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EDITORIAL: GESTURES by Stanley Schmidt

'When | make ajoke,” Will Rogerssaid, “it doesn't harm anyone; you can takeit or leaveit. But when
Congress makesajoke, it'salaw.”

Y ou may have heard it in adightly different form, and they may al be true; he made lots of speaking
appearances and probably varied the details from time to time. But the essence of it isthe same, and it
contains an uncomfortable nugget of truth: when Congress—or any governing body—does something
foolish and cdlsit legidation, it hasreal consequencesfor red people, and they may not be funny. And
legidationis, after dl, what governing bodies do.

Right?

Well, at least some of the time. (Some might say too much of the time. Remember Robert Heinlein's
suggestion of abicamera legidature with one house to make laws and another to reped them?) Lately, it
seems, we've been having an epidemic of such bodies spending their time and taxpayers' dollars making
proclamations that may or may not be jokes, but are expressy presented as not being laws.

Congder two recent examples at very different levels of government. I'm writing thisin March, a atime
when the newly Democratic-led Congressis playing with *“nonbinding resolutions’ expressing disgpprova
for the presdent's latest plan for dealing with thewar in Irag. And severd local school boards have
promulgated “bans’ or “moratoriums’ on “the N-word” or the currently fashionable teen dang phrase
“That'sso gay,” even though they say quite openly that they aren't really bans because they won't be
enforced.

So what, if anything, isthe value of such actions?

To answer that, | think, we have to consider what these groups are really doing, which may or may not
be what they say they are doing. The smplest caseisto suppose that they are actualy doing what they
say: making a symbolic statement (to borrow the term used by a representative of one of those school
boards) of what they consider amoral position, without trying to compel anybody to agree with it or act
onit. In principle, there's nothing wrong with that. We al express opinions without demanding that
anybody accept them; | doit dl thetime, right here in these pages. But to what extent isit aworthwhile
or desirable thing for alegidative body or a school board to do?

Bear in mind that we are paying these people to produce particular kinds of results. In the real world,
merdly saying what they would like to happen will seldom ensurethat it will happen. To ensure actud
effects, they need to lay down specific requirements for what people will do, and impose—redly, not just
on paper—pendties for noncompliance. For example, if Congressredly expectsto block a presdent's
policies (on anything) they must do things like cutting off funding to carry them out. If aschool board
really wants to make sure nobody says the N-word, it will have to ban it and punish those who say it
anyway. Those are such drastic steps, with such foreseeabl e repercussions, that they're understandably
reluctant to take them.

But if they dont, it'sawfully tempting to see such “nonbinding” or “symbolic” gestures asempty and
meaningless, wasting time and money that they're employed to use more productively. (Though again, as
Will Rogers hinted in my opening quote and others have also suggested in cynica moments, that's not
necessarily such abad thing. After dl, if they're not redlly doing anything, at least they're not hurting
anything. I'm reminded of Clarence, the sidekick of Mark Twain's Connecticut Yankee in King
Arthur's Court, who made asurprisingly persuasive case for why a cat might be a better king than a
man....)



But let's consder another option that may be more likely: that those who put forth symbolic or nonbinding
resolutions are being disingenuous and actudly have more than that up their deeves. This possibility, too,
breaks down into a couple of likely cases. Both Congress and those school boards have indicated that
athough they are not making lawswith teeth, they are hoping to influence people's behavior. At least one
of the education people has said they hope their “moratorium” will get people to thinking more about their
heretofore casua use of offensive words or phrases, and as aresult to use them less. Congress (or

rather, the current mgjority of its members which has so voted) has indicated that it hopesto nudge the
president to rethink his policies by making explicit that he no longer hastheir overwheming support. In
each case, if wetakethem at their word, we are till to believe that they areredly not trying to force
anybody to do anything, but smply hope that gentle persuasion will lead othersto straighten up and fly
right. (Or, more precisdly, what those attempting the persuasion see asright, which is not necessarily the
same thing, no matter how popular or unpopular their views may be).

If that isthe case, | ill wonder whether it'saworthwhile use of their time and energy. Or should |, asa
taxpayer (and one of their employers) expect something abit more likely to produce tangible results?

If so, maybe | needn't worry, because maybe what's reglly going onisthelast possbility | hinted at: that
the " nonbinding” and “symbolic” actsare merely trid baloons, preliminary feding out of public or officid
opinion asapreludeto smilar actsthat do have teeth. Maybe the ideais that making such gestures will
(8) give people aface-saving opportunity to do “voluntarily” what the resolverswould like them to do,
and (b) pave theway for the use of forceif they fail to do so. In the devioudy wonderful world of
Washington, | can well imaginethat thisisthe case; and | suspect that the same principle, if onasmaller
scale, appliesto local school boards aswell. So maybein some, if not al, of these cases, the folks
making nonbinding and symbolic resol utions do intend to make things happen, and see what they've done
so far only asafirst step.

If so, istheir approach a subtle and commendable use of diplomatic skillsto do something that needsto
be done, but would be hard to directly and in one swell foop? Or isit agtedthy and insidious step
toward something that shouldn't be done at al?

The answer, of course, depends on whom you ask, and on what ends they would consider desirable.
And if you conduct asurvey, you'd do well to weigh the answers carefully, bearing in mind that agreat
many peoplefind it easy to shrug off one principlethey clamto bdieveinif it getsin the way of another
about which they care even more.

Consder, for example, the congressional resolutions scolding the president for his Iraq policies. (And
please bear in mind that Snce many relevant devel opments will probably have happened by thetimeyou
read this, thisis not about those policies, but about the kinds of processes currently being used in the
effort to modify them, which are so used in many other contexts). Many citizens, including amgority of
the recently recongtituted Congress, sincerdly believe that the president's policies have so far taken the
country too far down a dangerous path, and we need to get onto anew course with al possible haste.
The president, and asignificant number of other citizens, believesjust as Sncerdly thet it's necessary to
finish what's been started, and that going aong with the current congressonad motionswould be the
disastrous course. Thosein thefirst camp arelikely to applaud anything Congress can do to get thingsto
come out their way; those in the second will understandably do anything they can to prevent that.

Thisisasit should be—up to apoint. The legidative and executive branches should argue, frequently.
That forces both of them to consider other points of view and come to compromises, instead of either
getting itsway too easily (as can happen when too much of the government is controlled by asingle party
[any single party]). But both of them, at least in this country, need to keep in mind during al such
arguments—and beforcibly reminded, if and when necessary—that there are limitations on what kinds of



tactics are acceptable, and that those that go beyond the limits (many of them conveniently gathered in
the Congtitution) won't be tol erated.

The caseis perhaps abit clearer, and not quite asinflammatory, in the case of the school board
resolutions. After dl, agreat many of us, perhaps even an overwhelming mgority, find some terms of
“hate language’ extremely offensive. Surely no governing body in this country would go on record as
endorsing their use—but does that mean any such body should even pretend to ban them? To me, that
seems a dangerous precedent to set, because banning aword—redly banning it, and enforcing the
ban—would be aclear and flagrant violation of one of the most basic freedoms guaranteed by our
congtitution: the freedom of speech.

But that doesn't mean it can't happen. Everybody talks about the virtues of freedom, and we al want it
for ourselves. But frighteningly few of usare willing to take the next step and recognize, degp down, that
freedom only means anything if it gpplies equaly to oursaves and to others—even others with whom we
disagree as strongly as possible. And many of us are quite adept at rationaizing exceptionsto basic
freedoms—for other people. Another much-publicized case near the time of my writing thisinvolved
sudentswho, in an “open mike’ session at ahigh school, uttered “the V-word” in areading after having
alegedly promised not to, and were punished with suspension (later rescinded after heated public
controversy). Schoal officids defended their suspension by saying it wasn't aout censorship, but only
about insubordination and breaking a promise, but that's atransparent smoke screen. The students
denied making the promise, but whether they did or not, censorship clearly isthe central issue here. If
adminigrators even asked them to make such apromise, that request is as clear an act of censorship as|
canimagine.

So when | hear groupsin power making nonbinding or symbolic gestures that would be censorship or
otherwiseillegd or immord if they were enforced, | have to wonder: what's next? Will they attempt a
binding oneif public reaction to the“ symbolic” gesture suggeststhey could get away withit?Inthe
particular case | just mentioned, they didn't get away with it; | suspect public reaction made the
adminigtratorsfed asif they had their feet painfully far down their gullets. But | can't assumeit would
always be s0.

Certainly at least some members of Congress have madeit clear that they will try to enact enforceable
lawsif they don't get their way by other means. | respectfully suggest that when any powerful body puts
forth anonbinding or symbolic statement about what others should do, we should examineit criticaly in
thelight of this question: what if they did enforceit? If it's not something we'd be willing to have enforced,
it probably shouldn't be enacted at dl.

And in any case, their time would be better spent doing what we hired them for: making red lawsthat we
need (and repealing ones that we don't).

Copyright (c) 2007 Stanley Schmidt
[Back to Table of Contents]
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AN ANGELHEADED HIPSTER ESCAPES by DANIEL HATCH
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[llustration by John Allemand
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"You can't change human nature” may contain some truth, but not as much as some would like to
think....

Four of uswere working at the New Palomar L-1 Solar Observatory on the day of the rescue—Roger,
AnneMarie, Torazel, and me.

Roger was aburnout. He had his head wired so completely into the machinery, his endorphins and
neuroreceptors plugged so directly into the 1/0 bus, his memory so totdly off site, that he had become
little more than one more module on the network. He had become what they wanted us al to become.

But not completely. When you talked to him—and he responded—he was the same old Roger. Rude,
sdlf-centered, insulting, and arrogant. Once ajerk, dways ajerk, no matter how much of it isplugged in.
He'd been asoldier. And abigot.

"Y ou know what we called people without implants?’ he asked for the thousandth time since I'd arrived
at thelab. “'Mud people.” They were stuck in the mud. Leftovers from the past. People without afuture.”

"Y ou know, they dwayswanted specid treatment while the rest of us didn't get jack,” he said. “Always
whining about how unfair the world is, while guys like you and me were making history, doing the hard
work, making thefuture.

It wasn't adiscussion | ever wanted to pursue, but he was my only socia contact for thousands of
kilometers. | tried to put up with it. The worst of it was the boredom it inspired by repetition.

On thisday, however, with the first indication that great events were about to transpire, he interrupted his
screed and was dll business.

"What's that noise at the edge of the corona?’ he asked suddenly.

| turned my attention to the array of solar monitors. At first, there seemed to be alarge explosion of mass
and energy on thelimb of the sun, but the configuration was al wrong for acorond discharge. | checked
the visuas from one of the telescopes and saw that the boundaries of the event were expanding at a
terrific rate—approaching relativistic speeds, if the figures were correct.

"It'sanomaous” | said. “But I'm dumping dl the datato ahard file if you want to review it."

The machines were clicking away, but none of them had anything to say out loud. They were awful at
integrating red-time events, so | didn't expect them to. That was what they had Roger and me and the
othersfor.

Torazel made some odd noises, but nothing that could be considered an attempt to communicate. She
used to be adancer. She had given it up long ago, when she thought al she had was arthritis. It turned
out to be bone cancer. She was another burnout, but not like Roger. She had cross-scripted her inputs
and could produce endorphins on command. The command came whenever shefelt
something—anything. We kept her off the network as much as possible. She was damaged goodslong
before she got to L-1. The machines had been ripped off by a clever sdlesman. All right, he probably



didn't have to betoo clever to rip off the machines.

"This data doesn't make much sense,” Roger said. “ Are you sure the monitors are working right? Did you
cdibrate them properly? Are you dumping the data multichannd or broadband?'

"Thedatasright,” | said. Then anideastruck me.
And that was reglly what the machines had us around for.

Ideas never struck them. Without us, they'd just click aong until protons decayed, collecting data without
knowing why, without understanding what it was, without pursuing the interesting, the unusud, the
anomalous—the profitable.

My ideawas that in order for the datato make sense, the event couldn't be taking place on the surface of
the Sun. It had to be much closer. And the closer it was, the less mass was being pushed around, the
smadller the energiesinvolved could be, the more compact and immediate the phenomenon could be.

"lIt'scloe” | sad. “Red clo"

"| seethat now,” Roger said. “ Plasmagases, just like acorond discharge. But if you correlate
temperatures and velocity, it's only amatter of afew thousand kilometers.”

"Wrong,” | said with sudden satisfaction. “It's only ameatter of afew kilometers. That's no corona
discharge. That's a spacecraft.”

The machines didn't skip abeat oncethey redlized | was right. Alarms went off—right down to theold
audible generd quarters clangorsthat rattled the airless stee boxes that made up much of the L-1 gtation.

"Incoming spacecraft!” BossNo. 5 flashed in al hisframes up and down the network.
"Prepare for hogtile action!” Boss No. 2 commanded.

The bosses didn't have much of aface. Out here where the tides cancel out, you didn't get many visitors.
No humansto spesk of. Or interface with. Most machines could muster up a halfway decent interface
designed to fool you into thinking you were talking to rea person for at least two or three minutes. But
New Palomar was asmall-cap nonprofit that relied on grants and endowmentsfor revenue, so dl it
needed was a grant-writer face and aresearch product that met the standards.

Ann Marie began to cry softly. Ann Marie had good days and bad days. On the good days, she could
remember alot of things—where she was, who we were, what she was doing here. Thiswasn't one of
her good days.

They were coming at us out of the Sun. That was abold tactic, considering that we were asolar
observatory. But they were all stealthed up, and the flood of photons, protons, and other particles and
energies pouring over usfrom the center of the solar system kept us from spotting them until they were on
top of us.

"Arrrrrrrghh!” Roger growled asthe attack craft blasted away a us with high-energy information beams.
All a once the proximity radars, tracking radars, radio antennas, lasercomm transmitters, and defense
systems were seized by maware and shut down.

"Defengve perimeter breached!” flashed Boss No. 5 from behind hisfirewall.
"All subsystems prepare for internal boarders!” flashed Boss No. 2, desperately warding off spybots.



Ononewal of thelab, an duminum shield folded back to reved agimbaled mount haf ameter in
diameter with aweapons-grade laser and amagrail projectile launcher. Roger was probably at work
behind the controls, ready for action, ready for danger.

But that wasn't what | wanted Roger to do.

Because | knew who the attackerswere. And | knew why they were here. They were here because I'd
invited them.

And they were herefor me.
"Hey, Roger,” | flashed. “Look up there! It'sHaley's Comet!"

Roger was dow to integrate. He had to decode my nontech language, then he had to determineits
real-time meaning, then he had to reject that meaning as nonsensica, then he had to wonder why | was
making nonsense remarksin red time. And by then, I'd dipped in and taken over control of the weapons
mount on thewall.

"You son of abitch!” heydled. “Givethat back to me."
"Not today,” | said. “Y ou might get carried away and hurt someone.”

| energized alocal VHF tranamitter outside the lab and sent out acall on the FM band. “Were in the
lab,” | said, describing the location as clearly as| could.

Ann Marie continued to cry. Torazdl continued to present aflat line output, with al neuroreceptors
plugged. And Roger seemed to have found access to some deep library of profanity and was directing it
toward me.

| barely had time to savor theimmense relief of watching the door smash open to reved aboarder with
two arms, two legs, and aheed, al encased in asuit of mirror-bright power armor, when Roger made his
move.

Hetried to use brute force. He got into the environmenta controls and tried to shut off my oxygen. Tried,
but ultimately failed. My kit was too sdf-contained for that.

Maybe his hope was to distract me long enough to regain control of the gun mount. But | never gave him
the chance. I lit off afew rounds from the projectile launcher. They hit thewall beside me, so | tracked to
theleft. Roger never knew what hit him. Or rather, what hit the junction box where al hislines plugged
into the gtation. | couldn't actudly bring myself to kill him, but | wasn't going to let him interfere with my
plans.

"I'm sorry | had to do that,” | said to no onein particular.

The boarder was suddenly &l dert, feet fastened to one of the walls, weapon &t the ready. A visor
snapped up, and | got alook at aface. The boarder was awoman.

"Jonathon Bender?’ a sweet voice asked over the VHF-FM. She sounded like an angdl, and | was
suddenly in love. | probably would have felt the same if she were a hundred-kilo mal e spacetrooper.

"Over here” | said. “I'm over at thefirst work station to the south of the big window. Y ou can't miss
rre.ll

Through the door | could see asecurity bot scrambling to get itsfooting in the passageway. | swung the



gun mount around, which seemed to upset the woman in the space armor. She made a quick bound into
the compartment, spinning about as she glided through the microgravity.

"Watch out!” | caled. | let off afew rounds at the security bot and drew some satisfaction from the sight
of its head shattering into amillion pieces, which scattered around the [ab in pure ballistic trgjectories with
lots of ricochets.

Then my rescuer fired her own weapon at asecond bot just coming into the doorway and fried his
circuitswith alaser bolt.

"| think that onewasaming a you,” she said.

"The machines must have redized that I'm the source of their troubles,” | said. “Look, I'm over herein
the orange can. The one with the tubes and wires. Don't worry; there are no booby traps. Just uncouple
the tubes and unjack the cables. I'm completely salf-contained.”

She pulled hersdf dong hesitantly toward me, then quickly broke al the connections. We flew acrossthe
compartment for the door.

"Wait aminute,” | said as she pulled meroughly adong. “What about Ann Marie? | know she's got
Alzheimer's, but somewherein thereisaliving human being. Y ou can reverse the damage. The memories
are dtill locked up in there. | know you can doit. I've seen it done. And Torazel. She can be salvaged
too."

| felt guilty about not asking for help for Roger. But it didn't matter because nothing | said seemed to
affect the woman in the space armor. We didn't turn around and go back. | redlized that | was probably
fooling mysdf. Ann Mariewasjust asfar gone as Torazel. Or Roger, for that matter. There was nothing |
could do for them. | had to look out for myself now.

A moment later, we were heading weightless down the passageway to the hole where the spacecraft had
forcibly docked with the observatory. Ragged pieces of foil and the bitter ends of wires and cable had
burst inward and littered the hall.

Then we were inside the other spacecraft. L ots more boarders in space armor packed into atiny space,
removing helmetsto reved heads that seemed too smdl for the bulky suits. We passed them al by and
entered adightly lesstiny space with no occupants but me and my rescuer, who backed up againgt a
maintenance bay and cracked open the armor.

What emerged was a vision from ages past, when | was young and dive and had al my hormones. Her
long auburn hair flowed down over mocha-colored skin, lots of skin and nothing else. Long, long ago, in
another century, in another entire form of existence, 1'd been happily married for decades. But the sight of
thiswoman made me forget dl about that. The human form, the artists say, isthe source of al beauty.
Even without all the hormones, | was enthraled. It had been along time since I'd been this close to that

much beaLtty.

Shereached into a mesh sack tethered to the wall and pulled out alime green coverdl. When she was
donetwigting into her clothes, she turned her attention to me.

"Areyou still there?’ she asked. Her accent was pure musi c—English with broad misshapen vowels.
"| certainly am,” | answered.

She pulled back suddenly at the sound of my voice. The fidelity was much better.



"l am Penelope Antoinette de Sandino y Murphy,” she said. Her name only suggested the origins of her
accent. More sounds were a work there than just the obvious Latin American notes.

"And | am Jonathon Bender,” | said. “Born 1951 in New London, Connecticut, graduate of Wedeyan
University, magter's at the University of Arizona, doctorate at Oxford. Married once, two kids, seven
dogs, lots of cats, abird. Spent along career staying up dl night and turning beautiful visons of the
heavensinto boring rows of numbers. A genuine messenger from the historic past. Witnessto Watergete,
Vietnam, both Bushes, both Clintons, and the melting of theice caps. At your service."

"So you redly are the Bender Rdlic,” shesaid. “Good. No mistekes. | like that.”

She smiled, then grabbed my containment by the handles. The room seemed to swivel around severa
axes Smultaneoudy as she swung me up and into a recessed compartment.

"Hey! Don't do that! Stop!”
Shedidn't stop.
"And | think you have avery niceface.

It wasthelast thing | heard her say as sheflipped the door closed. Sheleft me donein the dark with
nothing but my own thoughts. A very nice face indeed. That was no interface, that was me.

Did sheredly think | wasjust another machine?
What an insult.
What an outrage.

What adisaster.

* k% k %

To deep. Perchance to dream. | was running through the Arizona desert with seven-league boots,
zZigzagging among the cactus, bounding off the hilltopsin great leaps. And keeping pace a my sdewas
Penel ope Antoinette de Sandino y Murphy. She didn't say aword. Shejust smiled.

We were heading up Mount Lemon when the phone rang.

| switched on my eyes, but dl | saw wasthe dim glow of tattletale lights on my containment, reflecting off
theinside of the compartment that held me. The phone kept ringing. | answered it.

"Yeah,” | sad, dill not quite awake.
"Mr. Bender?’ asked amaevoice,
"That'sme"

"I'm Jm Raffd. I'm the face of the spacecraft that's carrying you back Earthside. How are you doing this
watch, partner?"

"How do you think | am? Someone stuffed mein astorage bin and left mein the dark.”

Jm paused for amoment, then continued. “ The storage bin is the safest place we could find for you in
case we have to do some sharp maneuvering.”



"Thanks... | think."

"I've been looking over your interface. Y ou've got a pretty odd firewall. She'simpossible to penetrate,
and | couldn't find any security entries.”

"That'snot afirewdl. That'sme."
"I'm not sure | understand you, partner.”
"And I'm not sure | want you poking around inside my kit."

"It'sjust aample safety ingpection, partner. Nothing invasive. Now | wonder if you could help usouit. |
have afew questions|'d like to ask you."

"What day istoday?'

"Friday."

"What isyour favorite food?'

"Buffalo wingswith blue cheese dressing.”
"Who do you prefer, Monet or Manet?"

"All right, that's enough. | know what you're doing. Thisisafreaking Turing test.” | noticed the volumein
my voicerising. “Wéll, you can tell Penelope Antoinette de Etceterathat | don't take Turing tests—I
design Turing tests. End of conversation.”

Then | hung up on him.
| was beginning to have serious doubts about my new benefactors.

| could tell they had nerve because they charged right into the L-1 solar observatory with guns blazing.
But they didn't seem to match that with brains. Maybe that was why they came for me.

The phonerang again. | let it go for awhile, then picked it up.
"Mr. Bender, | owe you an gpology.”
"Y ou've got that much right.”

"Ms. Sandino iskind of young—compared to us anyway. Her instructions were clear, but inappropriate.
Can we gtart over agan?"

"lsshe monitoring thiscal?'
"No way, partner. She's busy on the bridge.”

| wondered what there was to be busy about on the bridge during the transit to Earth. On alow-energy
transfer dlipsg, it'sathree-day trip, with gravity doing al thework. | filed the question away for later.

"Start over how?'

"I'll act like you are ahuman being, and you can act like ahuman being.”



| laughed—it probably sounded like static to Jm—and he didn't. Asan interface, heredly didn't have a
sense of humor, but he did seem to have an easy-going manner. Like Penelope had said about me, he
had aniceface.

"Let's both act like human beings, and I'll pretend not to notice that you aren't.”
"Terms accepted,” Jm said.
"What areyou, exactly?’ | asked.

"I'm an upload of James T. Raffdl, born 2056, died 2117, retired as alieutenant colonel from the New
York Air Forcein 2097. Interface designed by Michelle Diem."

| figured he was an upload. While uploads aren't really people, they're usualy anice way to get to know
about someone who died long ago. We talked for afew minutes about the late colond. He must have
been anice guy. His upload knew alot about hislife, and itsinterface worked hard to imitate him when
he talked about it. Y ou could amost see the sunset on the Tappan Zee when he described hishomein
Tarrytown, with three daughtersin the back yard and hiswife with atray full of cookies coming out the
kitchen door. The daughters were al grown now, probably with great-grandchildren.

Jm had joined the serviceto learn to fly, and they trained him well. He wasrated on every planethe sate
had, including orbital spacecraft. In hislater years, he was an ingtructor and a commander. My guesswas
that held kept his easygoing manner even then. It showed through in his upload.

But inthe end, hewas ill just amachine.

When | abruptly changed the subject and asked him why Penelope was busy on the bridge when we
should be coasting home on along Hohmann trgjectory, he didn't skip a bedt.

"So what's the problem keeping Penelope busy?’ | asked. “Is there something wrong?"
"There's nothing wrong on the bridge,” he said. “Ms. Sandino'stalking to an agency at Clavius City."
"Clavius City? Ian't that till machine country?”

"Sureis. The agency saysit represents Phobo Dynamics. They're asking about you."

* * * %

Amygdda. Epinephrine. Norepinephrine. The instant response of neurochemica s throughout the system.
That'swhat sets us gpart from the machines. That's what keegps usfeding dive.

| thought 1'd shaken Phobo Dynamics loose when | arranged the sale to New Palomar. But no such luck.
"What do they want?’ | asked Jm, trying to keep my voice steady.

"They have aclaim to recover stolen property,” he said.

"Already? And why should they care what's stolen from somelab al theway out at L-1?It's not theirs."

"They don't say it was,” Jm said. “ They say you were stolen from them three years ago. They clam New
Paomar lacked clear title”

"Theré's nothing wrong with that title,” 1 said. “1 wrote it up mysdlf."

"Do you want meto tell Ms. Sandino that?'



"No, no. Itll only make thingsworse. Wait aminute. Thetitle doesn't make any difference. Not after
Penel ope stole me from the observatory. What'slost islost and what's stolen is stolen.™

"They're not arguing with you, partner,” Jm sad. “But they're offering arecovery feeif wereturn you to
them.”

Theamygddadid itsthing again. | felt goose flesh in places where there hadn't been flesh for nearly a
century.

"You're not going to do that, are you?’ | asked with some trepidation.

At that moment, | till didn't know where we were going. | had set careful parameters before putting
mysaf up for sale on the modern incarnation of eBay. The bid only took responses from places where
the loca jurisdiction would treat me asalega human being with full civil rights. But at the moment, |
could do no more than hope that Penelope Sandino and her crew were from one of them. | still didn't
know that for sure.

"Don't worry, partner,” Jm said. “Not after what we went through to get you. And Ms. Sandino isn't the
kind to give away what she's fought hard to get.”

"Tel her something for me, will you?'
"Surething, partner.”
"Tell her | didn't redizethat | camewith aprice on my head.”

And when Jm didn't laugh, | added: “Use those words precisaly. And if she doesn't smile, you'd better
gveher aTuring tes.”

* * * %

They ignored mefor the rest of the trip. For three days, | enjoyed what freedom | had attained and tried
not to worry too much about how short lived it might be.

Then they decelerated into Earth orbit with agreat hissing of the engines and afew hourslater, with
another hiss and ajerk and a bump, we made our landing. Someone opened the storage bin door—not
Penelope—and, before | could get agood look around, put abag over me. | was carried away,
bouncing and jouncing through the tight passageway's of the ship, then swinging through long stridesin
more open spaces, where the echoes of footsteps were noticesbly more remote.

We spent ten minutes or 0 in some buzzing and clicking vehicle, followed some more carrying, then an
elevator ride. Then even more portage, within earshot of birds and barking dogs and distant voices, then
up afew steps, through adoor, up some more steps, and then into what was, in al likelihood, abrand
new storage bin.

When someonefinaly opened that bin, I'd been sitting in silence for three hours. And twenty-three
minutes. Time| spent wondering where | was and whether my rescuers had the dightest clue asto the
nature of their loot.

It was Penelope. She took me out and set me down somewhere about a meter off the floor, which made
mefed likel wasgtting in achair or something. We werein aroom about five meters square, high
plaster ceiling, wide wood trim around the doorways, big sash windows, and a doorway out onto asmdll
porch full of plants and flowers. Bright sunlight poured through the porch windows, filtered through the
greenery, and spilled into the main room. Tropica bright. According to the instrumentsin my base kit, we
were pulling exactly one G. But the decderation from orbit hadn't involved an atmospheric descent—no



aerobraking, no aerodynamic maneuvering.
| thought about al this as Penelope talked, quickly, excitedly, and too hersdlf.

"Aieg, | don't havetimefor this. The ball isin three hours. Matilda doesn't have my dressready. | ill
haveto do my hair. And | till haven't taken agood look at thisthing,” she said in Spanish—alilting,
sngsong Spanish that spilled quickly from her lips. | wondered if she were Cuban. They speak adialect
of Spanish there that is so fast that even they don't know what they're saying. “Where isthe on switch for
thisthing?'

She poked at my kit, trying to get at the controls.
"I don't have an on switch. Or an off switch.”
She jumped back. “Ay mamal”

"I'm redlly grateful for dl that you've done,” | said. “And | don't mean to be rude, but could you tell me
where we are?'

"Inmy office,” shesaidin Spanish. “In my house,” she added in her sweetly accented English. “Ahh, in
Ciudad de Cielo. Sky City."

Sky City? Not aplace | recognized by name. Not one of the places | knew were safe—places where |
had rights protected by law. But not one of the places | knew weren't safe.

"Thank you,” | said. “I was nervousfor awhile. | didn't know—"

"Aiee, look at thetime. | haveaformal ball tonight and Victor will be here early because I've been gone
for aweek."

She rushed over to adesk and flipped on adatascreen. “Too many messages. Too many cals. They'll dl
have to wait until tomorrow. Oh, herés onefrom Victor."

A round face appeared on the screen, dark hair, dark skin, athick moustache. “My darling, my
swesetheart, the days without you leave my heart empty and cold. Hurry back to me, precious one.”

Socid normsand culturd memes shift quickly and often, and it had been many, many years since I'd been
on Earth. So | couldn't tell if Victor was seriousin his exaggerated sappiness or it was just a charade
between intimates. And the message ended abruptly before| got aclue, though it seemed there was
something false, something hidden.

"How romantic,” Penelope said as she flipped through the rest of the queue.
"Boyfriend?’ | asked.

"Heiscourting me,” she said absently, then she smiled. “Big-time family business”
"Congratulations,” | said. “Lisgten, there's something | need to talk to you—"

"Oh no, look at thetime,” she cried, repeating her list of needs and demands once more.
| tried again. “Could we discuss...”

"l just wanted to make sure you were working right after al that we went through,” Penelope said. “You
probably saved my life up there. So you're organic. Do you need something? Electricity? Food? Water?'



"I'm mostly sef-contained,” | said. “I need sugar and sdt from timeto time. And fresh water periodicaly
wouldn't hurt. I'm not due for a battery change for another decade or two. Phobos Dynamicstreatsits

property well."
"Ohhh! Phobos Dynamics! | have to ask you about them. What do they have to do with you?"

"They kept me occupied for sometime,” | said, choosing my words carefully.
"Sometime? How many years?'

"Thirty-seven."

"Aieg” shecried. “What did you do for so long?!

| waited before answering. | would have drawn abreath and held it if | could still do that kind of thing.
Therewasalot | didn't want to tell her. Not yet. Maybe not ever.

"Quadlity control, to start with. Teleoperating equipment a remote Stesfor awhile. They liked my fine
sense of control while moving—comes from years of commuting on the L.A. freeways."

"Do they 4ill haveaclam onyou?'
"Not alegd one,” | said. “But that'swhat | need to talk to you about—"

"Good,” Penelope said as she stood up and closed her messages from the screen. “Welll talk about it
later. Tonight. Or tomorrow. It'sgoing to be avery late night. | hope..."

She rushed for the door, her auburn hair flying away behind her. She paused, then said, “ And you can tell
me al about the twentieth century.”

"Wait,” | said. “We haveto talk now."
But | wastoo late. She waslong gone. And | would have sghed if | could till do that kind of thing.

Because | redlized that this wasn't going to be so easy after al. Of course she thought | was just another
interesting interface on another complicated machine. And of course | couldn't just tell her that | wasnt.
Not until she had figured that out for herself.

She couldn't be much older than twenty-one—and al her life, boxesthat sat on ashelf and talked to you
weren't people. They were fakes. Clever impersonations. It madeit easy to legp to the wrong conclusion
and hard to make the switch to the right one.

Why would this new one be any different? So what if it'sorganic. It's just another kind of machineto
these kids.

Instead of aliving human being who was so incredibly happy that he was among other human beings and
no longer the plaything of the mad machinesthat ruled the planets.

* * * %

Having failed completely at getting Penelope'strue attention, | turned to my second task—finding out
where| was and what that meant.

Back when | was gtill with Phobos Dynamics, I'd talked to alawyer about this. His name was Moynihan,
and he'd been a high-powered corporate litigator. On Phobos, he was just another can of spam. But |
made a practice of tracking down as many of PD'scansas| could and scrutinizing the contents, and



Moynihan was one of the most surprising characters| ran across.

One of the problems of losing your voice isrecreating it with the kit that comes with the containment. It
took along time to master the fine controls of awave generator. No hardwiring or software could take
the place of acquiring control of your own nervous system in new ways. A lot of us never makethe
transfer. And if you don't keep in practice, you can losethe art of socid intimacy entirely. So for al their
flaws, people like Moynihan were agodsend.

He was completely without a conscience, but he was completely frank about thingsthat lawyers usudly
danced around. “Obvioudy the only function of the machinesin acompany like Phobos Dynamicsisto
maximize profits. And for them—like me—the end judtifies the means. Which is how we managed to
assemblethis, what shall we cdll it, this ownership society. The only flaw in the system isthat, here on
Phobos, the machines are owners and we are the ownees."

Savery. It'snot just for people of color anymore.
"Doesthe ACLU know about dl this?’ I'd asked him.

"The ACLU?How long have you been here? Longer than me, that's obvious. Thereisno more ACLU.
They'rehistory.”

"How about the Feds? |sn't there some treaty or something?!
"The Feds? Not anymore. No more Feds. No more United States of America. It'sal history."

That was the exact moment | decided | had to escape from Phobos. The moment that | realized what I'd
logt.

Adtronomers measuretime alot of different ways. From the quantum tick of virtua particlestoo
ephemerd in their existence to measure, to the cosmic tock of Big Bangs and trillion-year-long heat
deaths. The spinning planets are clocks and the long orbits of the planets are caendars more tyrannica
than any time clock or amortization schedule—they make exceptionsfor no one.

But ordinary humans measure time by minutes and hours and days and years. By the steady deviation
from daily repetition. Each day marked by its differences. Each year by the progress of life,

And when every day isthe same, every hour like the last, every moment suspended in an endless mist of
identical moments, without movement or process or change, time can dip through your fingerslike
buckets of sand.

It was not one of the pitfals that the docs had warned me about. Problems with sensory input, both red
and imaginary, with speech, with eectronic implants, socialization, depression, sdf-esteem, dl that hed
beeninthetutorid.

But no one ever said, “And by theway, don't get captured by a powerful machine and forced to work at
the same repetitive task for several decades.”

So it came as ashock that the old U.S. of A. had gone away. | had broken somekind of historical time
barrier. A world that I'd dways assumed would aways be the same was not.

Moynihan had few details. It was happening about the time he was being acquired, and once he was on
Phobos, helost his newsfeeds. The company didn't maintain any kind of network connectionsfor its
sapient assets. No news. No histories. No outside contact of any kind. And Moynihan was one of the
last relics that the company acquired—he said we'd been “fished out"—so news stopped coming in.



It had happened quickly. The U.S. government was collapsing under the weight of its debt. Foreign
banks stopped financing it. The president declared a state of emergency. An overzealous general took
politica control of the country—then launched an ill-advised military adventureinto Asa | guesshe
thought that if he killed enough foreigners, they would like us more—or at least lend us some more
money. When the shooting was over, the nation was bankrupt, in recelvership, with its assets and
territories being broken up.

And that wasthirty years ago.

Inthe brief timethat | knew Moynihan, we spent many hours specul ating about what had happened to
the country we both grew up in. We knew it wasn't like Carthage and sdlted earth—the people must till
be there, the cities, the states, the Internet. But while Americamight still be there, the United States was
not.

On the other hand, there would be no moreimperia dreams paid for with the blood of bright young kids.
No more energy hegemony. No more thugs in high places pushing the world around—at least not U.S.
thugs. No more massive corporate state screwing ordinary people.

We never could agreeif, al things considered, it was agood thing or abad thing.

Worgt of al, we couldn't decideif the successor satesto the federal government would continue to hold
to their predecessor's view of human rights. Under federd law, | was dtill acitizen, with full civil rights,
entitled to due process under the Congtitution. Now that there was no more Congtitution—the last thing
that Moynihan remembered before he was acquired was the World Court vote to dissolve it—people
like us were hostagesto fortune.

The way things were going when M oynihan became a Phobo Dynamics asset, the world was turning
away from political superdtates and reasserting loca sovereignty. Chinawas on the rocks—the war
broke out because they had nothing to lose. Indiahad never redly gotten its act together asa
subcontinental power. Japan was an economic powerhouse, but still had acultura barrier left over from
the twentieth century againgt imposing itswill on other nations. And Europe was what Europe dways
was—aherd of catsinsde athree-piece suit pretending to be a statesman.

Without access to the Earthside nets—or any other information database—we had no way of knowing
where adisembodied rdlic of the twentieth century could find refuge. And without that, escape was pretty
pointless.

The biggest problem was that over the course of three decades, given the rapid and accel erating pace of
socid, political, and economic change, there was no way of being sure if anyplace we knew of would ill
protect us.

My solution wasto Smply get asfar away from Phobos as possble and hope that it might have alink to
an up-to-date database. A high-risk proposition, but an improvement over current conditions. And it had
the advantage that | had already devised away to escape from Phobos.

Moynihan's solution wasto create an Al agent that could interrogate the political entitiesit found and
identify the onesthat we could use for sanctuary. Lessrisk, but it required my solution in order to release
the agent into a network.

And 0, ayear later, after | arranged my sale and shipment to the L-1 Solar Observatory, | put it to the
test. The agent was written so that when it found a suitable venue, it would put out the solicitation that
would bring someone to my rescue.



L-1 had its own limitations on network access. | knew that when | had myself shipped there. There was
no Earth-linked database there. | couldn't surf the Internet looking for a comfortable resort hideaway.
But it did have adedicated link for reporting its research to Earthside clients. And it wasasmple
hacker'strick to imbed Moynihan's agent in those reports.

Of course, there was always the chance that the untested software hadn't worked as designed. There
was no way to troubleshoot the agent. No way to usetrid and error to make sure it wasn't making some
fundamenta migudgment. That'swhy Moynihan and | were so vauable—humansin the loop could catch
theirrationa quirksthat made machinesunrdigble.

The agent had deemed Penel ope's home as meeting the parameters of its assgnment.

Now | had to find out if it wasright.

* * * %

Phobos Dynamics had one thing | liked—up-to-date spyware. Before leaving, 1'd made a point of
downloading asmuch of it as| could find, with the ideathat it might come in handy someday.

It took me about aminute to crack Penelope's household wi-fi network. Another minute to get onto the
larger net beyond, using her 1D and credit information. If | wanted to, | could probably get myself
shipped anywhere in the solar system and at her expense—assuming | could get someone through her
front door to pick up the package.

And ashort time later, the face of the city's tourism service appeared in aframe before me. Shewas
pretty, but not distractingly so. Blond, well tanned, flawless skin, without atrace of an accent in her
standard North American English. And, according to theicon in the corner of the frame, a
machine-generated image not to be consdered an “ authentic human.”

"Sky City islocated in the Andes Mountains of Ecuador, with its base on VVolcan Cayambe and its
summit a an adtitude of one hundred kilometers above mean sealevel,” she said, sending arush of
excitement through my nerve endings.

| knew where we were now. One of the assets|eft behind by the old U.S.A. was the beginning of a
gpace elevator. The tower on Earth was massive—its base covered the mountain. Thetip that poked up
to the edge of space was much smaller—only a couple of kilometers square. The tower was meant to be
only the anchor of amuch larger structure—a cable that would extend another thirty-eight thousand
kilometers to an anchorhead in geosynchronous orbit.

The tower was nearly complete when | went inside Phobos. But according to the tourist face, it was
never completed. The anchorhead was never put in place. The cable was never ingtalled. Only the tower
remained.

"During the turmoil that followed the collgpse of the United States,” the face said, “the tower was
acquired by the members of the organization Humanitas Universdis.”

Another blast from the past. | remembered them when they were afringe group on college campuses.
They seemed like abunch of back-to-nature tree-hugging romantics at first glance. But at atime when
the human race was rushing to plug into the rgpidly growing machineintelligence that girdled the Earth,
they were issuing sophisticated warnings about the price we were paying in human terms—the loss of
natura community, of human contact and intimacy, of passion and imagination and credtivity.

They had grown up since then.



The human race had built the machinesto run their businesses, and many of them ended up being run by
the machines. They'd taken over completely beyond cis-Lunar space. The Moon was till being
contested. On Earth, there were still controls on them, but not everywhere.

And HU had stepped into the struggle.

Now, they asserted, they were doing battle with the machines from a perch high above the Earth, a
foothold in space that the machines could not easily [. Or not.

Some of the citizens of Sky City were dill just romantics. Some were playersin aredity game beyond
any VR smulation. Some were just wondering what was for lunch.

But they were al 100 percent genetically pure Homo sapiens, without gene manipulations (beyond the
medically therapeutic), without implants, without online memories, shared Al personas, or uploaded
persondities.

Roger would have been appalled. They were mud people and they were more than proud, they were
pretty damned arrogant abot it.

"A number of socid customs and practices unique to Sky City are rooted in the fundamentd tenets of
Humanitas Universdis,” said thetourist face. “Machineintelligences are clearly labeled as such. Vistors
with dectronic implants will experience limitations on their service capabilities. Interfaces have limited
intractability. For example, | cannot accompany you to dinner or serve as your escort in any other

capacity.”
| wondered briefly what the tourist interfaces were like in places without HU's prejudices?

Within afew minutes, | had a much clearer idea of what the world was like after three decades without
“the leader of the freeworld” to lead them. The nation-state had been globalized out of existence. Inits
wake was an endless sea of broken and corrupt fiefdoms, where the rich walled themselves up in secure
enclaves and lost themsel ves in mind-numbing symbiosis with acomputer-generated game world while
the machines up in space took care of business and kept them rich.

| guessyou hed to give credit to Humanitas Universdisfor being different. At least they were till willing
to rage againgt the machines. And more. They pursued their role of the last gasp of unimplanted humanity
with unrestrained passion.

Theloca weblogs and newdinks painted a chaotic picture of thousands of ambitious egos jammed onto a
tiny platform with no other purpose than to replicate the best that eight thousand years of organic
intelligence had to offer—and the worst. Virtues and vices, al uniquely and purely human, were on

diglay.
It was ariot of competing parties, agendas, demands, interests, and gripes. Any idea, no matter how wild
or improbable, could attract a zeal ous following ready to fight for it.

Ironicaly, the most influentia of the various parties pretended to be aimed entirely at the people
wondering what was for lunch.

They cdled themselves dinner clubs, but they were just politics conducted with atouch of discretion.
They circulated among Sky City'srich variety of ethnic eateries, holding court, making dedls, plotting.

Some were revolutionary and progressive, questioning authority and critiquing the socia order. Some hid
dark collections of the worst reactionary bigots. Well, hid isn't the right word, since they came right out
on their weblogs and displayed their bigotry for al to see.



"While lunching at the Pho Saigon today,” said one wag, “I spotted a portuguesa across the street
arguing with a shopkeeper, asthat type will often do, chattering away in that dippery language of theirs. |
wonder how those people got here, considering the genetic experiments they were conducting in the
Amazon for al those years. Maybe our entry screening isn't what it used to be.”

Roger would havefit right in with them.

Standing above dl the roiling masses were the political and economic leaders of Ciudad de Cidlo—the
Twenty-Seven Families of Humanitas Universaliswho had first staked aclaim to this piece of unusual redl
estate more than ageneration ago. They did not indulge in membership in the clubs and factions, but
instead took on the role of public ingitutionsin their own right. Aloof, gpart from the common
competition of ordinary interests, they cleaved to agreater civic duty—to govern the city for the good of
al.

Which made for amore cutthroat rivalry. Without ideology as a prop, the life-and-death struggle was
much more persond and intimate.

Penelope belonged to one of the families. | found her biography in acommon school library.

She lived done—not counting her household staff—because she was an orphan. She was an orphan
because her parents had been killed in an explosion while visiting family businesses down below Sky City
in Ecuador. No onein Ecuador had ever determined the cause of the explosion, but no onein Ecuador
wanted to get involved in HU Family poalitics.

Maybe that explained a certain stubbornness | had noticed about her.

A bit of surfing through the networks and webl ogs dredged up the gossip and speculation at the
time—that the man ultimately behind the desth of her parents was none other than the leader of
Humanitas Universdis and the urbamastro of Ciudad de Cielo himself, Don Alexandro Espinosade
Madrid.

Don Alexandro was not that much younger than me, according to the library biography, though he did
miss the twentieth century by afew years. He was one of the founders of Humanitas Universalis and had
guided it through the years.

And tonight, he was the guest of honor at aformal ball in the Grand Esplanade at the center of Sky City.

A live newsfeed showed him standing behind a podium at the center of along table lined with men and
women in their finest attire—the members of the Twenty-Seven Families. He wastaking, but | had the
sound off. | watched asthe dlite of Ciudad de Cielo fawned and flattered their leeder.

About hafway down the length of the table, | spotted Penelope.

The newsfeed was a user-controlled image, so | zoomed in close on her and her companion, Victor from
the message queue. A pop-up IDed him as Victor Nguyen Pettengill and listed his pedigree and public
holdings

She had draped her arm across his shoulders and gazed at him raptly, but Victor wasinterested only in
Don Alexandro.

Aslittleas| knew about their relationship, | wasn't impressed by him. She certainly deserved more
attention than he was providing. | fet alittle offended for her.

Then everyone was on their feet, applauding enthusiastically. | zoomed out and saw that Don A. was



finished spesking. The members of the Twenty-Seven families formed themsalves up in along reception
lineand filed past him. | followed Penelope and Victor asthey worked their way down the length of the
table.

When they reached the podium, the urbamastro shook Victor's hand vigoroudy. Victor nodded and lifted
hischinin adisplay of mae bravado. Penelope put on the appearance of someone more shy and demure
than the armor-clad warrior who had so recently shot her way onto the L-1 Solar Observatory in search
of ancient loot.

Then she turned sharply, bent an elbow, and sent nearly the full contents of her glass—adark red wine,
no doubt from some sunny vineyard far below us—splashing across Don Alexandro's chest and his
pristine white dinner jacket.

If | ill had ajaw, it would have dropped.

| couldn't quite believe what | was seeing. Victor was gpologizing like crazy. Penelope looked terribly
embarrassed. The staff of the Grand Esplanade exploded from some hidden chamber to surround him,
blotting the wine from the white linen of hisdinner jacket, mopping it from the floor, unshipping somekind
of molecular-mechanics cleaning device and running it across his clothes as they hustled him away.

Victor, in histurn, hustled Penel ope away from the table and off to someless visible spot.

| zoomed in on them once more asthey weaved their way through the crowd, watching the heads turn as
they passed. Just before they stepped beyond the view of the newscam, Penelope turned and |ooked
back in the direction they had taken Don Alexandro.

For amoment, there was something in her eyes, someirrepressible deight at her own deviltry, that told
me that spilling the wine had been no accident.

* * % %

Penel ope didn't get home until around three A.M.

| spent the time tracking reports of the embarrassing wine spill around the networks. It didn't take long
for the story to get around. There were three versions.

Theofficid verson—an unnamed guest had spilled her glass when she tripped on adefect in the carpet.
It shielded Penelope from embarrassment, if she were honestly at fault, while robbing her of notoriety, if
she were not.

The* critics of the establishment” version—three cheersfor young cousin who took the pomp out of His
Pomposity. The perpetrator remained unidentified, reflecting the lack of information sources within the
Twenty-Seven Families.

And the “ supporters of the establishment” version—tell us who the young cousin was so we can be sure
sheisnt atool of the aforementioned critics.

But within an hour or so, Penelope's name leaked out. That spawned around of datamining, which
brought into the frame every newsfile anyone could find about Penelope and her family. Thefirgt things
to come up, of course, were the details of her parents' untimely deeth and the speculation that
surrounded it at the time. And after that, most of the commentary seemed restrained.

The critics opped trying to claim her asa symbol of their own antagonism. The supporters bit their
tongues, lest they say something that wasn't sanctioned before anyone knew what the officid linewas
supposed to be. And the officia s refused to confirm the identity of the woman who spilled thewine.



And then, sometime well after midnight, on anonymous blogs where forbidden secrets were shared and

quickly erased, afew commenters specul ated on the obvious question: “Who is Penelope Antoinette de
Sandinoy Murphy? And if it wasn't an accident, what makes her so brave that she would do something
like this on purpose?’

Who indeed?

Could it be the woman who put hersalf in harm's way aboard an airless space station to pull yourstruly
from decades of thrall to the machinery of the night?

Did | know something about young Penelope that few othersin Ciudad de Cielo knew?
Youbet | did. And yet | till didn't have any ideawhat she might be up to.

Shefinaly came home, climbed the stairs dowly, and weaved her way through the door of the den to her
desk. | could tell shewasn't well practiced a drinking. But even herein private she wastrying hard not to
let it show.

Nevertheless, | greeted her with afew bars of Jm Morrison's plaintive moan, “ Show me the way to the
next whiskey bar."

It startled her, sending her seeking the source of the music with abob and weave of her head, which sent
cascades of her red hair into motion.

"Areyou gill on?’ she asked when she figured out it was me.

"I'm il up,” | sad. “Waiting for you to come home. | was watching the news tonight. | saw what
happened.”

"Oh dear. Am | notorious yet?"
| gave her areport on what people were saying about it.
She smiled, in away that melted what | used to think of asmy heart. “It'sso ... exciting.”

She jJumped up and pirouetted in the middle of the room, then wobbled unsteadily back to the chair. “It
was Victor'sidea”

"Victor'sidea?'

"Don't tdl anyone,” she said, putting afinger to her lips. “It'sasecret. | suppose| can tell you, though.
Y ou can't tell anyone, can you?'

"l can, but | won't,” | said.
That answer seemed to puzzle her, then she asked, “Do you think | can trust Victor?!
"I don't know him well enoughto say,” | replied. “Do you?'

"That'sagood question. You're quite clever. | wish | had more time to work with you. But there's so
much going on right now. So many things are happening. No, | don't know Victor well enough to say."

| wondered suddenly just what kinds of demons haunted young Penelope de Sandino. She probably had
anumber of trust and intimacy issues, the depths of which | could only imagine. Something made her
hang around with the military jocks who'd accompanied her ontheraid a L-1. And something made her



pour wine on the urbamastro himsdlf.

"But he's the only one who's been willing to court me,” Penelope said with awince. “ The othersare nice
and polite and then they turn away. Only Victor has been willing to put his name on thelineto bring me
back into the Families. Isit too much to ask that he fedl the sameway | do?'

"That'saquestion that transcendstime,” | said.

"I'm sureit does,” shereplied. “ So tell me about the twentieth century. They knew much more about love
then. Do you know any other songs? Tell me about rock ‘n’ roll.”

"To understand rock ‘n’ roll, you've got to understand the blues,” | said. “Leonard Bernstein figured out
what makes the blues blue. Minor chords. Minor chords contain the overtones of two mgjor chords, at
war within the same sound. It's the essential human dilemma—two emotions at war with one another.”

| played some of “1 Can't Quit Y ou, Babe” by Otis Reed. She sighed as her face collgpsed in sorrow at
the sad guitar.

"But that became rhythm and blues after World War 11, and by the time | was growing up, the rhythm
was overtaking the blues. Rock ‘n’ roll rides afour-four beat right out of the blues and into the future.”

| switched from Otisto Buddy Holly and “It's So Easy to Fdl in Love."

