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Reader's Department: EDITORIAL : SIGNSOF RESPECT by Stanley Schmidt

Inan earlier editorid ("The Great Rush Forward,” November 2008) | commented on the phenomenon of
“phantom tyrants.” These areimpersond forcesthat presumably originate with identifiable actions by
individua people but then take on alife of their own and continue to dictate peopl€'s behavior whether or
not any individua would independently choose them. We commonly know them by such namesas
“custom” or “fashion,” depending on how long they've been around and how gtrictly people are expected
to follow them. “ Fashions’ are relatively recent, considered likely to change, and relatively optional.
Many people congder it “cool” to follow them, but few will fed you should be punished if you dont.
Customs are more solidly entrenched and often taken more serioudly. If you don't follow them, you're
quite likely to be reprimanded or punished if you're achild, and shunned as aboor if you're an adullt.

Asan example, | mentioned the expectation that male members of our society will remove hats when
entering a building. Some of my teachers (and even teachers who weren't mine but whom | inevitably
passed on the way to the school bus) were quite insstent on this, they offered no reason for it, and to me
it seemed completely arbitrary, pointless, and sexist. In later years| wastold that it was asign of respect,
though those who told me that were singularly vague about where that respect (or disrespect shown by
noncompliance) was directed. | eventudly figured out that it was something that everybody did (or
expected othersto do) smply because they had avague belief that everybody el se expected it.

This gtill seemsto me aremarkably strange phenomenon in asociety that pridesitself on
demaocracy—government by people voting for their [eaders and the rules they will follow. In an eection,
it'sclear how that principle works: a question is posed, each citizen (or legidator) voices hisor her
opinion about it, and the choice with the most votes wins. In the “hat question,” nobody ever asked
anyone of my acquaintance what rule (if any) they thought should be followed, and | suspect that very
few had ever thought about it and come up with areason why it made any difference. That'swhy |

coined the term “ phantom tyrant”: we were dl davishly following the dictates not of an individud dictator,
not of amgjority of voters who had expressed their opinions, but of an alleged consensus of people, none
of whom might actualy hold the* consensus’ view if asked.

When | mentioned these musings here, several readers helpfully volunteered answersto “the hat
question,” ranging from some long-ago queen demanding that those of lower rank bare their headsin her
presence to show deference, to medieva knightsraising their visorsto show that they were “ off duty”
and not about to ingtigate mortal combat. Any one (or perhaps more) of these might actualy beat least a
partia explanation of how the custom began, but none of them answersthe question | posed, which was,
“Why does an individual man or boy now remove hishat ingde?’ That question isonly Part 1 of two,
and itsanswer is, “ Because the phantom tyrant tells him to, and he fedls compelled to obey.” Part 2, the
one my correspondentstried to answer, is, “Why does the phantom tyrant tell him to?” Surely no one
now ever thinks, “I'm going to take my hat off because some long-ago, faraway queen demanded it or
because some long-ago, faraway knight lifted hisvisor.” Therésssmply no logical connection between
those two events unless something el se bridges the gap between them. That something isthe creation of
the phantom tyrant (and the belief that it must be obeyed).

So the more interesting questions for present purposes are: how do such things come to be, why do
people fed compelled to follow them, and to what extent do they actually show respect? An arbitrary
action like doffing ahat, raising agtiff arm, or addressing someone by title rather than name shows
genuine respect if and only if everybody involved agreesthat it does—and even then, only if it'svoluntary.

A “ggn of respect” that people are forced to make shows nothing at all about real respect. Real respect
can be easily and clearly shown without such artifices, by such smple means as considerate treatment,



attentive listening, careful consideration of what another person says, voluntarily doing thingsfor them,
and expressing sincere gppreciation for thingsthey do. A compulsory “sign of respect” may in fact
express nothing more than adesire to avoid ostracism or punishment. It may show respect, but it can just
as easly mask anything from indifference to outright contempt, while ostensibly showing the opposite.

Which makesit completely useless as an indicator of real respect.

So do such things have any positive value or serve any useful purpose? Actualy, they can. Oddly
enough, one of the clearest examples can be found in an areawhere the rules are much more rigoroudy
defined and the consequences of failureto play the game are much more severe than being considered
ill-mannered. In military organizations, ironclad rules spell out quite pecificaly who must show (or feign)
respect to whom, and in precisaly what manner. | was once struck by the presumably unintentiona irony
inamilitary training manua that devoted severd paragraphsto the particulars of saluting. Among other
things, it said that a noncom's saluting an officer, or an officer's returning the salute, wasjust like greeting
afriend. How, | wondered, could the author so glibly gloss over the obvious (and huge) differences? As
civilians, we decide (mutualy) who our friends are, and whether and how to greet them. As soldiersor
sailors, we aretold by our “superiors’ who must salute whom, and how, and we forget it or exercise our
own opinions a our own peril. If we don't salute somebody we should, or sal ute somebody we shouldn't,
that's a punishable offense, and it will be punished.

To somebody who's not into that sort of thing, such ritualized behavior islikdy to seem silly, if not
offensve—especidly in apeaceful stuation. But eventualy, grudgingly, | cameto seethat it doesservea
purpose. Peaceful situations are not what armies, navies, police forces, and fire departments arefor.
They comeinto their own under conditions of life-or-desth emergency, when many people haveto actin
aconcerted way and few of them have the luxury of mulling their options or seeing how their persona
actionsfit into the big picture. Under those conditions, like it or not, somebody has to coordinate things,
figure out what other individuals need to do, issue orders, and expect those ordersto be carried out. That
will only happen if those under the leader's command respect him or her—or act asif they did.

All therituals, the forced shows of respect, are ways of making sure people at least act asif they respect
those whom they must follow, even if they don't. That'simportant because not everyone has the knack of
commanding genuine respect—so everyone is provided with toolsfor at least creating a serviceable
substitute. And those tools are exercised even under tranquil conditions, when they're not really
necessary, so they'll be sharpened and ready when they're redlly needed.

Thereisan implicit danger, of course. A means anybody can use to force the appearance of respect,
evenif they can't earn thered thing, may reduce the incentiveto try to earn the red thing. So safeguards
are needed to protect againgt that. And | hope most of uswould agree that ordinary civilian life should
not too closaly resemble military discipline. But even there, most cultures probably need at least some
ritual s to enforce a semblance of respect and courtesy, because even there not everybody can earn or
practice therea thing—though it's<till worthwhileto try.

Some cultures could probably use fewer than they have, and others could use more. And as a science
fiction writer and editor I'm tempted to wonder: Could acivilization develop in a species without the
tendency to create and obey these shadowy forces that dictate the semblance of respect for others,
whether or not thered thing isthere? If so, what form might such acivilization take?n
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Reader's Department: BIOLOG: CRAIG DELANCEY by Richard A. Lovettt
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Many writers struggle with career choices, bouncing from onefield to another. Not Craig Del_ancey.
“Sincel was 15| knew exactly what | wanted to do with my life,” he says. “I wanted to be a philosopher
and sciencefiction novelig.”

The academic god camefirgt. Other than abrief interlude in the computer industry during the dotcom
boom, Del.ancey went from aPh.D. in philosophy and cognitive science to a position as a professor at
the State University of New Y ork at Oswego. And with adozen storiesnow in print and anove in
circulation, he'saso well on theway to the latter goa, not to mention becoming an award-winning
playwright on the side, with two playsin performance and two more in staged readingsin 2008 aone.

Sdling to Analog was dways part of the dream. “Most people who know me think of my sciencefiction
associologicd,” he says. “Publishing in Analog makes mefed that | can claim hard-science-fiction
credibility.”

Academicaly, he says, “I'm what philosophers cal a philosopher of mind.” Trandation: he sudies
emotion, artificid inteligence, and consciousness, though hel's dso done a smattering of behaviord
economics and evolutionary game theory.

Writing and philosophy are agood mix, he says. “ Philosophy's a very good source of ideas,” he says.
For example, his second Analog story “Amor Vincit Omnia’ (April 2008) involved people who'd been
genetically engineered to care more strongly than usua about the future.

"I'd been doing research on the rel ationship between emotion and rationdity,” he says. “ There are people
with emotiond deficits. They cantdll you ‘ Heréswhat you should do,” and then they won't do it
themsalves. That led meto wonder [if] perhapsthisisamatter of degree. Maybe to somebody else, we
would belike that. Y ou're aways grappling with huge questionsin philasophy. It'svery inspiring to turn
them around into, *What if?”

Of course, agood story ismore than smply aquestion. “1 hope, first of dl, to entertain,” he says. “[Buit]
science fiction hasits own specid purview, the sense of wonder. | think agrest sciencefiction story, in
addition to being entertaining, would ingtill asense of wonder because that's[also] agood thing: it inspires
usand motivates us."

Theresathird element, though, to the best stories, he says, an element that separates them from
academia

"Sciencefiction and other kinds of literature get to stuff you can't say in theory: theirreducible
complexities of what it's like to confront thisin your own particular life. Y ou need the whole story to do
it, to say what would it be liketo live through this."

Not that he thinks the things our descendents will need to live through are blesk. “1 think the futureis il
redly bright,” he says. “Weredl disappointed we don't have our jet packs, but | think there are ill alot
of reasonsto be optimistic and fed awe for what'sin front of us.”

