor riding paddock. The hounds,
we wereinformed, had their own separate kennel complex. All of this because at some point back in
prehistory, some farmer got fed up with foxes eating his chickens.

DianaWeatherly, Huntsman to Houndtor Down Hunts, joined usin her office, which wasrichly
gppointed with awalnut desk, brown leather overstuffed chairs, and liquid crystal wallsthat currently
showed striking views from the top of Hound Tor, but on asunny day. Weatherly wasin her middle
forties, good-looking in asturdy sort of way, and gave the impression of being quitefit. Asshe sat in one
of the overstuffed chairs facing us, she was wearing abuff suede jacket over ablack blouse and black
skintight lowers, the cuffs tucked into highly polished brown riding boots. From the records we knew that
Weatherly had been Master of Horsham Hunts out of Manaton, amuch smaller and much less successful
operation than Houndtor. When they were starting up Houndtor Down, Miles Bowman and hisfox of a
partner sold Archie Quartermain’s old self and used the proceeds to make a down payment to buy out
Horsham Hunts. Once they closed, Bowman, Quartermain, and Weatherly moved the entire operation to
Houndtor Down, Diana Wegtherly becoming the operation's Huntsman, responsible during the hunt for
controlling the hounds through three whippers-in, the lead whipper-in being Thomas Flock.

"Didn't Bowman run you out of business?’ the duck pressed.
She actudly held her hand to her mouth as she giggled. “Y ou're aqueer duck.”
He stared at her for two seconds. “Nevertheless."

"If youinsst, ducks” Shethen laughed out loud with sufficient zedl and abandon to raise her exhibition to
theleve of wanton guffawing. Caling aduck “ducks’ somehow struck her asthe absolute zenith of
wordplay wit. Once sheregained control of hersdf, she said, “When | wasthe Master of Horsham
Hunts, ducky, | was up to my earsin debt, only astep ahead of my creditors, and literaly didn't know
from where my next meal was coming. Thanksto Milesand Archig, | ride to the hounds at least three
times aweek, drive aSted Gazdlle, vacation wherever | want, livein my family's ancestrd home—al
taxes and debts paid—and I'm earning per year sixteen times the amount | earned the best year | ever
had at Horsham. | haven't even mentioned the stock sharing plan, which bringsin as much asmy
earnings. | wouldn't have to be ungrateful to resent Miles. I'd have to beinsane.” She glanced a me, a
bored expression on her face. “ Anything se?!

"Could we see Champion?’ | asked.
"I'd say it was about time,” she said coolly as she stood.

Wefollowed DianaWestherly out of her office and the duck said to me out of the corner of hishill,
“'Horse Throws Rider.””

"For money, ducks?’ | asked with asmile.

Shad glanced in my direction, studied me for amoment, then shook his head. “Y ou're being sneaky.
What do you know that | don't?"

"Fivedimensonsto acase, Shad."



"Left-right, up-down, in-out, time, and ... what?’ he asked. “What's DI Jaggerssfifth dimenson?'

"Thefifth dimension, dear fdlow, isthis; chances are the murdere—if indeed amurderer thereis—has
looked at and considered the other four dimensions much longer than the investigators, and with alot
moreat risk."

"Staged?” whispered Shad as we entered the cavernous hall of the operation-owned horse stables. “Y ou
think therésakiller, and the killer staged thisto makeit look like the horse did it?"

| pointed toward Diana Wesatherly's rapidly receding back. “Let's see the horse and find out.”

* * * %

Miss Westherly left usinsde Champion's spacious stal with ingtructionsto cal one of the grooms or
attendants in the arealif we needed anything. The horse was alargish, glossy, black Arabian. Hehad a
handsome face with a pure white patch in the center of hisforehead. The source of the hair and blood
from Champion found on the tree at the scene was a degp scrape high on Champion's left shoulder. “1'll
check him over, Shad. While I'm doing that, give Champion ascan and see if you can access his

| passed the analyzer over the horse's body and legs, checking principally for blood. | found agood bit of
medium-vel ocity spatter on his chest and the front of his neck. The analyzer matched it to Miles
Bowman.

"l don't get it,” said Shad.
"What'sthat?’ | asked as | logged and filed the data.

"I've been wringing this nag's sponge with my neura image reader, and Champion isn't just subhuman,
boss; he's subhorse.”

| faced Shad and returned the analyzer to my pocket. “How so?'
"Watch out!” screamed Shad looking behind me at something way up there,

| turned and Champion had reared back on his hind legs, hisfront hooves pawing at the air, hiswild-eyed
gazefixed directly on me. “Bloody hdll!” | cried as the hooves came down hard. Thanksto Shad'stimely
warning, | avoided the brunt of the ondaught, only catching aglancing blow above my |eft temple.
Nevertheessit was sufficient to knock me off my feet. | collapsed in the straw in one of the corners, my
ears deafened by the most horrible screaming. When | could focus my eyes again, | was momentarily
powerlessto do anything but watch as Shad distracted the murderous brute from killing me by flapping
hiswings and running figure eights between and around the horse'slegs, dl the time screaming “ Aaflak,
aaflak, aaflak, aaflak!"

Torn between trying to get away from the duck and trying to kill it, Champion lost track of melong
enough for meto pull mysdf up, sumbleto the sdl's gate, and get on the other side. As| dammed shut
the gate, automatically latching it, Shad came flying over the top, landing in the center of my chest with
aufficient force to knock me on my backside.

As| sat up | saw Shad flat on his back, wings straight out against the floor, his webbed feet sticking
graight up intheair. It looked to me as though he had lost a considerable quantity of feathers from hisleft
wing and tail. “Well,” he said, looking between hislegs a hismissing tail festhers, “I'll be plucked.”

"Closetowhat | wasjugt thinking, aswell, Shad."



"l bet.” Usng hiswings, herolled himsdf over on hisleft Sde, a last flopping on his breast. Another
couple of flaps and he was wobbling on hisfeet, which ismore than | could say for myself. | noticed
severd drops of my own blood decorating the left 1apel of my suit. “ Oh, dear.”

"Not that bad,” said Shad, looking at my head. “ Cut. Bruising. Y ou might need a butterfly or two. Not as
bad asit looks."

"You'll have to come home with mefor dinner, Shad."

He cocked his head at mein modest wonderment. “Great. When?"
"Tonight."

The duck stared a me for amoment. “Kind of short notice."

"Can't be helped.” | debated with mysdlf for amoment, then confessed. “My last year in Metro | was
wounded during an arrest. Shot. In and out my |eft bicep. | had it treated, went home, and told Vd it was
nothing."

"Then she found out the truth."

"Quite. Ever since, if | have any kind of injury, | need to provide awitnessif Vd isto believethat it's
nothing serious. Theré's aman who comes in to cook—the mech | mentioned, actually. Hisnameis
Water. I'm sure he can make something you can edt.”

"| eat everything but waterfowl and spinach,” Shad answered. He seemed to frown for amoment. “1 can
tell Va your injury isn't serious, but how you got that injury isred serious. It'swhat | wastrying to say
when we were so ruddly interrupted. About the neura scan | was doing on Champion?”

IIYS?I
"That nag has been fried, partner. I'm surprised he has enough of anervous system |eft to feed himself."
"He seemed bloody spry to me.”

Shad cocked his head to one side, glanced at the door to Champion's stall, and looked back at me.
“While we werein there, someone hit Champ with an image implant. | was reading it when the horse
freaked: Truck full of toilets runs over horse? Desert equine destruction—"

"Charge of the Light Brigade,” | completed. “How could someone do an image implant in ahorse stall
unobserved? For all that matters, how could they doit in aforest? As| recdl, that equipment is heavy,
awkward, and that doesn't even include the power requirements.”

"However impossible, that horse was panicked into trying to kill to defend itself.”
"Someoneisgoing to alot of trouble to pin Miles Bowman's desth on ahorse.”
"And whoever it is doesn't seem too particular about who getskilled to do it.”

We both thought upon that for amoment, then | faced him. “ Shad, when we werein there and you were
busily and quite bravely saving my current life, there was something you kept screaming.”

"Oh, that.” He squatted and sat like aduck, his gaze wearily on the beautifully tan and rust tiled floor.
“From my old commercids. *Aaflak!’”



IIYSIII

"Spelled different than it sounds. Pressure iswhat doesit. Handy during cattle callswhen you'rerealy
stressed. | never forgot aline. See, when the weight'son, dl | can think to say are old lines from scripts
I've memorized.” Hefaced me and said, “'Here'slooking at you, kid,” with the voice of classic actor
Humphrey Bogart.

We heard asren and in moments we saw a Houndtor Down ambulance approaching us through the
corridor. “1 wonder,” Shad asked with just atouch of perpetudly rejuvenated comedian Robin Williams
in hisvoice, “isthat for usor the horse?"

* k k %

After informing D. Supt. Matheson of our progress, leaving him even more convinced that Lady Ivawas
innocent, | brought Shad home for show and tell. Even after his harrowingly honest account of our brief
misadventure with the deceased's horse, Va seemed less concerned about my condition or who might
have caused it than she was about how famoudy | was getting on with my new partner.

Walter had prepared an appetizing eggplant Parmesan and judging from the quantity Shad put down, it
was duck-compatible. Despite being amech and frequently in a state of melancholy, that evening Walter
couldn't resist laughing at his own duck jokes (There was a veterinarian he knew who was a duck, but
the guy was a quack). Despite Shad's exception to fowl references upon our first acquaintance, he gave
Water as good as he got with arepertory of hisown mech jokes that even had Vd laughing (How many
screwsin does it take to light arobot's bulb?).

Once dinner was finished, Walter cleared the table and began cleaning the dishes. Va, Shad, and |
moved to the lounge. Shad stood on an end table and durped at hismint tea, Va curled up on the folded
duvet on the settee, and | sat next to her and Sipped at my Assam. Thetelly was on to BBC 228, which
wasairing theorigind Casablanca with Humphrey Bogart, thelovely Ingrid Bergman, and the forgivably
corrupt police officia, Claude Rains. | had imagined it would be atreat for both Shad and mysdif, but |
wasn't able to concentrate. It had been awhile since anyone had tried to kill me, and al those old fedings
were back again: fear, paranoia, anger, and asense of relief | couldn't trust. Shad wasn't paying attention
ether.

"Jaggers?’ hesad. “All right if | call you Jaggers? The boss-ingpector thing ssemsalittle bulky.”
"No objection. How is your south end?"

"Sore. How's your head?"

"It fedslike a horse kicked it. Something you wanted to ask?'

"Y eah. After | did that scan on Champion, remember | said the nag was fried?"

" Something about being surprised he could till feed himsdf."

"Yeah.” The duck jumped down to the floor and began pacing. “ On the Benton-Lutz AB Scale, average
horseintelligence is twenty-seven point something. Back therein hisstall Champion camein at afour,
whichisonly alittle better than abananadug.”

"That's not fried, Shad. That's cremated.”

Shad froze, then dowly turned and looked a me. “Insects. Fly onawall,” hesaid at last. “The
expression, you know? | wish | wasafly on that wall, meaning | wish | could've seen and heard what
was going on in aparticular place unobserved.”



"YS?I

"Remember years ago the surveillance industry offered a prize to whoever could figure out how to
successfully human imprint amech or bio vehidle under one and ahdf millimetersin sze?*

"Y es. They couldn't compress acomplete human imprint below something much larger—well, the micro
you used to map the burrowstoday. That's as small asit can be done without a severe loss of
information. Didn't the industry began experimenting using remote auxiliary processorsto hold the mass
of theimprint and through it direct the bio?"

"Yeah. Bio Week and Al Times both had pieces. It was abig deal for about ten minutes.” Shad's pacing
became a bit morefrenzied. “ To aman in abug POV suit, it was supposed to seem as though he's
crawling or buzzing around with everything on board, but the imprint redlly wouldn't bein the bug."

| leaned forward, my headache temporarily forgotten. “But they never got it working."

"No. Something to do with neura equivaency failure and remote transmission fidelity. Too much of the
first and too little of the second.” He stopped pacing and faced me. “ After it was dropped, Fantronics
used the research they'd done to come up with a prototype master/dave unit that was put into trialsto
seeif it would be effective and safe for implanting images for usein menta hedth trestment.”

"| don't remember that."

"Y ou wouldn't unless you'd been in one of thetridls.” He held up awing to preempt my next question.
“They had gotten a portable imprinter down to the size of aKaiser roll and were lining up amdroids
under psychiatric carefor clinical trids. After my wife dumped me, | was seeing someone because of a
little depression | was going through. Anyway, before the triads even got sarted, the whedls came off the
program and it was dropped. Then Fantronics unleashed an army of mediamoldersto assure everyonein
the world that there never had been any program, and if there had been a program, Fantronics didn't
have anything to do with it, and if they did have something to do with it, no seriouslasting effects had
been suffered.”

"Big law suits?

Shad whistled and held hiswingtips far gpart. “ Law firmswere beating the law schoolsfor recruits. See,
what the Fantronics lab came up with was a brand new compact way to take perfectly saneindividuas
and turn them stark barking bonkers.” He lowered hiswings. “If they could do that with a human, why
not with ahorse?'

"Rather sophigticated, but that might be our murder weapon.” | drummed my fingertips on the arm of my
chair. “For what possible reason? The success of Houndtor Down Hunts has been an enormous free
advert for the corporation's fantasy amdroid lines. Killing Miles Bowman with a Fantronics amdroid
horse—"

"—could destroy the corporation,” Shad completed. “ Disgruntled employee? Someone connected with
the cancelled project?”

"Fund my project or I'll take everyone in Fantronics down with me.”
"It could get usatrip to London, Jaggs. | love the parks there.”

"It'salittle early for vacationing.” | pointed at my partner. “ Get on the net and see how Fantronicss stock
isdoing."



After afew moments of tail twitching, Shad looked at me. “No real changes: between three-ninety and
four hundred a share, the same asit's been since the generd market increase this past January. No layoffs
at Fantronics. They're hiring.” He paused for amoment. “Want to supervise arecreationa program for
used bios that've been engram-scrubbed? Some housebreaking training involved, no experience

necessary, bring your own mop."
"l have another commitment.”

Shad whistled. “Want to know the starting sdlary?"

"It would only discourage me.” | took asip of teaand put my cup down on the coffee table. On thetelly
Claude Rains was shocked, shocked to find out there's gambling going on in Casablanca. | picked up the
remote and paused the flick. “We're not getting anywhere with motive. Let'sfocus on means.”

"Okay.” With aflap and ahop, Shad was back on the end table. He took adurp of histea, sat down,
and said, “We know the ability existsto remotely implant images that can trigger off ahomicida
nightmare, and it's pretty clear something like that was done to Champion when the horse killed Bowman
and when hetried to kill us” Shad looked & me. “And?'

"If we can find out where the image implant device waslocated when it triggered Champion in hisstall,
we might find atrail that we could follow to our killer. I haven't looked at your burrow map. Any of those
burrows come near the stables?"

"No burrows. Just aconduit carrying vid feeds to the studio wing. No accessinto the pipe. The actual
fox burrows are pretty much limited to Old Bones Village, extending south and southwest from the ruins
coming up at various places on Houndtor Down, Holwell Lawn, and Hedge Down on the other side of
the road to Manaton. They have remote camera hookups throughout the whole area so they can
continualy vary the route of the chase. Only the burrowsin the village are dirt and rock. The long ones
that come up in the chase areas are forty-centimeter-diameter plastic pipe. Archi€shair isin the Old
Bones Village burrows and throughout the pipes that come up in the chase aress.

"If Houndtor Down Hunts put in al that pipe, the plans should be on file with the Dartmoor National Park
Authority. There hasto be away to get at Champion's stall. When you have aminute, Shad, accessthe
plans on file with the authority and see how they compare with your map.”

"Will do. Something to think about though, Jaggs.” Shad glanced at Vd, noted she was deeping, and said
inalower volume, “That horseis till adangerous weapon. How's your head? Persondlly, I'm not eager
to donate any more feathers."

"Point taken.” | looked at Va. Often when she looked adegp she was only relaxing. Then athought
cameto mind that chased away dl caution. “What about us, Shad?"

llUg?l
"We both have bio receivers. If our killer has the means to make horse amdroids crazy, what about us?

He looked down and dowly shook his head. “ The prototype made humans crazy. That'swhy the
program was dumped. | think we have to assume whoever made Champion crazy can do the same for
us, andwill doitif wegetinther way."

"Even killershave to degp sometime,” interrupted Va as she yawned and stretched her front legs.

"| apologize for keeping you up, dear,” | said. “Well bedoneinaminute.”



The duck jumped from the end table to the floor and waddled over to Va's end of the settee. “1 believe
Va was suggesting that right now might be an opportune time to sneak into the stable wing to take a

"Smart bird,” she responded as she rose, arched her back in agloba stretch, turned around twice, and
settled back into the same exact position.

She was probably right, too. Unless the killer had accomplices, there was no way to stand guard on
everything dl of thetime. | stood, petted Va's head and ran my hand down her back. “Thank you, dear.
Don't wait up.”

"l never do,” she said with her eyes closed. “Harry?!
"Yes, dear?'

Shelooked at me. “It's good to see you after akiller again.” She glanced at Shad then back at me. “Both
of you, teke care.”

* * % %

On the way from Exeter, Shad accessed the plansfiled with the park authority, and the underground
piping Quartermain used for long-distance burrows matched exactly the map Shad had generated,
including astrange little cave near Old Bones Village Shad had mentioned. The burrow Quartermain had
used to exit from Bones chamber |ed to the cave, but, although there were cracksin the upper part of
the chamber, allowing alittle light and more than afew batsto enter, Shad hadn't found any exit large
enough for afox. Judging by the number of bat wings he had found without bats between them, Shad
concluded the cave was one of the places where the Quartermains dined.

There was drainage piping from the stables, but it was a completely separate enclosed system with all
wastes purified and recycled. No connection to the fox runs. While hewas at it, Shad ran a search on
anyone who ever had any connection with Fantronicss experimental insect imprint or menta hedth
programs. The scientist who had been in charge of both programs, Begtrice Widdows, PhD, had moved
to Floridathree years before to join the faculty of the State university there as professor of gpplied
biotronics. It was reputedly the only college course in the world taught by a manatee. Among the names
of Dr. Widdows's assistants that Shad had listed, the name of one caught my attention. “Why doesthe
name Shirley Wurple seem familiar?"

"Dr. Wurpleisthe current bio amdroid assgnment supervisor a Fantronics. Remember, she ducked my
cdl?

"Isthere any connection between her and Houndtor Down Hunts you can find?"

"Working,” Shad announced as histail twitched. Asthe cruiser came down from the Bovey Tracy
Roundabout, the rain had stopped, but it was till overcast, making the night deadly dark, which was
perfect for our purposes. Just aswe came over the village of Leighon, Shad announced, “Back at the
beginning of Houndtor Down Hunts, when Archie Quartermain imprinted onto hisfirst fox bio, Dr.
Wurple asssted Dr. Widdows with the imprint and supervised the transfer of Archie€'s human mesat suit to
itsnew owner. Asfar as my software knows, that's the only connection. Where do you want me to put
down?'

"Put usinto ahover just east of the lodge grove below treetop level and run up both micros. If wefind
another way from Champion's stal out of the stables, we're going to follow it wherever it goes.”

* * % %



Copied into our micros, we entered the stables through an air vent leaving open the hole we had made
through the screen and air filter. Kegping above the cameras and motion detectors, we came to the horse
stable wing and once there, aligned ourselves behind avertical dectrical conduit and descended until we
could enter an open transom. Keegping beams, boxes, or bales of hay between us and the security
sensors, we made our way to Champion's stall and dipped in undetected. The horse waslying downin
the straw on itsright sde.

"| thought horses dept standing up,” said Shad on our secure net.

| hovered my micro just above the horse's head and extended my holo. “They may very well deep
standing up, Shad, but thisoneisasdead as Dillinger.” | did aquick neurd activity scan and came up
empty. “This bio has been dead long enough to zero out al recoverable neurologica activity and data.” |
initiated afull scan and Shad opened a channd to it and watched. We both noted the results at the same
time: Champion'sred blood cells were dmost devoid of oxygen.

"Chemical asphyxia? said Shed.

"Let'ssee” | looked up horse anatomy, located a big artery, and shot an independent microanayzer into
the dead animal's blood stream. The rice-grain-sized laboratory reported its results within seconds:
“Blood cyanide leve: two-point-three milligrams per liter. Get aliver temp.”

Shad moved his micro around to the horse's flank and fired a sensor into the dead animd'sliver.
“Champ's been dead about two hours.”

"Perhaps our killer was neating up.” | looked back at the dead horse. “ The poison till had to be
administered. Do your wireless magic and seeif you can access the stable security vids. Any and
everything of Champion, hisstal, and anyone going to or coming from the sl the past three or four
hours. I'll check the horse's food and water and seeif the poison was administered that way."

"I'monit, Jaggs.”

While Shad was busy accessing the security vids, | tested Champion's water and feed station for cyanide.
Neither had even trace amounts. The feed was automatically mixed, apportioned, and transported to the
galson overhead belts, and down through vertical chutesinto the feeding stations.

"Shad, while you're checking the survelllance vids, be agood felow and run the schematics for the
automated feeding and watering systems. Seeif there's any way for something or someoneto get through
themintothegdls.”

"Gotit."

On the other sides of the walls—both sides, the back, and back corners—were other stals, all occupied.
| checked the adjoining stalls and examined the walls. They were covered with white imitation wood
planking made from a durable combination of poly and gypsum cement. Very well done. Until | actudly
put the holo to them, | thought them to be of genuine oak. The stal wallswere solid down to the imitation
concrete plastic foundation. The foundation was solid and one uninterrupted piece with the textured floor.
| poked through the straw on the stall floor, aswell as beneath lumps of horse poo, finding no opening
large enough to alow even amicro to enter, much less something aslarge asaKaiser roll.

"I've run through the vids of dl three camerasthat have views of this section of the horse stables, Jaggs.
Nothing."

"The feed and watering systems?’ | prompted.



"Thewater goesthrough a series of filtersand screens. The feed is run through larger mesh screens, but
goesthrough foreign matter detectors designed to find and remove al ferrous and nonferrous metals,
plagtics, rocks, insects, rodents, contaminants—anything that isn't the intended feed. Find anything with
the foundation or floor?'

"What | found wasthat this building istight and made of practicaly indestructible materias. The only
place | haven't examined is benegth the horse."

"We could put our power suppliesin paralel and give Champ azap,” Shad offered. “Maybe we could
frog-twitch him off that spot.”

| aimed my lensat my partner. “Before resorting to measures that have equal chances of either crushing
our micros or setting this straw on fire, Baron Frankenduck, let's do density and matrix continuity scans
on the floor and foundation that we can reach.”

"Think someone pulled aplastic plug and put it back, Igor?” he said, | believe, with the voice of Calin
Clive

"Let'ssee. And that's Detective [ nspector Igor to you.”

Densty and matrix continuity scans, originaly adopted by forenscs for restoring purposefully obliterated
seria numbers from wegpons, autos, and stolen goods, were, because of that, deadly dow if the areato
be scanned was larger than afew square centimeters. The stall was approximately three meters wide and
four deep. Fortunately, we both began scanning at the back of the stal, | on the right and Shad on the
left. We hadn't been at it longer than twenty minutes when Shad said, “ Got it.”

| glided over to hisside of the sdll, tuned in his scan, and saw in his corner of the sl an arc, the
complete circle of which would be twenty-five centimetersin diameter and would include part of the floor
and abit of the back. | began scanning the back, and in minutes we had marked bits of arc the complete
circle of which would, if the plug were removed, make arather high-tech foxhole. “ Are we back to
Archie Quartermain?’ asked Shad. “What motive?'

"Perhaps he's a better actor than you thought. He origindly got into that fox suit for money."

"I don't buy it. Back when wewerein New Y ork, Archie liked money the sameway | liked money. We
both preferred edting to starving and deeping with aroof over our heads to shivering beneath dl the news
that's fit to print out on apark bench. In the end, that'swhy | became a cop and Archie became afox,
but money wasn't what was driving us. Acting, getting agreet role, hearing that laughter, that applause,
getting a thousand men and women to play with you at the same time, leading them aong into your game,
and springing the surprise on them, collecting al those oohs and aahs. Applause. That'swhat drove
us—that'swhat drove Archie. Judging by what he told you when | was out mapping the burrows, that's
what's still driving him: the game, dthough | admit the gpped parameters seemed to have changed.”

"So, what ese can fit through afox hole?!

"Fox terriers,” offered Shad. “Various mechs, squirrels, rats, dl kinds of birds, weasdls, badgers,
monkeys—"

"Y ou said your package included therma imaging,” | interrupted. “How sendtiveisyour sysem?’

"l can track another bird through the air by the long hest trail it leaves and can determine which shotgun a
duck hunter used five hours after it wasfired by the heat differentia between it and the hunter's unfired
weapons, and that with aload of birdshot in my butt.”



"Shad, we have to get back up to the cruiser. When we get there, move into your feathers and do ascan
around the lodge and stables for the underground route that was used to get in here. Whatever was used,
it had to generate some heat to get through thisfoundation. My instruments, crude asthey are, can detect
atemperature differentia between theinside of the arc we've been scanning and the surrounding
materid."

"What are you going to do?'
"PerhapsI'll find ashovd towidd."

Shad's micro hovered for amoment, then he said, “'Y ou're going to make me copy into the big mech and
do thedigging, aren't you?"

"Unless your scan can find us another way in."

* * * %

While | downloaded my datainto the cruiser's computer, Shad did one quick flap around the lodge and
stables. Long before | managed to copy back into my meat suit, he was back with areport. “1 found the
underground tunnel coming out from beneath the northwest corner of thelodge. That was the end cut
last. From thereit runs around three meters deep northwest, then arcs until it heads southwest, arcs again
until it's headed southeast, and then the thermd signature is so faint my equipment can't pick it up. The
largest part of what | could follow was cut through mostly solid granite.”

My sync was complete and | sat up and pointed at the cruiser's data screen. “ Show me.”

It was ashe said. In addition, the trace was very regular, not a perceptible difference in diameter
between any two parts of the machine-cut tube. Every detectable portion of the tunnel was three to four
meters deep, most of it running through granite. If we were going to bresk into it, we'd need equipment,
explosives, daylight, acrew, and to throw away any kind of edge surprise might lend us. | glanced over
to the driver's seet, and Shad's tail wastwitching. “What are you doing?"

"Searching for small-diameter tunndling equipment. I've found three designed for putting in water and
sewer lines, aswell as running conduit through masonry, that can do the tunnel job we detected. The
Euclid 750 Pipe Snake iswhat was used to put in al of the long-run tunnels Houndtor Down Hunts uses
to run camerafeeds dong the different fox runs. | seeit's pretty obsolete, too, asfar as knowledgeable
plumbing and sewerage dons are concerned.”

The image came up. The Euclid modd resembled a horrible huge snake, the mouth on its fearsome head
tipped with ghastly-looking circular grinding teeth. Just behind the teeth were high-pressure water jets
and intake holesto float the stone dust and remove the durry. Just behind the takeaway scoopswasa
gasket, and behind that were holes designed to inject and coat the interior of the tunnel behind the head
with asmooth layer of chemica and westher-resistant plastic. Therattle on thetail of thissnekewasa
huge piece of nuke-powered equipment that would be incredibly obvious wherever it was used. Shad
pointed out that the Pipe Snake could have easily made the hole into Champion's stdl, but al it could do
after that is coat the ingde of the opening with plastic. It couldn't have refilled the hole.

"The other two models are the Pipe Dream, manufactured in Macao by Red Star Industrid, and the
Magic Mole, manufactured in Burbank by an ouitfit called Whack-A-Hole. Both pieces of equipment use
the same technology, matter transcompression—"

"They eat dirt and rocks and squirt out pipe.”

"Y es. Self-contained, nuke powered. A feature of the Magic Mole, however, isits ability tofill the pipe



it's made with anything the contractor wishes, whether it's an inline computer-controlled valve, aline
switch—"

"Or what it removed,” | completed. “ Does Whack-A-Hole have atwenty-four-hour office in London?"
"Yes"

"Seeif Marcus Licinius Crassus can get the manufacturer to give up acustomer list. Meanwhile, take the
cruiser over to where Bowman's body was found. If our killer used aMagic Moleto get aportable
image implanter into Champion'sstal, I'm pretty certain the same was done where Bowman waskilled.
Perhaps we can get in at that end. The forest floor there, at least, isn't made of plastic or granite.”

* * % %

It waswell past three in the morning by the time we located the tunnel entrance. It was benegath the
remaining branches of the dead tree next to the pine that had Champion's hair on it. No attempt had been
madeto fill the hole. It looked, in fact, asthough afox or some large burrowing anima had dug it. Shad
had Whack-A-Hole's British customer ligt, and it was daunting. Every municipdity, hamlet, and large
ingtitution in the country had one or more of the tools, aswell as plumbers, drain layers, and building
contractors of al types. For the mundane tasks of laying pipe or running conduit, it seemed, there was
nothing likeaMagic Mole. To take al the varioudy formatted employee databases of dl of the
ingtitutions and companies and run each person's antecedents against our total name database was
beyond our capacity. Shad logged into the Heavitree ABCD Center and gave the task to the mainframe.
Meanwhile, we got small, copied into our micros, and entered Whack-A-Hole's underworld.

Once the excitement of being confronted by a belligerent sdlamander and several darming spiderswas
past, monotonous would be too generous adescription of how it felt to bein aflying lipstick traveling
down an gpparently endless but definitely featurelesslength of dark pipe. After afew minutes of travel
there was avery gentle arc toward the northeast, and we traveled along that, gradually descending all the
while. After more than an hour of this, another gentle arc had us heading due east, but till descending.
“Here's something interesting,” said my partner at last.

"Let me haveit, Shad. I'm stimulation-starved to the point where | could eagerly listen to knock-knock
jokes."

"Y ou know how fast atwenty-five centimeter diameter Magic Mole can travel through an unobstructed
pipe of its own manufacture?’

"Can't say that | do."

"It can top sixty kilometers per hour under its own power. With compressed air behind it, themole can
top ahundred and seventy."
"Fascinating."

"I only bring it up, Jaggs, because | note we are both flying dong at our top speed of four kilometers per
hour. Sort of made me wonder what the plan is, should we find aMagic Mole coming at usfrom the
other direction.”

| thought onit. “In such case, we get annihilated. Now that you bring it up, it would probably behoove us
to maintain a continuous data sync with the cruiser. That way, should we get swatted, well remember it.
What's our sgnd like to the cruiser pickup?

Shad ran aquick signd strength and fiddlity test. “Weak. I'm bringing the cruiser over our present



position.” After aminute or two, Shad ran thetest again. * Perfect. Aslong asthe cruiser follows aong
above us, it should befine."

"Very well. Kegp an eye on the autodrive monitor, though. Wrapping the cruiser around atree or dashing
it to pieces on abuilding or rock cliff would be al Supt. Matheson needs to sack both of us.”

"Something from Exeter coming in,” he announced. * Fantronicss maintenance divison currently keeps
three Magic Mole sysemsin itsinventory. Two of the systems were replaced three months ago.
Apparently the replaced systems were destroyed along with alot of other equipment when the divison's
warehouse in Reading was consumed in achemicd fire. Kind of adrastic way to cover up an equipment
theft,” he observed.

"But effective.”

That was dl the excitement we had until we cameto apoint just west of Old Bones Village Ruin. Twenty
meters north of the National Park Information Center was ajunction. To our left atunne led due north.
That waslikely the other end of the tube that led to Champion's stdl. Straight ahead, however, wasthe
real question mark. Without discussion, Shad and | had both flown in that direction. Another few meters
and the tube took a ninety-degree turn south.

"Oops!” said Shad.

"What isit?'

"Nothing."

"You said ‘Oops,’ Shad. Oopsis never good.”

"We—I dmost ran the cruiser into that little information center intheruins. | put it in hover park.” He
amed hissensorsat me. “ That's where the tunnel leads, Jaggs. the basement of that building.”

"Find out who is employed there.”

While Shad accessed the park authority records, we moved ahead until suddenly there was alight at the
end of thetunndl. Severd lights, actudly. | zoomed in on them and they looked like instrument lights on
some sort of control pandl.

"Hold up, pard,” said Shad, causing both of usto cometo ahdt.
"Who did you find?"

"No one—I mean, there's no record of anyone ever being employed there. According to the Park
Authority, thereis no information center there. There's no record of anyone even thinking about it. It'sa
front."

"Shad, give me the cruiser controls.” In amoment, | waslooking through the cruiser'sforward camera. It
was gtill dark. Theinfrared illumination reveded the back side of thelittle building. A late-modd Honda
electric was parked there on the uncut grass. | maneuvered the cruiser around until | could see the front
of the building. As evidenced by the weeds and grass growing in it, the crushed gravel path to the front
door had seen little traffic. There was asign on the door saying that the center was closed for repairs and
thank you for al your patience. | |€eft the cruiser hovering there and turned to Shad. “Let'sgo.”

We moved toward the end of the tunnel, and long before we reached the end we could tell the space
benegth the smdll building was much larger than the Structure above, the curioudy scaloped walls



apparently carved from the granite bedrock courtesy of aMagic Mole. There was the sound of asmall
internal combustion engine running. The pand lights we had seen from ingde the tunnel were mounted in
the face of alarge orange-colored console. Mounted above the lights was an identification plate, which
cleverly named the machine upon which it was mounted a genuine Whack-A-Hole Magic Mole Control.
Totheright of the console on the wet granite floor were what looked like pipes of different diameters.
Shad moved over to them to see what they were. Beyond the pipes and extending asfar as| could seein
the carved-out space were what looked to be piles of purple glass hockey pucks—millions of them.

"These pipethingies are different-sized Magic Mole bitsin their containers,” said Shad.
"Seeif you can tel what those piles of purplethingsare.

"Puckets” he answered immediately.
ll&rry?l

Shad amed hislensat me. “I ran acrossit when | put in the search for boring equipment and came
across Whack-A-Hole. Transcompression equipment manufacturers call them puckets. When the Mole
goes through certain dense materids, like granite for instance, there's stuff |eft over after the matter
transcompression forms the tube lining. The Mole compresses the excess materia to about asixth of its
volume and excretesit in thisform: puckets.” Shad aimed hislensto hisright. “Hello?"

| turned in the direction my partner was facing. Behind the Mole control unit was arefrigerator, atable
with ahotplate, and ashelf with afew tins and boxes on it: biscuits, crisps, jam and such. To theright of
this rudimentary kitchen, stlanding next to astairway, was aforty-year-old verticad EMU capsule, its
casing scratched and dented, its bottom gitting in at least five centimeters of water. “Wherésdl thiswater
coming from?"

| dipped abit to my left and saw the companion capsule standing next to the first in asend-receive
configuration and amassive old engram management unit console beyond it. | hadn't seen equipment that
old sincel copied into my first bio. The EMU console was located next to an equally vintage stasis bed.
In repose upon the bed was a middle-aged woman dressed in Wranglers and a Harris tweed jacket over
an oliveturtleneck. Her hair was graying, unusualy short, and she wore heavy black-framed eyeglasses.
Her skin color was bright red. “ Shad, run the air quality.”

After thirty seconds, Shad said, “I'm glad we're in the mechs, Jaggs. The carbon monoxide level in hereis
lethal. If she's not dead, she's not an oxy breather.”

"Get aDNA and liver temp.”

While Shad was sticking aneedleinto the corpse, | flew past the stasis maintenance console following the
sound of what | suspected was a generator. Indeed it was, and a petrol burner at that, the fuel bladder
tucked into the northeast corner of the chamber. Air was piped into its carburetor from outside and the
exhaust fed into astack that went up through the floor above. The seal between the purple glass exhaust
pipe and stack was leaking badly, the glass apparently cracked. Just behind the generator, the scalloped
chamber wall waswet and dripping. It was rainwater seeping through the dirt between the edge of the
building and the bedrock.

| reversed course and as | passed the stasis bed, Shad was running the DNA 1D on the body. Past the

EMU capsules| turned left and left again to go up the long staircase. The door to the upstairs was open
dightly and | moved in, the overcast sky visible through one of the windows just beginning to grow light.
There was enough furniture and decoration in the room to convince someone looking through awindow
that thiswas indeed an officid information center. There was, however, only the one room, acloset with



nothing init, and the stairwel| leading to the mysterious cavern below.

| did aquick andysisof the upstairs air and the carbon monoxide level above ground was even more
concentrated than below. The exhaust stack from the generator came up through the floor at the back of
the building, apparently with the assstance of aMagic Mole, which had made the glass stack pipe, as
well. The piping ran across the open ceiling and up into the casing of the pseudo brick chimney. Prefab
the building might have been, but it wasfairly tight, without a crack or hole large enough for meto get to
the outside. | was about to call an end to my mesat suit's stasis and have mysdlf land the cruiser and open
the door with a pry bar, but | hate doing that. \WWhen the mech and the meat suit both are running at the
same time and independently dtering our engram content, there are away's sync problems with useful
itemsfrequently deleted in the resolution. It was unnecessary, though. | opened the mail dot in the door
and exited through it. Once outside | moved up to the roof and over to the chimney. One glance down
the chimney showed what was blocking the generator exhaust port: dead birds.

As| came back through the mail dot and down the stairs, Shad was returning from the direction of the
pucket dump. We both atered direction and stopped at the stasis bed. “Did you ID the body?’ | asked
Shad.

"DI Jaggers, I'd like you to meet the late Dr. Shirley Wurple. She's been dead alittle over three hours.
Find out where the water's coming in?'

"In the back. There's no foundation. The rain caused the building to settle dightly, which cracked the
exhaust sed and probably toppled a couple of dead birdsin the chimney over the exhaust port, blocking
it"

"Something doesn't mesh, Jaggs. She'sawhed at Fantronics, right? She has to have access to better
equipment than these old junkers."

"Probably left over from her research days with Dr. Widdows, Shad. She wanted her plans under the
radar. Junkers are junked, you see, not registered.”

"So, why? We're back to motive. Why'd shetry to kill usand, presumably, Miles Bowman?"

| thought on it until, at last, amouse brought me the answer. “When you were married, Shad, before your
flying days, did your wife ever bring you a sweetie when you were feding low, some sort of little treat to
bring you out of your doldrums?"

"Sure—" Heamed hislight a& me. “The mouse! That doesn't happen with red critters and their mates.”

"Shetried to kill us, Shad, because she didn't want usto discover that she killed Bowman. She killed
Bowman for the very noblest of reasons: to protect her family. She's Archie Quartermain's mateand is
about to become amother. | think if you check insde those EMU capsules you'l find fox hair that won't
match up with Quartermain’'s. Have you seen that image implanter?”

"l haven't found it, and | looked."
"Unfortunate.”
"Jaggs, don't you think Archi€sin thiswith her?

"No. | believe your old roommeate thinks his mate is a genuine vixen. Why should he think anything else?
He's not a proper fox himsdf. Where's his den?

"When | was mapping the dirt tunnels, | found a couple of wide spots, but nothing like aplace to deep or



meake little foxes. No little animal bones—"

"Can you get us back to Old Bones, where Quartermain first talked to us?*
"Sure, but it'll take hoursto go back the way we came.”

"L et'stake a shortcut. We can get out through the mail dot.”

| led the way and we hurried. There was no telling what Shirley Wurple might do with that image
implanter once she awvakened and found out she was dead.

* * % %

Oncewel€eft the mail dat, it was amere thirty meters south to reach the entrance to the burrow. After
reaching hisrather lean receptionis, | led the way over Old Boness ribcage to the back of the chamber
and into the hole between the two rock dabs. According to Shad's map, the hole turned abruptly down,
then zigzagged generdly southwest until it entered an inclined shaft carved by groundwater. The shaft led
toasmdl grotto illuminated by two very dim cracks of naturd light from the surface. There was not even
enough room for aman to stand upright, but the tiny cave averaged between one and two meterswide
and well over forty metersin length where it began doping down, the overflow pouring into arubble-filled
channel that presumably found itsway to Becka Brook.