Then | followed it up with Ginjer Baker's“I'm So Glad,” with its hard-driving wall of narcissstic
sef-discovery. | ended it with Eric Clapton and Blind Faith with “Can't Find My Way Home.” That was
abit of amistake for me, because | choked up alittle when he started talking about leaving your body
behind, but | recovered quickly.

"We made heroes out of our poets,” | said. “We made love songsinto anthems.”
She swayed to Clapton's gentle acoustic guitar work with her eyes half-closed.

"You haveavery intriguing face,” she said softly, wounding me deeply again without knowing it. |
remembered my days as an undergrad playing private D.J. in my dorm room, and with the wisdom of my
great age, | knew that if thiswere another century, Penelope would be spending the night with me.
Instead, | took advantage of her mood by asking a selfish question.

"So tell me, what brought you out to L-1 just to fetch me back here?!

She laughed and turned to her datascreen and with a couple taps of her finger produced a garish, flashing
ad on what looked alot like an eBay auction site. “ Can you see this?’ she asked.

| tapped into the deskframe and brought the ad up close. | didn't likewhat | saw.

"Higtoric Organic Memory Storage Device!” it proclaimed. “ Straight from the twentieth century—the
Jonathan Bender Rdlic! Now availableto the intrepid collector!”

"Baaah!!” | wailed.
"Oooh,” Penelope said. “Please don't make that sound again. Is something wrong?”
"No,” | said. “Nothing'swrong. Nothing or everything. It'sdl the same.”

Organic memory storage device? Moynihan's agent had screwed me. No wonder no one was taking me
serioudy. No wonder Penelope was treating me like a complicated MP3 player. How could | ever



convince her | was anything ese?

"I'm going to bed,” she announced suddenly. She stood up quickly and headed for the door. “I don't fedl
wdl."

Neither did I, but | didn't say so. She left mein the darkness to contemplate my own despair.

* * * %

The next morning Penelope woke late, moaned for awhile, ate breakfast in her bedroom, showered, and
left, dl in aout half an hour.

| decided immediately thereafter that | also had to get out of the house.

Hacking into the city webcam network didn't take more than aminute, and suddenly | wasfree. Or
virtually so. Thirty years of tel eoperation experience can be useful from timeto time.

Ciudad de Cido was thick with webcams. Y ou'd be amazed how abit of coordination can make it seem
like you'reflying over the rooftops when switching from siteto Ste. And the imaging software in my kit
kicksin after aminuteto mimic my tricks.

Humanitas Universadlis had created its urban utopia by sampling the world below. They'd copied and
pasted pieces of other citiesin atight patchwork on abig platform a couple of kilometers square atop the
hundred-kilometer spire that rose up out of the Ecuadorian Andes.

One piece came from Forence—complete with Giordello Bruno's Dome, the shops along the Ponte
Vecchio, and acopy of the copy of Micheangdo's David out side the Galleriadell'Accademia

Another came from Japan, a puzzle box of gardens and gpartment towers and townhouses and stairways
and bridges built in the midtwenty-first century asan exercisein spatia multitasking.

Penelope lived in aneighborhood of tree-lined streetsfull of all-American homeslifted from one of those
Springfields that were parceled out to various American States.

A wadll of ice more than ahundred meters high that had something to do with climate control rose from
the northwest corner of the city. Theicefed a stream that ran east into alarge park on the north side of
town, dso lifted from that American Springfield, with picnic groves, abasebdl diamond in front of asmall
grandstand, awell-stocked zoo, and a series of duck ponds and waterfals along the bottom of along
creek.

At the center of the city, clustered around the tower that would have led to geosynchronous orbit, were
colored glass and molded meta palaces. Where they'd used moletech (onewag cdled it “hafway to
nanotech) to create copies of earthbound structures, the builders of Sky City had created new formsto
take advantage of the fluid and organic character of the moletech itself.

About three thousand people lived on the great platform that was Sky City. And another six thousand
lived literdly inits shadow. All down the length of the spire for agood ten kilometers was habitable
territory. Immediately bel ow the platform were theindustrial and commercia sectors—the shipyard, the
docks, the elevator heads that handled the never-ending stream of food and products from below. And
then below that were gpartment towers, built in reverse, tapering down onto the moletech-scul pted spire.
And then farther down devel opments and col onizations broke out opportunistically dong the elevator
lines, extending in oneform or another al the way to the base at V olcan Cayambe.

| spent the day exploring the city.



| followed the trams running along the three broad avenuesthat diced the city like apizza. | ingpected the
flocks of pigeons above the Plaza de la Republica. | explored the underside of La Doma, then the
outside. | watched asoccer gamein the park. | saw apiece of sunshine break off amirrored wall on the
west sde of the city and splash onto theice wall, producing clouds of steam that later turned to rain
showersthat washed the streets in midafternoon. | toured the shipyard where hulls and enginesgrew in
vacuum bubbles. | stared in amazement at a ship being launched straight up out of the spire and into
gpace above Sky City, driven by amagnetic catapult down twenty kilometers below us.

And when | got tired of the webcams, | moved on to something more satisfying.

Down on the ground, scurrying about when no one was watching, were hundreds of little cleaning bots.
Sdlf-contained contraptions with wheels and spider legs and tracks and arms and handles and trimmers
and brushes and hoses and soapers and squeegees. When someone walked by, they would freeze. And
when they were gone, they'd spring back into action.

It took alittle longer to hack into their network. | had to figure out some of thetrickstoiit, but | didn't
need to use the crypt crackers and hacking tools I'd picked up on Phobos.

| picked out asmall unit, something nondescript and close to the ground, but with good imaging gear and
aset of four whedsfor sability. It was some kind of gardening toal, | think.

A few minutes|ater | was careening along, centimeters away from the faux-granite curbing on my right, a
safe distance from the tram line on my Ieft, on the street in front of Penelope's house.

At firgt | was caught up in the scale of the gpparatus | was riding in. The roadway wasimmense, awide
plain of dark asphalt, pitted and cracked, littered with sand and stones. Trees were lost in the hazy
distance overhead. Houses were distant mansions the size of resort hotels or casinos.

Then my own imaging system kicked in and raised me up to norma eye level aswerolled dong. Now |
fet like | wasriding a bicycle down the street—~but without the boneshaking or the crampsin the calf.

The street was much narrower even than | expected. Dooryards were measured in inches here, not feet.
The houses, though, were ill mansions.

They were quintessential American houses, from the Arts and Craft era, the dawn of the twentieth
century when Victorians had grown old and builders brought together artists and craftsmen to design and
build anew generation of homes. Tal, square, and proud. With great eaves extending far out over lawvns
and gardens. With gables, pergolas, bay windows, and porches, porches, porches. Open porches,
screened-in porches, enclosed porches, porches wrapped in ivy, porches framed by rhododendrons,
porches perched on top of porches, climbing toward the sky.

And packed astight as colonists on ashuttle, shoulder to shoulder, with barely enough room between
them for adriveway or two.

When | wasagrad sudent | sat in on a presentation by an urban planner who was having agreat ded of
fun with a scathing critique of the kind of suburb that | grew up in. The kind with huge front lawns, wide
streets, and cul-de-sacs.

"Can anyonetdl mewhy afront yard hasto be sixty feet degp?Isit part of the movement for the
preservation of plastic flamingos and plaster lawn jockeys?’ he asked. “Or why aresdentid street hasto
be wide enough to accommodate two school buses passing one another—and two parked cars—in the
same place a the sametime?'



He contrasted those sprawling subdivisions with the more natura, more human neighborhoods of a
bygone age. Front yards and streets were small, so that neighbors could talk to one another from their
porches. The houses were big enough to provide al the privacy you needed once you went inside.

Humanitas Universalis had chosen this neighborhood for good reason. In scale and scope, it wasatruly
human space.

It reminded me of Florence, whose copy stood close by across the broad avenue. The Italians speak of
the “Forence disease’ in which tourists become overwhelmed by the art, the architecture, the sheer
beauty that wraps so much of that city. So overwhelmed that they become confused and disoriented.
Horentines are quick to cometo their aid, offering them coffee and directions back to their hotel.

So it was with Penelope's American neighborhood.

It was rich with style and imagination. The great homes were monuments to habitation, domestic
ingtitutions. Y ou could get lost trying to get from the front door to the back in some of them. Their
designsweredl fresh and individua. Even where they were cut from the same mold, they were dressed
to their own tastes. Stucco, clapboard, and shingles. Columnsionian, doric, and federd. Picket fences,
chain link, cast iron. Awnings of every shade, stripe, and hue. With hedges of arborvitae, hemlock, and
sunflowers,

| skated up and down the close-packed streets, losing mysdlf in the al-American fagades, drifting back
through timeto al that had been lost to me. Children played in pocket parks where crisscrossing streets
intersected and in playgrounds beside high brick-walled schools. Old men sat on their porcheswhile
women inside cooked supper. Trolleysrolled down the main thoroughfares, riders hopping off asthey
dowed briefly at corner stops. Coffee shops and dinersfilled up with late-day trade.

And then, with the suddenness of any equatorid site, the sun dropped below the horizon and plunged the
city not into darkness, but into the opulent sparkle of artificid lights—porch lights, storefronts, antique
neon, otherworldly sodium vapor streetlights, halogen streetlights on goosenecked poles, holographic

gadightsaong pedestrian malls
Andit dl vanished in an ingtant.

| was called suddenly back to my perch on the shelf in Penel ope's den when she arrived homein the
company of seven athletic young men with the dy dangerous|ook of soldiers or martia arts students.

They burst noisily into the house, filling the rooms downgtairs as | watched on the house's security
cameras, invading the kitchen and attacking the pantry, arming themsalves with knives and spatulas and
pots and pans, bringing to surrender an assortment of vegetables, pastas, sausages, and digointed fowl.

Penel ope sat at the kitchen table in the center of them, giving instructions and warnings as needed, serene
and in command.

| sampled the air with the few organic receptors | have left and detected garlic and basil and olive oil and
boiling pasta, which brought arush of ancient memories, more than | could sort through without long
reflection.

The boys kept up along series of mixed conversationsin severa languages—maybe different
dialects—that suggested they were workersin the shipyards below the city proper. And that they
bel onged to amilitary club that included Penelope as a member.

It didn't take too long for my thick witsto realize that thiswas the rest of the crew that had rescued me



from the observatory at L-1.

What was Penelope up to, | wondered once again, that she would need the services of her own private
army. Or did everyone in Ciudad de Cido's Twenty-Seven Families have retainers like these?

They were done with dinner, washing it down with cups of thick black coffee, when the doorbell rang. |
watched over Penelope's shoulder as she answered it, opening the door on a narrow-framed,
sallow-faced man with close-cropped gray hair.

"Senhorita Sandino?’ he asked. She nodded, and he continued: “1 am Captain Rivard of the Securitate.
May | comein?'

| saw Penelope stiffen suddenly, and her seven deadly bodyguards come to instant attention at Rivard's
announcement.

"I dontwishtodarmyou,” hesaid. “Thisisasmdl matter. A dight mystery, but onewe must
invesigae™

"Yes, I'm sure. How may | help?’ Penelope said as she stepped back into the foyer and directed the
Securitate captain into the living room with awave of her arm. He shook his head and stood his ground.

"Occasondly, youngsterswho are exploring the city's computer networkswill find their curiogity leading
them into placesthey should not go. Usudly it is something smple, like hacking into the servicebot
network and hijacking alawnmower or a hedge trimmer for ajoy ride. When that happens, wetry to
identify who has done this. So that we can discourage such abuse of the equipment—and so we can
begin to direct their not inconsiderabl e talents to more productive ends.”

"Yes, I'm aware of that,” Penelope said.

"WEell, today, not more than an hour or so ago, someone using your household network did such athing.
No damage done, senhorita, of course. But we are puzzled. Puzzled because no one at this addressfits
the profile of the precocious child who ordinarily doesthis. And becauseyou are...”

"A Family member,” shefinished.

"Indeed,” Captain Rivard said. “I'm not suggesting for amoment that you would do such afrivolousthing
asthis. But | have cometoinquireif you have avistor—ayoung nephew or niece, perhaps—who has
cometo vigt and hasindulged their curiosity.”

"I must disappoint you, Captain,” Penelope said. “1 have no guestsand | have been out al day. | cannot
help you with your inquiry."

Rivard showed no emoation. |, on the other hand, was bouncing off the virtud walsinsde my
containment. For thefirst time, | was glad that Penelope till didn't think of me as anything more than an
ancient eight-track tape player.

"Then my task has become more complicated,” Rivard said. “It would gppear that someone has taken
advantage of your household network. | would suggest that you run a security check to prevent thiskind
of thing from happening again. And | will try to find who has been intruding upon your privacy."

With anod of his head, he stepped back through the doorway and dipped away like aghost.

Penelope closed the door dowly but firmly, then turned around to face the boys, raising both hands and
difling aslent scream.



"They know!” cried one of thewarrior pack.
"They can't know,” said another, more camly. “If they knew, we would not sill be here.”
"Then what isgoing on?’ asked thefirg.

Penel ope frowned, then wrinkled her brow, then shuddered. “Y ou heard Captain Rivard. Someone has
used my household account to go joyriding on aweedwacker. It has nothing to do with what were
about. It isonly acoincidence. As Anton said, if it were anything more, they would have taken us away."

And with that, they filed upstairsto the office where | sat on ashdf to discusstheir plans.

* k k %
Sedition—that wastheir exercise for the evening.

They were going to have ago at toppling the urbameastro of Ciudad de Cielo himsdlf, Don Alexandro
Espinosa de Madrid.

It was an ambitious plan, to be sure. And someone had given it considerable thought. They went over the
detailsin Pendope's upstairs office while | sat on the shelf and listened in. | kept my thoughts to myself.
Thiswas hardly the occasion to try once again to explain myself to Penelope and her crew.

In broad form, it was to be regime change by riot. They were assembling amass of unhappy citizenswho
would march on the urbamastro's residence and toss him out on his ear.

"Do you think they'll get athousand?’ asked one of Penelope's boys.
"If we'relucky, five hundred,” Anton said.
"Five hundred is sufficient,” Pendlope said.

| wondered about that, but it probably made sense. | thought about the fall of the Communist
governments of Eastern European at the end of the twentieth century. It appeared at the timethat if you
could get one hundred thousand people to defy the law and assemble in the capita city, the government
would collapse.

Those were much bigger cities than Ciudad de Cielo, but it scaled up. Here, five hundred would befive
percent. Infact, | began to wonder if they could get that many people assembled. | had no doubt that so
many mal contents were available, but | was skeptical about being able to get so many of them to agreeto
agngle cause of action at asngle moment intime.

| was more concerned about Captain Rivard. | was sure he had more important duties than chasing
down adolescent hackers and recruiting them for the Securitate. But Penelope didn't share my concern.

"And the Securitate won't be there to stop us?’ asked one of the warriors. “Y ou really don't think they're
ligeningin right now?"
"Everyone knows the answer to that,” said another.

"I know they say they don't use electronic monitoring,” said thefirst. “ But are they redlly telling the truth?”

"It doesn't matter if they are or not,” Anton said. “ The reason they don't useit isn't because they think
“machines bad, humans good.” It's because e ectronic monitoring isn't reliable. If the Securitate were
listening in right now on the house security net, dl they'd hear isadiscussion of soccer technique and
betting strategies—because that's what the housebot has been told to run through the network."



From what I'd read on my trip through the blogs and chat rooms, the miniature police state that ran
behind the scenes of Ciudad de Cielo took the tenets of Humanitas Universdisto heart. They redly did
not rely on machines. What Anton didn't say was that they relied instead on careful interrogations of the
city's very human citizensto learn what they needed.

And good old Victor had aroleto play init dl, | learned.

"Well meet him at the entrance to the park,” Penelope said. “Oncewe are dl assembled, wewill goin
and hewill join the other leaders. And then we will march on the resdence.”

When the time came to move, Penel ope's retainers | eft one and two at atime to avoid a conspicuous
march to the park. After afew minutes, it was down to Penelope and Anton. They |eft together,
switching off thelights and leaving mein the dark.

But | wasn't going to it at home and wait for them to return—or not. | was out the door before they
were, watching them from the webcam on the street corner afew doors away. Rivard had never said
anything about hacking into that. And | doubted if it was any of his concern—webcams were meant to be
free

A dight breeze blew out of the southwest, something to do with theice wall there. | had amoment of
nostalgia at the memory of acool wind blowing across my face, then switched cams as Penelope and
Anton made their way down the broad avenue to the park.

It wasahaf amile, lessthan ten minutes' walk, to the entrance. | raced ahead of them to see what was
going on there. The park was a shadowy cloak across the northern floor of the city, embroidered with
the streetlights that marked its roadways. Nothing appeared to be out of the ordinary at the great
stone-and-iron gate at the entrance. Except that Victor was nowhere in sight.

| raced along the park’s network, looking for trouble—looking for the Securitate. | found nothing.
Nothing anywhere. No Securitate.

And no five hundred rioters assembling in a seditious mass.
Just ahandful of basketball players on one of the courts and afew tennis players beyond them.
That wasn't what 1'd expected. None of it. | shook my virtual head in amazement and shifted focus.

Back up the avenue, 1 found Penelope and Anton. | followed them from lamppost to lamppost and felt
Penel ope's disappointment when she reached the entrance and Victor wasn't waiting for her. She looked
around anxioudly, paced up and down the avenue aong the park's frontage, and kept looking at her
watch.

She stopped and talked to Anton. | couldn't hear what she said—but | could imagine.

Then she sighed, shook her head, and began hiking the long driveway into the depths of the park's dark
forest.

She was only a hundred meters down the road when she vanished from my sight.

* * % %

If I were more trusting of machines, | might have been more bothered. But her disappearance made
sense out of everything else l'd seen in the park tonight. Or hadn't seen.

| switched to a cam across the street and down the block and caught a brief glimpse of Penelope as she



continued into the shadowy depths of tall pines. Anton followed afew steps behind. | opened frames
from severa other webcams and watched as Anton disappeared from the cams inside the park.

Someone had hacked them. The park cams showed that al was calm and peaceful behind itsiron fence.
Peaceful, but not quiet.

| could il tuneinto the web mics around the park. After running them through some parsing adgorithms
inmy Kkit, I managed to filter out the sounds from the city side, the sighing of the wind in the trees, the
gplashing of the water over dikes and dams on itsway through the chain of duck and lily pondsin the
nether regions, and the chirping of insectsand birds.

| was left with the muffled thud of footsteps, hundreds of footsteps, the murmur of distant crowds, and
the random cry of a peacock from the nearby zoo.

Crowds? Theinstant | put it on stereo, | could tell that there were two sources of sound. One on the
athletic field, in front of the grandstand, afew hundred meters from the entrance. And another farther
ingde, toward the west end.

| hacked up aquick virtua of the park and stepped into it. | was Situated in the center of the first sound
source, with the grandstand seetsrising up before me. | closed my eyes and listened to the sounds
around me. At first they were muffled and distorted, but the dgorithmsin my kit kept smoothing and
refining them. | could hear the agitated growl of an angry mob, voices punctuating the rumble with excited
shouts, quickly gtifled. A handful of voices behind me began alow chant, dogansthat | couldn't quite
make out.

| hopped over to the other source of sound—at the foot of a natural amphithester acrossfrom thelily
ponds.

| wasn't surewhat | expected—an advance guard or early arrivals. They were closer to the urbamastro's
residence, arambling antique house from that American Springfield that overlooked the west end of the
park. And they were different. There was less movement. Fewer footsteps. More hushing and stifled
shouts. Not at al like the bellicose throng at the grandstand.

Then | heard the rhythmic beat of acouple of dozen heavily shod feet running down the hill in lockstep
from the urbamastro's residence. A hushed command ended the run, and | could hear the heavy
breathing of the squad. A murmur of recognition seemed to meet them asthey took their placein the
larger band.

With asudden spike of adrendine, | redlized what was going on. | crashed the virtud immediatdly, and
found myself back on the shelf a Penelope's house staring out into the silence of her darkened office.

Thiswasn't good. The second group in the park did not seem to be acting like an adjunct to Penelope's
mob. Not if reinforcements were quickmarching down from Don Alexandro's house.

And wherewas Victor?

| plunged back into the webcam net, flying down the avenue from cam to cam, scanning thefaces as|
passed. Nothing. No one. | stopped for along time at the park entrance, but still nothing.

The avenue continued on, past atall stone church with awide front lawn and dark date roofs, larger and
more elaborate Arts and Crafts mansions, apair of low twentieth century modern synagogues, and
severd tal blocks of apartments. At the far end, the avenue reached the perimeter road and the base of
the dome.



Theroad on theleft led to Don Alexandro's officia residence, and it was blocked by severd carswith
discretdy flashing blue lights and men in uniform. | wasn't familiar with theinsggniaand uniforms, but from
their armament—billy clubs, handcuffs, persond radiocoms, and a holstered firearm—they looked like

city cops.

Mixed in with them were several men in ordinary work coverals. They bore no insignia, but they carried
long wooden clubs. A couple of them stood off by themsealves, carrying on conversations with people
who weren't there.

And toward the rear were severa older men in suits, surrounded surreptitioudly by younger men in suits.
Inthe middle, talking quickly but camly, was our old friend Victor.

Then | was back in the office, the virtud images fading fromsight.

Even with al my doubts and suspicions about him, | never thought Victor was capable of this. Of
betraya onthiskind of level. Of deliberate humiliation and dishonor.

There was nothing left to do now but cal Penelope. She was not the only one who had been betrayed.
All of her comrades had been too. The sooner they learned of it, the better.

The only problem wasthat | was the one who had to make the call.

And | had no reason to think she would believe me. No reason to think shewould ever believel was
more than amachine. And when she got tired of me, she would put me back up for sdle on eBay and
ship me off to the far sde of the moon.

A sudden wave of vertigo swept over meas| saw, asif for thefirst time, how precarious my perch on
the shdlf redlly was. The floor was along way down. And | was as powerless as you could get.
Absolutely immobile. Dependent on the kindness of strangers, to make atwentieth-century reference.

But never before quite so helpless. | had avision of being inventoried by the Securitate after they seized
Penelope'shouse and all its contents. | tried to tell mysdlf that | had no way of knowing whether the
Securitate ever did such athing to anyone, but the argument was unconvincing.

| saw with brilliant clarity the dilemmal was creating for mysdlf. If | thought about it for amoment longer,
| would be trapped forever in my own despair.

| made the phone call.

"Victor? Isthat you? | am so mad at you, you son of a—"
"Thisisn't Victor,” | said.

She broke the connection.

| cdled again. It rang for along time. Long enough to switch to messaging functions—amost. “Whois
this?'

"My name—"
"And how did you get into my house? Or did you just hack into my desk instead?"
"Penelope, thisis Jonathan Bender."

In the moment of silence that followed | imagined her screwing up her facein puzzZlement. “Thereic?!



"Theoneand only."

"But you'rejust an interface on amachine. Y ou shouldn't be calling me on my private number. Y ou
shouldn't even know | have a private number."

"But | do,” | said. “Because I'm sitting on ashdf in your office right this minute. And because you are
wrong. | am not an interface.”

"That's crazy,” she said. “ Did someone drop you or something?”

"Nobody dropped me, dammit,” | snapped back. “Listen to me. It isvery important that you listen to me.
| know this sounds unusua and bizarre and alittle batshit crazy, but | am not an interface. Don't interrupt
me"

| paused and she remained till.
"Areyou gill there?’ | asked.
IIY$II

"I am not an interface, Penelope. | am not an organic memory storage device. | am not amachine. | ana
human being. | am not the memories of Jonathan Bender. | am everything living that remains of Jonathan
Bender. Thebrain, the eyes, the DNA, the living memories of the living person. The voice. Oh god, the
voicetha isme. Thisismetaking, Penelope. Like alonely teenage boy on ahot summer night talking on
the phone to a sweet girl on the other side of town. And for amoment, | just want you to believein me.

"l am not amachine. | am that willful point of brilliant salf-knowledge that knowsthat it knows. That rides
the time wave forward headlong through the space-time continuum.

"An ‘empty, vacant thought,” as Mark Twain's Mysterious Stranger once said.

"An ‘angelheaded hipster burning for the ancient heavenly connection to the starry dynamoin the
machinery of the night,” as Ginsberg once said. The end product of billions of years of evolution. Not
about to be overtaken and made obsolete by singularity-seeking machines. The dreamer of the dream.
The spirit of the universe that created it so it could know itself. Not some jack-in-the-box pop-up
profiled programmed interface.”

| paused for amoment, then said. “'Y ou can stop me any time you want, you know. | don't haveto
bregthe, so | can keep thisup for along time.”

"Enough!” sheyeled. “Y ou are right about one thing. Y ou sound batshit crazy. And | would like to
continue this conversation—I redlly would. But I'm kind of in the middle of something right now."

"Yes, | know,” | said. “That'swhy | cdled.”
"Itis?'

"I've been watching you over the webcam network,” | said. “You arein great danger. Y ou've been
betrayed.”

"Aieg | knew it. WheresVictor? Do they have him?"

"The police—or maybe the Securitate. | saw himwith them.” | didn't elaborate on the details or suggest
for amoment that he was with them willingly. | figured it would be better to deal with onecrissat atime.



"Ligten,” | said. “Y ou haveto get out of the park. They're waiting for you on the road to the residence.
They know you're coming, and they plan to stop you. They have amob as big as yours.”

There was along slence from Penelope, then she asked: “How do | know | can trust you? How do |
know thisisn't an eaborate trap?”’

"How do you know I'mwho | say | am?"
"Y%"

"The day you took me from the L-1 solar observatory, you shot up a securitybot that was about to shut
me down the hard way. At the sametime, | used the lab's defense pod to take out the bot that was about
to shut you down the same way. If you want to get picky about it, you could say that we owe each other
our lives"

Shewasdlent for along moment, then asked, “ And exactly where isthe mayor's mob?"
"In front of the amphitheater.”

"Good,” shesad. “I'll talk to you later.”

Then she broke the connection, leaving me with avery bad feding.

A few minutes|later, | heard aroar from the mob at Penelope's end of the park. Then the sound of many
people moving and talking. | tracked their position from the grandstand in the park to the entrance road
to the entrance and onto the main avenue of Ciudad de Ciglo. At that point | could see them clearly from
the avenue's unhacked webcams.

At the front were Penelope, Anton, the rest of her squad of loya livery, and a handful of otherswho
acted like the leaders of the group. Leaders who took their mob through the park gates, onto the
boulevard, and on up the avenue toward the residence of the urbamastro itself.

My heart sank. Or maybe my norepinephrine dropped.

"Y ou're going thewrong way,” | cried, my words swallowed up by the empty officeinwhich | sat.
| called Penelope back.

"Y ou're going thewrong way,” | cried again.

"What are you talking about?’ she asked.

"They'rewaiting for you up there,” | said.

"They werewaiting for us down in the dark in the park,” she answered. “ Now were going to confront
them on the Stredt, in thelight, in front of the webcams and the newscams.”

"But what if something happensto you? Wherewill | be then?"

She said nothing for amoment, long enough for me to notice a soft, rapid chiming sound coming from her
desk across the room from me. She noticed it too.

"That chiming—isthat coming from my dek?'

"Yes” | sad. “Isit something important?”



"There's someonein the house,” she said quickly. “Well be there asfast aswe can.”
Then she hung up.
And the epinephrine kicked in.

And the lights went out. The chiming stopped. The webcams dropped off line as the commlines went
dead. The house wasfilled with deadly silence. Perhapslethal silence.

"Mr. Bender? Areyou in here?’ asked arough voice with a heavy cockney accent. “Mr. Moynihan
sends hisregards.”

Oh my God, | thought, I've become a character in an Alfred Hitchcock thriller.

"If youdtdl mewhereyou are, thisd bealot easier,” the burglar said. “The company smply can't do
without your talents.”

My taents.

The machines that ran Phobos Dynamics were not stupid. Their intelligence may have been totally
atificid, but it wasn't faulty. Merely limited. And to overcome those limits, it relied on assetslike me and
Moynihan.

Every three months, exactly on schedule to the day, hour, and minute, they would take me off whatever
task | was running—tel eoperation, supervising, datamining—and hook me up with theinterview.

"Have you noticed anything about the tasks you are undertaking that could make them moretime
efficient? More cogt effective? More energy consarvative? More material conservative?’ And onand on
downtheligt.

Y ou learned quickly that if you gave them useful answers, the machines assigned you to more interesting
and complex tasks. Y ou moved up the machine hierarchy. The interviews became longer, more
complicated. The questions harder to answer.

If you were smart enough, after twenty years or so, you got pretty good at gaming the system. Y ou could
hack into the machines and ride their linksto otherslike you.

That's how | met Moynihan. He was doing the same thing. Sort of like whispering up the ventilator shafts
at Alcatraz. After awnhile, we got aregular little kaffeeklatsch going, with up to a couple of dozen
occasiond members.

And that'swhere| got into trouble.

"Mr. Bender, I'm not leaving here without you,” the burglar said. “1t'd be ashame to mess up the nice
young lady's house trying to find you.”

| kept quiet. | wasn't going to make it easier for him. | wanted him to take as much time as possible.
Enough time for Penelope to get home.

| tried to call her again, but my pursuer had done something to take the house off the network
completely. The house, but not me. The same wi-fi package in my kit that hacked into Penelope's house
network could do the same with any wireless server in range.

| found one at the coffee shop around the corner and immediately didled up Pendope.



"He'safter me” | said. “Where areyou?'
"Were only at the center of the city. Five more minutes at least.”
"Hurry,” | said. | |eft the connection open, but didn't say any more.

Phobos Dynamics had collected an odd assortment of talents, of relics. Me, an astronomer. Moynihan, a
lawyer. There were technology development people who'd worked for the government, back when there
wasone. A couple of sysems andysts. And abunch of financid experts, investment bankers,
economigts.

The money guyswere hardest to talk to. They lived inaworld of full virtua Bloomberg monitors,
watching markets, exchanges, and transactions flow across the Earth and between the planets and moons
and asteroids.

Onceinawhile, they'd come down from their abstract heights and stumble through words of spoken
English. Enough words so that Moynihan and | got agood idea of what they were doing.

Enron. Worldcom. Bioceutical West. African World Resources. The most spectacular—and
self-destructive—business frauds of the past century. They were the templates for the burgeoning
business plan of Phobos Dynamics.

The company had wandered down that infernd road of good intentions by shifting itsfocus from
manufacturing products and extracting resources to making financid deds. And the dedls were feats of
imagination that only an artificid intelligence could produce—once it had itsinspiration from ahuman
mind.

The stairs complained loudly asthe cockney burglar drew nearer. | wondered how they had copied the
al-American bungaow so that the treads on the stairway squeaked like old wood. Maybe they used old
wood.

"Theres only four rooms up here, Mr. Bender. Which one areyou in?"
| kept my mouth shut, like Beowulf awaiting Grendd.

"Thisisabedroom—frilly and sweet. Here's a dressing room—gowns and armor, what a combination.
And thismust bethe office."

| saw hisdark shapein the doorway. | enhanced the image and saw that he had on apair of night
glasses. When we locked gazes, | couldn't seeit, but | knew it just the same. He took three steps and
whisked me off the shelf.

"Hey, you stupid clumsy son of abitch!” | yelled. “Put me down."
He laughed and moved quickly into the hall and down the Sairs.
| described his geneticsin more detail, some of it in Portuguese, somein Spanglish.

"Hey, pipe down, you little eggheed, or I'll rattle you around in there.” He shook my containment sharply,
but harmlesdy. They'd reengineered my origina organic skull into something closer to abicycle hedmet, a
necessity for someone without a body to absorb the shock of an impact.

"Y ou and what army, Igor, you brain-stedling hunchback."

We were through the foyer and onto the porch.



"Penelope, where are you?’ | caled on the open connection.
"Wererunning,” she huffed in reply.

Then we were out on the street. A single streetlight burned above. The avenue afew houses down the
street beckoned with neon intensity—a theater, shops, restaurants dl afew dozen meters away. Porch
lights and yard lamps softened the darkness down the other way. Picket fences and hedgeslined the
sdewaks.

"Thisisyour last chance to put me down,” | told my kidnapper.
Helaughed and switched me from hisright hand to his|eft.
Then the first machine struck.

It was one of those curb trimmersthat I'd ridden around the sireets earlier in the day. It went for his
ankles, breaking his stride and setting him off balance.

Just in time for the lawnmowers. Two of them, spinning their whedl s asthey skidded out of the driveway
next door. | smashed them into his kneecaps from opposite directions.

He went down, the air oofing out of him, but he didn't lose hisgrip on me. It must have been the nondip
handles on my containment, afeature that I'd never redly appreciated.

The coup de grace came from a hedge trimmer—two meters of auminum and sted with multijointed
armsending in sharp blades. Two blades did into the ground, one on ether side of Igor's neck.

He went limp and released me—just as Penelope and Anton rounded the corner. A minute later, the rest
of the squad arrived, and everyone was dl over the burglar and me.

Penelope hersdlf carried meinto the house, waking softly and carefully, taking the steps dowly, asif she
were carrying ababy. That wasn't necessary, but | didn't tell her that. At least she wasn't treeting me like
amechine.

She sumbled briefly in the darkness, gasping infear, | believe, that she might drop me. Then she found
her way through the office and returned me to my place on the shelf.

"Well tak later,” shesaid.

"You can count onit,” | replied.

* * % %

She didn't make mewait long.

After no more than thirty minutes, she made her way up the dark stairs and through the shadowy furniture
of her office. She cameright up to the shelf where | sat and peered into my containment, up at the inset
groove of tinted plastic that shielded my imaging systems.

"Looking for something?’ | asked.
She jumped back startled, then drew her breath and set her feet. “ Do you still have your own eyes?’

"Not anymore,” | answered, as a serotonin rush washed over me, sparked by the knowledge that | had
won her over. “They didn't work so good before. No one suggested that | be forced to keep them—and
the bifoca s that went with them.”



She amiled. “Who were you—I mean, who areyou?"'

"At therisk of repeating mysdlf, | am Jonathon Bender. Born 1951 in New L ondon, Connecticut,
graduate of Wedeyan Universty, magter's at the University of Arizona, doctorate at Oxford. Astronomer
extraordinaire, efcetera, efcetera. A genuine messenger from the historic past, and dl that. At your
service and your command.”

"And dl that's|eft isyour brain?
"Sufficient it is unto the needs of the day.”
"Y ou il know who you are. Y ou are ill the same person.”

"It would be atragedy indeed not to be changed by the experience,” | said. “But in the sense of your
guestion, yes, | am ill the Jonathon Bender who grew up along Long Idand Sound a century and a half
ago, who was awestruck by the stars and became an astronomer, who lived afull life happy beyond the
expectation of most of humanity, and then was rewarded by this strange and incompl ete fate upon the
physica deeth of my weak human body.”

"And you are dill human?'

"I am ill the wellspring of sdlf-knowledge,” | said. “The spark of salf-consciousness. The source of
words."

Penel ope laughed. “We were talking downstairs a minute ago. Anton and the others wanted to know
who had called meto tip me off about the park. | didn't tell them, but they wanted to know who it was
who had the power to make such things happen.”

"It'sniceto know that | fill have that power."

"Let metell you why | want to make things happen,” she said, with adeviouslilt to her voice. “Let metdll
you why you are here."

A shiver of norepinephrine rippled through my nerves.

"When my parents were killed—by that awful tyrant Don Alexandro—I felt very done. My family—the
big family that is part of Humanitas Universais—put me off at arm'slength, afraid that | would bring the
disagter to them if they got too close. | discovered very quickly just how much of Humanitasisafraud.
Starting with their haughty idedl of remaining human against aworld of upgrades, uploads, implants, and
gene-hacks. Except they have no ideahow to be human. They'redl faking it. It'sall abig charade, a
front. And everyone just pretendsto believeinit.

"I want to be different. And that's where you comein.”
"Me?"

"When | saw theitem on the net, | knew—"

"QOrganic memory storage device?'

She hesitated. | think she suddenly redlized how much of afraud thet label was while reveding the truth at
the sametime. “Yes, that one. | knew that you could help me. Y ou were from atime before humanity
changed. Beforeit lost itsway. And | knew that you could help me figure out how to be what Humanitas
only pretendsto be. Something more real and human and right and strong and ... and..."



She choked back amoment of emotion and fell silent.
"And hopeful and faithful and loving and with a better sense of humor?”
"Yes, exactly. Was| terribly naive? Do you think | was foolish?"

"No more than any other child, | guess. For one thing, there is no golden age when people were better at
being human. People think that, but it'sjust an illusion of the mind. And there's only so much one person
can do for another. Everyone hasto learn how to be human on their own. It'swhat it's all about. On the
other hand, | can offer you the wisdom of two or three lifetimes of thought about the question. Although |
have to warn you that thereés alot of reading involved—"

All of asudden the lights came on—and the air and the sound and the desk network.

"Anton must have rebooted the house,” Penelope said, blinking her eyes againgt the abrupt change. She
looked out of the door briefly, then returned to me. “ Thank you. Thank you so much.”

"Yourewelcome,” | replied. Then Anton stepped through the door.

"Y our houseis back up,” he announced. “We need to find out what happened to our matesin the park.
Andto Victor."

"Yes,” Penelope said. “Right away. There must be something on the net.”

| stepped away from them, linking back to the webcams at the urbamastro's residence. The police had
barricaded the gates and were confronting the mob that Penelope had sent their way. Therewas alot of
shouting and chanting, but the entrance was an easily defended tactical position, and the cops weren't
going to let them through.

At the same time, the countermob was stuck inside the park, blocked from confronting their opposite
numbers by the same police cordon.

"If you'll let me” | said, drawing Anton's surprised attention, “you can see what's happening on the desk
screen.”

| linked up theimages for them. “It'sastdemate. In afew minutes, people will redize that sticking around
will bejust an exercisein futility. If you ask me, and with al due respect to you, it was never anything but
anexercisein futility. Your city isamodd of petty bourgeoislife straight out of the last century—and the
petty bourgeoise frequently engagesin pointless politica demondtrationslike this one, fueled by mora
outrage, but without afocused program or plan or understanding or anything but passion. Y ou'd be
better off if you avoided them in the future.

"What'sthis?” Anton asked indignantly.

"Itsalong story,” Penelope said. “And Victor?'

"Areyou sure you want to know?"

Her shoulders sagged and she sighed. “Isit bad?Ishe al right? Show me. | must know the truth.”

| linked up ashot of him talking with Don Alexandro and the police commander at the top of the
driveway into the resdence. Aswe watched, Don Alexandro took Victor's hand and shook it vigoroudly.

"From the chatter, it sounds like he tipped off the mayor about your plans,” | said.



"Oh dear,” Pendlope said, her voice dight and injured. “I think my heart is bresking.”

* k% k %

Wewereinterrupted ashort while later by the arrival of Captain Rivard of the Securitate, the
announcement of which produced asudden flurry of gasps, an abrupt silence, and Penelope looking stern
but worried.

"What shdl | do?’ she asked.
"Send him up here,” | suggested. 1 won't say anything, but | want agood look at him."

Hewas, as before, gtrictly forma in his demeanor and deadpan in hisdelivery. | wondered if he smply
lacked affect, dmost like alow-memory face that couldn't master inflection and nuance. Did he act like
thiswith hiswife and children and mother? Or was it amatter of training? I'd met many policemen and
military officerswho had learned that stiff, arms-length approach to human interaction—even a
postmistress who never failed to cal me*“gr.”

But after afew minutes, | was convinced that it was no failure of persondity. Nor wasit smply training
and prectice. Rivard had taken the basic act and morphed it into something much more sophi sticated and
subtle.

"I'm sorry about your difficultiesthis evening, senhorita,” he said. “We knew thiswas going to be abusy
night, but we had no idea something like this could happen. | understand that nothing €l se was stolen or
broken but the one item—and that was recovered. Isthat correct?’

They knew thiswas going to be abusy night? Of course they did. The city had to befull of informants,
every one of them dl but hardwired into the Securitate. Nothing happened without their knowledge—and
they needed no e ectronic monitoring. Nothing big or important, anyway. Not that any of that diminished
Victor's betrayal.

"Yes, Captain,” Penelope said. “Weve done a quick inventory, and the house inssts that nothing else
was touched."

"Except the houseitsdf,” Rivard said.
"Yes,” Pendope said. “He crashed the entire system. That was how he got past the security systems.”

"And his escape was foiled when he ... er ... sumbled over the gardening bots that somehow assembled
inyour dooryard before they broke down."

"So it would seem,” said Anton, relieving the tension that was growing between Penelope and the
Securitate officer. “We were just coming down the street when we saw him fal.”

"That'swhat the officer said,” Rivard replied. “1 would like to point out to the senhorita at this point that
we would have made a much quicker response to the failure of your house security system if we were not
otherwise occupied.”

"Occupied?’ Penelope asked. “In what way?'

| amost snorted out loud. The girl was bold if nothing el se. He knew where sheld been. She knew he
knew, but would not admit it if she could avoid it. Was she playing him? That was a dangerous game.

"There was ademondtration at the urbamastro's Residence tonight. We had expected much, but it turned
out to beamuch smaller affair intheend.”



"Who would beinvolved in such athing?’ Penelope asked, face dead cam. “ Did they have agrievance?'
"Wewill be making the usua inquiries. But no laws were broken and no crimes were committed.”
"That isgood to know,” Penelope said.

"There were reports that members of the Twenty-Seven Families might be involved,” Rivard said. Not a
sngle muscle moved involuntarily on hisanimatronic face.

| noticed the faintest blush of color on Penelope's cheeks, but it passed in the moment of silencefollowing
Rivard's comment.

"But that would be unlikely,” he continued. “No onein the familiesindulgesin open paliticslikethat."

Anton, standing in the doorway to the porch, sagged only thetiniest bit as he exhded after holding his
breeth for along minute.

"Asto your case, the intruder appears to be aMazatlan citizen of London birth. He's registered asan
agent of severd offworld businesses, and some of those businesses themsdlves are frontsfor others, so it
will be awhile before we can determine who heisworking for. It's a shame, too, that he caused al that
trouble over what ultimately turns out to be ahoax.”

"l beg your pardon,” Penel ope asked. The color was completely gone from her chegks now.

"I'm sorry,” Rivard said. “I should have told you sooner. Theitem that our burglar stole from your office,
the ‘ organic memory storage device'? Our recordsindicate that last week you and your retainers
embarked on atrip to the New Palomar L-1 Solar Observatory where you obtained what was
purportedly a device containing the memories of a Jonathan Bender. That's correct, isn't it?"

"Yes,” Pendope said, her gaze as blank and pitiless as the sun.

"Since your return, we have determined that the advertisement you were following up on was afraud.
Thereisno such thing as an organic memory storage device. The technology soundsintriguing, | am told,
but no one has ever developed it. So, like your burglar, | am afraid that you have gone to agreat deal of
trouble for a counterfeit prize.”

For amoment, | amost believed him. How could he be so thickheaded? Was everyone going to treet me
likeamachine?

"l see” Pendlope said. “1 am terribly disgppointed by this news."
Her deadpan ddivery matched Rivard's perfectly.

"Now if, for example, you were to have possession of atruerdic...” Hisvoicetrailed off, and we dl
knew that we dl knew what we al knew, and that thiswas dl wasjust an €laborate shadow dance.

Or would have been if Penelope hadn't forced the point.
"A truerdic?'

"In the midtwenty-first century, quite afew people were recruited by medica scienceto cheet the deaths
of their physical bodies. Some were ‘ uploaded’ into massive machines—though wein Humanitas
Universaistake exception to the ideathat they are anything more than el ectronic copies of rea people.
Some consisted of theliving brains of volunteers, encased in self-sustaining containments and connected
to the world through neurotechtronic interfaces. Those arethe truerdlics.”



"Arethey rare?’ Penelope asked.

"They are few and far between. Many of them failed to adapt to the trangtion. The onesthat remain are
not conspicuous by ther activities. Now if you were to have atrue relic on your hands, it would be quite
asensation. The whole city would be tramping to your door. And we at the Securitate would take avery
seriousinterest in such arelic and the effect it would have on our externa relations. Y ou would become a
very public figure, but not to your advantage, I'm afraid. These things have away of taking on alife of
their own. Powerful forces and powerful figures would becomeinvolved. And in acommunity as small
and astightly wrapped as ours, you would find your freedom of movement extremely limited.”

Wedl hardened into stony silence at the unmistakable warning Captain Rivard had just given us.
Then Penelope said, “ Aswould yours."

"Aswould ours,” Rivard conceded. “ So my recommendation to anyone to have the fortune—good or
bad—to find such ardic fdling into their handsissmply this: Keep it as quiet as possible for aslong as
possible—and prepare for the day when it no longer is possible.”

* * * %
Wetook Rivard'swarning to heart.

After heleft, Penelope and Anton and | had along discussion of things. Of dl that Rivard had said and
left unsaid. We knew that he was right about one thing—we were not the kind of people who could keep
thingsquiet forever.

Penelope proved that afew days|ater.

She went out one night after dark and didn't come home until well after midnight. She spent sometimein
the bathroom cleaning up, then cameinto the office.

"Aieg, I'll never be able to comein here again without putting on abathrobe,” she said. “ Areyou ill up?'

"l amnow,” | said, but only to needle her. I'm amuch lighter deegper now that I'm so far into my second
century.

"l went to Victor'stonight,” she said.

"Whet did he haveto say?"

"Nothing. He wasn't home. That'swhy | went tonight.”

"Y ou're going to tell me something | don't think | want to hear, aren't you?"
"I blew up hishouse."

| paused for amoment to digest what 1'd heard. “With explosives?’ | asked.
"Anton got them for me,” shereplied. “ His dishonor demanded no less™

"Y ou know, there'slearning to be human and there'slearning to be inhuman,” | said. “| redlize it must be
difficult for you. | mean you woke up aweek ago Tuesday with al your brain cells suddenly connected
for thefirgt timein your life and decided that you were going to stand the world on its head before the
end of the month. But mindless destruction is not agood first step. Do you redlly want to be the kind of
woman who goes around blowing things up because her boyfriend made her unhappy?



"No,” shesaid, shaking her head and sending her hair shimmering in long cascades. “| just want people
to think that I'm the kind of woman who goes around blowing things up because her boyfriend made her

unhappy. Evenif I'm not. For now, that is necessary. Later, maybe not. And then | will want peopleto
think something ese.”

| rolled my virtua eyes. Life with Penelope was not going to be easy. But it was not going to be boring.
Copyright (c) 2007 Daniel Hatch
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NANOTECH ROCKET FUEL by STEPHEN L. GILLETT, PH.D.

A new rocket fud. An SF cliché, right? Something right out of the Golden Age. And a nanotech rocket
fue could only be something devised by a cluel ess wannabe writer, no doubt with minima scientific
background, who's just trying to inflate their prose with the latest techie buzzword. After al, not only are
al the possible fud-oxidizer combinations now explored, but we now even have conceptua aternatives
to rockets, things like skystalks and laser launching, which would be much more efficient. The problem
with arocket isthat most of its energy goesinto accelerating fuel that'sthen consumed initsturn. That'sa
fundamentd flaw that no new fud would solve.

Rocket fud? Gimme abreak!

Except that there just might be something to it. There's dways going to be a place for rockets. Whatever
their other advantages, things like skystalks and laser launchers require alot of infrastructure on the
ground. Rockets don't (or at least, they don't haveto—look at al that Golden Age SF again!). And, for
safety reasons, chemically fueled rockets are going to be the only aternative for transportation off a
habitable planet for the foreseeable future.

So it makes sense to make them as efficient as possible. As| described some years back (" The Ozone
Rocket,” Aug 1985), the traditional measure of rocket efficiency isaparameter caled “ specific
impulse” 1[sp]. Briefly, it'stheratio of the propdlant'sthrust (i.e., aforce) to its propellant flow (which
has dimensions of mass per second). Sincein traditional (albeit doppy) engineering practice, mass and
force are both measured in pounds(1), the units of specific impulse cancel out to seconds. The
hydrogen-oxygen combination used in the Space Shuttle Main Engineshas an I[sp] of about 391
seconds. Some higher 1[sp] combinations exist, such as by using fluorine instead of oxygen, but they
have serious environmenta problems. (Or, aswith 0zone, serious stability problems. Its extra energy
comes about because it contains stored energy and wants to decompose spontaneoudy. That is, it'san
endothermic compound: It takesenergy to make. Muchmore on thisbelow.) Y ou could dso, in theory,
sgueeze out afew more seconds of 1[sp] by mixing something light into the hydrogen that reacts even
more enthusiagtically with oxygen—Iithium, for example. That's another notion well return to later.

[FOOTNOTE 1: Yes, apound isaunit of mass, not just in everyday engineering practice but in law. In
1893 the Nationa Bureau of Standards defined the standard avoirdupois pound as 1/2.20462 kilogram.
By a 1959 agreement among the English-speaking nations, the conversion was revised to one pound =
0.45359237 kilos exactly, an adjustment of about one part in ten million. Thisremainsthelegal definition
of the pound to thisday.]

But it turns out other performance metrics can even be more important than 1[sp]. Sure, ceteris paribus,
you want the highest [[sp] you can get, but ceterisiant usudly paribus. Y ou need to dso minimizethe
overhead of the rocket itsdlf: the dead weight of tankage and plumbing that doesn't contribute to payload
capacity. Minimizing that burden is harder with some fuels than others. Other things being equd, for
example, denser propellants are better, because they need smaller tanks.

The complexity of the plumbing is another source of dead overhead. A conventiona liquid-fueled rocket
isa bipropellantsystem. It requirestwo separate, paradlel sysemsfor fue and oxidizer: two sets of
pumps and pipes and intricate engineering to bring them al together properly.

Just one propellant would be much simpler. Of course, solid-fueled rockets dready do this, al the way
from the hobby rocket fueled with gunpowder to the Shuttle's SRBs (Solid Rocket Boosters). In fact,
solid-fueled rockets require no plumbing a al—amaor mass saving! But we also al know, because of
their absence of plumbing, that solid-fueled rockets have the gross disadvantage of not being



throttle-able. Thisisalong-standing problem with the SRBs on the Shuttle. Y ou can't change your
mind—you don't even have much control—after they're ignited. Once the candleswerelit, the
Challenger, twenty years ago, was doomed—even if someone had seen the flame leaking from the SRB
joint, nothing could have been done about it.

So what we redly want is a dense liquid monopropellant. Can nanotechnology help us here?

Probably. And in acouple of ways: First, in the synthesis of high-energy molecules whose present
gyntheses are at best expensive and at worst nonexistent. And second, in the engineering of reasonably
stable molecular mixtures of fuel and oxidizer that could act as monopropellants. Indeed these
goplicationsare mostly proto-nanotech, involving no molecular-level machines or anything like that, so
they might even befairly near term.

Let'slook at some of the issues.

* * % %
The Virtues of Instability

Obvioudy, the monopropel lant must contain stored energy. Lots of stored energy, in fact—as much as
possible. In turn, this fundamentally means there has to be amore stable arrangement of the constituent
atomsthan that in the propdlant itsalf. Obvioudy, then, there must be big barriersto premature reaction!
Nonetheless, monopropellants are intringcaly less safe than bipropelants. They want to “go downhill”
and rel ease the excess energy, and we just have to dedl withiit.