Copyright © 2009 Richard A. Lovett
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Novdette BUT ISDOES MOVE by Harry Turtledove
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[llustrated by William Warren
Hardware technologies are not the only innovations that could have had profound effectsif introduced
beforethar time....

* * * %

Spring in Rome. Mild, mostly sunny days. Pretty women's smiles, as bright as the Sun. Plants putting
forth new leaves—agreen dmost painfully beautiful. A torrent of birdsong. Musicinthe ar dong with the
birdsong. Monuments of mellowed marble, some close to 2,000 yearsold.

What heart could know such marvelswithout rgoicing?
Gdlileo Gdile's heart had no trouble at al.

With dl that heart, Galileo wished he were back in Florence, where he belonged. Wasthe Sun less
brilliant there? Were the pretty women's smiles? Did the birds not sing there? Had they no musicians, no
monuments? Of course not!

Had they no Holy Inquisition in Florence? They did—they did indeed. But Pope Urban V111 was not
convinced it had done dl it should concerning Galileo. And so the astronomer had been summoned to
Romefor interrogation, like any common crimind.

Muittering to himself, Gaileo shook hishead. Summoned like acrimind? Y es. Like acommon crimina?
No. Thelnquistion didn't bother with common criminals. He wished with dl his heart that it hadn't
bothered with him.

When the summons came, he pleaded age. Was he not sixty-eight? Travel truly wasn't easy for him any
more. Hed pleaded ill health. He was not awell man; who approaching his threescore and ten was what
he had been earlier in life? Three learned Florentine physicians attested to hisinfirmities. Therewas
plaguein Horence. He would have had to spend time in quarantine before being suffered to enter the
Papd States.

Did the Inquisition care about any of that? Galileo did some more muttering. Aswell expect
Michdangeo's David to weep asthe Inquidition to care!

And bending Galileo to itswill—showing that it had both the power and theright to bend him to its
will—was part of his punishment. Worse would have befalen him had he refused the summons. Hed
redlly thought he could get away with the Dialogue Concerning the Two Chief World Systems. Hed
published it to much acclaim the summer before. But the Inquisition’'s summons to Rome was acclaim he
would gladly have done without.

Here hewas, though, like it or not. He'd lodged with Francesco Niccolini, the Tuscan ambassador, from
the middle of February to the second week of April. That wasn' ... so bad. But then the Inquisition
decided he'd cooled his heglslong enough. It ordered him to the palace that served asits headquarters
and began to question him.

Even now, things could have been worse. He understood that, and thanked God they weren't. The
Inquisition housed him in the quarters usualy used by a prosecutor, not in the cells where they kept most
prisoners. He could stroll around the courtyard if he liked. When the inquisitors questioned him, they



used only words—they didn't put him to the question. All the same, they had the authority to torture him
if they choseto, and the threet that they might hung inthe air.

S0 yes, things could have been worse. But they aso could have been better. He could have been free,
for ingtance. Thiswaswhat he got for trying to understand how the natura world worked?

Y es. Thiswaswhat he got.

* k% k %

Sparrows hopped and fluttered in the courtyard. They hopped up to Galileo instead of fluttering away.
People here fed them. They didn't net them and pluck them and bake them in pies. Galileo was fond of
songhirdsin pies, but hewas aso fond of the living birds. He ground a chunk of stale bread between his
palms and scattered crumbs on the grass.

Chirping excitedly, the sparrowsfell on the feast. More little birds hurried toward Galileo. He smiled
thinly. Beggars were dl the same, whether they wore feathers or ragged cloaks. If you gaveto afew,
they expected you to give to everyone.

He spread his hands, empty now. “ Sorry, amici. That wasal | had.”

Thebirdsflew away. But that wasn't because they understood what he said. Another man was
approaching, and hisred, flapping cardina's robes had to be what made the birds take flight.

Nodding to Gdlileo, the newcomer said, “ Y ou are Sgnor Gdild, isit not 0?7

"Yes, your Eminence.” Galileo bent to kissthe cleric'sring. “Please forgive me, Sir, but | fear you have
the advantage of me.” Whoever thisfellow was, he wasn't one of the ten cardinals who'd been grilling
him.

"No reason for you to know me.” The churchman smiled. He was about Gdileo's age. He had along
face and clever, melancholy eyes, he wore a neat white mustache and chin beard. HisItdian, while
accurate, was dow and gutturally accented. When he went on, he explained that: “My nameis
Sigismondo Gioioso—I trandate the surname into your tongue. His Holiness the Pope summoned me
from Viennato help in theinvestigation of your case and in determining what should result fromit.”

"Hedid?" Gdileo could have done without the honor, if that waswhat it was. “Y ou have comealong
way, your Eminence. Certainly my indggnificant sdf isnot worth such ajourney.” Gaileo was anything but
the most modest of men. But he did not want this scholarly cleric from beyond the Alps focusing attention
on him like aconvex lensfocusing sunlight.

"Oh, but | believeyou are, Sgnor Gdlilei,” Cardind Gioioso said. “Not only for the beliefs you hold, but
aso for the reasons you have for holding them.”

"I hold no beliefs contrary to those accepted astrue by the holy Catholic Church,” Galileo said quickly.
He had to say such things. He might be an old man, but he didn't want to die just yet, or to spend the rest
of hisdaysin some bleak and sordid prison cell, locked away not only from life but also from al
possibilities of further research. No, he didn't want that one bit!

Sigismondo Gioioso smiled a him. 1 have read the Dial ogue Concerning the Two Chief World
Systems with great interest and attentiveness. Y ou are afine writer, Sgnor—afinewriter indeed.”

"Y ou do me too much honor, your Eminence,” Galileo mumbled.

"Do 1?1 think not,” Gioioso replied. “ And your support for the Copernican hypothessthereinis



eloquent, truly doquent. Saviati has much the better of the argument with Simplicio, who followsthe
long-accepted Ptolemaic view. Even the name you gave Simplicio suggeststhat you are unlikely to agree
with the ideas he expresses.”

Not for thefirst timelatdly, Galileo wished held called Simplicio something—anything—else. “I fear | was
trying to be too clever when | wrote,” he said. “Now that | look back on the book, | see | should have
done a better job of baancing the arguments on both sides. | took acontrarian view, trying to make the
worse case appear the better.”

"That iswhat Aristophanes accused Socrates of doing,” Cardinad Gioioso said. “But Socrates did not
accuse himsdf of the samething.”

"No doubt you areright,” said Galileo, who cared much less about Aristophanes views than about those
of Aristotle—which, dong with Ptolemy's, had become part of the Church's doctrinal underpinnings. The
astronomer hurried on: “1 hope you aso noted thet | clearly tated in the dialogue's conclusion that it was
impossible, based on what we currently know, to choose between the two competing world systems.”

"l most assuredly did note that, yes,” Sigismondo Gioioso said. Galileo winced in spite of himself. Hed
never heard such devastating agreement in al hisborn days. The cardina from Viennacontinued, “An
attentive reader might at that point be forgiven for doubting your complete Sincerity."

"Do you think so, your Eminence?’ Gdileo exclamed, asif the idea had never before occurred to him.
Asif?1f only!

"Well, yes, | am afraid | do, actudly,” Gioioso answered. He didn't quite sound like ajudge passing
sentence—no, not quite. But then, instead of legping on Galileo like afierce dog, he shifted his ground:
“What truly interests me, though, is how and why you have cometo hold your, ah, interesting beliefs.”

"Please, dr, these are the bdiefs set forth in the Dialogue,” Gdlileo said. “They are not mine. Of
necessity, they cannot be mine, for they contradict those held by the Church, of which | am, and am
proud to be, aloya son."

"Of course,” Cardina Gioioso said—another agreement that undermined everything it claimed to agree
with. “Would you be willing to talk with me about how you came to espouse these beliefs so strongly,
even though you do not hold to them? As| say, that iswhat truly intriguesme.”

"Tak with you?' Galileo asked cautioudy. Sometimes the word meant what it said, no more and no less.
Sometimesit was aeuphemiam for dl theingenuitiesthe Inquisition could inflict on aman. Galileo didnt
think Gioioso meant it that way ... but it wouldn't do to find himsalf mistaken.

"Tak. That'sal.” By the cardind's reassuring tone—and by hisdightly crooked smile—he knew what
Gdlileo feared. Well, how could he not? These were nervoustimes for the Catholic Church.
Copernicanism wasn't the only threeat it faced. Lutheranism and Cavinism dso tore at itsvitals.
Threatened by such avast radical conspiracy, how could the Church be anything but vigilant inits
struggle againg mishdieversof al stripes?

It couldn't—not if you asked any good and pious churchman.
"Tak?" Galileo asked again.

"Tdk,” Sgismondo Gioioso sad firmly. “May God be my witness, Sgnor—nothing more.” He crossed
himsdlf to sedl the vow.

"Well, then, your Eminence, | am at your service.” Galileo would have been at the cardind's servicein



any cae. But sometimes even theillusion of freewill was pleasant.