"When the vixen brought Quartermain his mouse, thisiswhere she came from. Thisisto where
Quartermain followed her after leaving me.” | turned and amed my lens at Shad's micro. “Something |
don't understand. With the research Quartermain did on foxes and the hunt, your old roommeate had to
know about that mouse—that it didn't fit. Isit possible that Archie Quartermain deluded himsdf into
thinking Shirley Wurpleisared vixen?'

"Y ou should've seen me stalking that hooded merganser al over Maine. It'sagood thing she was ared
bird or she would've taken out papers on me. When you're lonely and desperate, you can talk yourself
into believing anything. Archie livesin aholein the ground. By the time he could afford to buy himsdlf a
designer meat suit he was dready afox in his head. Troubleis, when we copy into one of these ams, we
bring that human need for companionship aong with us. After alonely couple of years by himsdf, running
before the hounds his only meaning in life, dong comes thiswarm, cute, sexy little vixen who wantsto
rub, cuddle, bring him mice, and make little foxes. Y ou bet he could delude himsdf—Hold it.”

After Shad's warning, we both fell sllent and streaked for cover. We were behind asmall ledge, our lights
off, our sensors on. A warm mass was entering the chamber from above. “1 heard that,” said avoice. It
was Quartermain. Shad and | moved our mechs out from behind the ledge. The fox was standing beside
the pool of water. “What are you two doing here?’ he demanded.

"Where'syour mate, Arch?’ asked Shad.
"My mate?'
"The vixen who'sfixin' to make you a pappy."

Hewalked afew stepsin one direction, then turned and walked back, leveling his gaze on Shad's micro.
“What do you want with her? She'safox—area fox."

"She's nothing of the sort,” | said. “ She's a Fantronics bio imprinted with the engrams of awoman named
Shirley Wurple”

Quartermain was o still he could have been ataxidermist's showpiece. “ Doctor Shirley Wurple?' he
said to my micro.
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"The person who ... Bloody hell.” He sat next to the water and stared deep into the pooal. “ Shekilled
Miles, didn't she?'

"Yes,” | answered as Shad crossed the pool to investigate something. “I don't know if this helps,
Quartermain, but | think she believed shewas doing it for her family: you and the coming cubs.”

"How did shedo it?"'

"During the run, after you passed that spot in Quik Grove lane, she cut your scent trail with probably
some sort of chemicdl, then laid adrag trail into the thick woods, probably with one of your former body
partsfrom aprevious hunt.”

"She hasan old tail of mine. A bit morbid, but | thought it waskind of touching.”

"When Miles reached that particular spot in the grove, she hit the horse with an image implant that drove
the animd insane. Champion saw Miles Bowman as athreat—"

"—and then Champion trampled to desth the man who loved him more than anyone e sein theworld,”
completed Quartermain. “ Thisisinsane. Back in the Fantronics lab, that woman—I thought she was
joking. She made like she wasflirting with me when she was getting me ready to print into my fox
suit—making jokes about buying my human self and bringing it home with her for fun and games—She
must've been sixty! Y ou don't suppose she actudly bought me."

"No,” Shad said from the other side of the poal. “The old you isin Hollywood right now under the name
of Trent Scanlon playing the feature role of Saddam Hussein in the black comedy Uday and Qusay are
Ed-day. Principal photography began last February.”

"Hollywood,” the fox repeated. Again he was motionless, no doubt having one of those life-assessing
moments. Lifting hishead, at last, he faced me. “How can you be so certain she did it?

"Shetried tokill us, too.” | explained how the vixen had tunneled into Champion's stall and how we
discovered her expired human meat suit below the phony Nationa Park Information Center. He shook
hishead at last, got up on dl fours, turned toward the back of the chamber, jumped up on aledge, and
seemingly vanished into the rock. We heard hisvoice say, “Thisway."

| moved up to where Quartermain seemed to have vanished and saw ashelf of stone. Just beneath it was
an opening that wasimpossible to see unless one wasright up on it. “Thisway, Shad.”

"| found something,” he said.

| moved back down and crossed the water to where Shad'slight was illuminating something the size of a
dinner roll that looked sedled in waterproof plagtic. “Isthat the missing portable image imprinter?'

"Shetried to hideit in the water. The vixen carried it down here holding the plastic bag in her mouth.
Tiny, sharp, little teeth. Water got in the bag. Well be able to match Wurpl€s bio to the bite mark
impressons.”

"Well need the tracked mech to bring it out, Shad. Before we do that, call it in to Police Constable
Loundsfor thearrest. That ought to raise his esteem in the park constabulary.”

"I'd love to see his bosss face when he finds out his case fdll gpart.”



"Let's get to Quartermain's den. Y our old roommate is about to give up hismate.”

* k% k %

"Why did you kill Miles?” we heard Quartermain demand as Shad and | came out of the tunndl into a
chamber where the only illumination was provided by our lights.

"l didn't meanto at first,” answered the vixen'stearful voice. Shelooked at us, her eyeswide. Looking a
Quartermain she said, “Redlly | didn't. I'd hoped to frighten him out of the—Oh, | can't look at you and
tdl youthid"

"It doesn't matter. I'm sending you over,” said Quartermain. He seemed to laugh to himself—at
himsalf—then he glanced at Shad's micro and hung his head. “Y eah. I'm sending you over,” he repeated
as he dunk out of the chamber.

Sheturned from watching Quartermain's departing tail, and laughed nervoudy. “ Oh—he frightened me
for amoment. Hewasjoking. That'sit. After dl, I'm carrying his babies. He wasjoking, wasn't he?!

"Dont beslly,” said Shad in that specid Bogart voice of his. “Youretaking thefal. Y ou killed Milesand
you're going over for it."

"How can you ... how can he do thisto me?’ She broke down and began aredly irritating series of
whines

"Ligten,” said Shad after awhile. “ Thiswon't do any good. Y ou'll never understand me, but I'll try once
and then give it up. When afox's partner's killed, he's supposed to do something about it. It doesn't make
any difference what the fox thought of him, he was your partner and you're supposed to do something
about it. And it happensthey'rein the fox hunting business. Well, when one of your fox hunters getskilled
by afox, it'sbad businessto let the fox get away withit. Bad al around. Bad for every fox hunting
operation everywhere."

Shirley Wurple didn't know her next line from The Maltese Falcon, which left Shad with nothing left to
sy.

Thevixen looked at me and said, “What if | run?Y ou two little pocket pips couldn't sStop me.”

"No, we couldn't,” | answered. “In Houndtor Down Lodge thisinstant, though, equipped with the best
riding stock and guided by the most competently trained hounds in the world, is an assembly of the most
proficient and fanatica fox huntersin the world. Y ou've never run before the hounds, doctor. Y ou don't

know how. | fear in amatter of minutes you and your unborn cubs would be cornered and most likely
torn to pieces. Why not let ajudge and jury decide your fate?"

"I can run faster than you can move. My human body can—"
"Y our human body isdead, Dr. Wurple,” said Shad.
Her eyes grew wide as she faced me.

"Carbon monoxide poisoning from your generator,” | explained. “ There was nothing we could do.” |
could seethe defeat in her face as | turned away, sad for her.

* k x %

She cooperated in exiting the burrow once PC Lounds arrived to caution her and make the arrest. He
put her in adog cage and drove off with her in the eectric. There wasn't anything we could say to
console Archie Quartermain. All we could do wasto give him the number of afacilitator for an amdroid



grief group, seeto it that DCI Stokes released Lady 1da Bowman with al due apologies, and head back
to Exeter, the sun actualy making it through the clouds for a minute before anew front camein and the
ranfal resumed.

While we rode off into the truncated sunrise, | asked my new partner, “How would you like to be on that
jury, Shad? He was the fantasy love of her life, and the price of her union with him was shedd have to
remain helplesdy by while hewaskilled over and over again. What to do?

"Wejust catch ‘em, Jaggs. We don't cook ‘em.”

"Indeed, Shad. Too bad we resolved things so quickly, though. | really wanted to meet Dorothea Tay.
Back in the dim reaches of time, | fear she was my childhood heartthrob.”

After amoment of sllence, Shad said, “ Speaking of old movies, The Maltese Falcon wasascript Archie
and | had memorized front to back. ‘I'm sending you over.” He chuckled and said with Humphrey
Bogart's voice, “"When afox's partner's killed, he's supposed to do something about it.” He glanced at
meand said in hisown voice, “Why did you let me go on like that?"

"My dear chap, | never would have dreamt of deprivin’ you of your moment of triumph.”

He frowned, regarded me with one dark eye, and said, “ The Scarlet Pimpernel, Anthony Andrewsvid
remake, nineteen eighty-two."

"Quiteright,” | said as| beamed a my new partner. “Excdllent.”
Copyright © 2006 Barry B. Longyear
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SCIENCE FACT: THE INTERSTELLAR CONSPIRACY by LesJohnson & Gregory L. Matloff
Interstellar travel is (no pun intended) a long way off—but the first steps may already be
underway.

What if...

If we were designing a human-carrying starship that could be launched in the not-too-distant future, it
would dmost certainly not use awarp drive to instantaneoudy bounce around the universe, asisdonein
Isaac Asimov's classic Foundation seriesor in episodes of Star Trek or Sar Wars. Sadly, those
starshipsthat seem to be within technologica reach could not even travel at high relativistic speeds, as
doestheinterstelar ramjet in Poul Anderson's Tau Zero. Warp speeds seem to be well outside therealm
of currently understood physical law; proton-fusing ramjets may never be technologicaly feasible
(Matloff, 2000). Perhaps fortunately in our terrorist-plagued world, the economics of antimatter may
never be attractive for large-scae starship propulsion (Mallove and Matloff, 1989).

But interstellar travel will be possible within afew centuries, dthough it will not be asfast aswe might
prefer. If humanslearn how to hibernate, perhaps we will deep our way to the stars, as do the crew in A.
E. van Vogt's“ Far Centaurus.” However, as discussed in alandmark paper in The Journal of the
British Interplanetary Society, the most feasible approach to transporting asmal human population to
the planets (if any) of Alpha Centauri isthe worldship (Bond and Martin, 1984). Such craft have often
been featured in science fiction. See, for example, Arthur C. Clarke's Rendezvous with Rama and
Robert A. Heinlein's Orphans of the Sky.

Worldships are essentially mobile versions of the O'Neill (1974, 1977) free-pace habitats. Constructed
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mostly from lunar and/or asteroidal materials, these solar-powered, multi-kilometer-dimension structures
could house ten thousand to one hundred thousand humans in Earth-approximating environments.
Artificid gravity would be provided by habitat rotation, and cosmic-ray shielding would be provided by
passive methods, such as habitat atmosphere and mass shidding, or magnetic fields (Johnson and
Holbrow, 1977). A late twenty-first century space-habitat venture might support itself economically by
constructing large solar-powered satellites to beam energy back to Earth.

But how might amulti-billion-kilogram space habitat be propelled if itsinhabitants choose to attempt an
interstellar migration without antimatter, ramjets, or space warps? A landmark paper by Dr. Anthony
Martin, who currently edits The Journal of the British Interplanetary Society, addressesthisissue
(Martin, 1984). Gravity-assst maneuvers using the giant planets may be used to fling a spacecraft toward
the stars, as has been demonstrated by our first extrasolar probes, Pioneer 10/11 and VVoyager 1/2.
Unfortunatdly, thisis atime-consuming technique—about seventy thousand years would be required by
the fastest of these vehiclesto reach Alpha Centauri, if any of them happened to be traveling in that
direction.

If interstellar migrantsintend to crosstheforty trillion kilometers between the Sun and Alpha Centauri
within amillennium or o, there are only two propulsion systemsthat currently gppear promising. These
are nuclear-pulse propulsion and the ultra-thin solar-photon sail unfurled as close to the Sun aspossible.

The nuclear-pul se rocket, which is derived from the DoD/NASA Orion Project of the 1960s, would
ignite nuclear or thermonuclear “ devices’ as close as safely possible to the spacecraft. A properly
shielded combustion chamber would reflect explosion debris, thereby propelling the spacecraft by
Newton's Third Law. As demonstrated by Dyson (1968), athermonuclear Orion could proped a
worldship on avoyage of lessthan 1,300-year duration to Alpha Centauri, if the world's nuclear powers
agreed to sacrifice most of their thermonuclear arsends. Fat chance!

A somewhat sanitized nuclear-pulse starship, Project Daedalus, was studied by a British Interplanetary
Society team during the 1970s (Bond et al, 1978). Daedal us would have been propelled by
electron-beam+-initiated explosions of fusion micropellets. The fusion fud of choice was a combination of
deuterium and helium-3. Although theoretically capable of accderating alarge starship to 10 percent of
the speed of light (0.1¢), the Daedalus concept was hampered by the terrestrid rarity of helium-3.
Unlesswe can mine thisisotope from a cosmic source—the solar wind, lunar regolith, or giant-planetary
atmosphere—Daedalus would not be a practica solution to sarflight.

Another disadvantage to nuclear-pulse propulsion is scaling. No matter whether the payload isa
billion-kilogram worldship or a 10-kilogram microprobe, the propulsion system will ill be enormous.

The remaining interstellar option—the solar saill—is quite scaable, which isagood thing for the budgets
of present-day sail experimenters. The concept of interstellar solar sailing was devel oped independently
by two teamsin thelate * 70s and early ‘ 80s. Chauncey Uphoff of NASA's Jet Propulsion Laboratory
(JPL) in Pasadena, Cdifornia, considered this as an dternative propulson method for the NASA
Thousand Astronomical Unit (TAU) extrasolar probe study, but hiswork was only incorporated into that
study asan “unpublished memo” (Jaffe et al, 1980). In a series of papers beginning in 1981, Gregory
Matloff and Eugene Mdlove presented various aspects of this propulsion option in the peer-reviewed
literature (Matloff and Mallove, 1981, 1983).

Asdescribed in the cited references, an interstellar solar sail would approach the Sun as closely as
possiblewith the sail either directed away from the Sun or otherwise protected from solar radiation
pressure prior to periheion. At perihdion, the sail would be partidly or fully unfurled and exposed to
sunlight, accelerating the solar sail by the radiation pressure of solar photons.



Anayssreveded that if ultra-thin (20-30 nm), space-manufactured, al-metd sails are used with
perihelion passesthat are as close to the Sun as physically possible (within about 0.04 AU of the Sun's
center), and if the cablesjoining sall to payload approximate the tendle strength of anindustria diamond,
even large payloads could be accelerated in this manner towards Alpha Centauri on trgectories requiring
about one thousand years. After acceleration (at 1 g or higher), cable and sail could be wound around
the habitat section to provide extracosmic-ray shielding. Assuming the space-manufactured sail hasa
very long lifetimein the gaactic environment, sail and cables could aso be used again for deceleration at
the detination star system (Matloff, 2000a).

Of course, we could not construct such a starship today. But aNASA project—the In-Space Propulsion
(I1SP) Technology Project—is gaining knowledge about sail films and structures, high-acceleration
operation of gossamer structuresin space, and the application of ultra-thin filamentsthat could lead to the
development of sail cables. Since this capability isbeing developed to support modestly funded science
missions, not voyages of interstellar colonization, the work of 1SP may be thought of asan “interstellar
congpiracy,” by which means humanity is developing an interstellar capability dmost as an afterthought.

What is...
TheIn-Space Propulsion (ISP) Technology Project?

Managed at the NASA Marshdl Space Hight Center in Huntsville, Alabama, the In-Space Propulsion
(ISP) Technology Project is an outgrowth of the NASA “Interstellar Initiative’ of the late 1990s. The
initia ISP research concentration was on propulsion systems, such as current-technology Earth-launched
solar sailsunfurled 0.2—0.3 AU from the Sun, that would enable in situ exploration within afew
hundred AU of the Sun on missions of afew decades duration (Johnson and Lefer, 2000). The purview
of 1SP has since been expanded to include propulsion systems that could enable or enhance dl scientific
gpace missions under consideration by the NASA Science Mission Directorate with destinations above
low-Earth orbit (LEO).

Most technologies considered by | SP researchers are approaching flight readiness, although some
attention in the past was devoted to more speculative, higher-risk propulsion concepts with potentialy
high payoffs, such as plasmasailing (La, 2004). A prioritization system has been developed by ISP to
match in-space propulsion technologies with planned or proposed space missionsin an effort to pace
their development so they will be ready when needed.

Six in-space propul sion technol ogies dominate the | SP research spectrum. These include advanced
chemica propulsion, advanced solar ectric propulsion (SEP), aerocapture, solar photon sails, solar
thermd propulsion (STP), and tethers.

Advanced Chemical Propulsion

Today's chemical rockets are approaching their practica and physics-driven limits. To maximize the
scientific return from space probes designed to descend for landings on planetary surfaces or ascend
from such surfacesto return samplesto Earth, anumber of improvementsto chemica rocket technology
are under study and development.

God s of thisresearch include increased performance and safety, reduction in propellant storage
uncertainties, and improved system efficiency. Aswell as advanced chemical fuds, researchersare
investigating improvementsin cryogenic fluid management to improve the efficiency and handling of
cryogenic components. Another high-payoff improvement would be the reduction of the massand
complexity of structures utilized to carry and transfer propellants. While advanced chemica propulsion
systemswould not be gpplicable to interstellar voyages, this evolutionary technology could enable more



ambitious exploration of our Solar System.
Advanced Solar Electric Propulsion (SEP)

Also cdled the“ion drive,” solar eectric propulsion works by using collected solar energy to first ionize
and then accel erate propellants to exhaust velocities consderably higher than the 4.5 kilometers per
second (km/sec) exhaust velocity of state-of-the-art chemical fuels. The exhaust velocity of theion engine
aboard the highly successful NASA Deep Space 1 probe was about 30 km/sec. The best SEP
propellants are inert gases such as xenon and krypton.

Although high velocities are possible using SEP (and its nuclear cousin NEP), ion drives have low thrust
and will dways be utilized in space, never for Earth-to-orbit trangportation. A number of improvements
are planned to increase the performance of future SEP-propelled interplanetary probes.

One approach seeks to reduce the complexity and increase the operating lifetimes of SEP systems. To
meet these needs, laboratory demondtrations of Hall-effect thrusters are currently underway. Thiswill
dlow efficient SEP operation on missions significantly more chalenging than previoudy flown.

Researchers are aso working on methods for increasing the exhaust vel ocity of next-generation SEP to
around 50 km/sec. Because of the higher exhaust velocity, fuel requirementsfor agiven misson using
next-generation SEP will be reduced, which aso promisesto increase the scientific payload mass.

Increasing the efficiency of ion thrusterswill result in longer-duration SEP missions farther from the Sun,
some of which may serve asinterstellar precursors.

Aerocapture

Aeroassist technology has been used since the early days of spacetravel. Every Earth-returning capsule
and the space shuttle have applied the atmosphere as a drag brake and thereby greatly reduced the
requirement for reentry fud.

A related technology is aerobraking, whereby a spacecraft in an dliptica orbit around a planet with an
atmosphere dipsinto that planet's atmosphere repeatedly, to gradualy circularize the orbit and decrease
the spacecraft's distance from the planet.

An interplanetary spacecraft will be able to use the new technology of aerocapture to become a satdllite
of aplanet by performing asingle passthrough its atmosphere.

Current aerocapture research under | SP emphasi zes integrating alow-mass aeroshell with athermal
protection system and the development of aerocapture instrumentation. Various advanced aerodynamic
decelerators are under consideration for aerocapture missions, including rigid structures, trailing and
attached bdlutes (a bdlute is acombination baloon and parachute), and inflatable aeroshells. Figure 1
illustrates the different technology approaches for aerocapture.

* * % %

* * * %

Aerocapture isafast maneuver, with a pacecraft decelerating from interplanetary to orbital velocity
within one orbita pass. Decderationsin some cases are higher than 1 g, and knowledge of the
destination planet's atmospheric profile is required to optimize the agrocapture trgjectory.

Other than the Earth, anumber of Solar System bodies have atmospheres dense enough for aerocapture.
Theseinclude Venus, Mars, Jupiter, Saturn, Titan, Uranus, and Neptune.



Advances in aerocapture technology could quicken the development of aeroshells of lower mass and
greater thermal tolerance. One can imagine advanced aerocapture missions decelerated by Neptune's
atmosphere for rendezvous with Kuiper Belt Objects (KBOs) near the giant planet (Matloff, 2000b,
Matloff and Taylor 2003). As aeroshd | massis reduced, the propulsion mass will also decrease since
aerocapture gresatly reduces the requirement for deceleration fuel.

* * * %

The Solar Photon Sail

ISP solar sail research concentrates upon near-term Earth-launched solar sailswith atypica ared density
of 0.015 kg/m2. Operationa near-term sailswill be stowed for launch and unfurled in space. Unlike the
ultimate space-manufactured metdlic sails, these are generdly tri-layered. A plastic subdtrateis
sandwiched between areflective layer facing the Sun and arear emissive layer that radiates absorbed
Solar energy.

Aswell asinvestigating low-mass materias and supporting structures, ISP sall researchers are
considering methods of propellantless guidance, navigation and control, and developing relevant
computer codes. Ground vaidation of deployment techniquesfor sub-scae sallsis currently underway.

The solar sail requires no propdlant (sncethrust is provided by linear momentum transferred from
impacting solar photons) and has no environmenta impact. Unless efficient methods of power beaming
are developed (Forward, 1984), sail technology will find most gpplication on inner-Solar System
missionswhere sunlight ismost intense.

Near-term missions that may be enabled by the solar-photon sail include pole sitters permanently Situated
over high-latitude locations (Mclnnes, 1999) and congtdllations of solar observatories situated sunward
of the Earth on long-duration missions to monitor space wesether.

Although thin-film and inflatable structures have been unfurled in space, no dedicated solar sail misson
has flown to date. The first NASA-launched sail may fly before 2010.

Solar Thermal Propulsion (STP)

Solar Therma Propulsion is another in-space propulsion system that can live off the interplanetary land.
This propulsion technology operates by focusing sunlight on agaseous propellant, such as hydrogen
(Shoji and Frve, 1988, and Grossman and Williams, 1990). Concentrated sunlight is focused upon an
absorbing heat-exchange system for transfer to the prope lant. For efficient operation, the propdlant is
heated to temperatures as high as 2780 Kelvin. Exhaust velocities of the heated fud are intermediate
between chemica and solar ectric propulsion, typicaly 8 to 10 km/sec. Although STP does not have
aufficient thrust for ground-LEO operations, the technology could transfer a payload between LEO and
geosynchronous orbit (GEO) in about 30 days.

Research on this propulsion system deals with a number of issues, including solar-concentrator design.
Both inflatable and rigid concentrators are under condderation, athough inflatable concentrators are
currently favored.

Tethers

Of dl the near-term in-gpace propulsion technol ogies, the tether seemsthe most magical. Imagine—all an
Earth-orbiting spacecraft hasto do to raiseits orbital height isto unwind an appropriately designed long,
thin cable! Both eectrodynamic (ED) and momentum exchange/el ectrodynamic reboost (MXER) tethers
may be used for propulsion in the future.



Electrodynamic tethers have been described by Samanta et al (1992), Beletskii and Levin (1993), and
Edtes et al (2000). They have dso been demonstrated in space by the NASA Tethered Satellite System
mission in 1996. To boost a LEO spacecraft using an ED tether, along conducting strand is deployed
downward from the spacecraft. Electrons are collected from the Earth's upper ionosphere at the low end
of the tether. Powered by energy obtained from the spacecraft's solar array, the collected eectrons travel
up the tether and are emitted at the spacecraft. The resulting e ectrodynamic force on the unidirectiona
current adds energy to the spacecraft's orbit, thereby raising the orbital height. Figure 2 describesthe
€electrodynamic boost process.

* * * %

* * * %

Asdescribed by Sorensen (2001), the M XER tether is ahybrid ED/momentum-exchange tether. A
rotating momentum-exchange tether can increase a payload's orbital energy by grappling the payload a
thelow point of the tether's rotation and releasing it at the high point. However, the orbital energy of the
tether itself decreases during this maneuver, and its orbital height is consequently lowered.

A rotating MXER tether hasits rotation timed so that the tether tip is oriented below the tether-system
center-of-mass and is swinging backwards at the perigee of itsdliptica orbit. A payload fromaLEQO or
sub-orbital launch is captured by a grapple on the lower tether tip at zero relative velocity and released at
the high point of the tether's rotation. In theory, payloads could be accelerated to escape velocity in this
fashion.

Left to its own devices, the MXER tether's orbit would decay after each payload capture and release.
But if the MXER tether can also operate as an ED tether, € ectrodynamic forces on the unidirectiona
current flow can be used to raise the tether-station's orbit.

Much analyticd work remainsto be done to demongtrate the feasbility of this concept. But the MXER
tether has the potentia to revolutionize interplanetary spacetravel.

Ad Adtra
Implementing an Interstellar Capability

At this point in space history, routine Earth-to-orbit travel remains amgjor chalenge. But the Moon,
Mars, and more remote destinations draw our attention outward. The propulsion technologies described
will positively impact the development of the space infrastructure required to support an expanding
interplanetary and, ultimately, interstelar human civilization.

Certain requirementsfor the expansion of human civilization beyond the Earth—understanding and
mitigation of space-radiation effects, determination of optimum artificid gravity levels, development of
closed-environment systems, etc.—will be satisfied by experiments aboard the International Space
Station, or in conjunction with the next phase of exploratory missons above LEO. These will not be
further discussed inthisarticle.

Application of new propulsion technologieswill have many positive effectsin the development of an
interplanetary (and ultimatdly interstelar) civilization. One requirement for such acivilization is expanded
knowledge of the resource base of the Solar System. Advanced chemica rocketry, solar electric
propulsion, and aerocapture should result in more massive and flexible scientific payloads to acquire this
knowledge.

Aswell asreducing the cost of orbital transfer, development of solar thermal propulsion should assist the
development of space mining and congtruction. Focused sunlight from the STP concentrator opticswill



provide an intense energy source for these applications.

Advancesin chemical rocket technology may lead to the construction of spacecraft components directly
from extraterrestrid resources. Such construction might be implemented by Rapid Prototyping (RP),
which isthe three-dimensiond equivaent of afax (Doyle, 2000). After aprototypeisdesigned by a
computer-aided design package, the RP machine quickly constructs the prototype layer by layer,
conceivably using extraterrestrial resources as the feedstock. Perhaps this technique will be applied to the
in-gpace congtruction of the ultra-thin solar-photon sailsrequired for interstel lar travel.

Asdiscussed by O'Neill (1974, 1977), SEP research may lead to the development of the mass driver.
These solar-powered € ectromagnetic catapults could transfer large quantities of material from space
mines to space manufacturing facilities.

The ultimate design of robotic or crewed solar sail starshipswill be served by current research. In
addition to the in-space fabrication of ultrathin sail films, starship designerswill require thin, strong cables
connecting sail and payload and demonstration that the ship can operate in the high-temperature,
high-acceleration environment of a close solar pass.

Finite-dement computer modelsindicate that severa sail configurations remain stable for accelerations as
highas 2.5 g (Cassenti et al, 1996). Tetherswill yield experience with the operation of cable-like
sructuresin space. Some aeroshell designs decelerating in planetary atimospheres will smulate the
near-Sun acceleration of solar sail garships.

During the summer of 2005, the | SP team completed full deployment and therma vacuum testing of two
20-m solar sails (Figure 3).

* * % %

* * * %

To those who witnessed the deployment, it was clear that the idea of interstellar travel isbeginning to
emerge from the theoretica paper and the science-fiction story into the redlm of system engineering.
Perhapswithin the lifetimes of many Analog readers, humanity'sfirst robotic interstellar emissarieswill be
saling theinterstd lar seas. Although we will not witness them, we can dream of the expeditionsto follow,
which will carry peopleto the gars.

Copyright © 2006 Les Johnson and Gregory L. Matloff

* * % %
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PREVENGE by Mike Resnick & Kevin J. Anderson
Being a person of firm principles hasits pitfalls....

It wasn't the murders themselves that broke his heart. They weren't permanent. He had the ability to
un-do something as smple and straightforward as amurde.

No, the maddening part was that people never stopped trying. Why wasthe total, cold-blooded
obliteration of ahuman life the preferred problem-solving method for so many men and women? It
offended his deep mora sense.

His name was Kyle Bain, and he and the other members of the Knights Tempora had to make things
right, either before or after the fact.

Kyle couldn't help wondering about the killers whose crimes he was assigned to negate. You had a good
start in life; you had money, education, opportunity. Where did it all go wrong?

Or you—you had love, and now you'll never have it again. Do you know what a rare gift you
threw away, just like you'd throw out the garbage every morning?

Or this current case: Vincent Draconis, amgjor indugtridist who controlled an empire on three continents.
He had been/would be murdered in one unguarded moment, leaving awidow and three fatherless
children. The confusion in the aftermath would cost amost twenty thousand people their jobs. So much
uffering.

That couldn't be alowed. It was asituation made to order for the Knights Tempord....

Kyle arrived in the afternoon, ten hours before the murder was due to occur. According to thefile,
Draconiswas going to be shot down in cold blood just before midnight while working late at his office.
Even without witnesses, the man immediatdly fingered for the crime was Jason Bechtold, vice president
of one of Draconiss companies.

Dressed just like the hundreds of other businessmen entering Bechtold's suite of offices, Kyle gained
accessto the correct, bustling floor. If he followed Bechtold as he l€eft for the day, he could be there later
onintimeto deflect the murder. A smple enough job, one for which hewaswell trained.

The Knights Tempora had been founded by Harvey Bloom, aname that hardly seemed destined to go
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down in history, though Bloom had aready placed his name in athousand aternate histories, maybe
more. A theoretical mathematician, Bloom spent thefirgt haf of his professond lifefinding the secrets
hidden in Einstein's Specid Theory of Relativity, and the second half acting upon them.

Bloom was dso amordist, moreinterested in Doing Good than in Making A Fortune. Instead of taking
out patents or using his privately-funded “tempora displacement” work to study the past, Bloom knew in
his bones that he had an obligation to right wrongs. And the most unforgivable wrong, commandment
number one, was Thou Shat Not Kill. When he recruited twenty-five Right-Thinking young men and
women to be his crusaders, he made sure they dl shared hismora values.

Thou shalt UN-kill, whenever possible.

After reviewing thefile of Vincent Draconiss murder, Kyle waited and watched. When Bechtold
emerged from his office late in the day, Kyle discreetly followed him out of the building, theninacab, to
where the executive met an degantly dressed young woman a an expensive restaurant; they kissed, and
ahead waiter led them to atable.

Kyle holed up in acoffee shop across the street, nursing his small coffee and nibbling a cheese Danish.
After an hour he could sense someirritation from the waitress, so he tipped her twenty dollarsto leave
him alone. He knew that right now, in the restaurant across the street, Jason Bechtold must be planning
the murder of his boss, though he didn't seem particularly agitated. Cool customer. Establishing an dibi.

Kylewould block him before he could get to Draconiss office late at night. A subtle intervention was
best, and if done properly no one would even notice. Waiting too long, cutting too close to the murder
event, often raised awkward questions and suspicions.

Bechtold and hislady emerged from the restaurant at ten, and Kyle hagtily tagged dong, invisblein the
Sreet crowds. The woman was swaying dightly asthey casually entered afive-star hotel. Nothing in the
executive's behavior gave any hint of his murderousintent.

According to thefile, Bechtold's defense was that he'd spent the night with thiswoman in room 2145. If
she was sound adeep—from atranquilizer dipped in her drink, perhaps?—and Bechtold was back in
bed before she woke up in the morning, she'd corroborate his story.

After giving them ample time to reach the room (considering the way the lady was hanging on Bechtold's
arm, Kyle didn't think the executive would be leaving soon) he rode the eevator up to the twenty-first
floor and posted himsalf afew feet from the door to 2145. He sat down on the corridor's plush carpeting
and waited. And waited.

And waited.

Past timefor the murder. Kyle hadn't done anything at al; had he somehow intervened without knowing
it? He knew Bechtold was till in the hotdl room, but Draconis was supposed to be dead by now.

Hetook acab and raced to the industridist's office. The door was locked, but any Knight Temporal had
the experience and tools needed to bypass security systems, no matter how sophisticated they might be.

When he opened the door, he stared down at the corpse of Vincent Draconis. Shot in the head, with
blood pooling on the plush new carpet.

Thiswas Kylésthirty-fifth case, twenty-seven of which had been successes. On seven occasions Time,
or Fate, or God, or some combination of them, had conspired to prevent history from being changed.
But Kyle wasnt finished yet.



If aKnight Tempora couldn't prevent the murder, he was authorized to use his own judgment. He could
give up and go back home, he could try again to prevent it—or, asalast resort, he could give the victim
an opportunity to take preventive action. Prevenge.

Only twicein all of his cases had Kyle resorted to that option. With the grestest reluctance, he had
dlowed the victim to kill hiswould-be murderer before the fact.

Now that he knew Bechtold wasn't the guilty party after al, Kyle turned to the most distasteful aspect of
his job: He would have to watch the murder happen and work backward from there.

Turning away from the corpse, he studied the office, discarding various hiding places. The coat closet
looked smdl and cramped, and crouching behind the large decoy safe (the real one was behind apainting
in the outer office) felt too exposed. Kyle chose Draconis's private bathroom as the best place to
observe. He pulled the door aimost shut, leaving only anarrow gap. From here, he could see both the
office door and the desk.

He pulled out his PDA-look-aike temporal transformer, programmed in the proper coordinates—and
promptly experienced the moment of dizziness that accompanied each brief jump. When thefog cleared
from hisbrain he checked hiswatch: 11:25 P.M.

Through the crack in the door, he could see a very-much-aive Draconis pulling up various screens of
information on his computer and taking an occasond sip from the highball on his desk. He hoped the
man wouldn't need to use the bathroom before the time of the murder. Explaining his presence wouldn't
be easy, and Kyle preferred not to use his ace-in-the-hole proofsif he didn't have to.

Five minutes passed, then fifteen. Not long now. Draconis didn't look the least bit worried. So thekilling
was going to be totally unexpected.

An dderly woman entered the office, pushing a cart filled with towels, rags, brushes, feather dusters, and
cleaning fluids. Her hair was gray, her face heavily lined; osteoporosis and long years of hard work bent
her over.

Draconis never glanced up from his computer, grumbling about his spreadsheets. The cleaning woman
didn't seem to exist for him, and he paid no attention when she locked the office door. Kyl€'s eyeswere
wide as the old woman reached into an empty bucket and withdrew a handgun.

"Look up, Vincent,” shesad harshly.

Hefindly bothered to notice her. “Who the hell areyou?"

"Y ou redly don't know, do you?"

He saw the gun. “If thisissomekind of joke..."

"Thisisnojoke, Vincent. I'm going to kill you."

He gave her awithering look, showing no fear at dl. “Who are you?'
"You havedl eternity in hell tofigureit out.” She pulled thetrigger.

Kyle had not expected her to act so swiftly, so coldly. He didn't have achanceto intervene. Already too
late! Two gtrikesin one night. He made no sound in his hiding place. If the woman panicked and shot
him, hed have no way to dip back in time and prevent his own murder.



Draconis|lay in abloody mess on the new carpet. Moving in adaze, asif wondering whether she should
clean the office after all, the old woman unlocked the door and dipped away.

Stunned, Kyle wasn't sure what to do next. Now that he knew the red killer, he needed to find the
woman's name and address. He had |ess than fifteen minutes before anight security guard was due to
discover the body, and the place would be crawling with cops.

He needed moretimeto plunder the files, and fortunately he could buy al the timein the world. Without
leaving the office, Kyle made the cal culations and adjustments and jumped back afew days.

* * * %

The cleaning woman was Bertha Gilligan, age sixty-three, widowed, mother of one. She'd applied for a
job asanight cleaning woman less than amonth ago—clearly with the intent of killing Draconis.

Late at night, when Berthawas a work, Kyle dipped off to her dingy room in what could only be caled
aflophouse. He needed to learn something about her.

Two small cats greeted him, purring and rubbing againgt hislegs. He saw the opened can of chegp
generic cat food covered by aplastic wrap with ateaspoon next to it. Two open cans on the floor were
for the cats; this other can must have been for Bertha herself. The kitchenette had no refrigerator, only a
hot plate; the shelves contained afew packets of dirt-cheap ramen noodle soup and one box of
off-brand macaroni and cheese.

On the nightstand he found arow of medication bottles. Pillsfor pain, pillsfor depression, pillsfor haf a
dozen serious physicd allments. Behind the bottles was an extensive photo display of alovely blonde
woman in her mid twenties. The cleaning woman's daughter?

A battered wooden table doubled as a desk. One leg was shorter than the others, propped up with a
paperback book. On it were a scrapbook and a notebook. Kyle couldn't have asked for more.

The scrapbook began with afew newsitems about one Edward Gilligan, adistinguished-looking man,
graying at the temples, with frameless glasses and a thin mustache, anatty dresser. He'd crested some
nearly frictionless compound the experts estimated would extend the life of heavy machinery by 50
percent.

Kyle kept thumbing through the book, and the tenor of the newsitems changed. Vincent Draconis had
managed a hodtile takeover of Gilligan's company, appropriated the formula, and fired Gilligan. Gilligan
had sued, but Draconis had the best lawyers and (it was implied) owned the judge; Gilligan had not only
lost, but went broke in the process. The last page was an announcement of the untimely passing of
Edward Gilligan, who had taken hisown life.

Next, the notebook consisted of a series of letters, al of them addressed to Draconis, al signed by a
Naomi Gilligan—no doubt the blonde girl in the photos. She accused Draconis of persecuting her father;
she pleaded with him, she argued with him, she threetened him. The dates on the | etters abruptly ended
three months ago.

Kyle neatly replaced both books, finished his examination of the room, and | ft.

* * * %

Later, at alibrary terminal, he scanned internet records and news databases for Naomi Gilligan. He
wasn't surprised to find her obituary in an eleven-week-old paper. She'd been beaten to death in an

apparent mugging.



Following thetrail, he used his device and jumped back to the night of Naomi's murder. She was found
dead in the park, her head staved in. From the position of the body and lack of blood on the scene, it
was obvious even to aclumsy amateur detective that she had been killed elsawhere, and her body
dumped out here. Congidering that Naomi's purse—with money and credit cards intact—turned up ina
trashcan about amile away, Kyle had more than enough reason to doubt the smple “ mugging’
explanation.

Bodies went to the coroner, not the police station, but cops talked. He posted himsdlf at the district
station and kept his ears open. Within afew hours, jumping back and forth with histempora adjuster, he
had dl the information he was going to get.

When the crime lab dusted Naomi's purse for prints, the mood in the station changed. Kyle overheard
one of the cops whisper “Vincent Draconisl” and they al looked scared as hell. Somebody phoned
Draconis and told him that they had allittle problem and held better come down to the station. Obvioudly,
it was payoff time,

Why hadn't one of the Knights Tempora been sent back to prevent Naomi's murder? But Kyle knew the
answer: Harvey Bloom smply didn't have enough manpower, and he had to choose the crimeswith the
most impact ... one of the few concess ons he made to his otherwiserigid moral code.

Kyle cut off those thoughts before he could start to obsess on the conundrum. Preventing Naomi's
murder wasn't hisfunction. Likeit or not, his assgnment was Vincent Draconis.

* k% k% %
Back to the night of the murder, one moretime.

Bertha showed up for work at nine o'clock. What held learned certainly explained why she wanted to kill
the man who had ruined her husbhand and murdered her daughter. But Kyle was not ajudge; he despised
“dtuationa mordity,” people who changed their minds with the blowing of thewind. The law wasa
framework, not aconvenient set of suggestions.

According to her established habit, Berthatook her break at eleven; doubtless that was when she
planned to plant the gun in the bucket. Kyle waited until she went to the small lunchroom. He watched
her moving more mechanically than usud, sumbling through the motions. When she sagged into aplagtic
chair and poured herself watery coffee from athermos, Kyle carefully, silently, locked the breakroom
door o that she wouldn't be ableto leave for her murderous rendezvous. He posted himsdlf just outside
the room, ready to accost her if she somehow managed to get out.

But the door remained locked. He didn't even hear her rattling to get out. Finally, at aquarter to twelve,
he dipped upstairs to make sure that Draconiswas still working at his desk. The straightforward delay
should have been enough to derail the killing. Case closed, mission accomplished.

But Vincent Draconis was sprawled on the floor, blood still seeping out of the fatal wound in his head,
dill ruining the carpet.