The smplest example of amonopropellant isamechanica mixture of afud and an oxidizer. Ordinary
black powder—sulfur, satpeter (potassium nitrate, KNO[3]), and charcoal (carbon)—isthe classic
example. When black powder ignites, the oxygen in the nitrate oxidizes the carbon and sulfur. And it's
well known that gunpowder doesn't take much to set off, even though it doesn't explode spontaneoudly at
ordinary temperatures. Note, too, that the individual components of gunpowder are perfectly stable by
themselves. It'stheir reaction with each other that makes the explosion.

Thisisnot true for ammonium nitrate, NHANO3 or “AN.” Likethe other nitrates, it'san “ionic sdt.”
The crystal consgts of dternating layers of the positively charged ammonium ion (NH4+) and the
negeatively charged nitrate ion (NO3—), the whole structure sticking together by its mutual eectrostatic
attraction. However, thereisadifference: The hydrogensin the ammonium ion would redly rather be
with the oxygensin the nitrate. In other words, the reaction:

(Rxn 1) 2 NH[4]N[3] (right arrow) 2 N[2] + 4 H[2]O + O[2] + 237.0 kilojoules per mole (kJmol)(2)
yiddsenergy(3). Lots of energy, in fact.

[FOOTNOTE 2: I'm using the heat of formation (enthalpy), by the way, rather than the more correct
Gibbsfree energy. It'samore ble number, and for these compounds there isn't much difference.]

[FOOTNOTE 3: Actudly, if you gently heat AN you get nitrous oxide, N[2]O, instead of N[2] and
O[2]. That'sacommon lab-scale preparation.]

Thereason AN ispretty inert at ordinary temperaturesis smply because it requiresalot of energy input
to break down the ammonium and the nitrate so that their hydrogen and oxygen can react with each
other. Or, in chem speek, it haslarge “kinetic barriers’ to reaction. In fact, that's what we need for any
endothermic compound or mixture to be reasonably inert under ordinary conditions. After al, gasoline
and air can St around indefinitely, too: Y ou have to input energy (what achemist calsthe “activation
energy") to overcomethereaction barriers.



Like agasoline/air mixture, AN does react when heated, though, and if really mistreated it can explode,
In 1947 much of Texas City, aport on the Gulf Coast near Galveston, was leveled by an enormous
explosion when adocked ship containing AN blew up. The ship, with acargo of some 17 million pounds
of NH[4]NQ[3], had caught fire, and the build-up of heat under sealed hatches caused catastrophic
decomposition. Some six hundred people were killed, and the explosion is estimated to have been
equivaent to 2-4 kilotons of TNT—quite possibly the largest chemical explosion ever. (Why wasthe
ship carrying so much AN? It's an excdllent fertilizer asit contains highly soluble nitrogen in two different
chemica states. The cargo wasto be shipped to postwar Europe.) Since then, other catastrophic
explosions have happened over the years, though fortunately none so devastating. Proceduresfor dealing
with AN safely intonlots, adirect result of the Texas disaster, have worked well overal.

One thing that made the Texas City explosion worse was that there was additional organic matter present
that could be oxidized. The AN wasin amixture that included rosin and paraffin as mechanical binders.
Note (Rxn. 1) that thereis oxygen left over when AN decomposes completely, and so if there's other
materia present to oxidize, even more energy isreleased.

Thisisthe bassfor anmonium nitrate—fuel oil (ANFO) explosve: Mix alittlefue oil with the AN and
you get amuch bigger bang. ANFO among the generd public has a horrible reputation because of itsuse
in the 1995 terrorist bombing in Oklahoma City—but as dl Analog readers know, technology ismordly
neutral. The same explosive that causes aterrorist arocity can aso digamineor acand.

Infact, ANFO isavery useful, cheap, and safe explosive. It isused by the metric ton in mining these
days. Nevada gold minesin particular, which are routinely recovering gold present in the ore at
parts-per-million levels, haveto bust up lots of rock. Y ou mix the ANFO up inred time, in the blast hole
on stejust beforeit's used.

Another, smilar compound is ammonium perchlorate, NH[4]CIO[4] (heresfter “AP"). It'sdso pretty
inert a ordinary temperatures but contains alot of stored energy, even more than AN:

(Rxn 2) 4 NH[4]CIQ[4] (right arrow) 2 N[2] + 4 HCI + 6 H[2]O + 5 Q[ 2] + 658.4 kIYmo
Oxygen and chlorine have even less desire to stay bonded than do oxygen and nitrogen.

For thisreason APisthe main ingredient in the fuel for the Shuttle's SRBs. AP decomposition yields even
more extra oxygen than does AN (Rxns 1 vs. 2), so you can get extrathrust if you mix in something for
the oxygen to oxidize. The SRBs use duminum meta and organic binders.

Also aswith AN, AP's endothermicity has caused some disasters. Most spectacular was the 1988
explosion, which killed two people, a an AP manufacturing plant in Henderson, Nevada, just outside Las
Vegas. It wastriggered by an accidentd fire started by welders. Some eight million pounds of AP
ultimately went blooie. The plant was making AP for the Shuttle SRBs under NASA contract, but since
NASA was gtill paying for AP production but was not taking ddivery(!), they were stockpiling the AP.
(Yeah, government contractsand al that ... )

Compoundslike AN and AP obvioudy are abig improvement over sdtpeter, but it's still anuisanceto
add additiond fuel materidsto make a propelant “cocktail.” What about modifying such molecules so
that they are " sdlf-contained” with fued? One way iswith “dkylammonium” ions. Basicadly, you can swap
one or more of the hydrogen atoms on the ammonium ion with a short hydrocarbon chain. Even the
smplest, though—replacing one of the hydrogens with amethyl (CH3) group—isabit too much of a
good thing. Now there's extrafud rather than extra oxygen:

2 NCH[3]H[3]CIO[4] (right arrow) N[2] + 2 HCI + 5 H[2]O + CO + CO[2]



Stll, the principleis clear. Why hasn't it been used? Presumably because alkylammonium satsare
expensive, dueto their less-than-gtraightforward syntheses. There are many steps and lots of (unwanted)
byproducts that lead to waste and further purification issues.

So let'stalk about synthesisissuesfor aminute.

* * % %

On Shaking and Baking and Synthesis

A few yearsback | saw apaper trumpeting the synthesis of some intricate organic compound heretofore

known only in an obscure organism—alichen, as| recal. The synthesisinvolved about twenty steps, with
an utterly abysmal ratio of finished product to input raw materids—the “yield,” as organic chemigtscal it.
And even so, the synthesis still required other organic reagents as raw materials.

My reection at the time was, “ Aren't we missing something? The lichen started with only CO[2], H[2] O,
and sunlight!” Organisms are cgpable of chemica synthesesthat put present technology to shame. And
theway they do so isan ingpiration to would-be nanotechnologists.

Present synthesis techniques are often derided as “ shake and bake.” Reagents are mixed together and
then the statistics of colliding moleculestake over. Usudly, you get amixture of possible products, only
one of which you want, so then you have to purify the messto get it out. Then you react it with the next
reagent (or set of reagents) and do it all again. Lots of the steps, moreover, usualy merely involve
putting on and taking off “ molecular masking tape’—what an organic synthesist calls* protective groups,”
smply clusters of atoms stuck onto the molecular framework to keep parts of it from reacting so that
other parts can react. It would be better if we could just react the parts of the molecule we wanted,
without having to worry about shielding the other parts.

If (say) your yield at each step averages 80%, then if you had 20 stepsyour total yield is (0.8)[20]=
1.15%. There's lots of room for improvement.

Biology gets much better yieds by usng highly specific catalysts (enzymes), a catalyst being a substance
that speeds up the rate of achemica reaction without undergoing an overal changeitsef. If acatayst is
good ("sdlective') enough, it essentialy excludes dl the other products except the one you want, so that
yields can approach 100%.

It'smore than just highly specific catalysts, though. Biology uses highly specific synthetic assembly
systems,in which the product of one reaction is handed off into the next: Consder the sequentia
molecular assembly of (say) anucleic acid chain.

So nanotechnological approachesto synthesswill first of dl involve highly sdective catdysts. That's
aready happening—catalystsin fact are one of the best examples of proto-nanotechnology (see
“Toward aNot-Just-Diamond Age,” Analog, March 2007). More than this, though: We need assembly
systems, structured molecular constructs that receive raw reagents and produce the finished molecular
product, just as happensin biosystems. Some work has aready been done on attaching reagentsto
substrates, to control the angles at which the incoming molecules can interact. We could even modulate
the substrate by (say) applying an dectrical chargetoit, either to direct molecular assembly using
electrogtatic attraction/ repulsion, or to induce e ectrochemica reactions.

The god isto produce finished moleculeswith aslittle energy expenditure as possible, with asfew
byproducts as possible, and using the smplest starting materials possible.

Just asthelichen does!

* k x %



Things That Go Boom

Well, asl've dready implied, there's a close connection between rocket monopropel lants and explosives.
In both cases we're looking for moleculesthat have alot of stored energy. In arocket, of course, we
want to release that energy in ahighly controlled manner. But often the very same stuff can be used both
asapropellant and as an explosive, as weve aready seen with gunpowder. With high explosives,
though, “ detonation"—a catastrophic shock reaction propagating through the substance at speeds of
kilometers per second—must be avoided at al costs. At least in some cases proper engineering can keep
the reaction rate from running wild like that. (Of course, it'sjust what we want if we're ingtead using the
compound as an explosive.)

Traditiona high explosives are nearly al based on nitrogen-oxygen groupsin association with an organic
backbone. Just asin AN, the nitrogen acts asa“ spacer,” keeping the oxygens from reacting with
hydrogen (and carbon) e sewhere in the molecule. “ Organic nitrates,” or esters, are made by reacting
nitric acid with an OH ("hydroxyl™) group on the organic molecule. Nitroglycerin(e), for example, is
formed by reaction with glycerin (glycerol)(4):

[FOOTNOTE 4: All right, if you want to be really formd it's 1,2,3-propanetriol.]

3 HNOJ[3] (nitric acid) + C[3]H[5](OH)[3] (glyceral) (right arrow) C[3]H[5](NO[3])[3] (nitroglycerin)
+ 3 H[2]O (water)

And again, the oxygen in the nitrateswould really rather abandon the nitrogen:
4 C[3]H[5](NO[3])[3] (right arrow) 12 CO[2] + 10 H[2]O + O[2] + 6 N[2] + 4057.6 kImol[2]

Boom! (Actudly, it wouldn't be that clean; you'd get nitrogen oxides as products, too, which would cut
down the overdl energy.)

And, it doesn't take much of anudge to happen. Nitroglycerinisfamousfor its touchiness. Alfred Nobel,
of course, isfamousfor “taming” nitroglycerin(5) by absorbing it into a porous slicato make dynamite,
which ismuch more stable to handling. (Even so, be careful. Dynamite that's been lying around for along
time tends to be decorated with little beads of “ sweated out” nitroglycerin! Old dynamiteés atraditional
hazard around abandoned mining aress.)

[FOOTNOTE 5: Curioudy, tiny amounts of nitroglycerin are used asadrug. Y es, the “nitroglycerin”
tablets heart patients take are the very same nitroglycerin—obvioudy packaged in anonexplosive way!
It'sa*“vasodilator,” meaning that it dilates blood vessels, which is useful for people at risk from strokes or
heart attacks]

Another nitrate ester is pentaerythritoltetranitrate (PETN), C(CH[2]NO[3])[4]. It's both more powerful
and | ess sengtive than nitroglycerin—though it's fill sufficiently sengtive, it's not much used any more.

Nitrocdllulose, made by reacting nitric acid with cdllulose, is another ester and is sufficiently well behaved
that it'sthe basisfor nearly al modern smokeless powders, used as the propellant in fireearms. Even o,
though, it's easy to blow up even amodern firearm with the wrong formulation. The powder motes are
carefully shaped and sized to control the burning rate for different cartridges.

Alternatively, nitric acid can react directly with the carbon backbone, leading to anitro (NO[2]) group
directly bonded to a carbon. Trinitrotoluene (TNT, C[6]H[2]CH[3](NO[2])[3]) isthe most familiar
example. It's not very shock sensitive and can even be melted and poured! Obvioudy thiswas a great
convenience for loading munitions.



The " nitroaming’ explosives have anitro group directly bonded to another nitrogen, rather thanto a
carbon. RDX (cyclotrimethylenetrinitramine, (CH[2])[3](NNOJ[2])[3]) isthe “canonicd” example. It'sa
white crystdline solid that's often billed as the “ most powerful conventiona high explosve,” andit's
remarkably inert. It merely burns at room temperature and doesn't even detonate when hit with
smal-armsfire. For thisreason it'sthe main ingredient in plastic explosives. Very probably the reason for
itsrelative inertnessis the extra nitrogen “ spacer” keeping the oxygens away from the methylene (CH[2])

groups.

If you were going to ask about perchlorate esters or perchlorate derivatives, they make nitroglycerin look
like aparagon of stahility. They're waytoo touchy for practical uses! The perchlorate ion, CIO[4]-, at
ordinary temperaturesis unreactive. It conssts of asymmetrical tetrahedron of oxygenswith the chlorine
suck in the middle, and its very symmetry makesit difficult to react. Attach something to one of the
oxygens, though, asin an ester, and you've got a“handl€’ for breaking up the tetrahedron much more
eadly. Sofar as| know you can't even attach a ClO[ 3] group (what you'd get by replacing one of the
oxygens) directly to acarbon—it just falls gpart too fast.

A more fundamental problem with all these sorts of compoundsisthe dead weight (well, okay, dead
“mass') of the nitrogen or chlorine atom. It just acts as amolecular spacer to keep the“fud” and
“oxidizer” parts of the molecule apart. Otherwise, it's adrag on the energy generation and on the specific
impulse. The double nitrogen spacersin nitroamine explosives, which probably account for their
remarkable inertness, impose even more of an overhead. A further overhead cost isthe energy needed to
break the bonds so that reaction can even occur.

Thisiswhy endothermic compounds and explosives, asarule, yield lower specific impulse than the
smple combustion of bipropellants such as oxygen and fud. Of course, the rocket pioneers such as
Goddard pointed this out nearly a century ago. (And it'saso why “fud-air explosves'—basicaly
aerosols of fue—are of such interest to the military. Potentidly they're much more energetic than ordinary
high explosives)

Again, though, bipropellants have other problems. So let's now look at some different waysto make
energetic compounds.

* * % %

Strainsand Bonding

The very chemica bonds themsalves provide away to pack more energy into amolecule. Acetylene
(C[2]H[2]) isafamiliar example. Everyone knowsit has an exceedingly hot flame, which iswhy it's used
inwelding. But why doesit have such ahot flame?

Becauseit's an endothermic compound as well, and so the extraenergy gets added to the combustion. In
fact, acetylene is ungtable at modestly high pressure. It tendsto react with itsdlf ("polymerize”) into a
bunch of waxy goo that settlesto the bottom of the tank. Thisis notgood newsif you're expecting
gaseous C[2]H[ 2] to come out of the tank to run your welder!

So why isit endothermic? The two carbons are connected by atriple bond, and that bond has higher
energy than asingle or double bond. (Basically it's holding the carbons too close together, so that their
mutud eectrodtatic repulsionishigher.)

So if we put carbon-carbon triple bonds in something, they will store energy. Compounds based on
acetylene arewel known: Cacium “carbide,” CaC[2], isan example. It'sactudly an “acetylide” in
modern terminology. The two carbon atoms are linked by atriple bond and make up the “ acetylide” ion,
C[2][-2]. Formdly, the two hydrogensin the acetylene molecule have been replaced by acalcium. An



acid is something that releases hydrogen ions, and a“ sdt” of an acid containsametd ion that replaces
the hydrogen. So we can consider CaC[2] asacacium salt of acetylene—considered asan acid(!).
What, then, about acetylides as high-energy fuels?

One problem isthat acetylene's“acidity” ispurdly formd. Infact, acetyleneis so unwillingto give up its
hydrogens that when water is added to CaC[ 2] acetylene bubbles up. The C[2] ion grabs hydrogen off
the water moleculesingtead! (Thisiswhy calcium “carbide’ istraditiondly used in miners' lamps, by the
way. The acetylene from wetting it runsthe lamp.) But triple bonds can be put into more complicated
compounds—the problem isthat conventional syntheses of such things are extremely expensive. (See
where the nanotechnology's coming in?)

Strained compounds provide another path to extra energy. Bonds between atoms that result from
blending the orbitals from the isolated atoms—so called “ covaent” bonds—have definite preferred
angles at which they occur. The four single bonds around a carbon atom, for example, define aregular
tetrahedron. Sometimes, though, the position of the other atomsin the molecule will not alow the bonds
to occur at this preferred angle. Such adistorted bond is strained, and it has higher energy due to that
drain.(6)

[FOOTNOTE 6: Heresthe physical mechanism for the strain energy. A chemical “bond” occurs
because, due to the rules of quantum mechanics, the e ectrons tend to be located between the two atoms
that are bonded. The negative dectrica charge then tendsto “screen” the mutud repulson of thetwo
atoms so that they stick together. (Since the atoms have given up ectronsinto the bond, they're left with
aresdua positive charge.) In astrained molecule this screening is not perfect because the eectron
dengity does not lie exactly between the atoms, so the atoms till fedl some mutual e ectrostatic

repulson,

An excdlent and potentidly very useful, example of astrained compound is cubane, C[8]H[8]. In
cubane the eight carbon atoms occur at the corners of a cube, with the eight hydrogens attached at each
corner to fill out each carbon'sfour bonds. Obvioudy, the angle from one carbon atom to itsthree
neighborsis 90 degrees. That'swhat acubeis Thisisafar cry from the tetrahedra angle (approximately
117 degrees) that carbon prefersfor single bonds. So the bonds are some 27 degrees from where they
“want” to be and are thus serioudy strained. In fact, cubane's heat of formation is some +602 k¥mol
(pogitive due to the fact that it is an endothermic compound and takes energy to make), and the strain
energy is+695 kJmoal. In other words, cubane is endothermic due to the strain aone.

Furthermore, athough the cubane framework is highly endothermic, it'saso highly unreective a ordinary
temperatures. As one chemist has put it, it's “ thermodynamicaly abomb but kineticaly arock.” Even at
230-260 degrees C, some 180 kImol of input energy isrequired to makeit react. Because of this
inertness, cubane is even nontoxic(!).

Cubane has high density, too, the highest of any hydrocarbon: 1.29 grams per cubic centimeter. That's
amost athird again denser than water! Remember that high density isanother desirablefeature of a
propelant, to minimize tankage mass and bulk.

Quite gpart from its possible use in explosives and fuels, cubane derivatives are a so potentidly of great
interest as nanotech building blocks. The problem remainstheir routine synthesis. The synthesis of cubane
itself wasatour de force—the molecule had been speculated to be impossible to make smply because
of itsthermodynamic ingtability. Even though therés now alively literature on cubane and its derivatives,
they're dtill extremely complicated and expensive to synthesize.

Which meansthat they're hardly practica for most applications, particularly when required in tank-car
lotd



A Question of Liquidity

Weve seen various ways to get endothermic compounds. The problem is that they're not pumpable.
Remember? The whole point was to get to a throttle-able monoprope lant. So we need to turn our
attention to endothermic liquids.

Or more specifically, endothermic liquids that can stand afair amount of mechanica shock. After all,
nitroglycerinisliquid! It'sjust awee bit too delicate to be pumped.

Weredly should be able to design acompound that's liquid at room temperature and also hasthekinetic
gtability of (say) RDX, plus much higher stored energy from the incorporation of cubane and/or triple
bonds into the hydrocarbon part of the molecule. For example, octa-nitrocubane C[8](NO[2])[8], with
each corner hydrogen replaced by anitro group, is estimated to be about 25% more powerful, massfor
mass, than other nitrated explosives. (It's been synthesized, but in too small aquantity to test!) It'saso
thought to be shock insengtive.

And then whatever compound we'd designed we'd need to synthesize. In those tank-car lots.

Alternatively, maybe we could base our propellant system on another substance with ahair-trigger
reputation that, however, is probably somewhat undeserved: hydrogen peroxide, H[2]O[2]. It
decomposes spectacularly to steam and oxygen:

H[2]O[2] (right arrow) H[2]O + 1/2 O[2] + 54.2 kJmoal.
All by itsdf it's not abad monoprope lant (1[sp] = 163 sec).

But look at dl that lovely oxygen released! Adding some fud to the mixture could (in theory, anyway)
redly boost the I[5p] by providing something for the oxygen to oxidize.

Wedll, let'ssee. In many ways H[2]O[2] issmilar to water. Like H[2]O, it'sa“polar” molecule, meaning
it has an uneven digtribution of electric charge. The oxygens are dightly negative, while the hydrogens are
dightly positive. Polar molecules are good at dissolving ionic substances, such as AN, because the
solvent molecules can glom onto the ions with smple dectrogttic attraction. (Chemists say “coordinate”
rather than “glom,” however.) The upshot isthat essentidly anything that dissolvesin water dissolvesin
H[2]O[2] and typically to about the same degree.

So maybe we can dissolve fud into H202: dkylammonium ions, for example. One problem, though, is
that most oxidizable things you can dissolve react immediatdly. In fact, concentrated H[2]O[2] inflames
most organic compounds when spilled on them.

The other problem isthat lots of the thingsthat dissolve are excellent cataystsfor H[2]O[2] breakdown.
Many metd ionsin particular are highly effective at very low concentrations. They are no doubt
responsible for the terrible reputation of concentrated H[2]O[2]. There have been many accidental
explosonsinvolving H[2]O[2] over the years. I've been told, though, that if the tankage and plumbing is
kept scrupuloudy free of such contaminants, H[2]O[2] can be handled with little more fuss than water.

So what weredlly have here isthe “molecular barrier” problem again. We need to shield the H[2] O[ 2]
moleculesfrom thefud until dl isready.

Now let'sthink about sogp and detergents—"surfactants,” technically. Not as cleaning agents—as away
to make dispersed nanodrops of fuel. Surfactants have along hydrocarbon tail and a*head” of some
molecular group that likesto dissolve in water. In ordinary sogpsthat “ hydrophilic” ("water-loving") end



isacarboxylic group, COO-. Because of its negative charge it likes water, while the hydrocarbon tail ...
well, it actslike ahydrocarbon. Oil and water are legendary for not mixing, after al. So soap molecules,
when they find themselvesin awater environment, try to arrange themsalves so that their ionic heads are
in the water and their hydrocarbon tails avay fromit. Onething they can do isform afilm on the surface
of the water, their hydrophilic heads poking into the water and their hydrocarbon tails sticking up into the
arr. Indeed, it's not hard to make surfactant films amolecul e thick—an almost laughably low-tech
approach to nanometer-scae structuring(7).

[FOOTNOTE 7: And yes, surfactants are getting a lotof attention as approaches to nanoscale
fabrication.]

Or the surfactants can make little bals—"micedles'—withinthe solvent whose outer surface isformed by
the hydrophilic heads, while al the hydrocarbon tails poke into the interior of the ball. Thisishow soaps
and detergents work as cleaning agents—oily matter on the object to be cleaned ends up encapsulated in
micelles and so can be washed away. A dispersion of micellesin an aqueous (or smilar) solutioniscaled
an“emulson,” by theway. They're vastly important both biologically and technologicaly.

So what about digpersing fud into H[2]O[ 2] as an emulson? We could even make the emulsion out of a
high-tech, rocket-fuel surfactant, with its hydrocarbon tail containing triple bonds or cubane blocks or
other energy-rich molecular groups.

One problem isthe hydrophilic group, which is on the outside of the micelles and thusin direct contact
with the H[2]O[2]. Obvioudy it mustn't react with H[2]O[2]. This rules out ordinary soaps, astheir
carboxylic heads wouldreact eadily.

Detergents provide an dternative. Most detergents have a sulfur -oxygen group instead as the hydrophilic
head—either a sulfate ester, such asthe sodium laurel sulfate found in many shampoos, or asulfonate,
like the alkylbenzene sulfonates used in many detergents. (In sulfate eters, the sulfur atom is hooked to
the hydrocarbon chain through an oxygen link; in sulfonates, sulfur is directly bonded to carbon.) Of
course, in such cases sulfur would be another * deadweight spacer” atom, asit wouldn't contribute to the
energy of the combustion, but sinceit'sasmal part of the overal molecular massthat probably isnt abig
problem.

A bigger problem ismixing the emulson into the H[2]O[2] in the first place without everything blowing
up! Once the micelles are established they should be stable, but making them in thefirst placeisa
chdlenge. In water, you smply disperse the surfactant and the micdlesform automaticaly, via
self-assembly(8). That won't work in H[ 2] O[2]—the hydrocarbon “tails’ will have lots of timeto react
before they can get tucked into the micelles. Somehow the micelles are going to have to be made
elsawhere (in an aqueous solution?) and injected into the H[2] O[2].

[FOOTNOTE 8: Another st of techniquesthat's getting lots of attention for nanoscale fabrication.]

So we need yet more nanoenginesring...

* * % %

Conclusion

Of course, better catalysts, nanoscale synthesis, and so on will have vastly more applications than just
high-tech rocket fuel. So there arelots of other economic incentives to develop them—whichisgood, as
| don't seerocket fuel as being nearly enough incentive by itsdf! 1t dso means we probably don't need a
Dedicated NASA Program or some such boondoggle.

Perhaps, infact, all those old stories about the dedicated, eccentric inventor devising anew fue in his



back yard, with or without the assistance of histrusty sidekick and beautiful daughter, may not be so far
off the mark after dll....

Copyright (c) 2007 Stephen L. Gillett, Ph.D.
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A BRIDGE IN TIME by JOSEPH P. MARTINO
Wherein ‘detour’ takes on a whole new meaning ...

The phonerang. He picked it up.
"Maintenance. Carson spesking.”
"Tom, thisis Sandy."

"Y eah, boss, what'sup?’

"The grocery job finished?"

"Y eah. There was abad module in the controller. | swapped it out. When | |€ft, they were getting a
shipment of fresh-picked apples from next October.”

"Thanksfor thetip. I'll stop and get some on the way home. Be sure to send the module to thelab. We
need to find out what went wrong."

"Done aready, boss."

"Good. Got another job for you.”

"What thistime? Another warehouse?'

"No. Thisisout on Highway 297, about ten mileswest of town."
"What's the problem there?'

"| don't have details. We just got acal. We have two units a a bridge out there. | figured you'd be the
best guy to tackleit."

"Thanks for the confidence, boss. I'm on my way."

* * * %

Highway 297 turned out to be atwo-lanerural road that twisted and turned through alternate farm and
woods. Carson findly reached a bridge.

This must be the place, he thought.
Therewas asgn beside the road:
BRIDGE CLOSED NIGHTLY 1AM TO 2 AM.

Beyond the sign he could see one of the company's time gates, both doors raised so cars could drive
right through. At the other end of the bridge another gate was visible, its doors aso open.

A knot of people stood near the bridge ramp. He pulled off the road near the fence that blocked anyone
from bypassing the time gates, and approached them.

A guy in a hard hat, hethought. Must be the construction foreman. A guy in a Highway Patrol
uniform. A guy in plain clothes, who has*“ cop” written all over him. FBI maybe?

As he gpproached, he introduced himsdlf. “I'm Tom Carson, with the Maintenance Division of Time



Gates. Y ou have somekind of a problem here?"
Themanin plain clothessaid, “I'm FBI Specia Agent Arthur Hamilton, with the Time Crime Divison.”
Bingo!

FBI held up acopy of the Wall Street Journal, folded so only the date was visible. The date was for
three months ahead.

Hardhat chimed in. “We inspect the bridge every morning. One of my guys found this newspaper. We
cdled the highway patrol."

The trooper spoke up. “The bridge is under our jurisdiction, but Time Crimeisn't, so we caled the FBI."
"And we caled your company,” FBI added, “ because there may be aflaw in your equipment.”
"Look,” Carson said, “I'm used to working with time gates in warehouses. What's going on here?"

Hardhat spoke up. “ Starting in just over two months, this bridgell be closed. Well tear it down and
replaceit. It's scheduled to be reopened eight months after that. We're trying something new. Instead of
detouring people dl over hell's hdf acre while the bridge is out, we're using your time gates. We shunt
people down-time from when the bridge is out, |et them cross here while the bridge is temporarily closed,
then shunt them back up-time to where they came from. If it works here, well useit on bridgeswith
moretraffic.”

"So that'swhy you're closing this bridge in the wee hours every morning?”
"Yougotit."
"But why not shunt them up-time, to when the new bridgeisin?’

"Thisway we know the bridge ishere,” Hardhat answered. “We can't be sure when the new bridge will
be open. Might be construction delays. A flash flood might wipe out the bridge."

"Or terrorists might blow it up,” FBI added, “like they tried to do with that bridge up on I-70."
"But can't the highway department send back messages every day, confirming that the bridge is open?'

FBI frowned and shook his head. “Besdesbeing illegd, it'sabad idea. With al that message traffic, no
one could scanit dl. It'd betoo easy for someoneto dip in something illega. Stock prices. Horserace
winners. Basketbal scores. Y ou nameit.”

"But groceries send messages al thetime,” Carson protested.

"Not the same,” FBI said. “ They don't use the time gates for messages. They place an order for future
deivery, specifying atime and date. If it'saregular order, the supplier loadsit on atruck. If it'sfor an
out-of-season product, the supplier sendsit through atime gate. No message traffic either up-time or
down-time through the time gate.”

"Okay, | seewhat's going on. But how do you protect againgt crimind activity here?!

Hardhat said, “We photograph every car, including the license plate, when it enters the time gate up-time.
A computer stores the picture, dlong with the time and date it entered the up-time gate, and the time and
date it was shunted to the bridge here. We take another picture here of every car that arrivesfrom
up-time, storing time and date. And likewise for when the car crosses the bridge and is shunted back



up-time. Eventuadly we can match the records from now and up-time, if theré's any questions.”
"Do you video the car asit crosses the bridge?!
"No. Just asingle photo.”

"Then any of the cars could drop something off while they're crossing the bridge, couldn't they? And you
wouldn't know it?"

Hardhat and FBI |ooked at each other.

"Lookslikewe have aholein security,” FBI finaly said.

"I'll have somebody check the bridge at two A.M. every morning,” Hardhat finally said.
"Okay,” FBI said, “but if anything more happens, we may need additional security."

"Right now,” Carson said, “I'll check both units, just in case something's wrong with them. But | think
your problem iswith thetraffic, not with my equipment.”

* * % %

The dew lay heavy on the grass. The sun, haf adiameter above the horizon, shone red through the
morning haze. Ahead of Carson, the crushed stonejogging track curved around some trees.

Carson held his head high, sucking huge drafts of cool morning air deep into hislungs. Hewasinto his
second mile. He had his second wind, hislegswere swinging as regularly as ametronome, and
endorphins were flooding his bloodstream. He felt on top of the world.

As heleaned into the turn, another runner, awoman, came out of asidetrail. Her long blond ponytall
swvung intime with her pace.

Nice legs under those running shorts, hethought. And she's obviously got a jogging bra under that
tank top.

The woman dropped back and fdl in step with him.

"Mindif | runwith you?’ she asked. “I do better when | have someone pacing me."

"Not at al."

They ran in silencefor awhile, then between bresaths she asked, “ How far are you going?’
"Just over three more miles. That'll makefivefor me."

"Okay, | can tay with you thet far. | usudly stop a four miles.”

"Y ou ought to try for five some day."

"I'd either have to sart earlier or belate for work."

"What's your job?"

"I'm astock anadlyst. And yours?'

"Maintenance engineer for Time Gates, Inc.”



"That sounds interesting. But engineering was aways beyond me. | was good at numbers, but not at
They continued in sllence until they findly reached the bathhouse.

The woman untied her ponytail and shook her head. Her hair cascaded down below her shoulder blades.
“Time for ashower and then off to work,” she said. “ Thanksfor |etting me run with you. The woman I've
been running with was transferred out of town, and I've missed having someone to pace me."

He paused amoment, then said, “Y ou want to try for five milestomorrow?'

She cocked her head to one Side, then said, “Okay, | will. By theway, I'm Jennifer Campbell.” She held
out her hand.

He shook her hand. “I'm Tom Carson. | start running &t five thirty."

"Good. I'll seeyou then.”

* k x %

As Carson arrived at the bridge, Hardhat and FBI were already there.
"l got your call,” Carson said. “What's up?'

"We caught the guy who was throwing out newspapers,” FBI said. “We've had the place staked out the
past three nights. Last night acar came through. It dowed in the middle of the bridge. The driver threw a
copy of the Wall Street Journal over the Sde of the bridge. Thistimeit went down into the ravine.

"Therewas aguy standing down there waiting for it. We caught him with the paper in his hands. We
checked the license on the car. It'sregistered to the same guy who caught the paper. He was passing
information down-time to himself. Open and shut case of time crime.”

"So what'll happen to him?” Carson asked.

"Depends on whether he accepts apleabargain,” FBI replied. “Minimum of fiveyearsinjail. Up to
twenty-five yearsif hegoesto trid.”

"But if he'sinjail, how can he throw a paper to himself?’ Hardhat asked. “ And if he doesn't throw a
paper to himsalf, what'she guilty of 7'

"Look,” Carson said. “Don't ask meto explain timetravel paradoxes. All | do isfix thetime gateswhen
something goeswrong. Paradoxes are argued over at amuch higher pay grade than mine."

"Doesn't matter,” FBI said. “ The crimes aready been committed when he receivesinformation from
up-time. Even if he can no longer send it to himsdlf. Anyway,” he turned to Carson, “we're going to put
nets on the sides of the bridge, so this can't happen again. We called you out here to make sure that
whatever we do with the nets doesn't interfere with your time gates. Can you check that?"

"Sure. | have my instruments with me. Put up your netsand I'll run aset of diagnostics on the time gates.”

* * * %

It took Carson three days to muster enough nerve to ask Jennifer for adate. As he picked her up at her
agpartment he asked, “ Any preferences? Chinese? Mexican? Itdian?"

She amiled. “Itdian sounds good. | had egg rollsfor lunch anyway."



"Fine. Franco's, down on Fifth Street, is one of my favorite places.”

After they had placed their orders, Carson said, “Y ou told me you were a stock analyst. Just what's
thet?"

"I work for Consolidated Insurance. We underwrite dmost any kind of insurance. Life, auto, fire, and so
on."

"What's that got to do with stocks?"

"The premiums our policy holders pay don't fully cover the losseswe haveto pay out. Instead, we invest
the policyholders money in stocks and bonds. The income from that alows us to reduce the premiums
below thetrue actuaria vadue."

"Hmmm. | never thought about that. | just figured | paid money in, and if | had an accident or afirel got
someof it back."

"That'sonly partly true. Y ou'd be paying in moreif we didn't invest your money well. But what do you do
with time gates?'

"Fix them when they go wrong."
"Doesthat happen often?”

"It doesn't happen often. Our failurerateisn't aslow as, say, airliner jet engines, but it's much lower than
that of the telephone system.”

"What happensif someone gets caught going through a gate when something goes wrong?”'

"That hasn't happened yet. We haven't lost even a shipment of apples, let done aperson. Thereare
enough interlocks and safeties that if something does go wrong, the gates are supposed to shut down
rather than shunt anything through.” He rapped his knuckles on the tabletop. “1 hope they dwayswork."

"This bridge-out thing you're working on. Doesn't that mean that somebody isin two places aonce?
Home, say, and also in acar on that bridge?!

"Tomy smplemind, it does. However, the quantum mechanics guys say dl the atomsin the two people
arein different states, so they're not really the same person. Same thing with cars or anything ese”

He described theincident involving the Wall Street Journal . “ There was a case where aguy was on the
bridge and down below it a the sametime. All | can say is, it seemsto work.”

"But what about conservation of matter? Say you send a shipment of apples back from October to
August. Those same gpples are on the tree and in the grocery at the same time. Whereld the additional
meatter comefrom?'

"That oné'ssmple. Even | understand that one. The apples go through a closed loop. They appesar to be
intwo places a once, only from August through October. Once the apples on the tree reach October,
they're picked and shunted down-time. Before August, and after October, there's only one set of apples.
| guessit meansthe law of conservation of matter has to be extended to allow for timetravel.”

Thelr orders arrived. They shuffled things around on the table to make room. Between bites, Jennifer
asked, “Wheat else are they doing on that bridge, besides putting up nets?"

"They'veingalled video cameras. Now they have avideo record of acar for thefull timeit'son the



bridge.”
"So if anyone throws anything out or drops anything, they'll spot that?*

"That'stheidea. | know they have lights on the bridge now so the video cameras have agood view of
evarything."

"Soundslikeit's pretty expengve.”

"l guessitis, but they tell meit's till better than detouring cars around the bridge. They must know what
they'redoing.” He paused. “Well, maybe not. It's the government. Probably doesn't matter to them
whether it's good economics or not."

"Why do they go to the trouble of checking on people anyway? Suppose somebody does send back a
newspaper. What harm is done?'

"Well, theway it's been explained to me, letting people transmit information down-time encourages the
wrong thing. For instance, what do you do in your stock anayss?'

"Well,” shereplied, “1 look at an indudtry. Isit profitable?|sit likely to decline? Then if the industry looks
good, | look a individud firmsin that industry. Which firmsarewell placed to be more profitable than
average? If | find agood prospect, | recommend investing iniit.”

"Okay, that'sthe point. Y ou use rationality, logic, and so on, to try to make good decisions. Suppose
someone bypassed dl that by being able to read next month's stock market news. In effect, that's
cheating. It'slike reading the answer in the back of the book instead of working the problem. Y ou don't
learn anything. Instead of rewarding intelligence and effort, alowing peopleto profit by sending
information down-time rewards chicanery. That'swhy it'sacrime. Asthe FBI guy told me, we want to
encourage brains, talent, and hard work, not skullduggery.”

"It sounds good, but | wonder if they catch dl the‘ cheaters,” asyou cdl them.”

"Beats me. The FBI guy that's working on the bridge seems pretty sharp. He's mentioned severd cases
where he's caught peopleinvolved intime crime.”

"How canthey tell if someoneisillegdly using information from the future, or issmply good at, say,
buying the right stocks or picking the right horses?’

"Hetells methey amost aways have to depend on physica evidence. Somebody smply being right isn't
enough. Even if one day somebody correctly picked the winner in every race a the Laurd racetrack, that
wouldn't be good enough to convict.”

"The odds againgt thet must be incregiibly high."

"Y eah, but it's conceivable that the bettor was Smply agood judge of horseflesh. They don't want to
pendizethat. They need something substantia to prove he got the results from himself or someone dse
up-time.

"However, | imaginethat if someone did that, they'd start looking for physical evidence."

"So they indst on physical evidence? That'sinteresting. | guess| better be able to document al my
research into stock values, just in case | get incredibly lucky."

She changed the subject. “How'd you get into the time travel business, anyway?"



"I don't redly consider myself that much intoiit. | got adegreein eectronics engineering. My first job out
of college was repairing radio station equipment for a broadcast chain. After awhileit got boring. |
looked for another job, and ended up with Time Gates. | don't dedl with the theory. | just fix the
electronics. It payswell and it's challenging work, but | leave the job behind me at five. Most nights and
weekends, | don't have to think about work."

"Well, | hope my questions haven't bothered you. I'm just curious about something that sounds so
Srange.”

"Not at all. | guess| don't very often get a chance to talk about my work. I'm glad you were interested.”

He called for the check, and they Ieft the restaurant. As he dropped her off at her gpartment he said,
“Tomorrow morning again?"

"Yes. Maybe I'll think of more questionsfor you."

"I'll try to answer them.”

* * % %

Carson parked his car near the bridge. As he was examining the readouts on one of the time gates,
Hardhat walked up.

"Something wrong?"
"Nope. Just aroutine check. | try to check al the time gates I'm responsible for once aweek."
"How often do you find a problem in aroutine check?"

"Only one completefailurein the two yearsI've been at it. The other guystell metheir experienceis
about the same. Actud fallures arerare. Incipient failures, though, are alittle more frequent. We can use
diagnodtic tests to catch something that's getting weak and replaceit beforeit fails.”

"Sounds like the same thing we do. Look for cracksin bridgesto catch them while they're till small.
Acousdtic checksto find hidden flaws before they get big. Savesalot of trouble later.”

"Anything more from that FBI guy?’ Carson asked.

"He shows up every couple of days, but there's been nothing since they caught that guy with the
newspaper.”

"Hope that means there aren't any more people trying to get an unfair edge on their competitors. Every
time therés ascanda like that some politician gets headlines by caling for more regulations on us."

"Well, up to now any funny business here has been on the receiving end, like that guy catching a
newspaper. Three more days and we close the bridge. Then any funny businesswill be on the sending

* * * %

Carson's relationship with Jennifer had steadily deepened. In addition to their morning runs, they went out
two or threetimes aweek. They found they had many interestsin common. From dinners, they added
movies, plays, and museumsto their outings, and tonight, a symphony concert.

As Carson adjusted his necktie, he thought, Thisthing with Jenny is getting serious. I'mfalling in
love with her. But | don't know how she feels. She must like going out with me, but isthat all it is?



Surewish | knew how this thing was going to turn out. Maybe it's better 1 don't know. But I'd sure
be tempted to send myself a war ning message through a time gate if things turned out badly.

Asthey sat eating before the concert, Jennifer asked, “When somebody crosses that bridge, how do you
make sure they get back to the same time they |eft?"

"Ever listen to what goes on when you send afax? Y ou hear the dialing sound, then the whistle from the
other machine, and the growl from your own machine?'

"I've never paid it much attention, but yes, | remember those noises.”

"Wl that's called a‘ handshake.” There'saprotocol that both machines have to follow to make sure the
fax goesthrough.

"Well, there's a handshake protocol for the time gates, too. In the usua case, the sending time gate
establishes a connection with the recelving gate and verifies the connection is correct before anything is
sent.

"On the bridge, it'salittle more elaborate. There's an infrared link between the gates at the two ends of
the bridge. When acar enters agate, the gate establishes a connection with itsalf down-time. It aso
sendsasignd to the gate at the other end of the bridge. That gate establishes a connection with itself at
the same day and time asthe first gate. Nothing happens until both links are established. Thenthe car is
shunted down-time. When it crosses the bridge, the gate at the other end isdready set up to return it to
the same day and time asit departed.

"If there were anything wrong with either connection, the car wouldn't leave thefirst gete. It'sas safe as
we know how to makeit."

"How do you make sure there aren't two cars on the bridge at the same time?”

"The bridge has been closed for an hour each night. We divide that hour into two-minute time dots. For
the three months the time gates have been operating, that's roughly twenty-seven hundred time dots.
That's about twice the number of time dots actualy needed, based on traffic counts before the time gates
wereingalled.

"Cars get assigned to time dots at random, except that we keep track, so no two cars are assigned the
sametimedot.”

"What if acar takes more than two minutesto cross?"
"We count two time dots as having been used up.”
"It soundslike you've taken care of everything."

| hope we have, hethought, but I'm still waiting for the day Murphy catches up with us. Hope that's
after I'm safely retired.

Asthey finished eating, he called for the check and they I€eft for the concert hall.

* * % %
"So,” Carson said, “thisisthe day the bridge comes down?"

"Actudly it will tekeacoupleof days,” Hardhat said. “Wrecking bal, jackhammers, and finaly cutting
torches on the stedd members. It'll come down, but a piece at atime. Nothing worth watching. It's not like



watching them implode abuilding.”

"Guess there won't be much to see, then,” Carson replied. “ Still, | need to make sure nothing happensto
thetime gates.”

Heturned to FBI. “What will you be doing now? Staking out the bridge to watch cars crossng?’

"No,” FBI replied, “we won't need to do much now. Weve made sure nothing physical wasreceived
down-time, SO were pretty sure nothing was sent. However, well be sorting through al the pictureswe
took, to seeif there are any patterns. Same car repeatedly going through, even though the driver doesn't
live around here, thingslikethat."

"Sounds pretty dull."

"Itis, but that's the way we catch crooks. Watch for thelittle things they don't think of , that give them
avay."

* * * %

At dinner that night, Jennifer said, “Were starting abig project at work. Computerizing alot of data. I'll
be tied up weekday eveningsfor the next several months. No more dates during the week, I'm afraid, but
I'd still like to see you on weekends. | hope that doesn't disappoint you."

Disappoint me, yes, hethought, but there's definitely a bright side. She does want to see me even if
it can't be on weeknights.

"And of course 'l till be running every morning,” she went on. “So it's not like we won't be seeing each
other except on weekends."

"I'm glad of that,” hereplied. “I redly enjoy your company, and I'd missyou if, say, your company
transferred you."

"Not likely,” she said. “Thekind of work | doisall done at headquarters. Theresredly no place else
they could send me. So there's no reason you'd have to missme."

| don't want to ruin things by getting too eager, he thought, but it sounds like | won't be tempted to
send myself any warning messages.

Carson closed and latched the access hatch.

"There. Got the weak part replaced before you had an in-service failure. Sorry it took so long, though.
Thefault was hard to trace.”

"Good,” the warehouseman replied. “Well be getting alot of Christmas stuff through soon. Wouldn't
want afailure then. It realy helpsto know what the big sdlers were, so we can order them and have
them made next year, then have them shipped down-time to when the customers want them.”

"Cutsout alot of after-Christmas sales, though, doesn't it?” Carson asked.

"Y eah, but it meanswe don't have to sell things at aloss after Christmas. We can price them without
having to worry about eating the cost of alot of unsold stuff. It averages out. We get a better profit, and
the customers get a better price.”

The sun was dready down as Carson crossed the parking lot to the company car he was using. Too bad
| don't get overtime for jobs like this, hethought. But it doesn't happen very often.



He headed back to Time Gatesto pick up hisown car. The route took him past the apartment complex
where Jennifer lived.

Wonder what she's doing this evening. They must have a lot of data to computerizeif it's going to
take several months.

A car pulled out ahead of him.
That's Jennifer's car! Where's she going?

He hung back, so shewouldn't fed as though she was being followed, but he kept her car in sight.
Findly, sheturned off.

That's route 297. |s she heading for the bridge?

He turned and followed her, while maintaining adiscreet distance. She continued to the bridge. He saw
her car enter the time gate and disappear, then appear again on the other side of the gap.

Why'd she do that? Was that why she asked me all those questions about safety? Did she know she
was going to cross that bridge and want my reassurance? Just what's going on here?

He had pulled his car off the road and turned around. Just as he was about to start back, Jennifer's car
appeared again. He followed her to where she turned off to go to her apartment. He turned the other
way, dropped off the company car, and drove back to his gpartment.

Onceinsde, he paced back and forth.

She made it clear she wanted to see me on weekends. Why'd she tell me about a big project at
work that'd keep her busy weeknights, when she's really going back and forth across that bridge?
Or iscrossing that bridge part of the work she claims she's doing?

He sat down and held hishead in hishands.

Blast! This really makes me feel sick. He thought back to their first date. She asked me about the
bridge job, but | never told her | was working on that. Somehow she already knew. And she told
me she was good at numbers but not at things. Yet she asked me about conservation of matter.
Somehow that doesn't add up.

He started pacing again.

Is she sending financial information back to herself? That would fit in with her job. But if so,
how's she doing it?

FBI was sure no physical evidence had been sent back, once they put up that net. What he really
meant was tangible evidence. Something you can see and feel. But physical doesn't have to mean
tangible. Radio waves are physical, but not tangible. Could she have been sending a radio
message to herself? Or to someone else?

Should | go to FBI with my suspicions? Not a good idea. If she'sinnocent, | don't want them
paying attention to her. And what would she think if | told them | thought she was involved in
time crime? That would really put an end to our relationship. No, I'd better check up myself. If |
find something, then it'stimeto bring in Mr. FBI.

* k k %



He'd rented a car, so Jennifer wouldn't recognize it, then waited outside her apartment. After dark she
came out, got in her car, and drove off. He followed at adiscreet distance, tracking the transmitter hed
stuck under her car the previous weekend.

She drove through the time gates, turned around and came back. Once she was gone, he parked near
the time gates and got out hisinstruments. He checked the two time dots to which her car had been
shunted, going and coming. He adjusted the equipment to send him to atime dot afew minutes before
her first passage. He stopped in the middle of the bridge and hung a broadband receiver on the netting
strung on the near side. Once back to his own time, but on the far side of the bridge, he adjusted the time
gate to shunt him to avacant time dot afew minutes after her first passage and retrieved the receiver. He
repeated the process with a second receiver for her passage back, then headed for his apartment.

* k k %

The sour taste of vomit was till in his mouth. Hed emptied his ssomach, but still felt as though someone
had kicked him in the gut. He sat down and shook his head.

No guestion about it. The receiver recorded a burst transmission from when her car passed over
the bridge the first time. Nothing on the second, but that doesn't mean anything. She's sending
information to somebody. No help for it. I've got to go to FBI .

* * % %

The phone wakened him from arestless degp. He blinked the grit from his eyes and grabbed the
handset.

"Thisis Arthur Hamilton, FBI. | need to talk to you."
"Good,” Carson said, more harshly than he intended. 1 need to talk to you, too."

He parked outside the Federa Building and went to Hamilton's office. Hamilton waved himto achair in
front of hisdesk.

"Good morning, Mr. Carson. We have pictures of something that needs explaining.

"I've been going through the videos from that bridge. We found one with acar that stopped in the middle
of the bridge and gpparently hung something on the netting we'd put up. A few minutes later the same car
came back and retrieved whatever it was.

"Weidentified the car asarenta car, and we determined that it was shunted down-time from last night. It
seemsthat it was rented to you last night. Can you explain that?"

"Y es, dthough what | haveto say hurtslike hell to say it."
He brought out the two receivers and placed them on FBI's desk.

"I don't know which night your video showed, but there's a second one, too. These are the things you
saw me hanging on the net and picking up afew minutes |ater.

"| suspected that the woman I've been dating was sending information down-time to someone. | didn't
want to say anything to you unless| had proof. Well, | haveit.

"| tracked her car to the bridge, found the time it had been shunted back to, then contrived to have
myself shunted back to atime just before that. | hung one of those receivers on the net, then went back
to atimejust afew minutes after she passed through, and collected the receiver.



"She was using burst transmission to send awhole ot of information in ashort time. It'sencrypted, ol
couldn't read it. However, she was obvioudy sending something to somebody. My guessisit was
financid information. It redly killsmeto do it, but | don't have any choice. | haveto turn her into you."

He sat back in the chair and waited. Finaly Hamilton spoke.
"Seuthing isabit out of your line, isnt it?'Y ou should have cometo usright away."

"And suppose I'd been wrong? I'd have brought the woman | loved under suspicion, unnecessarily. |
figured if the recaiversdidn't pick up anything, shewas clear.”

"Well, you did it and you know. But one thing first. Are you sure those transmissions came from her?
Werethere other cars that came through between the times you placed the receivers and retrieved
them?'

"Don't try to give me fase hope. Of course there were afew other cars. Two or three, anyway. | picked
timedotsascloseto hersas| could get, but some closer ones were aready taken. But look at thetime
the burst was recorded. It matches the time dot when she went through, not when someone else went

through."

"Very well, well look intoit. If she'sdone this saverd times, welll check on each time. Also, well haveto
rule out the possibility the burst came from off the bridge, not from any car.

"She may not be the only one doing it, too. She may have fellow congpirators. What's more, now that
you've showed us anew way for someone to commit time crime, we need to look for other conspiracies
aswdl.”

Heheld up therecaivers. * Y ou built these yoursalf? They look professondly done.”

There was asharp edgein Carson'sreply. “1 am aprofessona.”

"Yes, of course. Now, are you planning to go to work today?*

"No. | wouldn't trust mysdlf to do thejob right. I'm going to call insick. It won't be alie, either.”