* k% k %

Cardind Gioioso'sroom was ho larger, no finer, than the one the Inquisition had granted to Gdileo. The
astronomer reminded himsalf once more how lucky he was to have the quarters he enjoyed, not the dark,
dank ones so many prisoners of the Inquisition failed to enjoy. Luck, of course, wasreative; he could
have been back in Forence, doing what he wanted.

"So good of you to join me, Sgnor,” the cardind said, asif Galileo'sarrival were atogether
uncongtrained. “Will you take some wine with me? And these little cakes are very tasty. They tempt me
into the sin of gluttony—indeed they do."

"Graze, your Eminence,” Galileo said. The cakes, rich with dmond paste and honey, were as good as
Cardina Gioioso claimed. And the wine was sweet and strong. Galileo wagged afinger at the prelate. “I
think you are trying to make me drunk."

"In vino veritas?Isthat what you think | am after?’ Gioioso asked.

"Truthfully, Sr, I do not know what you are after,” Galileo replied. Not knowing worried him. With the
ten cardind s of the Inquisition who had interrogated him before, he knew exactly what they wanted: an
abjuration from him. He was willing to give them one. A man had to live. And, abjuration or not, thanks
to the printing press too many copies of the Dialogue were out there for the Church to hope to suppress
it. Hisideaswould live, even if hiswork ended up in the Index of Prohibited Books.

"Itisas| told you before,” Sigismondo Gioioso said. “I wish to discuss with you, not so much your
beliefs, but your reasonsfor holding them.”

"l aminyour hands,” Gdileo said. “What you want strikesme as curious, but | find mysdf in no position
tocomplain.”

"Whichisto say, if the Holy Inquisition had not summoned you to Rome, you would sooner see me
damned than give me the time of day,” Gioioso observed. In adifferent tone of voice, wordslike those
might have meant torture or desth or torture and then death. The cardinal from Vienna sounded
world-weary and amused, not hot to suppress heresy. He sounded like that, yes. Whether how he
sounded had anything to do with how hefelt, Galileo did not know him well enough to guess.

That being 0, the astronomer hastened to point out the obvious: “Y ou said this, your Eminence, not 1.
"As Matthew tells us our Lord responded to Pontius Pilate,” Cardinal Gioioso said.

"l am not our Lord, sir. Neither are you a Roman governor,” Galileo said earnestly. “And so | entreat
you—please do not twist my words or my meaning."

"l am not trying to put you in fear, Sgnor,” Gioioso said. Trying or not, he was doing agood job. Maybe
he wouldn't have, had Galileo and he met as man and man. Meseting as man and servant of the Inquisition
... Thecardind, plainly aclever man, must have redized the difficulty. Doing his best to put Galileo at
ease, he waved to acouch againgt the far wall of hisroom. “As| promised before, no harm will cometo
you from this. Sit down, please. Make yoursdf comfortable. Lie down, if you would rather.”

Gdlileo did lie down—the couch had no back, and he didn't fed like leaning against the painted plaster of
thewall. Cardind Gioioso dragged achair over dongside the couch so they could talk conveniently.
Then, instead of Sitting down, he poured himsalf another cup of wine. When he raised aquestioning
eyebrow, Gdileo nodded.



"| thank you,” Galileo said after Gioioso gave him the fresh cup. “How many ordinary men can boast they
have had acardind pour winefor them with his own hands?'

"Whatever ese you may be, you are not an ordinary man,” Sigismondo Gioioso said.

Gdileo waved that aside. “Y ou know what | mean. How many secular men, | should say, can make that
boast?"

"Not an ordinary man,” Gioioso repested, asif the astronomer hadn't spoken. “ And part of what
interests me is how you became so extraordinary. Tell me of your parents. Tell me of the family inwhich
you grew up.” He steepled hisfingertips, visbly composing himsdlf to listen and to absorb whatever
Gdileo sad.

"l am the eldest of seven—I had two brothers and four ssters, though not al, sadly, remain among the
living,” Gdlileo answered. “My father, God rest his soul, was among the best lutanists of his generation.
He wrote on both the theory and the practice of music, and also on mathematics.”

"So you sought to follow in hisfootsteps? To outdo him if you could?” Gioioso asked.

"Actualy, your Eminence, when | was young | thought of joining the priesthood, but my father had other
plansfor me. He hoped | would become adoctor. | was something of a musician in those days mysdlf,
but my father made it plain to me keeping afloat at that trade was far from easy,” Gdileo said.

"Y ou would have ornamented the field of medicine. And you would assuredly have ornamented our holy
Catholic Church,” Cardina Gioioso said.

"| dso thought of becoming apainter,” Galileo remarked.
"Y ou were a butterfly,” Gioioso remarked.

"l was,” Gdileo agreed, “until | chanced to light on mathematics myself. | had just begun at the University
of Pisa, and after that | knew what | wanted to do with my life. No—I knew what | had to do.”

"Y our father had written on mathematics.”

ng

"But he did not want you following in hisfootsteps?”

"Not one bit, your Eminence."

"Why not? Did you not resent him for trying to keep you away from something you proved to love?'

"He told me amusician would aways have trouble getting enough to est, but a mathematician was sureto
starve. How can you be angry at a man who wants you to have more food on your table than he had on
his?"

"Bdieveme, Sgnor, agreat many men would find it the eesiest thing in theworld,” Sigismondo Gioioso
sad.

"I hope | am not so dead to honor and respect as to become one of them,” Galileo said.
"Yes—one dwayshopes,” Gioioso sad enigmaticaly.

"What do you mean, your Eminence?’



Instead of answering, the cardind said, “1 notice you have told me next to nothing of your mother.”

Galileo scratched his head. “What is there to say? She bore me. Sheraised me. She loved me. She put
up with me—and | have dways been aman who isnot so easy to put up with.” He smiled; a sort of
somber pridefilled hisvoice. “I wish it were not so—it will cost metimein Purgatory if it does not send
meto awarmer place yet. And you may be surethat | pray for her soul as| pray for my father's. May
they both have found placesin heaven.” He crossed himsdlf.

"Yes. May it be so,” Gioioso said—morefor politeness sake, Galileo judged, than from any great
sincerity. The prelate stroked his beard. “Now tell me, Sgnor, if youwould be sokind ... did you ever
have momentsin your childhood when you wished your mother gave you alarger share of her affection?”

"Did | what?’ Thistime, Galileo laughed out loud. “How could | not?1 told you, | had two brothers and
four ssters. My mother was a busy woman—too busy, sometimes, for me.”

"Indeed.” Galileo thought hiswords ordinary and commonplace, but Sigismondo Gioioso seemed to
invest them with agpecia significance. “ And your father—did you ever wish he were out of theway so
your mother would be able to give you more love, more affection?’

"We banged heads every so often, my father and |,” Galileo admitted. “What boy coming to manhood
does not bang heads with his father? When you are young, you are sure you aready know it al. And
when you are afather, you know better, and you are sure your son isa stupid blockhead who will never
learn anything. Wasit not so with you, your Eminence?"

Cardind Gioioso's mouth bent—barely—into athin smile. “Oh, it might have been,” he said. “But we
were speaking of you. And | was not thinking so much of the time when your beard sprouted. | had in
mind your younger days—much younger. Was there not atime when you wished your father would
disappear s0 you could have your mother al to yoursaf?!

Gadlileo scratched his cheek as he frowned in thought. “If there ever was, your Eminence, | must confess
that | do not recal it."

"Don't worry about that,” the cardina said in reassuring tones. 1 have questioned alarge number of men
about these matters. Very few remember them ... a fird. If you permit it, we shall have more discussions
intimesto come."

"If | permit it?” Galileo raised agrizzled eyebrow. “1 am in the hands of the Holy Inquisition. How can |
say no?’ He knew what happened to people who resisted the Inquisition and its ministrations. He didn't
want anything like that happening to him.

But Gioioso answered, “If we areto go forward, | require cooperation that springs from your own free
will. Force and coercion have no place here. | meant it when | said no harm would cometo you. You
may converse with me or not, asyou please.”

He sounded sincere. Gdlileo, like any man who'd lived as long as he had, had met plenty of people who
seemed sincere and proved to be anything but. Wasthis cardina from beyond the Alps another one?
Evenif hewas, the Inquisition couldn't do anything e seto Galileo while the prelate talked with him.

The cdculation required no more than a heartbest. “ Of course | am at your service, your Eminence,”
Gdileo sad.

"Excelent!” Cardind Gioioso's smile could be surprisingly warm. “We shdl continue, then—at your
convenience, of course.”



"Of course,” Gdlileo said. He understood full well that at your convenience, here as so often, meant at
my convenience. Life might have grown difficult had he not grasped that. Since he did, it wouldn't—not
that way, anyhow.

* * * %

He soon found that the cardina was an indefatigable questioner. Under such patient, persistent prodding,
he dredged up more recollections of hisvery early life than hed ever imagined he could. “May | ask you
aquestion for achange, your Eminence?’ he said after awhile.

"Certainly.” Gioioso's manner was placid.
"Why do you want to know so much about the time before | lost my milk teeth?!

"When you look at abuilding, at how it is made, at how the upper storiesrise up, what do you do first?’
Gioioso said. “You look at the foundations. From what is below, you can see how what is above has
aisen.”

"But many different buildings may be raised from the same kind of foundation,” Gdlileo objected.