Kyle groaned when he discovered that the break room had a second door, which Bertha had used.

His next attempt to prevent the murder wasto confront Bertha directly in the bresk room—but for
whatever reason, she went straight upstairs and killed Draconis. Again.

Thiswas getting complicated, one of those cases that seemed jinxed, asif Fate didn't want it to be fixed.
For reasons that no Knight Temporal understood, certain actions smply couldn't be diverted.



Poor Berthas only sin was to have married aman who'd stood in the path of a steamroller named
Vincent Draconis. Her daughter had stood up for fairness and justice, and she had been killed. Bertha's
life had been in adownward spird, emotionally and physically—going from al the benefits of wedth and
culture to that horrible room five blocks away, seeing two loved ones trampled into oblivion by an
unethica bastard whose sole virtue was that he was stronger than anyone ese.

But Kyle had to stop her. The ruleswere clear-cut. All Knights Tempord swore an oath. Mord gray
aress werefor the weak and indecisive, not for the agents of Harvey Bloom.

Kyleredized that hisonly dternative wasto give the victim achance for prevenge.

* k k %

"Who the hell are you?’ demanded Draconis when Kyle appeared in his office two hours before the
scheduled murder event.

"My nameisKyle Ban—"

"Well, get your assright out of here, Kyle Bain, or I'm caling security. In fact, a couple of them are going
to get fired for |etting you get thisfar.”

"I'm hereto save your life tonight.”
Draconis made arude snort. “What are you sdlling, religion or laxatives?'

"Murder prevention.” He had aready prepared the way for this man to believe hisimprobable
revelaions, planted hisacein the hole. Since Draconis was a secretive man, there were plenty of places
Kyle could drop the necessary information—a hidden safe that even hiswife and hismost trusted aides
didn't know about, private notebooks kept under lock and key. One or two “impossible” detailswould
be enough to rai se sufficient doubt.

Kyle explained briefly how and why he had come here, not expecting Draconisto believe his crazy
time-travel story. “ Go to the safein the outer office. Open the ledger for July of last year. Turn to page
three"

"What do you know about that safe?’

"Just do it, Mr. Draconis. We haven't got much time. If you try to sound the dlarm on her desk, or the
one on theway out of thisoffice, I'll leave you to your fate."

Frowning, Draconis seemed about to ask something, then thought better of it. “'Y ou've bought yoursdlf a
few extraseconds, Mr. Bain. I'mintrigued.” Kyle watched him did the safe's combination, open the
door, remove the ledger, and look at page three.

"If you need further proof,” said Kyle, “cal your house and ask your maid or your wife to bring your
1973 diary to the phone and read you the June 15 entry."

"I believe you—or at least | believe your tricks are highly sophisticated,” said Draconis, looking down at
the totally unexpected note in the ledger. “ So, who's going to try to kill me?"

"She's going to do more than try, Mr. Draconis. Due to some tempord exclusoninthiscase, | mysdlf
have been unable to stop her. Therefore, it'sin your hands. If | don't give you the wherewithal to take
your prevenge, shesgoing to kill you. Tonight."

"All right. Who is she and what has she got against me?"



"WEIl cometo her namein afew minutes.” Now that he knew Bertha, understood her anguish, Kylefelt
cagey. “Asfor her motive, you ruined her husband.”

"I'veruined a lot of people.” Draconis made no attempt to keep the contempt out of hisvoice. “That's
the way the gameis played.”

"It'stheway you play it,” replied Kyle distastefully.

"And I'm damned good at it. Look around you. | don't just work inthisbuilding. I own it, dl thirty-four
floorsof it."

"How many people did you destroy dong the way?"

"Businessis Darwinian. Clear cut, black and white. Thereé's meat and there's meat-eaters, nothing in

That's what Harvey Bloom always says about murder. It's clear cut, black and white. To feel
sympathy for a killer isan insult to hisvictims. | wonder what he'd say if he knew how much he
sounded like you?

Findly Kyle spoke. “ Aren't you forgetting to include bystanders, advocates, families? The woman who's
going to kill you has another grievance besides the fact that you ruined her husband.”

"Yeah, they al do.” Draconis was unimpressed, amost bored. “What's this one's?'
"Her daughter.”

"What happened? Did she go into anunnery?'

"No. Into amorgue.”

Draconis shrugged. “Lots of people die. Haf of them are somebody's daughters.”
"Haf of them haven't had their heads staved in by a person with your fingerprints.”

Draconisfrowned. “Y eah, | read in the papers that Eddie Gilligan's daughter waskilled in the park. So
tell methis, hot shot—if my fingerprints were found, why wasn't | ever charged with anything? 1 was out
of town that week."

"No, you weren't. | was at the police station when they contacted you and arranged for the payoff."
"Havefun trying to proveit!"

"It'snot my job to proveit. It'smy job to prevent Bertha Gilligan from murdering you.” Hetried to sound
firm, convinced. Even if it'll destroy the last few scraps of her life ... and even if you deserveit.

“Y our office has new carpet, Mr. Draconis. | guess Naomi bled on the old one? Isthiswhere you killed
her, then dumped her body in the park?"

"You'reredly not acop, even in the future?'
"I'mredly not acop.” Sometimes| just wish | was.

"Thebitch bled likeaseve.” Suddenly he grinned. “ She actudly thought she could thresten mewith a
|etter opener. Hell, she couldn't have weighed a hundred and ten pounds.”



Kylefdt sck. “Why do so many people consider murder an effective solution to their problems? Y ou
could have just disarmed her and sent her away. Or reported her to your friends at the police station and
gotten arestraining order."

"Y ou think that would stop a psycho girl? Shed come back with a gun the next time. Anyone who
threatens me had better make good on that threat, because | don't give second chances.”

"The Darwinian rule of threats?
"Y egh, now that you put it that way."

"l consder mysdf amora man, Mr. Draconis. Law and ethics are the glue that holds our civilization
together. Justiceis blind, and murder iswrong. My job is supposed to be smple. You makeit
complicated.”

Draconis|ooked at him with a sneer. “Oh, you're one of those types.

"I assume you short-change your partners, lieto your friends, cheat on your wife, and iff the
government on taxes.” Kyle sghed wearily. “It'sal Darwinian, when you get right down toiit.”

Draconistook asp from the highball on hisdesk. “Y ou don't like me much, do you?'
"Does anyone?'

"Probably not. But they sure as hell respect me.”

"I think it'smorelikely that they fear you."

"Samething.” Draconis shrugged. “L ook, hot shot, you just concentrate on keeping me diveand I'll take
care of you. Vincent Draconis dways pays for services rendered.”

Except when you can get away with not paying. Aloud, Kylesad, “Doing my job well is payment
enough.”

Therewas along sllence. Findly, Draconis brokeit. “ So what do we do now?'
"Now we wait. Shelll be here soon, and you'll have to prevent your own murder.”

"Y ou'retelling me Eddie Gilligan's used-up widow is going to sneek past all my security and try to kill
me?’ Helet out acontemptuous laugh.

"Shewon't have to sneak past anyone. She has every right to be here.”
Draconis frowned for amoment, then looked up. “ Cleaning service, right?"
"That'sright."

"What's she like?'

"Probably like athousand other people you wouldn't recognize by sight. She's been beaten down by
circumstances—circumstances of your making. She'slost the two people she cares for, she's destitute,
she's taking medication for pain and for depresson, she livesin adump, and she has only one goal l€ft in
her life—tokill you."

"That's her misfortune. No one will miss her, any more than they miss Eddie or her daughter. They'rethe



roadkill of history. Itl be like she never existed.” He picked up hishighball glass, redized it was empty,
and put it back down on hisdesk. “Y ou know, | dwaysfigured if anyone had the brains and gutsto teke
me out, it'd be Jason Bechtold. | keep the bastard under surveillance every minute he's near me.”

"It just goesto show that you can't choose your killer any more than you can choose your family. Hell,
they're lined up around the block to kill you. In fact, even if you stop her, that just means someone ese
with every bit as much reason to hate you will take you out next week or next month. And then I'll have
this same case dumped in my lap again. Maybe it'sjust not worth the effort to stop your killer."

"Quit caling her my killer,” said Draconisirritably. “ Shesmy would-be killer, and she's about to become
apiece of dead meat. Now, how does thiswork? Y ou called it prevenge, so | assume | get to take my
own pre-revenge and kill the bitch mysdlf. Sdlf-defense. Y ou're just an interested bystander?”

"That's correct.”
"So givemeagun. Or do | haveto take care of that mysdlf?

"I have agun for you—when the time comes. I've tried to prevent thisthree times, and it keeps
happening. So no matter what | do, it looks like someone's going to get killed here tonight.”

"You afraid I'll shoot you too?’ Draconis seemed amused.
"l wouldn't put it past you,” admitted Kyle.
"Why would | do something like thet?"

Because it's your nature. Aloud, he said, “I'm awitness, and who's going to believe astory about a
guardian angd from the future?"

"Then we st and wait,” said Draconis. “ Just stay close enough that you can pass me the gun when the
time comes."

Kyle pulled aleather chair next to the desk, sat down, and stared at the door. Right on schedule, Bertha
Gilligan entered the room behind her pushcart. She seemed surprised to see two men confronting her.

"Hello, Bertha,” sad Kyle.
"Y ou know my name?'

"I know alot more than that. | know what you plan to do, and it's my job to stop you from killing him.
Scum like Draconisisn't worth one second of prison time.”

"I don't care about what happens afterward.” Her face reflected her hatred. “Y ou don't know what he
did to my husband and my little girl.”

"l know."

Startled, Bertha reached into the bucket and pulled out her gun. *Y ou think my Naomi isthe only person
he ever murdered or had killed? Y ou think my Eddie isthe only man he ever hounded to the grave?'

"I know they're not."
"Stop talking and give me the goddamned gun!” yelled Draconis.

"Then why do you want to save him?’ she asked.



"I'm not saving him, Bertha,” said Kyle gently. “I'm saving you. Y ou've suffered enough.”

You were wrong, Harvey. The world's not black and white. It's twenty-three shades of gray. In
fact, you were wrong about a lot of things. Sometimesiit's an insult to the murderer to feel
sympathy for hisvictim.

"My suffering doesn't matter,” said Bertha. “He'sgot to die.” She siwung her gun, aming at Draconis.
"Hewill,” promised Kyle.

"How?"

"Likethis.” Kyle pulled his pistol and fired point-blank at Draconiss head.

"Jesud!” Berthastared in rapt fascination asthe man fell to the floor in theidentica position that Kyle had
initidly seen him. * Jesug™
"Get out of here, Bertha He'sdead. You havealifetolive”

"Not much of one,” she answered bitterly.

"If you don't make the most of it, then even in death heswon. Are you going to let ascumbag like that
beeat you even after he's been shot and killed?”

"Who are you?’ she asked suddenly.

"I'm the man who just gave you back therest of your life. Don't make an Indian giver out of me. Go
home and think about it. Security will be here any moment, and the copswon't be far behind.”

"What about you?’' she asked.
"I'll befine. Now leave!"
She stared at him, then pushed her cart into the hallway and over to the eevator.

Kyleleft the gun behind, covered with his own clear fingerprints (which, thanksto Harvey Bloom and a
few simple jaunts back in time, were not in any database). That way, nobody would accuse Bertha, and
of course Bechtold's dibi would hold up. When he heard the footsteps of a security guard running down
the hall, he pulled out histempora transformer, went forward to his own time, and walked out of the
empty office.

Now he wasamurderer. Even if the case baffled the cops, the Knights Tempora would solveit easily
enough. Would Harvey Bloom order histermination? He couldn't imagine any circumstance under which
Bloom wouldn't order his degth.

But Bloom had a problem. Every Knight Temporal wasamoradig, just as he was. Kyle wouldn't make
any effort to hide from them. Hed smply explain the Stuation, the eventsthat led to his action, and bet
hislife that they would understand. Situationa ethics? Some of the Knights, he was sure, would volunteer
to ay in the past and protect him from more of Bloom's operdtives.

And then he was going to present Bloom with the same mora conundrum he himsdlf had just faced ...
because even if one did manageto kill him, wouldn't Bloom's own rules alow him to take his own

prevenge?
The thought brought an amused smileto hisface.
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Man, Descendant by Carl Frederick
All lives have dark moments, but some go deeper and last longer than others—a lot longer

Only the engines matter. I'm never unaware of them. When they throb, | throb. When they complain, |
worry, and when they're happy, droning like locusts on asummer afternoon, | fed content.”

Conrad hit the“End Log Entry” button and a synthesized voice said, “ Time slamp:

Explorer Clock: 12 February 2048—09:04. Capsule Clock, 12 February 2048—08:59.” The computer
monitor echoed it in text.

Y es, he had reason to be obsessed with the engines. Thiswasn't an everyday space jaunt whereif the
enginesfater, you smply drift dong until you fix them. These enginesheld histiny craft motionless againgt
the gravity of a0.4-solar-mass black hole. Engine failure meant oblivion.

A chimerang over the thrum of the engines—mail cal. Conrad returned his attention to the monitor and
triggered theincoming message. He amiled, seeing the familiar faces of the Titan expedition crewv—his
expedition until afew months ago when held agreed to be pulled away to join his brother for the rdativity
experiment. But hearing the animated commentary from hisformer crewmates and seeing the great frozen
vigas of Titan framed by the mgesty of Saturn and itsrings, he questioned his choice—hislonely choice.

* * * %

The Librarian-scientist moved softly through the gallery, then stopped to experience the sculpture,
“Galaxiesin Collision.” It was glorious: the lines, planes, the brilliant interplay between the
angles of electric and magnetic fields. As he moved around the work, the field lines subtly
changed, electric and magnetic in harmony. At other times the clash of the undulating fields, the
angles between electric and magnetic, was staggering. Brilliant.

It was good being of the world again: signaling with others, going to museums, experiencing life.
He'd been closeted away too long at the university, working on his trandation.

The Librarian moved to the next exhibit, the alien scul pture—more than a sculpture. The
electromagnetic interactions were primitive, yet strong and vibrant. The compact form spoke of a
wondrous yet inaccessible culture. Concentrating on the piece, The Librarian quivered with
regret. He did not see the Keeper approach.

"Isit really you?” signaled the Third Keeper of the Art. “ Haven't seen you for many lesser-years.
Does this mean your trandlation isfinally done?"

"Yes,” signaled the Librarian, radiating an aura of modesty.
"Splendid. I'd love to scan it. Could you show it to me—now?"

The Librarian understood that the request, although polite, was more in the nature of a command.
One did not deny the Third Keeper.

"Yes, of course. Come."

They glided from the museum, then skimmed across the university to the Librarian's lab.
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The Librarian took up the ancient artifact and patted it. Long ago he had been given the task of
trandating this most personal relic from the deserted ship. Carefully, he opened the cover of the
alien document, immersing himself in its power, feeling the familiar link with the unknown
creature that had written it.

The Third Keeper of the Art emitted a quivering field pulse.

"Oh, I'msorry,” signaled the Librarian. “ After all thistime, I'm afraid I've become obsessed with
the alien craft.”

"Did the alien's document tell how it happened to come to our world?"

"Only hints.” The Librarian-Scientist reached for the translation cylinder and presented it to the
Keeper. “ The rendering may not be good but | hopeit is at least coherent.”

The Keeper assumed the static resting posture, popped the cylinder, and began scanning.

* ok x
Entry 34

Explorer Clock: 14 April 2048—09:00

Capsule Clock: 13 April 2048—18:10

Thisjournd isfor you, Jennifer. | hope you'll want to read it when you're old enough to appreciate your
father'sline of work.

It's been three months since the launch. | spent the last two of them aonein thislittle probe ship that they
cdl the Time Capsule, and the first month on board the mother ship with the others, including Mark, my
twin brother.

NASA conceived the mission only two years ago—just after acompact black hole was discovered
about alight-month from the Sun. It's hard to understand why it wasn't discovered earlier. But it is
perpendicular to the plane of the solar system so its perturbation on the planetsis dight.

NASA wanted a closer look and, with the new Richardson Field Effect engines, a spacecraft could get
therein five or six weeks, and the Richardson Field would also protect the ship's crew from black hole
tida effects. The rdativity experiment was abonus.

We're attempting to verify Eingtein's prediction that time runs more dowly near ablack hole. I'min the
Time Capsule up closeto the hole and Mark isfarther away in the mother ship, the Gravity Explorer.
Where | am now, it's aone-percent effect. But the plan calls for taking the Capsule in to the five-percent
depth. So, after three months, I'll be about five days younger than Mark. They say they can measure that.

Theresaclock here on the Capsule that lets me measure how my brother and | drift gpart in age. It has
two digplays. One shows my locd time and the other the time on the Explorer . It works by measuring
the gravitationd shift of theinterstelar hydrogen-adphaline. (Forgive me, Jennifer. We astrophysicists talk
likethis)

It's clear that the Time Capsule was arush job, cobbled together from other craft. | smile whenever |
think of the escape pods. Y es, pods. There are two of them, and that is quite silly considering thisisa
one-man misson.

I've got to admit, though, that the experiment itself isalittle silly. They could have used an atomic clock



or even acouple of dogs. But NASA funding these daysis as much afunction of the Public Relations
Office asthe Science Assessment Group.

Karen and Jennifer: | love you and missyou terribly. Exploring isadisease, but thismissonismy cure.
I'm sureof it.

* * % %

"Thisisremarkable,” signaled the Keeper. “ Your annotations: are you comfortable with them?"
The Librarian exuded polite humor. “ You mean the units of time?"
"Yes, actually."

"The spacecraft had a module, almost a handbook, for learning their language. And there was
information on atomic spectra, and also basic properties of electromagnetic radiation—very
fundamental data. But with them, we could convert their unitsto ours."

"Odd that the properties were recorded,” signaled the Keeper, low, more to himself than to the
Librarian. “ One would expect any intelligent creature to know them almost from birth.” He
returned to the scan.

Entry 39
Explorer Clock: 21 April 2048—09:01
Capsule Clock: 20 April 2048—16:31

| just received avideo transmission from Karen and Jennifer. | missthem terribly. Jennifer isabout to
gart school and is bubbly with enthusiasm. Karen is suffering from empty nest syndrome.

It's maddening to get atransmission every day, and know that it was broadcast amonth ago. Holding a
conversation where it takes a couple of months for asmple exchangeis hard. The speed of light issuch a
nuisance.

I'm lucky Mark is nearby on the Explorer . | need the conversation—and the companionship.

k%
Entry 46

Explorer Clock: 28 April 2048—09:00

Capsule Clock: 27 April 2048—14:50

NASA hasfound away for meto kill time. They'rerdaying TV programsto me viathe Explorer.
Watching them with my feet up on the console, | can amost forget wherel am. Not that | want to, for
gpaceis beautiful.

I'm looking out my top viewport now, and I'm overwhemed. The Gravity Explorer gleeamswhitein the
black of space. It ismagnificent in its complexity. The antennaarray, every conduit, every viewport, the
docking bay, the engines. beauty. It lookslike apainting. Againgt the unnaturaly bright, point-sharp stars,
it doesn't seemredl. I've gazed at the sky almost every night since | wasakid. Stars should twinkle. In
space they don't.

Only the dow movement of the Explorer againgt thefield of starslets me know that I'm not frozenin



time
M
"He has a sense of aesthetics,” signaled the Keeper. “ So like us, heis.”
"I was sure of that,” the Librarian responded, “ when | first saw the sculpture in the museum—"
"Yes. Quiteright."
"But then | discovered that the scul pture was not intended as such.”
"Oh?"
"It'sin the trandation, Keeper."
"Ah. Then, I'll continue scanning."

The Librarian emitted a soft aura of art appreciation. “ But, despite misunderstanding the
sculpture, | do agree; the alien appreciated art.”

* * % %

Entry 51
Explorer Clock: 03 May 2048—09:02
Capsule Clock: 02 May 2048—13:42

My chess gameisimproving. Mark and | are pretty evenly matched, and we play for severa hours each
day. It helpsfight the isolation and tedium. Despite the beauty visible through the viewport, it'shard to
avoid boredom. | even find mysdlf watching the relayed stcoms.

I'm glad | have agood astronomical telescope on board. When I'm not making scientific measurements, |
keep the scope trained on the Gravity Explorer . Just seeing its huge antennas aimed toward Earth
makes mefed closer to home.

*x ok *
"I wonder what a sitcomis,” signaled the Keeper.

"Not a clue. Something to do with aesthetics, | imagine. He also uses the notation ‘ TV’ for it."
"Many of the entries are missing.”

"He explains that in the journal,” signaled the Librarian. “ A failure of histechnology."

" A pity. Completeness would be useful in a document this important to our cultural unity.”
"Cultural unity?” The Librarian loosed a flash of surprise.

The Keeper emitted an avuncular aura. “ You do know the Theon Council wanted to have the
Spacecr aft destroyed?"

"But why?"

"Who can tell with Theons? They called it an abomination.” The Keeper flashed tolerant humor.
“1 went over their heads to the Union of the People. | argued—successfully, I'm proud to
say—that the destruction of the craft would be a desecration of art.”



The Keeper radiated a blocking field, a discouragement to communication. Then he signaled,
“ But let me return to scanning your amazing translation."

Entry 54
Explorer Clock: 06 May 2048—10:40
Capsule Clock: 05 May 2048—14.36

The Explorer team has authorized me to take the Capsule to the five-percent time-dilation depth. I'm a
little worried about the engines. Mark says I'm paranoid. | told him I'd like to be around to see my
daughter grow up, and hejust laughed.

I'm moving the Capsul e deeper. The engines sound fine.

kK
Entry 55

Explorer Clock: 07 May 2048—09:04

Capsule Clock: 06 May 2048—11:21

The Earth clock is moving faster than it should be. I've radioed to Mark, and they confirmed it. There has
been an error—not a serious one. 1've dropped to about the twel ve-percent dilation effect.

| asked if | should move the ship back out alittle. They calculated and said no. Either | usethe enginesto
comeal theway out, or stay where | am. Coming out alittle and stopping would take too much power.
Until they figure out exactly what happened, they'd rather | didn't touch anything.

So for the moment, I'll stay put and keep watch on the engines. They seem happy—rpurring like kittens.
They get their fuel from matter faling into the black hole, and since the Time Capsule isalittle deeper
now, the matter dengity is higher. So the engines have lesstrouble sucking in fud.

I'm almogt three days younger than Mark now; he has taken to caling me “Kid Brother.” Funny guy.

Timeisrunning noticesbly dower for me than for Mark. | notice he seemsto be talking faster, and his
voiceishigher. To him, | must seem lethargic. | find | try to compensate by speaking rapidly and raising
the pitch of my voice. Transmissions from Earth are a so affected, of course, but the Gravity Explorer
has signal processing equipment. They dow the transmissons down for me. I'm till able to watch the
relayed TV programswithout them looking like old slent films.

* * % %

Entry 62
Explorer Clock: 14 May 2048—11:20
Capsule Clock: 13 May 2048—01:00

I'm beginning to think of Mark as my superior. That'sridiculous. | guessit's because I'm so dependent on
him now; he's my conduit to home. And he seemsto be smarter than | am. When we play chess, he
makes his moves more quickly and he thinks faster, reactsfaster. | understand that thisisjust because of
the time-dilation effect, and he'sreally no more agilethan | am. But | can't help it. It feels asif he's
smarter and faster.



Entry 63
Explorer Clock: 14 May 2048—14:19
Capsule Clock: 13 May 2048—03:18

What |'ve worried about has happened. The engines were getting too rich amatter influx and sputtered
out. Luckily, | was able to spot the problem and cut down the flow. It only took seconds but even so,
the Time Capsule sank down to about the 100-percent time dilation leve.

Thiswould be agood timeto get out if | can. I've just thrown the enginesto full power. | hopeit works,
but | won't know until | get aread from the Explorer.

The problem now iscommunications. | can't talk to the Gravity Explorer directly—our timerate
differenceistoo large. Now we record our words and send them to each other as datafiles. But this
layer of processing makesit dl but impossible to have a ssmple back-and-forth conversation.

They say it will take them a couple of hoursto calculate how the engineswill perform at my current
position above the black hole. I'll be nothing but nerves until | hear the results. But then, I'll only haveto
wait haf their time. A small consolation.

While I'mwaiting, | find it comforting to train my telescope on the Explorer . It looks bluer than normdl,
of course.

| can't help but concentrate on the sounds of the engines. Every little variation, red or imagined, sends my
pulseracing.

* k%
Entry 71

Explorer Clock: 14 May 2048—19:29

Capsule Clock: 13 May 2048—05:53

I've just received news from the Explorer. My vessdl will dide further in beforethe enginesbringittoa
stop—to the 300-percent level, they think. Worse, there is no way the engines have enough power to get
meout. The Gravity Explorer can't do anything for me either. They're waiting for ingtructions from
NASA, and it will take them two monthsto hear back. I'll only need to wait weeks. Little consolation!

| trust NASA, though. I've got to. They'll get me out.

| hatethis.

* ok ko
Entry 73

Explorer Clock: 26 Jun 2048—05:37

Capsule Clock: 29 May 2048—06:05

| can't just wander my cramped quarters and do nothing—not without going insane. I'm studying up on
the Richardson Effect. Maybe | can think of something. Sure, once NASA getsthe newsfrom the
Explorer, they'll put everything they've got on it, but it'snot life or desth for them.

* * * %



Entry 75
Explorer Clock: 30 Jun 2048—20:14
Capsule Clock: 30 May 2048—17:46

| can hardly cope with the torrent of data coming in from Earth now. When I'm not studying or deeping, |
watch transmissions from my wife and daughter. Jennifer isalittle older each time look at her. | wanted
to be able to see her grow up, but not thisway.

"It's hard not to feel compassion for the creature,” signaled the Keeper, his attention locked on
the trandation cylinder.

"Very hard."

* * % %

Entry 76
Explorer Clock: 02 Jul 2048—05:40
Capsule Clock: 31 May 2048—03:36

I've got an idea how to get out of this. Theoreticdly, it should be possible to divert power from the
Richardson Field to the engines. Thisistouchy sinceif | divert too much, thefield won't be able to
protect me fromtidal forces. If the fidld fails, it would be like dying on the rack—stretched for hundreds
of miles—anasty death.

I'm pretty sure | can build the control circuit to channd the Richardson Fidld. It won't be easy, though, as
firgt I'll have to make the tools. Then before | even start building, I'll have to salvage fiel d-programmable
logic array chips from back-up computer boards—tiny surface-mount chips.

I've located the right computer board. It has an awkward triangular shape, but it'll do.

| don't think I'm going to tell Mark about this. Hed want meto let NASA handleit, especialy sncel'll
have to cannibalize for parts. But degp down, maybe | don't want to tell him because he might find aflaw
inthe plan.

"Triangular?” signaled the Keeper. “ That's the sculpture, isn't it?"

"Yes,” signaled the Librarian.

* * % %

Entry 77
Explorer Clock: 02 Aug 2048—04:49
Capsule Clock: 08 Jun 2048—12:27

I'vejust heard from NASA. They've said dl the right words, but what it comes down to isthat they'll
whip up arescue mission, but they can't say when. I'm not surprised. | know how NASA works.

There's even worse news, they've cdculated that the Capsule will snk agood bit further into the gravity
well before stopping. They can't predict exactly how much. But it's not going to make my rescue any
esser.



So it comesto this: either | get my field diverter circuit built, or I'm stranded here—maybefor years.

* k% k %

Entry 79
Explorer Clock: 3 Sep 2048—5:25
Capsule Clock: 16 Jun 2048—12:36

I'vejust gotten devastating news from the Explorer—although | can't say it was unexpected. NASA
saysthey haveto return to Earth. I'm okay since my food and oxygen will last along while, at least by
their time. Time though, is getting to be atricky concept to keep on top of.

| can't bear to think of the Gravity Explorer going back, leaving me done here. I'll beisolated in space,
but in ared sense, isolated intime aso.

Thereis some good news, relaively speaking. They'll detach their antenna array and leaveit. That way
I'll still have contact with home.

Mark really doesn't want to go. | can hear it in hisvoice. But then, he has afamily too, and he hasno
choice. Hetdllsmethat if it looksasif my provisonsarelikely to run out, just take the Time Capsule a
little deeper. That'll give NASA moretimeto get together the rescue mission.

My Field diverter board is coming aong, but at aglacia pace. The work ismorelike art than
engineering. I've had to laser-mdlt the solder from the backup computer boards so | can reuseit for my
diverter. And I'm using first aid tape for insulation. It istedious beyond measure. I'm racing time. For
every hour | work, over four hours go by on Earth. And it'll only get worse. And | can only work on the
board for four or five hours a atime before | start making mistakes. | have to take breaks, agonizingly
long bresks.

The Keeper paused in his scanning of the cylinder. “ He struggles for his technology the way we
struggle for our art.”

The Librarian pulsed agreement.

kK
Entry 80
Explorer Clock: 03 Sep 2048—15:48
Capsule Clock: 16 Jun 2048—15:01
The Gravity Explorer isgone.
* ok ko

Entry 85
Explorer Clock: ERROR
Capsule Clock: 25 Jun 2048—17:18

I've been watching Earth transmissions, but it ishard. | fed that the haf-hour spent watching an
occasiona stcomisawaste of time, days and weeks of time. And the news programs are lessinteresting
to me now since I'm losing touch with the context. It's hard keeping up. | fed like I'm drowning, events
flashing before my eyes so rapidly, | can't pause for bregath.



| saw mysdlf on the news today—moving dowly, asif through molasses. I'm beginning to fed like history.

The engines seem to be working well, thank God. | wish | could move my ship into orbit around the
black hole and not have to worry about the engines. But then I'd lose my line of sight with the antennas
and wouldn't be able to communicate with home. | couldn't bear that.

Anyway, around athree-hundred—meter horizon-diameter black hole, that orbit would be too fast to be
dable.

But abovedl, itisthe diverter board that obsesses me—that little triangular circuit board that ismy link
to home. When I'm working onit, | can hold off the despair.

"Who isthat God, he thanks?” the Keeper signaled.
"I'm not sure, Keeper. Perhaps you should ask a Theon."

"That iswhat | was afraid of."

* ok Kk
Entry 86

Explorer Clock: ERROR

Capsule Clock: 26 Jun 2048—09:00

| look at mysdlf in the mirror and see that I'm ragged and exhausted. It's hard for meto deep. | don't
want to, and when | do succumb to deep, months pass.

* ok x
Entry 88

Explorer Clock: ERROR

Capsule Clock: 28 Jun 2048—09:00

Jennifer isgetting married.

Asmy ship sinksinto the abyss, Earth-time moves ever more quickly. I've watched asmy little girl has
grown up: going from Browniesto Girl Scouts, discovering boys, going off to college and now is about to
get married. (I'm redlly happy for you, Jennifer. He seems a nice guy—not much younger than me,
actualy. At least | don't envy hisyouth.)

* * * %

Entry 89
Explorer Clock: ERROR
Capsule Clock: 30 Jun 2048—07:49

I'm afraid my wife has aged badly. | hate mysdlf for it, but | find I'm becoming repulsed by her wrinkled
face surrounded by white hair. It fed sasif I've married agrandmother. “ Grow old dong with me.” God,
| wish| could.

Mark, my twin and soul mate, isbecoming an old man.



Needlessto say, NASA has not sent out arescue ship, and I've grown tired of asking them why. Either
they don't have the technology or they don't have the money. Even if they did send in aship, theré'snot
much for meto go back to. My colleagues are dying likeflies.

Damn it! When will this diverter board be done?

Entry 90
Explorer Clock: ERROR
Capsule Clock: 01 Jul 2048—09:00

| don't have video communications anymore and have to make do with old-fashioned audio and text
transmissions. Not that the news from homeis good. My wife has died, and my brother is near desth.
Jennifer is 64, dmost twice my age. She cdls me by my first name now, as*Daddy” seemsincreasingly
ingppropriate. At my current rate of time flow, shelll diewithin hours. | don't know if | can take that. |
love her dearly, and she's my last connection to Earth.

I've finished the diverter board. Now I've got to wire it into the Richardson Field controller. It's
sraightforward, but it requires precison. Onedip and it'sdl over.

* * % %

Entry 92
Explorer Clock: ERROR
Capsule Clock: 03 Jul 2048—10:26

I'm utterly alone. The Earth link has gone down. | don't know why. | guess after a century or so, the
antenna-targeting servos were bound to fall.

Why am | gtill updating my log? Jennifer's dead. Thelog wasfor her. Habit, | guess. Something to do. An
attempt to keep my wife and daughter divein my mind. | don't know.

Thediverter board is connected. All | haveto doisto turnit on. But, I'm afraid. What if it doesn't work?
I'll either die or be left without hope, and I'm not sure which isworse.

I'm staring at thelittle triangular diverter board—my three-sided salvation. | hope and pray.

I've got to stop temporizing. I'll have a cup of coffee and throw the switch.

* ok Kk
Entry 93

Explorer Clock: ERROR

Capsule Clock: 03 Jul 2048—11:31

It didn't work.

"I go dark for him,” signaled the Keeper, “ even though if it had worked, | assume we'd never
have gotten the journal. But till, | grieve.”

The Librarian emitted a field of shared empathy.



Entry 95
Explorer Clock: ERROR
Capsule Clock: 05 July 2048—01:16

I've come to grips with the failure of the diverter board. I'm done but | have humanity'sworksall around
me: ghosts of humanity. | fed like aghost mysdif.

Since I'velogt contact with Earth, | don't fed asif events are rushing by anymore. | havetime—all the
timein theworld.

| talk to myself and play chess passonately—not against the compuiter, but againgt mysdlf. Isthis
schizophrenia? | wonder if my mind isgoing. I'd hatethat sncemy mindisal | haveleft. | find mysdlf
humming Bach fugues, using the drone of the engines as counterpoint. The engines are acomfort. They
semdive

But why after all these thousands of years, has no one cometo explore this black hole? Even if they've
long forgotten me, what's happened to humanity's drive for exploration? For that matter, what's
happened to humanity? I'm plagued by the thought that there may have been another Dark Age from
which the Earth has never recovered. Why el se would they have given up on the universe?

After dl that has happened, | don't know why thistroubles me so much, but the congtellations have
changed. The stars are drifting out of position and the sky that 1've watched since | wasasmall boy is
turning dien. Orion, UrsaMgor, Cassiopeia... | have the urge to reach out and put the stars back where

they belong.

At least the Sun will pretty much stay put. The black hole and the Sun arein fact awesk binary system.
Theblack holewill stay in the solar neighborhood indefinitely.

Entry 96
Explorer Clock: ERROR
Capsule Clock: 05 July 2048—13:00

One more isolation—thistime from mysdf. Apparently, the magnetic pulse from the diverter board
scrambled the computer's hard drive. The programs are okay; they're on ROM. But my journal has been
trashed. I've worked hard to recover as much of my log as possible—committing it to paper thistime. |
don't know why | fedl so attached to thisjournal, especidly as|'m the only one who'll ever read it.

Now I'm printing out hard copy of the entriesas | write them. Theré'sacomfort in paper.

M
Entry 97

Explorer Clock: ERROR

Capsule Clock: 06 July 2048—15:12

The Sun hasjust goneinto its red-giant phase. Its diameter reaches out to the Earth's orbit. The Earthiis
now acharred cinder.



Sincethereislittle e seto do, I've been making astronomica observations—measurements of thetime
rate of change of the Hubble congtant. (My little girl isgone, so | can write like an astrophysicist again.)
Mark was right. The universe will die the entropy desth of expanding into nothingness. Gosh, I'd liketo
tell him that, but he's been dead for billions of years. | know the answer to the ultimate question of
cosmology, but thereisno oneto tell.

* * * %

The Keeper quivered in surprise, an electromagnetic aura of excitement radiating from his body.
“Billions of years? Are you sure of the time unit?"

"Completely."

"Thisiswonderful, fantastic, great!” He flowed over to the Librarian. “ Do you know what this
means?"

The Librarian exuded shared joy. “ Yes, Keeper. But | didn't want to spoil the thrill of your
discovery."

The Keeper threw excited electromagnetic spikes to the extremities of the lab. “ The Theons are
wrong,” he signaled. He grew dark, then focused on the Librarian. “ You must publish the journal
immediately. If the Theons are shown wrong that the universe was created one million years ago,
then they're totally discredited. We can outgrow thisidiotic idea of Artistic Creation."

"Agreed, but...” The Librarian emitted a soft aura of tentativeness.
"Not you too, Librarian.”

"No, no. Of course not,” signaled the Librarian. “ But | do wish there were an aesthetically
pleasing explanation of the origins of life on our world."

The Keeper's aura clouded. “ Yes. It isa vexing question.” It brightened. “ Now about that
journal..."

"Yes, of course. I'll beamiit directly to the Disseminator. Do you wish to scan the rest of the
document before | do?"

The Keeper paused. “ No. I'mtoo excited to scan more at the moment. I'll absorb the rest when it
hits the ether.” He exuded a contemplative aura, then set the cylinder on a lab table. “ Sill, I'd
like to meet here again tomorrow—at first light plus two, if that is possible for you."

"Yes. Certainly."
Shortly after dawn-major, the Keeper stormed into the lab. The Librarian awaited him.

"The cursed field-dead Theons,” the Keeper signaled, choppily. “ They claimthe journal is a hoax
and the craft a clever fabrication. They cite the lack of an alien body as proof."

The Librarian, his aura showing dejection, signaled, “ | know. The Theons have always been
better at dissemination than we've been."

The Keeper showed agreement. “ I'm afraid so. With this claim of fraud, they'll be stronger than
ever.” He flowed to the lab table and took up the cylinder. “ In the frenzy,” he signaled, “ | didn't
manage to finish scanning it."



"There's not much more,” signaled the Librarian. “ Please feel freeto scan it now."

"Thank you."

kK
Entry 98

Explorer Clock: ERROR

Capsule Clock: 07 July 2048—11:22

It'samost funny. | was going over the diverter board. There was a cold solder joint—a damned solder
joint. It was an easy fix. Took fifteen minutes.

It still didn't work. When | hooked it up, the board emitted awild assortment of eectromagnetic field
sggnas. All the computer and video monitors go crazy when the diverter ison.

But thetragically funny part isthat the diverter diverted me from finding the solution. 1 worked the math (I
can't understand why NASA didn't come up with this) and found that if | used an escape pod, | could
maneuver itin front of the Time Capsule. The Capsule's Richardson Field should shield the pod. | could
samply blast free of the black hole. | can't allow mysdlf to think about it—to dwell on billions of years of
what-ifs.

| can escape now, but there's no place to go. Escapeis pointless.

k%
Entry 99

Explorer Clock: ERROR

Capsule Clock: 08 July 2048—09:33

It will be quiet soon—Tlikethe till of amountain valey after agentle snowfal. Very soon now, I'll turn off
the engines. After ashort while the Time Capsule will pick up speed, plunge through the event horizon
wheretime in a sense stops, and then fall to the naked singularity at the center. | wonder how long the
Richardson field will protect me from being crushed or pulled apart by tida forces. Maybe
forever—whatever that means.

| feel somewhat better now that 1've made a positive decision. Strange, but until now 1'd never
consdered suicide as particularly positive.

| still have enough scientific curiogity left to wonder what it'll be like going through the event horizon. It'sa
gmall, vestigid curiogty, though, as| have no one with whom to share the experience. “No manisan
idand,” somebody said, John Donne, | think. | dmost want to laugh. How could he have known? How
could he have possibly known?

Itsfunny. Asl die, so too will the universe. It will not outlast me. Strangely, that isacomfort.

| fedl the need to die with some emblem of humanity—music perhaps. What is appropriate for the deeth
of the universe? Beethoven's Ninth? Schubert's Unfinished Symphony? Well, if it's not finished now, it
never will be. I think I'll go with the Ninth.

* * % %

Entry 100



Explorer Clock: ERROR
Capsule Clock: 08 July 2048—10:00
I've just had breakfast—my last medl.

With Beethoven playing in the background, I'm writing this—probably my last entry—yprobably the last
entry (100 isanice round number for the end of time).

All that'sleft for meisto throw the switch. Then, | can use my telescope and watch the Milky Way die.
Asfor the other gaaxies, they'll grow so distant that they'll be beyond the resolving power of my scope.
In my mind, | seethe starsturning blue from the gravitation field—alovely, rich shade of blue becoming
deeper and fading to invisible ultraviol .