"Y ou do that. But one bit of advice. Don't try to drown the pain in booze. That only puts off the pain and
makesit worsewhen it finaly comes.”

"Are you speaking from experience?’

"| ask the questions, Mr. Carson. But take my word for it. Trying to drown your sorrows in booze
drownsyou, not the sorrows.”

Two days|ater the headlines read:
CONSOLIDATED INSURANCE EXECUTIVES ARRESTED FOR TIME CRIME

They sure moved fast, Carson thought. Wonder if they got a confession out of somebody. And what
about Jenny? Was she one of those arrested? | could call her, but | really don't want to find out.

* * * %

A week later Carson got acal from Hamilton.

"Come down to the Federa Building. Meet me at the Grand Jury room on the fifth floor."



Hefound a parking place near the Federa Building.

Public servants have tax-paid parking spaces, he groused, but we taxpayers have to pay for our
own, even when we're dealing with our rulers.

Hamilton waswaiting for him outside the Grand Jury room.

"Thejury returned indictments on about half of Consolidated's executives,” he said. “The conspiracy was
pretty big. Most of them are going away for along time.”

"What about Jenny?"
"' She's a cooperating witness."

"Yeah, | know what that means. Y ou threaten to throw the book at them, so they plead guilty, whether
they are or not, and they agree to testify againgt the others, whether they redly know anything or not."

"She was guilty and you know it. However, she was only one of the smal fry. In return for her testimony
againgt the big fish, the prosecutor has agreed that helll ask the judge to sentence her to only ayear. The
people on top will get twenty-five."

"Okay, why'd you cdl me here?'
"Miss Campbell wanted to see you.”

Hamilton opened the jury room door. Jennifer stepped out. At the first sight of her, Carson's heart kicked
himin the ribs. He gasped for bregth.

Even that baggy orange jump suit can't completely hide her figure, he thought. But they've hacked
off her hair. Now it just frames her face. It'd look good if it'd been done by a good hairdresser
instead of a prison barber.

A bitter smile crossed hisface as he recdled hisfantasy of spreading Jennifer'slong blond hair on ablack
sin pillow. That'll never happen now.

She stopped about six feet in front of him.

"Tom, I'm sorry. | was assigned to cultivate you and pick your brains about the security measures at the
bridge. At thetime, it didn't seem likeabig deal. What | didn't expect...” she paused, took a deep
bresth, and blurted out, “What | didn't expect wasthat I'd fal in love with you."

Shetook another bresath.

"I've hurt you, and I've hurt me, and I've messed up something that could have been good. | hope you
canforgiveme.

Without waiting for an answer, she turned and wa ked toward the waiting guard.
"Does she know,” Carson asked, “that I'm the one who intercepted her transmissions?’

"No, we kept you out of it. Once we knew what to do, it took us only aday to get an iron-clad case
agand her."

"Dont you tell her. | figure she hasaright to hear it from me."



Hamilton gave Carson along, piercing look. “Are you sure you can trust awoman who'd betray you the
way shedid?'

Carson dghed, then said, “1 guess|'ve got ayear to find out, don't |7
Copyright (c) 2007 Joseph P. Martino
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BIOLOG: EKATERINA SEDIA by RICHARD A. LOVETT

* * * %

* k k %

Ekaterina Sedialikeslichens. “ They'relikelittle trees,” she says. That's because she'sabiologist who did
her Ph.D. studying them in New Jersey's Pine Barrens.

To date, however, there haven't been any lichensin her Analog stories. Instead, they've been about
genetic engineering, including the popular “ Alphabet Angels,” which (coauthored with David Bartell) not
only won an AnLab Award, but was her firs-ever fiction sdle.

That story appeared in 2005. Since then, she's only appeared ahandful of timesin these pages, but she's
published two novels and racked up nearly two dozen short story salesto other publications.

And she's not even doing thisin her native language. Sediawas born in Russaand didn't moveto the
U.S. until 1991. Nor did she grow up reading science fiction. She began with literary mainstream, then
shifted when she got older, “because there's just so much reglism you can teke.”

She found that sciencefiction and fantasy are till basicaly about the human condition. “But you can put
those humansinto more interesting Stuations.”

One advantage of coming to the field late was that she/d devel oped aliterary taste that she could import
into her fiction. “Words matter,” she says. “ Styleisn't something separate from astory.”

Asabiologigt, she's struck by the paucity of stories featuring good, plausible biology. “Genetic
engineering isgeneraly used like magic,” she says. “It's the same with nanotechnology. Most people
don't seethelimitations.”

Shedsolikes higtory. An upcoming novel, The Secret History of Moscow, (duein November) deals
with the things every culture sweeps under the carpet. “Basicdly, it's history written by thelosers” she

says.

AsaRussian, she's sometimes drawn to darker-than-average stories. “It'sastereotype,” she says, “but
accurate.” Nor is she afan of technological fixes. Many problems, she believes, are unintended
consequences of prior technologies.

She avoidsthe pretense of thinking she writes only to entertain. Entertainment isimportant to her, but it
can't bethe only thing. “I recently saw magazine guiddinesthat said, ' No agendastories,” she says. “All
stories are agenda stories. Y ou might not necessarily notice the agenda, but it'sthere. Either it's
maintaining the status quo, or chalenging it, or gpprovingit, or ignoring it. For me, it's about
acknowledging and questioning the status quo.”

Copyright (c) 2007 Richard A. Lovett
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VIRUS CHANGES SKIN by EKATERINA SEDIA
The question “ Who's in charge here?” may apply on very large scales....

Willow Robertson smoothed the skirt over her thighs and perched on the examination table. Her hands
gripped the edge, and she spent some time studying them—ypal e, with the dightest yellow tinge. Like
nicotine. Jaundice. Old T-shirt.

She chased the thought away and instead rehearsed her words for Dr. Margulis. She arranged them
carefully in her mind, fearful that the moment she started talking they would scatter like pearls, the string
of resolve that tied them together broken.

She looked out of the window at what used to be tundrajust afew decades back and now became the
pale scrub of pines and oaks. The sun beat down on the tarmac roads and the haggard town of hastily
erected houses, shops, hangars, but people stayed indoors. Not safe. Even the farmers had to work in
full protective gear.

Dr. Margulis entered the examination room, and as she walked she flipped through Willow's chart,
skimming every childhood hurt (gppendectomy at Six, aleg broken on the monkey bars  ten), every
adolescent embarrassment (laser removal of acne scars at fifteen, corrective eye surgery at seventeen),
and every adult self-denid (tubdl ligation at twenty-four, breast reduction at twenty-eight).

"What can | do for you?’ Dr. Margulissaid.

Willow gripped the edge of the table harder, watching the half moons on her nails paeinto white. “My
mother died last week."

"I am sorry to hear that.” Dr. Marguliss face folded aong the well-worn linesinto a habitua grimace of
sympathy. Every doctor Willow had ever seen had that prefab expression, and these days their faces
assumed it dmost automatically. Too much cancer. Too much sun.

"It'sdl right,” Willow said. “I mean, shewasin her eighties.” And answered the unspoken question, “I
was alate child. Anyway, Snce my parents are gone now, | would like my aterations reversed.”

"Your skin?” The doctor did not hide her surprise.

"Yes. And hair. | understand why my parents did it to me, they wanted me to have a better shot at getting
ahead, but now | can do what | want. Right?"

"Of course. It'sjust ... what are your coworkers going to say?"

Willow shrugged. She did not have an answer to that. Peopl€e's opinions mattered lessto her with each
passing year.

"Dont you like being the way you are?'

"l don't hateit,” Willow said. “But my parents did not ask me abouit it. They just had it done. And when |
waslittle, | could not understand why | was adifferent color than they, and why they wouldn't cometo
my school plays. And | was angry that they didn't ask me. And they said that they didn't want meto
change color when | was grown up—people would wonder, they said. Y ou'd never pass then; someone
will dwaysremember that you used to be black."

Dr. Margulisraised her eyebrows and gave asigh of resignation. I'm not going to argue with that, her



demeanor said, | have better thingsto worry about. “Fine. The receptionist will schedule you for some
time next week. I'll prepare your inoculation.”

"Ord?'

The doctor nodded. “A very smple one. A single gene that will release the suppressors on your melanin
genes”
"And har,” Willow reminded softly.

"And hair. Y oull have to shave your head, of course, and your new hair will grow with your origina
keratin structure. Anything ese?'

"How long will it take?"

"For hair, afew weeks. For skin—it will be gradua. Asyour old cells dough off, the new oneswill have
aheavy pigmentation. The viruswill target the skin cellsonly.” The doctor spoke with obvious pridein
her ability to communicate complex information in Smpleterms.

"Thanks,” Willow said. As she was |leaving the examination room, she heard Dr. Margulis say, “What are
you trying to achieve?"

" don't know,” Willow said and closed the door behind her.

It wastrue, she didn't. Color did not equa culture, and that was one thing that she had lost and could
never reclaim. She still would be awhite person, even if her skin turned the deepest shade of senna. But
she owed it to her mother to at least look like her.

* k k %

Willow was growing impatient—two weeks after shetook the vira pill, her skin tone degpened only a
little. Still, people noticed. She saw heads turn as she walked from her gpartment complex—anew ugly
building made even uglier by the massive solar panels on the roof—to work.

"You redly shouldn't be out in the sun,” Andre, her coworker at the Corn Ingtitute, said. * Skin cancer is
no joke."

Willow rolled her eyes. “If you're done stating the obvious, do you mind looking over these datawith
me?’ She spread the sequencer printout on the lab bench and rifled through the reference library of plant
genomes. “Doesthislook right to you?"

Andretugged on hisupper lip. “Nope,” hesaid. “Which grainisit from?"
"I1C5. Thedwarf."
Andresfacelit up. “1 lovethat train. They're so cute.”

Willow smiled too. Everyone at the Ingtitute anthropomorphized corn; Willow used to find it ridiculous
when shefirgt started here, but now it seemed natura. And this corn was cute—tiny plants, no tdler than
wheat, with aspray of succulent leaves and thick robust stems, burdened by ears bigger than the rest of
the plant.

"Anyway,” Andre continued. “ They're not stable yet, so shit like thisisto be expected. Did you find this
mutetion inthelibrary?"

"Uh huh, only it'snot from corn. It'sacauliflower gene”



"Y oure shitting me.”

"Seefor yoursdlf.” Willow moved the sheaf of paperstoward Andre. “ See? Thisisal corn, but thislittle
bugger is cauliflower. Except for thisG and that A."

Andre nodded. “ Don't tell me. We used the cauliflower mosaic virus as avector for thisone."

Willow did not comment on stating the obvious. Ingtead, she thought of the viruses—aways multiplying,
aways mutating—especidly in Alaska, so closeto the polar ozone hole. The rest of the country was
even worse off, with its scorched land and tepid oceans, with its heat and dust storms, but here ... Willow
shook her head. Not even glass and cement of the Ingtitute could keep them contained.

"Wha?' Andresaid.
"Do you ever think that viruses made us bring them here?"
He stared at her, unsure whether she was joking. “Made us bring them here how?"

"By making us smart. Too smart for our own good, so we messed up everything, and the viruses are our
only hope, and we put them into every living thing, we give them new genesto carry around from
organism to organism, we make UV radiation so high that they mutate like theré's no tomorrow.” She bit
her tongue.

"Viruses made us smart?"

"Why not? We use them to make things better, to shuffle genes about. They could've doneit on their
own. The unseen force of evolution.”

He sat down, rubbing the bridge of his nose with two fingers. “It's possible, | guess. But what do we do
with the dwarf?'

"Start over."
Andre made aface. “Y ou surewe can't fix this one?"

Fix viruswith virus, Willow thought. And why wouldn't they? She was doing the same thing—she
introduced avirusinto her body to counteract the effects of the one her parents put in her. Sheimagined
that viruswhen shewas akid. In her mind, she pictured it taking her melanin genes and twisting them into
little black cails, tight like braids of her old neighborhood friends, so they would lie dormant and not
betray her blacknessto the world. Now, quite grown up, sheimagined the virus untwisting them, she
imagined the pigment seeping through her cdlls, reaching the surface of her skin, coloring her—likea
letter written in milk, shewasjust waiting for the right simulusto revea her hidden meaning. Shewas
white paper, and the black vird letters would soon become bright enough to read.

"Willow?'

"l suppose,” shesaid. “Maybe. ‘Firewith fire isour motto, right?’

Andre looked puzzled. “I don't think you're having agood day."

"I'm having agreat day,” Willow said, and stood. “1'm going to the greenhouse.”

"Grab meatray of EB-A seedlings, will you?’ It was Andre's pet strain; he called the seedlings * babies!’

"Sure thing. How're your babies doing, by the way?"



Andre sighed. “ Tumoroudly. If that'saword.”
"It should be."

In the greenhouse Willow walked aong the a uminum benches with rows of trays housing green sprouts.
Each tray bore alabd indicating its strain and growing conditions—with traditiond agriculturd soilsgone
to dust or underwater, everyone at the institute worked hard to create corn that would grow in the pest
and sand of Alaska

Willow sghed as sheran her fingers dong the tender sems. Poor plants, she thought, they don't know
what they are and don't remember what they're supposed to be. The only choice they haveisto grow
blindly in every direction, whipped by virusesthat changed them with their dien will. Tumoroudly.

* k x %

Willow caressed the fabric of the caftan, gingerly tracing the pattern of blue and orange stripes. It seemed
too loud, too boisterous. Expensive, too, ever since al cotton had to be imported from Canada.
Nonetheless, she put it on.

"It looks good,” said the store clerk the moment Willow stepped from behind the curtain of the dressing
room.

Thewoman in the mirror seemed asforeign asthe caftan that dithered along her body, shifting and
shimmering with every breath. The woman with dark glossy skin. Willow did not belong insde either of
them; she could not take off her skin, and so it was the dress that had to go.

"Didnt likeit?" said the store clerk when Willow, back in her white blouse and blue dacks, handed her
the caftan. “Too bad; it looked redlly good on you.” She amiled wistfully, apaefreckled girl. “I wish |
could pull off wearing something likethat.” She clamped her hand over the startled ‘0’ of her mouth. “I
didnt meanitinabad way."

"I know,” Willow said, smoothing her short hair. “Don't apologize. And it'sanice dress, but | couldn't
wear it for work. And | don't go anywheredse.”

The store clerk nodded. “1 understand. And I'm sorry.”

Willow bought awhite blouse and apair of long, jangly earringsto combat her guilt. Shefelt fake,
undeserving.

She waked home. In these high latitudes, darkness al but disappeared in the summer. Nine P.M., and
the sun still shone through the thick haze surrounding it. Even at night there was no respite from the
radiation.

Willow hated to imagine what happened to the rest of the country. With Florida submerged and
Pennsylvaniaathirsty, cracked desert, with dustbowls and tornadoes, they were lucky to have aplaceto
go. After Alaska, there would be nothing left. They had to make do.

Science can fix everything; didn't they promise her that? Didn't she become a scientist because she
believed that scientists solved problems? Survivd, she reminded herself. They had to feed what was | ft
of the population—twenty million? Ten? The government didn't publish the latest census data. They had
trouble enough keeping the trains running between Alaska and Canada, and trading what remained of the
oil in theformer ANWR for goods and research funding. Suddenly, science wasn't a search for truth; it
became a search for food and for continuing life. What could be more important than that?

When she got home, shetried her new earrings on and cried. Her tearstained eyes glanced at her hand,



and she contemplated it awhile—deeper dark around the fingernails and in the creases of thejoints,
lightening at the phdanxes, and pink at the pam. Tiny moons of her fingernails seemed to hover above
the darkness of her fingers. She cried for herself and for her poor corn plants, which she could not make
better. The plants whose soul was eaten away by the viruses, and nothing could restore it to them, not
even viruses themselves. They died because there was nothing for them to be; she feared to continuethis
thought and played with her earringsinstead.

The next day she cameto work early and ran the labyrinth of glass corridors and elevators to the safety
of her lab like agauntlet. She wanted to be in the comfort of her equipment, in the shared misery of her
plants. Before she could turn the thermocycler on, someone knocked at the door.

Willow jolted upright and fought a sudden urge to cover her face with her hands. Through the glass door,
she saw the smiling face of Emari from the transposon lab down the hall.

"Comein,” Willow said.
Emari grinned and entered. “ Going to the conference in Anchorage next week?"!
Willow shook her head. “1 have nothing to present. The dwarves wouldn't stabilize. What about you?”

"I'mgoing,” Emari said. “We found some fresky stuff with Mu21. It just lovesthat UV light. Lovesit.
And | think if we moveto transposable mutagenesis, we might be able to dispense with vird vectors

dtogether.”
"Trying to put me out of work?'

Emari laughed. “ Of course not; we'd never lose such agood genejockey asyou. What do you care
about the vector? Just make us new mutations, and our little Mu will take care of them.” She grew
serious. “Besdes, Andre tells me that you've had some thoughts about viruses that were ... let's say, not
very flaitering.”

"Uhhuh."
"Want to get some tea?!
"Okay. But let'sgo outside.”

Emari glanced at the window. Heavy clouds rendered the world grey—low enough UV to venture
outside for afew minutes. “Sure."

Thetwo women strolled along one of the paths that transected the ingtitute's garden. Initidly, it was
meant as an enticement for the visitors and the advertisement for the donors, showcasing al of the

I ngtitute's achievements, now, Willow and Emari exchanged a sad smile at the Sght of these monstrous
plants, violet and bronze, their leavesleathery, their sems bulbous, ill. There was no funding to maintain
the garden, and only the ugliest and the most resilient plants persisted, UV light be damned.

The women sipped their teatasting of grass—the best they grew in Alaska

"L ook at those colors.” Willow pointed out an especidly brilliant plant, streaked in florid bronze and dark
purple.

"Yeah,” Emari said. “Wild transposons are turning on. | wonder if they would do a better job than us.”
Shedrained her cup and turned to Willow. “ So what'swith you and viruses?'



Willow wasn't sureif she was asking about her skin and shrugged. “Waell. Human history was run by
viruses. Wewouldn't even bein the Americasif the Spaniards’ virusesdidn't kill off thelocas. They
wouldn't need so many daves, too, so there would be no African Diaspora. The influenza epidemics
helped the Allies to defeat Germany in the WWI, so without it ... who knows? And if it wasn't for AIDS
and Ebola, wewouldn't al fit in Alaska."

llArﬂ?l

"And it'sthe same with evolution, | think. How many genes were trand ocated by viruses? Even your
transposons are just viruses without anything but the DNA."

"That'swhy | lovethem,” Emari said. “ Trangposon is a perfectly abstract parasite.”

"Well. They are good at it, you know? | can't help but think that were just their tools, |etting them do
what they do best. Bringing them wherever they want to go."

"So evolution and human history arejust amassive vird conspiracy.” Emari was not laughing anymore
and looked at Willow with worry in her green eyes.

Willow shrugged. “Do you redly fed that in your relationship with trangposons you're the one in control ?*
Emari shook her head. “It'sabattle, no doubt. But may | ask why you're helping them?"
"This?” Willow raised her hand. “I'm just reveraing the treatment | had after | was born.”

"Oh. It isquite smart, actudly; | hear that melanin offers some protection against UV. Soon, everyone
will bedoingit."

Willow cringed. If Emari wasright, soon everyone would be like Willow, the color of their skin divorced
from meaning or history. It would be just an adaptive trait. Like the violet stregks on the corn.

Willow woke up in the middle of the night, her hair damp with swest, her thoughts more lucid than ever,
the skin on her hands and feet burning. She sat up and stared at the billowing of the white curtains on the
windows. The answer cameto her in her fevered deep, and for awhile she wasn't able to accept it.

The cancer, the dying corn, her own misery; it al happened because they had forgotten who wasthe
master in this relationship and who was the servant. Things went bad because people decided to

mani pul ate the viruses without understanding them. From the very first pox-infected blanket, things went
wrong. Viruses did not take kindly to their rightful place being usurped.

Her legs wobbled under her as she stood and threw on some clothes. She was going to set things right,
to let the viruses roam free like they were meant to, to paint their unfathomable designsin skin and leaves,
without interference from human meddiers.

The Ingtitute was empty, except for a security guard who gave her an indifferent look. No doubt, he was
used to wild-haired scientists experiencing breakthroughs and running for their sequencers at any hour of
the night. Willow waved at him and ssumbled for the levator.

She stopped by the [ab to load up a cart with cdll culturesthat harbored viruses of every stripe with every
imaginable corn gene inserted into them, and pushed it to the greenhouse, often stopping to wipethe
swest that ran down her face. Shetried not to think about whether it wasthe virusinside of her that
pushed her on, getting giddy at the impending freedom of its brethren ... she chased such thoughts away.

In the greenhouse, sheflicked on the daylights, illuminating the experimenta plantsin al their sckly,



tumorous nudity. If she didn't do something, they would never get it right. People would starve. People
would burn to the crisp and die. They would poison what remained of the air and the water. It wasn't
their fault; they were just not equipped to do the viruses' job. She had to trust the virusesto make it
better.

Willow emptied the dishes over the plants, smearing thick tranducent cdlular jelly over leaves and ems.
She pushed apart the heavy glass panelsthat protected the plants from the ravages of the outsde air and
gulped the night and the cool ness with wide-open mouth. She poured the leftover vird cultures over the
plantsin the garden below and threw the empty Petri dishes after them.

She waited for the sound of shattering glass, gripping the windowsll. The creases on the joints of her
fingerslooked pitch black and she could fed the restless shimmying and shifting of the virusin her blood.
It made her hair sing like taut violin strings, it made her skin burn.

Willow had to lean againgt the wall as her legs grew weak. Shefdt no fear, only the calm assurance that
the plants would flourish. And after that, she would find away to liberate the human viruses, to let them
shape the humans as they had been doing for thousands of years.

She stroked her skin, burning, hot to the touch, amost smoldering under the vird assault. “Be dtill,” she
whispered. “1 will take good care of you."

Copyright (c) 2007 Ekaterina Sedia
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THE ALTERNATE VIEW: REAL NUCLEAR FUSION ON A TABLETOP by JOHN G.
CRAMER

In the December 1989 issue of Analog, | wrotean AV column entitled “ Cold Fusion, Pro-fusion, and
Con-fusion” that described and gave my opinions about the recently announced “ discovery of cold
fuson” by Stanley Pons and Martin Fleischmann. These University of Utah dectrochemists claimed that
by dectrolyzing D20 (heavy water) on atabletop, they had produced the nuclear fusion of deuterium
(mass-2 hydrogen) nuclel inside apaladium dectrode, generating lots of extra heat but no significant
radiation. My column was written very early in that controversy and the dust had not completely settled,
but it was clear to me at thetime (and is dtill clear) that the reported results were an example of bad
science and overblown claims.

By contrast, in this column | want to report on awell-executed experiment performed by B. Naranjo, J.
K. Gimzewski, and S. Putterman (NGP) of UCLA that demonstrates the successful production of the
nuclear fuson of deuterium with ardatively smpletabletop experiment. It was reported in the April 28,
2005 issue of the science journa Nature. The announcement of this breakthrough produced hardly ablip
in science-based news reports, perhaps because many science reporters had previoudy been burned by
the overblown Pons and Heischmann affair.

* * * %

So what isd+d nuclear fuson? Let'sreview the process. Nuclear fusion isthe primary energy source of
the Sun. High temperatures and pressures near the Sun's center drive the fusion of hydrogen into helium,
releasing lots of energy. Here on Earth, we would aso like to use fusion as our primary energy source,
but, with the exception of thermonuclear bomb explosions, we have yet to master the trick very well.
One must bring two deuterium nuclel (mass-2 hydrogen containing a proton and a neutron) close enough
together that they can fuse. Thisfusion could, in principle, form asingle heium nucleus (2 protons + 2
neutrons), and agammaray, liberating about five million times more energy than could be obtained from
any chemica reaction between two atoms.

However, there are severa problemswith achieving this. First, both deuteron nuclel have a positive
electrica charge. When they get close, these charges repel, producing alarge electrical force that pushes
the nuclel gpart. One must overcome thisforce with either high temperatures or accel eration to bring the
deuterons close enough to fuse.

The second problem isthat afusion process must smultaneoudy obey the law of energy conservation
and of momentum conservation. Because of thisdua requirement, the d + d fusion reaction makes
helium-3 plus aneutron or hydrogen-3 plus a proton with much higher probabilities than it makes
helium-4 plusagammaray. Therefore, any d + d fusion reaction should be a prodigious source of fast
neutrons, i.e., neutron radiation. As someone said in 1989, Stanley Pons' own announcement refuted his
clams, becauseif his experiment had actualy worked, he would have died of neutron exposure before
reaching the microphone.

On the other hand, the NGP experiment does proceed by the d+d 3He+n reaction and does make lots
of neutrons. It gets the deuterons close enough to fuse by accelerating one deuteron to akinetic energy of
about 115,000 eectron-volts and damming it into another at-rest deuterium atom by using a heated
1-cm-thick ferrodectric crystd of LiTaO3 (lithium tantalate) to produce a very large electric potentia
(~115,000 valts).

What? A 1-cm-thick crystal producing a 115 kilovolt eectric potential ? That sounds like magic! Yes, |
supposeitismagicin away, thekind of quantum magic that occursin some crystas caled the
ferroelectric process.



To undergtand it, let'sfirst consider ferromagnetism. The atoms of the metalsiron, cobat, and nickel
contain little built-in magnetic compasses, each with its own little needle with anorth and asouth pole,
cdled its magnetic dipole moment. Many materias have such magnetic moments, but in the ferromagnetic
materiasthey like to line up to form apermanent magnet, with most of the atoms pointing their little
compass needlesin the same direction, so that abar of the materia has a definite north magnetic pole at
one end, a south magnetic pole at the other end, and afairly strong magnetic field around the bar. This
occurs because, for subtle reasons involving quantum mechanics, aferromagnetic system with the
magnetic moments of its atoms lined up has alower net energy than does one with the magnetic moments
pointing in random directions. We have now seen this quantum magic in magnets so frequently that we
takeit for granted and use it to stick notes and picturesto our refrigerator doors without thinking about it.

A ferrodectric crysta works the much sameway. Individua molecules of the crystal have an electric
dipole moment, with a net positive ectric charge on one end of the molecule and anegative charge on
the other end. Again, for subtle reasons involving quantum mechanics, aferrodectric crysta with its
electric moments lined up has alower energy than one with the eectric moments pointing in random
directions, creating a sheet of podtive charge on one end of the crystal and a sheet of negative charge on
the other. Thisisnot anew discovery. It wasfirst described by the Greek naturd philosopher
Theophrastusin 314 BC, it has been studied for many years by condensed-matter physicists and
chemigts, and it isthe basisfor acommercia devicethat produces low-intensity X-rays.

In analogy with the poles of a permanent magnet, the ferroelectric crysta has a definite positive-charge
end and negative-charge end. Under theright circumstances, particularly wheniit is heated
(pyrodlectricity), it develops asizable e ectric potential between them. However, in air the eectric field of
aferroeectric materid isnot so easy to observe becauseit israpidly dissipated by polar molecules (e.g.,
water vapor) attracted to the surface and neutralizing the net charge. In avacuum, however, this does not
happen, and significant electric fields can be produced by the pyroelectric process asthe crysd is
heated.

The UCLA group placed acylindrica 3-cm-diameter by 1-cm+-thick ferroelectric lithium tantalate crystal
in avacuum vessel to which deuterium gas at a pressure of 0.7 Pa (0.0001 ps) had been admitted. The
crystal was mounted with its negative end attached to atemperature-variable copper block and its
positive end supporting a copper disc with a sharp tungsten spike at its center. The spike was 0.080 mm
in diameter, 2.3 mm long, and had atip radius of 100 nanometers. When the positive end of the crystal
reached its maximum dectric potentid, the eectric field near thetip of the tungsten spike was very large
(gresater than 25 volts per nanometer), strong enough to pull loose the € ectron from a deuterium atom
and send the positively charged nucleusin the other direction. Thus, abeam of ionized deuterium nuclel
was given an energy of up to 115,000 eectron-volts and directed against agrounded target plate placed
opposite the crystal. The target plate supported a sheet of deuterated polyethylene, providing deuterium
atoms with which the beam of deuteron ions could collide.

The crysta was temperature-cycled, first dropping its temperature to 240 K (-33 C) using liquid nitrogen
and then progressively raising the temperature with eectrica heating while observing the resultswith
neutron and X-ray counters. After 100 seconds of heating, X-rays were observed from free electronsin
the gas hitting the positive copper disc and crystal. After 160 seconds the neutron signal rose above
background and increased rapidly until 220 seconds, when the heater was shut off. Neutron emission
then began to drop as the deuteron beam bled off charge faster than the pyroelectric current could
replaceit, but strong neutron emission continued until 393 seconds when aspark discharged the system.

The reported measurements show clear evidence that the nuclear reaction d+d3He+n had been
produced, that the system had produced a deuteron beam ion current of 5 4.2 nA and had produced
about 900 neutrons per second. Subsequent measurements at Rensselear Polytechnic Ingtitute have



confirmed the UCLA measurements. Therefore, a tabletop experiment has successfully produced
controlled d+d fusion. Thiswas accomplished using well-established physica phenomenaand has
required no “vists from the Tooth Fairy” to make the process work.

There are some obvious improvements that could be made to the fusion demonstration configuration used
by the UCLA group. Firg, thereis no reason to attach only one sharp spike to the copper disc. Aslong
as spikes on the disc are separated by distances greater than their length, they can operate as
independent sources of deuterium ionization. Thus, one canimaginea”bed of nails’ configuration using a
copper disk equipped with perhaps 100 such tungsten spikes. Thiswould in principle increase the fusion
reaction rate and neutron yield by two orders of magnitude. Second, the Rensselear group has
demonstrated that by using two pyroelectric crystals mounted in opposing positions with oppositely
charging faces, the dectric fidld can be doubled. For example, in the NGP configuration the deuterated
target could be located on the negative face of asecond pyroelectric crystal, with both crystals cooled
and heated together, to produce a deuteron beam with akinetic energy of 230 keV for the reactions,
alowing the deuteronsto travel further into the target and make more fusion reactions before losing too
much energy to react. One could even think of stacking many crystalsto achieve sgnificantly larger
potentia differences. Third, if the target was made of amateria loaded with tritium (mass-3 hydrogen)
instead of deuterium (mass-2 hydrogen), the fusion reaction rate and neutron production rate would be
about 100 times larger, and would produce neutrons that are Six times more energetic (about 15 MeV
instead of 2.5 MeV). We aso note that by replacing the low-pressure deuterium in the vacuum vessel
with low-pressure helium-3, one could produce “radigtion-freg” energy with the d+3HedHe+p fuson
reaction, which produces no neutrons and would be very easy to shield in a power-production context.

* k *x %

Thus, tabletop controlled fuson isnow aredity! What does that mean? Are we on the brink of the new
controlled fusion age of pollution-lessand virtualy free energy? Should we hold off buying anew car until
the fuson-powered models become available? Sorry, it's not that easy.

The NGP demondtration experiment, even with the improvements suggested above, isfar from the
“bresk-even” point of reliably producing more energy than it consumes. Further, the amount of energy it
does produceis very smdl, and the system reliability for long-duration operation, depending asit doeson
the robustness of lithium tantalate crystal's againgt radiation damage, isnot at al clear. Like any new
technology, it needs to be explored further and islikely to encounter unforeseen problems and produce
unforeseen gpplications,

But in any case, it representsa smal, inexpensive, and convenient method of producing abeam of
neutrons. This has gpplications for materia studies and for medical cancer trestment and imaging. Inthe
latter context, the NGP group has dready demonstrated that it is possibleto “tag” the direction of an
emerging neutron by measuring the direction of the recoiling 3He nucleus that was produced in the same
reaction, since the two particles are emitted back-to-back in the system center of massframe. Thus, if a
neutron was scattered by or produced a nuclear reaction in some materia, one would know the direction
the neutron was traveling before the event occurred. This could have important eement-analyzing imaging
gpplications, both in medicine and in areas like homeland security and nuclear weapons safeguards. A
space-based variant of the deuteron-ionizing setup could also provide the basisfor anew type of ion
thrugter.

Seth Putterman has stated that with this new technology, one could construct asealed egg-sSize device,
placeit inicewater for awhile, then hold it in your hand to bring it up to body temperature, and this
would cause it to emit enough neutrons to give you a dangerous radiation dose. That does not sound very
useful, but it illustrates the power of this new fusion technology.
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ON THE QUANTUM THEORETIC IMPLICATIONSOF NEWTON'SALCHEMY by ALEX
KASMAN

We're often warned to be careful what we wish for—and the devil isin the details!

Only the skin around Rick's |eft eye wrinkled when he gave me the good news. That'sabad sign.
Normally, the crow's feet around both eyes become more pronounced when he smiles. They don't make
him look old, just extremely happy. But occasiondly the wrinkles are only visible on one eye or the other.

| must have witnessed this event twenty times during the four yearsthat Rick served as my thesis advisor.
| also remember afew examples of these one-sided smiles during the previous year, when he taught the
Topicsin Modern Analysis class | took and was a so the professor for the statistics classthat | TA'd.
Based on thisempirica evidence, | developed atheory to explain this* broken symmetry™: Rick's
non-symmetric, smile-induced wrinkles dwaysindicate that heislying.

It gets even more specific than that. | wasrelaively certain that right side wrinkles suggest that Rick has
something extremely pogitive to say, but fedsthat he hasto restirain himsalf. For instance, if one of the
two redly bright sudentsin his statistics class made a particularly ingghtful remark during class, | think
Rick would have liked to have said, “ That'sfantastic! Y ou're atdented young mathematician. Have you
considered mgjoring in math?” But, worried that saying thiswould bloat their egos or offend the rest of
the students, he would instead just say, “ Y es, that's correct.” This sort of remark was generaly
accompanied by wrinkles around his right eye, and so | was proud to have earned afew right-sided
wrinkles during his discussion of my progresson my thess.

On the other hand, sometimes he had to smilewhen heredly didn't fed likeit. Commentslike, “The
department has voted to let me serve as chair again starting next semester,” or, “Despite your low grades
sofar, if you study redly hard before the final, you can still earn agood gradein thiscourse,” arethe
sortsof things heislikely to be saying while smiling with wrinkles around hisleft eye only.

So | was abit concerned when hetold me of thejob offer from Dr. Stein. On the surface, it really
seemed to be good news. Despite the difficult job market, especidly for peoplein my field of
non-standard andlysis, | had at least one firm job offer.

But only the skin around Rick's | eft eye wrinkled when he gave me the good news.

"What do you think?" he asked me as we waked through the flurry of cherry blossom petals on the
centra quad. “Doesthat fit in with your plans?’

Asif | had plandd My plan wasto get my degree and get ajob. If thiswasajob, then it fit with my plans.
Asitwas, | received no other job offers, and so had no choicesto consider. Not only that, but it wasa
research post-doc at amathematicsingtitute! And, from what I've heard, Ann Arbor isn't such abad
placeto be either.

Asl said, it seemed to be good news, but the wrinkles got me worrying.

It was alittle bit strange that the job offer came without my even having to send an gpplication. And, |
have to admit, I'd never even heard of the“Ingtitute for Mathematica Andyss and Quantum Chemistry,”
aresearch center that seemsto have absolutely no web presence at al.

Perhaps they do government work that is S0 secret, security precautions prevent them from having a
webpage.



Perhaps the one-sided smile just meant that he was saddened by the thought that | would be leaving
soon.

Perhaps my theory about the symmetry breaking wasjust plain wrong.
Or perhaps things were about to take a turn for the worse.

These were the possibilities | was considering asthetrain pulled into Ann Arbor. | got out of my seat and
started pulling my old green duffel from the rack before we had come to a complete stop. So, when the
train findly did stop, the cumbersome bag made me lose my balance and fal on awoman talking on her
cell phone. Her eyes narrowed, asif I'd just tried to stedl her purse, but her phone conversation
continued asif nothing had happened.

| was dtill gpologizing to her aswe entered the termind building, but | was pulled away by asmal man
who tugged on my shirtdeeve and meekly asked, “Areyou Igor, then?” Raisng my hand one moretime
to try get the attention of the woman who headed for the bathroom, till chatting away on her phone, |
recognized the futility of my desireto be forgiven and turned toward the man. My duffel dipped off of my
shoulder and fdll to the ground, making a sound that would make one think the bag contained a dead
body rather than the cheagp clothes and tailetries it actualy held.

"Yes,” | said holding out my free hand, “and you are?'
"I'm Doctor Stein, from the ingtitute.”

Widl, | wasimpressed. The director himsdlf had come to the station to pick me up. That seemed
promising. And my first impression of the man was agood one aswell. His brown plaid shirt may have
clashed a bit with the blue dacks he wore, but he looked friendly. Moreover, athough | am not sure
exactly what it isabout him that gave me the immediate sense that the man was agenius, | was dready
convinced that Stein was brilliant.

"But you can cal me Frank,” he continued, shaking my hand. “Can | help you with the bag?"

| suspect that the bag weighed twice as much as Frank, so | just carried it to his gleaming 1972 Ford
Country Squire station wagon myself, and we were off.

At firgt, we just gossiped about Rick. Thetwo of them had apparently met in grad school and only barely
stayed in touch since then. For ingtance, he didn't know that Rick had married the well known number
theorist LisaRojahn, or that he had been in awater skiing accident and was confined to awhedl chair for
amost ayear.

We dso talked about my name, Igor Stravinsky. Everyone asks about it eventually. | began the usual
spiel about the famous composer being adistant relative of mine and how my parents, being very fond of
music, thought it would be agood ideato name mein his honor.

But then | noticed asign indicating that we had entered the city of Y psilanti, Michigan and | began to ask
more pertinent questions about my stuation.

"So, are you taking meto my gpartment firg? Will | belivingin Y pslanti and commuting to...?"

"No, no,” hesad cheerfully. “Youll beliving a the ingtitute with me, and it's in Yps.” Then, seeing thet |
seemed concerned about this bit of geography, he added: “ Don't et that worry you, my boy. Did you
know that MSRI isn't in Berkeley, but in Oakland?"

Somewhat comforted by this, | pressed on with my questions. “I did try to read some quantum chemistry



papers, you know. There wasthis cool one where they were trying to predict the color of gold just from
the mathematics of it. The funny thing was that because the nucleusis o heavy, they got it al wrong
unlessthey included some relativity in there. Well, | understood that much. But redlly, the detailslost me.
| don't get Schrodinger equations and al that stuff about particles. How much of that are you expecting
meto learn?’

"Particles? Don't worry, you won't be needing that. | can do dl of the chemistry. Y ou will just be my
‘hired gun,” handling the Riemann-Hilbert problemsthat pop up.”

"l didn't see any Riemann-Hilbert problemsinwhat | read. It's too bad, too, because then maybe | would
have understood it. So, could you explain to me how..."

"Asl sad, Igor, don't worry about it!"

Findly, | asked aquestion that | thought would have asmple answer. “Do dl of theingtitute's employees
livethere, or just meand you?'

"Yes,” hesaid, and crow's feet appeared by hisright eye. There may aso have been some by hisleft eye,
but | couldn't see them from my point of view.

"I'm sorry, | guessyou didn't hear me. | asked whether you and | donewill live at the ingtitute or whether
al."

"I heard you. | heard you. Now, show meyou're as smart as Rick says and tell mewhy | said smply
ly$|1 ”

It didn't take me long to figure it out, but shock kept me quiet for abit too long and Frank began to hum
the annoying music from the fina round of Jeopardy. He redly seemed to be enjoying himsdif.

"Okay,” | said with abit too much anger. “I get it! It'snot much of an ingtitute isit, if werethe only two
people there."

"It'squite abit better than it was last week. One hundred percent increase in personnel! Not bad, not
bad. And getting better dl of thetime. Ah hal And herewe are.”

| had not been paying close attention to where we were going during the last bit of conversation, and o |
was surprised now to seethat we were in aresdentiad neighborhood that had clearly seen better days.
The houses were rdatively large, with fancy woodwork and reasonably good wooden siding. But they
were dl in serious need of paint, and grass growing in the many cracks made the sidewalk running in front
of themdmog invisble

The house we had stopped in front of was one of the better looking ones, the weeds having been
trimmed back enough that you could see the steps. It had probably been painted sometimein thelast ten
years. Near the porch stepswas alittle sgn that read “Mathematica Andyss/Quantum Chemistry” in
gold letters on ablack background.

That pretty much confirmed my theory about Rick's smiles.

* k k %

My areaof mathematica expertiseis solving Riemann-Hilbert problems. | like to think of myself asawild
animd trainer, but rather than making lions jump through hoops, it is complex-vaued functionson a
Riemann sphere that are doing the jJumps for me. Calculus students are used to seeing well-behaved
functions: continuous and differentiable everywhere. But in many gpplications, you not only need functions
that have discontinuities, but you need them to jump in rather specific ways at prescribed locations.



Thething s, it can be pretty difficult to make the functions dance the way you want them to, especidly
when the moves get fancy. Using the Stuff that most mathematicians know, it can gppear like anearly
impossible task, giving these sorts of problems areputation for being onerous. But, I'm lucky that Rick
knowsthe latest mathematica gimmick, atoolbox called “ non-standard analysis,” that gives me numbers
infinitely smaler and infinitely larger than the usua ones. Asit turns out, we can use these astregtsto
coax the functionsto do just what we want. It'still alot of work, but it is Straightforward enough, and
not nearly as dangerous aslion taming!

My job at the indtitute pretty much conssts of using these techniques to solve the Riemann-Hilbert
problemsthat Stein tosses at me. Hell have to carefully describe the jump he wants, where he wantsit,
and the boundary conditions that cage up the wild function away from the jump so that it is aways under
control.

After | had been doing thisfor just afew days, Rick actudly caled meto see how | was doing.

"Thisjobisn't so bad after al,” | told him. “ The problem | worked on yesterday wasredlly cool. You
should have seen the monodromy that | ended up with! At first | couldn't think of what | could do until |
used aMabiustransformation and it al fell into place. Y ou know?"

"Yes, | know.” Rick Sghed and paused. “Has he talked to you about, uh, chemistry?”
"No. He told me not to worry about that side of it."
"Okay. Wdll, keep in touch.”

As| hung up the phone, | had to remind myself of where | wasin my latest computation. It was
essentialy done. So, | finished up what | was doing by writing abrief noteto Stein:

Remember, in the last formula you've got to think of the jump matrix as being an operator on the
nonstandard Hilbert space H. Then, using your curve C we can get the answer by using

X(y)=l—ScHy) G(u)/(y—u) du

I'm not sure why Rick seemed so worried about me. | was redly beginning to have agreet time. Living
with Dr. Stein in the old house may have been alittle bit unusud, but snce hedidn't carewhat | did with
my time off, it wasn't like living a home with mom and dad, as| had origindly feared.

In any case, he seemed mostly to approve of what | chose to do with my spare time, which wasto hang
out on the University of Michigan campus with the math grad students. | attended their colloquiaand
seminars. | joined them in the U. Club for beers. And | enjoyed a picnic lunch on the Diag with one
student in particular, with high hopes of seeing quite abit more of her.

Dr. Stein, whom | till cannot quite bring myself to cal “Frank,” approved of this because he wanted me
to stay connected to the mathematical community. He a so seemed to want me to report back to him
anything that anyone should say about him. And | did. | told him that his early work in mathematical
physics on anti-deSitter spaces (whatever those may be) is apparently still respected, but that heis now
consdered quite the crackpot. | told him that the department was trying to figure out how to fire him
despite histenure. And | told him that people are very curious to know what we were doing at the
inditute.

Since he had not sworn meto secrecy or anything, | was comfortable passing information back the other
way aswell. | told my friendsin Ann Arbor that Dr. Stein was definitely not the craziest person I'd ever
met. Asfar aswork goes, | told them that he would frequently give me rather specific Riemann-Hilbert



problems, which needed to be solved, and that he was aways very grateful and positive when | was able
to find solutions relatively quickly. | had no ideawhat he was doing with my solutions or what it had to do
with chemidry.

* * * %

Onour firg officia date, Beckaand | caught ashowing of “How to Stedl aMillion” with Audrey
Hepburn at the Michigan Theater. We had seats right up front by the pipe organ, and somewherein the
middle of the movie her knee rubbed gently against mine and it Stayed there.

Everything was going great. But later, over coffee, she started asking me about my job again. She asked
the same questions she had asked at our picnic lunch last month, and | gave her the same answers. |
thought | was being romantic when | asked why | should care about Franklin Stein and his micro-indtitute
when dl | could think about was her. She didn't agree.

* k x %

The next time that Dr. Stein looked over my latest solution, inquiring about the detailsasusudl, |
interrupted him with aquestion of my own.

"It looksnice” hewas saying. “Yes, very nice. | think we're getting quite close to our goa now, boy. It
won't belong now until they seethat I'm not such a*crackpot’ after al! Just one question: Are the branch
cuts double ramified along the..."

| was barely listening to him. Instead, | was|ooking over his shoulder at the paper he had been working
on. Below some complex analysisthat | recognized, large and bold, | saw the expression:

ff O. + 0(0/) ~ h+O(0")
| wasthinking, “What isthis, astrology?'

"Whet is our god, Frank?’ | found mysdlf shouting. | had never taken him up on his offer to cal him by
hisfirst name before, and so he knew right away that | was annoyed.

"I will tel you, son.” He spoke camly, asignificant contrast to my agitated sate. “Y ou seem pretty bright
and may be able to understand the importance of thiswork more than most of them. Buit first, are you
sure you want to know?"

Ignoring his polite response, | continued yelling out things | hadn't redlized | had been thinking. “Y ou
know, | took classesin quantum physics and chemistry in college. | read afew papers on quantum
chemistry before coming here. And | never saw any Riemann-Hilbert problemsin them. Areyou even
doing anything with the answers I'm giving you, or do you just go off and come up with another problem
for meto work on?Isthat what al of thisisabout, just wasting my time?"

"We are not wasting anyone'stime. We are doing extremely important work here, Igor. The course of
history will change.” His voice became deeper and very nearly boomed as he said, “ After these many
hundreds of years, saac Newton's dream will become aredity. By piecing together abit of thisfield with
asmidgen of that theory, we are resurrecting the grestest scientific achievement of dl time, which died a
dow and painful desth from neglect and misunderstanding.”

| think he would have gone on with this declamation if | hadn't butted in sarcasticdly with, “What? Did
Isaac Newton do quantum chemistry?"

"Infact, he did. Yes, Isaac Newton invented quantum chemistry asfar as1'm concerned. Of course, he
would not have cdled it that."



| waited for him to continue, but apparently it was my turn to say something. So, after areasonable
slence, | went ahead and set him up as he wanted. With obvious skepticism, | asked, “All right, you win:
What would Newton have called it?'

" Alchemy!"

* * % %

It was quite rude of meto just walk out on Dr. Stein without saying aword, but | needed sometimeto
think about this.

Alchemy, huh? That'swhat we're doing at the indtitute: turning lead into gold! | would have been serioudy
embarrassed to tell my friends a the University about that, and | suspected that it would not look good
onaCV. Could | get hired, | wondered, at areal math department after spending ayear doing witchcraft
with aloon?

Consequently, 1 was mad and worried, and | just turned around and walked out of there. But | guess|
had grown to trust Stein at least alittle bit, and to like him aswell. So | wanted to at least consider the
possibility that he knew what he was doing.

That'swhy | didn't just get back on atrain home, but instead went to the grad library and did some
reading about achemy.

There were somethings| learned that | had not known. For instance, |saac Newton redly did work on
achemy! (One point for Stein.) | had too much respect for Newton's mathematical discoveriesto
discount him as another complete wacko. On the other hand, everything esel read just reinforced my
impression of achemy as an early pseudo-science based more on wighful thinking than scientific rigor.
The experts agree that people who believed in achemy back in the seventeenth century were basicaly
crackpots, and anyone who il believesit today isjust plain nuts. (By my reckoning that made it two to
one againgt poor Dr. Stein.)

| should definitely have gone back to the ingtitute at this point, packed my bags, and headed for home.
That was certainly my plan, but | saw thelight onin Dr. Stein's room and knocked lightly on the door.

He seemed to know that | was planning to leave, and | was Sarting to fed guilty.
"Don't go now, Igor. I'm ... we're so close!” he pleaded.

"Y ou can do it without me, Dr. Stein. Y ou wouldn't want me around anyway if | don't believe, would
you?’ | thought that perhaps, like psychic powers and homeopathy, alchemy could be something that
never seemsto work when a skeptic isaround.

"I can do amost dl of it without you, and have been for years. But | never could understand that
non-standard analysis that you do."

People are ways saying that to me, and | don't understand why. “It'seasy,” | assured him. “ Just pretend
that there are redl numbersthat areinfinitely big or infinitely smal and do what you dwaysdoina
cdculdion.”

"Itiseasy for you, and that isagift. | would be ever so grateful if you would share that gift with me just
one moretime. | redly think I've got it now. Solve this problem for me and tomorrow | can show you
that | redly do know what I'm doing.”

Pity isnot one of my favorite emotions, and | resented him for playing onit. But his ploy worked. |
stayed awake that night deriving complex functions with prescribed jumps for my boss onelast time.



| probably was not looking my best when | wandered into the kitchen at 6:30 in the morning, where |
found Stein waiting for me with afresh pot of coffee. As| struggled to stay awake and dunked my donut,
hetried to explain the whole ideato me.

"What did Newton do, before he turned to alchemy?’ he asked rhetoricdly. “ He wrote down formulas
for matter moving under gravity, and he came to understand the wave nature of light. Then, hetook a
leap that wastoo big for any of his contemporariesto follow: he put them together."

"S0, you're saying he discovered atheory of quantum gravity,” | said between sips, “just like dl of the
physicists are trying to do today."

"Y es, but he had quite an advantage because he didn't spend hundreds of years believing in nonsense
firg"

"What nonsense would that be?’ | inquired, thinking that for thefirst time, Dr. Stein was beginning to
look asunhinged asall of my friends said he was.

"Particles, my boy! Theideathat matter is made up of particlesisaterrible mistake our physicists made
early on and we've been paying apricefor it ever snce.

"Of course matter ismade of particles” | said patronizingly, though | waswell aware that my limited
background in college physics was nothing compared to his years of experience at the forefront of
mathematical physics. “1 think were pretty sure of that. Molecules, atoms, eectrons, and protons. |
learned dl about that in school and I've heard friends tal king about things like quarks and moo-ons.
Particles are an established fact, not nonsense.”

"You mean muons. Yes, of course. | learned about al that, too. | learned the standard mode. | even
proved atheorem about super-symmetry that particle physicists are aways making use of, but that
doesn't mean it is an accurate description of the real world. | dso learned that Columbus discovered
America, but by the time you went to school, they knew that it was not quite true. Here, let'stry this. You
say you took acourse in quantum mechanics, right? What did they tell you about the speed and position
of aparticle?’

"That you can't measure them both at the sametime.”

"Yes, but thereismoreto it than that. Even physicistswill tdl you it isnot only that the particle hasa
speed and a position that you do not know, the particle does not even have aposition or a peed until
you measureit.”

"Yeah, | supposel've heard that,” | said, beginning to wonder whether al physicistsare nuts. “ That never
quite made senseto me.”

"And I'll tell you asmple way to solve the dilemma: get rid of the particles. There are no particles after
al, only waves. The particleisjust afigment of our imagination, and that iswhy it only hasthe properties
we know it to have. This iswhat Isaac Newton redlized when he combined his understanding of gravity
with hisexperimentson light: dl of thisaround usisjust abig wave, rippling and moving under the force
of gravity. The gravitationa effect may makeit look like there are particles, but looks can be deceiving,
no?'