"True. But when we see abuilding of such-and-such atype, we may deduce that it should have had this
kind of foundation, and could not possibly have been built up from that one,” the cardina said. “Y our
early dedlings with your mother and father helped put you on the course you took to manhood. Had they
been different, you would be different today. Or doesit seem otherwiseto you?'

Gdlileo wagged afinger a him. “I may have written adiaogue, but you have aso read your Plao, your
Eminence. And here think you enjoy playing Socrates yoursdif."

"If I do, then | suffer from the sin of pride, and | shdl have to do penance for it when | make my next
confession,” Gioioso sad. “Any man who dares compare himsdf to Socrates surely labors under a
deluson.”

"l think s0, too,” Gdileo said. “Time and again | would notice how much windier than Plato's my
characters seemed. But | did not seewhat else | could do, if | wasto put across the ideas | wanted the
world to see”

"Since you mention your clever dilogue—and it isvery clever indeed, Sgnor, as| have said before—let
me ask you something not so firmly rooted in your early years,” Sigismondo Gioioso said.

"l am your servant,” Gdileo said, hope and apprehension warring within him.
"Y ou—you of dl people—are no man's servant,” Cardind Gioioso said.

Gdlileo only shrugged, which was awkward and uncomfortable on the couch. “I am vehemently
suspected of heresy,” he said. Suspicion of heresy wasin itsdf acrime; vehement suspicion was a higher
grade of the same offense. That being so... “I am of course aservant of the Holy Inquisition, and of the
holy Catholic Church.”

"Every manis, or ought to be, a servant of the Church,” Gioioso said. “But the Church is not aman, nor
isthe Inquisition. The Church isabuilding put together over centuries, and the Inquisition its fire-watch.”

"| cannot quarrd with you, your Eminence, nor would | if | could.” Galileo was dready in plenty of
trouble. He didn't need or want more.

"l quite understand,” Gioioso said, which meant ... what, exactly? Before Galileo could decide, the



cardina asked, “How isit that you became such a strong supporter of the Copernican hypothesis?’

That was a question Galileo would rather not have heard. It had a number of possible answers, dl of
them dangerous. Some, though, were more dangerous than others. Galileo chose the safest one he could,
the one held used dl dong to defend himsdf from the charges againgt him: “In 1616, Cardina Belarmine
notified me that the Copernican doctrine was contrary to the Bible and could not be defended or held. |
accepted that then, and | accept it ill."

"Y our dialogue gives me cause to wonder at the truth of thet,” Gioioso said.

"l am sorry that it should,” Gdlileo said, which wastrue, even if perhaps not altogether in the sensein
which he wanted Gioioso to takeit. “Nothing in the holy cardind’sinjunction ordered me not to discuss
the Copernican doctrine hypotheticadly, whichisdl | was doing in the book. And | do not clamiitistrue.
Intheend, | declarethat it isimpossible to know whether the Copernican or the Ptolemaic doctrineis
true

"So you do. Y et you show agreater zed for theformer,” Cardina Gioioso said, as he had when they first
met.

"l am sorry for that, too,” Galileo exclaimed, and, again, he meant it in more than one way.

The cardina steepled hisfingersagain. “May we say that you hold a... hypothetical affection for
Copernicanigm?'

"Asmuch asthe Church permits,” Gdlileo said. “Not afeather's weight more.”

"All right.” He won another of the prelate's small but warm smiles. “ Splendid. Very well. Shdl we
dtipulate that for the purposes of discusson?”

"Meaning what, your Eminence?’ Galileo asked cautioudy. A vulgar phrase occurred to him—he wasnt
about to buy apig in apoke.

Nor did Sigismondo Gioioso seem interested in salling him one. “Meaning that | will take whatever you
say in defense of the Copernican heresy to be hypothetical only. | will not claim that you espouseit.”

"If you will be gracious enough to put your promisein writing, so that in case of need | may show it to
another gentleman from the Holy Inquigtion, | am your man,” Gdileo said. If that didn't show him
whether Gioioso was serious, nothing ever would.

The cardind didn't bat an eye. “ Just as you please, Sgnor. Please wait amoment while | get paper and
pen.” Gioioso was gone no longer than held said he would be. “My written Italian, | fear, isnot dl it
might be. Do you mind if the pledgeisin L&tin?"

"Not a al. Anyonein the civilized world will be ableto read it then,” Galileo said. After amoment, he
politely added, “Y ou speak my language well."

"Graze. | manage, but you give metoo much credit.” Cardind Gioioso Sgned his name with aflourish,
then waited for theink to dry before handing Galileo the paper. “1 trust thiswill prove satisfactory?"

Gdlileo put on spectaclesto read it, as Gioioso had used them to writeit. Age had lengthened both men's
sight. Grinding good spectacle lenses was along step toward grinding good spyglass lenses. But that
thought dipped from Galileo's mind as he read the churchman's promise. Gioioso might not trust his
written Itaian, but his Latin was € egant—amost Ciceronian. That surprised Gdileo not at dl. The
astronomer nodded. “ Oh, yes. Everything you said it would be. May | keep it?"



"Why esewould | have written it? 1t isyour shield—nothing you say here today will be used againgt
you.” Cardina Gioioso leaned forward alittle in his chair—he reminded Gdileo of ahunting hound taking
ascent. Theimage worried Galileo, but no help for it now. The cardind said, “Let us begin, then. Why
do you find yoursdlf o attracted to Copernicanism ... in ahypothetical way, naturdly?"

"Naturdly,” Galileo agreed, hisvoice dry. “Because—in ahypothetica way, again—it does a better job
of predicting the phenomenawe actudly observe in the sky than the Ptolemaic hypothes's does.”

"l see,” Gioioso sad. “And why isthis so important to you?”'

"Because it gives me a better, a degper, understanding of the way the universeworks.” Galileo hesitated,
then recast that so even acleric could not fail to grasp it: “ Of the way God's creation works.”

"Isthis not the sin of pride—presuming to understand how God does what he does?’” Gioioso asked.

Gadlileo muttered to himself. He might have known a priest—and a priest who belonged to the Holy
Inquisition, at that—would see things so. Hetried again: “Themore | learn, the better | can praise and
glorify Him."

"So you believe that accurate knowledge is required for God to hear and accept one's prayers?’ the
cardind said.

Therewasasnare! Galileo was canny enough to spot it. Was he canny enough to evadeit? Picking his
wordswith greeat care, he replied, “Why would God have arranged things as He did, and why would He
have made men asHedid, if he did not expect them to try to learn dl they could of His creation?'

"Why?1 have noideawhy,” Sigismondo Gioioso said camly. “Will you tell me you know why God
chose the Copernican world system—if He did so choose—and not the Ptolemaic? Will you say He
could not as easily have chosen the other one?”

That was atrap, too, but aless dangerous one. “ God might have done anything He chose to do. Not
even aProtestant heretic would claim otherwise,” Gdlileo said. So there, he thought. “1 do not know why
the evidence seemsto me to show He chose the Copernican way of shaping the universe. | only know
that it seemsto show Hedid."

"Can you give me some examples of how this seemsto be 07" Gioioso asked.

"Well, your Eminence, to begin with, the Copernican hypothesis more accurately predicts the positions of
the planets againgt the starry backdrop of the heavens,” Gdileo said.

"By how much?’ the cardina enquired.
"Oh, by avery large margin!” Galileo sad. “ Sometimes by as much ashdf adegree”

"Which ishow much inlayman'sterms?” Gioioso asked, adding, 1 havetried to learn what | could of
your art, but | am no astronomer.”

How much more than he admitted did he really know? A lot, or Galileo missed his guess. He answered
with the truth: “Why, the diameter of the Sun, or of thefull Moon."

"l see” By theway Cardina Gioioso nodded, Galileo judged he wasn't hearing thisfor the first time. He
asked, “ And how much earlier or later does this make the heavenly bodies rise and set than they would
have under the old caculations? Half an hour? An hour? More?'



"No, your Eminence,” Gdlileo said. “Itisnot such alarge error asthat, or the Ptolemaic world system
would never have become part of the doctrine of the Catholic Church to begin with. As| noted in my
own copy of the Dialogue, the Church endangersitsaf when it declares heretical aview that may one
day be proved true by logic or by physica means.”

"Well, how large an error are we speaking of, Sgnor ? Y ou have yet totell me,” Gioioso said.

"It isamatter of up to two minutes,” Galileo replied, again giving information he was pretty sure the other
man aready had.

If Sgismondo Gioioso did haveit, he conceded that mogt artfully. “Two minutes?” he exclaimed, making
the sign of the cross. “ By the blessed Virgin Mother of God, isthat al?"

"It may not seem like much, your Eminence, but it isan error easily detected by good instruments and
good clocks, both of which grow ever easier to come by these days,” Galileo said stubbornly.

The cardina might aswell not have heard him. “Two minutes!” Gioioso repested. “ For the sake of two
minutes—for the sake of two minutes at the most, you said—you and Copernicus propose setting
Chrislendom on itsear?”’

"All Copernicustried to do wasfind a better way to conceive of the workings of the heavens” Gdlileo
sad. “All I tried to doin my Dialogue wasto give the evidence for and againgt hisviews. We never
wished to oppose the holy Catholic Church. Rather, the Church has chosen to oppose us.”