But then, perhaps Einstein-Rosen bridges do exist and as| go through the black hole, I'll passthrough a
wormhole and travel back intime. | could come out in physica space, filled with stars and galaxiesand
warm living souls. And since all NASA spacecraft arefitted with SETI-kits, including thisone, | might
even be able to communicate with those souls.

Thisisabsurd; I'm kidding mysdlf. The certain outcome is degth. Let it be quick.

My family, my friends—they lived their naturd lives. It makes no sensefor meto grievefor them. | can
only grievefor myself—and | refuse to do that any longer.

My hand ison the switch. I'll missthe sound of the engines.

* * % %
"o, that'sit,” signaled the Keeper.
"That'sit."

"Too bad.” The Keeper started for the portal. “ It would have been exceptionally helpful if we'd
had the body."

The Librarian signaled agreement.
"But how isit | wonder, that we have the craft?"
"I have a theory,” flashed the Librarian, displaying extreme modesty.

"Doyou?” The Keeper gestured that the Librarian draw closer. “ Come. Join me in my studio for
sustenance.

"I'm honored. Thank you."

" Afterward, tell me your theory.” The Keeper radiated a deep-thought aura. “ And since you are
the principal authority on the alien, perhaps you and | together can find something in the
document that would prove the creature's existence.”

* k% k %

"No!” Conrad moved his hand away from the switch. “Thisis not theway for humanity to die” He made
afistand let it fall to the console. “Last one leaving the universe, turn off the lights.” He shook his head.
“No."

Snapping to his feet, he backed away from the pilot's console. He wasn't sure what changed hismind;



maybe hisingtinct for self-preservation, maybe hislonging for home. Earth was no more, of course, but
he «till could end hisdaysin his own solar sysem—if he could bresk free.

He opened the connecting hatch to the | eft-side escape pod. Fedling pleasure at the thought of leaving
the Capsule, he grabbed hisjourna and started through the hatchway. Then, aimost out of a sense of

whimsy, he pivoted around, pulled free the diverter board from itswiring harness, and took it with him
into the pod. Assembling that board had been the work of eons.

After strapping himsdlf in at the pod's pilot's console, he powered up the eectronics and turned his
attention to the navigation cluster. He paused. There was no Earth to navigate to. But he could
auto-locate Saturn. He let out abark of achuckle. Titan, in fact, had been the last solar system body held
set foot on. It was as much home as anywhere. He set in the A.l. navigation parametersfor Titan.

Before garting the engines, he ran through amenta checklist. HisNASA flight training had taken hold; he
had amission again. Logic suggested that since he had two escape pods, he could set thisone on
remote-launch and watch from the Capsule to seeif it worked.

Quickly, he released his harness, and dashed back to the Capsule. Hewhistled. The physicd activity had
made him fed human again.

Inthe Time Capsule, he took remote control of the pod. Hearing the clank as the pod separated from
the Capsule, he eased the pod to a position directly over histop viewport. It didn't take much thrust as
the pod was wdll within the Capsule's Richardson fidld. Gritting histeeth, wondering if the viewport
would stand up to the blast from the pod, Conrad threw the pod control to auto-navigate. He held his
breath as he pushed the launch button.

The pod moved dowly &t first, then rgpidly gathered speed. Conrad whistled in astonishment at how fast
the pod accelerated. Then heredlized that it was a gravity effect; the pod's clock was speeding up asit
escaped the black hole. The pod would reach Titan many months before he could possibly arrivein the
other escape vehicle. But the point was—it worked. He had aticket home. He smiled. Odd, thinking of
Titan as home.

Conrad stretched, then scrambled into the remaining pod. He reprised his actions on the first pod, then
hit the control separating the vehicle from the Capsule. His craft, buffeted by the turbulence from the
Capsule's engines, shook like abicycle on arailroad track. He maneuvered the pod to Sit over the
Capsule and the vibrations ceased. Conrad took a deep bresth, dowly blew it out, and then levered the
thrust control to full. The engine roared, the craft trembled, and the accel eration forced Conrad deep into
his seat. It took along hour, but the pod broke free of the black hole. Conrad moved his hand to pull
back on the thrust control, but then changed his mind. Having no reason for caution, he ran full-speed
toward Saturn. Thistime, relativity would work for him. With the Richardson engines, he could trave at
near light speed and reach Titaninamost notimeat all.

He dapped a hand against the control panel. Damn it. | |eft the journal in the other pod. He shook his
head. Asif it matters.

Three hourslater, as measured by the pod's elgpsed time meter, he reached the Oort cloud, the nomina
boundary of the Solar System. He dowed his engines, and then dowed them further as he cameinto
Saturn's neighborhood. Through the forward viewport, the Sun loomed large and Saturn gleamed with
magnificent intensity under the red-orange light. Although the Sun was now alow-luminosity dtar, it was
huge and, rlatively speaking, close. As he watched, the auto-navigation system directed the pod toward
Titan.

Shifting his attention from the viewport to the computer screen, he pulled up amanud navigetion display



and eased the pod into a close orbit around the great satellite. After amoment of relaxation, reveling in
the sensation of weightlessness, he switched the monitor to the pod's forward camera.

Hejerked forward against his harness, staring open-mouthed at the monitor. Unlatching his congtraints,
he push-floated to the viewport and gazed out. He had trouble believing what he saw; Titan looked like
Earth—oceans, green continents, fluffy cloud cover. But the spectrum was shifted toward the red—Earth
through rose-colored glasses. Thisisimpossible!

Then he remembered reading a paper theorizing that in eght or so billion years, the Sun initsred-giant
phase would heat Titan to the point where the temperatures would be in the habitable zone. Conrad
amiled. It was great seeing avalidation of theory.

In afit of scientific curiogty tinged with hope, he pushed back to his console and made some
measurements.

He ran aspectrographic analysis of the atmosphere and surface, and then ran them again before allowing
himself to believe the reaults; the air was actually breathable, the atmospheric pressure like Earth's at sea
level, and the oceans composed of water—afar cry from when held been here last: 95 percent nitrogen
atmosphere a sixty times Earth's pressure, surface temperature of—175 C.

He returned to the viewport, thistime merely to drink in the beauty of nature. Saturn's disk subtended an
angle of about five degrees—about ten times that of the moon as seen from Earth. And the Sun, at about
fifteen degrees of arc, appeared thirty timeslarger. But with itslower luminosity, Conrad could gaze on it
without hurting hiseyes. Smply beautiful!

Conrad returned to his seat and fastened his harness. Hisdegtiny, brief though it might be, lay on Titan. In
preparation for landing, he switched the monitor to the down-looking cameraand cranked up the
magnification. He needed flat terrain to set down safely.

"What?' Conrad felt asif held been struck. Straining forward in the harness, he peered at the monitor,
trying to see deep but being limited by pixels. There was no doubt; structures, artificid structures, were
dowly drifting across the screen. The regularity and complexity of the view suggested amedium-sized
Earth city. Conrad let out a breath he didn't know he was holding. Therewaslife on Titan, intligent life.
He shook his head in wonderment.

When the shock had subsided and the “ city” had drifted out of view, Conrad tried to think it through. The
obvious answer was that people of Earth had migrated to Titan before the Sun went red giant. But ashe
considered it further, that seemed astronomically improbable; at that point, Titan would till have been a
dark, frozen, uninhabitable world. And anyway, hed been monitoring Earth and had seen it go dead.

Asfor colonigts from another star system, that too seemed a stretch; he would have likely seen the traffic
and the voyagers would surely have explored hisblack hole.

Conrad shrugged. Life must have just evolved naturally on Titan. He narrowed hiseyes, redlizing that
evolution was an even less likely solution than were his other ideas. The Sun's red-giant stage could not
possibly have lasted for more than about seven hundred million years. There was not enough timefor a
high order of lifeto evolve—not from acold start at any rate. And his expedition had found no trace of
life whatsoever on Titan, not even any complex organic molecules.

Thinking about his Titan expedition, it suddenly hit him. Evolution spends mogt of itstimein the
microphase—the development of microbes and single-cell organisms. If Titan had been seeded with
those microorganisms, then there would have been time for intelligent life to evolve.



Conrad laughed, a sound grown unfamiliar to hisears. It had to be the waste canisters from the
expedition. When the satellite warmed up after those billions of years, the canisters decayed, spilling
microbe-rich human waste onto the surface.

Humming softly, Conrad seized the controls and began his descent to the surface. He smiled. He could
drink the water, at least after boiling it. And since Titan's life was derivative of Earth's, if hisluck held, he
might even find food; his destiny might not be as brief as held expected. And it would certainly not be
boring.

In his eagerness to go forth and meet his descendants, Conrad had to force himself not to rush the
landing. He could scarcely bear to waste even aminute.

Copyright © 2006 Carl Frederick
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INTIMESTO COME

Our November issue leads off with “Imperfect Gods,” anew novelettein C. Sanford Lowe and G.
David Nordley's series about aresearch project so big that it won't fit in one story—or even one solar
system, or one century. “Kremer's Limit,” in our July/August issue, was set relatively closeto home,
“Imperfect Gods’ takes placein acolony around Groombridge 34A (dmost twelve light-years away), on
aplanet called New Antarctica—at story time the most Earthlike extrasolar planet but, as the name
suggests, dill quite different. And if you think cooperation over such times and distancesis easy...

Well dso have avery different novelette by Grey Rallins, and a potpourri of stories by such writersas
Wil McCarthy, Jerry Oltion, and Catherine H. Shaffer, including alittle something for the season.
“Floatworlds,” the science fact article by Stephen L. Gillett, Ph.D., looks at atype of world familiar in
sciencefiction, and where such places might actually exist and what they might belike.

And, of course, welll have Part 111 of Robert J. Sawyer's four-part novel Rollback.
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THE ALTERNATE VIEW: THANKSGIVING MUSINGS Jffery D. Kooistra

It's Thanksgiving time here in the States, and one thing I'm thankful for is, as one might expect, my
children. Haley, Ashley, and Joshua are dll good kids. What | often find most interesting about them,
despite how self-absorbed this sounds, are those parts of me that | see resding within them.,

Haley definitely favors Dorothy in looks and stature, my half-Japanese wife being on the short side.
Though remarkably precocious intellectudly as ababy, Haey seems destined to be ajock. There's
nothing wrong with that, but sometimes | think the only thing she inherited from meis poor penmanship.
Ashley favors my side of the family in looks, and wastaler than her mom by age nine. If | wereto pick
one of my kidswho ismogt likely to pursue aliterary career, she'sthe one. She also sharesmy interest in
science and nature, and isthe most likely of the three to bury herself in abook and get cranky when
interrupted. She wanted both a microscope and atelescope for Christmas and she got them. Sheinvents
robotic aligators out of Tinkertoys and dreams of one day finding Narniafor redl.

My son Joshuais the youngest, and has persondity traitsin common with both of hissisters. Though my
girlswere tomboys, when Joshua came aong, Dorothy and | saw the difference between little girlswho
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act likelittle boys, and an actual boy. Though the girls played with their share of toy cars, Joshua was our
firgt child to take apicture of acar from amagazine and make motor noises as he raced it dong thewall.
Hisssters share hisinterest in making things, but they are not at al asfond of bresking them. Only my
son exhibits, asdid I, that typical behavior of the mechanicaly inclined child—deiberately taking or
breaking things apart just to see what'sinsde or how they work. More than that, he's the only one that
likesto exhibit athing with springs and gears, or chunks of circuit boards with stray wires and colorful
capacitors, asan objet d'art.

With age comes maturity, or at least the requirement to keep up the appearance, so |, of course, no
longer tear things apart just to scope out their insdes. Okay, that'salie. Actudly, | don't hesitate to help
Joshuatake things apart if he can't quite manageit on hisown. And | ill do it for mysdlf, only now |
clamthat I'm *harvesting parts.” Sometimes | even keep those parts, if for no other reason than that they
are pleasing to the technological eye.

However, taking things apart to see how they work just isnt asfun asit used to be. | don't think it's
because I'm older—the problem is that technology isn't astrangparent asit used to be. Sure, you can ill
disassemble asmple wind-up watch and figure out what the gears do and how the spring mechanism
drivesthe gizmo. But you can't learn awhole heck of alot when you open up an eectronic watch unless
you dready know quite abit about them to begin with.

The same goesfor aTV or even asmple AM radio. Take the back off the radio and at best you only
see afew wires. Most everything ison acircuit board, and some of the components are literaly black
boxes |ooking more like a Cubist'sidea of aspider than anything having to do with eectricity!

| miss those days when technology was trangparent to the mechanicaly inclined boy or girl. | only caught
the extremettail end of that period, and only benefited from it asmuch as| did because my father (about
whom you can read in my June 2006 Alternate View, “My Mydterious Father") knew how to do
everything and | could watch him.

Perhapsthat's dso why Golden Age science fiction sings to me with such a sweeter voice than most of
the more recent stuff. | don't think it isjust because | was reading Asmov, Heinlein, and Clarkewhen |
was 12 and thus connect those storiesto my own youth. | think it's because those writersgrew up in an
erawhen most technology was accessible to the educated layman in away that most of it now isonly
accessible to those with atechnica educetion.

Thereisagood description of that erain the author's preface to Electrostatics by A. D. Moore (1),
which is essentidly a how-to book on build-it-yourself eectrostatic machines. Born in 1895, Moore
grew up in Pennsylvania, and had thisto say about hisformative years on page 15:

"l wasraised on afarm, where there are many problemsto be solved and many handy thingsto be
learned. And when painters or roofers or carpenters or plumbers or threshers would come, endless
questions could be asked—and | surely asked them ... But when loose from farm chores, | spent lots of
time in the plumbing shop, the hardware store, the blacksmith shop, the foundry, the machine shop, the
brickyard, the lumber mill and the glass plant. There were the cod minesto visit, and the coke ovens.
There was a power plant, where the engineer was my friend. There was the Streetcar line, where the
motorman was my friend. There was the telephone man, who cameto put new dry cellsin our telephone,
and hewould give methe old onesto usein my experiments. It was avery rich environment for akid
who wanted to be an eectrica engineer...."

Moore's experiences were hardly unique for engineers who came of agein the early decades of the
twentieth century. But he then contrasts his erawith ours:



"Coming back to you: today, safety rules prevail, and you, to my great regret, cannot wander a will ina
glass plant or other factory. ‘KEEP OUT’ isafamiliar sgn. Thisdenid of free accessto American
industry isagreat lossto afull childhood, and believe me, agreat lossto science and engineering.”

And | canonly agree. Clarke's observation about sufficiently advanced technologies being
indistinguishable from magic has applied in our own eraat least since the advent of VCRs
unprogrammable by most owners. True, we know we aren't really dedling with magic, but the practical
result is often that we might just aswell be. Going to the shaman or going to the IT guru, both do tricks
that look like magic.

What's a body to do?

Even though the thirst remains to take things gpart with my hands, 1've found a substitute to dake that
thirst, and that brings me to something else I'm thankful for, Lindsay's Technica Books (2). | found out
about Lindsay when reading the little three-line classified adsin the back of a Popular Mechanics inthe
barbershop maybe 15 years ago. Lindsay offers exactly the kinds of books aguy like Moorewould like
to seein every library, often reprinting books from along lost era. For instance, one of my recent
purchases was areprint of the 1935 Shortwave Radio Manual, edited by Hugo Gernsback and H.
Winfield Secor. Gernsback is none other than the man after whom the Hugo award is named.

Inthat Alternate View about my dad, | talked about how he used to have hisown radio and TV repair
business. Once for fun he decided to make a four-tube radio receiver straight from the schematics, only
helaid it out to physically reflect pretty much exactly the way the schematics depicted the circuitry. He
built awooden base and the tubes were inserted upside down so that the connections to the sockets
would be visble. For the common chassis ground he used a buss bar of thick copper wire. All of the
wiring was straight, just like the lines depicting wiresin the diagram.

Unfortunately, at the time | was too young to appreciate that radio, and | have no ideawhat ever became
of it. But the memory stuck in my mind and | used to think how coal it would be to go one step farther,
and actudly build atube radio with homemade tubes. That is, to actualy make the cathode and anode
and grids of avacuum tube by hand, then enclose the unit ingde abell jar and pump out the air.

| never actudly did it (well, haven't yet doneit), but someone else has, and surprised and delighted | was
when the (then) latest Lindsay's Technica Books catalog arrived featuring Instruments of Amplification
by Peter Friedrichs. There's a picture from the book right there in the catalog showing exactly what I'd
had in mind—you can see the cylindrical anode with awire-spird grid and a cathode inside that, al
enclosed in aspherical glass bottle. According to Friedrichs, these model tubes give performance
comparableto the earliest vacuum tubes. If you're at dl like me, your fingertips are dready tingling in
anticipation of making one of these yourslf.

For those who want to emulate Moore in thisday and age, | really know of no better place to start than
the Lindsay's Technical Books catalog. If you don't have your own machine shop, Lindsay has books
that will show you how to make your own. | mean that literally—books are offered that will show you
how to make ametd lathe, milling machine, drill press, sheet metal brake, and others, and dl from scrap
materias. A few additiond titleswill give you the flavor of the offerings. Build a Two Cylinder Stirling
Cycle Engine; Automobiles 1913-15; Seam Engine Projects; Manufacture of Bricks and Tiles;
Electrical Things Boys Like to Make; Secrets of Building An Alcohol Producing Still; Building
Small Barns, Sheds, and Shelters; Mechanical Devices for the Electronics Experimenter ; Metal
Soinning; How to Build a Forge; Proceduresin Experimental Physics; and incredibly, Saturn: The
Complete Manufacturing and Test Records, perfect for anyone who wantsto take a Seturn V- Moon
rocket apart to see how it works, but doesn't happen to have one at hand.



Even though I've been getting Lindsay Book Cataogs for years, I'm still amused by the unusua and
humorous nature of some of the offerings, likethe | Just Love to Fart Cookbook, which contains
recipes to enhance the flatulence in your life. Thereisaso Gems of American Architecture, a
mock-cata og featuring 22 different “brands’ of outhouses from their find golden age during the Great
Depression. And if you'reinto siege engines, there's The Art of the Catapult by William Gurgtdle, in
which you will learn about catapults, both their physics and their history, and how to construct your own
working models.

A. D. Moorefinished that last paragraph | quoted about our erawith this thought:

"What can you do to help make up for it? Y ou can steam ahead on your own, as an experimenter,
learning about materials and processes and functions, having your own failures and successes, acquiring
common sense and judgment as to what will work and what won't. Thereisjust no substitute for
acquiring thiskind of know-how.

"If this book does nothing more than coax you into experimentation with e ectrostatics—or anything
elsel—it will have served agood purpose.”

And that goesfor this column, too.

Copyright © 2006 Jeffery D. Kooistra
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WHERE LIESTHE FINAL HARBOR? by Shane Tourtdllotte

[llustrated by Mark Evans

* % % %
Some exceptional individuals give extraordinary sreviceto ther fellows. What do we owe them
inreturn?

Where have dl the navigators been going?"

The young man set down hisdrink as peripherd talk in the station lounge crested, then receded. “If you
think | can answer that question, it's going to be ashort interview."

Chloe Robertsleaned in just abit, ahoned technique for her. “ Asanavigator yoursalf, don't you wonder
sometimes? Don't you worry?"

Pasca Mesereau's face grew solemn. It looked natura for him, the direction in which his still-boyish face
was evolving. “I have my dutiesto worry about, Ms. Roberts. That's enough to occupy anyone.”

That was a standard sentiment among navigators. Their linkswith ships' computers, crucid for
faster-than-light travel, were draining experiences. How draining they were, the navigators done knew.
Chloe was enough of aprofessona skeptic, though, to see what they could gain from overgating the
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matter.

"Well, other people are noticing the trend, and it worriesthem. FTL navigatorsare acritical, um,
component of modern society.”

"Y ou were about to say ‘commodity,” Pasca observed.
"No. | don't think that.” Was she about to lose him?

"When therés alimited supply, that's how people start thinking.” Hisface shifted. “1 guessif you hear
other people say it enough, you can gart thinking it, even if you don't believeit.”

Chloe sighed inside. If Pasca was making excuses for her, she had him on the hook. Asusua, her natural
charms were making her reporting work essier.

"But your rarity isal the more reason that people worry,” she said. “We can't afford to lose navigators,
but very quietly, dmost secretly, we are. They just vanish from one port or another—no pun
intended—and by the time anyone reports them missing, it's hopelessto try to track them down.”

Pasca sipped hisdrink. “It's not something I've ever heard other navigators discussing. Maybeit'sa
taboo—weve got some—but there'sjust no talk.”

That didn't surprise Chloe. The few navigators shed spoken to since arriving in the Zeta Reticuli B
system, and most of them back at Chi Ceti, had been tight-lipped about the disappearances, and
everything else. Sheld thought they were excluding anosy outsider, whatever fame she might carry.
Perhaps they were that way even with themsalves. That was why thisyoung fellow was so promising, o
far.

"What about the navigators who diein transit, and get buried in space or on some remote corner of a
colony planet by their colleagues? A few people think that's a cover-up of something.”

Pasca shrugged. “I can't help what people think. If that's how navigators want to be treated after they
die, well, were atight-knit group. Well look after our own, to the very end.”

"l understand,” Chloe said. 1 wouldn't deny anyone that respect. Still, that kind of thing seemsto happen
alittle too often.” She passed him acomplate. “ Take alook at those numbers.” He read the plate with
someinterest.

"It's happening more and more often,” she said. “ The disappearances go back decades. | think they go
al theway back to Prahlad Shastri."

Pasca nearly dropped the complate. “ That Shastri? This Shastri?” he said, waving a hand to encompass
all of the Shastri Orbita Station, where they and thousands of others were at that moment. Chloe
nodded. “I ... well, | knew he had gone missing, but he was an explorer. That's aways been dangerous,
especidly so thirty-seven, thirty-eight years ago.” He passed back the complate. “1 think you're on the
wrong track."

"l have reason to believe I'm not.” Chloe had lowered her voice, and Pascal involuntarily shifted closer to
her to hear. “Isn't there anything you've ever heard about these things?!

"I don't know. I...” As he sammered, Chloe pulled closer, receptive, hanging on hiswords. “ Navigators
redlly revere Shadtri,” he said, dmost whispering. “ There are others who charted more systems, more
distant ones. There are others who disappeared. But he'stheicon, especialy among the older navigators.
| don't see how that fitsin your puzzle, but—"



"Mesereal!"

A fiftyish, dark-hued woman was walking over. Chloe had questioned her yesterday, with zero success.
She didn't even know her name.

"Wethought it was her,” the woman said. “ She's been pestering navigators the past two days. Come on
back to the Quarter.”

"l beg your pardon—" Chloe started to object.
"She wasn't pestering me,” Pascd said. “ She had afew questions, and I—"

"Y ou've just been navigating three days solid. Y ou haven't even had time to deep since you came aboard
Shadtri."”

"I had afew hours before docking. I'm okay, Thalia. Maybe alittle peaked.”
"| can reserve you aroom—"

Thalia skewered Chloe with aglare. “He has aroom in the Navigator's Quarter.” She turned amore
motherly look to her felow navigator. “Pascd.”

Pasca wavered. “Ms. Roberts, maybe we should continue this another time."

Chloe knew when she was licked, for the moment. “I'll be here awhile longer, Pascd. Cal me anytime.”
He nodded.

Thaliagave her a scornful, up-and-down parting look, then led Pascd away. “ Just what kind of
proposals was she making?’ Chloe heard her ask Pascal asthey wended through the crowd. Chloe was
too mad to blush.

* k% k %

She staked out the lounge and other public areas for much of the afternoon and evening, but no more
navigators appeared. They kept to their specialy assigned quarter, the one most sizable stations had.
Word had probably gone out to avoid her, same as at Bluford Station back at Chi Ceti V. She couldn't
enter the Quarter hersdf, of course.

Shereturned to her room after an unsatisfying dinner. There wouldn't be another ship arriving at Shastri
for two days, so no more navigatorsto buttonhole for awhile. Unless one of her feders paid off, she
would make no more progress tonight or tomorrow. And maybe not after that.

Just as she was dressed for bed, her handbag chimed. Sheraced over to pull out her palmphone.
“Hello?” Therewas only the faint pop of adisconnected link, then the standby tone.

Chloe smiled, went to the door, and drew it open adecimeter. A short tranducent rod rested on the floor
just outside. She snatched it and shut the door. Her contact in the computer center had come through. He
had refused attribution, fearing for hisjob, but he had ddlivered, and that was enough for Chloe.

Her travel comp was on atable near one wall. She dipped the rod into one of its dataports and spoke
her ingructions. “ Data analyss. Same parameters as Bluford Station data. Don't wake me when you're
done. I'll review everything in the morning.”

She managed to deep well, without being tempted to check her computer's progress. Once shefirst
opened her eyesin the morning, though, there was no comfortable drifting back into dumber. She took



the comp into the bathroom and had it read out its results as she showered.

The rumorswere right, again. Plenty of navigators had been here, departed, and never made system-fall
again. There wasthe same pattern of increasing rate of disappearance, a building phenomenon. Added to
the numbersfrom Chi Cei, it was now definitely risng as a percentage of active navigators.

And that was if these were the main two points of disappearance, as those few spreading the tales back
on Earth had suggested. If there were other loci for the trend, this secret wouldn't keep much longer, as
the di sappearances would soon be too common to miss.

The ages of the vanishing navigators still averaged quite high, with adight downward trend the last
decade or so. If it was some navigation-related maady, as she suspected, thisaugured ill. Whatever
chronic effects FTL navigating had, they were finishing people off younger.

Chloe shut off the water and reached for atowel. Her computer was now reciting its findings on the
courses of shipswhere navigatorsdied in trangit. This part wasn't adding up. She stepped out of the stall
and listened closer.

To and from Chi Ceti, the bulk of those courses had passed in the general direction of Zeta Reticuli. Here
a ZetaR, though, the courses weren't leading anywhere near Chi Ceti. They weren't centering on any
major colony or hub, just adiffuse collection of secondary ports.

"Project astarchart,” she ordered. “ Show the tracks of relevant trangits to and from Zeta Reticuli B."

A congtellation appeared in the air, with aspray of fine lines erupting from the pair of bright dots that
were the Zeta Reticuli suns. Chloefound it little help. “ Add tracks of smilar trangitsfrom Chi Ceti."

Lines sprouted from that star. The main bunch passed severd light yearsto one side of Zeta
Reticuli—and intersected the densest part of the tracks coming from that system.

Chloe stared at that juncture. Her origina hypothesis dissolved in the interference light of those crossing
tracks. What was risng in its place was inchoate, but compelling. She had learned from past assgnments
to trust thisingtinct: it had never betrayed her. She had also learned not to hesitate when alead like this
appeared.

She had the computer red off afew system names, which she committed to a complate and memory.
She got dressed, packed up her computer, then packed up everything elsein her room.

At the room's Net station, she called up the charter docks and looked over the small shipsthey had
available. Finding the best bargain she could on something with a good sensor suite, she toted up the
numbersfor the lease fee, depost, fud for sixty light years of travel, and stocks for amonth. It wouldn't
break her corporate account, but it would leave her margin thin. She didn't hesitate.

With the ship's service number in hand, she called up the navigators roster. Every navigator on the
station who was available for hire waslisted here. Many worked independently, so she'd have no trouble
finding one, assuming they wanted to be available to her.

If shewaslucky, though—there! Pascal Mesereau. She pulled up hisinfo box. She had been right about
him being young: twenty-six, two years younger than she was. Even S0, he had five years of experience
asanavigator. She could trust him, professondly.

She entered her request, giving the service number and docking bay of the ship for confirmation and a
deposit on hisfee. That done, she checked out of her room and settled the hill, then walked out, luggage
intow, toward the docking bays.



* * % %

Pascd passed through the inner hatch, not moving his eyes off Chloe. “It really wasyou,” he said. “If this
isaruseto get some quiet interview, Ms. Roberts, I'm afraid I'd have to report it to the Commission.”

"It'sno ruse, Pascdl. It'salead. | need to take alook at afew systems.”
Pascal il looked guarded. “Okay, which systems?”

She handed him acomplate. “ Those four."

Helooked it over. “But there's nothing there.”

"Nothing we know about.” She waited for areaction. “ Are you willing to sign on now, or do | need tofill
you indl theway?'

"It'snot just what | know. It's ... I'm not sure anyone's done these routes before.” He looked up, hisface
unsettled. “Y ou do know that it's tougher to navigate an uncharted route, right?”

"More dangerous?'

"Some. It'saso harder on...” He composed himself. “It's easer on a navigator when he has records from
other ships, to get afed for the texture of underspace adong that course. New territory requires greater
concentration, greater ... exertion."

Chloe nodded dowly. “Areyou not up to it?

Her needle went home. “No, I'm capable. I'm rested enough. Just finished a good fourteen hours of
deep.”

Chloe hid some mild surprise. “Okay, you're ready and able. Areyou willing?” Shedidn't wait for
Pascd's hesitation to stretch. “I can go to the others. They may not like me, but someone will like the
fee"

After another moment, Pascal stepped toward her, handing her the complate. Chloe thought he was
refusing, but then he stepped past her. “Let me check something on the bridge first.”

She followed him through the hatch. He took the pilot's seat, Stuated next to the navigator's port, and
gtarted downloading records from the station mainframe. “Yes,” he said, “there has."

"Haswhat?"

He pointed to the display. “ Ther€'s been atrip from this system to one of the oneson your list. The
closest, it turns out: Zeta Doradus. It was a secondary exploratory survey, twenty-five years ago,
after—" Helaughed. “ Thefirst survey was done by Prahlad Shastri."

"I'll teke that asan omen,” Chloe said.

"Sowill I. At least oneleg of our trip should be alittle easier.”

"Our trip? Isthat acommitment?”

"l supposeitis.” Pascd cleared the display. “Have you engaged apilot yet?!

"] don't need to."



Pascal turned the seat around hard. “ See here. | don't care how small the shipis, it needsa
dower-than-light pilot. | can do it in emergencies, but—"

"Pascd, Pascd.” Chloe handed him abadge from one of her pockets. “1'm certified on smdl craft. It's
redly helpful in my work."

He examined the badge and its information screen. “ Y ou've never piloted outside the Solar System?”

"Not yet, but | haven't just been doing Earth-Luna shuttles. Should | tell you how | got mixed up with the
Kuiper Revalt four years back?'

He handed back the badge. “I remember those accounts. It's how | recognized you yesterday."
Chloe smiled modesily. “Thank you."
Pascal turned back to the console. “Okay, let's get me officially sgned on.”

* % % %
"Pascd, it'stime.”

Chloe heard no response over the intercom. She had been alone on the bridge for hours, during the
undocking, pulling away from Shastri Station, and making a vector for Zeta Doradus. Now that they had
headway and were out of the traffic lanes, she needed Pascdl.

He had closeted himsdlf in his cabin, to get some last rest before starting his duties. Wasn't fourteen hours
enough? Chloe had resisted asking that question. She wanted no acrimony with someone who'd be
sharing tight quartersfor weeks.

Soon, Pascal walked through the hatch. He approached the navigator's port hesitantly, like achild going
to the denti<t.

The port was alarge support chair, enclosed up to chest level. Above it hung aburnished hemisphere
studded insde with thousands of thin filaments. Those filaments would be the link between his brain and
the ship's computer.

It used to be that navigators had direct physical links, through jackports surgically implanted in their
heads. Technical advances now alowed for an interface lessinvasive, more eegant in design. It had lifted
some of the physical and menta burden from navigators. Only navigators could say how much.

Pascal opened the side entrance to the port: the name had outlived the jackport years. The opening faced
Chloe. “Um ... could you give me a second, to get settled in?"

Since navigators couldn't leave their stations whilein underspace, the port chairs had to handle all human
biologica needs. It seemed strange to Chloe for him to be modest about this, after five years. Still, she
turned her body and averted her eyes.

Findly, there was the snick of the port closing up. She saw Pasca ensconced, lowering the inductance
helmet toward his head. He winced a the myriad pinpricks on his scap. The hemet fastened itself
automaticaly, molding itself to his head. Hisface showed rdlief, but not relaxation.

"All right, I'min contact.” His voice sounded tighter, as though his chest were squeezed. “ Courseis st.
FTL engines powered. Trangtion in ten seconds... five ... and now.” The starfield turned to aswirl of
gray, dowly flowing past the viewscreen like turbid waters.



Pascal made a sound deep in histhroat, midway between agroan and asigh. “Were underway, Ms.
Roberts,” he said. “If you want to go to your cabin, you're free now."

Chloe looked hisway, casudly, asif his Situation were nothing odd. “Hoping to be rid of me that soon,
Pascd?'

"Uhh, no, but if you have your own—"

"I have my own post-trangition checklist. That'll keep me hereawhile.” She started onit. “ After that, |
can gtill keep you company.” She gave him another look. “ And you redly should start calling me Chloe.”

* * * %

Smdll ships, with smal FTL engines, were invariably dow. This one would need three daysto travd the
ten light yearsto Zeta Doradus. Chloe needed the time to establish hersdlf on Pascd's good side.

He might be resentful of her, feding pressed so soon after one assgnment into another one he knew little
about. Fortunatdly, she had agift for dealing with peoplein ddlicate Stuations: coaxing out information,
talking her way into sheltered areas, and afew times convincing people not to arrest, abduct, or kill her.

Chloe probed alittle into Pasca's background, letting him tell what he wanted. She learned fast when to
give him abreak. Sometimes it was those matters he had been shy about when first entering hisport in
her presence. Sometimesit wasthe drain of conversing and navigating a the sametime. That drain only
increased.

The second morning, she waked into the cockpit with a chipper greeting. “ Occupied, Ms. Roberts” he
saddully.

"All right.” She sat down, and only then saw hisface. He was blank of expression, dmost azombiein his
port, anightmare vison of what became of navigators. “Are you okay?"'

Pascd's eye twitched her way. “ Slegping. After afashion. Another twenty-seven minutes, eight seconds.”

Chloe had heard of this. The port induced afew hours of deep separately in each hemisphere of the
brain. Half his mind navigated underspace, while the other half got enough rest to keep functioning. She
sad no more, and sat dill inthe pilot's chair, waiting.

Sometimelater, light returned to hiseyes. He let hishead roll over to look at her. “Good morning,
Chloe,” he said, then rolled his head back and called up adrink from his port's dispenser. Chloe waited
for him to take alonger look, but he never did.

It wasn't that her outfit that morning was outrageous: it never was. She had taken care, though, to make it
appealing, with soft colors and silky fabrics. It dways helped with men, that and showing interest in what
they said. Pascd had shown mild interest back at Shastri Station. Now, though, he had bigger things
occupying him.

Chloedidn' let it bother her. She kept up pleasant conversation, recounting incidents from the Hartford
clone bank story and the Quaoar peace talks when he seemed interested. Sometimes, though, she would
ater her pose alittle, shift her leg just s0. Pasca never took notice.

It was late that afternoon when Pasca finally asked the question Chloe had been awaiting. “Do you know
what you're going to find on thischase?’ he said. “Of coursg, if you aren't sure of the system, how sure
could you be of what might be there?*

"I'm not sure,” Chloe admitted. “My earliest working theory wasthat navigators were dying of some



link-related malady, and it was being covered up. But that wouldn't require getting so many of the
vanishing navigatorsto pass close to a particular patch of space. They're gathering somewhere, or being
gathered.”

"Oh.” Pascdl'sfacelooked likeit did during pseudo-deep. “Gathering for what?"

"I can only speculate. Maybe they're being conscripted into some secret military force, afleet of FTL
warships being mustered for an attack on ... who knows?"

"But you said this began decades ago. Thefirst navigators they took would be dead or decrepit today.
Doesn't make much sense, even for the military.”

Chloe didn't take Pasca's bait. “1t could a so be a secret exploratory corps, but it's difficult to imagine
what they could be exploring that would need such secrecy. Except, maybe, diens.”

Pascal gave adrawn-out “Oh,” and smiled. “ That's a secret | can see the authorities trying hard to keep.
Worries about culture shock, unauthorized contacts, even belligerent acts. But they'd maintain limited
contacts, and skim away some navigators to make the runs to and from aien space. That makes sense.”

Chloe nodded. “ And they'd take older navigators because it'd be easier for outsidersto believe they had
died natura degths”

"What'sthis?’ said Pascd. Chloe explained the statistics to him. “No, that doesn't add up. Older, more
experienced navigators have the highest profiles among us. We'd be losing our best people—we are
losing them—so wed notice.”

He sank back into his chair. “ So why haven't we made abigger fuss?’ he said. “Do we know what's
happening, why it's happening? | suredon'.”

"Perhaps you don't qudify as needing to know. Not experienced enough, for onething.”

"Oh. Still, it doesn't redly taly. Why wouldn't they take some younger navigators, just asthey're coming
in? They'd get much longer service from them.”

"Maybethey are,” Chloe said, “and | haven't found that piece of the pattern.”

Pascdl fdl into astudy. Chloe waited for him to share whatever he wasthinking. Intime, sheredlized he
wasn't pondering their theories, but navigating some difficult stretch of underspace. He didn't come out of
it for amost an hour, by which time he was pale and needed aration of water much more than achat.

He never resumed that discusson. Hewaslosing interest in dl conversation, turning inward by visble
degrees. Chloe kept up her side, but as his answers and his attention grew shorter, she soon accepted
theinevitable.

Stll, she wore another eye-catching ouitfit the next day, for whatever submerged part of him might
appreciateit.

* k k %

"Trangdtion ... now.” The gray churn on the viewscreen went black, and the stars came out. A bright
white one dominated the view.

Chloe heard Pascd's gasp, and politely ignored it. She ran her post-trangition pilot's checklist, as Pasca
ran his own. When she heard him shift insgde his port, sheraised ahand to shield her eyes. A minute later,
he was out of the port, though alittle unsteady on hislegs.



"Might | ... get alittle shut-eye? Unlessyou need ... me here.”
"Go, Pascal. You've got at least six hours.” She shooed him out, then got working on scans.

They wereten light hours from the primary, twenty degrees below the system's ecliptic plane. All the
planets were visble on line-of-sight, and Chloe ran preliminary sensor sweeps on them, working
outward. The third planet stopped her dead.

"Pascd, | need you back here.” Sheran the protocol again, and got the same readings. She checked the
ephemeris again, but the contradiction remained.

"What isit?’ Pascal cdled petulantly from the corridor.
"Thethird planet doesn't match the catalog.”

He trudged onto the bridge. “How doesn't it match? Different orbit? Y ou get that sometimeswith older
urveys.

"Would an older survey ship miss an oxygen aamosphere?’

"What?’ He peered over her shoulder. The catalog listed Zeta Doradus 111 as a habitable-zone world,
with aVenusian atmosphere choking off its chancesto bear life. The planet they were scanning had
oxygen-nitrogen air, the oxygen partia pressure being amost an exact match of Earth.

"That can't beright,” Pascd said. “No sensor suite could make amisteke that large.”

"Then it wasn't amistake,” said Chloe. “ Somebody fasfied the records, either the Exploratory
Commission, or theorigind surveyor himsdf: Mr. Shadtri, forty-two years ago.”

"No. He couldn't have. Besides, the second surveyor would have found the mistake.”

"Unlessshewasin onit. That was Ursula Bosch, twenty-five years back.” Chloe scrolled through one of
her complates. “ And she went missing thirteen years ago.”

"Oh boy.” Pascd leaned againgt the navigator's port. “Whoever fasfied this had to do it immediately,
either Shastri or the Commission. A habitable world—and this one sure seems habitable—would be too
va uable to go unexploited for any length of time. It couldn't be afalse record patched into the files after
thefact.” He blew out abreath. “ Anyway, congratulations.”

"For what?" Chloe asked.
"You found it, first place you looked."
"l guesswe did. But what have we found?"

Pasca snatched some deep while Chloe let the sensors tackle that question. Datatrickled in dowly at
that range, but the picture soon took shape. M oderate temperature range, dight axid tilt with two sizable
moons to prevent excessive precession, and an orbit amost perfectly circular—at least according to the
records, which apparently hadn't falsified that astronomical fact. The planet seemed perfect.