To demondrate thislast remark, he held the eraser of his pencil loosely between hisfingers and shook it
up and down quickly. It surelooked like it was flopping around like arubber tube instead of awooden
pencil, and | just had to laugh.



"But,” | sad, dmost garting to believe him, “if Newton knew dl of this, why didn't hetdl anyone?’

"Hetried! That'swhat his fluxions were, anew mathematical notation for the wave nature of redity itself.
If only heé/d had your non-standard analysis to make it rigorous, people might have seen what he was
getting at. But, asit was, they thought it was just an inferior attempt at defining derivatives and chose to
go with Leibniz instead. But he wasn't just talking about functions and ca culus; he was talking about the
ultimate description of redity. That'swhat his achemy was about.”

"Okay, so now we get to it! What does it have to do with achemy?

"That'swhat alchemy is Look, today's scientistswith their belief in particleswouldn't try to turn lead into
gold. How could they? Particles are particles, unchanging by their very nature. But suppose instead that
lead and gold are just different ripple patternsin awave. With theright sort of nudging, you can change
oneinto the other. I'm not just talking about atheoretica possibility. | know exactly what | need to do
now, and I'm about to do it!"

"Y ou mean you're really trying to turn lead into gold? Come on, even if | believed you could do it, isn't
there something more useful you could be doing with this new science of yours?!

"Sure, sure. If today's experiment works, I'll move on to something bigger: producing the philosopher's
stone. The ultimate, universal substance, entirely unknown to modern science, a quantum superposition
of the resonance patterns of al of the other elements. Newton proved its existence mathematicaly, but
was never able to work out how to make any. All of the alchemists of hisday set creating some astheir
highest god. The associated Riemann-Hilbert problem might be so hard that even you would have
trouble solving it ... but that's for another day. Today, we need to turn lead into gold because that iswhat
it takes to get the attention of the media.”

"Well, there | guess | can agree with you, Professor Stein. If today's experiment works and you redly
turn lead into gold, then you could havea TV news crew here tomorrow and..."

"But they are dready herel And, today's experiment will work. How can you have any doubt? Y ou
solved the latest jump problem, no? Well, then were ready to go!”

It was only then that | noticed how much light was coming from the living room. | had mistakenly believed
that it was sunlight, but thistime of year it isnot so bright so early in the morning. When | followed the
professor through the doorway and my eyes became accustomed to the light, | saw that there were
severd reporters and cameracrews set up there. Dr. Stein went over to acomputer terminad in the
corner and began typing in the results of my night's computations.

A tdl man with ahuge pile of light brown hair and unbearably white teeth started talking as soon aswe
entered. “ Thisis Tom Cannon reporting from the home of Dr. Franklin Stein, aU. of M. mathematics
professor who is either agenius or a certifiable kook depending on who you want to believe. We are
here today because Dr. Stein claimsto be able to turn lead into gold using an old science called

‘dchemy’...."

Meanwhile, an Asan woman in ashort skirt was saying, “ The mathemati cs department has refused to
comment, but Peter Watkins, author of last year's best selling The Alien Abduction Diet Plan, ingds
that Stein's approach iswell grounded and sure to produce spectacular results....."

And, most distressingly, thelocal access channd's young volunteer reporters were doing aterrible job of
discussing me and my role in today's spectacular demonstration: “ According to Stein, Igor
Stravinsky—no relation to the famous violinist—played akey rolein hisresearch by solving
Rhymon-Dilbert problems, math questions about integraslike those you might have seenin your calculus



cass..."
Whilel tried to hidein the corner, al eyes (and cameras) were on Dr. Stein as he began his big show.

"Thank you dl for coming here today to witness atremendous advance in the human understanding of the
universe” At thispoint, he switched on one of those hokey dectric spark machinesthat you seein old
horror movies. It was Sitting on the coffee table and began buzzing and zapping as the spark climbed
higher and higher before returning suddenly to the bottom. “This journey was begun long, long ago. Al
chemie, like al gebra, and even—ironicadly—al cohol, dl owether originsto that period in the history
of Arabiawhen their scientists were at the forefront of discovery. However, they did not know enough
about wavesto take it through to its conclusion. This, like so many of their great discoveries, waslost to
time. Similarly, Isaac Newton, who findly knew enough to put together the main ideas, did not know
enough about hisown invention, theinfinitesma calculus, to..."

"Hey Doc,” called out one of the cameramen, demongtrating that despite their mock sincerity, the news
crews did not have any respect for Stein asaman of science. “Weve only got alittle bit of tape |eft here.
Can you get on with it and turn the lead into gold aready so we can get out of here?"

A few others snickered, either a the idea that we might actually see lead turned into gold or at the
cameraman's rude behavior, but Stein complied politely and dramaticaly. He picked up agray, metdlic
bar from the coffee table and dropped it. It actually shattered the tabletop and fell to the floor with a
loud thunk. “Thisisalead bar,” he said matter-of-factly. “ Thisis a generator of vibrationsin the
electro-magnetic field,” he continued, indicating the spark-making thing. “I place the lead bar on this
vibrating platform which, like thefield generator, is controlled by adigital computer.”

"What kind of compuiter isit, doc?'

"Wdl, itisaDdl running Linux. But the point isthat it vibrates the bar and the eectromagnetic field
according to thered and imaginary parts of Igor's solution of the Riemann-Hilbert problem respectively
o that..."

Though | was aready in the corner, behind the recliner, | tried even harder to hide a the mention of my
name and hoped that Becka was not watching TV this morning. But then, something began to happen.
The bar began to shake very quickly, and the pattern of sparks became much more erratic. Then, space
itself seemed to bend visibly. Thisripple of space began at the bar, but seemed to spread out in dll
directions, even passng through me—avery strange sensation—Dbefore disgppearing through the walls.

| wasimpressed! Dr. Stein really seemed to know what he was doing after al. Or so | thought until |
looked at him. He looked quite puzzled and concerned. Soon, however, he looked up again at the
cameracrews and smiled, proudly displaying ashining gold bar where the dull lead had been previoudy.

The reporters were temporarily speechless. Thiswas not going to be the humorous “human interest”
story they had originally expected it would be. Everyonein the room, even Stein, was only starting to
redlize the implications of what we had seen. But this sense of triumph did not last long.

Beginning with just afew drops, soon asteady stream of water was dripping down on us from the
chanddlier. Wedl looked up at it, still and sllent, noticing the cracks forming in the celling, before taking
the necessary action. Everyone ran out onto the street asfast aswe could. And we were just in time too,
aswe heard the ceiling crash in and saw the living room flooding through the windows very shortly
theresfter.

Up and down the street, every house was going through the same strange set of circumstances. Wet
people running out into the street as their homes and possessions were soaked in aflood of water. (Of



course, ours was the only house that had camera crews.)

"l don't understand...” Stein whimpered, not redly to me but within earshot. He looked miserable, but |
wasin apretty good mood asit looked asif | was actualy part of something noteworthy.

"The pipes, Dr. Stein. These old buildings still had lead pipes,” | explained. “Y ou've turned them dl to
gold, which may earn the homeowners anice profit in the long run, but for now the problemisthat gold is
not strong enough to...”

"Of course, | know that!" he snapped. “But only the bar in our experiment should have been affected.
The wave should have dissipated before ever reaching ... unless...”

His expression vacillated between horror and anger as he grabbed me by the shoulders and asked, “The
solution, wasn't it compactly supported?”

"Oh, well ... that didn't ssem to be working out nicely,” | admitted, “so | used periodic boundary
conditionsthistime. Wasthat, um, bad?"

Behind him | could see an angry mob heading in our direction, accompanied by theloca accessfilm
crew. So far, they did not seem to be too grateful for our gift of golden plumbing.

"It depends,” he asked, with abroad smile but wrinkles appearing only around hisleft eye. “What do you
think the effect will be on the world, on technology, on the economy now that every atom of lead on the
planet has suddenly become gold?’

Copyright (c) 2007 Alex Kasman

"It'sincredible how much intelligence is used in thisworld to prove nonsense."—Friedrich Hebbel
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EL DORADO by TOM LIGON

* * * %

[llustration by Vincent Di Fate

Heroes don't always fit the expected image....

Victor Gendeg let his eyes adjust as he studied the jJumbled ball of dirty ice before him. It wasilluminated
only by starlight, especidly by one bright star about 3.3 light-days away, and his eyes strained to make
out any detail. He leaned so close to the window that his breath frosted it. He wiped the white deposit
away and held his breath to gaze &t it again.

"Computer, voicelog on."
"That must beit. Classic exit jumble. Definitely had acollison with asmdler, denser object.”

He checked the magnetometer. Wasit just beginning to show atrace of amagnetic field ashe
approached it?

"Yed Magnetic. This hasto beit!” He glanced at the monitors, which showed the object so much
clearer than naked human eyes could, then turned back to the window to gain amore personal
connection with the planetesmd. * Eurekal Right freskin’ where you're supposed to be! Sumbitch
thought you were pretty sneaky, hiding out in the Oort Cloud, didn't ya? Well, Victor Gendeg tracked
your banged-up ass down! Four hillion years of ducking and hiding, but your assis mine now, baby. |
am so freskin' rich the damn Adrofdlers are gonnaenvy me. | have found El Dorado!”

* k% k %

The solar system was young when Jupiter and Saturn migrated into a 2:1 orbital resonance. It
was an interesting time for all of the other bodies there. Chaos reigned until the two giants moved
beyond that dance. The two largest bodies in the system other than the Sun played tug of war in a
game Jupiter won and all of the small bystanders|ost.

Two of the worst losers were minor rocky planets, each with a small core of iron and other
metals, and mantles that had already turned to solid stone. They were set on a collision course. It
would not happen for hundreds of millions of years, but it was inevitable.

When it happened, both bodies shattered their rocky outer layers, exposing their metal cores.
Pieces showered away from the impact in many directions, some into the depths of space, some
into the inner system, where they would eventually meet a dramatic end. Some pelted the third
planet and its moon, part of what its later inhabitants would call the * |ate heavy bombardment.”
Many simply formed a belt, shepherded into shape by resonance with Jupiter and a few other
significant orbs. One of the cores stayed safely in the belt, covered in a thick layer of rubble from
the collision, some its own, and some from the other unfortunate body. The other wasin an
eliptical orbit that flirted dangerously with the dominant gas giant. It was similarly covered with
debris, and had an entourage of orbiting fragments of the same sort.

* * * %

Victor waited impatiently for hissmal ship to maneuver to agentle landing on theicy body. The
magnetometer was unambiguous now. Thisbdl of ice had aniron core, no doubt about it at al. Here, in
one body, was everything needed to build anew city in space. A city?“Hell, | could build awhole
bloody nation with that muthal That thing must be asbig as any core ever discovered. There must be



more meta in that thing than ever was squeezed out of Earth's crust. And man, look at theice readings.
The collison mugt have didtilled thisthing like adamn refinery! Juicy, dripping, soaking damned full of
deuterium and helium-3. | am so freskin® rich I'm gonna be the damned emperor of this god-forsaken
blighted wasteland. And with medica technology today, heck, they'reincreasing life expectancy faster
than aperson ages! If you've got the money, maybe you can live forever! Imagine, Victor, the Immorta
Emperor of Oort! Ah, lifeis sweet!"

He glanced a his communications panel nervoudy. More chatter on the net showed on the display. With
objects out in the Cloud averaging tens of millions of kilometers gpart, on the order of alight-minute,
VOice communications were rare. Instead, most messages were text with attachments, in the form of
e-mail and forum posts. The other dackers operating out here were al gaga over the beam of radio
sgnds coming from a couple of light-decades avay. Let them waste their time.

"Sowhat if theré's somebody saying ‘hi’ out there? Aslong asit kegpstheir attention off me until | can
vaidate my claim. Dumb bastards haven't got a clue where I've snuck off to. Let's take a minute or two
and keep it that way.” He sprang ever so gently over to hiscomm pand in the gravity that a most was not
there, and settled in front of the keyboard.

Victor had scheduled the last stop of hisflight plan asavisit to arather boring little ball of ice that had
drifted near Rendezvous 3 Station, amere sixteen million kilometers away. The other net participants
expected he would land hislittle explorer and have hisrobots boreinto it and seeif it held any worthwhile
icesor rock dust. They would expect his communications to be sporadic, but would expect an

occasiona check-in. Thelast thing Victor wanted was a rescue party to come after him, so heleft a
communicationsrelay and histransponder on the little comet, taking only enough ice fromiit that he could
afford along, hard blast of compressed gas to move him well away from the body. And then, when far
enough away that nobody was likely to notice, he goosed the fusion reactorsto alow burn, and fed a
rich dose of reaction massinto the relaivistic e ectron beam that generated histhrust, and snuck away to
investigate the more distant object only he recognized as specid.

Had anyone been ddliberately monitoring, the ploy would not have worked. But there were only a
handful of ships operating out of Rendezvous. No traffic control system was needed, and the ships
generdly stayed in touch voluntarily. The volume of space they explored was vast and lonely, and they
had no one to depend on but each other.

"Yeah, likel figured. Theidiotsaredl looking for little green men instead of exploring. Well, hell, guess|
would too if | didn't have the discovery of athousand lifetimes afew kilometers away. They'll probably
think I'm adoofusif | don't chimein. Better read up. Huh? Crap! Well, no damned wonder they're so
worked up."

* * * %

Rockhound: SEARCHER, WHERE YOU AT FELLA? THE SETI LEAGUE HASINCOMING
FOR YOU.

Searcher: JUST GOT IT ROCKDOG. HOLD YOUR HORSES, THISISA BIG MUTHA FILE,
AND ENCRYPTED. SO, LET'SSEEIFI CAN TELL YOU ABOUT IT ... YEAH, ITSNOT
CLASSIFIED, THEY JUST WANT METO SEEIT FIRST. HEY, IT'SFROM DR. SETI
HIMSELF! UH ... HOLY CRAP, DOG, THE LEAGUE'SANALYSISTEAM ISACTUALLY
STARTING TOMAKEA LITTLE SENSE OUT OF THAT SIGNAL. IT EVIDENTLY
CONTAINS SOME KIND OF ROSETTA STONE. THE TROUBLE IS, WITH THE ROSETTA
STONE WE KNEW ONE OF THE LANGUAGES. WITH THISONE, THEY ONLY HAVE A
VAGUE IDEA OF A FEW WORDS BECAUSE THEY'RE ACCOMPANIED BY PICTURES.
WTF??BUT HE SAYSTHEY THINK THE TRANSMISSION IS—HOLD ON TO YOUR



HELMET—A religious TRACT! ROFL!

lceman: AAARGH! JUST OUR LUCK! WE GOT NEIGHBORS AND THEY'RE BLOODY
DAMNED REORGANIZED BORN-AGAIN SEVENTH-DAY ALIEN EVANGELISTS

ANYBODY HEARD FROM WIENER LATELY?THAT BOY NEEDS TO GET HISHEAD OUT
OF THE ICE MORE AND LOOK AROUND. ALL THISGOING ON AND ALL HE CAN
THINK ABOUT ISMAKING HOLES. DON'T ‘PRECIATE HOW SPECIAL THISPLACEIS.

* * * %

"Victor, dammit. Not Winner. Not Wiener.” But Victor kept the sentiment to himsalf. The delight the
other prospectorstook in his objections to the nickname was the very reason they inssted onit.

Wiener: I'M HERE, ICE. BEEN DOWN THE BORE FREEING A STUCK ‘BOT.

lceman: YOU MAKE USNERVOUS, KID. LEAVEIT, SEND IN ANOTHER ONE. UNLESS,
OF COURSE, IT FOUND SOMETHING GOOD. YOU FIND SOME METAL?

Iceman: WIENER? WHERE'D YOU GO, BOY?

Wiener: SORRY. GOT BUSY FIXING SOMETHING AND WASN'T WATCHING THE
SCREEN. ASTRONOMER METAL MAYBE, NOT ENGINEER METAL. THISBALL OF ICE
HAS ENOUGH SILICON CARBIDE IN IT TO SET UP A SANDPAPER FACTORY. IT'S
EATING UPHARDWARE.

lceman: SCREW THAT. THERE ARE A TRILLION OTHER TARGETSUPHERE, AT LEAST
HALF OF THEM A BETTER BET. YOU BEEN OUT A LONG TIME. COME ON BACK TO
RENDEZVOUS AND RUN SOME LAPSIN GRAVITY.

lceman: OH WEEEE-NER? DURN, THE BOY HAS A SHORT ATTENTION SPAN.

Wiener: GOT BUSY AGAIN. | CANT SPARE THE ‘BOT. YOU EVER TRY GETTING
WARRANTY REPAIRS DONE UP HERE?| ALMOST HAVE IT FREE, JUST CAME UP FOR
SOME TOOLS. LOOK, | KNOW SOME OF YOU OLD FARTS GOT NOTHING BETTER TO
DO THAN STARE AT A SCREEN WAITING FOR CHAT, BUT CUT ME SOME SLACK IF |
DON'T ALWAYSGET RIGHT BACK TO YOU, OKAY?

Iceman: UNDERSTOOD. WELL, GET BACK HERE BEFORE YOUR BONESTURN TO
MUSH. OF COURSE, IF THAT HAPPENS, THAT'SA SWEET LITTLERIGYOU FLY. I'M
SURE I'LL FIND A TAKER FOR HER.

Wiener: I'M GETTING MY EXERCISE POINTS. | THINK YOU JUST WANT ANOTHER
STOOL KEPT WARM IN YOUR BAR.

lceman: LOL! WELL, THAT TOO. BUT TRUST ME, TUGGING ON RUBBER BANDSHALF
AN HOUR A DAY AINT THE SAME ASGRAVITY, EVEN THE ARTIFICIAL KIND. THAT'S
HOW COME | DON'T GO OUT ANYMORE, | WAS SCREWING UPMY WHOLE
MUSCULAR-SKELETAL WHO-HAH. THE CLOUD HAS BEEN HERE A THIRD THE AGE OF
THE UNIVERSE. IT'LL KEEP. NO GOOD STRIKING IT RICH IF YOU'RE NOTHING BUT A
SACK OF RUBBER. COME ON BACK WHEN YOU GET A CHANCE AND WE'LL ALL
RAISE A TOAST TO GETTING A PHONE CALL FROM ET.

Wiener: | WILL SOON, BUT I'VE GOT BILLSTOPAY. CU LATER.

* * % %



The core made thousands of orbits before the fateful encounter. It finally came too close to
Jupiter. The giant tugged on it, changing its direction. The hundreds of tiny pieces of debris
orbiting the core swung off into a spiral string of pearls, but generally tagged along behind the
larger body, asit made one final loop around the gas giant. The next pass was very close, nearly a
plunge into the deep atmosphere and oblivion. Instead, it swung sharply around the ponderous
planet, and, like a skater grabbing a handle on a moving Zamboni, changed its direction. It
acquired more velocity in the direction of Jupiter's orbit, but also was pitched to an angle above
the ecliptic. In this maneuver, two things happened. First, the core acquired more speed, almost
enough to escape the Sun's gravity entirely. Second, the huge tidal forces tugged at the covering
of debris. Some pieces came free, and the core acquired spin as the resulting imbalance swung
into the steep gradient of Jupiter's gravity well. Asit departed the big planet, more and more
pieces of rock flew off from the equator, and other pieces tumbled to replace those lost. Some of
the escapees crashed back to the surface, knocking off more pieces. Others escaped the feeble
gravity of the core and began spreading out fromit. All were heading in roughly the same
direction, toward the cold, dark, almost empty outer reaches of the solar system.

Victor could barely contain his excitement asthe ship settled the last few metersto the surface of theicy
planetoid, and held his breath as he fdlt the soft crunch of the pads settling into the texture of old snow.
While the computer ran the shutdown sequence, he turned to the robot pandl and made ready to deploy
aborebot.

In minutes, theintelligent drill head was grinding itsway into theice. Asit went, it heated the spoail,
vaporizing the most volatile gasses and using them to blast the snowy spoil out viaaflexible duct. The
solid portion of the spoil was gected out over the surface of the body, and made an unusua balistic
snowstorm in that direction. Part of the snow would eventudly circle the planetoid and shower the ship
with agentle dusting of white flakes. The resulting ring would eventualy be visble, but by thet time,
Victor's claim to the object would be solid. Some of the gas was processed through a permselector. The
va uable deuterium and helium-3 were saved, dong with samples of the lessvolatile materids. Victor
studied the analyses with greedy eyes.

"Good stuff. Sweet stuff. Some tar on the surface and the usud mix of dugt, but so far thisoneis mostly
ice. Easy digging, but well probably hit harder ice soon. Long way to go to the core. Oh, mamawould
have been so proud! Her boy's gonna be the richest muthain the system.”

An audio annunciator on the ‘ bot panel beeped to indicate the borebot had just passed one hundred
meters of depth. Victor tossed his head in mirth. “ Oh yeah? Well, you're probably right, | ana
potty-mouth. But you don't mind, do you? Y ou've been with prospectors before. No, | don't awaystalk
likethis, usudly just when I'm done.”

A hydraulic cylinder in the belly of the ship groaned alittle asit adjusted to the increasing load. Victor
grinned. “Oh, you think you count as company, do you? Now you want to be my friend, now that I'm the
richest son of abitch since this core's brother was found. Hell, probably richer'n that, because that rock
was so freakin' dry it made the Saharalook soggy. Y eah, now everybody will want to be Victor
Gendeg's buddy. But you? Well, | don't even own you. Y ou're leased. | guess that makes you awhore,
doesn't it? A lousy damned painted lady whaose pimp rents her out to any prospector that shows afancy
to her. Y ou do redlize the second thing | gotta do when we get back, right after | filemy claim, isget my
hooksin abigger ship, don't you?"

A pressure regulator hissed back in the life support system asiit replenished itself with comet ges.

"Wdll, don't worry, you're apretty little thing. Maybe I'll make Ice an offer, and keep you anyway.
Maybe I'll build me a palace and put you up on top as aspire, and come up here and ook out the



windows and survey my empire.”

He glanced at the andyzer. “Mmmm, interesting little pocket. Olivine, plus some boron and duminum. |
do beievethisbal of junk has got alittle of everything. But we're nowhere near the good stuff.”

Victor opened adrawer and extracted a cushioned sack, from which he drew a curious piece of materid,
haf rock, half metal. “Computer, cabin video log on. Hello, little buddy, do you know where you are?|
think we just found your mama. And we couldn't have doneit without you!"

With hisfree hand, he dipped his sppy-cup into awater dispenser. “We now have fresh water from El
Dorado. Timefor atoast.” He removed the cup from the dispenser, tipped it, and opened the valve. A
smdll blob of water formed, which he shook loose. It dropped gently toward the flake of asteroid. “ Y ou
get thefirgt taste.” When the drop hit the stone, he put the cup to hislips and took asip, then grimaced a
little. “Ugh, needs more dissolved oxygen, and maybe atouch of whiskey. But it isnow officid, little
friend: Were onewith El Dorado.”

* * * %

The core sailed out into the dark reaches of the solar system, out into the freezing realm where
ice, not rock, dominated. But the distance between the icy bodies was so great that the space
might as well have been empty. The original string of tiny moons that accompanied it to Jupiter
had long since drifted far away. Thousands of the pieces of rubble that had been stripped fromits
surface still tagged along, most no larger than a pebble. It had now lost most of its velocity, but
the tug from the star that had fostered its birth was all but gone as well. Had it picked up just a
little more kinetic energy from its last encounter with Jupiter, it would have sailed into interstellar
space. Instead, it arched slowly amid the scattered ice, reached a near standstill, and then turned
and headed back in. Aninvisible trace of frost covered the core and its companions on that first
million-plus-year foray into the Oort Cloud.

But after two thousand passes, the frost was significant. And with each return to the inner system,
the frost melted and found its way into cracks. And on each return to the icy darkness, the
moisture froze again, a little deeper inside. Eventually the ice freed pieces entirely, although they
lay where they were in the tenuous gravity. And once in a while, during a pass through the inner
system, or after the rare impact of a tiny fragment of comet, one of those pieces would be ejected
from the surface. These often joined the entourage of small bits and pieces orbiting the core. They
replenished that population, as other pieces were nudged further away by continued gravitational
encounters.

The core was leaving a trail of breadcrumbs to follow.

* k k %

"Look at thisthing!” Victor held the odd stone up asif to show it to the ship. “ Y ou got any ideawhat this
thing is? This, my new tin friend, isthe key to atreasure chest. One of many, but an important one. That
hunk of iron down in thisice bal isthe largest piecel€ft of alittle planet that got smashed dl to crap
about four hillion years ago. Folks have found pieces of thisthing al the hell over the solar system. Pieces
of it formed some of the craters on the Moon. They've found chunks on Mercury, Mars, and every moon
of every outer planet except Pluto, which is okay since Pluto is not aplanet this month. The asteroid belt
islousy withit. Lots of piecesin Jupiter's Trojan points, too. But the negt thing, the redly neeat thing, is
that there are pieces of it zipping in and out of the Oort cloud.

"Y ou'rein the prospecting business. Y ou've been a prospector's painted lady before. Y ou know that
everybody out here wantsto find meta, the good engineering kind, and ‘tain't much to be found. No,
granted, alittle piece like this, with only afew hundred grams of iron globbed on one side, isnot going to



build many fleets. But little pieceslike these are clues to where the big pieces are. They're so important,
the government gives grantsto guys like meto track them down and figure out their history.

"I found thislittle piece coming in from the cloud to the inner system. | had a pretty good idea of whereto
look because of where all the other pieces have been found. Onelook at thisrock, and every expert
identified it as aflake off the core/mantle interface. A little analysis of the cosmic ray damage to the faces
tells us about how long ago it came off the core. That narrowed down the time when we know the core
was il orbiting fredy. And nobody was finding any younger pieces.

"It has been no big secret that al these pieces came from the same parent, and that it must be looping
thru the Oort Cloud. People have been back-cal culating the trgectories for decades, hoping to figure out
exactly whereit is. They've worked out just when each close star pass occurred; al the interactions with
theinner planets and ice giants, they've even figured exactly when—a3.748212 billion years ago—this
thing crossed Jupiter's path once too often and got pitched out of the inner system. We know where it
ought to be; close enough that aradar search should turn it up. But it's not there.

"So | got to asking mysdlf, how could abig iron cannonball that ought to reflect radar like nobody's
businessjust vanish? Everybody e se waslooking for missing perturbationsin the orbital mechanics. Me,
| realized most of those supposed perturbations were too small to matter. The orbital period of this core
wasalittle over amillion years, so it didn't have but afew thousand passesthru theinner system, and we
have the perturbationsin the inner system nailed down. The Oort Cloud isn't chaotic, it iswonderfully
predictable. Once we got al the close star passages catal oged, and mapped al the ice giants, the
chances of amissng perturbation started getting pretty smdl. The fragments, like thisone, were dl
coming in where they should be. There was no missing perturbation. So | started looking for the event
that was so unlikely, nobody serioudy considered it. The possibility that the cannonball hit a snow bank
way out here somewhere.

"Therés another class of fragmentsfolks are very interested in. The folksliving down in the asteroid belt
need volatiles as badly asthe folks out here need metal, only there are awhole lot more peoplein the
belt. So what do they do? They chase down the little minor comets that scream through on aregular
basis. And what do they find? Lo and behold, alot of the little comets come from common parents, too.
But, comets are a different department, and nobody seemed to make the connection.

"So dl | had to do was ook up the database of al the comet fragments and their extrapolated parents,
compare that to the possible orbits of the core, and figure out where the collison could have taken place.
And | got amatch, but it was nearly abillion years ago. | couldn't know exactly what happened in the
collison, but | did know what direction the core hit from. The comets had al radiated on that same
heading, and that told me it was a dead-center hit. Because of that, | knew what range of changes would
occur in the orbit of the object that was hit. | knew that the resulting object would be denser than in
should be, acouple of oddball orbital parametersthat gave me abeltin which it could reside, what class
of object it was, and that it should show evidence of aparticular type of hit. That narrowed the
possibilities down to afew thousand known bodies. Looking at those, | could seeif their massesfit the
oddba Iness of those orbital parameters. That got me down to afew hundred candidates.”

The ship's plumbing gurgled asit switched the flow of liquid gas from afull storage tank to one that was
empty. Victor grinned and nodded.

"What led meto thisone? Simple, redly. Two of the best candidates were closest to this outpost. | could
affordtoreachit.”

He looked at the clock. “1'd better ping the net so they know I'm 4till alive.”

* * % %



Searcher: OKAY, GUYS, DR. SETI JUST SENT A NEW UPDATE ON THE TRANSLATION.
I'M STARTING TOGET JUST A LITTLEALARMED. THELITTLE FERRY TEAM STILL
THINKSIT ISA RELIGIOUS TRACT, BUT IT DOESN'T SOUND LIKE THEY'RE TRYING TO
CONVERT US. MORE LIKE HELLFHIRE AND DAMNATION. THEY'VE MANAGED TO
TRANSLATE A FEW PHRASES. ONE SEEMSTO TRANSLATE ROUGHLY AS
“CORRUPTION OF CREATION.” ANOTHER IS“LOOK THISWAY” FOLLOWED BY
SOMETHING THEY CAN'T MAKE OUT, THEN “SEE YOUR DAMNATION.” NEAR THE
END OF THE MESSAGE THEY SAY, “CONSUMED IN FIRE."

Rockhound: | USED TO HAVE A NEIGHBOR THAT TENDED TO SAY STUFF A LOT LIKE
THAT WHEN | WASA KID.

lceman: WELL, ASLONG ASTHEY'RE OVER THERE AND WE'RE OVER HERE, I'M NOT
TOO WORRIED.

Frogty: FROSTY CHECKING IN. I'M HEADING BACK WITH A FULL LOAD OF VOLATILES
BUT NOTHING SPECIAL. MAN, ALL MY LIFEI'VEWANTED TO GET A CALL FROM ET.
AND NOW HETELLSUSTO GO TOHELL?WHAT DID WE EVER DO TO HIM?

Rockhound: HEY, FROST, GOOD TO HEAR FROM YOU. MAYBE OLD ET HASBEEN
PICKING UPOUR TELEVISION BROADCASTS. EVEN | FIND SOME OF THOSE PRETTY
OFFENSIVE.

Wiener: WIENER CHECKING IN. MAMA TOLD ME NOT TO ARGUE ABOUT RELIGION,
SO I'LL STAY OUT OF IT. I'LL BEFILING A CLAIM WHEN | GET IN. OUT.

lceman: WE'LL BE LOOKING FOR YOU, KID. DECIDED TO OPEN THAT SANDPAPER
FACTORY AND SETTLE DOWN?

Searcher: ANY OF YOU GUYSEVER DO THE CALCULATIONS ON HOW FAR OUT YOU
COULD PICK UP A BROADCAST TELEVISION SIGNAL?IT'SPRETTY DISMAL. AT
TWENTY LIGHT-YEARS, YOU'D NEED THISHUGE HIGH-GAIN ANTENNA ABOUT THE
SIZE OF A PLANET, AND IT WOULD HAVE TO BE DIRECTED STRAIGHT AT US,
SCANNING A BROAD RANGE OF FREQUENCIES. AND YOU STILL PROBABLY
COULDN'T EXTRACT ANY INFORMATION FROM THE SIGNAL. WE SETIZENSHAVE
BEEN LOOKING FOR A SIGNAL LIKE THAT FOR OVER A CENTURY. EVERY FEW
DECADESWE PICK UP A SNIPPET OF SOMETHING THAT LOOKS LIKE A SIGNAL AND
THERE'SA LITTLE EXCITEMENT, BUT WEVE NEVER GOTTEN ANYTHING CLEAR,
CONTINUOUS, AND UNAMBIGUOUS. NOT UNTIL THISSIGNAL CAME BLASTING IN.
I'M WONDERING IF MAYBE THEY PICKED UP OUR RADAR PINGS, FROM ALL THE
MAPPING WE'VE BEEN DOING OUT HERE.

|ceman: SO HOW COME THIS IS SO STRONG IF OURS WOULD BE SOHARD TO
DETECT?

Searcher: BEST GUESS, THEY'VE GOT A HIGH-GAIN ANTENNA THE SIZE OF A PLANET
POINTED AT US, AND THEY'RE CRANKING A FEW BILLION WATTSOUT OF IT. AND
WE'VE GOT A BUNCH OF DECENT-SIZED DEEP-SPACE ANTENNASPOINTED AT EVERY
HABITABLE-LOOKING STARWITHIN ABOUT SEVENTY LIGHT-YEARS, WITH SOME
FAIRLY SOPHISTICATED LISTENING EQUIPMENT ON EACH ONE. WE DON'T KNOW
WHAT THEY DETECTED, BUT THERE ISNOT MUCH DOUBT THE MESSAGE ISMEANT
FOR US, BECAUSE IT ISDEFINITELY BEING BEAMED STRAIGHT AT US. BIG PART OF



MY MISSION ISTO COMPARE SIGNAL STRENGTH HERE TO MEASUREMENTSWE ARE
GETTING AT THISDISTANCE AT RIGHT ANGLES. ITSCOMING RIGHT DOWN OUR
THROATSHERE IN THE VICINITY OF RENDEZVOUS, STRAIGHT FROM THAT LITTLE
YELLOW STAR OVER YONDER, RIGHT TOWARD OUR LITTLE YELLOW STAR, WITH
THISOUTPOST RIGHT ON THE LINE, GIVE OR TAKE A FEW HUNDRED MILLION
KILOMETERS.

Rockhound: STILL SOUNDSLIKEMY NEIGHBOR. IT SEEMED TO OFFEND HIM THAT WE
JUST EXISTED.

Searcher: LATEST UPDATE. THEY DECIDED TO TAKE “LOOK THISWAY” LITERALLY.
THEY CALLED SOME FRIENDSAND PUT A BIG TELESCOPE ON IT, AND THEY SEE A
NEW CLASS OF OBJECT THEY CAN'T UNDERSTAND, RIGHT IN THE GLARE OF THAT
STAR THE SIGNAL ISCOMING FROM. VERY HOT GAMMA RAY S. THEY'RE ASKING TO
GET ONE OF THE LARGE DEEP-SPACE ARRAYSTRAINED ON IT TO SEE IF THEY CAN
GET A BETTER LOOK. CALL ME PARANOQID, BUT I'VE GOT THIS CREEPY FEELING
THAT MAYBE ET HASLAUNCHED SOME KIND OF DOOMSDAY WEAPON. A BIG BALL
OF ANTIMATTER MAYBE?IT SOUNDSLIKEIT ISPRETTY FAROUT, BUT WHO
KNOWS?GUYS, I'D LIKEYOU TO BEREADY IN CASE THEY ASK USTO DO
SOMETHING LIKE SETTING UP TO TAKE MEASUREMENTS OR EVEN MOUNT SOME
KIND OF DEFENSE.

Rockhound: COUNT ON ME.
Iceman: RENDEZVOUS3 STATION ISAT YOUR DISPOSAL.

Violet: VIOLET CHECKING IN. YOU BOYSKNOW | ALWAYSDO WHATEVER I'M
ASKED.

Frosty: ANYTHING YOU NEED, ASK.

Crusty: CRUSTY CHECKING IN. I'M PRETTY FAR EAST. YOU HAVE MY COORDINATES
IN CASE I'M IN A POSITION TO DO ANYTHING.

Stinky Pete: STINK CHECKING IN. I'M NORTH A COUPLE OF AU. AT YOUR DISPOSAL.

Searcher: I'M TRANSMITTING THE ENCRYPTION KEY FOR THE SETI LEAGUE
MESSAGES. | HEREBY MAKE YOU GUY SHONORARY MEMBERS. FEEL FREE TO READ
MY MAIL.

* * * %

The core passed thru the Oort cloud nearly three thousand times before it crossed paths with an
ancient, pristine, primordial snowball. The icy body was large, sufficiently so to be round and to
have formed differentiated layers. It might arguably pass as a Pluto-class dwarf planet by some
definitions. It was about to change to a classification all its own.

Neither body was moving especially fast relative to the other, and their feeble gravities
accelerated the approach only a little. The collision was gentle by astronomical standards. The
core plunged into the snowball virtually dead on, lodging near the center. Displaced ice
propagated ahead of the core, and gected a shower of icy chunks on the opposite side, much asa
bullet hitting a ripe melon might gject a spray at the exit wound. The remaining energy of the
collision became heat, not a great amount, but to a body used to hovering near absolute zero, it
was like being stabbed with a hot poker. Gas spewed from the fissures as the material around the



core melted and boiled.

The object froze again within a few millennia, preserving scars that would be unchanged in a
billion years.

* * * %

Victor crosschecked the readings from the borebot with those from probes he had dispatched to orbit El
Dorado. Despite an unexplained background neutrino noise, he could tell exactly where the core was,
and it was abeauty. Theiceit was buried in was abonus, not a nuisance, for, although volatileswere
relaively plentiful in the Cloud, the distance between bodieswas hardly trivia, and nobody likesto haul
water from adistant well. Some miners liked the shielding deep ice provided.

The borebot was nearing the core, grinding through hard ice that now produced odd pieces of rock and
metal. He dowed its pace as the sensors indicated that there were only afew metersto go. The sampling
instruments displayed aforest of new peaks.

"EDS showsiron, nickel, duminum, copper, yada, yada, gold, slver, platinum, theworks! It's like getting
achemistry set for Chrissmas. | am so disgugtingly rich.”

The robot panel beeped and he looked at the display. * Starting to make contact. Okay, stop boring and
just clean up with the lasers. Nice and easy."

The borebot finished exposing the metdlic core, then backed off to alow the surface to be imaged.
Victor sudied theimage proudly, his eyes glancing to the piecein his hand for comparison. The texture
was amazingly similar. The shape ... His eyes focused on one spot of the borebot's field of view, and he
leaned closer to be sure. He traced hisfinger around one feature of the image.

"Borebot two, zoom image to the indicated area. Scan holographically. Okay, now cut aforty centimeter
core at the indicated position, depth ten centimeters, and transport it to the surface.”

He held the piece in his hand up at arm'slength, and compared it again to the image. “ Can't be. That
would just be too weird for words."

* * * %

Searcher: ALL NET ALERT! THE LATEST TRANSLATION ISIN. “CORRUPTION OF
CREATION, ABOMINATION OF THE WORD, LOOK THISWAY. THE HY DROGEN
SUCKING LIGHT-CHASER COMES. SEE YOUR DAMNATION APPROACH,
UNSTOPPABLE. YOU ARE TO BE CONSUMED IN THE FIRE OF YOUR OWN STAR. OUR
OBLIGATION TOWARN ISFULFILLED. PREPARE TO DIE.” THE SETI LEAGUE SAY S
THEY ARE NOW CHECKING WITH EVERYONE THEY KNOW TO SEE IF
“HYDROGEN-SUCKING LIGHT-CHASER” MIGHT MEAN A BUSSARD RAMJET.

Violet: SO YOU WERE RIGHT. THEY DID LAUNCH SOMETHING AT US. DO YOU
SUPPOSE THEY CAN ACTUALLY TARGET EARTH FROM THAT FAR AWAY?

lceman: OH, NICE. THEY'RE GENOCIDAL MANIACS, BUT AT LEAST THEY'RE ETHICAL!

Rockhound: WHAT'STHISABOUT A BUSSARD RAMJET?| THOUGHT THOSE WERE JUST
SCIENCE FICTION GADGETS. AND | THINK | ALSO READ THAT THE IDEA WOULD NOT
WORK. SOMETHING ABOUT EXCESSIVE DRAG.

Searcher: NEGATIVE, ROCKDOG. ACCORDING TOMY DATABASE, THE IDEA WAS
PUBLISHED BY DR. ROBERT W. BUSSARD IN 1960, IN A SCIENTIFIC JOURNAL CALLED



Astronautica Acta. BACK IN THE LAST MILLENNIUM, THERE WERE A FEW PAPERS ON
FLAWED DESIGNS THAT COULDN'T WORK, BUT THERE ISSTILL SERIOUS WORK
GOING ON IN THE FIELD. GIVE ME A MINUTE TO READ THIS.

Rockhound: | LIKE YOUR ANTIMATTER IDEA BETTER.

Searcher: ROCK, THE LATER STUDIES DETERMINED THAT THE DRAG OBJECTION CAN
BE OVERCOME IF THE ENGINE DOESNOT ACTUALLY BRING THE HYDROGEN UPTO
SHIP SPEED. A WORKABLE VERSION WOULD USE RELATIVISTIC FLOW DYNAMICS
TO COMPRESS THE FUEL EXTERNAL TO THE SHIP AND CAUSE IGNITION, SOMETHING
LIKE A SCRAMJET.

Rockhound: SOWHY HAVEN'T WE BUILT ONE?

Searcher: WE STILL DON'T KNOW HOW TO BUILD A REACTOR THAT FUSES
ORDINARY HYDROGEN TO PRODUCE USEFUL ENERGY .

lceman: WHAT ARE WE LOOKING FOR AND HOW DO WE STOPIT?

Rockhound: WHAT ABOUT ANTIMATTER? WOULDN'T AN ANTIMATTER ROCKET ALSO
“CHASELIGHT"?

Searcher: I'VE GOT ANOTHER MESSAGE COMING IN. ROCK, AN ANTIMATTER ROCKET
STILL OBEY S THE ROCKET EQUATION. TO APPROACH LIGHT SPEED ASCLOSELY AS
A RAMJET CAN, THE FUEL TO PAYLOAD MASSRATIO WOULD HAVE TO BE
PHENOMENAL, AND THE PROJECTILE WOULD BE A FEATHERWEIGHT BY THE END OF
THE FLIGHT. A RAMJET WOULDN'T LOSE MASS; IN FACT RELATIVITY SAYSIT gains
MASS. MAYBE A LOT OF IT. BUT THERE'SALSO A HYBRID DESIGN, ONE THAT USES
ANTIMATTER FUEL BUT SCOOPSUP HY DROGEN TO REACT AGAINST IT AND SERVE
ASREACTION MASS.

Rockhound: THERE YOU GO; MAYBE WE'RE BOTH RIGHT. BESIDES, WITH
ANTIMATTER, IT DOESN'T MATTER IFIT ISGOING FAST, IT'SJUST BAD NEWSIFIT
TOUCHESYOU.

Searcher: OKAY, THE NEW MESSAGE ISIN. THE ABSTRACT SAYSTHEY HAVE
CONFIRMED THAT THE SPECTRUM OF THE NEW OBJECT ISCONSISTENT WITH
BROADBAND THERMAL EMISSIONS, IONIZED HY DROGEN, AND ELECTRON/
POSITRON ANNIHILATION, BLUESHIFTED TO 0.992 C.

Rockhound: | HATETO SAY | TOLD YOU SO, BUT SEE, ANTIMATTER! IF WE CAN SEEIT,
WE SHOULD BEABLE TO STOPIT. ANY CHUNK OF MATTER WOULD DO THE JOB.

Searcher: POSITRONS DON'T NECESSARILY MEAN IT'SAN ANTIMATTER PROJECTILE.
PROTON-PROTON FUSION WOULD HAVE TO BE THE FIRST STEPIN USING PLAIN
HYDROGEN FOR PROPULSION, ASSUMING THEY USE FUSION AT ALL. MOST OF THE
USEFUL ENERGY FROM P-PFUSION ISFROM A POSITRON THAT ISEMITTED WHEN
ONE PROTON CHANGES TO A NEUTRON. AND READ MY TRANSMISSION AGAIN ...
THAT'S99.2% OF THE SPEED OF LIGHT! | THINK THAT THING ISAN INTERSTELLAR
RAMUJET. AND I'M NOT SURE WE can STOPIT. GIVE ME A MINUTE OR TWO TO DO
SOME NUMBER CRUNCHING.

Rockhound: YOU CRUNCH, I'LL CATCH UPON MY RAMJET READING.



Searcher: YEAH, JUST ASI| FEARED. LET'SSAY WE CAN SEE THISASA TINY SPECK AT
ONE LIGHT-YEAR AWAY. AT THAT SPEED, IT WOULD BE LESSTHAN THREE DAY S
BEHIND THELIGHT. ITISA LOT CLOSER THAN IT APPEARS. A lot! | DON'T THINK
THERE WOULD BE TIME TO REACT. DAMNATION, THISINFORMATION ISAT LEAST
3.3DAYSOLD DUETO THE TRANSMISSION TIME. WERE CLOSER TO THISTHING
THAN EARTH, BUT WE'RE WORKING ON OLD DATA.

lceman: HOW FAR AWAY ARE THEY SEEING IT WITH THAT BIG TELESCOPE?

Rockhound: ISTHAT THE TELESCOPE THEY'VE BEEN USING TO SPOT EARTH-SIZED
PLANETSAROUND STARS?

Searcher: THEY DON'T HAVE A DISTANCE YET, BUT IFIT REALLY ISGOING THAT
FAST, IT WILL APPEAR TO GET BRIGHT FAST. MAYBE WE DON'T NEED A TELESCOPE
WITH A 10-KILOMETER APERTURE ANY MORE. EVERYBODY, YOU KNOW THE STAR
WE'RE GETTING THE TRANSMISSION FROM. PUT YOUR TELESCOPES ON IT AND SEE
IFYOU SPOT SOMETHING THAT SHOULDN'T BE THERE. | KNOW ALL YOU
PROSPECTORS HAVE FANCY SPECTROMETERS. CAN ANY OF YOU PICK UPHOT
GAMMAS?

lceman: THE STATION CAN. | KNOW WIENER'S SHIPHAS A GAMMA SCOPE, TOO,
BECAUSE | INSTALLED IT MYSELF. I'M ON IT.

Frosty: | HAVEIT ON MINE.
Violet: | HAVE THAT CAPABILITY. I'LL HAVE A LOOK.

Rockhound: MINE'SBROKEN BUT | THINK | CAN FIX IT. SEARCHER, IF THE RAMJET IS
ACCELERATING FOR THEWHOLE FLIGHT, THAT MEANSIT ISN'T GOING AT A
CONSTANT SPEED FOR THAT WHOLE LAST LIGHT-YEAR. IT WOULD ACTUALLY BE
GOING FASTER NOW. THERE WOULD BE LESSTIME THAN YOU THINK.

Searcher: | HOPE YOU'RE WRONG, ROCK, BUT YOU'RE ALMOST CERTAINLY RIGHT,
AND WE BETTER PLAN THE FASTEST RESPONSE WE CAN SCRAPE TOGETHER. WE
GOTTA GET A HEAD START ON THE DATA. I'VE BEEN LOOKING AT MY DATABASE,
AND HERE'SWHAT | FIND. THISJUST NUMBSMY MIND. BUSSARD'S OWN ANALY SIS
OF THE RAMJET CONCEPT SAID IT WOULD PROBABLY MAX OUT AT ABOUT 99.9999%
OF LIGHT SPEED. CAN YOU GET YOUR MINDS AROUND THAT NUMBER?LET'SBET
THAT ISWHAT IT WILL BE DOING WHEN IT GETSHERE. HEALSO DID A SPECULATION
THAT A REALLY BIG RAMJET, AT THAT SPEED, COULD BEUSED TO TRIGGER AN
EXPLOSION OF A star, NOT JUST A PLANET. LET ME READ PAST THE ABSTRACT.

Stinky Pete: STINK CHECKING IN. | GOT TELESCOPES FROM LONG WAVE IR TO HOT
GAMMA. THE GAMMA'SONLY A HALF-METER APERTURE THOUGH.

lceman: ANYBODY HEAR FROM WIENER?HE'STHE ONLY ONE WHO HASN'T
CHECKED IN. HISGAMMA SCOPE ISA POINT-EIGHT METERWITH A REALLY GOOD
DETECTOR.

Frogty: | GOT A HOT GAMMA PINPOINT ON MY SCOPE ABOUT WHERE WE'RE
LOOKING. REALLY DOWN IN THE NOISE AND NOT GOOD ENOUGH FOR A SPECTRUM
YET. WHAT WAVELENGTHSWOULD WE SEE?



Violet: | THINK | JUST SPOTTED IT. VERY FAINT. | WOULDNT HAVE NOTICED IT IF
SOMEBODY DID NOT TELL MEIT WASTHERE. DOWE HAVE A TRAJECTORY YET?

Searcher: I'M SPEED-READING. HOPE | DON'T MISSANY THING IMPORTANT.
BUSSARD'S SPECULATION WASTHAT AT FULL SPEED, THE RAMJET WOULD HAVE
WHAT HE CALLED A FOUR-DIMENSIONAL TIME-ABLATION SHIELD. WHAT THAT
MEANSISBASICALLY THAT TIMEISMOVING SO SLOWLY ON THE RAMJET THAT IT
DOESN'T EVEN KNOW IT HASHIT A STARUNTIL IT HASPENETRATED ALMOST TO
THE CORE, TO ABOUT 0.02 OF THE STAR'SRADIUS FROM THE CENTER. THE SHIPHAS
ESSENTIALLY BEEN CONVERTING ENERGY INTO EQUIVALENT MASSEVER SINCE IT
STARTED APPROACHING THE SPEED OF LIGHT, SO THE ENERGY RELEASED WHEN IT
FINALLY VAPORIZES IS STUPENDOUS. STARSWORK BECAUSE THEY HAVE VERY
STABLE STEADY-STATE COMPRESSION FORCES BALANCED AGAINST RADIATION
PRESSURE WORKING ON THEIR CORES, WHERE THE FUSION ISACTUALLY TAKING
PLACE. AN EXPLOSION OF THISMAGNITUDE TOTALLY SCREWSUP THISBALANCE.
BUSSARD CALCULATED THE EFFECT OF THE RAMJET EXPLODING WOULD BETO
OVERHEAT A LARGE LOCAL AREA OF THE CORE, WHICH WOULD ESSENTIALLY
UNDERGO SOMETHING LIKE A SUPERNOVA IMPLOSION. THAT, IN TURN, BLOWS UP
THE STAR. A WEAPON LIKE THAT WOULDN'T JUST KILL EARTH, IT WOULD KILL
EVERYTHING IN THE WHOLE SOLAR SYSTEM! DAMN, THESE GUYSMUST REALLY
HATEUS.

Rockhound: DAMN BUSSARD TO HELL FOR DREAMING THAT THING UP!

Searcher: ROCK, JUST A GUESS, BUT I'D BEWILLING TO BET GOOD MONEY THAT
BUSSARD NEVER VISITED THE STAR SYSTEM THAT LAUNCHED THISTHING. IF
NOBODY HAD DREAMED UP THISIDEA, HOW WOULD WE EVER REALIZE WHAT THAT
THING WASAND MAYBE HAVE A CHANCE TO STOP IT? AND FURTHERMORE, IT
TURNSOUT HESTHE GUY WHO INVENTED THE P-B11 POLYWELL REACTOR THAT
RUNS YOUR SHIP, AND WE MIGHT NOT EVEN BE UPHERE WITH A CHANCE TO DO
ANYTHING IF NOT FOR HIM. ICE, YOU ASKED HOW TO STOP IT? BUSSARD FIGURED
A 200-KM ASTEROID IN THE PATH OF THE THING OUGHT TO DO THE TRICK, IF YOU
COULD INTERCEPT IT FAR ENOUGH OUT. THAT SHOULD DESTROY THE SHIPITSELF,
ALTHOUGH | SUSPECT THE FRAG COMING OFF THE COLLISION WOULD NOT BE TOO
PEACHY TO BE AROUND.