"When Giordano Bruno choseto cling to Copernicanism despite having every chance to renounce his
views, hewas burned at the stake,” Gioioso said. “ Are two minutes—at most two minutes—worth a
men'slife?'

"I have done my best to makeit plain that | do not persondly hold to the Copernican world system,”
Gdileo sad. “1 will make whatever abjurationsthe Holy Inquisition requires of me. But, evenif itisafdse
hypothesis, Copernicanism is dso auseful one.”

"Useful inwhat way?’ Gioioso asked.
"In making more exact astronomicd cdculaions” Galileo answered.

"But if, in saving up to two minutes, you cast the Church into disrepute, you throw the whole world into
confusion and argument and strife where before everything had seemed certain and clear, if you cast
doubt on the Holy Scriptures and on God Himself, isthat auseful thing to do?” Seldom had Galileo
heard such scorn asthat with which Cardina Gioioso laced theword useful .

The astronomer hesitated, however much he didn't care to. Consequences were less easily calculated
than planetary motions. At lagt, he said, “1 never intended any such thingsto happen.”

"Eve and Adam aso sinned unwittingly,” Gioioso pointed out. “Would the world not be a better place
hed they abstained from doing so?'

"How can | possibly deny that?’ Gdileo said.

"If you can deny one part of Holy Scripture, why not deny another? Why not deny every line?’
Sigismondo Gioioso stood and stretched. His joints creaked—sure enough, he was as old as Gdlileo.
“Perhaps we would do better to continue our conversation tomorrow."

"Perhaps wewould,” Galileo agreed. Stretching out on the cardinal’'s couch helped him forget hisown



painful arthritis. All the same, he'd rarely been so glad to get out of aroom as he was to escape that one.

* k% k %

"Good marning, Sgnor . A pleasureto seeyou,” Cardina Gioioso said when Gdileo unwillingly returned
the next morning. To Gdileo's surprise, the cardinal sounded asif he meant it. They might never have
clashed verbal swordsthe day before.

"Good morning, your Eminence.” Gdileo kissed Gioioso'sring.

Gioioso waved to atable. “By al means, refresh yourself before we begin. Here are wine and bread and
oliveail. | antold the ail isquite good. Mysdlf, | like butter more. But butter iseasier to keep freshin
Viennathenitishere

"No doubt.” Galileo ate. He drank. What €lse could he do? It gave him an excuse to wait before reclining
on that comfortable but dangerous couch.

S0 he dretched things as long as he could, and then alittle longer. At last, though, Cardina Gioioso
asked, “ Shall we begin?'

" am your servant,” Galileo said once more.

Once more, Gioioso denied it: “By no means, not when | am a servant of the Pope and hisHolinessisthe
servant of the servants of Christ.”

He waited for Galileo's response, but Galileo made none. The cardina could phrase things as prettily as
he pleased. All the same, Gdileo knew which one of them had ordered the other to be here. He knew
which of them asked questions, and which had to answer. And he knew what he thought about that.

Or he thought he knew. He couldn't deny that some of the questions Cardina Gioioso asked were....
interesting. As much as Copernicanism did, they made Galileo look at the world from adifferent

perspective.

Something el se occurred to the astronomer. When dedling with someone as savvy as Gioioso, it was
better to get everything out in the open. “I presume, your Eminence, that the agreement we made
yesterday in regard to the Copernican, ah, hypothesisremainsin force?’ Galileo asked.

"Assolutamente,” Gioioso affirmed. In hissow, ponderous Italian, the word sounded especially
impressve. Hewent on, “1 will give you another written pledgeif you so desire, or amend the earlier one
to clarify that it extends throughout our, ah, andysshere.”

That willingness to agree might mean he wasinherently trustworthy. On the other hand, it might not. In
Gdlileo's present Situation, he was not inclined to take chances. Producing the pledge Sigismondo
Gioioso had written the day before, he said, “If you would be so kind..."

The cardind made the change and initidled it without batting an eye. He handed the paper back to
Gdlileo. It was exactly what he had promised. When Galileo nodded, Gioioso picked up the thread
wherethey had l€ft it the day before: Y ou maintain that there are many reasons for accepting the
Copernican world system in place of the Ptolemaic, not one done.”

"Spesking hypotheticdly, that iswhat the evidence suggests—yes, your Eminence,” Galileo sad.

"Of course we are speaking hypotheticaly!” Cardind Gioioso exclaimed. “Were we not, would you have
that sheet | just gave back to you?'



"By no means,” Galileo admitted, as he had to.

"Well, then,” Gioioso said, “perhaps you will be good enough to expound upon another. So it isnot only
refined caculaions of planetary postions, then?'

"By nomeand” Gdlileo said again, thistime more enthusiastically. “ Another very strong argument in favor
of the Copernican system isthat, when viewed through a spyglass, Venus appears to show phaseslike
those of the moon. She appears now as acrescent, now asif at first or third quarter, now gibbous,
depending on her position relative to Sun and Earth.”

"Y ou do not spesk of seeing Venuswhen sheisfull,” Gioioso noted.

"True. | do not, for | have not seen her s0,” Gdlileo replied. “Nor has anyone, nor will anyone. By the
geometry inherent in the Copernican world system, Venus when sheisfull lies beyond the Sun: the Earth,
the Sun, and Venus then form astraight line. Thus shewould bein the sky when the Sunisalso, and his
much gregter light would obscure hers.”

"Anyone observing her through a spyglass would see the same thing?’” Gioioso asked. “ Two people
observing through different spyglasses would see the same thing aswel?*

"So long asthey did so at the sametime, yes,” Gdlileo said. The questions were reasonable. More than
twenty years earlier, when held firgt started examining the heavens through his spyglasses, many people
had wondered whether something inherent in the instrument caused it to yield the resultsit did. How
trustworthy could those results be, if they were invisble to the naked eye?

Cardina Gioioso hit on that very point: “Without the spyglass, no one will seethese things?'

"No, your Eminence,” Galileo said. “ Otherwise, astronomers would have observed them long ago. | will
point out, however, that there are a great many spyglassesin Europe these days, in lands both Catholic
and Protestant. A large number of people have observed these phenomena”

"Which would not occur under the Ptolemaic world system?” the cardina asked.

"Just 0. The Ptolemaic system is centered on the Earth, not the Sun. The path Venus necessarily takesin
that system forbids these gpparitions,” Gdileo said. “If you give me leave to sketch for you, | can
demonstrate why this needs must be s0."

"l believe| can visudize the differing paths,” Gioioso said. By theway he said it, Galileo saw at once thet
it was s0. No astronomer, Gioioso claimed? Gdileo didn't bdieve that for amoment. The cardina
continued, “ These effects you describe are invisible without the spyglass?!

"Not precisdy, your Eminence,” Galileo said.

"Wait.” For thefirst time, he surprised Sigismondo Gioioso. “A moment ago, you said no one could see
them. If someone could, why did nobody notice them before you perfected the ingtrument?!

That made Gdlileo smile. He had indeed greetly improved the device. Learning that Dutch spectacle
makers had devised spyglasses that would magnify three or four or fivetimes, held delved into the theory
of optics and improved their results tenfold. Hed had to become alens-maker himsdlf to bring it off, and
he had.

None of which, however, much asit salved Gdlileo's pride, had much to do with the cardind's question.
“No one could noticeit with the eyesin hishead,” Gdlileo said. “But, as early as December in the year
1610, my former student, Benedetto Castelli, wrote to me asking if Venus appearancewasas|



described to you, and as the Copernican world system predicts. Even if you decline to see the diagrams,
| must remind you that, as the Ptolemaic system arranges the heavens, Venus, lying between us and the
sun, can beonly acrescent if the sun'slight illuminates her."

"S, 9,” Cardinal Gioioso sad impatiently. “ So Castelli deduced this more than twenty years ago, and
from the Copernican hypothesis alone?!

"Hedid,” Gaileo answered, and anew kind of pridefilled him. “ Any capable geometer could do the
same, your Eminence. Most citieswill have one such man; many will have severa. And books, these
days, are printed in editions of hundreds, sometimes even thousands. New discoveries spread more
quickly than they did in yearsgone by."

"The man who first devised the printing press was a German like me,” Gioioso said morosely. “He has
much to answer for—and | do not mean smply the lying Cavinist and L utheran pamphlets that come out
in editionsfar larger than the ones you mention.”

"| fear theworldisasitis, your Eminence, not aswewish it were,” Galileo answered. “ That iswhy | said
yesterday that the Church should not nail itself to doctrines ligble to be proved false.”

"Nail itsedf?” Sigismondo Gioioso's voice held an ominous purr, like that of acat seeing amousestail
gticking out from under apile of clothes.

Even with the pledge about discussing the Copernican hypothesisin hand, Gdileo redized, he could go
too far. Hed just gonetoo far, in fact. “ Forgive me,” he said quickly. 1 should have phrased that better.”

"Yes. You should have.” But Gioioso seemed inclined to accept the gpology. Gaileo hoped so, anyhow.
The cardind was devilishly hard to read. He sent Galileo ahooded stare. “ Y ou were saying ...7"

"Only that the Church might sail asafer courseif she did not make pronouncements on how the physical
world isframed,” Galileo answered.