It also seemed empty. The ship picked up no transmissions, and there were no Sizable artificia objectsin
orbit. If thiswas the base for a secret project, it remained secret for now.

Chloe waited for sensorsto catch something more, but it only delayed her decision. She touched the
intercom pand, then switched it off. Sheleft the bridge, went to the door of her navigator's cabin, and



knocked.

"Pascal ? Pascdl, | need your help.”

It took aminute for Pasca to open the door. “What's the problem?’ he mumbled.

"How soon after coming out of underspace could this ship go back in?1f it had to leavein ahurry?"
Pasca perked up. “Thisis after ashort, ten light hour jump, | assume?"

"Yes” She stepped aside to let Pasca past, and followed him back to the bridge.

"The FTL engineswould have someresidual charge, especialy after amini-jump. They could power up
faster than if they were tarting cold.” He sat down at the pilot's station to pull up some specs. “1'd say
ninety seconds, if we weren't picky about where we were going.”

"Wewouldn't be. | assume we wouldn't get logt, or anything.” Hislook answered the question. “Okay, |
wasjust asking. Y ou know your business”

"l do,” Pascd said. “ So, are we visting the mystery planet?’

"Of course. We haveto. It'sonly given us more questions, not answers.”
Pascal |eft her seat, and opened up the port again. “How close?!
"Depends on how accurate you can be bringing us out.”

"At thisrange? Within three thousand kilometers.”

"Then make it good and close. Insde the lower moon's orbit.”

"Ayeaye.” Henearly smiled, but something weighted down his mouth. He winced as the helmet made its
connections, and his eyes focused somewhere beyond the cockpit.

They went into underspace again, the gray whorls creeping past. When they popped out, Chloe went
right to the sensor readings, looking for anything that spelled danger. She found nothing. “ All quiet,” she
sad hopefully.

Pascal had hislong stare again, but thistimeit had afocus, the planet filling most of the screen. Wisps of
white drifted over expanses of blue, brown, and—it wasn't quite chlorophyll green, but closer to the agqua
of clear, shdlow seawater. “Lovey, isn't it?'

"Oh, yes. Let'sgiveit acloser look.” She set commandsto enter apolar orbit, so they could scan the
whole surface. “I'll need you to stay ready for aquick escape. I'm sorry."

"| undergand.”

Five minutes after swinging benegth the south pole, the sensors got a hit. “ Detecting metals,” Chloe said.
“Sgnificant concentrations—those are ships on the surface. Three, | count. And buildings nearby. Mostly
small, but a least ahundred. We'vefound it!"

"Whatever itis,” Pascal noted. “And if we can seethem...”
"Gotcha. I'll raise our—"

Theship'sradio crackled to life. “Unknown orbiting vessd,” said afirm female voice, “pleaseidentify



yoursdlf."

Chloe and Pasca met each other's eyes nervoudy. “I think,” Chloe said, “they'd react better to a
navigator responding than areporter. Call them back, and stay ready for trangition.”

Pascd sent thereply, giving the ship's name and registry number, and his name and navigator'slicense
number. “Stand by,” the planet said.

Pascd did not wait easily. “I think we should get away now."

"Not yet. I'll tell you when.” She saw his hands tremble and hoped it was his built-up fatigue affecting
him.

When the voice returned, hisfingers moved toward the transition controls before he heard aword.
“Pascd, your identity's confirmed. Welcome. Y ou can set down at the field, pad five. A beacon will
guideyouin."

Pascal was alittle stunned. “Copy that. Out.” He turned to Chloe. “ Do we—"

"Absolutely. I'm not walking awvay now.” She cut off his protest. “Wewon't walk in blind, either. Can
you handle the gpproach? I'm going to set up some precautions.”

She didn't need long, and she was able to retake control at the edge of the troposphere. They
approached over an uneven forest with patchy clearings. Near the horizon ran awide silver-blue band, a
dow river bordered by flatlands, then rolling meadows.

The forest resolved to individua trees asthey passed below two kilometers. Thick dark boles supported
leafy canopiesthat spread out like flattened mushroom caps or huge sea-green nail heads. Thinner layers
from seasons past flashed through the gaps.

The trees gave way to ground cover, which yielded to a checkerboard of tans, beiges, and other earthy
colors. Narrow roads led back to asmall town, its streetslaid out like spokes through concentric wheels.
Off to oneside lay abdt of tarmac, lined into six sections, haf of them occupied by small FTL ships. A
hangar stood nearby, closeto the riverbank.

Chloe stayed atentive. Sensors had shown nothing resembling active wegpons systems during approach,
but now was the best time for a quick power-up and ambush. It never happened, as she settled their ship
gently onto pad five. Sheran her landing checklist, then rechecked her safeguards.

Pascal tottered out of the navigator's port. “If you expect meto be point man here,” he said, “and you
probably do, | should tdll you | still don't know whét this placeis.”

"Neither do1,” Chloe admitted. “ And you're the one they welcomed.”
Pascal nodded. “So you'll be staying insde?’

"When theré's abig story waiting outsde? No chance,” she said, grinning. “ Besides, they'll know I'm here
soon enough. Better to be forthright with them.” She waved ahand. “ After you."

Theairlock hatch opened, letting in abracing draught of outdoor air. A short ramp extruded down to the
tarmac. As Chloe hung back, Pascal waked out, looking for awelcoming committee.

It came from the side, two men dashing over to grab Pasca. While one pinned his arms, the other made
for the hatch. Chloe hit the button too fast for him. The hatch dammed shut.



She fumbled to activate the hull camera and the outercom. Pascal was protesting as the two men, both
gray-haired but wiry and strong, thwarted his attemptsto tear loose. “What isthis?’ she heard him shout.
“What did | do?'

"Y ou weren't passed to come here,” one of them answered in agrowl. “Who gave you our location?”'
"Noone!"

"You didn't find us by accident,” the other said. *'Y ou'd better come clean. Who told you about us?*
" did"

The toughs turned toward the ship, <till holding Pascd tightly. “Who are you?"

She summoned all the authority she could put into her voice. “Chloe Roberts, Inter-Info Network.
Nobody had to tell me about your hideaway. | uncovered it mysdlf."

One of the men groaned out a curse. The other shouted, “ Captain! We need you here!”

From out of Chlo€g's camera angle, probably from the hangar, walked an older woman, her thick hair
amost wholly white. She ignored the ship for the moment, concentrating on what her musclemen told her,
then on their captive. Pascal returned the scrutiny, and his eyes went wide.

"l know you. Y oure Zhang Me-zhi."
"That'sright, Pasca,” she answered with afaint smile.
"I didn't know you had disappeared. | thought you just retired.”

Thesmilegrew. “I did.” Sheturned toward the hatch, spotting the camera effortlesdy. “Ms. Roberts, I'm
Zhang Mei-zhi. | run this place, to an extent."

Chloe studied the face. It showed no threst, for the moment. “ Pleased to meet you. What isthis place?"
"That's something | could explain better if | could show you."

"Ohno,” Chloesad. “I won't leave the ship that easily.”

"Please, Ms. Roberts. | don't want this playing out like a hostage Situation.”

"Y ou're the ones who grabbed Pascd, after welcoming himto land.”

Thetwo men looked a Zhang, asif that rebuke might be enough to move Zhang to order Pascd

released. Shedid turn hisway, frowning in thought, then reviving her smile. “We can show you, Mr.
Mesereau. Y ou may understand better.” Shelooked closer at him. “Unless you want to rest firgt. It looks
likeyou hed adifficult flight in."

Pascal thought amoment. “I ... think | want to see alittle of the placefirst."
Zhang nodded. “Orson, come along with us. Andrel, stay and keep an eye on the ship. Notify me if—"

Chloe seized their moment of distraction. She opened the hatch and bolted out. “Close!” she shouted
back to the computer, which obeyed, sealing the ship. She ended up right in front of al of them, who
Stared at her.

"Theship'slocked up tight,” shetold Zhang. “Y ou won't get inside without Pascal and me.”



Zhang's shock wore off quickly. “ All right. But you won't get inside without our permission, ether.
Andrel.” The stockier man moved to the bottom of the ramp, taking an dert, forbidding pose. “I takeit,”
Zhang continued, “you'll be accompanying our tour.”

"I wouldn't missit. Now, as | dready asked, what isthis place?’

Zhang sSghed. “Wéll, let me take—"

"Y ou don't know?'

Pascd's question left Chloe baffled. “No,” she said, noticing the looks Pascal and Zhang traded.

Pascd told her. “It's aretirement home."

* * * %

The planet had no name, other than Zeta Doradus 111. Rather, it had several names, but none had
become fixed with itsinhabitants.

"El Dorado was an obvious one, but it doesn't mesh with the purpose of the place.” Zhang wasin the
front sest of an open car, with Orson driving and her guests sitting in the back. “ Some call it Shangri-La,
but we don't have any secrets of immortality here. One person called it the Secret Garden. | confess|
likethat one. Sentimentalism aside, it fits"

They were driving, not into town, but toward the fields Chloe and Pascal had overflown. Plots of severa
grains passed by, early in their growing seasons, just tall enough to sway in the breeze rather than bend.
Chloe recognized wheat and corn, but couldn't place those stalks of a clayey red that reminded her of
buttesin the Mojave. Beyond lay vegetable plots and asmal orchard. Severa residents were tending
them with small farm machines, or by hand.

"It'sapretty active retirement for these people,” Chloe noted.

"Farming's always been work,” said Zhang. “Weve got some good equipment, so it's not too much
work. We've never lacked volunteersyet."

"Voluntears?’ Chloe said. “For outdoor manua labor?'

Zhang chuckled. “If for forty or fifty years, your version of work was stting motionless, plugged into a
ship's computer, some hedthy outdoor activity would be just the thing.”

"She'sgot apoint, Chloe.” Pascal wore abig smile as he looked at the fields and the outskirts of the
forest beyond. The nailhead trees were even more impressive from below, where one could seethe
branchesrising level on leve, buttressing the ones above. Ther trunks were smooth, amost glossy, like
something on Leviathan or New Chiron.

Chloe appreciated the beauty, but Pasca seemed mesmerized. She fought the urge to dap him and snap
him out of it. “What told you this was aretirement community?’ she asked instead.

"It seemed obvious, findly. Older navigators gathering together, no stations, no military bases. And Zhang
said shewastretired. What, you didn't believe her?'

Chloe didn't answer, instead aiming abarb at Zhang. “ So you hid awhole habitable planet, perfect for
colonization, from al of humanity, to form afarming commune?’

Zhang gave her a patient look. “We have more than agriculture here, plenty of necessary specidties. We



aren't sdf-sufficient, but we're working toward it. Asfor being acommune ... there was never a
conscious decision about that, but perhaps we are. Maybe we're ill small enough that we can function
like one. Smdl enough for pure democracy to work, too."

"Not pure democracy,” Chloe said. *Y ou told me you run this place.”

"To an extent. I'm just someone to handle day-to-day matters, or to act in emergencies, when something
needsaquick decison."

"Likeour arrivd."

"Exactly.” She tapped Orson's shoulder. “Get us back to town.” He turned them around at a wide spot
on the road.

Pasca was now looking past Chloe to watch the fields pass. “Ms. Zhang, how do navigators get to come
here? Who tdls them this place is here, and they're welcome?'

Zhang's smile receded. “We can't welcome dl navigators, or people would know something funny was
happening. We have to choose our candidates carefully, for how long they've worked as navigators, how
much the work has worn them down, and how rdligble they are, especidly in keeping secrets.”

"Y ou can keep tabs on dl that from here?’ Pasca wondered.

"No. Navigatorswho are dready in line to come here do the choosing. | won't tell you who they are.
That's something you'd only learn if you found yoursdlf tapped, since you'd be joining them in making
those decisons.”

"Y ou mean they don't come here right away?’ The idea gpparently shocked him.

"A few do, if they can pay inimmediately.” That turned two heads. “We aren't Paradise here. Y ou have
to provide enough supplies and materia's to support you however long you live here, and to maintain and
improve the colony. It'satidy sum: seven hundred thousand solars.”

"That much?’ Chloe gasped. “ And people can dtill pay it?"

Pascd turned to her. “ Experienced navigators can net that in eight years or so. And lots of navigators
don't spend very much—though now | see why some of them don't.”

Helooked off into the distance. Chloe thought he was admiring the countryside again, but Zhang saw
something el se. “We can find you lodgings as soon as we're in town. We have empty houses awaiting
permanent resdents.” Shelooked from Pascdl to Chloe. “Where are you in your diurna cycle?!

"Early afternoon.”
"Werealittle later. Y ou'll have sometimefor rest, Pascal—and you, Ms. Roberts—before dinner.”
Chloe heard a quiet emphasisthere. “What happens at dinner?”

"Y ou two will meet some more of our residents, and well have adiscusson.” She said no more.

* * * %

Chloe was washed and ready by the time her escort knocked. Pascal and another escort were waiting
with him. Together, they headed down aradia street from the town's edge toward the hub of the whed!.

They passed other houses, agenera store, and the colony clinic. This acted as both ahospital and a



homefor the chronicaly infirm. Zhang wasright, sadly: thiswas no Shangri-La. Age il took itstoll.

Opposite the clinic, they passed awedge of space given over to garden plots, sporting what had to be
locd flora. Chloe had never seen abush with such parti-colored blossoms, or flowerswith those helica
stalks, anywhere else. She saw a set of small plagues at one corner, but passed too fast to read what
they said. She didn't think it wise to hold up the procession to go back for alook.

They went to one wing of the small administration building and found the dining hdl, or at least aroom
fitted out for dinner. The table seated ten, with Six chairsaready filled. The chairs and table had afamiliar
glossto their wood. Zhang was seated, as were afew people Chloe had met or seen during her tour of
thetown. She sat at Zhang's left hand, near the head of the table, with Pascal taking the opposite seat.

"Glad you could makeit,” Zhang said. “ Thefirgt courses should be out any moment.”

Someone came through a side door with atrolley. She passed out salad bowls, put breadbaskets at each
end of the table, and poured out water. She then took a seat and Started eating with everyone el se.

Chloetried the salad, which had nothing she didn't recogni ze and was reasonably good. The bread was
different, with areddish color she remembered from the fields. She took oneroll, broke off asmal piece,
and sampled it. It was maty, with a subtle smoky undertone. She tried more, and more, until she caught
hersdf gtarting to bolt the bread.

"Itisgood, isn't it?” Oscar Menendez, the colony's carpenter, said to her left. He passed over asmall
jam pot. “Try the pryorberry preserveswithiit.”

She did, and their extra-tangy plum taste won her over fast. “It'sashame you can't sall these,” she said
once her mouth wasn't quite full. “Y ou'd make out very well."

"We actually considered it once,” Zhang said, “but it'stoo risky. Besides, redgrass doesn't yield well
enough for usto have surplus. We'reimproving it with good selective breeding, but that takestime.”

"No recombination?’ Pascal wondered.

"We're smal. We have to pick what technology we can utilize. Our agriculture supportsuswell, so
improving itislow priority."

"If this planet weren't asecret,” Chloe said, “you wouldn't have to parcd things out.”

Zhang inclined her white-topped head toward Chloe. The reporter noticed the red lump at her temple,
where one of her jackports must have been before conductance links came into use. “ That isn't going to
convince anyone here, Ms. Roberts. We need this place to oursalves. | hope we can convince you of
that.”

Chloe didn't sense athrest in Zhang's voice, but that didn't mean there wasn't one. “I'll be glad to listen,”
shesaid in her best open-minded voice.

Zhang didn't look persuaded of that. “How much do you know about navigators, Ms. Roberts?’ she
asked. “What they undergo in their work, how it affects them?”

Chloe fought not to glance over to Pascd. “More than the layman, 1'd guess, but I'm not an expert.”

"Y ou couldn't be. Y ou aren't anavigator. The common impression of the difficulties of anavigetor'slifeis
inadequate. Thereredly isno conveying it. It must be like going through extended combat, or having a
mentd illness”



"The only people who redly understand,” Menendez said, “ are the ones who experienced the same
things. It leavesyou londly in acrowd. There's even akind of londinesswhen you're with fellow
navigators. It'sagroup, but the group itsalf isisolated.”

While Menendez talked, Chloe shot aquestioning glance at Pascal. He gave the tiniest nod.

"Of course,” Zhang said, “there's the counter-impression of navigators asthis pampered elite, gouging a
hundred worldsfor avita service they cannot get any other way. I'll admit there's good pay, and retreats
at most ports catering to us. It's an attempt to compensate us. A good attempt, but one that hasto fail.

"We can't explain the burdens. It's probably best that we can't. Humanity needs navigators, fresh trainees
every year. If people knew, the gpplicant pool would dry up fast.” Zhang turned to Pascal. “Tell her,
Pascdl. If you had redlly known what you were getting into, would you have thought twice?'

Pascal |ooked flustered at being put on the spot. His eyes met Chloe's, wavered, and sank. “Yes. Don't
get mewrong. I'min now. It's necessary work, and | wouldn't just walk away fromit. But if | met the
sixteen-year-old Pascal, and | could encourage him or warn him away ... I'm not surewhat 1'd do."

Zhang patted his shoulder. “We recognize the need for navigators. We appreciate the duty we had.
However, over time, other needs overcome that.

"That'swhy the Origind Six—" She pronounced that name with implicit capitas. “—hatched their
scheme, and founded this place, as a haven for navigators who had given as much asthey could. They
gradudly let othersin on the secret, gave them the chance to join them. Most did. A few have actudly
declined. None have ever given us away. They understood well enough why we needed this place.

"Y ou understand it, Pascal,” she said. He gave her the same small nod he had given Chloe. “ Y ou, Ms.
Roberts,” Zhang said, “are another matter. Y ou're the first person to know about this world who doesn't
implicitly understand. That makes this a dangerous moment for us."

The server had gone back into the kitchen during Zhang's speeches and was now back with the main
course. They apparently had animals at the colony, because Chloe was served chicken with alight sauce,
wrapped in what looked like lettuce except for the light bluish tinge. She took a sample and discovered a
tagte like arugula.

The serving and clearing of plates gave her timeto formulate areply to Zhang. “1 don't dispute your
desirefor apleasant retirement,” she said. “I think you deserve one. But do you deserve awhole planet?'

"Y ou've seen some of thisworld,” said somebody down the table whom she didn't recognize. “ Can you
blame usfor wanting this one?"

"l—no, but that isn't my point. All of this, for less than two hundred of you? There are plenty of colonies,
Ms. Zhang, many crying out for new settlers”

"But not any new settlers. They want colonists who'll help them catch up to the pace of life on the
established worlds. They're not interested in a group that takes it dow, that's old, that's unproductive, or
isn't producing what they want produced.”

"Not dl coloniesarelikethat.”
"No,” Zhang said, “but the traditiondist sects don't include others readily.”

Chloe dmogt amiled. “Much like yourselves.™



Zhang had the grace to look abashed. “Y es, much like oursalves.”

Chloetook afew bites of dinner, to let that discomfort fade. “Y ou say you had six origina founders.
Redlly, it had to be one. Prahlad Shastri discovered the system forty-two years back, and logged false
scans of this planet. He knew what he was doing from the start.”

There was amurmur down the table, which Zhang ignored. “ That's true. He had help building the colony,
but Prahlad concelved it. Heis our onetrue founder.” She pointed down thetable. “ That's his seet, in
fact"

Chloelooked at the foot of the table. The chair there was the only one unoccupied. “A symbolic
gesture?’ Chloe said. “Present in spirit?"

"A nice sentiment,” Zhang answered, “ but no. He just wasn't up to joining—oh, so you were."

Chlo€e's head wasthe last to turn to the main door. A brown, dightly stooped man, with the barest fringe
of white hair, stood propped against the doorway. A face crowded with wrinklestold of grest age, past
ahundred and five, if Chloe remembered the records correctly.

"Ohmy,” hesaid in asoft, piping voice. “I'm sorry, Mei-zhi. | seem to have missed everything.”

Zhang |eft her seat to take him by the hand. “Nonsense, Prahlad,” she said, and turned to catch Chloe's
eye. “Youreright ontime."

* * % %

"I don't know how long | had the idea of anavigators sanctuary. When | had my first good look at this
plangt, it seemed to spring from the depths of my mind, fully made from years of imaginings.”

Chloe and Pascal werein Prahlad's home, on the invitation he gave before dinner had ended. It was small
and cozy, with lived-in wear. They dl sat at hissmal kitchen table, Spping his herba tea.

"You redly knew from the start you could pull this off?’ Pascal asked. He had been fascinated by
Prahlad's arriva at dinner and peppered him with questions. His animation was fast winding down, but it
revived in spurts.

"I knew nothing,” Prahlad said, “except that it was worth the effort. We navigators were giving humanity
so many new worlds. | wanted one for us, onefor myself. | needed, and | wasright in thinking others
needed, a place that would fill what the links emptied, to close up what they had laid open.”

Chloe reflexively shifted her eyes. It wastoo easy to look at hisjackports, never uningtaled from his
skull, open holesin hisflesh.

Prahlad saw the aversion. * Y ou are too polite, Ms. Chloe. I'm not ashamed of my ports. They are a part
of my being.”

"Of your pagt,” Chloe said.

"Actualy, my old scout is till here. | fly it sometimes, when we need it to bring in anew member.” He
thought. “Well, not for seven years now, so yes, it is part of my past. But the past is part of me, asmuch
asthe present moment is. For forty years—"

He stopped, looking at Pascd. The young navigator was nodding, the cup tipping in his hand, dribbling
tea onto the tabletop. Prahlad gently took the cup from his hand, which roused Pascdl.



"I'm sorry, Captain Shagtri. | ... uh, 1..."
"Havethey given you aroom, Master Pascd?"
"Huh?Yes. | got some deep there earlier.”
Prahlad was up. “ Get some more. Come."

"But |—" Pascd's protest died under Prahlad's gentle eyes. He obeyed Prahlad, following him to the
door, hishead hung in mortification.

There was a brief exchange with the guard outside the door. Prahlad's “ She will be finewith me,” wasthe
only part Chloe made out. He was back amoment later. “He thinks hesweek,” he said, gingerly
lowering himsdlf back into hischair. “Hewill learn. He hastime.

"And | was spesking of time. For forty years, | was anavigator. For amost forty years, | havelivedin
retirement here. | findly fed my lifeis balanced. Perhgpsit will not take aslong for young Pascd to reach
hisbaance.

"If he's chosen to come here,” Chloe noted.

"l choose him. The colony will honor that. Whether we will still be herewhen heisready to claim the
privilegeis, naturdly, adifferent matter.”

His eyes were soft, but Chloefelt like that showed how trivid it wasfor them to seeright into her.
“Would this colony truly be destroyed,” she asked carefully, “if it ceased to be secret? There's no reason
why you couldn't live alongside other people, at least with a piece of the world set asde for yoursaves.™

"No. Wewould lose control over this place, and that would destroy it. Consider, Ms. Chloe: if dl
navigators knew this place existed, most of them would want to come here, many as soon as they could
manage it. They would be navigatorsfor ten or twenty years, then live herefor fifty or sixty. It would
overturn the balance. More, it would drain navigators from the starlanes, produce acrisis.”

"But you could still restrict who comes here, by time of service or ahigher residence fee, or both, or
more."

"Ah, but now we are under the scrutiny of outside authorities,” Prahlad said. “If they think our policies
areunfair in any particular, they will overrule them, strip our autonomy. We won't be able to decide
which navigators may come live here. We won't be able to keep it to navigators aone, if they wish
otherwise"

He sipped sometea. “ They could even decide that our skills are too important to alow usto withhold
them. We are so crucid to interstellar unity, after al. It would scare them to think that navigators could
samply walk away from their duties.” Helooked into his cup. “I understand that fear. That iswhy | don't
want to give it achanceto grip them, to make them act out of that fear."

He put his haf-full teacup aside. “ So many things can go wrong. We might avoid one hazard, or two. We
wouldn't avoid them al. The delicate balance we've struck would vanish. No, we must remain secret.

"Being navigators set us gpart, long before this. Our best hope for safety and security liesin remaining
gpart. Itisnot anided solution, but it isthe best we can reach without risking dl.” He smiled. “It requires
an act of philosophy. Once you can accept what is possible, you will accept what is.”

Chloe nodded dowly. It was alot to absorb, and she didn't want Prahlad thinking she had fallen adeep



like Pascd. “Wdl,” shefindly said, “that's dl about the future, or what it could be. I'd like to know more
about your past here. How difficult wasit to found this colony? How hard wasit to find navigators you
could trust to help you with such an undertaking?”

Prahlad let asigh escape. “1'm sorry, Ms. Chloe. These questionswill have to wait."
"Why, sr? Areyou holding back secrets? Are you uncomfortable?
"What | am,” he chuckled, “istired. My tea always makes me deepy.”

Chloe rose abesat behind Prahlad, with the same dow care. “I really would like to continue, Captain
Shadtri."

"I know. Thereisawaystomorrow.” He chuckled again. “ At least there dways has been so far.” He
patted Chlo€'sarm. “Go and re<t, please.”

* k k %

Chloe woke dowly to asunrise that crept into her bedroom. Shelingered in the rays cast through the
window as she walked to the bathroom. She often had trouble deeping her first night on anew world,
gation, or ship, but she hadn't here. Maybe Prahlad's tea had done that.

She rethought al that had happened last night as she washed hersdlf ... and an unaccountable sense of
dread began creeping over her. She dismissed it as stray morbidity, but within moments she was hurrying
to finish her shower. Dressing went even faster, and she al but dashed out the front door.

The guard outside was stunned, briefly. “Hey! Where are you going?'

"Shadtri,” she caled over her shoulder. She was running, dowly enough that her sentind could keep
pace, and dowly enough that she didn't fed completely like afool. She certainly would if shewere
imagining al this, as she hoped shewas.

Three colonists were outside his door. Chloe recognized Zhang. She hadn't been crying, but she looked
ready to start.

Chloe coasted to a stop a pace from Zhang. “Ishe...?” Zhang nodded, shaking the first tear loose.

There was ashuffle insgde. Oscar Menendez and another man gently bore out a sheet-draped form. “The
cart will be hereinamoment,” Zhang told the men.

Chloe gtared at the shrouded body. She had chased this man dl the way from Earth, without knowing it
was he she was chasing—and now he was dead. She heard the guard come up next to her, and gasp.
Shefet the sameway.

"l wasso blind,” she said. “1 think he knew hewas going last night.”

Zhang rubbed at her eyes. “It wouldn't surprise me. There's so much to the—was so much. Was.” She
turned away, pulled hersalf together, and whispered something to Prahlad's bearers before returning her
attention to Chloe.

"The funera will bein afew hours. We don't procrastinate over such things here. Could you please
tdl—"

"Of course.” Chloe waked away, dowly, needing the time to figure out how to break it to Pascal.

Over hdlf the population had to be there, and they were still streaming in. Chloe watched some coming



out of theclinic, two driving themselvesin support chairs, athird being pushed dong by an attendant. The
only residents not coming, she suspected, were afew who would soon join Shasgtri in degth.

She and Pascd walked together toward the gravesite. Pascal was |ooking better now, after having been
almost catatonic a one point. He was crushed at |osing the chance to talk more with Shastri, aman he
had admired before coming here, and now al but worshiped. He hadn't said those things, but the texture
of his sdf-recriminations had made them plain.

Pascal plucked at histunic, and looked reproachfully behind him. They till hadn't been allowed to enter
their ship, even for achange of clothesin which to attend the service. The guard who had been watching
the ship was a couple of dozen paces behind them. Hed be at the funerd, aslong as they were.

They arrived at the plot adjacent to the adminigtration building. Through the bodies circling it, Chloe
could seefive plots of native plants, and one fresh, shallow grave. “1 just need to see something,” she
whispered to Pascal, and started threading through the crowd.

She found the plaques she had seen before, and could now read them. They were no surprise: “Kantaro
Koizumi/2257—ZD 6,” * Aliyah Qawi/2260—ZzD 18,” and thelike. Therest of the Origina Six.

Chloe started back toward Pascal, only to find he had accompanied her. He reached out to touch the
space without a plague, where one would soon go. Then they shifted back, ceding that prime spaceto
the others.

Soon the pallbearers came, four of them carrying the shrouded body of Prahlad Shastri. Zhang and afew
othersfollowed at arespectful distance. The palbearerslaid the body next to the grave, and one of
Zhang's companions stepped forward. Chloe recalled him from dinner, but she couldn't think of hisname
before he spoke.

"| can say little about Prahlad Shastri that you don't already know, and if | said al that | could say, it
would take me until nightfal.” Therewasarustle of something closeto laughter.

"He wasaman of layers. There was the everyday man of quiet, unassuming wisdom. Just beneath that
was the man of daring and determination, taking big chancesfor a big dream. Beneath that, there lay the
man of rock-hard work ethics, who poured his labor into building that dream into redlity, for aslong as
his body would let him. There were so many other partsto him, but those are the oneswe will dways
remember, because they—he—made aworld for us.

"He was our Moses, only he did not die with merely asight of the Promised Land to comfort him. His
forty yearsin the wilderness, he spent making that wildernessinto ahome and haven.”

He swallowed to clear histhroat. “We owe him everything, but as he often told us, he considered the
debt paid infull. In creating what we needed, he found what he needed: alife lived in balance. May wedl
be asfortunate.”

The pal-bearers unwrapped one layer of the shrouds, then carried Shastri until he was positioned just
over the grave, two of them holding the shroud on each side. Asthey kndlt to start lowering him, the
eulogist began arecitation.

"Forasmuch asit hath pleased God of his great mercy to take unto himsdf thelife of our dear friend here
departed, we therefore commit his body to the ground: earth to earth, ashesto ashes..."

Chloe knew the words, but it was strange to find them spoken here. They continued as Shastri settled
into the ground, and his bearers draped the ends of the shroud they had used to lower him back over his



body. Once that was over, awoman put a spade into the mound of soil mounted up near the grave, and
pitched inthefirst clod.

Chloe heard the sob. Others had been crying, but Pasca had been quiet until then. She found his cheeks
aready wet, and he trembled with every breath. She pulled him close, letting him weep on her shoulder,
holding him like they were part of the same bereaved family.

Severd people werefilling the grave, but nobody had left the service. Chloe found that strange, but said
nothing. By the time Pascal cried himself out, the ground over Prahlad wasleve.

The eulogist stepped forward, pulling two small objects from his pockets. Thefirst he tore open,
sprinkling its contents on the soil. By the time Chloe redlized they were seeds, he had kndlt to plant his
second object. It wasasmdll flowering plant, with two bright yellow blooms growing Janus-headed from
the same stalk.

He stood up again, dowly with hisage. “ Thank you al for coming,” he said, and that fast, it was over.
The crowd began milling, some drifting closer to the grave, some gathering in knots, only afew leaving.

Chloe gave Pasca a sgueeze. “ Come on, let's get you back to your quarters.”

Heressted her pull. “I ... actudly, I'm going to stay here awhile.” He dipped out of her arm, and
hesitantly approached atrio of navigators. He caught their attention, which was rather wary of the
obvious outsider. Pascal coughed. “Could you ... tell me about Captain Shastri?

Three faces brightened. “Where do we gart?’ one of them said. They pulled him into their circle. Chloe
dipped away. Pascd didn't need her now.

She made her way toward Zhang, who had alot of people around her. Chloe was ready to be patient,
but Zhang spied her, made excuses, and joined her. “Y ou look like you have questions, Ms. Roberts."

She hadn't, but Zhang's gambit revived one. “Was Shastri redlly Christian? He struck me as ... something
d"

Zhang got them walking away from the crowd. “Early on, the origina colonists settled on thisway of
handling the dead: the gardens, | mean. Shastri was brought up Hindu, where they immolate bodies. He
gavethat up. Chrigtianity was, | think, an aesthetic choice: returning to the earth, arebirth into agentler
life. If hetruly believed, wdll, that's something only he knew.”

Chloe nodded, filling the time so she could think. “ Shastri told me last night that he chose Pascal to come
here, when the time wasright. | don't imagine he had a chance to convey that decision to you, so I'm
doing it now."

"Redly,” Zhang said. “Well honor that, naturally. Of course, there's an assumption that goes with that,
onethat isn't quite confirmed yet."

"Shastri mentioned it himsalf.” Chloe sighed and looked &t the ground. “I'll keep your secret. I'm sure
Pascd will, too."

Zhang waited for Chloeto look up. “What convinced you?"

"I don't know. | was gtill a skeptic when | went to bed last night, but now ... | know what burying this
story could mean for my career, but it doesn't seem to matter. | guess Shastri convinced me after al.”
Her eyesfdl again.



Zhang patted her shoulder. “He had that effect on most people. I'll speak to Pascal about this, but I'm
sure hell bewith you."

"Soaml,” Chloesad. “Wewon't impose any more on your hospitdity, not at atimelikethis. Well leave
assoon asyou like."

"Tomorrow, | think. We need to vote on letting you depart, but with me behind it it'll pass.” Shelooked
past Chloe. Pascd was il talking with the trio, more animated, a smile peeking out on hisfacefor a
moment. “And helll appreciate the extratime, don't you agree?"

Chloe said the only thing she could. “ Of course.”

* * % %

The previous night'srain persisted asamorning drizzle, so the car driving them back to the landing field
was closed-topped. Zhang drove, so Andrel could keep an eye on the departing guests in the back sedt.

They were dill cautious. Before leaving her guest house, Chloe had been searched and scanned for
recording devices, data storage, even biological sampleslike agrain of redgrass or asplinter of loca
wood that would help confirm astory of asecret colony. She assumed Pasca had gotten the same
trestment.

"Remember, Pascal,” Zhang said, “don't try to identify any of our recruiters. When the time comes, they!ll
find you."

"l know,” Pascal said in amonotone.

They pulled up closeto the scout ship. It fill had aguard at the hatch, who didn't move while the car
emptied. Chloe waked around the back to get to Zhang.

"Evenif | can't tell people about thisworld,” Chloetold her, “I'm glad | got to seeit. Thank you for your
hospitdity.”
"And thank you for your decison. Have asafe trip. Orson, you can come away now."

The soaked guard cleared the way. Chloe and Pascal climbed the ramp, and placed their right hands on
the ID plate a the hatch. The combination worked, and the hatch eased open. She half expected them to
ascend the ramp after them, to search the ship. Instead, they were dready in the car, turning around.

Chloe headed off Pasca going to the bridge. “I'll launch us. Get some new clothes.”

"That obvious?’ Pascal said, but he obeyed. Chloe got into the pilot's seat and checked the computer
logs. No sign of entry sincetheir arrival, and no sign of tampering in thelog. That settled, sheran her
checklist, gave Pascal an intercom warning, and lifted the ship.

She kept the forward view and flight data on the main viewer, but had the departing angleon a
sub-monitor. Overcast as her view was, the beauty of the place was undiminished.

Pascd arrived in afresh jumpsuit while the ship was il in the upper stratosphere. “I'll take over
piloting,” hesaid, “and let you get your own change.”

"Thank you.” Shegladly yielded her seat, went to her cabin, and got rid of her own overly familiar
jumpsuit. She took amoment picking anew ouitfit, something not quite aslifeless.

"Altitude nine hundred kilometers,” Pascal reported when he heard her reenter the bridge. “ Just getting us



on coursefor ZetaReticuli. There"

He relinquished the segt, to move over to the navigator's port. Chloe saw him give her aquick
up-and-down look before opening the chair. She remembered to look aside while he got himsalf settled.

"Thanks,” he said, and shelooked back. “FTL engines need to complete charging, then we can drop into
underspace.” He worked for amoment before his eyes dipped back toward her. “Isthat for my benefit?"

"Uhh, not entirdy,” sheimprovised. “1 felt like showing aflourish of youth, no offense to them.”

"Hm.” Pasca went deep into thought, almost looking like he was linked when hewasn't. “Y ou must have
been persuasive, telling Zhang you wouldn't expose the settlement.”

"l suppose | wes."
"You had to be.” Pascd looked over hisconsole. “Y ou were lying, weren't you?'

Chloe was stunned. She began to answer, then checked hersdlf. “Yes,” shefindly said. “We could never
have gotten away otherwise. They would have had to silence us somehow."

"'Slence? Your way of saying ‘kill? They wouldn't have donethat.”
"Y ou haven't been around many people whose degpest secrets you've uncovered.”

"Yes, that'sright. Y ou have away of getting into people's confidences.” Still Pascal would not look at
her. “Why are you going to expose them? Or should | say, what do you gain?"

Chloe got angry despite hersdlf. “Pascd, they didn't have the right to do what they did, however worthy
their am. Planetsthat can support open-air colonies—planetsthat smilar to Earth itself—aren't so
common that humanity isn't going to miss one. People won't be so indifferent that they wouldn't careiif
they weren't permitted to live there. | hdf want to live there, after two dayd™

"Sothat'sit? Y ou want it, so you're going to takeit from us?"

"They took it! They didn't ask, or propose, or lobby. They took it, and put liesinto the public record to
cover up thefact. They used their professiona positions—they abused their power—to profit
themsdves

"And please,” she sad, cutting him off, “don't plead the worthiness of their cause. If dl it takesto
disregard duties and violate trust isto think you have agood reason, that can justify dmost anything. It
usudly has, dl through history, ancient and recent dike."

Pascd's face was a hot red. “Wdll, if some old navigators are a bad example to criminals and tyrants, that
Settles the matter. No point in trying to dissuade you."

Chloefdt hismockery like acid in her gut. “Pascal, I'm sorry. Navigators may have ahard life, but it
doesn't mean they deserve awhole planet to compensate. Or maybe it does, | don't know, but they
aren't the oneswho get to decide that.”

Pascd's eyes remained resolutely forward, and his jaw was clenched hard enough to crack histeeth.
Chloe felt a sense she had learned during the Kuiper Revalt, that someone was turning dangerous.
“Pascal,” shesaid, “I need to know that you aren't going to do something rash.”

He shot her adeadly glare. She froze under it. Then he blinked, turned away, and brought the inductance
helmet down to hishead. “Y ou don't have to worry, Ms. Roberts. Y ou hired me for ajob, and I'll



completeit. Navigators do their duty.”
"Pascd, |—"

"Enginescharged. FTL trangition ... now.” Hiseyeswent glassy, looking a nothing but the gray infinity of
underspace.

Chloe gave up and let him St in sllence. Further talk now would only isolate him more. She would wait
for him to say something fird.

Twelve hours|ater, when she finally went to bed, he till hadn't spoken.

Seep wouldn't comefor Chloe. Shelay in bed for over an hour, waiting for it. She thought she finaly
drifted off, but awoke again with deep more distant than before. She sat up, massaging the dull achein
her temples, wondering how she would get through the night.

She heard something. She kept till, waiting, and heard it again. Wasthat coming from the bridge? Better
than astrange noise from the engines.

Sheleft her cabin, quietly as she could, and tiptoed toward the bridge. Rather than open the door, she
dipped up to the bulkhead and put an ear againgt it. She heard a muffled voice, droning, exclaming, and
once moaning.

Now Chloe was worried. She stepped through the hatch, in mid-sentence for Pascal. He didn't notice.

"—log, lost ... couldve waited ... forty, fifty years, | could have ... knowing it wasthere ... given me
grength ... how will | endure now?How...?" Words gave way to atrembling sigh.

Chloe wastransfixed. Was Pascd having abreskdown? A mentally unhinged navigator was a danger too
horrible to contemplate. If hisemotiona state and that eerie detached voice were anything to go by—

No, she had heard that voice before. Pasca wasin half-deep, and this stream of consciousness
was—what? The emotiond haf of hisbrain, like the anaytical haf she had heard before? That old dudity
theory of the brain hemispheres had taken some knocks, but right now she believed it unreservedly.

"...decades of this... what's a the end? ... same as before ... should never have seen ... fdse hope. ... this
al my lifewill be? ... Chloe!” Shefroze at the word, hurled like an accusation. Had he noticed her?

"Chloe, why? ... thought you cared ... thought you ... me ... stupid ... should have known ... my fault?
Ohhhh...” He dissolved completely into sobbing moans, but his posture never dumped, his eyes never |eft
their fixed line.

Chloe dipped out and wouldn't let herself think of what she had witnessed until she was back in her
cabin, standing in the dark. Then she had to think about it.