Iceman: ASTEROIDS ARE IN SHORT SUPPLY OUT HERE, SEARCHER. WOULD AN ICE
BALL OF EQUIVALENT MASSDO THE JOB? THE TROUBLE IS, THERE ARE ABSOLUTELY
NO MASSDRIVERSOUT HERE LIKE THEY USE TO MOVE ASTEROIDSWITH. LET'S SEE,
AN ASTEROID LIKE THAT WOULD BE, SAY, 5 X 1018 KILOGRAMS. SO, LET'SSAY WE
HAVE 24 HOURS, FROM A STANDING START, YEAH, WE MIGHT MOVE A BODY OF
THAT MASSABOUT HALF ITSDIAMETER IFWE REDLINED THE REACTORSAND
PUMPED REACTION MASS FROM THE BODY ITSELF.

Searcher: I'M HAVING A BRAIN FART GUYS. HONESTLY, | JUST PASSED GASAND IT
GAVEME A WILD IDEA. AN INTERSTELLAR RAMJET ISDESIGNED TO COLLECT
INTERSTELLAR HYDROGEN, AT SOMETHING LIKE MAYBE ONE ATOM PER CUBIC
CENTIMETER, RIGHT? AND HYDROGEN ISACTUALLY A PRETTY PATHETIC FUSION
FUEL. IT ISHARD TO LIGHT OFF, IT'STHE REACTION RATE LIMITER IN STARS, AND IT
ONLY PRODUCESABOUT 1 MEV OF USEABLE ENERGY FROM THAT POSITRON. THE
SAME SHOULD BE TRUE OF THE RAMJET. THE DEUTERIUM-DEUTERIUM FUSION



CHAIN MAKESABOUT 27 TIMES THAT, AND IT LIGHTSOFF A HELL OF A LOT EASIER!
WEVE GOT DEUTERIUM, AND WE CAN MOVE IT RELATIVELY QUICKLY. SO
ANYBODY HERE UP TO CALCULATING WHAT WOULD HAPPEN WHEN YOU PUT A
HUNDRED TONS OF DEUTERIUM, AND MAY BE SOME HELIUM-3 FOR GOOD MEASURE,
AT MAYBE A MILLION TIMESTHE DENSITY OF INTERSTELLAR HYDROGEN, IN THE
PATH OF A MACHINE DESIGNED TO EAT AND BURN INTERSTELLAR HY DROGEN?

Iceman: SO YOUR HOPE ISTHAT THE COLLECTION SYSTEM WILL DIRECT THAT SLUG
OF FUEL INTO THE SHIPITSELF, AND SET IT OFF?YOU'RE PROBABLY OVERSTATING
THEYIELD A LITTLE SEARCHER. | SUSPECT ONLY THE FIRST STEP IN THE CHAIN
WILL OCCUR. THE PROMPT D-D REACTION WOULD ONLY PRODUCE ABOUT THE
ENERGY OF ... 2000 MEGATONS OF TNT. YEAH, THAT MIGHT JUST DO THE TRICK. IT
WOULD BE LIKE DUMPING A LITER OF LIQUID NITROGLY CERINE INTO THE AIR
INTAKE OF AN INTERNAL COMBUSTION ENGINE, TIMES TWO TRILLION OR SO.

Searcher: LET'SHOPE IT'SENOUGH. I'M TRYING TO COMPREHEND THE MASS AND
ENERGY OF THAT RAMJET. THE DEUTERIUM EXPLOSION MIGHT BE NO MORE THAN
A HICCUP IN COMPARISON.

lceman: YOU MAY BE RIGHT. WE'RE THINKING NEWTONIAN PHYSICS. BUT IN
RELATIVITY, F=M.A BECOMESF =g3.M.A. gISTHE LORENZ FACTOR, WHICH AT
0.999999 C IS 707. CUBING IT GIVES 3.536E+08. IT ISOVER 350 million TIMESHARDER
TO AFFECT THISTHING'S SPEED THAN IT WOULD BE AT LOW VELOCITY! NO
WONDER BUSSARD FIGURED IT WOULD TAKE SUCH A LARGE OBJECT TOKILL THIS
THING.

Rockhound: | BELIEVE WERE ALL FLYING MARK Il EXPLORERS. THE RESCUE POD IS
THE WHOLE COCKPIT, COMPUTERS AND ALL. THE SHIPISBRAINDEAD WITHOUT IT.
WE CAN'T SET UP AN UNMANNED MISSION UNLESSWE CAN MAKE IT BACK TO
RENDEZVOUSFIRST.

Searcher: THERE'SNO TIME ROCK. AND | THINK IT WOULD TAKEA MONTH TO
PROGRAM THESE SHIPSTO DO A RELIABLE AUTOMATED INTERCEPT. ANYBODY GOT
ANY QUESTIONSABOUT THE MATH?

lceman: TWENTY-ONE BILLION SOULSIN THE INNER SYSTEM, EIGHT OF USOUT
HERE. DOESN'T TAKE A ROCKET SCIENTIST TO FIGURE THAT MATH OUT, SEARCHER.
| JUST FOUND SOMETHING IN MY DATABASE. IT TURNSOUT THAT AN OUTHT
CALLED DRAPER LABSTOOK A SERIOUSLOOK AT THE RAMJET WEAPON IDEA. THEY
CALCULATED THAT THE THING CAN'T TURN WORTH CRAP. IT HASTO BE LOCKED
ONTO ITSHNAL TRAJECTORY FROM SOMEWHERE BETWEEN 1 AND 1.5 PARSECS
BEFORE IMPACT. THAT'SA MINIMUM OF 3.3 LIGHT-YEARS. WE'VE GOT THAT GOING
FOR US. IFWE CAN DETERMINE ITSTRAJECTORY INSIDE THAT RANGE, WE CAN BET
IT WILL STAY ONIT.

Rockhound: SAYSHERE THE SHIPMAY NOT BE A BIG TARGET, BUT IT COLLECTS FUEL
BY PROJECTING A FIELD OUT IN FRONT OF IT, SORT OF A FUNNEL. THE WIDER THE
FUNNEL, THE MORE AREA IT SWEEPS, THE MORE FUEL IT CAN GATHER. I'M SEEING
ALL SORTSOF ESTIMATES FOR THE DIAMETER OF THE FIELD, BUT THISRAMJET
NEEDSTO BE VERY LARGE TO BE A STAR-KILLER. IT NEEDSABOUT TEN SQUARE
KILOMETERS OF SCOOP AREA FOR EVERY TON OF REST MASSOF THE SHIP. LET'S
SAY ITISASMASSIVE ASAN OLD BATTLESHIP, MAYBE 60,000 TONS, THAT WOULD



MAKE THE SCOOP DIAMETER SOMETHING LIKE 860 KILOMETERS. | KNOW THAT'S
NOT VERY BIG COMPARED TO DISTANCES OUT HERE, BUT ITSBETTER THAN
HAVING TOHIT SOMETHING THE SIZE OF A SHIP, EVEN A BIG SHIP.

Searcher: GOOD FIND ROCK. IF YOU'RE RIGHT, THAT MEANS THE RAMSCOOP WAS
DESIGNED TO PICK UPLESS THAN A KILOGRAM PER SECOND OF HYDROGEN IN
INTERSTELLAR SPACE. A FULL PAYLOAD OF DEUTERIUM WILL DEFINITELY BE MORE
ENERGY RELEASE, PROBABLY IN JUST MICROSECONDS, THAN IT WASDESIGNED TO
PROCESS.

Violet: FOLKS, THE FUEL HASTO BE IONIZED. THE RAMSCOOP ISPROBABLY EITHER
ELECTROSTATIC OR SOME COMBINATION OF ELECTROSTATIC AND MAGNETIC
FIELDS. IT WON'T INTERACT WITH NEUTRALS, AND AT THAT SPEED, IT PROBABLY
CAN'T PROJECT ANYTHING AHEAD OF ITSELF TO IONIZE NEUTRALS. BUT I'M
COMING HOMEWITH A NEARLY FULL LOAD OF DEUTERIUM.

Rockhound: I'VE GOT ABOUT HALF A LOAD.

lceman: RENDEZVOUSHAS ABOUT 6,000 TONS STOCKPILED, WAITING FOR THE NEXT
TANKER TOPICK IT UP. NOWAY TO CHANGE LOCATIONS, THOUGH. I'M
TRANSMITTING THISWHOLE EXCHANGE TO EARTH, BUT THERE ISN'T TIME TO WAIT
FORA REPLY. MAYBE THEY CAN MOUNT SOME KIND OF LAST-DITCH DEFENSE
WITH IT. | HOPE THEY FIGURE OUT THE SAME THING, OR SOMETHING BETTER,
BECAUSE THAT WOULD GIVE THEM ANOTHER THREE DAY STO PREPARE.

Searcher: VIOLET, IFTHISTHING GETS PAST US, EVERYBODY IN THE INNER SY STEM
WILL PROBABLY DIE. YOU MAY BE THE ONLY WOMAN LEFT. DON'T DO ANYTHING
RASH, OKAY?

Violet: YOU GUYSKNOW | LOVETOFLIRT AND | LOVEALL THEATTENTION, BUT
MAY BE, BECAUSE I'M THE ONLY WOMAN WITHIN 300 AU OF HERE AND YOU
HAVEN'T SEEN ANOTHER ONE IN A WHILE, YOU FORGET I'M OVER 80 YEARSOLD.
FORME TO BEANOTHER EVEWOULD TAKE A TEAM OF MEDICAL SPECIALISTSTHAT
AREALL GOING TO COCK IF SOL BLOWS UP.

Rockhound: ANYBODY HAVE ANY IDEA WHY WE CAN'T TAKE THISTHING OUT JUST
BY DUMPING A ROCK WITH A MASSOF A TON OR SO IN ITSPATH? AT THAT SPEED, |
WOULD THINK IT WOULD EFFECTIVELY TURN WHATEVERIT HIT INTO ENERGY. I'VE
ALWAYSHEARD THAT HITTING EVEN LITTLE STUFF AT RELATIVISTIC SPEEDS
WOULD BE FATAL.

lceman: YEAH, ROCK, IT WOULD CAUSE A HELLUVA BANG, IF YOU COULD HIT
SOMETHING ASSMALL ASTHE HULL, WHICH WOULD BE PRETTY DIFFICULT
CONSIDERING IT WILL LOOK LIKEIT'SA LIGHT-YEAR AWAY JUST SECONDS BEFORE
ITHITSYOU. BUSSARD WOULD HAVE BEEN A LOT BETTERAT THISMATH THAN ME,
BUT | THINK THERE'S SOMETHING IN GENERAL RELATIVITY THAT ACKNOWLEDGES
THAT THE RAMJET HAS BEEN GORGING ON ENERGY FOR DECADESWHILE WEVE
BEEN SITTING ON OUR ASSES, AND THAT PROBABLY BIASESTHE IMPACT RESULTS
HEAVILY INITSFAVOR. | KNOW THERE'SAN ASYMMETRY LIKE THAT FOR TIME
DILATION. AND THISWON'T BE SOME PASSENGER SHIPBUILT LIKEA BIG CAN. IT
WILL PROBABLY BE MORE LIKE A BATTERING RAM, TIMES GAMMA CUBED. IF |
WERE DESIGNINGIT, I'D GIVE IT ONE OF THOSE MULTI-LAYERED METEOR SHIELDS,



PROBABLY MADE OF THICK ARMOR PLATE, GENEROUSLY SPACED APART BY A
FRAMEWORK. YOU MIGHT VAPORIZE THE FIRST ONE AND DAMAGE THE SECOND,
BUT THE BULK OF THE THING WOULD SURVIVE.

Rockhound: YEAH, BUT IT'SSTILL MADE OF MATTER, RIGHT? WOULDN'T A
2,000-MEGATON BLAST AROUND THE HULL VAPORIZE IT?

Searcher: NEGATIVE, ROCK. THE ORION PROGRAM, THE ONE WHERE THEY WERE
GOING TO TRY USING NUKES ASROCKET FUEL, REFERENCED SOME DATA FROM A
COUPLE OF BIKINI [SLAND TESTS. THEY PUT BIG STEEL SPHERESVERY NEAR THE
CENTER OF THE BLAST, AND THEY WERE BARELY SCORCHED.

lceman: YEAH, ORION! | SHOULD HAVE REMEMBERED! GUY S, | MAY HAVE BEEN
PESSIMISTIC TOO SOON. THE EQUATION | GAVE YOU A FEW MINUTESAGO ISFOR
FORCE REQUIRED in the direction of travel. BUT AT RIGHT ANGLES, ITSJUST F=gM.A.
THAT'SHALF A MILLION TIMESBETTER! AND SEARCHER, LOOK UP A TEST WHERE
THEY HAD A HEAVY PLUG ON TOP OF A LOW-YIELD NUKE IN ONE OF THE FIRST
UNDERGROUND TESTS, AND KICKED IT TO SOMETHING LIKE SIX TIMESEARTH'S
ESCAPE VELOCITY. THAT SHOULD BE IN THE ORION STUFF. IT INSPIRED THE
PROJECT.

Searcher: ICE, YOU'RE RIGHT. THAT MUST BE THE PLUMBBOB PROGRAM, A SHOT
CALLED PASCAL B. IFI'M READING THISRIGHT, THE YIELD WASONLY ABOUT 300
TON—JUST A POP! YOU THINK WE HAVE A CHANCE TO PUSH THISTHING ASIDE?
CAN WEMAKEIT TURN IFIT CANT TURN ITSELF?

lceman: HARD TO SAY. PROBABLY AT LEAST PART OF THAT STEERING PROBLEM IS
THE SAME REASON WE'RE GETTING SO LITTLEWARNING: IT'S“CHASING LIGHT” AND
ISHAVING TROUBLE SEEING AHEAD IN TIME. IF WE COULD GIVEIT JUST 8,726 KPH
TOONE SIDE, IT WOULD JUST MISSTHE SUN. IFWE SET OFF A 2,000-MEGATON
EXPLOSION IN CONTACT WITH ONE SIDE OF A BIG CHUNK OF ARMOR PLATEWITH
THE MASSOF A BATTLESHIP, I'D SAY IT WOULD WORK, PROBABLY BY A BIG
MARGIN. BUT AGAINST 707 BATTLESHIPS? AND WE'RE JUST GUESSING AT THE MASS
OF THAT THING. BUT WITH SEARCHER'STRICK, THE SCOOP ITSELFWILL DIRECT THE
DEUTERIUM RIGHT IN AROUND THE HULL AND SET IT OFF WHERE IT COUNTS. AND
SINCE IT'SALMOST A SURE BET WE'LL HIT IT OFF-CENTER, THE FORCE WILL BE OFF
TOONE SIDE. IT WILL BEDIFFICULT ENOUGH JUST TO FIGURE OUT THE
TRAJECTORY, SO I'M NOT WORRIED WE'LL HIT IT DEAD CENTER. | THINK TEDDY
ROOSEVELT SAID, “DO WHAT YOU CAN, WITH WHAT YOU HAVE, WHERE YOU ARE.” |
THINK THAT'SWHAT WE HAVE.

Searcher: ICE, DO YOU READ HEINLEIN?“ALWAYSLISTEN TO EXPERTS. THEY'LL TELL
YOU WHAT CAN'T BE DONE AND WHY. THEN DOIT.” YOU'RE RIGHT, IT WILL BE
HARD TOHIT. BUT WE CAN ASSUME IT ISAIMED NEARLY DEAD CENTER OF THE
SUN, PROBABLY WITHIN ONE FIFTIETH OF THE SUN'SRADIUS, AND WE KNOW IT
CAN'T TURN ITSELF. EVEN IFIT HITSTHE SUN BUT DOESN'T GET THAT CLOSE TO THE
CORE, MAYBE THAT'SGOOD ENOUGH. AS| SEEIT, OURBEST BET ISTO GET ON A
STRAIGHT LINE BETWEEN WHERE WE SEE THAT THING NOW AND DEAD CENTER OF
SOL. MOST OF USARE PRETTY CLOSE RIGHT NOW. STINK AND CRUSTY, MAYBE
YOU SHOULD START IN.

* * * %



"Compuiter, cabin video log on.” Victor waited for the record indicator to light up and turned toward the
camera. “Thisis definitely worth recording for posterity. In my library isan old dassc TV series, inwhich
one of the characters says, ‘do not confuse coincidence with fate.” A little while ago, the borebot cut this
core sample and sent it up here.” Hetilted up acircular disc larger than adinner plate, with aglobular
surface that was missing asmal patch. “Watch this."

Victor picked up the flake of asteroid he had found a decade earlier in the inner system. Gently, he
matched it up with adivot missing from the disc. The fractured surfaces matched up perfectly.

Victor smiled up at the camera. “Up to now, I've been able to think that good detective work iswhat led
me here. Good luck played arole. It did take alittle luck to find thisflake, but even that was mostly
orbital mechanics and asystematic radar search. After al my homework, there was about aonein a
hundred chance that this object would be EI Dorado, but that's not enough of a coincidenceto impressa
poker player. But to bore right down to thishuge ball of iron, expose athree-meter diameter patch of it,
and find the exact spot where the flake originated? Man, that's not coincidence, that's destiny!”

He glanced at hiswatch. “Damn, | haven't been on the net in over aday. They probably think I'm dead!
I've got enough for asolid claim, and theforms are ready tofile. | wonder if it'stimeto let the cat out of
the bag?’

* * % %

Searcher: ALL NET ALERT! EARTH JUST SENT THEIR BEST TRAJECTORY ESTIMATE.
THEY'LL SEND REFINEMENTSASFAST ASTHEY COME IN. LOOKSLIKE WE'RE
ALMOST ON THE LINE, JUST ASWE THOUGHT.

THEY HGURED OUT EVERYTHING WE DID, AND MORE. THEY'VE GOT EVERY SHIP
THAT CAN REACH THE TRAJECTORY MOVING OUT FOR AN INTERCEPT. THEY'RE
ALSO GOING TO TRY DEUTERIUM RELEASE, BUT THEY'RE AFRAID IT WON'T WORK.
THEIRANALYSTSTHINK THE RAMSCOOP WILL BE TURNED OFF SOME TIME BEFORE
ITHITSTHE SUN, TO BE SURE IT DOESN'T WASTE KINETIC ENERGY INTERACTING
UNNECESSARILY WITH THE CORONA AND PHOTOSPHERE. MOST OF THE SHIPSABLE
TO MAKE AN INTERCEPT AREWITHIN ABOUT FOUR AU OF THE SUN. THAT'SABOUT
HALF A LIGHT-HOUR. IN RAMJET TIME, THAT WOULD BE MORE LIKE TWO AND A
HALF SECONDS, SO THERE ISA GOOD CHANCE IT WILL BE SWITCHED OFF BY THEN.
AND IF WE CAN FIGURE OUT THE DEUTERIUM TRICK ON SHORT NOTICE, THE
DESIGNERS COULD TOO, AND THEY WOULD SWITCH THE THING OFF BEFORE THEY
THOUGHT THERE WAS A SERIOUS THREAT. THE BET ISTHAT IT WON'T WORK.

SO THEIR MAIN STRATEGY ISTO GET EVERY SOLID OBJECT THEY CAN INTO THE
PATH OF THAT THING, GIVE OR TAKE THE PROJECTED UNCERTAINTY. THEY'RE
GOING TOMAKE IT RUN THE GAUNTLET, AND MAXIMIZE THE CHANCES FOR A
DIRECT HIT. BUT THE TRAJECTORY ISWAY ABOVE THE ECLIPTIC. IT ISN'T COMING
IN THROUGH THE KUIPER BELT AND ASTEROID BELT, AND THERE ARE NOT MANY
HEAVY OBJECTSTHEY COULD EVEN HOPE TO MOVE INTO ITSPATH, AND ONLY
THREE BIG MASS DRIVERS ANYWHERE CLOSE. BASICALLY, THEY DON'T STAND A
SNOWBALL'SCHANCE IN HELL OF GETTING A 200-KILOMETER ASTEROID INTO THE
PATH OF THAT THING.

SO THEY ARE DOING IT WITH SHIPS. THEY'VE GOT HUNDREDS OF THEM
CONVERGING ON THE TRAJECTORY. THEY ARE EVEN INSTRUCTING THE SHIPSTO
TURN BROADSIDE TO IT. THE ODDS OF A DIRECT HIT ARE STILL NOT GOOD. THE
TROUBLE IS, ALL THISISTOO CLOSE IN. IFTHEY MANAGED TO GET A SMALL



ASTEROID IN ITSPATH, IT MIGHT MEAN THEY TURN A RIFLE SHOT AT POINT BLANK
RANGE INTO A SHOTGUN BLAST AT POINT BLANK RANGE. SAME OUTCOME. BUT
THAT THING WILL PROBABLY GO THROUGH A FREIGHTER LIKE A BULLET THROUGH
TISSUE PAPER.

FRIENDS, THERE ISNOTHING BETWEEN USAND THEM. WE MAY BE FAR ENOUGH
OUT TOKILL ITIN TIME. THERE'SA MUCH BETTER CHANCE THE RAMSCOOP WILL
STILL BE TURNED ON OUT HERE, ASTHEY GO FOR A LAST BURST OF ENERGY IN THE
SLIGHTLY DENSER GASASTHEY COME OUT OF INTERSTELLAR SPACE. THEY
PROBABLY DON'T EXPECT WEWOULD HAVE ANYONE IN POSITION THISFAR OUT.
ITSTHE MOST FANTASTIC SHEER DUMB LUCK WE are HERE. AND IF WE CAN
MANAGE TO BLAST THAT THING SDEWAY S MAYBE THEY'LL HAVE A CHANCE.

* * * %

Victor reviewed the backlog of forum messagesin shock. He findlly regained his senses enough to begin
processing the bad news. In the time he had been ignoring them, the news had gone from discovery of an
amost comical rant from too far away to matter, to a serious doomsday threat. He glanced at the ship
datusdisplay.

"I wonder if those jackasses are trying to punk me? Aretoo, get your sorry mechanical behind in gear and
go dust the snow off the telescope dome.”

"Command not valid,” the robot panel complained.
"Aretoo, remove foreign materia from telescope dome.”

"Command accepted,” the pand declared, and the display showed a maintenance robot scurrying down
thetrunk rail toward the telescopes.

Victor opened adatafile attached to one of Searcher's posts, and transmitted the spherical coordinates
to the gammaray telescope. The coordinates would be easily in view at this point in EI Dorado's rotation.
A minute later, the robot reported the task was completed. Victor opened the dome and activated the
telescope. Theimage quickly began integrating, and resolved a steady, bright pinpoint of hard gammas
just where the incoming object should be. There was enough signa for a decent spectrum.

"| thought they said thisthing was barely detectable. This scopeisnot that much better than the others. If
those top peaks are supposed to be positron annihilation gammas, what's the blueshift? Um, works out to
about 0.02, which would be 0.9992c. Could they be faking this? | don't see how. Jeez, they must be
right, thet thing is screaming in, way faster than it looked just afew hours ago.

"Computer, connect the spectrafrom the IR, visible, and UV scopes with the x-ray/gamma spectrum,
and correct for blueshift of 0.02.” Victor studied the display. “ Interesting. That doesn't look likeit'sal
heat. Computer, model and remove blackbody spectrum. Uh-huh, and there's a cutoff at the upper end.
Reminds me of the € ectron-cyclotron resonance spectrum in amagnetic grid corner cusp, actudly. This
isway too sophisticated for those guysto fake. But what kind of field would cause ECR at a nanometer?
Damn, it would take around ten million tedas. That's only an order of magnitude short of the polar field of
aneutron star! So, you mongter, you do use ameagnetic field for at least part of your ramscoop
operation.

"What the hell would something like that be made of, anyway? A nickel-iron structure would be crushed
by afidd that strong. In fact, it's more than amillion times stronger than afield that would levitate
diamagnetic materias, so it would probably tear carbon fiber to shreds.



"How fast would something like this expand? It would only be seven hours behind the light it emitted a
light-year out! And if it'sdoing Sx ninesof light ... that dropsto haf aminute! It will blossom froma
pinpoint to as big asthe moon in aheartbest, asif it were coming in faster than light!

"So next, | suppose I'm expected to push off from here and go out and take up position to try and stop
that damned thing. Screw that shit! Nobody has said it, exactly, but I'd say it is a safe bet what they're
talking about would befata. The odds are | won't be close enough anyway. Nobody else out here has as
much to lose as| do. Let one of those other poor bastards do it, since they're all so eager to die.”

Another updated trgjectory camein. The estimated error cone was tighter now, definitely centered west
of the station. El Dorado was near the center.

"Shit, what are the odds that thing is gonna hit my pot of gold?’ Heran the calculation. “ Sim. Closeto
zero, infact. 1t'll probably pass about a hundred thousand klicks east of here. Odds are better | can useit
to shield me when that thing goes by. Damn, that'salot of gammarays! And Icewasright: Evenif |
wanted to push this thing into the most probable path, no way do | have enough impulse, not by afactor
of athousand &t leadt, so they can't blame mefor not trying.”

Victor paused to think. “ They can't blame me for not trying to push El Dorado. They'd blame mefor not
getting out there to try to stop thisthing. My tanks are chock full of high-grade fusion fuel, and the best
projectionisjust afew hourseast of me. Soiif | just et thisthing go by and do nothing, and Earth gets
cooked, and then | comein and file aclaim on El Dorado, they'll know | was right there and just watched
it go by. Man, if | think I'm short on friends now, imagine afterwards."

A motor down in the bowels of the ship growled as the borebot was raised back into its bay.

"Saysyou!” Victor glowered a nothing in particular. “Y ou forget, my tin friend, thet if wetry to stop that
thing, you fry with me. So let'snot even go there. Thefact is, I'll be so rich, those toads will be kissng my

assanyway."

Victor froze. “Or ... wait. Shit, my whole damned business modd is screwed to hdll! If theinner systemiis
destroyed, what do | do for acustomer base?’ He paused to think again.

A nasty smileformed on hisface. “But I'd ill be Sitting on top of the richest find the Oort Cloud has ever
produced. There are what, four exploration outposts out here, plus that deep exploration ship, Nemesis,
out about aquarter light-year on the ecliptic? Theinverse square law is the best shielding, so they say.
The other outposts will probably get thru thiswithout ascratch, and that ship certainly will. So humanity
will survive. Well just start over out here. 1t will take afew generations before it means much, but I'll ill
be the richest man in the system. And if | have a chance of stopping that thing, it lookslike at least three
other ships have about the same chance. Maybe Earth won't be destroyed after dl. I'll pay for aredly
nice statue in honor of whoever interceptsit.”

"Aaargh! There aren't many medica doctors out here! | wonder how long it would take usto re-create
thelife extenson technology they havein-sysem?’

The last forum exchange with Violet crossed hismind. “Héll, theré's another holein my plan. | don't even
know if there are any women of childbearing age out in the Cloud at al. Because of the radiation hazards,
most women with theitch to come out and explore wait until those days are behind them.”

A vavedegpin the ship hissed loudly, venting gasin preparation for decoupling the borebot's umbilical.

"Yeah? Victor replied, “So what if | am apiece of shit? Now shut up and get back to work."

* * * %



Searcher: | GUESSYOU GUY SARE WATCHING THESE TRAJECTORY UPDATES. THEY
ARE RAPIDLY CONVERGING WEST OF RENDEZVOUS. ALL OF THISINFORMATION
FROM EARTH ISOLD NEWS. WE'LL PROBABLY BE TOO FAR BEHIND IF WE DEPEND
ON THEM MUCH LONGER. AT THISPOINT, I'D SAY WEHAVE TO TREAT THISLIKE
ANY OTHER VISUAL INTERCEPTION, JUST WITH REALLY BIZARRE VELOCITIES. THAT
THING ISGOING TO SUDDENLY START LOOMING LARGE, PROBABLY IN A FEW
HOURS, AND WHEN IT HAPPENS, IT WILL BARELY BE POSSIBLE TO REACT. WHEN
YOUR TARGET ISNOT MOVING RELATIVE TO YOUR FIELD OF VIEW, ONLY
BLOSSOMING IN YOUR VIEW SCREEN, YOU'RE ON AN INTERCEPT COURSE. TRY TO
STAY CENTERED ON IT THE BEST YOU CAN. PETE, CRUSTY, IT LOOKSLIKE YOU
GUY S ARE OFF THE HOOK. YOU CAN'T POSSIBLY GET HERE IN TIME. ICE, DOESN'T
LOOK LIKE RENDEZVOUSWILL BEIN PLAY, EITHER. HASANYBODY HEARD FROM
WIENER? THAT THING WILL PROBABLY PASSWEST OF THAT LITTLEICEBALL HE'S
EXPLORING, AND HE PROBABLY COULD GET THERE IN TIME. HE SHOULD HAVE FULL
TANKSBY NOW.

* k x %

Victor stared at the core sample disk. Hatred burned in his eyes. The latest trgjectory update was ill on
his screen, with the estimate of the launch date, the same year Victor had been born.

"It'snot fair. Y ou stupid chunk of inanimate matter, you suckered me out here, didn't you? Both of you.
Y ou and my flaky little buddy ditting in that divot. Man, | should have lashed mysdlf to amast and not et
you two sirens seduce me. But that wouldn't have hel ped, would it? 1'd probably be back in the belt and
I'd fry with everyone ese. So it's my fault. | should have picked Rendezvous 2 instead of Rendezvous 3.
But then I'd never find El Dorado, and I'd just be a poor, lonely ice miner, living out my years out in the
dark and cold and wishing there were some women around.”

Victor continued to stare at the disk, as the whedls ground furioudly in his mind.

"How the hell did you get out here, you stupid bal of iron? Did God do it? Could some dl-powerful,
al-knowing son of abitch have foreseen dl this? 1 mean, thisdl started over four billion yearsago. Life
on Earth—and the other world too, | suppose—couldn't have been more than dimein mud puddies, if it
even existed then! How could anyone, even an omniscient being, know thiswould happen, now, here?
Evenif God isamagnificent billiards player, how could He possibly predict the future, when creatures
with freewill areinvolved?"

He placed hishead in his hands, sobbing. “What's the matter with your aim, God? Did you miss? Isthat
it?Yeah, admit it. Y ou were off atiny hundred thousand kilometers after the billiards shot of al time! So
you lure me out hereto fix the problem, isthat it?"

Heinhaed sharply, asif startled, and then sighed. “No, that was never the plan, wasit? Y ou put El
Dorado herefor us, but it was up to usto take thefinal step. That'sit, isn't it? Y ou lousy son of a bitch!™

Victor thought some more, then picked up the core sample disk and placed it in asample transporter.
“Computer, jettison this. Maybe somebody will find it and make amemorid out of it."

"Command one accepted,” the * bot pand replied. “ Command two not understood.”

"Computer, disregard command two. Prepare for departure. Disregard my metaphysical ramblings. The
problem isnot that | can't tell the difference between coincidence and fate, the problemisthat | can't tell
the difference between destiny and fate."

* k k %



Wiener: VICTOR GENDEG CHECKING IN. SORRY GUYS, I'VE BEEN SANDBAGGING. I'M
IN PRIME POSITION, WELL TO THE WEST OF WHERE YOU EXPECTED ME. | HAVE A
FULL LOAD OF ABOUT 90 PERCENT DEUTERIUM, 10 PERCENT HELIUM-3.1 AM
TRANSMITTING MY STATEVECTOR AND MY LOGS. IN MY LOGS, YOU WILL FIND THE
STATEVECTOR, ASSAY, AND CLAIM APPLICATION FOR THEBODY | WASREALLY
EXPLORING. IT WILL PROBABLY SURVIVE WHATEVER ISCOMING, AND YOU'LL
WANT TO GET OVER HERE AND CHECK IT OUT. PLEASE GIVEIT TOEVERYONE |
FAILED TO APPRECIATE WHEN IT WOULD HAVE MATTERED. | THINK THAT WOULD
INCLUDE THE WHOLE HUMAN RACE. ANYWAY, REVIEW THE LOGS, AND YOU'LL
KNOW THAT I'M NO DAMNED HERO. FATE JUST PICKED ME FOR THIS.

* * * %

"Computer, commence live broadcast of voice and data."

Victor scanned the operations manua on computer display. “To whoever islistening, I'm trying to dump
my deuterium tanks, but they got cold afew seconds after | opened the valves, and now nothing is
coming out. The tank heaters aren't adequate for this much flow. Shit, every space ship in the movies has
asdlf-destruct. How come there's no way to blow this sucker up? The damned engineers made it
foolproof. If only | had anuke! All | have are somelittle mining charges.”

Helooked at the telescope diplay. Every minute, the glowing disk with the fiery speck in the center grew
larger. “Hell of alot of hard gammeas. | wonder if Violet waswrong? Maybe the gammas will ionizethe
gas, if | canget it expelled intime.” He closed the vent valves, brought up a stern view of the ship, and
touched points on the aft ends of the storage tanks. “ Aretoo, plant afive kilogram mining charge on each
of thefollowing points. Emergency safety protocol override.”

"Thisingruction violates your lease and insurance provisions,” the computer warned.

"| accept the ligbility, and my deductibleis on deposit,” Victor growled at the machine. “1'm the freaking
money-grubbing MBA around here. You arejust arentd. | don't redly give ashit what you think. I'm not
inaparticularly good mood right now."

"Emergency safety protocol override accepted. Unintelligible commandsignored.” The robot pane
display showed the maintenance robot racing to itsfind misson.

Helooked back at the telescope display. “Looks like we're till about dead center. | think Iceis
probably right ... it makes more senseto try to concentrate the blast alittle off to one side. If we stick
with the assumption the thing will aim for dead center of the Sun, the error coneis pretty smal thisclose
in. Compuiter, display Earth'slocation relative to the Sun, with celestid axes. Show object'strgjectory.”
He nodded. “ Computer, show target with celestial axes.” He held up one hand with fingers projected to
visudize thereative orientations. “Now, time for awild guess. Compuiter, adjust interception point to ten
kilometers southeast of the trgjectory error cone center.”

Victor shook his head as he fdt the thrugterskick in. “1'm fooling mysdf thinking that thing isthat
accurate. If only there were moretime! Dammit, | don't know how long it would take for the gammasto
ionize thismuch gas at thisdengty. Thisisbasicdly going to be aliquid hydrogen dump. It will probably
be afog of dropletsfor awhile. Hell, I don't even know the density. Just gotta dump it and hope.

"Damn, how fast would thefield fal off with distance? | figured ten million tedas near the center, but a
magnetic field will fall off asthe cube of distance. Near the center, it ought to be asteep funnel, and the
energy stored in thefield itself will beincredible. A few hundred kilometers out, it will be too weak to
handle abig mass of ions. The dectric fidd won't fal off asfast, but the Debye lengthsin adense cloud



will mean most of theionswon't even seethefield. The release hasto be dmost right down itsthroat. If
anybody islistening, you need to get as close as you can.”

A few minutes later, the maintenance robot indicated the task was complete, there was a trace of
pressure in the tanks again, and the ship was braking to the new position. Victor swung lceman'sleased
ship around and pointed the stern at the rapidly approaching disk of hellish radiation, then typed a
command on his console. The ship shuddered and lurched forward. He checked the display. A dense
meass of frigid liquid and gas boiled behind the ship, the globs subdividing more with each second,
obscuring hisview of the gpproaching ramjet.

"| gottaget some heat into that stuff to vaporizeit, and ionize what | can. Maybe the ionization doesn't
need to be complete. The dengity is certainly high enough for afew minutesthat collisonswill makea
cascade ionization, especially when it gets dammed by that scoop and sucked in. Compuiter, reactorsto
full emergency power. Set reaction mass flow to maximize output of ions at one hundred dectron valts.
We're going to light that cloud up.”

"Command accepted. Reactors at twenty gigawatts. Full thrust in two seconds, one, fire. Unintdlligible
command ignored.” An darm sounded a second later. “ Externd gammaradiation is exceeding shielding
limits. Cabin radiation dangeroudy high."

Victor drained againgt the accdl eration as the ship blasted away from the cloud of boiling fuson fud. “All
| can say isthat this damned well better work. How far ahead would that thing be able to detect this
release? A fraction of asecond in ship-time, I'll bet. Could it switch off the ramscoop in time? What am |
babbling about? Of course thisisgoing to work. Why elsewould | be here?| can't possibly miss. God, if
you'relistening, if you let meinto Heaven, there better be athousand virginswaiting for me. And if you
send meto Hell, Satan's going to wish he never got whoever launched thisthing to worship him. *Tisa
far, far better thing | do...."

* k x %

Therecording ended. “ That's when we lost histransmission in theradio noise.” Iceman pressed a button
on the bar's holographic projector. “Here's what happened afew seconds later. How long did we
calculate the ramscoop would be? Y et relativity has foreshortened it to dmost aflat disk. Looks kinda
like acosmic flyswatter, doesn't it? It was probably quick. Most of his pain he had aready gotten

through.

"Keep watching. Y ou can see | had to switch telescopesin quick succession, since the emissions
changed to redshift asit passed. Asnear as| can tell, he missed the hull by al of about two kilometers.
Absolutely amiraculous job of targeting. Y ou can see that the core flared up, but it isn't redlly obvious
that anything useful happened. I'll speed it up. Now, you see the ramscoop field is disintegrating and the
coreis starting to break up. Looks like there are about three main pieces, six smaller ones, and acloud
of little stuff. Theyield wasalot higher than we thought, probably because the big magnets he detected
were storing afew gigatons of energy themselves, and they ruptured on the same S de as the deuterium
blast. Thetrgjectory changed just about a thousandth of adegree, just enough that those big pieceswill
clear Sol."

Frosty swirled his glass and sniffed Ice's best cognac. “ Any idea how the inner system isgoing to fare?
They've dtill got one hell of alot of debrisheading their way a nearly the speed of light. | imaginea
pea-sized piece would hit like anuke.”

Ice nodded. “That'sfor sure. But very little of it will hit the Sun, and he managed to scatter most of it
away from Earth. They could still catch hell, no doubt, but most of them will live. Well start finding out in
lessthan aweek."



Crusty ran hisfingersthrough hislong, white hair, then stood up from hisbarstool to speak. “Now that
you good folk have seen and heard hislogs, I'd like alittle agreement. | say we edit out everything but a
few choice quotes, and just release the good stuff to the press. Those recordings just have too much
private information. Pretty obviousthat the guy wasrductant. Well, | don't mind telling you | felt some
guilty relief when Searcher told me | wastoo far out to take ashot at that thing. Being fearlessisjust
stupid. Don't confuse that with being brave. And nobody says you haveto like achoice likethat. I'll bet
the reason Peteis gill out thereishefed s guilty he couldn't help.”

Rock shook his head. “Man, I'd hate to have had a cameraon me. | would have been too ashamed of
how | felt to ever admit to arecording if | made one. | guess Victor felt so ashamed of how hefelt, he
had to tell us. | think that says something about his character.

"| threw the switch to dump my tanks, cursing my bad luck and shaking like aleaf, and had the same
problem Victor did. As soon asthe liquid deuterium started boiling, the temperature dropped and the
pressure went away. Thetanks are just not designed for afast dump. | got preoccupied trying to figure
out asolution, when | realized too late | wasn't on the path. And then | just started crying like ababy, half
because | had failed, haf because | wasrelieved. What they say about the stink of fear, | tel you, that's
real! | had to tossthat jumpsuit.”

"Y ou guyswere dl hauling deuterium.” Searcher swirled his snifter glumly. “All | had wasinert reaction
massfor the eectric propulsion system. | could have gotten in position, but it probably wouldn't have
done any good. But dl those guysin theinner syssem were doing it. Why didn't 1?1 surewaswilling
enoughto tak dl of youinto doing it."

"I'll tell youwhy | didn't,” Violet confessed. “I told mysdlf it was because | couldn't reach the intercept
point in time, but the truth is, | could have. | couldn't have stopped there, and my targeting wouldn't have
been precise, but | could have tried to release my payload in time. But | hesitated too long because, in
the back of my head, | knew | had the excuse that | might be the only woman |eft if wefailed. Me and
my shriveled-up eggs. I'm agrest-grandmother, with another generation on the way. I've got two kids,
five grandkids about Victor's age, and they've got nine kids between them. | should have been thinking
about protecting them.”

"Y ou would have had the same problem ... you couldn't have dumped your payload fast enough,” Rock
pointed out.

"| should have died trying,” Violet declared, staring at her glass.

Frosty shook hishead. “Y ou guys don't get it, do you? Search, let's say you managed to get right in front
of that ship and it ripped through you? What would you accomplish?’

Searcher started to open his mouth, and Frosty held up his hand. “ Shut up and hear the truth. Y ou would
probably have knocked off somelittle dingus that was acritical part of the ramscoop generating
equipment, and it never would have picked up Victor'sload of deuterium. It would still have hit the Sun,
but nobody would be able to seeit coming any more, so dl later attempts at defense would fail. And
Violet, you probably would have given it aburp of gas, just enough to trigger it to shut down. Same
result.”

Rock protested, “But | had a decent chance..."

"Shush, fool,” Frosty snarled. “Y ou were on the wrong side of it, with only haf aload of deuterium, not a
clue how to deploy it, and I'll bet with a half-assed repair to your telescope. Y ou would probably have
been so far off-center the dug of dense gas would have localy overloaded the ramscoop and not been
collected. No telling what kind of trouble you would have caused. No, sir, none of you were supposed



to sop that thing. It wasn't in the plan.”
Violet raised an eyebrow. “ Damn, Frogty, did you just get religion?”

Frosty sighed. “Good question. Ever since Searcher proposed that deuterium release, |'ve been looking
at the whole problem of taking in that much gas at once. It just doesn't make any sense. Yeah, Victor
shoved it right down its throat, right where the ramscoop field would be strongest. But it was a hundred
tonsin maybe a microsecond, not akilogram in a second like it was designed for. | don't understand why
it didn't just blast right thru thefield. I've looked a what the field intensity should have been, how much
energy it would store, relativigtic effects, and it just don't add up. It's like the ramscoop was made of
diamond fiber or something. Like maybe there was something e se holding it together.

"Onethingisfor sure, right there at the end, Victor sure did seem convinced that what he was doing was
bound to work. How many of the rest of you could say you would have gone out with afeding like that?"

Frosty surveyed the room. “Thought so. Me neither. Were al stting here kicking ourselves because we
thought we might have had a chance, but we failed. Just think of al those poor heroes pissing themsdlves
intheinner system, knowing they were doing too little, too late. Imagine being sure you were going to
fail. Victor was blessed, my friends. Blessed.”

Iceraised hisglass. “I can't tell you how many years | hoped to sumble on that damned asteroid core.
And don't any of you deny it ... you did too. He actually had his hands on the prize. Fate stuck aknifein
him and gaveit asharp twist. So what if he bitched and fumed al the way? He didn't have to be dragged
kicking and screaming. He did what needed to be done, on hisown. He did it brilliantly, in fact, no pun
intended. All anyone elseredly needsto know isthat he gave up more than most people ever dream of
for the good of the entire human race. Regardless of whether he would approve or not, | raise atoast to
atrue hero."

* * * %
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You could compile the worst book in the world entirely out of selected passages from the best
writersin the world.—G. K. Chesterton

It is good to have an end to journey toward, but it is the journey that mattersin the end.—Ursula
K. LeGuin
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THE HANGINGSTONE RAT by BARRY B. LONGYEAR
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The line between “ who” and “ what” islikely to get less and less distinct....

Early on alate summer morning Artificid Beings Crimestook acall from Okehampton Station reporting a
dead bio in North Dartmoor at a place caled Hangingstone Hill. The location was seven kilometers
south-southeast of the army camp, deceased was a dead male rodent amdroid reported by ahiker: no
apparent signs of violence, scene marked, hiker's statement received, constable standing by. Rodent bios
aren't terribly long lived, and it waslikely the fellow smply happened to be on the moor when he pegged
it. Likely the desth was naturd and the owner of the engrams had another mesat suit in Stasis.

Nonetheless, it had to be investigated, and it was a welcome opportunity to get out of the city. At home
in Exeter, as| waited for Shad to pick me up with the cruiser, | used Va's computer and looked up
Hangingstone Hill: aminor legend, unremarkable history, third highest evation on the moor.

"Guy'shere,” Vd cdled from the hallway. She padded into the lounge and hopped up on the desk. |
gave her ears aperfunctory scratch. My wife was a Golden Tonkinese.

"Have agood day, dear,” | said as| went to get my coat.
She looked at the computer screen. “Y ou have acal out on the moor?’

| pulled on my coat and sedled it. “Y es. Shouldn't be much of anything, dear. Dead rat bio reported by a
hiker."

"Wadll, take care, Harry. | have a premonition.”
| smiled. “Remember your last premonition, dear? Wasn't it afurball?’
"Even so, Harry, take care. | don't likerats."

"I understand ratsfedl the same way about cats. Good-bye, dear.”

* * % %

"We're coming up on the moor,” Shad quacked. He was amallard duck bio and flew the cruiser
remotely by means of hiswirelessinterface. He had once been aquite famoustdly star doing advertsfor
aninsurancefirm “in whiteface,” ashe put it. We taked old moviesfor awhilethenfdll slent aswe
watched the rugged greenness of Dartmoor spread before us.

"Pick up the Vader prang beacon yet?’ | asked him.
"Wereright on thewire"

| looked over the vast expanses of hilly heather, broken only by granite-topped hills, boulder fidds,
ponds, peat bogs, and stream-carved cleaves. Among them the shadows of clouds seemed fixed in
place. | could seefor miles. What | failed to see was the constabulary cruiser that was supposed to be
waiting for us. “I don't see the cop supposed to meet us, Shad.”

He glanced at me. *Y ou're the one who pointed out to me the low esteem in which ABCD isheld among
the congtabulary.”



"Thisjuvenile anchor dragging grows tedious, nevertheless.”
"Hangingstone Hill up ahead,” announced Shad. “ Ought to beamovietitle,” he concluded whimsicaly.

| smiled. "Hangingstone Hill, awestern tale of murder and vengeance, torn from the pages of history,
directed by John Ford—"

"—Starring Susan Hayward and Gary Cooper,” completed Shad.
"l awaysloved Susan Hayward. Wasn't there a Gary Cooper film called The Hanging Tree?" | asked.

"Nineteen fifty-9x,” said Shad, flaunting hisvast cinematic knowledge. The theater was never far from the
former insurance duck’s thoughts. “ Gary Cooper and Maria Schell,” he continued. “Y ou know, The
Hanging Tree was George C. Scott's movie debut.”

"Redlly. Well, Shad, | know why Hangingstone Hill carries such an ominous name.”
"Oh?" Hewas slent for abest. “You do?'

It does me good to stump the duck oncein awhile. “It hasto do with anatura phenomenon, Shad: a
rather big plate of rock caled alogan stone that hangs out over another rock on the sde of the hill."

"That's disgppointing,” Shad remarked. “With aname like Hangingstone Hill the place ought to be
covered in ghogts I eft over from innumerable medieval neck stretchings. Turnkeys With Gibbets,"
imagined Shad doud. “A Cranberry and Gravy Production. Y ou can be the sheriff. Everyone expects
British sheriffsto look like Bas| Rathbone."

"Sorry?’ | said. “Cranberries?’
"A Thanksgiving reference. U.S. holiday? Turkey and giblets? Forget it.”

| glanced at Shad. “Legend hasit that a seventeenth-century mayor of Okehampton was hanged on
Hanginggtone Hill."

"They must've brought their own gibbet with them,” said Shad as he changed heading afew degrees
south. “L ook at the hillsaround here. Not atreein sght. Okay,” he rdented, “why'd they hang him?’

"Stedling sheep."

"They gave him the rope on amutton rap? Tough town."

"I'm certain the mayor represented the charges againgt him as being politicaly motivated.”
"So that's where that came from."

"Indeed, but it wasn't only the mayor's body that was sentenced. His spirit was sentenced to empty with
aseve Cranmere Pool—that's at the west foot of Hangingstone.”

"Now that's hard time."

"Not at dl,” | said. “ The clever fellow lined his seve with shegpskin and proceeded to empty the thing.
Cranmere Pool has no water init."

"S0 he beat therap?”

"Not quite. The punishment was dtered to having to weave the sand &t the bottom of the pool into a



rope. Poor fellow's il at it, | imagine.” | again looked for the constabulary dectric. “ Shad, | ill do not
seeaca.”

"Nothing on the instruments,” he responded. “ The scene andyzer beacon islocated on the northwest Side
of thehill. What'sthat hut down there?'

Directly in front of uswasahigh hill with gentle dopes. On its north end were the remains of astone
shack, its shed roof partidly collapsed. “ That's an old artillery observation post. For centuriesthis end of
the moor was an atillery range. Incidentaly, ducks, the army till advises hikers not to pick up any
curiositiesthey might find out here.”

"Souvenir go boom; important safety tip."

"Very wel, Shad, ring up Okehampton Station and find out where their missing congtableis. Meanwhile,
put us down near the prang.”

While hedid that | turned in my seet and ran up the mechs: vehicles of various sizes and configurations,
big waking to micro flying, into which we could copy to get into difficult places dlowing usto collect and
analyze evidence. Shad put down the cruiser on the northwest dope of the hill about five meters above
the aforementioned logan stone. The sunlight reflected from the polished meta Vader prang, cop dang

for the pencil-thin scene analyzer mounted on the southwest edge of therock plate. It would be facing the
corpse. | looked in that direction but could see nothing among the heather. It was, at least, not aterribly
largerat.

"Jaggs, guy on the phone says Okehampton cops can't find any Hangingstone Hill report. He saysthey
didn't cdll in adead bio to ABCD thismorning."

"Rubbish.”

"The call would have been automatically logged and recorded, according to their man PC Sudbury, and
he can find no such record in the computer. Case closed.”

"Tdl himto pull hisruddy thumb out and try again."

The doorsrotated up, and | held up ahand to Shad. “Before that, let's see if we even have abody. This
isbeginning to look suspicioudy likeahoax."

"Locd yokelshaving alittle fun with ABCD?" suggested the duck.

"Perhaps the constabulary having alaugh.” 1 climbed out of the cruiser, stood, and took afew steps
down toward the stone. Southwest of it, perhaps two meters distant, | could see in the heather what
looked like the body of arat with abody comparablein sizeto that of agray squirrel. It waslying onits
left sde. Shad flew up next to me. “Okay,” he said as helanded, “ at |east we have a corpse.”

"Yes. A bio. | can gill read the receiver signal. Perhaps we can harvest the engrams before it zeroes out.”

" wonder why someone would copy into arat bio?” said Shad. “Why would they want to? And what's
arat with ahuman engram imprint doing out here in the boonies—and with no cheese?’

"Perhaps he ate dl his cheese and expired from despondency,” | suggested facetioudy. “I'll sort the calls,
Shad. After you make atry on the engrams, get ascan, temp, DNA, and ID."

"Yougotit."



| rang up Okehampton Camp army base, and reception was scratchy. Either my phone was having
problems or not al government departments communicate via satellite. Asthe operator there began
passng my cal around from pillar to post by dowest meansavailable, | climbed uphill in hopes of better
reception. As| stood facing the direction of the army camp, High Willhaysand Y estorsvisiblein the
distant haze, a Sergeant Vickers of the military police came on. A rather long-winded bloke, he was
about to do my head in explaining, with maximum words per bit of information, he had no notice,
knowledge, or note of anything concerning dead bodies of any kind, type, condition, description, or
designation, today or at any other time, and, moreover, even should it be discovered in some manner at
sometimein the future that he had—

Asl| tensed, waiting for the fellow to take abreath for interruption purposes, the earth was pulled from
beneath my feet and an enormous hand of sound, force, and heat rose and swatted me like amosquito
sending me flying up into absolute blackness.