"The Church has been refining its doctrines since our Lord'stime,” Cardina Gioioso said, “and has had
the aid of the Holy Spirit in so doing. His Holiness the Popeis the direct successor to St. Peter, the rock
on whom Jesus Christ founded the Church. Do you deny this?"

"Not at dl, your Eminence. How could | possibly?” How could | possibly, when you would roast me
like aleg of veal if | dared?

"Then how can you deny that its doctrines are correct?’ Gioioso demanded.

Sadly, Gdileo spread hishands. “It isnot |, your Eminence. If the evidence contradicts the doctrine,
which isto change?'

Cardina Gioioso sighed. “The Church never objected when afew astronomers used the Copernican
hypothesisto improve their calculations. Who could care about something so smdll asthat? We were
aways sure a hypothesiswas smply ahypothesis. Whether it had anything to do with the real world ...
well, who could say? Cometo that, who cared?’

"l understand this. It isalso how | wastrained. But the spyglass ... The spyglass changesthings,” Galileo
said. “Now we can test the different world systems againgt the evidence, and see whichis stronger.”

"Now you can shout from the housetops: * Ptolemy iswrong! Aristotleiswrong! The holy Catholic
Church believed them right, so the Church iswrong aswell! And behold! The Book of Joshua saysthat
the Sun stood till inthe sky. But it is not the Sun that moves! No, it isthe Earth! And so Joshuaiswrong



aswdl!” And what isleft of the holy Catholic Church after that, Sgnor Gdile? What isleft of any
reigion?"

"Asamatter of fact, your Eminence, the Copernican world system can explain the events described in
Joshua better than the Ptolemaic system can,” Galileo said eagerly. “1 have written on this very topic, and
| would be delighted to expound on it for you. When properly construed, the Copernican hypothesisis
atogether compatible with the words of the Holy Scriptures.”

But Sigismondo Gioioso disappointed him by holding up ahand. “ Spareme,” the prelate said. “ Seldom
do laymen find their way into deep water faster than when they try to tell clericswhat the Bible means.”

Hewas not thefirst churchman to tell Gdileo something dong those lines. In away, the astronomer could
seetheclerics point. In another way ... When Galileo looked at things another way, rage ripped through

him. “Why should | not interferein your business, your Eminence?’ he ground out. “ Y ou enjoy interfering
in mine enough, by God!"

As soon asthe words were out of his mouth, he wished he had them back. Too late, of course. Wishes
likethat aways cametoo late. He waited apprehensively. Cardina Gioioso had pledged to et him
defend the Copernican world system in ahypothetica way. The cardina hadn't said athing about letting
him attack the Catholic Church. Maybe, at least, they would strangle him before they burned him, asthe
Spaniards had donefor that savage king in the New World a hundred years before.

But Gioioso merely sat there studying him. Y es, the cardinad was doing just that. Sowly, Gdileo redized
he himsdlf was asinteresting to Gioi0so as the Medicean stars going around Jupiter or the convoluted
landscape of the Moon wasto him. “You are angry,” Gioioso said, and nothing more.

"If I have disturbed your Eminence'stranquility, I humbly beg pardon.” Galileo would est crow if he had
to. If he had to, he would eat raven.

Cardina Gioioso waved this gpology aside. “Explain to me, Sgnor, if you would be so kind, why you
aeangry.”

"Why?" Galileo growled. “ Can't you see thet for yoursdf?"

"If 1 could, would I beinquiring of you?’ Nothing but tranquility and interest wasin Gioioso's voice, not
that Gdlileo could hear. The astronomer might have sounded like that himsdlf, when hefirgt turned his
spyglass on the Pleiades and saw ahost of tiny stars his unaided eye could not discern. Perhaps | did
sound like that, Galileo thought, bemused.

And Gioioso sat waiting, patient asa pillar saint. Galileo had to ook insde himsdf to find an answer. “
Because the Church ismeddling in affairsthat are not its proper concern,” he said &t last.

"Doesthe way the Church isacting in this matter remind you of how your father would behave?’ Gioioso
asked.

"I had not thought of that before, but it does—it does!” Gdileo said. “ Stubborn, wrongheaded, dways
trying to have hisownway..."

"l see,” Gioioso said, with an air of now-we're-getting-somewhere. “And your reaction to this unpleasant
dimulusis...?'

"How could any man help getting angry?’ Galileo asked rhetoricdly.

"But when you do, Sgnor, do you not aso show your own stubbornness? Do you not seek to have your



ownway in every respect?” Unfailingly courteous, the cardina said nothing about Gdileo'sbeing
wrongheaded. He didn't have to. Galileo could—and did—supply that for himsdif.

He did not believe he was wrongheaded—or wrong. But Gioioso's questions made him examine himsalf
inaway he never had before. “1 am aproud man, our Eminence, and | think | have earned my pride,” he
said. “When | am pushed, what can | do but push back?*

"Y ou might wonder why you are being pushed,” Cardind Gioioso said. “Y ou might wonder whether you
did not push first, maybe without even noticing, and so unwittingly gave offense. Or you might wonder if,
having been pushed in thisway when you were young, you now believe yoursdf pushed even when no
one intended to push you, perhaps even when no one pushed you a al?"

"Doyou say | imaginethat | am being pushed?’ Gdileo demanded—pushily.
"l said no suchthing,” Gioioso replied. “You did.”

"Yes, | did,” Galileo agreed. “I was pushed to Rome. | was pushed to the palace of the Inquisition. | was
pushed to these sessions with you. | was pushed onto your couch, your Eminence!™

"Say rather, Sgnor, that you pushed yourself here by your deeds and writings,” Sigismondo Gioioso
sad. “For isnot the holy Catholic Church the spiritud father of al believers? And do you not push
againg it because your own father pushed againgt you in days gone by ?*

"He did not want to let me do with my lifeas| would, as| must.” All these years|ater, the memory il
stung. Held denied that before to Gioioso, but he found that with further reflection held changed hismind
about it. And he added, “ Nor does the Church today."

"Could it not be that you are throwing your views of your father forward onto the Church?’ the cardina
sad.

"Throwing my viewsforward?’ Galileo frowned. “Please excuse me, your Eminence, but | fail to follow
you."

"My Italian must be imperfect. | know what | wish to say, but how to say it...?" Sigismondo Gioioso
thought for amoment, then smiled and held up aforefinger, exactly as one of Gdileo's countrymen might
have done. “1 haveit! | wanted to suggest that you might be projecting your views."

"Ah. Now | understand! Grazie.” It was Galileo'sturn to do some more thinking. As hedid it, he eyed
Gioioso with respect no lessred for being reluctant. “ There may indeed be some truth in this, and you
areamost astute man"—a dangerously astute man, he thought—"for pointing it out."

"Thisisthe purpose of the kind of andyss| have devised: to hep aman see that which lieswithin himsdlf
but which he would not find without someone to help show him theway toit,” Cardina Gioioso replied.

"Well, your Eminence, you have considerable skill in thisart, as you must know without needing meto tell
you.” Gdileo paused again. Then heraised hisforefinger, too, but not in the same way as the churchman
had. “When | said there was some truth in your remarks, | meant there was only some. As|'vetold you
again and again, it isnot my projection that the Holy Inquisition summoned me—asick old man—from
Florence to Rome, imprisoned me, and is now interrogating me. | am not imagining these things, and they
are not happening because | want them to. So do | not possess veritable reasons, atogether apart from
anything that may have passed between my father and me, for being unhappy with the way the Church
has treated me?"

Gioioso consdered. Their conversations seemed filled with hesitations on both sides. “ Did you not know,



when you published the Dial ogue Concerning the Two Chief World Systems, that it would lead to

"I knew therewould be fireworks,” Galileo admitted. He couldn't help smiling; he'd hoped for, craved,
fireworks. But hewent on, “I didn't think it would cometo this. After dl, | had the Church's imprimatur
, dlowing thework to be printed, and, by so doing, acknowledging it contained nothing contrary to
doctrine or to the Scriptures.”

"Yes. Youdid.” Gioioso let thewords hang inthe ar. Gaileo wished he hadn't thought of hanging. Better
than burning, but till..... The cardinal continued, “As| havetold you, no one would have objected to your
quietly using Copernican cdculationsto reclaim your precious two minutes of rising and setting. Quietly, |
say. But when you parade through the center of town with horns and lutes and viols and drums, al played
loud as may be, you must expect the magistrates to notice. | have to wonder whether, at some level
below that of conscious thought, you did not want them to notice.”

"How can one want something without being conscious of wanting it?” Gdileo said. “If oneisnot
conscious, oneisnot dive.”

"So it might seem at firdt, but the mind has depth, just asthe heavensdo,” Gioioso answered. “What man
does not wish to beloved, to be admired, to be noticed? Most of the time, heis not aware of those
desires. He does not go around constantly thinking | must be loved, | must be admired, | must be
noticed! By no means! But, whether he knows of them or not, these urges push him on regardless. Or do
you believe differently? Y ou may, and freel y—the Church has not pronounced on these opinions of

mine"

"The Church would have done better not to pronounce on matters astronomica. Much better, since
those matters have nothing to do with the human spirit, while your interesting ideas do.” Gdileo didn't
want to show how interesting he found Gioioso's notions. Depth in the mind.... The ideawould have been
better with some mathemetics behind it, but was interesting enough and to spare even without. Had he
wanted to be noticed so badly that he prodded the Church into noticing him too much? Maybe he had.
All the same, though ... “Y ou cannot make true heavenly phenomena disappear, you know."