It might have been two minutes, or twenty, before she turned on alight and found something to write
with. She dways liked to sketch out astory before she committed it to video files, and this one would
need more than usud.

Much of her thesis was unchanged. People needed to know what Shastri and his band had done, how
they had gone around the Exploratory Commission they were supposed to be serving, how their colony
was tapping the pool of navigatorsto thisday. Given that set of facts, the response wasiin little doulbt.

That was why she had to deliver more than those facts. That was why the navigators needed an outside



advocate to plead their case. They needed her.

Thiswasn't how she did business. She prided hersdf on letting facts speak for themselves, even when she
went in expecting, even hoping, they would spesk acertain way. She knew plenty of agendajourndists,
and was glad a how few media critics counted her among them.

That was about to end. All she could do to mitigate it was to be honest about taking sides, and bend
every effort to lay out everything that mattered in the story, even the partsthat could hurt the navigators
cause.

With dl the evidence before the public and the authorities, there could be deliberation, rather than a
foregone verdict. The navigators would have a chance to preserve what they had built. The rest of
humanity would have a chance to regain some of what they had been denied for four decades. There
might even be a solution that satisfied everyone. Stranger things had happened, and Chloe hoped it could

happen here.

Shewas il betraying her word to Zhang. Chloe had come to terms with that the day of Shastri'sfunerd.
What she hoped to soften was her betrayd of the man on the bridge.

Chloe would tell him her plan in the morning, in hopesthat he would help her withiit. If he scorned her
offer, shewouldn't blame him. He had had his hope for the future ripped away, aong with whatever trug,
or more, held had in her. She wasn't going to get that trust back. Maybe, though, she could give him
back hisfuture.

That would have to be enough.
Copyright © 2006 Shane Tourtellotte
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ROLLBACK: PART Il OF IV by Robert J. Sawyer
Actually getting something you've alwayswished for but never expected can be fraught with
complications.

THE STORY SO FAR:

The year is2048. Sarah and Donald Halifax , both eighty-seven, are celebrating their sixtieth
wedding anniversary with their children and grandchildren at their Toronto home. Don is
melancholy: he knows that thisis the last milestone anniversary he and Sarah will be around for;
their lives were good and full, but now are drawing to a close.

Back in 2009, Sarah, then a professor of astronomy at the University of Toronto, had decoded the
only radio transmission from another star ever detected by the SETI project—a message from
Sgma Draconis, 18.8 light-years away—and she orchestrated Earth's reply to that message. A
phone call comes during the anniversary party. As the astonished Sarah relays to her family: “ The
aliens from Sgma Draconis have responded to the radio message my team sent all those years
ago."

Incredibly, though, the new message is encrypted—scrambled so that it can't be read without a
decryption key. It's baffling: the whole point of SETI is to send messages that will be easy to read,;
the notion that a message would be designed not to be read makes no sense to Sarah.

The media begin inundating Sarah with phone calls—everyone wants to know what “ the Grand
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Old Woman of SETI” makes of this; Sarah ignores the calls. But she'sintrigued when a humanoid
robot shows up at her door. Sarah has often said that SETI depends on the kindness of strangers,
and one of the most generous of those strangers has been Cody M cGavin , the billionaire founder
of McGavin Robotics. He's sent this robot, carrying a cell phone, because he wants to talk to
Sarah. She accepts his call, and he says he's got a proposal for her, and wantsto fly her and Don
down to Cambridge, Massachusetts, where his company is headquartered.

Astonished, Sarah agrees, and she and Don meet with McGavin in his office. Sarah, according to
McGavin, is the key to communicating with the aliens. Four decades ago, she was the one who
figured out what the aliens were asking in their original message, and he's sure that she'll be
pivotal in cracking the current one.

As McGavin says, “ Planets don't talk to each other. People do. Some specific person on Sgma
Draconis |1 sent the message, and one specific person on this planet—you, Dr. Sarah
Halifax—figured out what he'd asked for, and organized our reply. You've got a pen pal, Dr.
Halifax. It happensthat I, not you, pay the postage, but he's your pen pal."

And so, McGavin says, Sarah needs to be around for subsequent exchanges of messages, even
though, because of the speed-of-light time lag, decades will elapse between each one.

Don thinks McGavin is being both ridiculous and cruel, and tells him so: he and Sarah both know
that they have only a few years of life | eft.

Maybe not, says McGavin. He offersto pay for a rollback for Sarah: a new technique that can
rejuvenate a person. It costs billions, but it'll return Sarah to being physically in her mid-twenties,
giving her many decades of additional life to continue the dialogue with the aliens.

Sarah is startled but intrigued. But she immediately sets out one nonnegotiable condition:
McGavin must also pay for a rollback for her husband Don. McGavin initially balks—Don was an
audio engineer and producer for CBC Radio before he retired; he's of no use to the SETI effort,
and the process is supremely expensive. But the rich man relents, and, after considerable
soul-searching, Sarah and Don agree to undergo the procedure.

Tragically, though, the procedure works for Don, but not for Sarah. Reuvenex, the company that
performed the treatment, thinks the failure of Sarah to become young again may be related to
experimental therapies she underwent decades previously for breast cancer—but regardless of the
cause, there's nothing they can do. Although it'll take months for Don's rolling back to complete,
it'sinexorable: he's going to end up being physically in his mid-twenties, while Sarah will remain
in her late eighties.

The current message from Sgma Draconis remains unreadable, locked behind an encryption
algorithm that the aliens have clearly explained in a header to their message but to which they've
failed to provide the decryption key.

In trying to figure out what that key might be—and to keep her mind off the growing age gap
between her and her husband—Sarah spends a ot of time contemplating the first message from
Sgma Draconis, received way back in 2009. In it, the aliens established that although it's
technically correct to write the result of the question “ What is eight divided by twelve?” as either
2/3 or 4/6, the answer 2/3 is preferable (because the fraction has been reduced). They also
established that whether the number oneisor isn't a prime number is a matter of opinion. This
mathematical vocabulary allowed them to explore moral issuesin the rest of their message. Sarah
vividly recalls the fateful day all those years ago when she finally figured out exactly what the



first message was, and what sort of reply the aliens wanted...

* k% k %

Chapter 13

To be young again! So many had wished for it over the years, but Donad Halifax had achieved it—and
it felt wonderful. He knew his strength and stamina had ebbed these past several decades, but because
itd happened gradualy he hadn't been conscious of how much heid lost. But it had dl come rushing back
over thelast Sx months, and the contrast was staggering; it was like being on acaffeinejag dl thetime.
Theterm that came to mind was “vim and vigor'—and, dthough heéd played “vim” often enoughin
Scrabble, heredized he didn't actualy know precisaly what it meant, so he asked his datacom. “Ebullient
vitdity and energy,” it told him.

And that wasit! That was precisdly it! Hisenergy seemed almost boundless, and he was eated to haveit
back. “Zest,” another word only ever employed on the Scrabble board, came to mind, too. The
datacom'’s synonymsfor it—keen relish, hearty enjoyment, gusto—were al gpplicable, but the cliché
“feding likeamillion bucks’ seemed woefully inadequate; hefelt like every one of the billions of dollars
that had been spent on him; he fdt totdly, joyoudy, happily alive. He didn't shuffle anymore; he strode.
Just walking along felt like the way he used to fed on those motorized walkways at airports—like hewas
bionic, moving so fast that it'd al be ablur to onlookers. He could lift heavy boxes, jump over puddies,
practicaly fly up staircases—it wasn't quite legping tall buildingsin asingle bound, but it felt damn near as
good.

And there wasicing on this delicious cake: the congtant background of pain that had been with him for so
long was gone; it was as though he'd been Sitting next to aroaring jet engine for years on end, dways
trying to shut out the sound, to ignore it, and now it had been turned off; the sllence wasintoxicating.

Y outh, the old song said, was wasted on the young. So true—because they didn't know what it would
fed like once it was gone. But now he had it again!

Dr. Petra Jones confirmed that his rollback was complete. His cell-division rate, she said, had dowed to
norma and his telomeres had gone back to shortening with each division, anew set of growth ringswas
starting to gppear in his bones, and so on. And the follow-up work had been completed, too. He had
new lenses, anew kidney, and anew progtate, al grown from his own cells; his nose was restored to the
merely honker-esque proportionsit'd had in hisyouth; his ears had been reduced; histeeth had been
whitened and histwo remaining amalgam fillings replaced; and afew nips and tucks had tidied up other
things. For dl intents and purposes, he was physicaly twenty-five once more, and aging forward normally
from that point.

Donwas gtill getting used to al the wonderful improvements. His hearing was top-notch again, aswas his
vison. But hed had to buy awhole new wardrobe. After the reca cification trestments and gene
therapies, held regained the two inches held lost over the years, and his limbs, which had been reduced to
not much more than skin and bones, had beefed up nicely. Ah, wdll; his collection of cardigans and shirts
with buttons would have looked silly on aguy apparently in histwenties.

He'd had to stop wearing his wedding ring, too. A decade ago, held had it reduced in Size, since his
fingers had gotten thinner with age; now, it pinched painfully. HEd been waiting until the rollback was
over to get it sized back up, and he'd get it done as soon as he found agood jeweler; he didn't want to
trugt it to just anyone.

Ontario had mandatory driver re-testing every two years starting at one's eightieth birthday. Don had
failed the last time. He hadn't missed it, and, besides, Sarah was still able to drive when they redlly
needed to go somewhere. Now, though, he probably should take the test again; he had no doubt hed



passthistime.

At some point, he'd also have to get a new passport, with his new face, and new credit cards, aso with
hisnew face. Technicaly, hed till be entitled to seniors' discountsin restaurants and at movies, but
thered be no way to claim them without convincing incredulous waiters and clerks. Too bad, redly.
Unlike, he was sure, every other person who had undergone arollback, he really could use the break.

Despite al the good things, there were afew downsides to being young again. Sarah and Don were
spending double on groceries now. And Don dept more. For at least ten years, he and Sarah had been
doing just finewith six hours deep each night, but he found he needed afull eight again. It wasasmall
priceto pay: losing two hours aday, but gaining an extrasixty years. And, besides, presumably as he
aged the second time, his deep and food requirements would lessen again.

It was now alittle after 11:00 P.M., and Don was getting ready for bed. Usualy, he was quick in the
bathroom, but he/d gone out today, and it had been hot and muggy. Toronto in August had been
unplessant when he'd been a kid; these days, the heat and humidity were brutal. He knew he wouldn't be
ableto degp well if hedidn't first have aquick shower. Carl had ingtalled one of those diagona support
barsfor them severa years ago. Sarah ill needed it, but Don now found it got in the way.

He shampooed, quite enjoying the sensation. He now had afull head of inch-long sandy-brown hair, and
he just loved thefed of it. His chest hair was no longer white either, and his other body hair had lost its
grayness.

The shower was sensuous, and he luxuriated init. And, as he cleaned himsdlf down there, he felt his penis
growing alittle stiff. Astheweater ran over him, heidly stroked himsdlf. Hewas thinking of finishing
himsdlf off—that seemed the most expedient course—when Sarah entered the bathroom. He could see
her through the trand ucent shower curtain; she was doing something over by the sink. He rinsed the soap
off, hiserection fading as he did so. Then he turned off the water, pulled back the shower curtain, and
stepped out of the tub. He was used by now to being able to swing hislegs one after the other over the
sdewithout it being painful, and without—as he'd been doing in the preceding few years—sitting on the
edge of the tub while doing so.

Her back wasto him. She was aready dressed for bed, wearing, as she always did in summers, along,
loose red T-shirt. He grabbed atowe from the rack and vigoroudy dried himsdlf off, then headed down
the short corridor to the bedroom. He'd alway's been a pajamaman, but he lay naked on top of the green
sheets, looking up at the ceiling. After amoment, though, he felt cold—their house had centra
ar-conditioning, and an outlet vent was directly above the bed—and so he scurried under the shests.

A moment later, Sarah entered. She turned off the light as she did so, but there was enough illumination
seeping in from outside that he could see her moving dowly to her side of the bed, and he felt the
mattress compressing as she climbed in. “ Good night, sweetheart,” she said.

Herolled over on hisside, and touched her shoulder. Sarah seemed surprised by the contact—for the
last decade or so, they'd had to plan sex in advance, since Don had needed to take a pill beforehand to
kick-start hislower regions—but soon he felt her hand gently on his hip. He moved closer to her and
brought his head down to kiss her. She responded after amoment, and they kissed for about ten
seconds. When he pulled away, she was lying on her back, and he waslooking down at her while leaning
on one elbow.

"Hey,” she said, her voice soft.

"Hey, yoursdf,” he said, smiling.



He wanted to bounce off thewalls, to have wild, athletic sex—but she wouldn't be able to stand that, and
s0 he touched her gently, softly, and—

"Ouch!” shesaid.

Hewasn't sure what he'd done, but he said, “ Sorry.” He made his touch even lighter, more feathery. He
heard her make a sharp intake of breath, but he couldn't tell if it wasin pain or pleasure. He shifted
positions again, and she moved dightly, and he actually heard her bones creak.

The activity was so dow, and her touch so weak, that he felt himself going soft. Whilelooking into her
eyes he vigoroudy stroked himsdlf, trying to get his erection back. She looked so vulnerable; he didn't
want her to think he was rgecting her.

"Tdl meif thishurts,” he said as he climbed on top of her, making sure that his own arms and legs were
bearing amogt al hisweight; he wasn't the least bit fat, but he was still much heavier than held been
before the rollback. He maneuvered carefully, gently, looking for a sweet compromise between what his
body was now capable of and what hers could endure. But after only asingle thrust, one that seemed
oh-so-gentle to him, he could see the pain on her face, and he quickly withdrew, rolling onto his back on
her sde of the bed.

"I'm s0 sorry,” shesaid, softly.

"No, no,” hesad. “It'sfine.” Heturned onto hisside, facing her, and very gently held her in hisarms.

* * * %

Chapter 14

Sarah had legpt from her chair in the basement on that fateful night al those years ago, and Don had
hugged her, and lifted her up so that her feet weren't touching the ground, and he'd sivung her around,
and he kissed her hard, right there, in front of the kids.

"My wifethe geniusl” Don declared, grinning from ear to ear.
"Morelike your wife the plodding researcher,” replied Sarah, but she was laughing asshe said it.

"No, no, no,” he said. “Y ou figured it out—before anyone el se did, you figured out the mest of the
message.”

"I've got to post something about this,” she said. “I mean, it'sno damn good if | keep it a secret.
Whoever announcesthis publicly firg isthe onewho..."

"Whose name will bein the history books,” he said. “1 am o proud of you.”
"Thanks, darling.”

"But youreright,” hesaid. “Y ou should post something, right now.” Helet her go, and she Sarted to
move back to the computer.

"No, Mom,” said Carl. “Let me.” Sarah was a hunt-and-peck typist, and not avery fast one. Her father,
back in Edmonton, had never understood her wanting to be ascientist, and had encouraged her to take
all the typing she could so sheld be ready for a secretaria career. A single typing course had been
mandatory. It wasthe one classin her whole life that Sarah had failed.

She looked at her teenage son, who clearly, in his own way, wanted to share in this moment. “Dictate



what you want to say,” Carl sad. “I'll typeitin.”
She smiled at him, and began pacing the length of the rec room. “ Al right, here goes. The meet of the
messgeis..."

Asshewastaking, Don ran upstairs and called an overnight news producer a the CBC. By thetime he
returned to the basement, Sarah wasjust finishing dictating her report. He watched as Carl posted it to
the SETI Ingtitute newsgroup, then Don said, “ Okay, hon, I've got you booked for aTV interview in one
hour, and you'll be on both The Current and Sounds Like Canada inthemorning.”

Shelooked at her watch. “God, it'samost midnight. Emily, Carl, you should bein bed. And, Don, |
don't want to go downtown this late—"

"You don't haveto. A cameracrew ison itsway here."

"Redlly?My God!"

"It paysto know theright people,” he said with agrin.

"l—um, wdll, | look amess..."

"Youlook gorgeous.”

"Besdes, who the hell isweatching TV a thishour?”

" Shut-ins, insomniacs, people channd-flipping looking for nudity—"

"Dad!” Emily had her little hands planted on her hips.

"—but they'll keep repesting the report, and it'll be picked up al over theworld, I'm sure.”

* * * %

"Wed been so wrong,” Sarah told Shelagh Rogers the next morning. Don wasn't the Toronto sound
engineer for Sounds Like Canada—dJoe Mahoney was doing that these days—but Don stood behind
Joe as he operated the board, looking over Joe's shoulder at Sarah.

And, while doing 0, he reflected on the irony. Sarah wasin Toronto, but Shelagh wasin Vancouver,
where Radio One's signature program originated—two people who couldn't see each other,
communicating over vast distances by radio. It was perfect.

"Wrong inwhat way?’ Shelagh's voice wasrich and velvety, yet full of enthusasm, an intoxicating
combination.

"Inevery way,” Sarah said. “In everything we'd assumed about SETI. What aridiculous notion, that
beings would send messages across the light-years to talk about math!” She shook her head, her brown
hair bouncing as she did so. “Math and physics are the same everywhere in the universe. There's no need
to contact an dien raceto find out if they agree that one plus three equals four, that sevenisaprime
number, that the value of pi is3.14159, et cetera. None of those things are matters of local
circumstance, or of opinion. No, the things worth discussing are moral issues—thingsthat are debatable,
thingsthat an dien race might have aradicdly different perspective on.”

"And that's what the message from Sigma Draconisis about?’ prodded Shelagh.

"Exactly! Ethics, mordity—the big questions. And that's the other thing, the other way in which we were
totally wrong about what to expect from SETI. Carl Sagan used to talk about us receiving an



Encyclopaedia Galactica. But no one would bother sending amessage acrossthe light-yearsto tell you
things. Rather, they'd send amessage to ask you things™"

"And so thismessage from the sarsis ... what? A questionnaire?’

"Yes, that'sright. A seriesof questions, most of which are multiple choice, laid out likea
three-dimensional spreadsheet, with space for athousand different people to provide their answersto
each question. The diens clearly want a cross-section of our views, and they went to great painsto
establish avocabulary for conveying val ue judgments and dedling with matters of opinion, with diding
scaesfor precisgy quantifying responses.”

"How many questions are there?'
"Eighty-four,” said Sarah. “And they'redl over the map."
"For ingance?"

Sarah took a sip from the bottle of water she'd been provided with. “'Is it acceptable to prevent
pregnancy when the populationislow? ‘Isit acceptable to terminate pregnancy when the population is
high? ‘Isit al right for the state to execute bad people?”

"Birth control, abortion, capital punishment,” said Shelagh, sounding amazed. | guessthose are posers
evenfor extraterredtrias.”

"Soit seems,” said Sarah. “ And there are lots more, dl in one way or another about ethics and
acceptable behavior. * Should systems be set up to thwart cheatersat al costs? ‘If an identifiable
population is disproportionately bad, isit permissible to restrict the entire population? Thesearejust
preliminary trandations, of course. I'm sure ther€ll be alot of quibbling over the exact meaning of some
of them."

"I'm surethere will be,” said Shelagh, affably.

"But | wonder if the diensaren't abit naive, at least by our standards,” said Sarah. “I mean, basicaly,
we're arace of hypocrites. We believe societa norms should be followed by others, and that there are
always good reasons for oursalvesto be exempt. So, yeah, asking about our morasisinteresting, but if
they actually expect our espoused beliefsto have any strong relationship to our actua behavior, they
could beinfor abig surprise. The fact that we even need a platitude * practice what you preach’
underscoresjust how naturd it isfor usto do exactly the opposite.”

Shelagh made her trademark throaty laugh. “Do as| say, not as| do.”

"Exactly,” said Sarah. “Still, it'samazing, redly, the sociologica conceptsthe dienswere ableto get to
from talking about math. For instance, building on some discussion of set theory, severd of ther
questions ded with in-groups and out-groups. William Sumner, who coined the term ‘ ethnocentrism,’
noted that what he called * primitive peoples had very different ideas about mordity for in-group versus
out-group members. The diens seem to want to know if weve risen above that.”

"I'd liketo think we have,” said Shelagh.

"For sure,” agreed Sarah. “ One might aso expect them to wonder whether we'd outgrown religion.” She
looked through the glass at Don. “ The vocabulary the Dracons established certainly would have made it
possible to formulate questions about whether we believed an intelligence existed outside the
universe—essentialy, whether a God exigts. They could have dso asked if we believed any information
persisted after desth—in other words, whether souls exist. But they didn't ask those things. My husband



and | were arguing about that on the way down here this morning. He said the reason they didn't ask
about religious mattersis obvious: no advanced race could still be caught up in such superdtitious beliefs.
But maybeit'sjust the opposite. Maybeit's so blindingly obviousto the diensthat God exists that it never
even occurred to them to ask usif wed failed to notice him.”

"Fascinating,” said Shelagh. “But why, do you think, do the dienswant to know dl this?'

Sarah took adeep breath, and let it out dowly—causing Don to briefly cringe at the dead air. But, at last,
she spoke. “ That's avery good question.”

* * * %

Chapter 15

Like most astronomers, Sarah fondly remembered the movie Contact, based on Carl Sagan's novel of
the same name. Indeed, she argued it was one of the few cases where the movie was actualy better than
the over-long book. She hadn't seen it for decades, but areferenceto it in one of the news stories about
the attempts to decrypt the response from Sigma Draconis had brought it to mind. With pleasant
anticipation, she sat down next to Don on the couch to watch it on Wednesday night. Sowly but surely
she was getting used to his newly youthful appearance, but one of the reasons she fdlt like watching a
movie was that sheld be doing something with Don in which they'd be Sitting Sde by sSide and not redly
looking at each other.

Jodie Foster did agreat job portraying a passonate scientist, but Sarah found hersdf smilingin
amusement when Foster said, “ There are 400 hillion stars out there, just in our galaxy done,” which was
true. But then she went on to say, “If only one out of amillion of those had planets, and if just one out of
amillion of those had life, and if just one out of amillion of those had intelligent life, there would be
literdly millions of civilizations out there” Nope, amillion-million-millionth of 400 billionisso dloseto
zero asto practically be zero.

Sarah looked a Don to seeif held caught it, but he gave no sign. She knew he didn't like being
interrupted by asides during movies—you couldn't memorize triviathe way hedid if you weren't ableto
concentrate—and so she et the screenwriter's minor flub pass. And, besides, despite itsinaccuracy,
what Foster had said rang true, in away. For decades, people had been plugging numbers made up out
of whole cloth into the Drake equation, which purported to estimate how many intelligent civilizations
exiged in the gadlaxy. Foster'swildly inaccurate figure, pulled out of the air, was actualy quitetypica of
these debates.

But Sarah's amusement soon turned to downright cringing. Foster went to see alarge corporation to get
funding for SETI, and, whenit initially turned her down, she went ballistic, exclaming that contacting an
extraterrestria civilization would be the biggest moment in human history, more significant than anything
anyone had ever done or could possibly imagine doing, a species-dtering moment that would be worth
any cost to attain.

Sarah cringed because she remembered giving such patently ridicul ous speeches hersdf. Granted, the
detection of the origina signa from Sigma Draconis had been page-one news. But until the second
message had been received, it had been over thirty years since amention of aiens had appeared on the
front page or main screen of any newspaper that didn't have the words* Nationa” and “Enquirer” inits
title

It wasn't just SETI researchers who had overhyped the impact of such things. Sarah had forgotten that
then-president Bill Clinton appeared in Contact, but there he was, talking about how this breakthrough
was going to change the world. Unlike the cameos by Jay Leno and Larry King, though, which had been



specifically stlaged for the movie, sheimmediately recognized the Clinton speech as archiva footage—not
about the detection of aien radio messages, but about the unveiling of ALH84001, the Martian meteorite
that supposedly contained microscopic fossils. But despite the presidentia hyperbole, that hunk of rock
hadn't changed the world, and, indeed, when it was ultimately discredited severd years later, there was
amost no press coverage, not because the story was being buried, but rather because no onein the
public even redlly cared. The existence of dien life was acuriosty to most people, nothing more. It didn't
change the way they treated their spouses and kids; it didn't make stocksrise or fal; it just didn't matter.
Earth went on spinning, unperturbed, and its denizens continued to make love, and war, with the same

frequency.

Asthefilm continued, Sarah found hersdf getting increasingly pissed off. Themoviehad its
extraterrestrids beaming blueprints to Earth so humans could build a ship that could tunnd through
hyperspace, taking Jodie Foster off to meet the diensface to face. SETI, the movie hinted, wasn't redlly
about radio communication with the stars. Rather, like every other cheapjack Hollywood space opera, it
was just astepping stone to actually going to other worlds. From the beginning with Jodie Foster's
cockeyed math, through the middle with the stirring speeches about how thiswould completely transform
humanity, to the end with the totally basdless promise that SETI would lead to waysto travel acrossthe
galaxy and maybe even reunite us with dead loved ones, Contact portrayed the hype, not theredity. If
Frank Capra had made a propaganda series caled “Why We Listen,” Contact could have been the first
ingalment.

Asthe credits started to roll, Sarah looked at Don. “What did you think?’ she asked.

"It'sabit dated,” he said. But then he lifted his hands from hislap, asif to forestall an objection. “Not that
theres anything wrong with that, but..."

But he wasright, she thought. Things are of their times; you can't plug something meant for one erainto
another. “What ever happened to Jodie Foster, anyway?’ she asked. “I mean, isshe dill dive?’

"She might be, | guess. She's about your...” Hetrailed off, but it had been obvious what he was going to
say: “She'sabout your age.” Not “about our age.” Although he still saw her as an eighty-seven-year-old,
it seemed he was now in full denid about the chronologicdl facts that applied to himse f—and that was
driving Sarah up thewadlls,

"l dwaysliked her,” she said. When Contact had come out, the American press had said thet Ellie
Arroway, Jodie Foster's character, was based on Jill Tarter, and the Canadian papers had tried to spin it
that Sarah Halifax had been the inspiration. And athough it was true enough that Sarah had known Sagan
back then, the comparison was a stretch. Why the press refused to believe that characters were just
made up was beyond her. She remembered dl the theories about who the paleontologistsin Jurassic
Park were based on; every woman who had taken even one paleo course was reputed to be the model
for the Laura Dern character.

"Y ou know what movie Jodie Fogter isredly good in?’ Sarah said.
Don looked at her.

"It's um—oh, you know the one. It was one of my favorites."

"I need another clue,” he said, abit sharply.

"Oh, you know! We bought it on VHS, and then DV D, and then downloaded it in HD. Now, why can't |
think of thetitle? It'son thetip of my tongue..."



"Yes?Yes?

Sarah winced. Don was becoming more and more impatient with her astime went on. When held been
dow, too, he hadn't seemed to mind her downess as much, but now they were out-of-synch, like the
twinsin that film she used to show her undergrads about relativity. She thought about snapping that she
couldn't help being old, but, then again, he couldn't help that he was young. Still, hisimpatience made her
nervous, and that madeit even harder for her to dredge up thetitle she was looking for.

"Um,” shesad, “it had that guy init, too..."
"Maverick?” snapped Don. "The Slence of the Lambs?"

"No, no. Y ou know, the one about the—" Why wasn't the term coming to her>—"the, the ... the child
prodigy."

"Little Man Tate,” Don said at once.

"Right,” said Sarah, very softly, looking away.

* * * %

Chapter 16

Don moved over to the La-Z-Boy after Sarah had gone to bed, and sat glumly in it. He knew hed made
her fed bad earlier, when sheld been trying to remember thetitle of that movie, and he hated himself for
it. Why had he been patient when his days were numbered, but impatient now that he had so much time?
Hed tried not to snap at Sarah, he really had. But he just couldn't help himself. Shewas so old, and—

The phone rang. He glanced a the call display, and fdt his eyebrows going up: “Trenholm, Randel.” It
was a name he hadn't thought about for thirty years or more, aguy he'd known at the CBC back in the
Twenty-Teens. Ever since the rollback had gone bad for Sarah, Don had been avoiding seeing people he
knew—and now he was doubly glad they didn't have picture phones.

Randy was a couple of years older than Don was, and, as he picked up the handset, it occurred to him
that it might be Randy'swife calling. So often these last few years, calsfrom old friendswereredly cdls
from their surviving spouses with word that the friend had passed on.

"Hello?’ said Don.

"Don Hdifax, you old son of agun!”

"Randy Trenholm! How the hell areyou?"

"How isanyone when they're eighty-nine?’ Randy asked. “I'm dive."

"Glad to hear it,” Don said. He wanted to ask about Randy's wife, but couldn't remember her name.
“What'sup?'

"Youreinthenewsalot lately,” Randy said.
"You mean Sarahis,” said Don.
"No, no. Not Sarah. You, at least in the newsgroups | read.”

"And, um, what groups are those?"



"Betterhumans. Immortdity. | Do Go On."

He knew gossip about what had happened to him had to have spread further than just the block he lived
on. But, “Yeah, wdl,” isdl hesad inreply.

"So Don Hdlifax is rubbing shoulders with the movers and shekers,” said Randy. “ Cody McGavin. Pretty
impressve”

"l only met him once."

"Guy must have written you a pretty big check,” Randy said.

Don was fedling more and more uncomfortable. “Nah,” he said. “1 never saw the bill for the procedure.”
"Didn't know you wereinterested in life prolongation,” Randy said.

"I'm not."

"But you got it."

"Randy, look, it's getting late. Isthere something | can help you with?"

"It'sjust thet, like | said, you know Cody McGavin—"

"Not redly.”

"And so | thought maybe you could have aword with him, you know, on my behalf."
"Randy, | don't—"

"I mean, I've got alot to offer, Don. And alot of things till to do, but—"

"Randy, honedtly, I—"

"Comeon, Don. It'snot like you're specia. But he paid for your rollback."

"It was Sarah he wanted to have rollback, and—"

"Oh, I know, but it didn't work for her, right? That's what they say, anyway. And, look, Don, I'm redlly
sorry about that. I've dwaysliked Sarah."

Randy apparently expected aresponse, asif having made this obel sance he was now due something in
return. But Don remained quiet. After the silence had grown to an uncomfortable length, Randy spoke
again. “ So, anyway, hedidit for you, and—"

"And you think helll do it for you, too? Randy, | honestly don't know how much al the work | had done
cost, but—"

"They estimate eight billion on Betterhumans. Most people on | Do Go On think it'smore liketen.”
"But,” continued Don, firmly, “1 didn't ask for it, and | didn't want it, and—"
"And that's pocket change to the likes of Cody McGavin."

"I don't think that's pocket change to anybody,” said Don, “but that's beside the point. He can spend his
money any way he likes"



"Sure, but now that he'sdoling it out to let some of those who aren't insanely rich have arollback, well, |
thought, you know, maybe..."

"Therés nothing | can do for you. I'm sorry, but—"

The voice was getting more desperate. “Please, Don. I've il got alot to contribute. If | had arollback, |
could...”

"What?" asked Don, histone sharp. “ Cure cancer? It's been done. Invent a better mousetrap?
Gene-splicerswill just make a better mouse.”

"No, important things. I'm—you don't know what I've donein the last twenty years, Don. I've—I've
donethings. But therés alot more | want to accomplish. | just need moretime, isal.”

"I'm sorry, Randy. Redlly, | am—"
"If youd just call McGavin, Don. That'sal I'm asking. Just make one phone call.”

He thought about snapping that it had taken forever to get through to McGavin the last time, but that was
none of Randy's business. “I'm sorry, Randy,” he said again.

"Damn it, what did you do to deserve this? Y ou're not that special. Y ou're not that bright, that talented.
Y ou just fucking won the lottery, isal, and now you won't even help me buy aticket.”

"For Chrigt's sake, Randy..."

"It'snot fair. You said it yourself. Y ou aren't even interested in transhumanism, in life extension. But me,
I've spent most of my life pursuing that. ‘ Live long enough to live forever'—that'swhat Kurzweil said.
Just hold on for afew more decades, and welll have rejuvenation techniques, well have practica
immortdity. Well, | did hold on, and it's here, the techniques are here. But | can't afford them.”

"They'll come down—"

"Don't fucking tell methey'll comedownin price. | know they'll comedown in price. But not intime,
damnit. I'm eighty-nine! If you'd just call McGavin, just pull acouple of strings. That'sdl I'm asking—for
oldtime'ssake."

"I'msorry,” Don said. “| redlly am.”
"Damn you, Hdifax! Y ou've got to do this. |—I'm going to die. I'm going—"

Don dammed the handset down, and sat quaking in his chair. He thought about going upstairsto see
Sarah, but she couldn't understand what he was going through any more than Randy Trenholm did; he so
wished he had someone to talk to. Of course, there were other people who had undergone rollbacks, but
they weretotdly out of hisleague—the financiad gulf separating him from them was so much greater than
their shared experience of rguvenation.

A whilelater, he headed upstairs, and went through the motions of getting ready for bed, and, at last, he
lay down, next to Sarah, who had already turned in, and he stared at the ceiling—something he found
himsdlf doing more and more these days.

Randy Trenholm wasright, in away. Some people probably should be kept around. Thelast of the
twelve men who had walked on the moon had died in 2028. The greatest thing the human race had ever
done had happened in Don'slifetime, but no one who had actualy ever set foot upon the lunar surface



was gtill dive. All that was left were photos and videos and rocks and a scant few poetic descriptions,
including Aldrin's“ magnificent desolation.” People kept saying it wasinevitable that humanswould
someday return to the moon. Perhaps, thought Don, he might now live to see that, but, until they did, the
actual experience of those small steps, those giant legps, had passed from living memory.

And, even moretragic, the last survivor of the Nazi death camps—the find witnessto those
atrocities—had died in 2037; the worst thing humanity had ever done had a so passed out of living

memary.

Both the moon landing and the Holocaust had their deniers. people who claimed that such wonder, and
such horror, never could have happened, that humans were incapable of such technological triumphs, or
of such conscienceless evil. And now, every last one of those who could gainsay that from persona
experience was gone.

But Dondd Halifax lived on, with nothing specia to attest to, no important experience to which headone
bore witness, nothing that needed to be shared with future generations. He was just some guy.

Sarah gtirred in her deegp next to him, rolling onto her side. He looked over at her in the darkness, at the
woman who had done what no one ese had ever done: figured out what an aien radio message meant.
And, if Cody McGavin was right, she was the best bet to do it again. But she'd be gone al too soon,
while he would go on. If the rollback were only going to work for one of them, it should have been her,
Don knew. She mattered; he didn't.

He shook hishead, his hair rustling against the pillow. He knew logicaly that he hadn't taken the
regjuvenation away from Sarah, that its success with him had nothing to do with itsfailure for her. And yet
the guilt was oppressive, like the weight of six feet of earth pressing down upon him.

"I'm sorry,” he whispered into the dark, facing the ceiling again.

"For what?' Sarah's voice sartled him. He hadn't redized she was awake, but now that he turned his
head to face her, he could see little reflections of the dim outside lightsin her open eyes.

He scooched closer to hiswife and gently hugged her to him. He thought about |etting the words he'd
spoken apply only to his having been short with her earlier that evening, but there was more—so much
more. “I'm sorry,” he said at last, “that the rollback worked on me but not on you."

Hefdt her expand in his embrace as she took a deep breath, then contract again as she let it out dowly.
“If it could only have worked on one of us,” said Sarah, “I'm glad it was you."

He hadn't been expecting thet at dl. “Why?"
"Because,” shesad, “you're such agood man."

He could think of no reply, and so hejust held her. Eventually, her breathing grew regular and noisy. He
lay therefor hours, ligening to it.

* * % %
Chapter 17

It wastime, Don knew, that he got ajob. Not that he and Sarah were desperate for money; they both
had pensions from their employers and the Federal government. But he needed to do something withdl
the energy he now had, and, besides, ajob would probably help get him out of his degpening funk.
Despite the physicd wonders of being young again, it was dl weighing heavily on him—the difficulty in
relaing to Sarah, the jealousy of old friends, the endless hours he spent staring into space while wishing



things had turned out differently.

And so he walked over to North Y ork Centre station, just a couple of blocks from their house, and got
on the subway at the station located beneath the library tower there. It was ahot August day, and he
couldn't help noticing the scantily clad young women aboard the train—all of them healthy-looking,
tanned, and lovely. Watching them made the trip go quickly, dthough he was stunned, and a bit
embarrassed, to note that agirl who got off a Welledey had in fact been looking at him with what
seemed to be admiration.

When he reached his own stop—Union Station—he got out and walked the short distance to the CBC
Broadcast Centre, agiant Borg cube of abuilding.

He knew this place like—wdll, not like the back of his hand; he was still getting used to that appendage's
new, smooth, liver-spot-free appearance. But he no longer had an employee's passcard, and so had to
wait for someone to come and escort him up from the Front Street security desk. While he waited, he
looked at the full-size holograms of current CBC Radio persondities. Back in hisday, they'd been a
collection of cardboard standees. None of the faces were familiar to him, athough he recognized most of
the names.

"Dondd Hdifax?' Don turned and saw adight ASan man in hismid-thirties, with incongruous
peach-colored hair. “1'm Ben Chou.”

"Thank you for agreeing to seeme,” Don said, as Ben got him through the gate.

"Not at dl, not a all,” said Ben. “You're abit of alegend around here.”

Hefdt hiseyebrows go up. “Redly?'

They entered an devator. “ The only audio engineer John Pellatt would work with? Oh, yesindeed."

They |eft the devator, and Ben led them into a cramped office. “ Anyway,” he said, “I'm glad you came
down. It'sapleasure to meet you. But | don't get what you're doing applying for ajob. | mean, if you can
afford arollback, you hardly need to work here.” He looked around the windowless office. It happened
that they were on thefifth floor, and so should have been able to see Lake Ontario, but no matter where
youwerein thisbuilding, it felt subterranean.

"l can't afford arollback,” he said, taking the seat Ben was gesturing &t.

"Oh, yeah, well, your wife..."

He narrowed his eyes. “What about her?'

Ben looked cornered. “Um, isn't sherich? She decoded that first message, after al.”

"No, she's not rich, either.” Perhaps she could have been, he thought, if she'd struck the right book desl
at theright time, or had charged for dl the public lectures shed given in thefirst few months after the
original message had been received. But that was water under the bridge; you don't get a second chance
a everything.

"Oh, wdl, |—"

"So | need ajob,” Don said. Interrupting his potential boss probably wasn't astrategy acareer counselor
would have approved of, he thought, but he couldn't take this.



"Ah,” said Ben. He looked down at the flatsie reader on his desktop. “Well, you did Radio and
Televison Artsa Ryerson. Good man; so did I.” Ben squinted a bit. “ Class of 1982.” He shook his
head. “| was class of 2035."

The point was obvious, so Don tried to deflect it by making light of it. “I wonder if we had any of the
sameingructors?'

To hiscredit, Ben snorted alaugh. “And how long did you work here at the CBC?"
"Thirty-sx years,” said Don. “I was arecording-engineer/producer when..."

He backed away from saying the word, but Ben provided it, underscored by acrisp nod of his head:
“Retired.”

"But,” continued Don, “as you can see, I'm young again, and | want to go back to work."
"And what year did you retire?"

It wasright in front of him, Don knew, on his resumé, but the bastard was going to force him to say it
aoud. “ Twenty Twenty-Two."

Ben shook his head dightly. “Wow. Who was prime minister back then?"

"Anyway,” said Don, ignoring the remark, “1 need ajob, and, well, once the Mother Corpisin your
blood..."

Ben nodded. “ Ever worked on aMennenga 96007"
Don shook hishead.

"An Evoterra C-49? Those are what we use now."
He shook hishead again.

"What about editing?"

"Sure. Thousands of hours'—at least haf of which had been cutting physica audio tape with razor
blades.

"But on what sort of equipment?’

"Studer. Neve Capricorn. Euphonix.” He deliberately left off modd numbers, and he dso refrained from
mentioning Kadosura, which had been out of business for twenty years now.

"Still,” said Ben, “the equipment keeps changing dl thetime.”
"| understand that. But the principles—"

"The principles change, too. Y ou know that. We don't edit the same way we did a decade ago, et done
five decades ago. The style and pace are different, the sound isdifferent.” He shook hishead. “I wish |
could help you, Don. Anything for afellow Ryerson man—you know that. But...” He spread hisarms.
“Even aguy fresh out of school knows the stuff better than you do. Hell, he knowsiit better than | do.”