Splitting headache. Overpowering silence, my body numb. My eyes opened to aconfusing smear of
images. A strong chemica odor stung my nogtrils. Gradudly the images resolved into fuzzy clouds, fuzzy
hills, fuzzy sky, and shadows, everything through a stinking gray mist. Pain began invading my right ankle,
my legs, then my whole body. | tried to call Shad, but | couldn't hear my own voice. | gently rolled to my
right and saw blood appearing on my right hand and deeve. Managed to push against the ground until |
was Sitting upright, weaving, everything threatening to go black again. | couldn't seethe cruiser.

My hand rested upon the edge of avery warm rock. | looked at the stone and it was alargish plate that
could have been the twin of the hanging stone, but bottom side up. Then | saw afuzzy gleam of slver and
redized it was the salf same hanging stone, the scene analyzer apparently none the worse for wear and
gtill attached to its edge. The rock had landed just afew centimeters from me.

| looked for my phone and it was missing, probably somewhere benesth the rock. Tried shouting for
Shad again, but till couldn't hear mysdlf. Struggled to my feet, sanding there feding lightheaded, a sharp
paininmy right ankle. I looked down and saw to my dismay both shoes and socks missing, my right
ankle swollen, and my right foot a afunny angle. My trouser cuffs were shredded. While | was staring at
that, blood spatter appeared on my feet. It was coming from my nose. Further exploration revesled
blood coming from my earsaswell. Principa flow, though, came from a cut on the left side of my neck. |
held my hand over it and stumbled down dope toward the stone's original location, caling for Shad, il
unableto hear.

Nothing was |eft where the rat had been. Hanging stone, heather, grass, soil, rodent, cruiser, and Shad
were gone. Steaming hot granite and that insidious chemical odor were dl that remained. | couldn't think
of what to do.

| turned around dowly. Farther up-dope something was burning. | ssumbled uphill far enough to seethe
cruisar'sremains. twisted black meta pieces, flames il licking up from the few bits of remaining
upholstery and combustible forensic suppliesit had contained. The disembodied hand of the large
walking mech was on the ground next to afew scorched festhers and charred bits of flesh. Thin piece of
bone, something that looked like thetail of arat. | couldn't make out either the rat's or Shad's bio
recaivers. Just then the universe went as black as Newgate's knocker and | fell, wondering as| did soiif |
was going to dieagain.

* k k %

From later accounts | gather Sergeant Vickers grew concerned when, shortly after loang my signd, the
sound of agreet explosion came from the south. He had an air ambulance come immediately, and they
managed to piece enough of me together to get meto camp hospitd aive. When | first regained
consciousness, however, it was night, and | wasin Roya Devon & Exeter Hospitd inthe city. | knew |



hadn't died because, unlike my origina demise, | awakened in the same body replete with every broken
bone and aching cdll. Topping the pain inventory was a headache that could gobble stedl ingots and blow
off razor wire. Soon there was afellow stabbing into my retinas with an intense light beam and asking my
name, the year, and the name of the reigning monarch. When the spots cleared and | managed alook at
the bleeder, he appeared as though he ought to be peddling used trusses. dicked black hair, widow's
peak, pinched up dark eyes, a hand-painted tie, and anose like a broken rudder. The nametag on his
white coat wasred, but | couldn't focus well enough to read it. The man's voice came through in tinny flat
tones and only through my |eft ear. | pointed.

"Temporary hearing ass stance patch attached to your |eft temple,” he said. “Can you tell me your name?”
"l believel can."
He waited for amoment, then raised his evil-looking little eyebrows. “What isit?"

"Jaggers. Detective Inspector Harrington Jaggers, Devon ABCD.” | looked at my surroundings. The
room was smdll, off-white and white, a screen to my right displaying my vita sgnsto anyone who might
wander in. On thewall opposite my bed | could make out aframed photo of what appeared to bea
Quay scene: Cricklepit Bridge from Waterside. Shad had loved it down at the Quay.

"| fancy they cdl you Harry, eh?"

| looked in the direction of the voice and gpparently the truss monger had failed to remove himsdlf. “My
wife cals me Harry. However, Sir, you may address me by my nickname.”

"What'sthat?" he asked expectantly.

"Ingpector.”

Hisevilly peaked eyebrows arched, then lowered into grim mode. An unfriendly edge crept into his
voice. “Canyou tel methe year?'

"I don't wish to be more rude than necessary, fellow, but who are you?'
With theindex finger of hisright hand he tapped his nametag. “Dr. Truscott.”

| had little time to consider the marketing possibilitiesin Truscott's Terrific Trusses, as he had moreto
say. From what he said | was made aware that | should consider mysdlf avery lucky fellow. Asdefrom
afew lacerations, abroken ankle, four broken ribs, a sewn together carotid artery, deafness, chronic
headaches, dightly impaired vision, bruised organs, adozen or more badly pulled muscles, adead
partner, a crime scene blown to bloody hell, and an unsolved case concerning anow missing corpse, |
was going to bejust fine.

He apparently decided to make another try at being conversationd. “I worked on your model cop
replacement bio back in medical school,” he said reminiscently. “ A piece of history. ‘Bones we used to
cal them—for Basl Rathbone? The twentieth century movie actor?'

"Never heard of him."

"Redlly? Wdll, your modd bio isvery durable, infection resistant, and you look like alate-night Sherlock
Holmes, en?'

Mentally | dmost expected Shad to be at my sde remarking, "l say, Holmes, what medical school did
this fellow attend?" to which | would reply, "Elementary, my dear Watson. Elementary."



Truscott was still there and he continued: My right ankle was set, protected, and held in place with a
balloon cagt. The chip in the cast would monitor the swelling and adjust the cast accordingly. The ankle
would hedl. With assstance my hearing would be fully restored. Once my brain recovered from being
thoroughly doshed around in my brainpan, the headaches should subside and the fuzzinessin my vison
ought to clear. In addition, agrief thergpist was waiting in the wings smply keen to ded with my roast
duck problem, nudge nudge.

There are times when one hears something so coarse, vile, or outrageous one autometically assumes one
has heard incorrectly. “Did you say ‘roast duck'?

The man smugged up, apparently quite pleased at hislittle joke. “We understand when they sent an
ambulance for you they sent the chef from a Chinese restaurant for the duck.”

"That duck was abio and my partner.”
"It was aduck suit, however."

"He was named Guy Shad, he was carrying ahuman imprint, and he was a detective sergeant in
Artificid Beings Crimes.”

"No offense, Ingpector. Just alittle joke. Lighten the mood abit? Just an amdroid suit, right? Not theend
of theworld, isit? Must've looked like that though when it happened, eh? Ah-hah-hah-hah.”

If my head hadn't been aching so terribly, | would've throttled the wanker with his own stethoscope.
"Onelagtitem,” he said. “Y our hearing implant: Do you prefer norma or wirdess?"

"What?' | was gill mentally occupied, contemplating murder while | could still reasonably pull off a
diminished capacity plea

"Your bioisn't equipped with wireless, but | wanted to let you know the option is available. The current
hearing implants for your modd al come with the latest wirdessinterface. If you prefer we can attempt to
locate apair of the old implants—wirelesdess, eh?” He preened at hislame wordplay, making me
reconsider the prohibition against ABCD detectivesin Britain carrying guns.

All the forensic mechs come with wirdless, which ishow | knew | preferred normal. | abhorred even the
idea of someone unbidden ringing me insde my own head. Shad, whose bio came with the latest of
everything technica, dways teased me about refusing to change. "In Artificial Beings Crimes,” he once
sad, "we have John Dillinger, a gorilla, a bloodhound, a duck, and a dinosaur."

| was the dinosaur. I'm not certain why, but | chose the wirdlessimplants. | could always disable the
wirdessfunction if my sanity wasthreatened.

A few marks on achart, another deeply offensve attempt at gpologizing for any of his possibly insenstive
remarks concerning my “dead bird,” then trusses-for-less mercifully departed. Truscott was replaced by
my boss, Detective Superintendent Marvin Matheson. Entering the room with him was ayoung
constabulary detective who said he was from Okehampton Station. He introduced himself asD. C.

Frank Stordl.

As my dead-cop-replacement meat suit model resembled Nineteen forties actor Basil Rathbone,
Matheson's even earlier replacement bio looked like old-time American gangster John Dillinger, which
was much appreciated by hiswife. Much appreciated by Shad, too, principdly asatarget for his humor.
Couldn't recall Shad's jokesjust then. Not much of anything seemed funny except the new face.



Stordl was a human natural who resembled a twenty-first-century Middle Eastern historica figure whose
name | hadn't managed to retain. He was short, thin, puny looking, his mousy brown hair brushed
forward, hisface displaying uncertain intentions of growing a beard and moustache. He wore a butternut
colored windbreaker over a buttoned up necktie-barren white shirt. Raised eyebrows and a permanent
smpleton's grin on hisface completed the picture. Instead of evidence of brain damage, hisfacid
configuration was, one hoped, merdly astab at putting me at ease. Matheson sat in achair next to my left
sde. Stord remained standing at the foot of my bed.

The superintendent leaned toward me. “D. C. Storel hasafew questions.”
"Indeed.”

Stord looked down into his chip pad. After ID formalities were concluded, he asked, “Do you know
where the bird was standing when the dud went of f?"

"Hisnameis Detective Sergeant Guy Shaed,” | said.

"Sorry, Inspector. No offense.”

"Has that been determined?’

Helooked up from his pad and grinned even more widdly. “ Sorry?'

"Indeed. Has it been determined that the explosion was an artillery shell? A dud?’

"Of course...” The grin faded and he looked confused. “Well, what else could it've been?'

"D. C. Stordl, that explosion might have been an IED, aland mine, a booby trap, abomb, arobotic
missile, or movie set specid effectsfor a British remake of No Time For Sergeants. Perhaps we're
getting too bleeding close to making that first contact with dien lifeforms and thiswas some haf-arsed
Nebulan bugger-eyed mongter'sway of warning usthe hdl off!"

"Steady,” warned Matheson quietly as he placed a gentle hand on my forearm. It was silent in the room
for along moment, D. C. Storel'sface arosy hue. | wasalittle warm myself.

"What exactly caused the explosion, Ingpector, has yet to be determined,” said Storel. Mercifully hisgrin
was gone. Although not more intelligent, his frown made him appear less supid.

"No,” | answered him.

"Sorry?’ he said, frowning more deeply. From grin to grimace in five-point-three seconds. Welcometo
Jaggers World.

"No,” | repeated. “| don't know where D.S. Shad was standing when the explosion happened. | wasn't
looking in hisdirection.”

"l see,” he said, looking once more into his pam. “And where were you?"

| answered him, and with additiona questionsfrom Stordl | eventudly cameto redlize he wasfilling out
an accident report. | just wanted the ordeal over with as soon as possible. | answered the stupid
guestions, made no more comments, and closed my eyeswhen hefinaly |eft.

"Jagoers,” said Matheson at lagt, “areyou dl right?”

"Okehampton istreating it like arange accident.”



"Forget Stordl, Jaggers. ABCD is pulling out dl the stopsto investigate thistragedy. Well get to the
bottom of this"

"A four-key organ doesn't have dl that many stopsto pull, doesit, Superintendent?’ | opened my eyes,
rolled my head gently to the left, and described what happened out at Hangingstone Hill asbest | could
and urged him to have my bio reader tapped to download my memory record of the event. “Then Sart
theinquiry at thisend by tracing the origind call. No one out there in the north end of Dartmoor ever
heard of adead bio on Hangingstone Hill, Superintendent—not at Okehampton Station, nor at the army
camp. Find out who rang us with the report and from where. Anything left of the cruiser's computers?”

He dowly shook hishead. “I'm afraid it's hopel ess. Whatever hasn't been burned, melted, or shattered
has been vaporized.”

"Any backups of Shad's engrams anywhere?’

"Nothing we can find. D. C. Parker inquired of North American Biotron—they produced Guy Shad's
duck bio for those American insurance advert producers. However, Shad failed to have hisengrams on
filethere or anywhereese.”

"Areyou certain there's nothing in the tower mainframe?’ | asked, aready knowing the answer.

Matheson's eyebrows arched. “None of us have our engrams copied into the computer, Jaggers. |
suppose we ought, but it's not like our end of law enforcement isviolent. Not usualy."

"Whoisout at the scene?"

"Parker was out there today aongside Constabulary Scientific and Technical. What they picked up out
there seemsto confirm what Storel said.”

With my left hand | grabbed Matheson's uniform lapel and pulled him close. Amidst the fumesof his
peculiar cologne, | whispered into his ear, “Tdl Parker to watch hisback. When he's out there, tell himto
watch his back."

"What's going on, Jaggers?"
"It wasatrap. We were set up.”

| released hislapel, he leaned back, and studied me for amoment. “ Army ordinance, the bomb unit, and
Scenes of Crime officersal seem to think the explosion was an old dud artillery shell. There's
evidence—"

"It hasn't been used as afiring range of any kind for over eighty years, sir. The last of the baligtic artillery
shells used there landed twelve decades ago.” My thoughts swam reluctantly through my headache.
“There was an observation post on top of Hangingstone Hill. Third highest spot on the moor. Makes
sense to put an observation post there. Why then would the army shell Hangingstone Hill? The
observation shack? Get the army to check their records. On top of that hill iswhere observers used to
stand and see where artillery shdllslanded elsewhere.”

He studied me for along time, then stood. “Get some rest, Jaggers. The doctor says you'll be back home
tomorrow or the day after. Fit for duty in a couple of weeks."

"l can go back to work now, Superintendent. Copied into awalking mech, | can function perfectly well."

"Y our body needsto hedl, Jaggers, which means you need to bein it moving it around, doing physica



therapy or whatever.” He gave methat rather startling John Dillinger frown, which was his expression of
gentle concern. “There's some head work you need to do, aswell. | indgst you see that counselor.”

| looked up a him. * Superintendent, has anyone notified Va?'

"Of course. As soon as we got the word from Okehampton | sent someoneto fetch her. Va and afriend
of hers—another cat—are waiting outside the room."

"Nadine Fisher.” | felt my heart sink. “ She and Shad have been dating.”
Matheson's eyebrows arched. “ A cat and aduck?'

"Isthat any more unusud than acat and aman being married?’ | demanded rather more angrily than
intended.

"Sorry.” He thought for amoment. “1 supposeit isn't unusua for our times. My wife Constance can be
wed to John Dillinger, your wife Vaerie can be acat and married to Basil Rathbone, your partner aduck
dating another cat, and my leading inquiry team right now is afrustrated bloodhound and an incontinent
gorilla Theworld isgill just at the beginning of the entire artificid being phenomenon, isn't it?!

"My concerns aren't quite that philosophical, ar. Tell Parker to watch hisback.” | looked up at him.
“Revenge and murder are dill with us"

Matheson raised a hand and rubbed the back of his neck. “I1t'smost likely an accident, Jaggers, but I'll
get in touch with London ABC, convey your suspicions, see what they suggest.”

He placed his hand on my shoulder. “ Terribly sorry about Shad.” He nodded, turned, and Ieft the room,
leaving the door open. As soon as heleft, Va and her friend Nadine came in. Nadine was an orange
tabby. My wife hopped up on the bed and Nadine, never presumptuous, climbed up on the chair recently
vacated by the superintendent.

"How do you fed, Harry?’ Val asked.
"A bit shell shocked.” | reached out ahand and stroked her cheek. “Were you terribly worried?
She cocked her head toward her friend. “I'm afraid Nadine is the one who's having afright.”

"Detective Superintendent Matheson said that Guy isdead,” Nadine said quietly, her tone begging for
another opinion.

| looked at Nadine, and expression is often difficult to read in acat. They awayslook so inscrutably
pleased with themselves over some covert triumph. Nadine, though, looked miserable. Her head hung
down, and she made apitiful and barely audible mewing sound. All | could do was lie therelooking
foolish. | would've resorted to some sort of well-get-the-blighter-who-did-this rhetoric, but | feared it
would have been heard asfalsaly asit would have fitted my tongue. Either it was an accident, which
meant that gunners and range officers responsible were long dead and gone, or it wasindeed set up by
person or persons unknown quite skilled at what it takes to stage a crime scene. Either way, that dight
reduction in pain referred to by that vacuous term closure seemed distant, not just for Nadine, but al of
us

"Why, Harry,” said Va as shelooked at my face, “you're crying.”
| raised my right hand and rubbed my eyes. My fingers came avay wet. “I'm afraid | am.”



Nadine jumped over onto the bed and the three of us did what we could then for poor Shad, which was
bugger al. Perhaps we helped each other alittle.

* * * %

That night, by the grace of astrong sedative, | dept without dreams. The next day | tried walking on my
balloon cast and hearing with my new implants. The implants worked perfectly; the balloon cast, aided by
sufficient medication, was dmost adequate. | avoided my room'stdly at first. | knew what would be on.
When Shad had been the dapstick funny insurance duck he had children around the world quacking out
“aflak-aflak” at particularly seriousinterludesin classes, during church sermons, political campaign
speeches, and funerals. Not entirely restricted to children, moreover. | confessto issuing arudelittle
“aflak” or two mysdf back in Metro when the detective chief superintendent would descend from
Vahdlaand portentoudy deign to address “you chaps,” concerning some high profile case that was
drawing heat from the commissioner. One of severa reasons| was let go, | suspect.

| eventudly gave in and watched one of the reports: afew clipsfrom hisadverts and interviews, a
laudatory comment from Chief Consgtable Crowe of the Devon & Cornwall Congtabulary, concerning
Shad's brief career in ABCD; followed by a computer-generated eulogy ddlivered by the lizard who had
replaced Shad's duck when hisinsurance firm was merged with another. Instead of his usual nakedness,
the lizard was somberly dressed in black tie and suit and oozed virtual sincerity. He concluded histribute
to Shad by making atasteful pitch for hisfirm'sterm life insurance plan. *'Y ou never know,” he concluded
as an image of Shad appeared on the screen, surrounded by awreath of daisies.

| dways hated thet lizard.

The newscasters moved over to stories of more pressing matters. the latest mutation of E. drupi, the
erectile dysfunction virus, the possibilities of latest teen musical fad Cragsuck Funk destroying dl lifeon
this planet as we know it; and the eectrifying results of the latest government-funded weight-loss study
(weight loss can be achieved most effectively by consuming moderate amounts of awell-balanced diet in
combination with aregular program of exercise). | changed the channel and found the same Law &
Order rerunsthat had been on the telly the previoustime I'd been in hospitd.

After afew moretests the following morning, | was released, an ambulance ddlivering me homefindly
after a heated debate about the necessity of me being strapped down upon their little roll-around before
they could move. Settled in a home, there was an online tutorid for my wirdessinterface, and with Va's
computer | attempted to occupy my mind between headacheslearning how to useit. In my first net
connection | went to anews site and read the reports on the explosion. Dud shell went off. The deceased
was aduck bio who used to be atelly star. Click herefor animation. Aflak.

| clicked and there were clips taken from severa of Shad's adverts. | shut it down, closed my eyes, and
ranwhat | knew: By itsdf the call from Okehampton Station might have been ahoax. Rather
sophisticated hoax, considering the call had to come in with the proper police codes and encryption. Still,
it could have been ahoax. By itsdf the explosion might have been an old dud artillery shdl finaly grown
unstable enough to go up & that particular place and moment. By itsdf ashell firing short, faling next to
an observation post unobserved, and being adud aswell might just have happened. All together, though,
it was abloody stretch of timing that gave credulity stretch marks.

But why?If it was an attempt to kill one or both of us, why so involved? As a sniper-for-hire who had
been interviewed after being sentenced once said, “Keep it smple. The more complicated a hit gets, the
more opportunity for mistakes, not to mention asmdler profit margin.”

Wordsto live by.



Shad hadn't been with ABCD long enough to have devel oped alist of enemies. The few caseswe had
worked together dl involved rather genteel maefactors. The most violent encounter Shad and | had was
with a Rottweller natural in Taunton who objected to being parted from his mate, a Dandie Dinmont bio
named Floss e whase human engrams happened to be fleeing imprisonment on embezzlement charges.
That particular felon had been remarkably grateful for our intercession. My early decades with Metro, on
the other hand, had produced avirtua army of murderers, terrorists, and other violent chapswho
wouldve delighted in seeing me blown to pieces. That was long ago, though. Most of the violent ones
from my Metro years were either dead, living off their book and motion picture roydties, or dribbling
oatmed down their bibsin prison geriatric wards. None of them, in addition, were bombers. Therewas
an answer somewhere, but | couldn't find it. | took my headache to bed.

* * * %

Early in themorning on my third day home therewas aring from D. C. Ralph Parker, our mountain
gorillabio detective with the waste management problem. " The chaps at Scientific and Technical
concur with Army Military Police, sir,” hesaid. "Asfar asthey are concerned it was a dud
artillery shell that became unstable and simply popped off. They found enough bits of casing to
identify the shell: an Excalibur Mark XVII. That's a twenty-five centimeter high explosive smart
round for a long range cannon the army used toward the end of the Twenty-one hundreds.”

"What about the chemica composition of the explosive? Has that been matched to the casing fragments?”
"Exact match, sir."
"How'd the shell get next to an observation post?’

"The army can't explain it. Records from that period show which part of which range was used
for a particular test or exercise. They show from where the shells were fired and where they were
supposed to land, but there's no way to catalog short rounds or duds. If the guidance load went
out on one of those smart rounds it became just like any other lump. Also, it's the army's opinion
that an observer could well have been standing in that observation post during an exercise and
not have noticed a short round dud striking nearby and burying itself in the sod. The noise, you

"What about the call 7’ | asked.

"Sorry?"

"The cdl that came into ABCD regarding adead amdroid out on the moor, Parker. Did anyone trace it?'
"The call came from a mobile phone out of Okehampton, sir. A bit strange that."

"How 07"

"It's a police mobile number assigned to a Sergeant James Colly, constable assigned to
Okehampton Station. On that exact day, though, Sergeant Colly was in Royal Devon Hospital
here in Exeter getting his entire heart replaced. He'd been in intensive care there for a fortnight
before the operation, which is a substantial piece of surgery I'mtold."

"Does make rather agood dibi, doesn't it. Where was his phone?’

"With him, sir. It was among his things in hospital, locked up. Whoever made the call must've
duped his police card. That kept the call from being screened out as a hoax."

Had to have been done more than three weeks ago. Congderable planning, highly technicd, forensically



sophiticated, absolutely ruthless. “ Parker, do you have Colly's phone records?”

"Yes, sir. The call to ABCD Exeter was the only call made on that phone for the past twenty-two
days. We voice printed the call recording, and that definitely wasn't Colly who rang up the tower
to report the dead bio. Very high voice. A child's according to the computer analysis.”

"Get amatch on the voiceprint?”
"No. Someone not in the system." There was along uncomfortable pause on theline.
"What isit, Parker?’ | said rather moreirritably than was polite.

"We have orders from London to drop the entire matter. They've concluded that Shad's death was
simply a piece of rotten luck."

"Luck,” | repested flatly.

"Yes, sir. There's some suggestion,” he continued, "that Shad might have set the thing off himself.”
mWhat?

"They say he might have touched something out there."

"It was apossible crime scene, Parker! Of course he touched something! That was his bleeding job!” My
headache began ricocheting from one side of my skull to the other, and | forced mysalf to calm down.

“ Shad's an experienced detective, Parker. When he was a human nat in the NY PD he even had bomb
disposal unit experience. He wouldn't beat on abomb fuse with ahammer just to see what would
happen. They can't be serious.”

"Serious enough for Dartmoor National Park Authority to consider billing ABCD to have that
logan stone put back in its original position."”

"Bollocks! Grest roiling oceans of bloody flipping bilge!” | closed my eyes as molten steel seemed to
pour into my brain pan, al of which left me somewhat suspended between uncontainable pain and
unexpressed expletives. When | risked opening my eyes| noticed Va dtting in the doorway. “ Sorry,
dear.”

Her deep agua eyes studied me for amoment. “Harry, areyou dl right?”

"Managing, dear. Raph Parker and | were having awag on the phone.”

"The doctor said getting upset would probably worsen your headaches.”

"I'm astounded he took the time from sdlling hisold trusses.”

mWhat?

"I'm pleased to report my own research supports Dr. Truscott's theory, dear. Something €lse?"
"Don't get crosswith me, Harry. | know you'rein pain, but don't take it out on me."

| took a breath and let it out. “ Sorry."

"Nadine would like to go to Hangingstone Hill. Isthat possible?'

"Parker,” | said into the handset, “ has the scene out at Hangingstone Hill been cleared?!



"Yessir. Did | hear your wife and her friend want to go out there?"
"Isthere aproblem?
"I suppose there isn't any reason except ... | mean, that's where Shad ... you know."

"Yes” | answered. “Perhapsit may help Nadine,” | offered. “Very well, dear,” | saidtoVa. “I'll see
about organizing something.”

"Thank you.” She turned and padded away toward the stairs.

"Sorry about barking a you,” | said to Parker, turning again to the phone. “Didn't mean to kill the

"Not at all, sir. But about going to Hangingstone—it hasn't rained on the north moor since it
happened.”

"Y ou mean we may find blood."

"Yes, sir. Shad's and a good deal of your own. A weather front is supposed to dampen things a bit
this morning. Perhaps if you wait until tomorrow."

"Vd seemsto think going therewill help Nadine”

"Not for meto say, sir. Oh, while | think of it, if you go, use GPSrather than trying to homein on
the prang.”

"Hasit been removed?"

"No. There's an odd bit of jurisdictional flap with that. The scene analyzer wasn't ours, wasn't the
army's, and wasn't one of the constabulary's. Has to be a records glitch somewhere. Who is
supposed to collect it up has become a bother, aswell. All the same, the signal's dead.”

| frowned. “Dead?"

"Day by day the signal grew weaker, then all of a sudden died. The bloody thing can't even
maintain memory, sir, much less project the crime scene.”

"Who copied it for theinquiry file?'

"That jurisdictional thing again, sir. Everyone assumed that the authority who placed the prang
also copied it."

"So no one copied it.”
"A proper cock-up,” he stated.

| looked down at the Persian rug on the floor, its design filled with happy blues and yellows. Whoever set
the trgp attached that scene analyzer to the logan stone. That's why the unit's serial number appeared in
no one'srecords. It wasared prang, though, authentic enough to get Shad and methere. It wasthe
genuine article. The power supply, therefore—

After abeat of stunned silence, my headache was temporarily forgotten. “ Thanksfor ringing me up,
Parker. | appreciateit morethan | can say."



"Not at all—"

| hung up, stood, and limped down the hall into the kitchen where Walter, our Rent-A-Mech, was
finishing up the bregkfast dishes.

Water was one of thousands of the same mode mechanica purchased years ago by Exeter's
Rent-A-Mech, Ltd. to goin service on alease basisonly to have al of their workers emancipated by
Parliament because modified human engram based artificia intelligence wasincluded in the Parliamentary
Reform Act of 2132. The mechs, in response, bought the firm from the owners whom they kept on to run
the company. All Rent-A-Mechsin the city looked like twentieth-century actor Stephen Fry in hisrole as
Jeeves, had that venerable valet's epidermis been made of brushed titanium. Since the takeover,

however, the livery in most cases had been traded in on more casual wear. It depended on the client.
Water wore earth tones and corduroy at our place.

"Water,” | said, “are you freefor the remainder of the day? | know you have other clients.”

"I am yoursto command, Sr. If dinner isto be served here a the usua time, however, | should begin
preparations a around five."

"Canyou drive Val, Nadine, and me out to the north moor near Okehampton?”

"Indeed | can, sir. When would that be?” I'd urged him to call me Harry, but Walter said it just wouldn't
do.

"Right now. It'srather urgent.”
"Very wdl, gr. I'll bring my dectric around, shal 17
"Thank you."

| hobbled up the stairs to the guest room where Nadine had been staying since the news about Shad. It
was smallish, asingle window looking over the garden, pale peach walls, and a single bed with a powder
blue coverlet. Va and her friend were both stting on the bed. “Walter's going to drive us out to the
moor,” | saidto Val. “He's bringing his car around now."

"Thank you, Harry,” said Nadine. “It'saterrible imposition, | know."

"Not at all.” | debated offering my possible piece of news. False hope and such. However, it was either
tell Nadine now or at Hangingstone Hill.

"Harry, what isit?’ asked Vd.

"Thereisaposshbility,” | looked a Nadine, “just apossbility, mind you, that Guy isgill dive” Asthey
started to speak all at oncel held up my hands. “A dim chance, but achance. I'll explaininthecar. Let's
get going.”

As| stood aside, alowing the two cats to run out of the room ahead of me, | ssw—my cautionary
probabilities notwithstanding—Nadine and Va both had only heard that Shad was ill dive.

* k x %

Walter's car was an MG ground e ectric, which would have been cramped had Va and Nadine not been
cats. Once we were off the Alphington Spur headed west on the A 30, Walter and | up front and the
catson ablanket in back, | turned haf around and explained. “It hasto do with the Vader prang—the
mounted scene analyzer—at the Site. That particular modd is about fifteen centimeterslong and abit



more than half a centimeter thick."

"What about them?” asked Va. She knew as much about the purpose of prangsas| did, but she knew |
was after something else.

| turned to Nadine. “Thiskind of scene andyzer isarguably the most indestructible instrument in the
world, Nadine. The caseis made from high-density ceramic composition titanium, and the power supply
isdesigned to take and retain its scene forensic data indefinitely. Crime scenes sometimes need to be
maintained for years—even decades. That'swhat the prang does: It records everything in place a a
particular point in time, in detail, and can project that detail upon the scene long after the eements of that
scene have changed. Hence scene andyzers must be able to withstand the e ements, attempts at
tampering, and efforts of miscreantsto destroy them. In al my timein law enforcement | have never
known a scene andyzer to fail."

"What doesthis have to do with Guy?’ asked Nadine.
"The prang out at Hangingstone Hill failed.”

"Surdly, dr,” began Walter, “if an artillery shell went off next to one of those instruments ... well, doesn't
that seem likely asa cause?"

"Certainly if it failed completely and right away, Walter. But Parker said that the prang'ssignd at
Hangingstone declined in strength over two days, then suddenly died.” | looked at Nadine. “1 believe
Guy might have had time enough before the explosion to copy into one of the smaller mechsand has
since been drawing power from the scene anayzer."

"If that'strue,” said Vd, “ Guy must be able to move about. Why didn't he let Ralph Parker or the police
know when they were out there?!

"I'm not certain. It might have to do with concerns about being observed.”
"By the person or persons who planted the bomb?” asked Walter.

"es"

"Sir, if | may?"

| nodded permission.

"Thank you, gr. Given possible post-incident observation, isit likely that such an offender may havea
continuing interest in any subsequent inquiry or activity concerning said hill, including ours?!

"Quitelikely,” 1 answered.

"Might | sugget, then, we enter the moor farther to the east instead of taking the obvious route through
Okehampton past the army camp?”

"Can you find the hill using another route?'

"Indeed | can, sir. As| wasdriving | downloaded the Ordinance Survey map of the area”
"Good thinking, Walter. Very wdll, we arein your capable hands.”

"Very good, gr."



He got off the motorway at one of the South Zed exits, went through the villages of Sticklepath and
Belstone, where we came onto a brain-shattering unpaved track caled Tarka Trail, which took us up
onto the moor just asalight rain began faling. Aswetraveled the trail Walter identified the festureswe
crossed: Scarey Tor which wasn't; East Okemont River ford, where we dmost became mired; a boggy
stretch between East Mill Tor and Oke Tor, where we forded the tributaries to the previoudy forded
East Okemont River, climbed and crossed Okement Hill, then traveled down the hill to ford one of the
River Taw tributaries. Following that, the car climbed the north end of Hangingstone Hill, where we at
last cameto astop afew meters north of the old observation post where several other ground cars and
two Air Rovers were parked. Walter parked his MG between alate model gray Ford Virgo and a
burgundy Renault Festivathat had seen better days. The moment the MG stopped, Water had a
headache preparation ready for me. As| drank that, Walter exited the car, held his seet forward for Va
and Nadine, and came around to the passenger side, umbrellain hand for me. Terribly efficient personnel
a Rent-A-Mech. | cannot recommend them too highly.

The others on the hill, approximately twenty or so, appeared to be curiosity seekers from Okehampton
and nearby villages. Families with children, individuas—no one gppeared bothered yet by the developing
rain asthey eagerly searched for ately star's signs of death. As| waited for the headache remedy to take
effect, | noticed aboy of eeven or twelve, blondish and chunky, squatting down and examining the grass
at hisfeet dmost one blade at atime. Such concentration would have been the envy of any Scenes of
Crime officer. “What are you looking for, lad?’ | asked.

"Fegthers, Sir,” he answered, not looking up. “White ones.”

| was about to point out that Shad hadn't been awhite duck when alittle girl with dark hair, big eyes,
wearing abluerain jacket and little blue wellies, saw Nadine and caled out to her parent, “Oh, Mummy,

may | play with kitty?"

"Ask the gentleman, Pearl,” said alarge woman in her forties, quite disturbingly dressed the same as her
offgpring.

Pearl approached me. “Sir, may | play with your kitty?'

"Ask her,” | answered.

The girl frowned as she turned toward Nadine. Va, however, intercepted the girl'sinquiry and said to
her, “ Perhaps |ater, dear."

Pearl ran off to her mother's sde declaiming frightening things said to her by those horrible bio cats,
Pearl'smum glared a me, and mercifully it began raining in earnest. Severa souvenir hunters made for
their vehicles. “Into each life somerain must fal,” observed Walter.

| glanced at him. * Shakespeare?'
"No sr. Henry Wadsworth Longfellow."

"Let'sseeif we can find Shad.”

* k% k %

After hdf an hour of steadily increasing rain, an unpleasantly chilly wind from the west encouraging the
appreciation of warmer climes and more sheltered endeavors, al of the other seekers had departed. It
was curious watching as the rain seemed to hed the place where the explosion occurred. The stone dust
washed from the blasted granite bedrock, clumps of earth eroded, amuddy pool began forming in the
bottom of the small crater.



" wonder how long it will take, gir, before dl signs of what happened here are swallowed,” said Walter,
gtill holding the umbrella between me and the rain. My coat had water repellant pretensions that were
aso eroding asthe rain continued.

"Months,” | guessed. “Perhgps only days.” | looked over the hilly expanses of the former artillery range.
Heather, peat bogs, rocks, the view of the edges softened by the great solvent, rain. The only evidence
that anything had ever exploded out here was at our feet and fading as we watched. “ Existenceissuch a
trangtory thing, Water, our marks of passing so dight. In themidst of living, though, life seems so
enduring, our accomplishments gigantic and eternd. Y & when death touches us, this sense of
permanence evaporates liketheilluson it is. Perhagpsthat's why so many of us hang onto life so.”

"Lingering in hopes of permanence, Sr?'
"The return of itsillusion, perhaps. Do you keep a backup copy of your engrams, Walter?

"Indeed | do, Sr. Rent-A-Mech ingsts on it. Perish the thought something should happen to me. Should
it, however, my training, experience, and, most importantly, client preferences and requirements won't be
lost. Neither will I. A new can, and at most I'd lose aday or two. It affords me ameasure of security and
protectsthe firm's client information.” He faced me. “Weren't D. S. Shad's engrams backed up?"

"No."
"Dear me, dr. Why isthat, if | might know?"

"A haf dozen excuses—it takes time, too bothersome, uses too much memory in the mainframe, and o
on. Mogt biosdon't do it, though, because it fedls creepy.”

"Creepy, Sr?"

"That's Shad'sword. An uneasiness. | think, because were originaly human naturas, we hold onto this
illuson that werre uniqueirreproducible beings. Backing up engram imprints givesin to thefact, dl this
protoplasm notwithstanding, we are but machines. It'shumbling.”

"Areyour engrams backed up, sir?'

"No. And, yes, the reasons for not doing it seem sillier with each passing moment.” | nodded toward the
crater. “We'd best finish our search before the entire moor erodesinto the sea. Walter, we could cover
more ground if you'd agreetojoinin.”

"I would be happy to, sir,” he responded lowering hisvoice, “However, Mrs. Jaggers told me she'd have
my gearsfor gartersif | dlowed asingledrop of rainto fal upon you."

"Since I'm dready soaked through, dear boy, I'd say you're dready doomed."”
"Before my imminent disassembly, S, shdl | engagein abit of exploration then?”

"The wages arethe samein either case.” | pointed to the opposite side of the crater. “Go down sope
until you run out of loose clumps of soil and other debris from the explosion. Go a couple meters beyond,
then circle the edge of the debrisfield, moving toward the center with each circuit. I'll start in the center
and work my way out. Look in, around, over, and beneath everything. And thank you."

Wewalked the coil for more than two hours, turning over rocks and clods of earth, not finding Shad or
anything into which he might have copied himsdf. | reached the displaced hanging stone before Walter.
When | examined the scene analyzer | could tell someone had tried prying the thing free of the rock,



which showed crude tool marks. | suspected souvenir hunters. Our culprit would possess the tool
necessary to remove the ingrument from its site.

My wirelessinterface detected no signd at al from the prang. | sood and looked toward the northwest.
Theview took in vast distances, the boul der-pocked flanks of Yes Tor filling the far distance. But whét |
could see was but asmall part of the moor. If Shad had copied into amech and had gone for help he
could be quite aways from Hangingstone Hill. He could have run out of power before reaching help. He
could have been caught in the open.

Suddenly | felt achill and began shaking as| pulled my coat about me. | was soaked, my ankle hurt, and
my head was splitting. | was very tired and possessed of an overwhelming desireto lie down in the wet
heather, pull the rain up over my head, and let deep take me.

"Sir, if | may?’ said Walter.

| smelled hot tea. When | opened my eyes and |ooked, Walter was holding out a steaming cuppa. | took
it in both hands, felt it warm my pams, then took asip, the heding liquid hesting my core.

"Thank you. Where on earth did you get this?"

"I had afew moments before your party madeit to the car, Sir, and packed a snack. | arranged a bit of
shelter on the east Sde of that stone building at the top of the hill.”

He helped me aong, and by thetime | had finished the teg, | was mobile again, my wits about me, but a
terrible pain in my ankle. Thewall on the east side of the observation shack wasin severe disrepair, but
Water had taken afew rocks and boards and constructed a makeshift shelter off to the side of the
shack, within which was a plank bench propped upon two flat stones. He helped me down upon the
thing easing the pain in my ankle consderably. Before| could thank him, he held out atray of smal
sandwiches with one hand and his carafe of teain the other. | had three of the former and arefill from the
|atter as he warmed the enclosure with hiswrinkle remover.

"By theway, gr, | found those dectrica components and pieces of meta upon the bench beside you
during my search.”

As| was chewing on an absolutely delicious turkey and avocado sandwich, | examined what looked like
pieces to a homemade remote detonator and fragments of bomb casing. Walter had placed themin
sedled plastic envel opes, dated, site located, and signed. | chanced to look up and saw between the
boards above. | was being protected from the rain by a plastic sheet decorated with images of hundreds
of mice. | swalowed my mouthful and sad, “Walter?'

"Yes Sr?
"Where did you obtain that plastic sheet?"

"From the Marks & Spencer catalog, Sr. | origindly intended it to serve asaground cloth for our picnic
here. Because of the inclement weather, however, | thought this gpplication more practica.”

The mice on that sheet weren't Mickey or Minnie, or even Mighty. They were, indtead, aquiteredistic
vermin infestation of Biblical proportions. “Mice, Water?'

"Yes, gr. It wasfor Mrs. Jaggers and her guest. | hope you don't object.”

"No. No, Walter. Not at dl.” | looked away from the sheet. “ Speaking of Va and Nadine, do you know
wherethey are?'



Just then astrange distant voice sang out, “Nadine, honey isthat you?'
From the other side of thelittle stone building | heard Nadine call out, “It's Chuck Berry!"
"Help me up, Walter. That's Shad!"

Before he could get meto my feet, Nadine ran into the shelter followed by Va. In Nadine's mouth she
carried asmall object that resembled amicro—the lipstick sized forensic mech we used for getting past
reporters and into really tight places. She jumped up on the wooden plank and deposited the micro in my
hand. “ Guy isin thisthing, Harry, isn't he? Guy sngsthat song to me. Because of my name. That's Chuck
Berry'svoice."

"Yes,” | said as| examined thetiny vehicle. All of the black paint was gone from the micro's port side,
and one of thetiny claw grapples up front was broken off. The other forensic insruments, however,
looked serviceable. Thetiny flashing red power readout on its front end indicated an occupant coming off
standby. “He'sin there, Nadine,” | said.

The micro energized fully and roseinto the air, its chipped lensaimed at my face. “ Jaggs. It's about time
you got here."

"| say, look what the cat dragged in,” | responded happily.
Hovering, the micro turned around. “Hi, Water."

"Very good to seeyou, Sir."

Aimed a my wife, Shad said, “Hi, va."

"It'sso good to find you dive, Guy. We were so worried.”

"Andtherein liesatade. But first,” he did amiddling job of rubbing the micro's port sde againgt Nadine's
left whiskers and cheek. | redlly missed you."

"Nadin€e's the one who suggested coming out here,” | said.
"Inthat case,” he said to Nadine, “you definitely pulled my engrams out of thefire.”
"Guy,” said Nadine meekly, “your ducky suit. I'm afraid itsgone.”

"Y eah. I've been finding pieces of mysdlf scattered dl over the north end of thishill. That rat, too.” He
faced me. “All | found of yours, Jaggs, wasalot of blood.” He did aquick scan of me. “Busted ankle,
ribs, ear implants, and a cut throat. Y ou got off light. Which reminds me: Isthere anyone else on the hill
besides you four?!

"There were more than adozen, but they al went home, Guy,” answered Nadine. “It'sraining.”
"Harry,” said Vd crosdly. “ Y ou're soaked and you'll catch your degath.”

"Better | should catch death than it should catch me,” | answered with asmile.

"Walter—" she began.

"Stop fussing,” | said, “and you're not to reproach Walter. He did what he could to keep me dry within
the bounds of my cooperation.”



"If that's al settled,” said Shad as he rose dightly and faced Walter, “ Brother mech, you got an AH8 port
adapter in that can?"

Water held up hisleft pinky finger. “I do indeed, ar.”
"If you can spare a couple of dectrons, | could use aboost.”
"Certainly, gr."

Shad rotated up dightly, caught aview of Walter's specia tablecloth, and shot down to the ground as he
cried out. He studied it for amoment and dowly turned until he was looking a me.

"A little treat Walter purchased for Va and Nadine,” | explained. “ A fdine snack motif."
"Mice?'

The cats looked up at theimprovised roof. “Why, Walter,” said Vd. “It's very thoughtful "
"Ever so degant,” Nadine joked amiably.

"Y eah, man,” Shad said as he warily moved toward Walter. “ The bee's knees."

* * % %

After Shad's micro was fully charged and Vd and Nadine were happily eating the mouse morsdl stuffed
pastries Wdlter provided, | tried agenera wirelesstransmission. "They operated on my earsand |
went wireless.”

"And another dinosaur bitesthe dust,” Shad said out loud to me. Turning to Walter he said. “Do you
have wirdess?'

"l doindeed, Sr."
"Would you send alittle transmission to Jaggstelling him how great hisnew earsare’?’

"Very good, sr.” To me hetransmitted, "Your signal came in five-by-five, sir. Do you enjoy the
feature?"

"Haven't quite gotten used to it," | answered. To Shad | said aloud, “What's afoot?

"Nicdy put,” rhymed Shad. Va and Nadine were both looking up from their mouse morsels sensing
something amiss. “We're being observed,” Shad announced to usdl. “It's eectronic and optical
surveillance. | don't think the guy staking out thislocation can pick up low level sound or bio or mech
receivers a the range he's a, but wireless he gets.”

"Who?’ asked Val.
"Thisisgoing to sound crazy,” hesaidto Vd, “but it might bethe NYPD."

"l say.” | must have looked rather surprised. In any event, | certainly felt that way. “What led you to that
conduson?'

"Therat said something to meright before dl hell broke loose. When you were on the phone trying to
make sense of the report we received, Jaggs, | went to the cruiser and copied into this micro. From there
| went directly to our alleged corpse. | was just about to do a scan on the deceased when the rat opened
his eyes, looked behind me, then looked directly at me and said, ‘Hi, cheese eater.” Shad issued therat's



wordsin afalsetto voice, replete with scorn and American accented syllables.
"What happened then?"

"The rat moved one of hisfront feet and | began getting the hell out of there. A second later it went
boom. By the time this mech rebooted and | managed to dig my way out from under some turf that
landed on me, it was dark, the areawas ringed with crime scene tape, and everybody was gone.”

"|sthere some significancein what therat said?"

"Yes,” answered Shad. “ Cheese eater is one of the more affectionate names NY C cops use to refer to
members of therat squad: Interna Affairs Bureau.” He turned to Nadine. “I1AB takes down crooked

cops.’
"Wereyou ever in Internd Affairs?” | asked him.

"No. But | never took abribe and among some cops that's prima facie evidence you're chewing cheddar
with the whiskered s&t."

| gently shook my head. “ That makes no sense. Y ou're thousands of miles, a couple of years, and severa
careers away from New Y ork and its police force. Why try and kill you now?"

"All I canthink of issome old crooked cop went alittle dingy in the head and decided killing mewasthe
answer to dl hisproblems.

"Why didn't you putin acal for hep?’ Nadine asked.

"The blast damaged thismicro's antenna. | tried acall and my transmission distance is down to under
three kilometers. | had my scanner on looking for locd traffic in case the cops, the army, or ahiker with
hiscell on came near when | received atransmission.” Helooked a me. “It sounded like a generated
voice. All it said was, ‘| received aweak signd. The turkey might not be done.” Just like that. Only akey
click for aresponse.”

"That doesn't sound friendly,” observed Walter.

"That was my take on it. Both transmissonswere clear, and | got automatic azimuths on both. | didn't
attempt any more cdls, but | traveled afew meters so | could triangulate the transmissions should
whoever was watching me make another call. As soon as| moved, though, there was another sgnd,
same voice—very high. Familiar but can't placeit. The bearing showed it came from that tor just north of
Us”

"Steeperton?’ asked Walter.

"Y eah. One word: ‘Movement.” There was along silence, then came the response. A voicethat didn't
sound generated at al said, ‘Finishit.” Both communications were on hand radio frequency.”

"Y ou get afix on the other party?’ | asked.

"A village due east of here called Gidleigh. Nothing since, and that was three days ago. | know the guy's
il on Stegperton, though. Every so often he downloads some information and | can pick up his satdllite
address. To conserve my charge | go hide in an old piece of tubing on the roof and go standby. My boy
on Steeperton vidited here searching for me when | was shut down. That's when he sucked the rest of the
charge off that Vader prang.”



| frowned. If it was a hitter, the fellow's reckless perseverance was remarkable—unless he was
expendable. “ Dependable and expendable,” | said. “ Are you thinking what I'm thinking?’ | asked Shad.

"A toaster."
| nodded.
"What's atoaster, dear?’ Va asked me.

"Originaly it was akind of robot certain terrorist, gang, and government types used for settling old scores
and eliminating troublesome personages.”

"Do you mean a hit man—yperson, thing...” Shelooked at Walter.
"l believe assassin will do nicely, madam.” Helooked a me. “If | may, Sr?"
"Please”

"It hasto do with Modified Engram Based Intelligence Technology—MEBIT for short. The origind point
of artificid intelligence, of course, wasto produce amentaly able, efficient, obedient work force that
would do what it wasingtructed and make no demands.”

"Slaves,” said Nadine.
"Exactly, miss. Asthe U.S. Supreme Court's mgority opinionin Grant v. Hudder found—"
"Walter,” | cautioned gently.

"Forgive me, Sr. In short, madam, the modified part of MEBIT intelligence wasruled illegd in the States,
which prompted Parliament to do the same here. | can il recal the day dl of usat Rent-A-Mech
received our patches.”

"Instead of MEBITS,” said Shad, “they'renow EBITS. A basebdl| jokein there somewhere—"
"About thetoasters,” | interrupted.

"Yes, gr,” Walter turned toward Nadine and Va. “MEBIT operated beings, bios and mechs, are
blocked from disobeying, disagreeing with, or dtering their ingructions. Askillersit makesthem highly
intelligent, persstent, and resourceful, if atriflerigid. If apprehended.” Water looked at me.

| thought about that for amoment, remembering severa famous cases from when | was with Metro.
“Actudly, they cannot be apprehended. If old hill isclosing in and it looks bad for the dex, he zeroes
himself out. Scrubbed clean.”

"Some New Jersey gangs used to rig theirs to explode,” said Shad. His micro faced me. “ Jaggs, |
could've run off that VVader prang for another couple of weeks. | thought the toaster drained it to force
me out, but dexes are high energy. Maybe he's running low, too."

"How does he know you haven't |eft the hill or zeroed out yourself?” | asked.
A mischievouslittle cackle came from the micro. *'Y ou know how superstitious most mechs are?
| looked at Walter. “ Are we being insensitive?"

"Not at dl, gr. D. S. Shad's observation is quite true, though bioswith artificid intelligence are the same



asmechsin thisregard. My therapist ascribes the phenomenon to the shortcuts taken to devise MEBIT.
The early versons of artificid inteligence weren't very artificid in that the basic engram patterns were
amply copied from various humans. They erased dl the identity memories—ife experiences,
embarrassing encounters at summer camp, credit account numbers, that sort of thing—but there wasn't
any way to diminate the feelings connected to those memories.

"l cannot imagine what that must belike” said va.

"It isquite like being haunted, madam,” stated Walter. “Even with the patch, dl EBIT Al'sarefilled with
fedlings to which they cannot attach experience. It gives one the continuous sense of having misplaced or
forgotten things of importance. Often thisfeding manifestsitself asaform of schizophrenia Inmy casel
awaysfdt asthough | was being watched. When voices began talking to me, | sought atherapist. Many
Al operated beings believe in ghogts. For some the spirits even appear to take corporeal form.”

| looked a Shad. “And?’
"Widl, I've been tranamitting little ghost plays nightsto my buddy over there on Steeperton.”

| cleared my throat and said with aghostly timbre, “'l wear the chain | forgedin life. | madeit link by
link—""

"Nothing Dickensonian. He's been looking me up on the net while he's sitting therein hislittle shack inthe
dark. So nights I've been sending bits from my old insurance commercids.” Hetreated usto a series of
ghodlly aflaks and we dl laughed. “One of the visitors yesterday |eft a blue candy wrapper on the
ground. Lagt night | put my illuminated end in the wrapper and gave him alight show. “1 don't know if |
scared him, but if he buysapolicy | need to talk to the company about my commission.”

"Weren't you afraid of frightening him off?” asked Nadine.

"He's il got ajob to do,” Shad answered flatly. “What I've doneislet him know the job may not be
finished. Hell keep a it until elther hisbattery diesor thefellow in Gidleigh calshim off."

"Where could he have obtained alive artillery shell? An antique? How could he snesk it into the
country?"

"Good questions,” he answered.

Someone rang me on my wireless. Unlike the mech wireless, not at al an unpleasant sensation. Instead of
buzzing, vibrating, or playing some annoying tune, the knowledge that | had an incoming cal smply
appeared in my head. AsVa and Nadine returned to their pastries, | motioned for Shad and Walter to
listenin. 1t was Matheson.

"Jaggers. How are you doing, old fellow? Enjoying your time off?"
"Well enough, Superintendent. Thefamily and | are having an outing—apicnic.”

"Excellent. Fresh air, a good hobble. Best thing for you. | have a few things regarding that matter
out at Hangingstone." | debated cutting him off in respect to our listening audience on Steegperton, but
thought better of it.

"Veywdl, ar."