"Maybe the phenomena are true. Which hypothesis best explainsthem...” Gioioso's shrug was less
expressive than an Itaian's would have been, but it got his meaning across. “ And when you measure that
againg the disservice you do the Church and the world by screeching about what you say they mean—"

"Screeching?’ That affronted Gdileo. “The Dialogue only presents the facts and the evidence. It does
not even reach any sure concluson.”

"Not a the end, but your belief isplain dl through it,” Gioioso said.
"Then how did it gain the imprimatur , your Eminence?'

"An interesting question. Probably because the churchmen who gaveit were ... naive.” Sigismondo
Gioioso might have said something €l se, something stronger, but herefrained. “ 1t has plenty in it to make
people no longer credit the holy Catholic Church'steachings.”

"For alongtime,” Gdileo said dowly, “al the people who bdieved in the Ptolemaic world system would
laugh at the ones who thought Copernicus wasright. Until | started making good spyglasses, there wasn't
much to choose from between the two systems. Caculations alittle more precise ... but so what? After
that, though ... People should have seen.”

"They should have, but they didn't?” Gioioso suggested, hisvoice quiet and gentle.



"They didn't.” Galileo, by contrast, sounded sad. “I published the Sdereus Nuncius, with word of the
mountains and valeys of the Moon, with word of dl the stars the pyglass showed that the eye could not,
and with word of the Medicean stars circling Jupiter asthe planets circle—as Copernicus says the
planets circle—the Sun. And what did | get? | got amiserable little manikin named Martin Horky, who
wrote atract that said | was a crackpot, like the foolswho claim they can square the circle or double the
cube or make the Philosopher's Stone. That iswheat | got.”

"And you wanted to pay thisHorky back with the Dialogue? Sigismondo Gioioso asked. “Y ou wanted
to pay back dl the doubters?"

"All the scoffers” Gdileo sad.

"But do you not see how you wound the Church when you do this?’ the cardina asked. “Do you not see
how you make people doubt not only the Ptolemaic world system but al the Church's teachings? Do you
not see how destructive that is? And why have you doneit? To pay back the scoffers—and, could it not
be, to pay back your father with them?"

"To seewhat lies behind the everyday isnot for ordinary souls,” Galileo said. “ So your worries, your
Eminence, seem to me misplaced.”

"They are not, and the reason they are not iswhat you said at first,” Gioioso said. “Most souls cannot
see what lies behind the everyday—not by themsalves. That iswhy the holy Catholic Church does not
mind astronomers using the Copernican hypothesis, so long asthey are discreet about it. But when you
wrote your book, Sgnor ... andin Itaian thistime, not evenin scholars Latin! And it isbeing trandated
into other vulgar tongues. That part of you below conscious thought, the part that wanted to be noticed,
got morethan it bargained for thistime. Do you see?!

"Well, perhaps| do,” Galileo said, and it was much less of alie than it would have been before he started
talking with Cardina Gioioso. “Y ou have given me agreat many fascinating thingsto think about: no
doubt of that. And may | beg your indulgence to give me leave to think about them till tomorrow? As my
yearsgrow heavier, | tireever more easly.”

Everyonetired. The Inquisition used that as awegpon. Torture included being deprived of deep, so a
man grew asif drunk and hardly knew what he was saying. It included weter in the facettill the victim
feared drowning. It included all kinds of other ingenious torments that |eft not amark on the body, no
matter what they did to the spirit.

But Gioioso didn't say aword about any of that. All he said was, “ Of course, Sgnor . Pleaseforgive me
for overtaxing you in my zed. Let usresumein the morning.” But whether he mentioned them or not, he
held those wegponsin hisarsend, and both he and Gdlileo knew it.

* * * %

"Buon giorno, Sgnor,” the cardina said when Galileo returned to his quartersthe next day. “I hope you
dept wel. Areyou refreshed?!

"l am refreshed, your Eminence, evenif | dept lessthan | might have,” Gdlileo replied. “I spent
consderable time after leaving your honored presence contempl ating the many fascinating notionsyou
propounded concerning the mind and itsworkings.”

Gioioso gracioudy inclined his head. “No man could hope for higher praise. And what conclusionsdid
you reach, if any?’ He waved toward the couch. “Why not make yoursalf comfortable before you tell
me?'



"Thank you.” Gdlileo stretched out. “ Thisis an agreeable way to converse, sure enough .... Conclusions?
No, not redlly. But sometimes new questions are as intereting, and asimportant, as answers.”

A servant camein with wine and bread and anchovies and olives and other snacks. After theman
withdrew, Gioioso remarked, “ Y ou are devoted to the new."

"No, your Eminence. Say rather that | am devoted to the true, wherever | find it."

"We mentioned Pontius Pilate earlier in our discussons. Pilate was not atogether afool when he asked
what truth was and then washed hishands,” Gioioso replied. “ Often, deciding what is true means no
more than deciding on the proper point of view, and on how much weight to give this, that, or the other
factor, en?'

"Often, but not dways,” Galileo said. “Mathematicsistrue regardiess.”
"Asare the teachings and doctrines of the Church—yes,” Gioioso said.

"Of course, your Eminence.” Gdileo did bdievethat. He dways had. But he would have agreed even if
he hadn't. He was in the worst possible position to disagree.

Thoughtfully, but so casualy, dmogt asif the answer didn't matter, the cardinal asked, “ Could God
makeit so the truths of mathemeatics were different?’

Denying God's omnipotence would be deadly dangerous here, in the mogt literal sense of the words. B,
again, Gdileo didn't want to. “| believe He could, your Eminence. To us mere mortals, that different truth
would seem as genuine, as perfect, asthe actua dispensation does now.” He could have said that the
Copernican world system would one day replace the Ptolemaic in just that way. He could have, but he
didn't. He could tell when not saying something seemed the best idea. Sometimes he could, anyhow. The
Dialogue ... No, he hadn't been able to resst the Dialogue.

If Sigismondo Gioioso had expected himto risk aheretical statement or an outright blasphemy, the
prelate gave no sign. He ate a couple of olives, then said, “Have you given me al your reasons
for—hypothetically—preferring the Copernican world system?”

"I have not.” With Gioioso's pledgein hand, Galileo was on safe ground here—or ground as safe as any
in quicksand-laden Rome. *Y esterday, in fact, | briefly aluded to that which may be the most important:
the motion of the four Medicean stars around Jupiter.”

"Y es, you did mention them yesterday,” Gioioso said. “Will you do me the honor of explaining why you
find them so sgnificant?’

"Certainly,” Gdileo said. “Firg, the Ptolemaic world system is founded on the view that there can be only
one center of motion—that is, the Earth. By moving around Jupiter, the Medicean stars contradict this.”

"But they cannot be seen without your spyglass,” Gioioso said.

"That does not mean they are not there,” Gdlileo replied. “ Clerics and laymen have observed them for
twenty years now, and unanimoudly attest that they do exist. And we must presume they existed for dl
the ages before the spyglassfirst rendered them visible. Surely God would not have popped them into
place the day before | first turned the instrument toward Jupiter.”

"Had He so desired, He could have,” Cardind Gioioso said. When Gdlileo failed to rise to that, the
prelate added, “I must admit, it ssemsunlikely. Y ou said that was your first reason. This meansyou have
more?"'



"S. Here you have these gars, performing their evolutionsin periods ranging from forty-two hoursto
sixteen days, al on the sphere of Jupiter, which in the Ptolemaic world system takes twelve yearsto
revolve around the earth. And beyond that is the sphere of Saturn, which takesthirty years. And beyond
that isthe sphere of thefixed stars. And it revolvesin what? Only aday! Whereisthelogicin that?
Wheressif the Earth rotates, as the Copernican world system postulates—"

"You fasfy Holy Scripture,” Cardina Gioioso brokein.
"Not necessarily, as | havetried to show in my writings on the Book of Joshua,” Gdlileo said.

"Those writings have been weighed in the balance and found wanting,” Sigismondo Gioioso said. “You
are an admirable astronomer, but you make a less than admirable theologian. | have spoken of this
before.”

"Yes, your Eminence” Galileo said resignedly. “As | have said before, | might be lessinclined to meddle
intheology if the Church were lessinclined to meddle in astronomy.”

"But astronomy and its truths connect to the Scriptures,” Gioioso said. “How can the holy Catholic
Church not concern itsdlf with the heavens aswell asthe Earth?!

"If the Church does, then its learned theol ogians risk being caled less than admirable astronomers,”
Gdileo sad.

"How doesthisfollow?’ Gioioso asked.
"How?’ Gdlileo ydped. “ Surdly it must be obvious—"

"No.” The cardind held up ahand. “What is obvious, Sgnor, isthat theworld stands ill and the
heavens revolve around it. Otherwise this would not have been believed by everyone since the days of
the Old Testament. It would not have been set down in writing in the unerring Holy Scriptures. What
your spyglass shows may bethere, but it isnot obvious.”