"But | don't haveto be hands-on,” said Don. “1 mean, the last while, | wasn't much, anyway. | was
mostly doing management, and that doesn't change.”



"You'reexactly right,” Ben said. “It doesn't change. Meaning aguy who looks twenty-something isn't
going to be able to command respect from men and women in their fifties. Plus, | need managerswho
know when an engineer isbullshitting them about what the equipment can and can't do."

"lan't there anything?” Don asked.
"Haveyou tried downgtairs?'

Don drew his eyebrows together. “In the lobby?’ The lobby—the Barbara Frum Atrium, asit was
technically known, and Don was old enough to have actudly worked with Barb—contained nothing
much except a couple of restaurants, the three security desks, and lots of open space.

Ben nodded.
"The lobby!” Don exploded. “I don't want to be afucking security guard.”

Ben raised his hands, pam out. “No, no. That's not what | meant. | meant—don't take thisthe wrong
way, but what | meant was the museum.”

Don fdt hisjaw go dack; Ben might aswell have punched him in the gut. Hed dl but forgotten abot it,
but, yes, in the lobby there was a small museum devoted to the history of the CBC.

"I'm not abloody exhibit,” Don said.

"No, no—no! That's not what | meant, either. | just meant that, you know, maybe you could join the
curatorial staff. | mean, you know so much of that stuff first hand. Not just Pdllatt, but Peter Gzowski,
Sook-Yin Lee, Bob McDonad, dl those guys. Y ou knew them and worked with them. And it says here
you worked on As It Happens and Faster Than Light."

Ben wastrying to be kind, Don knew, but it redlly wastoo much. “I don't want to live in the past,” he
said. “1 want to be part of the present.”

Ben looked at thewall clock, one of those broadcagting unitswith red LED digitsin the middle encircled
by sixty points of light that illuminated in sequence to mark passing seconds. “Look,” hesad, “I've got to
get back to work. Thanksfor dropping by.” And he got up and extended his hand. Whether Ben's shake
was normally limp and wesak, or whether he was being ddlicate because he knew he was shaking an
eighty-seven-year-old's hand, Don couldn't say.

* * * %

Chapter 18

Don returned to the lobby. It said something nice about Canadathat anyone could walk around the vast
Barbara Frum Atrium, looking up at the six floors of indoor bal conies, and watch while all sortsof CBC
persondities—the Corporation frowned on the use of the word “ stars'—came and went, unaccompanied
by security guards or handlers. Thelittle restaurant Ooh LaLa!, which had been there forever, had tables
silling out into the atrium, and there was one of Newswor|d's anchors enjoying a Greek salad; at the
next table, the lead performer in achildren’s show Don had watched with his granddaughter was sipping
coffee; crossing over to the eevators was the woman who currently hosted Ideas. All very open, dl very

welcoming—aof everyone, except him.

The broadcasting museum wastiny, and tucked off to one Side, clearly an afterthought in designing the
building. Some of the stuff predated Don. The kiddie program Uncle Chichimus was before histime,
and This Hour Has Seven Days and Front Page Challenge were shows his parents had watched. He
was old enough to remember Wayne and Shuster, but not old enough to have ever thought they were



funny. But he'd learned hisfirgt French from Chez Héléne, and had spent many happy hourswith Mr.
Dressup and The Friendly Giant. Don took aminute to look at the model of Friendly's castle, and the
puppets of Rusty the Rooster and Jerome the Giraffe. He read the placard that explained that Jerome's
bizarre color scheme of purple and orange had been selected in the days of black-and-white TV because
it had good contrast, and had been |eft intact when the program switched to color in 1966, giving him a
psychedelic look, an unintentiond reflection of thetimes.

Don had forgotten that Mister Rogers had gotten his start here, but there it was, the origina miniature
trolley from that show, back when it had been called Mister Rogers' Neighbourhood, the last word
notably sporting a U.

No one dsewasin the museum just now. The emptiness of the handful of rooms was atestament to the
fact that people didn't care about the past.

Monitors were showing clips from old CBC shows, some of which he remembered, much of which was
cringe-worthy. In the vaults here there must be tapes of dreadful stuff like King of Kensington and
Rocket Robin Hood. Perhaps some things should be alowed to pass out of living memory; perhaps
some things should be ephemerd.

There was some old radio and television hardware on display, including machines he himsdlf had used
early in his career. He shook his head. He shouldn't be curator of amuseum like this. He should be on
display, ardic of abygone age.

Of course, hedidn't look like ardlic—and the Canadian National Exhibition no longer had afreak show;
he could just barely remember visiting the Ex as a child and hearing the barkers call out descriptions of
fish-tailed men and bearded ladies.

He left the museum, and left the building, going out the Front Street entrance. There were other
broadcasters in town, but he doubted he'd have better luck with them. And, besides, he liked working on
radio dramaand audio documentaries of the kind nobody but the CBC made anymore; asfar as other
broadcasters would be concerned, his CV might aswell have said he painted cave walls at Lascaux.

Don had arrived at the entrance to Union Station, which was at the bottom of the U comprising the ol dest
part of the subway system. He headed downstairs and passed through the turnstile, paying the normal
adult—rather than senior citizen's—fare, and then took the escalator down to the platform. He stood
beneath one of those digital clocksthat hung from the celling. A train came rushing in, and hefelt hishair
whipping because of its passage, and—and he was transfixed, unable to move. The doors opened,
making their mechanica drumroll sound, and people jostled in and out. Then the three descending tones
sounded, indicating thet the doors were closing, and the train started moving again. He found himself
stepping right up to the edge of the platform, looking at its departing back.

A little boy, no more than five or six, was staring out the rear window at him. Don remembered when he
used to like gitting in the front car asakid, watching the tunnel speed by; the rear car, looking back, was
amost as good. There was a grinding sound as the train banked, turning to go north, and then it was
gone. He looked down onto the tracks, maybe four feet below, histoes sticking over the platform's edge.
He saw agray mouse scuttle by, and he saw the third rail, and the notices, covered with grime, that
warned of the electrocution danger.

Soon enough, another train was coming down the curving track; its headlights cast mad shadowsin the
tunnel before it became visible. Don felt the vibration of the train, inches from hisface, asit zoomed past
him, felt hishair whipping again.

The train stopped. He looked into the window facing him. Most riders got out at Union, athough afew



people aways rode the train around the bend.
Around the bend.

Thiswas the time-honored method to do this, wasn't it? Here, in Toronto, it was the way the despondent
had handled things since before he'd been born. The subway trainsroared into the station at high speed.
If you waited at the right end of the platform, you could jump in front of an incoming one, and—

And that would beit.

Of course, it wouldn't be fair to the train's operator. Don remembered reading years ago, in the Star,
about how devadtating it was for subway drivers when people killed themsalvesthisway. The drivers
often had to go on extended leave, and some were so afraid that the same thing would happen again they
were never ableto return to their jobs. Stationsin the downtown core were forty-five seconds apart;
there wasn't even time for the driversto relax between them.

But that had been back when the trains had had human drivers. These days, they were operated by deek
mechanicals, courtesy of McGavin Robotics.

Theirony wastempting, and—

And hewas trembling from head to toe. Suddenly, his body sprang into action, moving asfast asit could,
and—and he just barely squeezed through the doors before they rumbled shut. Don clung tightly onto a
metal polefor the wholetrip home, like adrowning man grasping alog.

* k *x %

Chapter 19

Back in 2009, Sarah had spent at |east as much time discussing the Dracon questionnaire as she did
teaching astronomy, and the topic often spilled over into evening conversationswith Don. One night,
when Carl was down in the basement playing The Sms4, and ten-year-old Emily was at her Girl Guides
meeting, Sarah said, “Heres an ethica dilemmathat came up on the SETI newsgroup today. Some of the
SETI researchersthink they know what the aliens are trying to determine with their survey, which means
we could give them the answers they want, in hopes that they'll keep up contact with us. So, should we
lieto get what we want? That is, just how unethical isit to cheat on asurvey about ethics?

"The Dracons are probably at least as clever aswe are, n0?’ Don had said. “ So wouldn't they see
through any attempt at deception?”

"That'swhat | said!” Sarah replied, sounding pleased to be vindicated. “ The indructions for the
guestionnaire make it quite clear that the thousand responses we send should be produced independently
and in private. They say there may be follow-up questions, and any consultation among participants will
ruin those. And | suspect they've actudly got some sort of way of determining if the answersare dl from
one person, instead of the thousand individuals they'd asked for, or are from a group that
collaborated—you know, by some sort of satistical analysis of the answers.”

They were doing generd cleaning up. With both of them working during the days, housework ended up
being alow priority. Don was dusting the mantel. “ Y ou know what I'd like?’ he said absently, looking a
the framed Emily Carr print on thewdll there. “ One of those big sixty-inch flatscreen TVs. Don't you
think it'd look greet right here? | know they cost afortune right now, but I'm sure they'll come down in
price."

Sarah was gathering up sections of newspaper. “Y ou should live so long.”



"Anyway,” he continued, “you were saying about the Dracon questionnaire?’

"Y eah. Evenif we did want to fake it and have acommittee draw up al the answers, for some of the
questions we honestly don't know what the ‘right’ answer is."

He moved on to picking up the used mugs from the coffee table. “Like what?'

"Well, like question thirty-one. Y ou and another person jointly find an object that has no apparent worth,
and neither of you desireit. Which of you should keep it?"

Don stopped to ponder, two yellow mugsin hisright hand, and onein hisleft; at sixteen, Carl was
learning to drink coffee. “Umm, | don't know. | mean, it doesn't matter, doesit?"

Sarah had finished gathering newspapers, and nipped into the kitchen to dump them in the blue box.
“Who knows?’ she cdled out. “There's obvioudy some mord point here that the diens are getting at, but
no one I've spoken to can seewhat it is.”

Hefollowed her in, rinsed the mugs under the faucet, and then put them in the dishwasher. “Maybe
neither of you should take the object. Y ou know, just leave it where you found it.”

She nodded. “That would be good, but that's not one of the alowed answers. The survey is mostly
multiple choice, remember.”

Hewasloading afew platesinto the dishwasher. “Heck, | don't know. Um, the other guy should take
it—'cause, um, ‘ cause that's me being generous, see?'

"But he doesn't want it,” she said.
"But it might turn out to be valuable someday.”

"Or it might turn out to be poisonous, or to belong to somebody else who'll be angry over it being taken,
and who will exact revenge from whoever goleit.”

He shook hishead, and put an Electrasol tab into the detergent cup. “There just isn't enough information.”
"Thediensthink thereis, gpparently.”

He started the dishwasher, and motioned for Sarah to follow him out of the room; the machine was noisy.
“Okay,” hesad, “so you can't just give the Dracons the answers that'll make uslook good, because you
don't know what those arein all cases.”

"Right,” said Sarah. “And, anyway, even for those questions we do understand, there's debate about
which answers would make uslook good. See, some of our morasarerationa, and othersare based in
emotion—and it's not clear which onesthe dienswould prize most."

"| thought al moraswererationa,” Don said. Helooked around the living room, gauging if anything else
needed tending to. “Isn't that the definition of morality: arationd, reasoned response, instead of a
knee-jerk, visceral one?’

"Oh?" shesad, Sraightening the pile of current magazines—Maclean's, Mix, Discover, The Atlantic
Monthly—that lived on thelittle table between the couch and the La-Z-Boy. “Try thisone onfor size.
It'sastandard puzzle in mora philosophy, alittle number called ‘thetrolley problem.’” It's called that
because a British philosopher came up with it. Her name, by the way, was Philippa Foot—two fetishesin
one, if you stop to think about it. Anyway, she said this. say a streetcar is out of control, rushing dong its



tracks. And say there are five people stuck on those tracks, unable to get away in time—if thetrain hits,
it'll kill them dl. But you happen to be watching al thisfrom abridge over the tracks, and on the bridge
arethe switching controls, including alever that if you pull it will cause the streetcar to be diverted to
another track, off to the left, missing the five people. What do you do?!

"Pull the lever, of course,” he said. Deciding there was nothing €l se that needed doing tonight, he sat
down on the couch.

"That'swhat almost everyone says,” Sarah said, joining him. “Most people fed amord obligation to
intervene in situationswhere human lifeisat risk. Oh, but | forgot to tell you onething. Therésaredly big
guy stuck onthat other track. If you divert the streetcar, hell be killed. Now what do you do?

He put hisarm around her. “Well, um, I'd—I guess1'd ill pull the lever."
Sheleaned her head againgt his shoulder. “ That's what most people say. Why?!
"Because only one person diesrather than five."

He could hear in her voice that she was smiling. “A Trekker to the core. ‘ The needs of the many
outweigh the needs of thefew.” No wonder that's what Mr. Spock believes; it's clearly the product of
rational thinking. Now, what about this? Say there's no second track. And say instead of being the one
hapless fellow stuck on the left, the big guy isn't stuck at dl. Instead he's standing right next to you on the
bridge. Y ou know for afact that if you push him off so that he fallsin front of the streetcar, hitting him will
be enough to make it stop before it hits the five other people. But you yoursdlf arealittieguy. The
streetcar wouldn't be stopped by hitting you, so there's no point in jumping yourself, but it'll definitely be
stopped by hitting this big fellow. Now what do you do?"

"Nothing.”

Don could fed her head nodding. “Again, that's what most people say—they wouldn't do athing. But
why not?'

"Because, um, becauseit'swrong to ... well, ah...” He frowned, opened his mouth to try again, but then
closedit.

"See?’ said Sarah. “They're comparable situations. In both scenarios you choose to have one guy
die—the same guy, in fact—to savefive others. But in thefirg, you do it by throwing alever. Inthe
second, you actudly push the guy to his death. The rationd equation is exactly the same. But the second
scenario fedls different emotionaly. For most people, what was judged right in thefirst scenario isjudged
wrong in the second.” She paused. “ The dliens didn't ask that specific question about the streetcar, but
there are others for which there's an emotionally ethical response and alogically ethical response. Asto
which one the Draconswould prefer to see, I'm not sure.”

Don frowned again. “ But wouldn't advanced beings naturally prefer logic to emotion?”

"Not necessarily. Fairness and adesire for reciprocity seem to be emotiona responses: they occur in
animalswho obvioudy aren't reasoning in an abstract, symbolic way, and yet those are some of the things
we prize mogt. The diens might prize them, too, meaning the emotiona answers might in fact be what
they'relooking for. Still, some of my colleagues do argue that the logical answers are the better ones,
because they denote more sophisticated cognition. And yet giving the purdly logical answerswouldn't
really portray who we are. | mean, consider this, for instance—the diens didn't ask about it, but it makes
agood point. Weve got two kids, aboy and agirl. Suppose when Emily's older, Carl and Emily both
went away somewhere for aweekend, and decided to have sex with each other—just once, just to see



what it waslike"
"Saran!"

"See, you'reimmediately disgusted. And, of course, so am |. But why are we disgusted? Well,
presumably because evolution has bred into us a desire to promote exogamy and avoid the birth defects
that often come out of incestuous unions. But say they were practicing birth control—you know any
daughter of minewill be. That means the concern about birth defectsisn't relevant. Plus, say that both
were free of venered disease. Say they only did it that once, and that it caused them no psychological
harm at al, and they never told anyone ese about it. Isit till disgusting? My gut—and | bet yours,
too—says yes, even though we can't articulate arational reason for the disgust.”

"l suppose,” he said.

"Right. But for an awfully long time, in alot of places, homosexua unionswere greeted with disgust, too,
aswereinterracial ones. These days, most people don't react negatively to them at al. So, just because
something disgusted people once doesn't mean it's universally wrong. Morals change, in part because
people can be won over to new positions. It was mostly rationa argument, after dl, that made the
women's rights and civil rights movements possible. People became convinced that davery and
discrimination were wrong on aprincipled bas's; you educate people about an issue, and their view of
what's moral changes. In fact, that's what happens with children. Their behavior gets more mord astheir
reasoning powers develop. They go from thinking something iswrong smply because they might get
caught, to thinking something iswrong in principle. Well, maybe were grown up enough for the Dracons
to want to continue being in contact with us, and maybe were not, and if we're not theré's no way we
can guesswhat theright answersare.” Sarah snuggled againgt him. “No, intheend, | think the only thing
we can do is exactly what they asked: send athousand, independent sets of answers, each donein
isolation, each one as honest and truthful as possible.”

"And then?"

"And then wait for whatever reply they might eventualy send.”

* * * %

Chapter 20

Another hot August day. Don had headed downtown again, but thistime it wasn't for ajob interview,
and s0 he was actua ly wearing clothes appropriate for the weather: cut-off denim shorts and alight-blue
T-shirt. He was grateful for them as he effortlesdy climbed the stairs from the subway station, and exited
out into the muggy, searing heet.

Sarah, dong with the rest of the SETI community, was il trying to find the decryption key for the
second message from Sigma Draconis, and last night an idea had occurred to her. But to try it, she
needed some old paper records that were stored down at the University.

It was only ashort walk from Queen's Park subway station to the McLennan Physical Laboratories
tower, which housed the University of Toronto's Department of Astronomy and Astrophysics. Oniits
roof were two observatory domes. Don remembered what he used to think when he saw them: that they
couldn't possibly do any good, surrounded by the glare of downtown Toronto. But, to his surprise, ashe
glanced up at them now, he found himsdlf thinking that they looked like anice, firm pair of breadts.

As he came out of the eevator on the fourteenth floor of the tower, he saw that long onewall of the
corridor there was a display about famous people who had been associated with the department.
Included were Dr. Helen Sawyer Hogg, dead for fifty-five years now, whose weekly astronomy columns



Don remembered reading as aboy in the Saturday Star; lan Shelton, who discovered Supernova 1987a
inthe Large Magellanic Cloud; and Sarah hersdlf. He paused and read the placard about Sarah, then
looked at her photo, which must have been taken at least forty years ago; she hadn't worn her hair that
longsince

Ah, wdl. Timeworn photos were appropriate here. Universities themsdves were an anachronism,
bucking the long-established trend to do everything online, everything by telecommuting. Hallowed halls,
ivory towers—the synonyms his mental thesaurus provided just underscored how quaint and
old-fashioned such ingtitutions were. And yet, somehow, they endured.

Helooked again a the photo of Sarah and found himsalf grinding histeeth. If things had gone the way
they were supposed to, his wife would be even younger-looking now. This photo would be of what shed
have had to look forward to, when she gracefully entered middle age for asecond time ... around 2070,
he supposed.

He headed around abend in the corridor, the walls now lined with framed astronomical photos, until he
found the door he waslooking for. He knocked lightly on it. Old habits die hard, he redized; held long
ago given up fervent rapping, since it used to hurt his arthritic knuckles, but now he wondered if anyone
could have possibly heard him through the thick wood. He was about to knock again, and more loudly,
when he heard afemaevoice cdl out, “Comein.”

He entered, leaving the door open behind him. A young redhead, seated at a computer workstation,
looked up at him expectantly.

"I'm looking for Lenore Darby,” Don said.
Sheraised ahand. “ Guilty.”

Hefdt his eyebrows going up. Now that he saw her, he did remember that there'd been aredhead
among the grad students at the last Christmas party, but held forgotten, or, more likely, had failed to
notice then, just how pretty she was.

Lenore looked to be twenty-five—area twenty-five, no doubt. Her orange hair cascaded down to her
shoulders, and she had freckled white skin and bright green eyes. She was wearing green denim shorts
and awhite T-shirt that said “Onderdonk” on it, which, he guessed, was the name of amusical group.
The shirt'slower half had been tied in aknot around her somach, revealing acouple of inches of midriff
that hadn't bunched at al even though she was Sitting down.

"Can | helpyou?’ she asked, smiling a perfect smile. So many of Don's contemporaries had spent thelr
whole adult lives, as Don had until recently, with various denta imperfections—misaignments and gaps,
overbites and underbites—but young people today amost dways had perfect teeth, brightly white,
totaly straight, and completely free of cavities.

He stedled himsdf for giving the spid, then: “I'm Don Hdlifax,” he said. “1 know [—"

"Oh, my goodnessl” exclaimed Lenore. Shelooked him up and down, causing him to fed embarrassed
and awkward, and probably even to blush. “1'd been expecting—well, he must be your grandfather. Are
you named for him?"

She'd met an elghty-seven-year-old man back in December named Don Halifax, and sheld been told
someone with that name was coming by to pick up some papersfor Sarah, ...

So, yeah, it was a perfectly reasonable guess on her part. “ That's right,” he said. Indeed, what she'd



suggested wasin fact true, just not in the way she meant it. His full name was Donald Roscoe Halifax,
and Roscoe had been hisfather's father's name.

So, why not? It was aharmless enough fiction, and he redly hated having to explain his current Situation;
he certainly didn't want to go over the whole sorry mess with everyone he met. Besides, heldd probably
never seethisgirl agan.

"Niceto meet you!” said Lenore. “1've met your grandfather a couple of times. What acharming fellow!"
Hewas pleased by this assessment, and dlowed himsdf asmdl smile. “That heis"

"And how is—" Don felt himself holding his breeth. If she had finished her sentence with “your
grandmother,” he doubted he could have gone on with the charade, but she said, “ And how is Professor
Hdifax?'

"Shesfine

"That'sgood,” said Lenore, but then she surprised Don by shaking her head. “1 sometimeswish | were
older.” She smiled and got up, tugging at the tied-up part of her T-shirt after shed done so to get it to Sit
properly, which had the effect, for amoment, of emphasizing her breasts. “ See, | could have had her as
my thesis supervisor. Not that Professor Danylak isn't greet, but, you know, it'sfrustrating studying
where the most famous person in my chosen field actually worked and having dmost no interaction with
her."

"Y our specidty isSETI, too?"
She nodded. “Y up. So, asyou can imagine, Professor Haifax isabit of ahero of mine.”
"Ah,” he said. He looked briefly around the room, because—

Because, heredlized, held probably been looking too intently, too long, &t the very attractive young
woman. There were the usud fabric-covered room dividers, and one wall waslined by filing cabinets.
The paperless office and the flying car had been afew yearsin the future for hisentirelife, but maybe,
findly, hed actudly now live long enough to eventudly see one or the other become aredity.

He opened his mouth to go on, but caught himself in time. He'd been about to say “ Sarah asked meto...”
but who the hell cdlls his own grandmother by her first name? And yet he couldn't bring himself to actudly
say, “My grandmother.” After asecond, hefell back on the passive voice. “1've been asked to pick up
someold files”

"Oh, | know,” said Lenore. “I'm low person on the totem pole here; I'm the one who had to dig around
for them down in the basement.” She was abouit five foot four, dthough presumably never thought of
hersdf that way; his generation had been the last Canadian one to be taught imperia measuresin school.
“Let meget themfor you."

She walked across the room, and he found his eyes tracking the movement of her rear end through her
shorts. Sitting on top of one of thefiling cabinetswas astack amost afoot high of papers stuffed into
severd manilafilefolders.

Don wasworried that his new looks didn't quite stand up to scrutiny; his own appearance these days was
so gartling to himsdlf that part of him assumed it should be startling to others, too. But as she handed the
great pile of paper to him, she gaveno sign if shefound anything out of the ordinary about him.

For hispart, he found himself noticing the gentle hint of fruit fragrance—how wonderful to have his sense



of smell back! It wasn't perfume. More likely, he thought, it was her shampoo or conditioner, and it was
quite pleasant.

"My goodness,” hesaid. “I didn't expect there to be so much!”

"Do you need ahand getting it al down to your car?’ asked Lenore.
"Actudly, | took the subway."

"Oh! | can get you abox toputitin.”

"Thanks, but...” Shelifted her orange eyebrows, and hewent on. “It'sjust | was going to go the Art
Gdlery thisafternoon. They've got aspecid exhibition on of Robyn Herrington blown glassthat | want to
se

"Heck, the Art Galley isonly a couple of blocks south of here. Why don't you leave the papers here, and
pick them up when you're done?"

"l don't want to be abother.”

"Oh, it'sno bother a dl! I'll be here straight through until five o'clock.”
"Workaholic, en?Y ou must redly likeit here."

She leaned her shapdly rump against anearby desk. “Oh, yes. It'sterrific.”
"YouredoingaPh.D.?'

"Not yet. I'm just finishing my Magter's”

"Isthiswhere you did your undergrad?’

"Nah. | went to Smon Fraser."

He nodded. “ And is that where home is? Vancouver?'

"Yup. And, no offensg, it sure beatsthis place. | missthe ocean, | missthe mountains, and | can't stland
the climate here”

"But don't you get tired of dl therainin Vancouver?'

"I don't even noticeit; it'swhat I'm used to. But the snow herein winter! And the humidity now. I'd dieif
it werent for ar-conditioning.”

Donwasn't much of afan of Toronto's climate either. He nodded again. * So, are you going to move
back after you finish here?”

"Nah, probably not. | want to go somewhere in the southern hemisphere. Not nearly enough SETI
searching has been done of the southern skies.”

"Anywherein particular?’ asked Don.
"The Univergity of Canterbury has agreat astronomy department.”

"Wheresthat?"'



"New Zedland. Christchurch.”

"Ah,” said Don. “Mountains and the ocean.”

Sheamiled. “Exactly.”

"Have you ever been there?"

"No, no. But someday..."

"It'sgreat.”

"You've been?’ she asked, letting her eyebrows climb her freckled brow.

"Yup,” he said, adopting her style of speech. “Back in—" He stopped himself before he said, “Back in
1992.” “Ah, afew years ago."

"Ooow,” said Lenore, her lips puckering appedingly as she made the sound. “What wasit like? Did you
just loveit?'

He thought he should break eye contact with the young woman again, and his gaze landed on adigita
wall clock; it was 1:10. He was getting hungry. That was another thing that had come back aong with his
sense of smell, now that his body had renewed itsalf. For so long, held been egting tiny meds, dways
having |eftovers to take home from restaurants, and during the rollback, while his body had been
rebuilding lost muscle mass, he'd eaten like the proverbid pig. Now, though, his appetite had settled into
being what it'd been when he redlly had been twenty-five, which was still pretty prodigious.

"Anyway,” said Don, “thanks for letting me come back later to get the papers. | should be heading off.”
"TotheArt Gallery?'

"Actudly, | thought I'd grab a bitefirgt. Isthere anywhere good around here?!

"Therésthe Duke of York,” shesaid. “It'sgood. Infact..."”

"y e

"Wadll, | redly am serioudy thinking about gpplying to New Zedland. I'd love to pick your brain abit.
Mindif | joinyou for lunch?"

* * % %

Chapter 21

Don and Lenore headed outsde. The sun was high in the quicksilver sky, the humidity tifling. To the
south, the CN Tower shimmered through the haze. The campus had been mostly empty, thisbeing
summer, but Bloor Street was packed with what was probably an equa mix of downtown

bus nesspeople and tourists, plus afew robots, al madly hurrying somewhere. Don and Lenore chatted
about New Zedland asthey walked aong.

"Itsagreat place,” hesaid, “but I'll warn you, they've got this annoying tendency to put adice of beet on
hamburgers, and—oh, look!” There was acar parked at the curb. He pointed at its white and blue
license plate: PQHO-294, with the hyphen, aswas normal in Ontario, a stylized crown. “ Qoph."

Lenore's eyebrows legpt up her forehead. “ The name of a Hebrew letter!” she exclaimed with relish. “Do
you play Scrabble?” Every serious Scrabble player had memorized the handful of acceptable words that



had a Q but no U inthem.
Heamiled. “Oh, yes."

"Me, too,” said Lenore. “I'm dways practicing with license plates. A few weeks ago, | saw two cars sSide
by side, and their plates were anagrams of ‘barf’ and ‘crap.’ | was smiling for days after that."

They continued on, talking some more about New Zedland, and by the time they arrived at the
restaurant, they'd exhausted just about everything Don had to say on the topic. The Duke of Y ork turned
out to be atwo-gtory-tal pub-style restaurant on aquiet street north of Bloor. The other buildings on the
street, dl classy renovated houses, seemed to contain the offices of high-priced lawyers and accountants.
They were shown to abooth near the back on the pub'sfirst floor, and settled in. Rock music—or
whatever kidstoday cdled the stuff they listened to—was playing over the speakers. Mercifully, the
place was air-conditioned.

There was atable near theirs, with three men seated at it. A server about Lenore's age, and amost as
pretty, wearing a skin-tight black top scooped low to show alot of cleavage, was taking that group's
order for abottle of wineto go with their meals.

"Red or white?’ asked one of the men, looking a hisfriends.
"Red,” replied thefdlow on hisleft, and “red,” repeated the guy on hisright.
The first man tipped his head up to look at the server, and said, “I'm hearing red.”

Lenore leaned over the table and whispered to Don, while indicating the guy who'd just spoken with a
tilting of her head. “Wow,” she said. “He must have synesthesia”

Don barked adelighted laugh.

The same server turned her attention to them. She wastall, and broad shouldered, with chocolate brown
skin and waist-length blue-black hair. “Can | get you—oh, Lennie! | didn't redlize it was you, honey!"

Lenore smiled sheepishly at Don. “I walt tables here two nights aweek."

He suddenly had anice menta picture of Lenore dressed like the server, whose name tag read “ Gabby.”
Gabby put ahand on her rounded hip, appraising him. “ So, who'sthis?” she said, with mock seriousness,
asif Lenore's companion had to pass muster with her.

"Thisismy friend Don,” said Lenore.

"Hello,” he said. “Niceto meset you."

"You, too,” Gabby said. She turned her attention back to Lenore. “ See you at the bank on Saturday?'
"For sure”

Gabby took their drink orders. Lenore asked for aglass of white wine; Don ordered his old standby of
Diet Coke. He was glad that the Coca-Cola Company and PepsiCo had finally merged; he used to hate
that little game of “Is Peps okay?" in places that had served only that brand.

"S0,” he said, after Gabby l€ft, “you're helping her rob abank?!

Lenorelooked alittle embarrassed. “ Food bank, actually. Gabby helps out there dl thetime. Me, I'm
there most Saturdays.” She paused, then, abit awkwardly, asif shefet aneed to offer some further



judtification: “Working in arestaurant, you see so much food go to waste, and yet people ill go hungry.”

He looked away, wondering how many—good Christ, how many millions of people could have been
fed with the money that had been spent rguvenating him.

Lenore was, as his answering machine had opined, a chatty sort, and he was mostly content to just listen
to her ramble on; indeed, it was safer than him doing much talking. She had such an animated face, such
alively voice, that he could have listened to her for hours. Still, he made occasiond effortsto keep up his
end of the conversation. “ So, you like Onderdonk,” he said, indicating her T-shirt.

"Oh, they'rewarp,” shereplied. He had no idea whether that was good or bad, and kept a poker face.
“What about you?’ continued Lenore. “What groups do you like?"

Oh, shit, thought Don. Hed set himsdlf up for this. The bands of his youth—EL O, Wings, Supertramp,
April Wine—would mean nothing to her, and, for thelife of him, he couldn't think of the name of any
contemporary group. “1, um, ah...” And then, in aflash of brilliance, he pointed at the wall speaker,
indicating the group that was playing now—not that he could nameit, or the song.

But she nodded, impressed. “Hyperflower,” she said. “ Skytop.” Don tried not to frown. One of those
words was probably the name of the group; the other, afavorable reaction to his choice. If it had been
her pointing at the speaker and oh, say, “Cal Me'—a standard from his own university years—had been
playing, he'd have identified the musician firgt, then added his assessment: “Blondie. Cool.” So he
assumed “Hyperflower” was the name of the band, and “ skytop,” aterm of praise. Just like decoding
an alien language, he thought. Sarah would be proud.

"Anybody else?’ asked Lenore.

"Umm...” After amoment, in desperation, he said, “ The Bestles."
"Noway!” shesquedled. “I love them! What's your favorite song of theirs?'
"Yesterday.’”

She murmured gppreciatively.

"It'sunusud,” he said, “liking the Beetles these days.” Although once he said it, he was afraid he might be
wrong. For al he knew, the Fab Four could be enjoying agenerad resurgence of interest right now. When
held been in university, thered been ahuge Bogart reviva on campuses, and Bogey's great films had
been dmost a hdf-century in the past, even then.

But she nodded enthusiagticdlly. “For sure. Hardly anybody | know has even heard of them.”
"How'd you get into them?"

She looked at him quizzicdly, and he thought that maybe held used a dated turn of phrase. But she must
have sussed out its meaning because she said, “My grandfather had a collection of them.”

Ouch.

She went on. “He used to play them for me whenever | came over asakid. He had an antique
stereo—that was his hobby—and awhole bunch of them on nylon."

It took him amoment to get it; she meant vinyl. But it wasn't polite to correct people when they made
innocent mistakes—his grandfather had taught him that.



Still, thought Don, there had to be something they could discussthat wouldn't put him at such a
disadvantage. Of course, they could have talked about the one person they both knew: Sarah. 1an't that
what most strangers do? But he couldn't stand to hear another reference to his“grandmother.”

Gabby returned with their drinks and took their food order. Don asked for something called “the blue
steak salad"—dliced steak on garden greens with crumbled blue cheese. Lenore, who hadn't had to even
glance at the menu—working here, she presumably knew it by heart—ordered fish and chips.

Don loved debating politics, but usudly avoided it with people held just met. But there was aprovincia
election looming here, and, since Lenore was from British Columbia, shelikely didn't have strong fedlings
about what was happening in Ontario; it was probably a safe topic. “ So, who'd you like to seewin on
Friday?’ Don asked.

"l dwaysvote NDP,” she said.

That made him smile. He remembered his own socidist days as a student. Still, asthey continued to talk,
he was impressed with how much Lenore knew about the current scene. But when history came up—

"Favorite primeminister?| guessI'd haveto say Mulroney."

Don redly got pissed off by the revisionist history that was popular these days. “Listen,” he said, “I
remember when Brian Mulroney was prime minister, and he—" He cut himsdlf off when he saw her
wide-eyed expression. “I mean,” he quickly corrected, “| remember reading about when Brian Mulroney
was prime minigter, and he was even worse than Chrétien when it came to being deazy..."

Stll, why was he leaving histrue age a secret? It wasn't asif he could keep it under wrapsforever.
People would eventuadly find out—including people at the astronomy department; Sarah was il intouch
with several of them, and they had no pact to keep what had happened quiet. Besides, Lenore would
probably be fascinated to hear al about his meeting with Cody McGavin, who, after al, was the patron
saint of SETI these days. But whenever he contemplated the sdlective success of the treatment, the guilt
cut him from within, like svalowed glass, and—

"Okay,” said Lenore, “let's see what you're made of "

He stared at her, completely baffled, as she rummaged in her purse. After amoment, she pulled out her
datacom and placed it on the table between them. She pressed a couple of keys, and it projected a
holographic Scrabble board onto the wooden tabletop.

"Wow!” Don said. Although he had anice collection of portable Scrabble boards—fold-up sets,
magnetic sets, a st with salf-stick vinyl tiles, dedicated dectronic devices, even aminiature version that
fit on akey chan—hed never seen onethis... this skytop.

"All right, Mr. Qoph,” Lenoresaid. “Let'splay.”

* * % %

Chapter 22
A spring evening in 2009. “ Sweetheart, I'm home!” Sarah called out.

Don came out of the kitchen, crossed through the living room, and stood at the head of the six stairs
leading down to the entryway. “How'd it go?'

It was The First Internationa Collaborative Session for Dedling with the Message from Sigma Draconis,
athree-day marathon, hosted by the University of Toronto, chaired by Sarah hersdlf, with SETI experts



from dl over theworld having flown in to attend.

"Exhaugting,” said Sarah, diding aside the mirrored closet door and hanging up her raincoat; April was
Toronto's wettest month. “Contentious. But ultimately worthwhile."

"I'mglad,” hesaid. “I've got apot roast in the oven, by the way. It should be ready in about twenty
minutes”

The door to the house opened again and Carl camein, looking soaked and bedraggled. “Hey, Mom,” he
sad. “How was the conference?'

"Good. | wasjust telling your father.”
"Dinner in twenty minutes, Carl,” Don said.

"Grest. I'll wash up.” Carl managed to get hiswet shoes off without bending over or undoing the laces.
He didn't take off hiswet jacket, but just scooted up the stairs, dipping by Don as he did so.

"So, what happened?’ Don asked.

Sarah came up to the living room, and they shared akiss. “We started with an inventory of the
unauthorized messages that we know have aready been sent to Sigma Draconis.”

"Likewhat?'

"Therésagroup that saysit managed to render the opening of Genesisin the language the Dracons
provided."

"Chrig,” said Don.

"No,” shesaid. “He doesn't show up until the sequel. Anyway, another group has sent up alibrary of
digitized Idamic art. Somebody else says he's sent alist of the serid numbers of dl of the US soldiers
killed in Irag. Another person sent aversion of the Mensaadmissionstest. He said instead of usworrying
about passing thediens test, they should be worrying about passing one of ours, maybe they're not good
enough to join our club.”

"Huh,” said Don.

"And there's been lots of music sent.” Sarah moved over to the couch and lay down. He motioned for
her to lift her legs so he could Sit down at the far end. She did so, then she lowered her feet into hislap,
and he began rubbing them for her.

"Mmmmm,” shesaid. “That's nice. Anyway, Fraser Gunn was there—remember him? He argued that
sending music wasamistake.”

"Why?" asked Don. “Afraid of being sued by the copyright holders?

"No, no. But, as he said, the only thing we've got to trade with diensisour culture; that's the only thing
you might want from another civilization. And if we give away the best suff—Bach, Begthoven, the
Beatles—well have nothing good to offer when the diens say, hey, what have you got to swap for our
best work?"

Don knew all about scraping the bottom of the culturd barrel. HewasaDVD addict—more so asa
collector than as an actud watcher. Hed been thrilled when all the greet televison of his childhood and
teenage years had been released on DV D, and he'd snapped up the boxed sets. Thunderbirds, All in



the Family, M* A* S*H, Roots, Kolchak: The Night Stalker and, of course, theorigind Star Trek. But
the last time held been in Future Shop, al held seen in the new-rel eases section was forgotten crap like
Sugar Time!, aseventies stcom starring Barbi Benton, and The Ropers, aspinoff from Three's
Company whose only virtuewasthat it proved the origind wasn't theworst TV show ever made. The
studios had gone through their good stuff at a breakneck pace, and were now desperately trying to find
anything at dl worth rleasing.

"Well,” he said, “maybe Frasar'sright. | mean, the only thing SETI isgood for is sending information of
one sort or another, no?"’

"Oh, I'msure he isright,” said Sarah. “But there's nothing we can do about it. People are going to send
whatever they want to. It'sturned Carl Sagan'sold saying onitsear. He used to ask, ‘Who speaksfor
the Earth? The quetion redlly is, ‘Who doesn't spesk for the Earth?”

"That's our number one product these days, isn't it?’ said Don. “ Spam.”

He saw her nod ruefully. SETI, ashed often heard Sarah say, was a mid-twentieth-century idea, given
birth to by Morrison and Cocconi's famous paper, and, as such, it carried alot of quaint baggage. The
notion that governments, hopefully cooperating internationaly, would control the sending and receiving of
sgnaswasafossl of an earlier age, before cheap, mass-produced satellite dishes became common,
alowing everyone everywhere to watch ESPN and the Playboy channd.

No, these days anybody who wanted to cobble together the equipment from off-the-shelf parts could
build their own radio-telescope array. Using home-computer astronomy software to drive them,
consumer satellite dishes could easily track Sigma Draconis across the sky. Such dishes separated by
wide distances could be linked viathe Internet, and with the aid of error-correcting and noise-canceling
software, groups of them effectively formed much bigger dishes. The phrase* SETI@home’ had taken
on an dl-new meaning.

Of course, the American FCC, and comparable bodiesin other jurisdictions, had the authority to limit
private radio broadcasting. At the urging of the SETI community, the FCC was trying to prosecute many
of theindividuals and groups that were beaming unofficia repliesto Sgma Draconis. But those cases
were amogt certainly al going to be lost because of First Amendment chalenges. No matter how
powerful they were, tight-beam transmissons aimed at onetiny point in the sky had no impact on the
normal use of the airwaves, and attempts to ban such narrowcasts were therefore an unwarranted
infringement of free speech.