"Sci-and-Tech finished running the IDs on the DNA collected at the scene. Shad, of course,” he
began.



"Yes gr."

"Therat amdroid bio, though, isa Fantronics, Ltd. product. That particular rat was purchased by
a costumer: Celebrity Look-alikes of Bond Street, London."

| looked at Shad, aquizzica expresson on my face. “ Celebrity rat?’ | mouthed.
"Ben,” said Shad. “The rodent lead in the motion picture Willard?"
"Goon, gr,” | urged Matheson.

"The customer was a D. Lipper of Kensington. | glanced at Shad in hismicro. Before he became a
duck and atdly advert gtar, back when he had been in the NY PD, Guy Shad's name had been Donald
Lipper. Hard to read emotiond reactions off the chasss of amicro.

"Interesting sense of irony,” observed Shad.

"He paid the full amount in cash,” Matheson continued. "His money was good, name and address
both phonies.No description.”

" Superintendent, what about surveillance records?'

"For what they believe are obvious reasons, Jaggers, Celebrity Look-alikes do not allow cameras
of any kind on premises. We're running the records of the street cameras right now, but Celebrity
has hundreds of client visits, inquiries, pickups, and deliveries every day. Given thisfellow's
proclivities, he was probably in disguise when he rented the rat meat suit.”

"What about the person who handled the sale? Someone with a downloadable memory?'

"A human natural, as our luck would have it. The agent who handled the sale can't remember one
rat customer from another. Rat bios are quite popular costumes for some disquieting
reason—school outings, club meetings, university bashes—that sort of thing. The fellow didn't
copy into the rat suit on the premises. Presumably he has the use of a stasis bed elsewhere. | may
be jumping the gun, but I'm reopening the inquiry as a possible homicide."

| glanced down at Shad in hisflying lipstick. “ Thank you. Isthat it, Sr?”

"An additional unrelated matter. Quite interesting. Birdshot was found in—among Shad's
remains.”

"Yes, gr,” | answered, looking at Shad's micro. “When Shad was an officer with Northern New England
Wildlife Protection | believe he was wounded during a duck hunting season.”

"Really. Well, Jaggers, it appears that two of the pellets have been positively matched to a
registered microscopic barrel map of a shotgun purchased in Burlington, Vermont, eleven years
ago. The purchaser was a bloke named John Quinn."

"John Quinn, you say?"

"Yes. He was once in law enforcement in New York City. Chief of detectives, actually. Eventually
became commissioner. Seems to have gotten into politics. Running for state governor or
something. Don't suppose there was anything they could do about a duck hunter shooting a duck
in duck hunting season, eh?

"No, sr."



"Well, that's all | have, Jaggers. Enjoy your picnic and best to Val."
| bid Matheson good-bye and looked at Shad. “ John Quinn?’ | said.

Hewas slent for avery long moment. At last he played his memory recording of therat's last words. “'Hi
cheese edter.’”

| looked at Walter. “Y ou watch the American news. Have you ever seen this Quinn on thetelly?”

"Yes, gr. Former police commissioner Quinn isfrequently invited to appear on American news programs
to reflect upon various law enforcement issues. Polls place him at |east twenty points above his closest
rivalsin the coming primaries. Thereis aso speculation that after capturing the state governorship hisgod
isthe White House."

"What do you think of the cheese-eater recording?’
Water turned toward Shad. “May | hear it again, sergeant?’
Shad played the recording.

"Sr,” said Water, “that sounds very much like John Quinn doing hisimpression of Mickey Mouse
imitating Bluto with aNew Y ork accent.”

"Bluto?” asked Nadine looking up from her mouse morsels at Shad.

"Popeyé€'sriva for the hand of thefair Olive Oyl,” said Shad. He repeated the cheese eater recording,
then played the mysterious transmission he had picked up from Gidleigh: “'Finishit.””

"Isthat Quinn?’ | asked Shad.

"Yeah. | think s0.” The micro faced me. “John Montgomery Quinn. | don't get it, man. | was even going
to votefor theguy.” Shad flew in dow, measured circles. “ Damned near kills my partner when he blows
me up with abogusrat. Two years ago he shoots mein the asswith ashotgun. Twelve years ago...”
Shad's micro stopped moving, hovered motionlessfor an instant, then streaked out from benegth the
shdlter. | had Walter help me up and serve asacrutch as| followed. Therain had stopped leaving a
dank heavinessto theair. When | found Shad he was down at the original position of the hanging stone,
hislensaimed at the pool at the bottom of the crater.

"Whet isit, Shad?'

Hewas sllent for along moment. When he spoke his voice sounded strangely vulnerable. “ Jaggs, are you
familiar with an old Al Pacino cop flick titled Serpico?"

"A cop classic. What law enforcement officer hasn't...” My voicetrailed off as| realized to what Shad
was dluding. Thered Serpico wouldn't go aong with the other copsin bribe taking. Hisfellow cops,
uncomfortable with such reckless behavior, set up young Serpico to be killed. Back inthe NYPD,
[-never-took-a-bribe Detective Donald Lipper was asked to back up some other copsin taking down a
fugitive. Detective Lipper wasfirst one through the door. As Shad put it the day | met him, “The next
thing | knew al the bulletsin the world were headed in my direction, and | was fricassee.”

"When | waskilled,” said Shad, “ Chief Quinn wasthe head of the Detective Bureau. Nothing left of me
but memory. Chief Quinn came by the hospital to talk with me about coming back to the forcewhen I'd
copied into my replacement mesat suit. That's before my agent got me the duck gig. Funny thing, though.”



"What?' | asked.
"On that visit Quinn accidentaly knocked over acup of coffeeinto the chasss of my memory unit.”
"Embarrassng.”

"Y eah, not to mention lethd. Lucky the hospital kept patient memory units on continuous sync withits
main engram bank."

"Lucky. | say, Shad, Quinn wouldn't happen to have bomb disposa unit experience, would he?

"Funny you should ask. Thirty years ago John Quinn started out as afirecracker.” He paused a moment,
then said, “ Four attempts at killing me and il at it."

"One must admirethefdlow'sresolve” Walter obsarved.

"l don't want to jump to conclusions, Jaggs,” said Shad, “but I'm beginning to suspect Quinn wants me
out of theway."

"Isthere somereason?’ | asked. “ Do you have anything on him?"

"Other than acouple of attempts at killing me, | can't think of athing. | know five or S redlly crooked
detectives, though. I'm guessing if they had to Sit in front of acommittee they could put a substantia knot

in Quinn'spolitical panties”

"| suppose we ought to do something about it, old fellow—I mean before candidate Quinn reachesthe
White House, attains control of abrace of plasmabombs, and accidentaly vaporizes Devon."

Shad turned and aimed hislensin the direction of Stegperton. “Unless we can convince that dependable
expendablefelow over thereto roll on hisemployer before he zeroes out, dl well be left with isa dead
hunk of machinery and a prime suspect off scot-free.”

"What do you suggest?'

Shad's micro looked at Walter. “When | was hooked up to Walter, getting my battery topped off, | got a
look at his package. Y ou know he's got more than two hundred thousand recipes on file?"

"Any involving duck?’ | asked Walter.
"One hundred and sixteen, ar. All quite excdllent.”

"He's got some other stuff in there, too, Jaggs. Gives me anidea.”

* * * %

Thetime and power requirements of Shad's plan left very little charge on Water's MG and not agreeat
ded of light |€eft to the day by the time wefinished preparations. Afterward Walter drove us down the hill
and parked the car where the track camein from the Taw Head ford, the last of therain cloudsin the
eadt reflecting the setting sun'slight. Va and Nadine remained in the MG equipped with acdll phone
whose preprogrammed number for a police ambulance could be entered with the stroke of asingle paw.
Walter, Shad, and | continued north. Shad hovered, Walter walked, and | leaned rather heavily on
Water as| limped adong. In twenty minutes or so we reached agentle track that came up the southwest
Sde of Stegperton Tor. Twenty additiona minutes of climbing, dowed by having to wait for me, and we
were a the top, looking across massive stacked granite plates of the tor to the shed-roofed stone
observation shack upon arise at the north end of the rocks.



Theroof looked to be in much better condition than that of the shack on Hangingstone Hill. | turned back
and looked toward the southwest. Hangingstone was a hundred or more meters higher than Steeperton.
Theair was ill and cool. At this distance the shack on Hangingstone was but a darkened dot on the
horizon againgt asky of delicate pinks rapidly being swalowed by the darkness of the gpproaching night.
It was quite moving. | glanced down at the MG, another dark dot, and imagined Vd in there waiting for
news of how al thiswould end.

"Joggs?’ called Shad.

| turned around. Walter was |ooking at me and Shad was hovering next to him, aso looking a me.
“Sorry. Getting alast ook at things. After dl, | am the one who doesn't have a copy back in Exeter.”

"Wadter and | could go in done—"

"Weareagreed,” | interrupted, “that my presence could well tip the scalesin favor of the toaster's
cooperation?’ | looked at Walter.

"Yes, gr. That istrue. MEBIT conscienceis suppressed, but not iminated.”
| looked at Shad.

"Yeah, great if Wdter'sright about yon toaster. How about it, Walter? Y ou got alot of experience with
killer mechs?'

"I'm afraid, Sr, the only toasterswith which | have experience are designed for diced bread, crumpets,
and such.” Walter looked at me. “Sir, | could be dead wrong."

"Nicdy put,” said Shad, turning toward me. “ Jaggs, we could wait for a properly equipped team to come
and ded with the Terminator. No muss, no fuss—"

"—And nowitness,” | completed. “To change plans now would require time, which we are running out
of rather rapidly. Gentlemen, every now and then one smply needsto roll the dice."

"Would it be crass of me, Baloonleg Harry,” asked Shad, “to point out that right now you're on your
third meat suit, which itsdlf is getting just alittle bomb worn around the edges?’

"Caution,” | answered. “isjust another way of saying I'm not sure of what I'm doing.”

Water looked at me. “ Sir, forgive meif I'm speaking out of turn, but doesn't that rather accurately
describe our current predicament?”

"I'm afraid it does, and it is quite tactless of you to make apoint of it. | should complain to your
employer.”

"Employee-owned company, dr,” said Walter. “1 am my employer.”

"Then consder yoursdlf notified.” | pointed toward the shack. “Let'sgo.”

* k x %

The stone shack, according to asign affixed to its newish stedl door, was maintained by the park
authority to house emergency medica and survival suppliesfor hikers stranded by fresk storms. | opened
the door and it swung in. No noise. No motion. Very littlelight insgde. Outside light was prevented from
coming through the windows by flattened pieces of pasteboard. There was a battery-operated light
hanging from the center of the roof, but it was missing its batteries. Shad turned on the micro'sillumination



system. The south wall wasfilled up to the blocked window with shelves containing first aid kits,
packaged blankets, and cases of bottled water and energy bars. Like the battery operated light, all three
torches and aradio had been stripped of their batteries, al of which now lay discarded upon the cement
floor.

Againg the back of the shack, seated in the shadows upon a deeping bag roll, was the figure of aquite
amall person. Shad illuminated the figure of ayoung girl who sat motionless, her eyes open, looking like
an old-fashioned porcelain doll on a gift shop shelf. She was clad in pale green swest pants, chestnut
hiking boots, and adarker green top jacket. “I can till read her receiver,” said Shad, “ but she's running
onempty.”

"She seemsfamiliar,” | said.

"Shirley Temple, Rebecca of Sunnybrook Farm, 1938. Jaggs, she's close to zeroing out.”
"Wdte?'

"Yes gar.”

Walter moved next to the girl and kndlt, light emanating from somewhere on his chest. He reached with
his right hand behind her neck, felt around for amoment, then said, “1've found the port, Sir. It'sa
Kvi12"

He plugged in and the girl's eyes blinked. She seemed to freeze for a second, then her gaze darted in
Water'sdirection. “I'm giving you abit of acharge, miss,” he said cheerfully. “Y ou seemed abit down."

"Inyour dreams, Tick Tock. It'll beacold day in hell before abucket of boltslike you givesmea
charge,” she said with a definite note of sarcasmin her voice. Shedidn't pull away, however. Instead she
looked a me and frowned. As she moved her gaze to Shad'silluminated micro she stiffened.

"Before doing anything rash,” | said, “1 would point out that Guy Shad's engrams, current as of two hours
ago, have been copied to Exeter, as have our friend Walter's. Mine, on the other hand, have not.”

Her gaze traversed the three of us again, scopping on me. “Who are you?'

"Detective Ingpector Harrington Jaggers, Devon ABCD. InthemicroisD. S. Guy Shad, and the fellow
who is providing you with an increased differencein potentia isour friend Water Cogg.” Water nodded.

"| received the transmission, but couldn't read the encryption code,” she said to Walter. “Industrid ?'

"Yes, miss” said Walter as he removed his hand from the back of her neck and stood. * Rent-A-Mech,
Ltd., a your service. It would never do to let competing mechanica service establishments access to our
client information, would it?"

"Rent-A-Mech,” she repeated without humor.
Walter nodded at me and stepped back.

"l should add,” | continued, “ detectives from Artificial Beings Crimes and officers of the Devon &
Cornwall Congtabulary are at this moment descending upon the village of Gidleigh to place John Quinn
under arrest for attempted murder.”

Her gaze fixed on me. “| have an eight percent charge, Inspector Jaggers,” she said. “That's more than
aufficient to diminate dl three of you, warn my factor, and effect an escape.”



Shefdl slent, stared at us each in turn, and shifted her gaze to adark corner. She sat there, staring and
immobile, for what seemed an eternity. At last she turned her head and faced Walter, her forehead
wrinkled in what appeared to be anguish. “What wasit?’ she asked “When you put that partial chargein
me, what elsedid you put in?'

"A little upgrade, miss. apatch onyour MEBIT imprint.”
"A virus?'

"No miss. The patch amply removesdl the artificialy implanted choice restrictions MEBIT put on your
engram s&t. You arenow an EBIT."

It took her awhile to absorb that. Few contemplate freedom's meaning until they loseit. How much more
profound it must be for one who never had it or even contemplated it to become suddenly free—to
suddenly have afull sense of right and wrong. Instant complications. “You mean | can ... | can disobey.”

"Yes, miss. It isnow your choice."

"And your respongbility,” | added quickly. | thought about mentioning how she now came under a
different set of laws. Before she was atoaster—atool no more responsible for those she killed than a
knife or gun. Now shewas like the rest of us—responsible for her choices and filled with anxiety for that
reason. | thought about mentioning it, but | felt she already suspected. It frightened her.

"What isyour name?’ asked Shad.

"Alice.” Shewrapped her arms about herself and looked down at the floor. “ Alice Blue.” The expression
on her angelic face hesitated between fear and anger. “Missions, work to do. Orders. No questions. |
had no doubts or fears. | knew what to do.”

"What about ghosts, Miss Alice?’ asked Walter.

"All MEBITshave ghodts,” she said dismissively. “Y ou learn not to pay them any mind. Ghogts are
nowhere asterrifying—" She dowly shook her head. “I'm seeing things so differently.” She rubbed her
eyes and leaned back againgt the stone wall as though her own weight had suddenly become an
intolerable burden. “Y ou have no idea of the things I've done—that | ill haveleft to do. | haveajobto
do, duty, a purpose.”

"Changethejob,” | said. “Find new work, anew duty, choose adifferent purpose. That's the power you
now have."

She stood and was rather small. Beautiful child, ahead full of pae brown curls. What an assassin she
must have made. Who could look at that and see desth coming?

"Why are you three here?’ she asked. *Y ou could have destroyed me or smply let me zero out.” She
held her handsto her face. “My head. | have a head filled with nightmares, a heart that wantsto cry, and
no tear ducts.” Shelowered her hands. “What do you want of me?"

"For mysdf,” | began, “I want you to give information to the authorities on your arrangement with John
Quinn and testify to it in court. Then it will betimeto explore dl of the other times you were used to
commit illegd acts by testifying againg your former magters™

Shad said, “I'd redlly like to know why Quinn is so obsessed with killing me. Why this elaborate plan?”

Alice Blue looked at Walter. “Asfor me, MissAlice,” hesaid, “I'd like to give you the name of my



therapist. He may be able to help you sort out some of those nightmares.”
"Kill you three or sart awhole new existence; isthat about it?'

Shad, Walter, and | looked among oursalves, shrugged, agreed, and nodded. “Yes,” | said to her.
“That's about it."

"Thetin man and theflying lipstick arejust suits” she said, indicating Walter and Shad. “ Their engrams
are safein Rent-A-Mech headquarters.” She pointed at me. “All of you that isyou isright here.
Correct?'

"That iscorrect,” | answered.

"What if | kill you?'

"Then you'd become amurderer.”

She held out her hands. “What do you think | already am!™

"Y ou were used for the commission of terrible acts, Miss Alice,” said Walter. “Y ou now have the ability
to become the means through which those acts are made right. Y ou can choose to bring those
responsible to justice. Before you were atool; now you are only atool if you chooseto be."

"I can chooseto kill.” Shelooked at each of usin turn, her expression softening to become one of awe.
“You dl havethat choice” shesaid. “Y ou could havekilled me."

| couldn't tell if she was going to cooperate, go catatonic, or self-destruct. Just then | felt something brush
my leg. | looked down and it wasVd. “I hate to interrupt while you're working, Harry,” she said, “but
the low charge darm on Walter'seectricisbeegping.” Shelooked at Alice Blue. “Harry, are you going to
introduce us?'

| bent over, picked up Va, and held her in my arms. “Alice, thisismy wife, Vaerie Jaggers. Vd, thisis
MissAlice Blue™

"Pleased to meet you, Alice.”
Alicewaked over and stopped before me, her hand out to pet Vd. “Isit al right?’ she asked.

"Of course, dear,” said Vd as she climbed out of my armsand into Alice's. It frightened me, but | knew
why Vd did it. She was protecting me, and it's harder to kill someone while holding abig, warm, purring
bundle of fur. As Alice stroked Va's back, my wife said quietly, “I couldn't help hearing what you were
saying, Alice. May | offer abit of advice?'

Alice nodded, her gazefixed on Val.

"Doing the right thing is often adifficult choice to make. Even more difficult is accepting help when it's
offered. Choices have consegquences and not choosing isaso making achoice. There are alot of things
to be maderight, Alice, but thereisaso agreat ded of help available. Harry, Guy, and Walter can assst
you in getting that help.”

Alice Blue looked down and Nadine was rubbing against her leg. She bent over, picked up Nadine, held
both of them in her arms, and looked a me. “My first choice,” she said.

"Actudly, miss” said Wadlter, “you've dready made severd choices. Weredl, after dl, ill dive”



She held the catsfor along timelooking at a point somewhere outside the shack. She looked at Walter
and sad, “I've never been lost before. | think | am now. I'll take your thergpist's number.”

"Very good, miss”

To Shad she said, “In my opinion John Quinnisinsane. He talks about you dmost as though you werea
congtant presence. | gather hetried killing you before.”

"Y%"
"It'stwisted his head."
"How did he get the explosives into the country?’ | asked.

"They were dready here,” she answered. “Quinnison the board of World Eco Watch. A little satellite
time using ahigh-definition meta detection filter on an artillery range and Quinn managed to locate what
he wanted inside your jurisdiction. All he needed was a remote sonic detonator and arat suit. He built the
first and rented the second.”

My own eyebrows went up. | had been wrong and everyone else had been right: It had been an old dud
artillery shell. While | was contemplating the number of personsto whom | owed amends, Alice said,
“Okay, Ingpector. Tell mewhat you want meto do.”

Water drove, | sat in the passenger seat, Shad hovered between us, and Alice Blue sat in back with Val
and Nadine as Walter headed for a service station in Okehampton. Aswe rode the track past the army
camp, Alicetold us how she was used to kill Guy Shad. She was only one of avariety of differently
configured “torps’ owned by aNew Y ork firm of political consultants whose front name was We Can
Fix It. Of the many things We Can Fix It purported to clean up were the backgrounds of candidates for
corporate and political office. John Quinn wanted to be governor of New Y ork, using that office to step
on up to the presidency. To do that he had to have a clean background: no childhood experimentation
with controlled substances, no youthful indiscretions of asexua or crimind nature, no undocumented
maids on the payroll, and especidly no years on the police force taking his cut from those who had their
own opinions about which laws could be ignored—at |east no one left who could remember any of it. As
it happened, Shad's continued existence seemed to stalk Quinn like a specter, always there, dways
threstening to expose him. In Quinn'smind it had grown into something unreal and malignant. “He wanted
to kill you himsaf—cdll you arat to your face. Hetold me he had to,” said Alice. “ Always unfortunate
when amateurs want to make of akilling morethanitis.

"Hear, hear,” said Wdter. | glared at him, and he gestured a sort of gpology.

"Two of John Quinn's associates are former detectives who are convinced Guy Shad could land themin
the kind of trouble that runs paliticaly uphill.” Alice Blue smiled wryly. “Whét they don't know isthat
Quinn has We Can Fix It cleansing histwo associates aswell. Unfortunate fishing trip in Colorado in
three weeks. | fear they'll get lost and die of exposure.”

| looked back &t her. “The New Y ork authoritieswill need dl that information as soon as possible.”

The knowledge of an incoming cal cameinto my head. It was Matheson. " Jaggers, old boy! Near a

telly?"

| glanced a Walter. He nodded, touched a button on his steering column, and a screen dropped down
from theroof. All thosein therear could easily seeit, and Shad moved his mech back there for the
improved view. By gtraining, | could see the screen from the Side: constabulary police cruisers, light



arraysflashing, in front of asmal cottage. Matheson began telling me achannel number, but | interrupted
and said we aready had it and ended the call. The reporter doing the voiceover let us know that she was
in Gidleigh, at great persona risk to her own person, as multiple police agencies descended upon the
cottage's occupant suspected of being the Mad Moor Murderer. A disclaimer came up on the screen
explaining that the bombing had taken place in northern Dartmoor, the use of the designation ‘Moor’ was
for dliterative purposes and in no way referred to Moors, nor anyone of Moorish descent, nor doesthe
term ‘Mad’ refer to mentaly impaired, anger-management challenged ... etcetera, etcetera

"Matheson's making the bust in front of the TV cameras while we're out here in the boonies,” said Shad.
“By thetime Water's car is charged and we can makeit to Gidleigh, it'll dl be over. Matheson'll
probably get amedal.”

"The Wookie never got ameda,” said Alice Blue from in back.

| turned and looked at her, not certain if shewasjoking. “That'strue,” | chimed in. “ The Wookie did
everything Han Solo and Luke Skywaker did. They got medas and the Wookie didn't.”

"A clear case of human racism,” added V4.
Weall looked at Shad.

Shad's mech was silent for amoment. “Yeah,” he said in good humor. “He did the same except for lines.
The Wookie only had that one word to learn for his part.” He then gave the Wookie call.

"That shouldn't have kept the Wookie from getting ameda,” said Alice with ademure smile. * Patty Duke
only said oneword in The Miracle Worker and she got an Oscar.”

"What word was that, sergeant?’ Walter asked Shad.

""Wawa,” quoth the micro, granting the point. The motion passed unanimoudly. Resolved: The Wookie
was stiffed, as we would be whenever it came time to pass out public kudos for taking down the Mad
Moor Murderer.

After charging Walter's MG, we took the A 30 back toward Exeter to bring Alice Blue to Heavitree
Tower for thefirst of many interrogations. Eventualy the conversation turned to Shad's new mesat suit. He
said he was going to arrange with North American Biotronicsfor areplacement duck, which should be
ready in amatter of weeks.

Until then, what? Walter wanted to know.

Shad said hewas going to go to Celebrity Look-alikes of Bond Street, London, and pick something
ingpiring to wear until hisnew duck arrived.

Everyone esein the car entertained themsel ves specul ating on which celebrity suit Shad would choose.
Shad's big hero from his acting days was Lawrence Olivier, which was Va's choice. Nadine chose
Sylvester the Cat, but | think she was joking. Walter thought actor Stephen Fry would be an excellent
choice. Alice Blue, after much encouragement from Va and Nadine, smiled and chose Tick Tock from
the Oz stories. All good sdlectionsand al quitewrong, | feared.

| had been with Guy Shad long enough to know how his mind worked. | began bracing mysdif to refuse
to react even alittle bit when he appeared for duty as Nigel Bruce playing Dr. Watson.

* k% k %

(EDITORSNOTE: Jaggers and Shad appeared earlier in“ The Good Kill,” November 2006.)



Copyright (c) 2007 Barry B. Longyear
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* * % %

John Scalzi concludesthe series he began in Old Man's War with The Last Colony. Theorigind
premise was aniceinverson of traditional modes of warfare and alovely echo of alinel first heard in the
‘60s, when critics of the Viet Nam war would say that it was so typica, old men sending young men off
to fight the old men'swar, and wouldn't wars be alot smpler and shorter and even lesslikdy if we could
send the old pharts off to fight their own battles.

Maybe, but it wasn't very likely, then or now. So Scalzi imagined afuture when humanity goesto space
and discoverswere not thefirgt. There are plenty of folks aready out there, they're congtantly fighting
over colony worlds, and not one of them appreciates anew kid on the block. Hence the Colonia
Defense Force, aneed for troops, and at least a perceived need to keep the folks back homein the dark
about how dicey thingsredly are. So the CDF makes Earth an offer: Once Earthlings pass age 75, they
qualify tojoin the Colonial Defense Force and be given anice new super-strong young body with which
to save off the hordes of ravening alienswho threaten the colonies. Thefirgt novel sarted with John
Perry and hiswife Kathy. Alas, Kathy died too soon, but those who volunteered and died before their
transformation got their DNA used to produce even superer soldiersfor The Ghost Brigades. In due
time, John became a hero and met Jane, who looked just like Kathy, presumably because she was
Kathy's“ghost.” Together they went off in pursuit of atraitor scientist, Charles Boutin, who wastrying to
help the diens defeat humanity, in part by tinkering up an eectronic gadget that would give the definitely
sentient Obin true consciousness. John and Jane wound up adopting Boutin's daughter Zoe, who came
with two bodyguards from the eternaly grateful Obin.

Last Colony opensto show John and Jane on the colony world of Huckleberry, where heisan
ombudsman with a Solomonic gift for conflict resolution. Then the CDF's General Rybicki showsupto
announce that they have anew assignment, managing anew colony caled Roanoke being set up in
defiance of an adien ban on new colonies. In other words, they're being planted right in the middle of abig
red bull's-eye, al so the CDF can try to weaken the alien Conclave that forbade new colonies. Not that
Rybicki isvery forthcoming with this. The CDF is big on the mushroom theory of governance (keep ‘em
inthe dark and feed ‘ em horse manure), so dl John and Jane know at first isthat Roanoke is supposed
to be the very firgt colony settled from the colony worldsinstead of Earth, they've got Mennonites



aboard, and the manifest includes alot of redly retro gear. It's up to John and Jane—somehow!—to
keep Roanoke from being pounded into dust. Where the earlier novels were pretty pure space opera,
thisonesadl palitics, of course, with much of it sounding fairly familiar. Zoe and the Obin turn out to be
very helpful, and the CDF winds up with plenty of egg on itsface aswell as having to face some mgjor
changesin the way it does business, rooted largdly in what John does to the mushroom farm.

Asusud, I'm trying not to give away too much, though | can't help giving you afew cryptic clues. But no
more. Scalzi has dready shown himself to be a capable, dependable writer. If you've enjoyed the earlier
books in this series, you know you just have to get thisone. And if you picked up The Android's Dream
(reviewed herelast March), you know he has more storiesto tdll, just as entertainingly. Watch for them!

Thisoneis space operathat looks fruitfully at the classic nature-nurture problem and concludes that one's
experiences can make dl the difference in the world. Scalzi once more doesavery nicejob.

* k x %

Sixty Days and Counting concludes Kim Stanley Robinson's eco-trilogy (preceded by Forty Sgns of
Rain and Fifty Degrees Below). Bantam billsthem dl asthrillers, but thisoneismore of apolitica diary,
and assuch | found it quite interesting. But thrilling? Not redly.

Robinson'stheme isthe potentia impacts of globa warming, which—paradoxicaly!'—include regiona
freezing. Indeed, in the last nove the Gulf Stream, which carries warmth from the tropicsto the North
Atlantic and thereby keeps England (which is on the same latitude as Labrador) habitable shut down and
had to be restarted by massive human intervention. Sxty Days beginslater on, when Phil Chase has
become the president-elect and Frank Vanderwa, Charlie Quibler, and others are franticaly looking for
solutions to widespread droughts and extinctions. The search is complicated by Frank's brain injury and
the absence of Caroline, who isbeing pursued by a black-ops agency starring her ex. But the
complications are pretty low-key; even the attempted nation of the president is more pro forma
than anything else. Front and center isa U.S. president who has dedicated hisfirst sixty daysto
redirecting policy, the economy, industry, energy, and morein the direction of sustainability, meaning less
carbon, less greed, and more socid justice. And it al moves ahead without nearly the obstacles one

might expect.

Soit'sapolitica diary. New policies, amed at mobilizing new technologies (most of which have been
known for years), reining in corporate rgpacity, and redirecting human motivation. It amountsto an
agendafor change, so it'saso ahit of atract.

Asatract, how ontarget isit? | write textbooksin thefield, so | can say that it seemsvery likely that the
day will come—not tomorrow, but within a depressingly smal number of decades (perhaps even before
die, and I'm 63)—when we will need to make changes just as drastic as Robinson portrays here. The
detailswill surdy be different, but most of the technologies he mentions as useful are either well-known (if
not well-funded) or very short horizon. One, limiting sea-leve rise by pumping seawater onto the
Antarctic ice cap and into low spots on continents (though he fails to mention the extensive Qattara and
Fayum depressionsin North Africa; there have been proposasto dig cand's from the Mediterranean and
usethe flow to generate powe), is strikingly grandiose but perhapsfeasible. The policy changes he puts
inthe story, of which the most important may be finding ways to simulate the use of capita to help solve
(instead of worsen) the problem, seem essentid.

Doesit work asanove? It has plot and characters, but not much excitement. The dominant element is
message, and agreat many readers don't care for that. If you're a Robinson fan, though, it may not
bother you ahit.

* k% k %



If you read Tobias Buckell's Crystal Rain, you surely wished to know more about the universe outside
Nanagada. He hinted then, but al he said was that when Earth reached for the stars, it found folks
aready there. The ensuing debacle sent human refugees hunting desperately for worlds without diens.
One group—a mixed bag of Caribbeans, Aztec wannabes, French-speakers, and others—succeeded.
But hot on their hed's came the Teotl, who promptly assumed the role of Aztec gods and set things up for
war and sacrifice. In Ragamuffin, Buckell revedlsagreat ded more. This sequel opens at the Fitt's
Crossreservation on Adragalai, where Nasharaisfindly leaving, escaping a ghetto trap to resume her
mission on behaf of Chimson, aworld that, like Nanagada, has long been cut off from the stars.

A reservation? That's right. Under the dien dominated Benevolent Satrapy, humanslivein reservations or
ghettoes. Some are free, working as Hongguo, mercenaries, for the satraps and telling themselves they
keep humanity aive by squashing defiance. Some exist as pampered pets. Y ou can guess what Nashara's
mission must be, but before she can do anything about it she must get as close as she can to New
Anegada (Nanagada, of course). Hunting for a suitable stop, she soon discovers sheis hunted. Worse
than that, the Hongguo are now exterminating human habitats. Humanity seems doomed.

Meanwhile, back on Nanagada, the wormhole is reopening and more Teotl are coming through. But they
too, it turnsout, are refugees fleeing the Satrapy. Is dliance possible? Will they—and John deBrun and
Pepper, the dill-living representatives of the humanswho first fought the Teotl centuries ago and are now
renewing the battle—hook up with Nashara? | s there hope?

Sciencefiction being what it is, of coursethereis. Nasharais a powerful secret weapon who needs only
to be able to link to the Hongguo computers to stop them in their tracks (unless they have borrowed a
leaf from Sean McMullen's notebook and built computers from brain-controlled human beings). Thereis
ahuman res stance movement ready to kick into high gear. The Teotl, despite being reduced to a
remnant of former glory, have some very interesting technology. Some of the Hongguo arerather less
under the Satrapy's thumb than anyone suspects. And the free humans are royally pissed-off, which asdll
SF readersknow isal it really takes.

Isthat atouch snarky? Well, maybe. “ Underdog wins’ isa popular themein the genre, and it never
seems to matter how massively outgunned the underdog is. Buckell breaks no new ground here, but he
doesdo avery satisfying job of constructing his setting and characters. The plot movesrapidly and
smoothly, and the reader should enjoy theride.

Havefun!

* * * %

lan McDonald triesto repeat his River of Gods successwith Brasyl, with some panache. The setting is
Brazil, Rio, the home of Carniva and samba, which isenough to lead the reader to expect flamboyance
and verve. In the same spirit, Brazil isaso arealm of vast economic contrasts, where the poor throng the
favelas, “bairro” makes usthink of “barrio” but meansonly “city district,” therich buy their daughters
nosejobsfor high school graduation presents, and local TV makes North American tabloid TV look
prim. That last iswhereit garts, with MarcelinaHoffman, TV producer on the make, worshipper of Our
Lady of Production Values, supervising an entrgoment show: leave a hot car on the street, and follow i,
camerasrolling, when it gets stolen. Her life gets complicated when she starts running into sgnsthat she
has a double who stedls her cab and sends messages under her name. Then there's Edson, ayoung man
of thefavelas, just as on the make as Marcdlina. He has multiple identities to evade the ever-present
surveillance, and through him we run into FiaKishida, quantum physicist with arack of bootleg quantum
cores, and the Q-blades, quantum devicesthat dice through everything. Hislife gets complicated when
goonswith Q-blades destroy Fia(at least until he runsinto her double, and then complicated ain't the
word for it!).



McDondd soaks usin amaosphere: flamboyance, verve, religions (including soccer), lunch-hour plastic
surgery, and dl the rest of the potpourri that defines modern Brazil. Then he pops back to the 1700s,
when an Irish Jesuit, Luis Quinn, isarriving to bring an errant missionary back to thefold. More
atmosphere, darker, tinged in the blood and suffering of endaved natives, and an expedition up the
Amazon and itstributaries to find the missonary, building a City of God, but aso endaving and
daughtering. Hislife gets complicated when heis sent off to vist atribe of nativeswith areputation for
accurate prophecy. It turns out that they capture emissaries such as Quinn, force them to drink thejuice
boiled out of acertain frog, which makes them see visons of multiple redities. Once they have answered
questions, they generdly die. But Quinn survives, maintainsthe ability to seethe multiverse, and...

Quantum physics. Pardld worlds. Now you know where the doubles come from, but you don't have any
ideawhat's going on. For that you need to add Tipler to Whed er and think of Omega. Theré'sawar on,
and it's much more concerned with image than with anything real. That makes Brazil the perfect stage for
thisplay, even asit cdlsinto question the nature of reality and free will.

Brasyl isan impressively energetic novel that gainsagreat ded from the exotic ambience of its setting. It
also makes an interesting philosophical point at the end: Only in imperfection, perhaps the work of the
devil, can wefind hope.

McDonad iswel worth your attention.

* k x %

The haflings are hafers (or dwellers), and they don't dwell in holes, but they have hairy feet and they're
stubby little fellows. The goblins are goblinkin, the wizard looks alot like Gandalf, therésadread lord in
the background, and the dwarves wield mean battle-axes. And if thereisn't aring to dispose of, at least
thereés aquest. What more do you want? Well, maybe alittle intelligence of the sort that is sadly lacking
when Méel Odom tellsthe reader with a straight face that paddocks are found inside livery stables (p.
193).

If you don't mind blatant, ham-handed derivatives of classic works of fantasy, get acopy of The Quest
for the Trilogy: A Rover Novel of Three Adventures. Thebasic notion isthat Grandmagister
Librarian Juhg, heir to the leadership of the Vault of All Known Knowledge and ahdfer to boot, istrying
to persuade humans, eves, and dwarvesto establish schools, learn to read, and unify the realms before
the goblinkin return. Wizard Craugh interrupts the proceedings by hauling Juhg off on an adventure,
beginning by warning him of Kharrion's Wrath, a disastrousimplement left behind after the Dread Lord
Kharrion was defeated an age ago, and handing him abook penned by his predecessor, the famed
Rover and Grandmagister Lamplighter Wick. The book iswritten in a code that only Juhg knows, and
soon the reader isfollowing Wick's search for the lost battle-axe of Oskar the dwarf smith (also at
Craugh's behest). The book ends with aclueto the location of volume two, and thence to volume three.
Meanwhile bog beastsinvade atavern, Craugh vanishes, leaving theword “Beware!” scrawled besdea
puddle of blood, an animated scarecrow warns Juhg off the search, and...

You get theidea. It's adventure designed to appedal to fans who crave more of the same old same old,
but not those who want abit of originality or care with details. Not recommended.

* * * %

L. Sprague de Camp was one of the grests of SF& F. Anyone who ever reads his tales remembers them
and revists them happily for many years. Among his most memorable were the “ Enchanter” tales he
penned with Fletcher Pratt, beginning in 1940. Some of them were collected in The Incomplete
Enchanter (1941), morein The Compleat Enchanter (1975) and The Complete Compleat
Enchanter (1989). Now NESFA Press puts everything together in a single package, complete with a
reminiscence by de Camp and an essay on how the hero should have been equipped by Jerry Pournelle,



as The Mathematics of Magic: The Enchanter Storiesof de Camp and Pratt.

The basicideaisthat logic—asyllogismobile—can flip a character out of our familiar world into one of
myth. To keep it entertaining, the hero, Harold Shea, tendsto aim for one target and hit another, so he

winds up visiting and adventuring in the worlds of Norse, Finnish, and Hindu myth, The Faerie Queen,
and even Barsoom. It'sall grand funin the old Unknown mode, which insisted that fantasy could be as
logically congtructed as SF (Heinlein had ago at it too, with Magic, Inc.).

It ain't new, but it's still atreat. So trest yourself!

* * * %

David Gerrold has been one of my favorites since well before he and | and David Brin went to Miami to
help theloca PBS station think about doing an environmental SF show. It's still agood idea, even though
they never did it. David G. isagood ideatoo, and | have long thought it a shame that we live on opposite
coadts. But then the folks at Boskone got the bright idea to make him their 2007 guest of honor, so | got
achanceto set and chat abit with him, aswell asto tell you about the Boskone GoH commemorative
book, Thelnvoluntary Human.

Theintroduction is by Spider Robinson, in which (he says) hetellsthe truth for achange, but David felt
the need to issue arebutta. Since both of them are fond of puns, you can imaginethe flavor. And that's
before David gets down to business with a collection of Heinleinesgue gphorisms by Solomon Short,
followed quickly by one of hisbest-known tales, “ The Martian Child.” A bit later, after more Short stuff,
he givesus*“Blood and Fire,” an unproduced Star Trek: The Next Generation script, written in 1986,
and carefully refrains from telling the true story about what happened (though he does say that whatever
you may have heard dsewhereis not the Truth at al). Add in an excerpt from the sixth Chtorr book,
some Satanic limericks (carsillegally parked by the witches school will be toad—I said heliked puns),
and...

Theresmore, of course, short (and Short) and long, fiction and non, loads of pages of very good stuff.

Enjoy!

* * * %

Jeff Prucher has assembled the very firg dictionary that focuses on the terminology of SF, SF criticism,
and fandom. It's Brave New Words: The Oxford Dictionary of Science Fiction, and whileit'shardly
exhaustive—as he says, practically every story in the genre introduces anew term or anew usage, o he
focused on some 3,000 terms that have been used by many authors, often in many ways—itisan
illuminating look at the history of the field. Perhaps most illuminating isthat asyou leef throughit, you find
many termsfirst coined in SF (robot and stun gun, for instance) that are now part of the broader
language. The shift hasto do with the way science and technology eventualy make SFnal dreams come
true, aswdl aswith the way SF penetratesthe culture viafilm and TV. And most folks have no idea of
where the terms came from!

Copyright (c) 2007 Tom Easton
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INTIMESTO COME

Barry B. Longyear's unique detective team of Jaggers and Shad isback next month in the novella
“Murder in Parliament Street,” which among other things, features probably the most unusud air force
you've ever encountered—plus, of course, amystery with atwist. Well aso have quite an assortment of
other stories by writersincluding Henry G. Stratmann, John G. Hemry, Carl Frederick, David Waton,
and Bud Sparhawk.

Richard A. Lovett'sfact article venturesinto unusua but intriguing territory: “The Search for the World's
First Equestrians.” Who were they, how did they get that way, and how do we know? It's afascinating
look at both an often-overlooked wellspring of technology, and some of the less glamorous aspects of
archeology.
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BRASSTACKS
Dear Stan,

In the June 2007 issue of Analog, which | recently scanned in the Pasadenalibrary, | found an editorid
on the subject of materia suitablefor publicationin Analog. In particular | noted the requirement in
generd that storiesfor Analog conform to scientific principles and laws. Even whimsy should refer to
assumed natural law such asthe use of Hell asaheat source in reference to the second law of
thermodynamics.

| find thisintriguing because in recent years the establishment view of physica theory has been
increasingly chdlenged. Therise of cold fusion, Mill's hydrinos, and various clamsto vacuum tapping
electromagnetic and permanent magnet generators are a chalenge to the mainstream view.

Perhaps the most open and defiant chalenge to the prevailing view of these matters can befound in the
Steorn challenge to the scientific community. Theoretica argumentsin most of these cases are offered
which are contrary to current mainstream theory. Indeed, Thomas Bearden's modifications of
€lectromagnetic theory would offer scope to most forms of fantasy. | am assuming that you are familiar
with this because Jeffery Kooistra publishesin your magazine and he was once associated with Eugene
Malove and Infinite Energy magazine, perhapsthe greatest of al critics of the prevailing view of
scientific theory.

Aether theory ismaking anew bid, quantum mechanicsis chalenged by Randell Mill's reinterpretation of
the theory, and claims of successful unification of gravitation and eectromagnitism are gppearing on the
internet (See Myron Evans). Many of the proponents have decent to very good academic credentialsto
lend credibility to their claims. However, mainstream science publications such as Nature and Science
dismiss such clams asfraud or nonsense and little is heard of these mattersin the mainstream press.

Stll, thisissueis being raised by these claims. What is science and who speaks for it? |'s scientific theory
whatever the actud nature of the materid world is, or just an ideology? Scientific opinionisrevised over
time, often with much acrimony, but what happensif the scientific enterprise devolvesinto multiple
schools of thought and it is no longer possible to speak of asingle point of view on any particular topic?
And asthese schools cannot al beright, credibility wanes. In the end science and hence sciencefiction
may appear to be more fiction representing an ideology as would Catholic fiction, Protestant fiction,
Communigt fiction, or Capitdist fiction.

Such an argument would suggest that the only redl difference between sciencefiction and fantasy is
orthodoxy. Sciencefiction isfiction based on the current accepted view of redlity and fantasy isnot. But
science may not just changeitsopinion, it may also smply disintegrate into competing voices and
orthodoxy islogt. In that case what isthe red distinction between ascience fiction story and afantasy
story when confidence that the scienceisred islost? No one can really know the future of scientific
opinion or even if it will remain single. Thusit would seem that the distinction between science fiction and
fantasy ismere prejudice. An assartion that the current accepted view of redlity will prevail in the future.
The distinction between a science fiction magazine such as Analog and afantasy magazineisno more
than appearance.

| would like to suggest that you should comment on these mattersin some future editoria. The prevailing
view of science keegps alive the tokamak fusion program, denies scope to Robert Bussard's focused
fusion reactor, not to mention many potentially more effective power sources, assures no solution to
globa warming (if it isitsaf not just an intellectua fraud) than to suffer energy poverty and assuresthat
the settlement of the solar syslem will be painful, difficult, and dow if it isever atempted. All of thefuture



that Analog hasin itshistory promoted isin danger from aworldview buttressed by prevailing scientific
orthodoxy. It would be much better if Analog would entertain stories based on other scientific premises.
There may not be that much to lose and much to gain in bringing to the public awider point of view.

James Wood

* * % %

Actually, | have commented on these mattersin many previous editorials, and Andog stories have
always featured both “ real” and alternative science. The difference between science fiction and
fantasy is not just orthodoxy! But science is based on accumulated evidence and logically
constructed models to explain and extrapolate it. It's very important for some science fiction to
explore new model s—but they have to be constructed with the same regard for logical consistency
and agreement with observation as older models. In other words, it's wonderful if you can write
convincingly about things that sound impossible—but if you want our audience to swallow them,
you have to provide some basis (not necessarily today's orthodox science) for regarding them as
plausible.

* % % %
Dear Stan,

Thank you very much for defining the limits of what Analog will accept. I'm just areader, not awriter,
and | read Analog because | know what | like. For example, | will always pass over any anthology
edited by a certain very (perhaps most) famous editor of anthologies, because histastes and mine differ
greetly.

But your acceptance criteria are broad enough to include the occasiond (and rare) story | don't carefor,
and aso the occasiond story that isin the boundary areathat | redly love. An excellent tradeoff in my
humble opinion.

Asfor your comments about the Star Wars series, | prefer to believe my cousin's advice, when | had
mentioned to him back in 1977 or so that | had no intention in seeing an obvious fantasy movie. To which
he responded, “ Trust me, put your mind in neutral, and go seeit if only for the ‘ deazy spaceport bar’
weve dl read about in the older pulps.” Certainly it was good advice. Which iswhy I'm glad your
boundaries are abit wider than a gtrict interpretation of “ sciencefiction” would normaly dictate.

Again, and dill, thanks for the premier magazinein thefield.

Don Manyette

* * % %

Dear Dr. Schmidit:

I'mwriting because | have some concern for where science fiction is going these days. In my mind at
least, it has been backing itsdlf into a corner for some time now, in away that is so introverted and
stylized that only the hardcore dedicated reader can enjoy it.

If you've not already seenit, | would direct your attention to arecent articlein “Wired'":
www.wired.com/culture/culturereviews news/2007/04/cifighetto0412

| haveto say | can understand the sentiments expressed there. | started reading sciencefiction in the early
‘50s, ajoy to me because it offered a different view of humanity, unrestricted by the conventions of the
present, and buoyed by new understandings of science, in particular, astronomy. It waswhy | became a



scientist (See the book about me on Amazon.com). Granted, the stories of those timeswere week in
character development, but that didn't seem to matter because so many new possibilities were being
explored that had never appeared in print before.

But, sad to say, dl that has dl changed. The early writers could write about galactic civilizationsand
intrepid time travelers, but al that has been done to death now. What should a science fiction writer do
now? Cutting-edge science is now about working out the details of how the universein constructed and
esoteric theories of how the universe was formed. We now have space travel, and some magjor scientists
are serioudy considering how to build atime machine. What is|eft that can be legitimately called science
fiction that isfresh and new? Has science fiction reached the end of itsrun?

| hope not, because | think its approach can gtill offer afresh look at humanity. But, in my humble
opinion, things have to change. For sciencefiction to remain viable, it hasto focus on what it wasredly
about al along—not science per se, but about its effect on people.

But, strange to say, as the article above points out, that particular aspect of sciencefictionisonly
considered appropriate in non-science fiction works. And that isthe state of science fiction today.
Science fiction has been shunted off to quirky, convoluted talesthat primarily vaue the coveted banner of
sciencefiction today, the idea of the origina science-based idea.

And that isthe problem. Sciencefiction isbeing killed by its unwillingnessto abandon its origina goa of
exposing new scientific ideasto the public. | understand that to become merely stories about real people
living in afuture where science hasamajor impact on therr livesis not much different than exactly what
we have now in the 21st century. Thisisthe future the early science fiction writers wrote about. Unless
you'reliving in ahole somewhere, you understand science has amgjor impact on your life, and you
understand there are serious consegquences implied by that knowledge, ranging from the current decrease
in the Earth's magnetic field to the certain probability of dl life being wiped out by an asteroid impact
sometimein the future.

Soif treditiond literature has taken up the mantle formerly held by sciencefiction, whereis sciencefiction
to go? That isthe question, and in my opinion, it needs agood answer soon before it disappearsasa
viable art form dtogether.

Henry M. Harris
Pasadena, CA

* * % %

You're certainly right that it's harder than it once was to come up with new, viable ideas that still
feel speculative, but it's hardly impossible. Does anybody really believe that the early 21st century
is not much different from all the millennia stretching ahead? Writers may have to reach farther
now, but remember that what writers were doing forty or fifty years ago, much of which we now
take for granted, was quite a stretch back then.

And the effects of science and technology have long been our major emphasis—but we still prefer
to look at the effects of new science and technology, rather than just the lives of peoplein the
world as it has already changed.

[Back to Table of Contents]
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UPCOMING EVENTS by ANTHONY LEWIS

* * * %

13—15 July 2007

THINK GALACTICON (Political SF conference) at Roosevelt University, Chicago, IL. Guests: Nalo
Hopkinson, Nis Shawl, Nnedi Okorafor-Mbachu. Registration: $35 until 28 May 2007, $40 theredfter;
supporting memberships: $15. Info: thinkgdactic.org; info@thinkga actic.org.

* * * %

27—29 July 2007

M.O.0.N Con—Middle of Outer Nowhere Con (Wisconsin SF conference) at Ramada Inn/White
House Conference Center, Richland Center, WI. Registration: $30 until 29 June 2007, $35 theresfter.
Info: www.maooncon.bravehost.com; moonconl@yahoo.com; Robert Poole 1-877-225-5928 (toll-free,
Robert Poole).

* * * %

30 August—3 September 2007

NIPPON 2007 (65th World Science Fiction Convention) at Pacifico Y okohama, Y okohama, Japan.
Guests of Honor: Sakyo Komatsu and David Brin. Artist Guests of Honor: Y oshitaka Amano and
Michael Whelan. Fan Guest of Honor: Takumi Shibano. Registration: USD 220; JPY 26,000; GBP 125;
EUR 186 until 30 June 2007; supporting membership USD 50; JPY 6,000; GBP 28; EUR 45. Thisis
the SF universg's annud get-together. Professionals and readers from al over theworld will bein
attendance. Talks, pands, films, fancy dress competition—the works. Nominate and vote for the Hugos.
Thisisonly thethird time Worldcon will be held in anon-English speaking country and thefirg timein
Asa Info: www.nippon2007.org; info@nippon2007.us. Nippon 2007/JASFIC, 4-20-5-604, Mure,
Mitaka, Tokyo 181-0002. North American agent: Peggy Rae Sapienza, Nippon 2007, PO Box 314,
Annagpolis Junction, MD 20701, USA. UK agent: Mike Rennie, 68 Crichton Avenue, Burton Stone
Lane, York, Great Britain Y O30 6EE (sparks@lspace.org). European agent: Vincent Doherty,
Koninginnegracht 75a, 2514A Den Haag, Netherlands (V J1709@hotmail.com). Austrdian agent: Craig
Machride, Box 274, World Trade Centre, Victoria, 8005 Australia (nippon07@f8d.com).

* * * %

1—4 November 2007

WORLD FANTASY CONVENTION at Saratoga City Center and Saratoga Hotel & Conference
Center, Saratoga Springs, NY . Guests of Honor: Carol Emshwiller, Kim Newman, Lisa Tuttle; Specia
Guests of Honor: Barbara& Christopher Roden, George Scithers, MC: Guy Gavrid Kay. Registration
$135 until 31 March 2007, $35 supporting. Info: www.lastsfa.org/wfc2007/; World Fantasy 2007, Post
Office Box 1086, Schenectady NY 12301.

Visit www.analogsf.com for information on additional titles by this and other
authors.