Don knew that some religious organizations, including afew new cultsthat had sprung up, had dready
built their own vast dishes, dedicated to beaming signasto Sigma Draconis. Some did it twenty-four
hours aday; Sigma Drac never set in the sky for anyone whose | atitude was greater than twenty degrees
north.

And for those who just wanted to send one or two messages—crackpot theories, execrable poetry,
politica tracts—there were private-sector firmsthat had built dishes and offered various transmission
plans. One of the best-known was Dracon Express, whose dogan was, “When it absolutely, positively
has to be there 18.8 years from now."

Nine-year-old Emily appeared, having come up from the basement. “Hi, sweetheart,” Don said. “Just a
few minutesto dinner. Set the table, will you?"

Emily looked petulant. “Do | have to?'

"Yes, dear, you do,” hesaid.



Shelet out athesatrica sigh. “I haveto do everything!”

"Yes, youdo,” Don said. “ After dinner, you have to go out and plow the fieldsfor afew hours. And
when you're done with that, you'll need to sweep al the streets from here to Finch Avenue.”

"Oh, Daddy!” But she was grinning now as she headed off into the kitchen. He turned back to hiswife,
who was visibly trying not to wince every time Emily banged the plates together.

"S0,” hesaid, “did your group figure out precisaly why the diensare interested in our mordity?'

She shook her head. “ Some paranoid types think we're being tested, and, if found wanting, will be
subject to retribution. Someone from France went so far asto suggest we were undergoing an evauation
by the Sigma Draconian equivaent of PETA, wanting to determine, before they cameto eat us, whether
we had the higher mord and cognitive standing of true intelligences, or were just dumb cattle.”

"I thought it was an article of faithin SETI circlesthat diens only communicated; they never actudly go
places”

"Apparently they didn't get that memo in Paris,” said Sarah. “ Anyway, someone e se suggested that we're
just one data point in some wider survey, the kind that would be summarized in multicolor pie chartsin
the Dracon counterpart of USA Today."

A timer sounded in the kitchen. Don patted her legs, indicating she should let him up. She did so, and he
headed in. He rinsed his hands, then opened the stove, fedling arush of hot air pouring out. “ And what
about orchestrating the replies?’ he called out. “What did you guys decide about that?*

Sarah called back, “Hang on, I'm going to wash up.”
He got the oven mitts and removed the pot, placing it on the stove top.
"Where are the ngpkins?” Emily asked.

"Inthat cupboard,” he said, indicating it with amovement of hishead. “ Just like yesterday. And the day
before.”

"Stacie said she ssw Mommy on TV,” Emily said.

"That's pretty cool, isn't it?" he said, opening the pot and stirring the vegetables surrounding the mest.
"Yegh,” said Emily.

Sarah appeared in the doorway. “ Something smells good.”

"Thanks,” said Don, then, shouting, “Carl! Dinner!"

It took afew minutesto get everyone seated and served, then Don said, “ So, what are you going to send
thediens?'

"We're going to do what they asked. We're going to set up awebsite, based at U of T, and |et people
from al over the world answer the questions the aliens asked. Well pick at random athousand
completed surveys, and send them off."

Carl wasreaching for the dinner ralls. “Hey,” Don said, “come on, Carl. Don't reach hafway acrossthe
table. Ak your sgter; shell passthem.”



Carl sghed. “Can | havetherolls?’

"Say please” Emily said.

"Dedl"

Don wastired. “Emily, give your brother therolls.
Scowling, she did so.

"Why do you suppose they want a thousand sets of responses?’ continued Don. “Why not just, you
know, send asummary—like, X percent chose answer A, Y percent chose B, and so on.”

"Thisisnt Family Feud,” said Sarah.
Don chuckled.

"Serioudy,” said Sarah, “| suspect it's because if you summarizeit dl, you'd never seethe seemingly
contradictory stuff. Y ou know, saying that X percent are against abortion and Y percent are for the death
penalty doesn't let you draw out the fact that, often, it's the same people who are pro-lifeand aso
pro-capital punishment. Or, for that matter, the diens might consder my own beliefsto be bizarrely
contradictory. Being both pro-choice and anti-capita punishment could be interpreted as meaning you're
infavor of murdering innocent children but againgt killing those who could be said to deserveit. I'd never
put it that way, of course, but combinations like that are interesting, and | guessthey don't want them to
get loginthe data.”

"Soundslikeaplan,” Don said, while carving another piece of roast for Carl. “But what about your own
answvers?!

"You figured out that it was asurvey,” he said. “ Surely one of the thousand sets of answers sent should
beyours."

"Oh, | don't know abouit that...” Sarah said.
"Sure, Mom,” said Carl. “Y ou've got to include your own answers. It'syour right."

"Wdl, well see)” said Sarah. “Emily, would you please pass the peas?'

* * * %

Chapter 23

After lunch, Lenore headed back to the university, and Don made hisway down to the Art Gallery. Hed
been impressed by the young lady's Scrabble play. She had aterrific vocabulary, agood strategic sense,
and didn't take too long to make her moves. Although he did ultimately win, she had the best single turn,

placing oxlip verticaly starting at the triple-word-score square in the upper-l€eft corner of the board.

The Art Gdlery of Ontario had the world's largest collection of Henry Moore sculptures, aswell as
maor collections of European Old Masters and Canada's Group of Seven, plus a permanent exhibition
of Helenavan Vliet water colors—and athough Don had seen all of those before, he enjoyed looking at
them again. But it was the traveling exhibition of blown glass by Robyn Herrington that had redlly brought
him here today, and he took histime admiring each piece. He had afondnessfor art formsthat required
genuine manuad skill; so often, today's digital arts subgtituted patience for red taent, he thought.



The AGO was popular with tourists, and he had to put up with being jostled afair bit—but at least it
didn't actually hurt to be bumped by people anymore; until recently, he often used to ache for hours after
colliding with awall or another person.

Hisfavorite Herrington piece, he decided, was aydlow fish with big blue eyesand giant pink lips;
somehow, out of molten glass, the artist had imbued great persondity intoit.

After hed seen hisfill, Don headed outside and started making hisway back to the university to pick up
the pile of papers. Rush hour had begun and the traffic on the streets was aready bumper-to-bumper. By
the time he got back to the fourteenth floor of the McLennan tower, it was a quarter to five, but, as
promised, Lenore was il there.

"Hi, Don,” shesaid. “I was beginning to think you'd fallen into ablack hole.
Hesamiled. “Sorry. Lost track of time.”

"How wasthe exhibition?'

"Terrific, actudly.”

"| put your papersinto a couple of bagsfor you, so they'd be easier to carry.”
And who said young people today were incons derate? “ Thanks."

"It'stoo bad it'sso late,” Lenore said. “ The subway will be jam-packed, at least for the next ninety
minutes. Sardine-city.”

"I hadn't thought about that,” he said. It had been years since held had to come home from downtown in
rush hour. A tin can full of swesaty, exhausted people didn't sound very pleasant.

"Look,” said Lenore, “1'm about to head back to the Duke of Y ork."
"Agan?’ said Don, astonished.

"| get adiscount there. And it's Tuesday night—that's wing night. Me and afew other grad students meet
there every week. Why don't you come along? Y ou can hang with us until the subway traffic diesdown a
bit."

"Oh, | don't want to intrude."
"lt'snointruson.”
"I, um..."

"Think about it. I'm going to have a pee before | head out.” She left the office, and Don looked out the
little window. In the distance, beyond the campus, he could see gridliocked streets. He reached into the
pocket of hisshorts, and pulled out his datacom. “Cal Sarah,” he said to it, and amoment later he heard
her saying, “Hdlo?"

"Hey, hon,” hesaid. “How areyou?'
"Fine. Where areyou?'

"Actually, down at your old ssomping grounds. Just picking up the papers you wanted."



"How wasthe exhibit at the AGO?"'

"Good; I'mglad | saw it. But, listen, | really don't want to face the rush-hour crush on the subway.”
"No, you shouldn't.”

"And Lenore here, and afew other grad students, are going out for chicken wings, and—"

"And my husband loves hiswings,” Sarah said, and Don could hear the smilein her voice.
"Sowould you mind if...?"

"No, not a all. In fact, Julie Fein just called. They've got theater tickets for tonight, but Howie's not
feeling up to going, so she wanted to know if | wanted to go; | was just about to cal you.”

"Oh, for sure. Go. What are you going to see?"
"Fiddler on the Roof, a Leah Poduns.” Just afew blocksfrom their home.

Don did adecent Topol impersonation, and he sang afew bars of “If | WereaRich Man"—he liked any
song that properly employed the subjunctive. Then he added, “ Have awonderful time."

"Thanks, dear—and enjoy your wings."
llByell
llByell

Just as Don was closing up his datacom, Lenore came back into the room. “ So, what's the verdict?’ she
asked.

"Thanks,” he said. “Wings sound grest."

* * % %

When Don and Lenore arrived back at the Duke of Y ork, Lenore's friends had already shown up. They
were seated in asmall room to the left on the ground floor, an area Lenore said was called “the snug.”

"Hey, everybody,” Lenore said, pulling out acaptain's chair and sitting down. “Thisismy friend Don."
Don took a seet, aswell. Two small round tables had been shoved together.

Lenoreindicated alanky Asan man in histwenties. “Don, thisis Makoto. And thisisHalina’ (petite, with
brown hair) “and Phyllis’ (ablond who looked like sheld be quitetall, if she were standing up).

"Hi, everybody,” Don sad. “ Thanksfor letting mejoin you.” A moment later, Gabby, who was till on
duty, came by. He listened as she recited what was on draft, and he ordered an Old Sully's Light, the
only low-carb beer ontheligt.

Lenoreimmediaedy dove into the current topic of conversation, something about a guy they knew having
gotten into afight with hisgirlfriend. Don settled into his chair and tried to get ahandle on the
persondities. Hainadidn't seem to ever speak, but she had an expressive face that reacted—indeed,
overreacted—to whatever the others were saying: eyebrows shooting up, jaw dropping, big smile, bigger
frown; shewasaliving series of emoticons. Phyllis had what seemed to Don to be ajuvenile and bawdy
sense of humor, and she made liberal use of the F-word. Makoto looked unhappy that Don was there;
perhaps he'd been counting on being the only guy with three beautiful women.



Don mostly just listened to the conversation for the next little while, laughing a bit at those jokes he got,
and drinking beer. He knew he could have joined in the discussion, but what they were talking about was
sotrivia, and they seemed to blow their littlelife crises out of any reasonable proportion: being away
from homefor thefirst time, petty socia dynamics, and so on. Makoto, Halina, and Phyllisdidn't have a
ghost of anideawhat it waslike to have lived alife, to have raised kids and had a career. Lenore did
have interesting things to say, and he paid attention when she was spesking, but when the otherswere
talking he found himself mostly eavesdropping on the middle-aged couple at the next table, who were
having aspirited discussion about how they thought the Conservative party was going to rout the Liberads
in the upcoming election, and—

"Did you see Sarah Halifax on TV last week?” Makoto said to the others. “ A fucking corpse walking.
She must be like a hundred and ten.”

"She'sonly eighty-seven,” Don said evenly.

"'Only,” said Makoto, asif repesting a punchlinefor the benefit of those who might not have heard it.
Lenore spoke up. “Makoto, Don is—"

Don cut her off. “I'm just saying, Sarah Halifax isnot that old."

"Y eah, well, shelookslike Gollum,” said Makato. “ And she must be completely senile.”
Halinanodded vigoroudy but said nothing.

"Why do you say that?’ Don said, trying to keep his voice even.

"Don't get mewrong,” said Makoto. “1 know she figured out what the first message meant. But the TV
thing said Cody McGavin thinksthe old bat is going to figure out the new message, t0o.” He shook his
head in a*“ can-you-imagineg” sort of way.

" Speaking of messages,” said Lenore, gamely trying to changethetopic, “I got acdl the other day from
Ranjit at CFH. He says—"

But Don couldn't help himsdif. “ Professor Halifax understands the Dracons better than anyone.”
Makoto waved ahand dismissively. “ Oh, she might have back in her day, but—"

"Thisistill her day,” said Don. “ She's Professor Emerita, remember—and without her, we wouldn't be
communicating with the Dracons a dl."

"Yeah, yeah,” sad Makoto. “But if McGavin would put some of his money behind someone who'sgot a
chance—"

"Y ou mean you,” Don snapped.
"Why not? Better someone born this century, this millennium, than adried-up old fossil.”

Don looked down at his haf-empty beer bottle, trying to remember if he was on his second or third.
“Yourebeing unfair,” he said, without looking up.

"Look, Dan,” Makoto said, “thisisn't your field. Y ou don't know what you're talking about.”

"It'sDon,” Lenore said, “and maybe he should tell you who—"



"l do know what I'm talking about,” said Don. “I've been to Arecibo. I've been to the Allen.”
Makoto blinked. “Y ou'refull of shit. Y ou're not an astronomer.”

Damn. “Forget it.” He got up, his chair making aloud wooden whack asit collided with the table behind
them. Lenore looked a him in horror. She clearly thought he was going to take a swing at Makoto, and
Makoto had a*judt-try-it” scowl on hisface. But he smply said, “I'm going to the john,” and he
sgueezed hisway past Hainaand Phyllis, and headed for the stairs leading down to the basement.

It took awhile to empty his bladder, which was probably just aswdl; it gave him sometimeto cam
down. Chrigt's sake, why couldn't he have just kept his mouth shut? And he knew what conversation was
going on back in the god-damn snug. “ Shit, Lenore, that friend of yoursis—" and Makoto would plug in
whatever term kids today used for “touchy” or “crazy."

Kidstoday. The urinal flushed as he turned around and walked to the sink. He washed his hands,
avoiding looking at hisreflection, then he climbed back upstairs. When he sat down, Lenore glared
expectantly at Makoto.

"Look, man,” Makoto said, “I'm sorry. | didn't know she was your grandmother.”
"Yeah,” sad Phyllis. “Weresorry."
He couldn't bring himsdlf to respond in words, so he just nodded.

There was more conversation, although Don didn't say much, and lots of wings were eaten; the primal
tearing of flesh from bone with histeeth actualy helped cam him down. Findly, the bill came. After
paying his share, Makoto said, “ Gottamotor.” He looked at Don. “Nice to meet you."

Don managed acam tone. “ And you."

"l should go, too,” said Phyllis. “Got ameeting with my supervisor firgt thing in the morning. Y ou coming,
Hdina?'

"Yeah,” said Hdina, the only word Don had heard from her dl evening.
When they were done, helooked at Lenore. “I'm sorry,” he said.

But she lifted her rusty eyebrows. “For what? For defending your grandmother who wasn't here to
defend hersdlf? Y ou're agood man, Donadd Halifax."

"I'm sure | spoiled your fun. I'm sorry your friends don't like me, and—"

"Oh, they do. Well, maybe except for Makoto. But while you were in the washroom, Phyllis said you
weregdlant."

Hefdt hisjaw go dack. “Gallant” wasn't the sort of word one normaly applied to a
twenty-five-year-old.

"l guess| should be going, too,” he said.
"Yeah,” shesad. “Me, too."

They headed out the pub's doors, Don carrying histwo plastic bagsfull of filefolders. To hissurprise, it
was now dark; he hadn't redized how long he'd been in the pub. “Well,” he said, “that was fun, thanks,
m_ll



Lenore seemed surprised that it had grown dark, too. “Wak me home?’ she asked. “It'sonly afew
blocks, but my neighborhood's abit rough.”

Don looked at hiswatch again. “Um, sure. Okay."

Shetook one of the bags, and they made their way along, Lenore chatting in her animated way. It was
gill hot and sticky asthey cameto Euclid Avenue, atree-lined downtown street filled with crumbling,
ancient houses. Two beefy guys passed them. One, with ashaved head that glistened in the light of the
street lamps, had an animated tattoo of the grim regper on his bulging right biceps. The other had laser
scarson hisface and armsthat could easily have been erased; he was presumably wearing them as
badges of honor. Lenore cast her gaze down at the cracked and broken sidewalk, and Don followed her
example

"Well,” she said, ahundred meters or so farther dong, “herewe are.” They were standing in front of a
dilapidated house with dormer windows.

"Niceplace” hesad.

Shelaughed. “It's scuzbum. But it's chegp.” She paused, and her face grew concerned. “Look at you!
Y ou must be parched in this heat, and it'salong wak back to the subway. Comeonin. I'll giveyou a
Diet Coketo take with you."

They walked around to the side of the house, and some anima—a raccoon, maybe—quickly moved out
of their way. Lenore opened the side door and led them down the stairs.

He braced himself for the place to be amess—he remembered his own student days—but her apartment
wastidy, athough the furniture was amismatched array, presumably of garage-sale acquisitions.

"Very plessant,” said Don. “[t—"

Her mouth was on his. Hefdlt her tongue pressing againgt hislips. His mouth opened, and his penis grew
ingtantly hard. Suddenly her hand was on his zipper, and—Oh, my! —she was on her knees, taking him
into her mouth ... but only for afew spectacular seconds. She rose to her feet, took his hands, and,
walking backward, facing him, alascivious smile on her face, she sarted pulling him toward the
bedroom.

Hefollowed her in.

Don wasterrified that held come too soon. Thiswas, after dl, more excitement and stimulation than hed
hed in years. But the old boy kept himsdlf in check as he and Lenore rolled around—now him on top,
now her on top—until finaly he did come. Heimmediately went back to work until, at last, shehad a
shuddering orgasm, too.

"Thank you,” she said, smiling a him, asthey now lay side by sde, each facing the other.
Helightly traced the line of her cheek with hisindex finger. “For what?"

"For, um, making surethat I..."

His eyebrows went up. “Of course."”

"Not every guy, you know, cares..."

She wastotdly naked, and the room's lights were on. He was ddlighted to see that the freckles were



everywhere, and that her pubic hair was the same coppery shade asthe hair on her head. She seemed
totally at ease with her nudity. Now that they were done, he wanted to scoot under the sheet. But her
body was pinning the sheet in such away that he couldn't get under without making abig ded out of it.
But as her finger played with the hair in the middle of his chest, he was uncomfortably conscious of her
scrutiny.

"No scars,” she said, absently.
The dermal regeneration had gotten rid of al Don'sold ones. “Just lucky, | guess.”

"Well,” sad Lenore, whapping him playfully on the arm, “you certainly got lucky tonight.” And she made
abig O with her mouth.

He amiled at her. It had been amazing. Tender yet spirited, gentle and vigorousal at once. It wasn't
quite deeping with asupermode—abut it would do! Oh, yes, it would do!

His hand found her nipple, and he tweaked it lightly between thumb and forefinger. “ The pallid bust of
Pdlas” he said softly, smiling & her.

Her eyeswent wide. “ Y ou're the first guy I've met who knows more of that poem than just the
‘nevermore’ part. Y ou don't know how sick | got of peopleintoning ‘ nevermore, nevermore’ a me."

He stroked her breast gently, and said:

* * % %

"And the raven, never flitting

still isgitting, still issitting

"On the pallid bust of Pallas

just above my chamber door

"And his eyes have all the seeming

of a demon'sthat is dreaming

"And the lamp-light o'er him streaming
throws his shadow on the floor

"And my soul from out that shadow
that lies floating on the floor

"Shall be lifted—nevermore! "

"Wow,” said Lenore, softly. “I've never had aguy recite poetry to me.”
"I've never had agirl challenge meto Scrabble before.”
"And | want arematch!” shesaid.

Heraised hiseyebrows. “Now?'



"No, not now, slly.” She pulled hersdlf closer to him. *In the morning.”
"lI—I cant,” he said. Hefdt her stiffen againgt him. “I, um, I've got adog.”
Sherdaxed. “Oh. Oh, okay."

"Sorry,” he said. He meant “for lying,” but let her take it to mean “for not being ableto stay.” He scanned
around the room for a clock, saw one, and his heart jJumped. “Look,” hesaid, “I, um, | redly do haveto

et going.”

"Oh, dl right,” said Lenore, sounding not &t al happy about it. “But cal me! I'll give you my number..."
To be continued.

Copyright © 2006 Robert J. Sawyer
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* k x %

Julie Czerneda began anew and intriguing series—Species Imperative—with Survival (reviewed herein
October 2004), in which salmon researcher Mackenzie (Mac) Connor was enlisted to investigate why
many worlds were being attacked by something that |eft large areas Stripped of dl life. By thetime she
was done, the truth was out: The alien Dhryn metamorphosed into a“feeder” form and were surely
responsible for the long-lifelessworlds of the Chasm aswell asfor the current threat. Invisble diens
caled the Ro, feared by the Dhryn, may be an essentid aly, except that they are not terribly forthcoming.

Inthe series’ second volume, Migration (reviewed here in November 2005), Mac became amajor
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player in ahuge Interspecies Union research effort that in due time revedled the Dhryn to have some
remarkable smilaritiesto her beloved sdmon and the Ro to be villainous on ascaeto rank with any of
the creations of the late E. E. “Doc” Smith. Volumethreeis Regener ation, and it does an excellent job
of resolving mysteries and assuring a happy future for both the gdlaxy and Mac. Her old friend Emily
Mamani, gtill more than abit twitchy from her mangling by the Ro, is now set to work on atracking
deviceto find whatever the Ro have left in Earth's oceans. Mac hersdlf, less twitchy because less
mangled, hasto ded with the “idiot” faction that continuesto view the Ro as representing salvation from
the evil Dhryn as she preparesto vist aDhryn world. That'swhen afleet of Dhryn derdictsisdiscovered
and her team isredirected to checking out the ships. Once there, they discover asingle Dhryn survivor,
one of the“Wasted” who havefailed their metamorphosisinto the “Progenitor” (think queen bee) form. It
is near starvation, but ahuman medic anadyzes the evidence from the Dhryn homeworld and finds adiet
that not only revivesthe survivor but has marvelous and informative effects. Thevillainy of theRo is
greater than anyone had suspected!

Czerneda has atouch with aliens that makes me think her world would be agreat oneto livein. Her
humans too—from the officious Oversight (Charles Mudge) to the delectable Nik—are convincing. Her
trilogy here reachesits natural and satisfying conclusion, but | wish there were more to come.

And perhapsthereis. Emily Mamani is obsessed with the legend of the Survivors, diens that somehow
escaped the ancient devastation wrought in the Chasm. She plansto hunt them out, and that should
provide at least one more book. | will look forward to it.

* k x %

In Charles Stross's Accelerated future, people can be transmitted hither and yon by Gates that use
nanotechnology to disassemble whatever goesin, read out the identity and location of every atom,
transmit the data to a destination Gate, and assemble a duplicate. The data can of course be saved, so a
person can be backed up or put into akind of digital “suspended animation.” The data for objects can
also be saved, so aGateisagreat way to manufacture whatever one needs, whether clothes or
wegpons. And sinceit'sal just data, aperson can be copied. (How many of me do you want? Just hit
the print button.)

The data can aso be edited, so thereis an end to disease and injury and old age, aswell as any ideathat
thereisonly one sort of human body. But thereisaso anew kind of war, which Stross seesin the old
adage about those who do not remember history being condemned to repest it. If thisistrue, he
suggests, then those who would impose old-style tyrannies would do well to diminate al memory of
history. So he supposes abit of software, known as Curious Y ellow, that infects Gates, ingtdlsitsdf in
people's communications implants, spreads as people are copied through the Gates, and when activated
destroys memories of the pagt. It dso activates nsaimed at historians.

Towin such awar must mean destroying infected Gates, quarantining loca tyrannies, and disinfecting
people, aswdll asfighting old-style thud-and-blunder battles. Unfortunately, there can be no guarantee
that every villain was found or that the villainswill find no way to start the war again.

So much is background to Glasshouse, which begins when Robin, who used to be ahistorian, was a
whole tank regiment during the war, and is now recovering from drastic memory editing, meets Kay, cute
and four-armed. They get it on quite happily, and when she mentions a certain research study looking for
memory-edited volunteers, he lets himsdf be tempted. The study involves setting up an old-style society
(based on best guesses, given the loss of recordsin the war, of what things were like around 2000) to
see how thingslike the war could happen.

Oncein, Robin discovers he's not aguy any more. He's Reeve, and it's no big ded since he's switched
before. But if Kay isthere, she's been changed beyond easy recognition. And the study has no exit,



survelllanceis congtant and total, you get pointsfor acting in character (including getting pregnant), church
displaysrather strange symbology, and the folksin charge seem more than allittle over the top.

If the set-up reminds of Zimbardo's prison role-play study (in which college students showed how easy it
wasto start being rather bruta), it is surely deliberate; Stross even mentions Zimbardo at one point. But
theré's more than role-play going on. Reeve's dreams bring awareness that sheis on amission of
infiltration. Memory creeps back. The reader learns about the background to the story and growsjust as
adarmed as Reeve, and as discouraged, for in aworld where the salf can be easily edited, what roomiis
there for rebellion or dissent?

If you love freedom and liberty, you may well see the Accelerated future as the epitome of persond
choice. But thereisthis other side to the coin, for the choices can be those of others, imposed upon you
willy-nilly. The heaven of free choice can becomethe hell of no choice dl too easly. It's easy to root for
Robin/Reeve and to cheer when the good guys prevail. But at the sametimeit's hard to see how they had
any red chanceat dl. If thevillains had been just alittle lessSoppy...

Stll, I recommend it to you as both thought provoking and entertaining. Stross keeps doing very well
indeed.

* * * %

Ten years ago, saysthe puff sheet, James F. David “burst onto the scene with the exciting time-travel
novel, Footprints of Thunder . The basic notion was that suddenly patches of prehistoric jungle,
complete with dinosaurs, popped into the modern world (with the corresponding modern patches
presumably popping into the ancient world). The phenomenon was quickly dubbed “time-quilting,” it was
blamed on nuclear testing, and a bit of nuclear counter-blasting scrambled the responsible time waves
and stopped the problem.

Now David isback with Thunder of Time, whose premise isthat the problem was stopped only
temporarily. Now it'sback, and it's not just bits of the dinosaurian landscape that are popping up. Timeis
getting scrambled, and the end of human civilization isat hand! But never fear, Kenny Randdl of the
earlier book left behind enough theory to give the computer modelers ahand, and Nick Paulson ison the
case, begging for funding to investigate mysterious pyramids on the moon and in the Y ucatan. HEs dso
curious about hints of a mysterious government project in Alaska, and when no onewill talk, he setshis
girlfriend, Elizabeth, onthetrall.

That turns out to be another pyramid, and as we learn why the ecoterrorist wantsto blow it up with a
quartet of bootleg nukes, we learn why pyramids. It'sal about orgone energy, you see. That's what
makes the time-quilting happen, that's why the government suspects a nefarious hand behind the ongoing
disaster, that'swhat the government project is about studying and learning to control, and that's what the
ecoterrorist wants to harness to create aworld without humans (except for himsalf and his harem).
Schemes gplenty, and those are what Nick, Elizabeth, John Roberts, Ripman, and even Kenny Randall
have to stop, if they can avoid hungry tyrannosaurs and blood-crazed Mayans. They aso have to choose
what sort of world to have when al is said and done.

| suppose it would make agreat movie. It's got enough melodramaand violence to make two! But as
soon as David mentions pyramid power and orgone energy—both as thoroughly debunked as
phrenology and phlogiston!—suspension of disbelief flies out the window. Thereisno plaushbility, not the
sort we are accustomed to in SF, where the made-up bits at least try to be consistent with what we
know to be true, nor even the sort we accept in fantasy, where the consistency iswith myth and legend
and sometimesfairy tales. Here the consistency iswith outright falsehood, and it does not work.

Don't waste your money.



* * % %

It is perhaps not astonishing how many web-comicsthere are, but it is astonishing how many are actualy
quite good. Asacasein point, you should look at “Schlock Mercenary” ( www.schlockmercenary.com),
whose creator, Howard Tayler, has just released hisfirst book, Schlock Mercenary: Under New
Management (introduction by John Ringo). The galaxy is occupied by agreat many sentient species, a
number of which are found in Captain Taff Tagon's crew aboard the Serial Peacemaker . One of the
most charming of the charactersis Schlock, who resembles a giant pile of dog poo and hides blastersin
histummy. Therésamad scientist, Kevyn Andreyasn, who has nearly a billion matterporter and time
cloneswandering around; not surprisingly he keeps popping up. There are women, busty but deedly. In
the book's bonus tale (never seen online), there are even evil clowns!

And that's enough to give you the flavor: Inventive and humorous. Look at it online, and then buy the
book, if Tayler hasany |eft.

* * % %

Rick Sutdiffés The General isthefourth volumein hisWorlds of the Timestream: The Interregnum
series. | reviewed thefirst volume, The Peace, back in May 2001.

Sutcliffeisaprofessor of computing science and mathematics at Trinity Western University in British
Columbia. Hisfiction he very aptly cals*® Chrigtian Science Fiction with an Irish flavour.” The settingis
the“Worlds of the Timestream,” ahandful of pardle Earths separated by important crisis points. One
such point was the Crucifixion; in our own Earth, it happened aswe bdlieve; in the world of the story,
Pilate released Jesus and Chrigtianity developed with avery different flavor, especidly once Irdland came
to dominate the world under the High Lord of Heaven. Technology devel oped centuries ahead of our
own schedule, and Irish customs of honor came to govern war and palitics. The series began when the
King was deposed and his clan was banned for sixty years, a period the seriestracks asthe King'skin
and friends build aweb of sworn loydtiesthat will someday permit their grandchildren to reclaim the
throne.

In The General , those grandchildren are front and center, and the day of their ascendance is not far off.
But the nobility are corrupt. There are plots and schemes and conspiraciesin plenty, and it'sadarned
good thing that the grandchildren are supremely skilled a swordplay, computers, history, and everything
else that might be needed. When Mara Meathe comesto court in 1997 and claims her place, ruler Dond
XII promptly assigns her to aseries of challenging tasks, which she accomplishes with remarkable
displays of good sense. Meanwhile—beginning in 1987—Tadgh O'Kdly isworking hisway up the ranks
with aseries of forendc investigations that hint at the sort of very nasty kinds of human experimentation
and sacrifice that make it no surprise when later the villains reved an agendathat reminds us of the Nazis
of our own world. Jump to 1998, when Sutcliffe introduces usto an amnesic patient in anursing home on
our Earth. Memory struggles to return: an airplane crash, capture, swords hacking at her body. An
interna voice, an implanted computer system, hints a her past. Thereis no name. But asthe story
develops from 1997, the reader begins to guess. In due time, the heroes—good Chrigtians all, and the
best of them Born-Agains—prevail, the amputee is rescued and restored to her position, and the villains
arethrown down. Some of them anyway. The seriesis by no meansfinished.

TheIrish flavor iswel handled. The Chridtianity, however, isnot just cultura world-building. Thereisa
good dedl of God-talk, good boys and girlsremain virgind till married, and liberalism isa corruption of
the body politic. Check Sutcliffe's homepage biography (www.arjay.bc.calbiog.htm) and you can see
pretty quickly that thisishislife. Y et you don't have to share his bdiefsto enjoy the story. It works well
asmultigenerationd dynastic intrigue. The biggest flaw—one hardly unique to this series—istheway the
author lgpses from time to time into textbookish summary mode, telling the reader what happened rather
than showing.



And you can hardly beet the pricel

* k% k %

I'mlooking at thisonein May, so it can't possibly bewhat it saysit is, the best SF of 2006. In fact, every
oneof thethirty storiesin The Year's Best Science Fiction: Twenty-Third Annual Collection
gppeared in 2005. But Gardner Dozois has till done an excellent job of finding excellent SF by the likes
of Michael Swanwick, Robert Reed, Bruce Sterling, Vonda N. Mclntyre, Gene Wolfe, and many more.
Many of the names are familiar from our bookshelves. A few—Paolo Baciga upi, Hannu Rgjanieme,
Dominic Green, David Moles—are new, at least to me. Source publications are varied, perhaps more
than thelast time | looked at one of these volumes; perhapsit has served the reader well for Dozoisto
give up magazine editing. Analog is represented twice, with Harry Turtledove's“ Audubon in Atlantis’
and Mary Rosenblum's“ Search Engine.”

Asusud, an excdlent survey of recent SF, complete with along essay summing up developmentsin
publishing, TV, and film, and along list of Honorable Mentions which could easily keep you reading until
the next volume comes out.

* * * %

James Tiptree, J., was famousfor two things. First, he wrote excdlent, insightful storiesthat took the SF
field in new directions, storiesthat were “brilliant and disturbing ... urgent messages from some haunted
house on the corner of Erosand Mortdity.” Second, he didn't exist. After the debut, after the praise for
being aman who (at last!) understood women, “he’ turned out to be awoman, Alice Sheldon, whose
early photos show her on safari with her parents, who eloped soon after her coming out, who worked for
yearsfor the CIA, who became a psychologist, and who eventualy committed suicide. A troubled
genius, of exactly the sort whose story begsto betold in detail, which is exactly what Julie Phillips does
inJames Tiptree, Jr.. The Double Life of Alice B. Sheldon.

The book isfairly sandard in form—yparents, childhood, youth, discovering SF& F, developing a
rebdllious stresk, and running head-on into the inevitable conflicts that awaited any woman who wanted
to be independent in the 1930s. Phillips uses|etters of Alice Sheldon and her mother, interviews with
family members and colleagues, and agreat dedl of research to assemble the story of who Sheldon was,
what made her that way, why she wrote, and finaly why she died. The result is one more book that
desarvesaplacein every SF reader'slibrary.

* * * %

A magor foundation block for Robert A. Heinlein's reputation is the dozen novelsknown asthe “Heinlein
juveniles” They began with Rocket Ship Galileo in 1947 and continued through Have Space Suit, Will
Travel (1958), al from Scribner's, and they introduced a generation of kids to the solar system and the
gaaxy and the wonderful adventures waiting to be embarked upon. Some of those kids became the
rocket scientists who put astronauts on the moon in the * 60s. Some became science fiction writers, many
of whom are dill mining the claims staked out by Heinlein and struggling to meet the Standards Heinlein
St

After 1958, Heinlein signed with Putnam for the sill youth-oriented but more adult-toned Star ship
Troopers and Podkayne of Mars. All fourteen novels are discussed at length in Joseph T. Mgor's
Heinlein's Children: The Juveniles. Hisfocusis plot and context and interconnections, not literary
and socid sgnificance, which makes the book an excdlent survey for those who remember the juveniles
fondly, wish areminder but don't want to reread them all (there are so many new novels coming out, after
al!), or who want to know what al the fusswas and is about. In hisintroduction, Alexei Panshin (author
of Heinlein in Dimension, 1968) does an excellent job of portraying Heinlein'simpact on the kids of the
time: Hiswork was eye opening “growth food,” ataste of the future (in Space Cadet, 1948, thereis



actually a pocket-sized phone of avery familiar sort today), and life-lessons gdore.

Thisoneisessentid to any good SF collection.

* k k %

It'sfor kids nine and up, but Ken Croswell's Ten Worlds: Everything that Orbitsthe Sun isdill a
coffee-table book, over-sized and loaded with gorgeous photos and paintings of planets and moons.
What makesit kid stuff is surely its accessibility, amatter of length, smplicity of language, and price. It's
the first book to include the newly discovered tenth planet beyond Pluto and its gentle introduction to the
rest of the Solar System is entirely suitable for older readers who want to know a bit more.

| don't expect Analog readers are very likely to want this one for themselves. But Analog readers have
kids and grandkids and friends, and though thisisthe December column, you're reading it in plenty of
timeto buy thisone asagift.

Copyright © 2006 Tom Easton
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BRASSTACKS
Dear Stan,

Michael Click'sletter (June 2006 issue) sureraisesalot of possbilitiesfor aternate universe storage.
Apparently, however, he's not aware of Heinlein's usage of essentialy the same concept in “ Glory Road”;
of course Heinlein wastherefirgt, though!

Also, he and Bob agree on at least one thing: military gpplications would be one of the premier uses.

| do have to disagree with one of his points: the one where he states that prisons and gpartments would
be essentidly the samething. | believe that thiswould be prevented by intent. Prisons, after all, are
supposed to be places of punishment, not rest homes with luxury hotel rooms ("Camp Fed"-type
prisons notwithstanding)! So whilethat could be done, | doubt very much that it would be done.

Howard Mark

* k x %

Dear Analog,

| enjoyed “Puncher's Chance” in the Juneissue, and | liked the follow-on article about “MagBeam
Plasma Propulson” at least as much. Infact, it was the Science Fact article that prompted meto write
this

I'd like to address a couple of thoughts brought to mind by the articleitself. For onething, | notethe
absence of any mention of the effects of the projected ion beam on the orbiting platform. 1ons have mass,
and Newton'sthird law suggests that such abeam must produce some thrust that would act on the orbit
of the platformitsdlf. This effect might betrivid, in view of the relatively large mass of the platform, but it
would seem to be something that would have to be handled in any rea-world implementation of the
scheme. Of course that would be an engineering problem, not necessarily needing to bediscussed in an
introductory presentation.

What intrigues me more, however, istheidea of ahybrid “first step” schemefor building the dista
terminus of a magbeam route. Thiswould entail usng a platform in Earth orbit to boost a payload to
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Mars, for example; the payload might consist of aconventiond (chemical rocket) system designed to
place asmall magbeam platform, or perhaps only part of one, in Mars orbit. Such a*“one-ended”
maghbeam implementation would not be nearly as efficient as the finished product, but it could be used to
bootstrap the process.

By theway, | assumed that thisidea had sprung full-blown from my own mind, until | recaled (and
re-read) a phrase from the story that says, “ The magbeam harnessisjust strapped on.” Thisleads meto
suspect that my “original idea’ is perhaps something that's aready being evauated. If o, so much the
better!

Norm Mosher
Corinth, NY

* % * %
Dear Analog,

| grew up on Staten Idand New Y ork City, which has eectric commuter trainswith athird rail on most
of thetrackson theidand. Also, | am familiar with the Pennsylvania Railroad that ran commuter trains
across New Jersay, from Washington DC to New Y ork City using overhead power linesfor power. |
also was exposed to the ectric powered inter-urban trolley cars that traveled across Michigan from
Lansing to Jackson and Battle Creek, back around 1923 to 1927. So the concept of using ground-based
power to drive amobile power system was not new to me.

However, | worked on the test planning for the development and early flight tests of ion propulsionin
early space programs back in the 1960s. After dl, we had to put the test item up into space where the
vacuum available permitted ionization and accel eration of ionized gasses to generate ameasurable thrust
and payload attitude adjustment.

To me, the use of plasma propulson was just something possibly useful for vehicle attitude control, too
feeble to be ever ussful for propulsion to Mars. Until | read James Grayson & Kathy Ferguson'svery
interesting story and article about a solar system commuter train.

Suddenly | redlized that Professor R. M. Winglee had provided an answer to the main problem facing the
proposals for establishing a Mars base for manned settlement as was proposed severa years ago.

Clear back in 1963, | worked on atest-planning proposa for amanned flight to Mars using atomic
power for thrust using superheated hydrogen for jet propulsion. Even with that plan, theflight to Mars
took more than six months, making the proposa unredistic even if the use of atomic power had been
solved.

| retired from work as an engineer on space programsin 1990, but follow engineering progress yet via
Analog.

| once had to justify an income tax deduction for the cost of taking a coursein fiction writing that | made.
Theincome tax inspector wanted to know why | deducted the cost of taking acoursein fiction writing
when | was an engineer. My answer wasthat | write test plans that when written, look like science
fiction, but often becometrue.”

Regardless, | had to remove that deduction.
Henry M. Sdisbury
Viga, CA



* * % %

Brass Tacks;

Asaformer toiler in the uplink/downlink sync-sat trenches, | wonder what effect an inadvertent pass of
the beam across dozens of satelliteswould have.

Asaformer toiler in the beam business, | wonder about beam-spreading attenuation at large distances.
Asaformer editor, | am puzzled by 4-page Brass Tack |etters.
Jolyon Ramer

Winter Park, F

* * * %

Usually we limit “ Brass Tacks’ lettersto about 1000 words, or a bit less than 2 printed pages,
and prefer them as much shorter astheir content will allow. However, we are not completely
inflexible about length and will make rare exceptionsif a letter covers enough ground.

Visit www.analogsf.com for information on additional titles by this and other
authors.