"Itistrug” Gdileo maintained.

"Inasense, perhaps,” Gioioso said. “Buit it isaso disruptive of good order al over Europe. Isthat not
trueaswell?'

"Inasense, perhaps,” Galileo echoed dyly.

Hewon asmdl smilefrom Gioioso. “ So the question is, does your loud, aggressive espousa of the truths
your spyglass has shown about Venus and the Medi cean stars—pl aces to which we can never hopeto
go, even in dreams—judtify the chaos you unleash on thisworld? Why do you imagine that these
magnified images are more important than wars and uprisngs and rebellions againgt longstanding
authority?"'

"l intend no such thing, your Eminence,” Gdlileo protested.

"Nor do | clamyouintendit,” the cardina said. “If | did, the matter would be far more serious. An evil
will, amdiciouswill...” He shook hishead. “But | claim no such thing. Neither does any other dleric, to
my knowledge. Still, do you not see that the result of an unintended act can be as dreadful asthat which
gprings from an intended one?"

"What am | do, then?| truly believed | was but speaking hypotheticaly when | wrote the Dialogue, as
theway | ended it shows.” That was Gdileo's story, and he was sticking to it. If he'd let what he actualy



believed show through to excess as he wrote ... well, how surprisng wasit?

Sigismondo Gioioso's |eft eyebrow couldn't have risen more than an eighth of aninch. That wasdl he
needed to show he didn't believe aword of it. Had Galileo entered the priesthood, were he now
interrogating some enthusiastic Copernican, he wouldn't have believed aword of it, either. Perspective
did have something to do with deciding what truth was—at |east some truths. Gioioso hid al sorts of
interesting notions under his crimson cassock.

Hedidn't come right out and call Gdlileo aliar, as some of the other inquisitors had done. Instead, he
sad, “And o, in scanddizing your father, you aim not merely to turn the world upside down but to set it
inning aswdl?'

"Imagining that it does spin does the best job of explaining the phenomenawe observe,” Gdileo said.

"The phenomenayou observe with afancy spyglass.” Cardind Gioioso's snort was adidtillation of scorn.
“Y ou say many people have seen these things. How many is many? Hundreds? A few thousand at
mog?'

"Something on that order, yes,” Galileo agreed. “For matters of thisimport, that isagreat many."

"It could be. But what isit when set against the number of soulsin Christendom?’ Gioioso asked. “How
many millionsdwell in Italy? In Germany? In France? In Spain? In Portugd ? In their new lands beyond
the sea? In Poland, out of which your precious Copernicus came? Againg adl those souls, these hundreds
have not even the weight of amustard seed. Isthis o, or isit not?"

"Itis, your Eminence. But—"

"No, Sgnor. No buts here. When the farmer goes home after aday in the fields, what does he see?
When the miller leaves off grinding grain at day's end, what does he see? When the monk finishes his
evening prayer, what does he see? The sun going down. Not the earth spinning, but the Sun setting. He
sees no hillsand valleys on the Moon, no phases on Venus, no new stars attending Jupiter. He seeswhat
the Bible says he sees, what the God-inspired men who wrote the Bible saw, what our Lord saw during
the Incarnation, and what Ptolemy saw not long after. Is this so, or isit not?’

"They saw incompletely,” Galileo said. “ They saw inaccurately. They saw, if you will, through aglass,
darkly."

"Y ou are the one seeing darkly through your glass, Sgnor,” Gioioso answered. “For you do not seethe
chaos and confusion you cause here on Earth with your phases of Venusand your Jovian stars. Truly |
wonder if it isnot Satan'swork associating these marvels with the planets named for two of the most
licentious pagan gods.”

"Sometimes aplanet isonly aplanet, your Eminencel” Galileo exclamed.

"Y ou think so, do you?’ But atwinklein Cardind Gioioso's gray eyes betrayed him. “Wdll, possibly not,
not about that. Nevertheless, though, | am atogether in earnest when | say you forget about this Earth
when you keep your eyes ever to the heavens. For what is the effect when your hundreds start shouting
about what their spyglasses show?"

"They spread the truth?’ the astronomer suggested.

"What they spread isdoubt,” Sigismondo Gioioso said in avoice as hard and cold as stone. “ And doubt
corrodesfaith as surely as salt water corrodesiron. The farmer, the miller, the monk—they hear of these
marvelsthey cannot see. They hear these men who imagine themsdlves to be clever defaming the



Scriptures and the holy Catholic Church. So many people, sadly, are like magpies, like jackdaws: they
imitate everything they see, everything they hear. And faith, and faith's community, and peaceitsdf, are
torn to bits. Is this so, or isit not?'

"It ... could be,” Galileo said. “But you cannot blame mefor the rise of Protestantism, which began
before | was born, nor for thewar now raging in Germany."

"The Protestants sowed the seed of disbdlief in the mother Church's authority,” Gioioso said. “ They have
yet to reap the thorny harvest, for disbelief, once sown, will grow and eat them up, too. Y ou mark my
words, Sgnor—that day will come. | do not blame you for Luther or Calvin, no, nor for the accursed
German war, which seemsto go on forever. Still, isit better to soread more disorder through aworld
that aready has too much, or to work toward restoring peace and unity of purpose?’

"Surely working for peaceis better,” Galileo said. The cardinal’s questions took the discussion to alevel
he had never considered when he grinned and cackled as his pen made Salvidti flay Simplicio—made
Copernicanism flay Ptolemy's outmoded views. That astronomy could concern the ordinary world as well
asthe rarefied atmosphere of the heavens and of scholarship hadn't crossed hismind ... till now.

Gioioso found one more mild-sounding question: “Will you say now from your heart that you were
working toward peace and unity when you composed the Dialogue Concer ning the Two Chief World
Systems?'

"Y our Eminence, looking into my heart, | find | cannot say that and mean it,” Galileo answered. Not for
thefirst time, he wondered if the prelate from Viennawas some sort of he-witch. Gioioso certainly had a
knack for making anyone hetalked to fed asif his head were as transparent as glass.

"Areyou sure of what you tell me?’ Sigismondo Gioioso asked.

"Before God, | am. That | am surprisesme, but it is so. Y ou have done what | would have thought to be
impossible: you have made melook at mysdlf, look within mysdlf, inawhole new way,” Gdileo said.

"That isthe god of anayssof thiskind, Sgnor.” Wasthe smallest hint of smugnessin Gioioso's voice?
Did he himsdlf exhibit once more, if only for amoment, the sin of pride? If hedid, Galileo didn't call him
onit.

* * * %

Proud or not, Cardina Gioioso was not the man who pronounced sentence on Galileo. Cardina Guido
Bentivoglio, with thetitle of SantaMariadd Popolo, read out the Inquisition's decree on the day after the
summer solstice.

Gdlileo listened to the words wash over him. He was convicted of vehement suspicion of heresy. He had
held and promoted a fa se belief—that the Sun, not the Earth, was a the center of things and that the
Earth, not the Sun, moved. The Dialogue was to be prohibited. He was sentenced to formal
imprisonment at the Inquisition's pleasure, and would be required to recite penitential hymnsweekly for
the next three years. And he had to abjure al his hereticd beliefs, therein public before Cardina
Bentivoglio and hisinquigitoria colleagues.

He had to make the abjuration on his knees, which pained him physically aswell as siritualy. Still, he
said what they required of him, reading from astatement held drafted in advance. When he looked up
from thewords, hetried to look at Cardina Gioioso rather than any of the others. He would have
abjured whether he'd spoken with Gioioso or not. Whether he would have abjured so sincerely and with
such authentic faith, asthe Inquisition's decree required of him, might have been adifferent story.



At lagt, it was done. He struggled back to hisfeet, which aso hurt. Some of the inquisitors came forward
to congratulate him. He could have done without that. Gioioso, who had hel ped shape his thoughts, had
the sense to leave him done with them.

"But it doesmove,” Galileo muttered under his bregth. It was one last protest, which he answered with
theingght he'd gained from the Viennese cardind: “ But so what?'
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Science Fact: FUTUROPOLIS: HOW NASA PLANSTO CREATE A PERMANENT
PRESENCE ON THE MOON by Michad Carroll

Sr Thomas More has his Utopia. The book of Matthew hasits* shining city on ahill.” Now, NASA has
itsown plansfor acommunity, and thisone will be the first on another world. Engineers are planning how
to set up thefirst permanent human presence on the Moon. It'sal part of the grand scheme to replace
the aging space shuttle fleet with an entirely new transportation system and spacecraft.

The planiscdled the“ Congdlation architecture,” and hardware is aready under construction. Designers
are hard a work on anew family of Ares launch vehicles, the most powerful in history. These advanced
launchers borrow the best technology from the space shuttle, Saturn V, and other launch vehicle
programs. Atop Ares ridesthe Orion spacecraft, backbone of the program. Orion will carry four to Six
people, and is capable of cidunar travel (from the Earth to the Moon). Another craft, called Altair, will
ferry crewsto and from the lunar surface from Moon orbit, supplying the infrastructure for permanent
Settlements.

NASA's Congdlation program is along-term, methodica approach to exploration and settlement of the
Moon and Mars. The Orion spacecraft, replacement for the venerable shuttle program, is estimated to
cost lessto build and launch than ether the shuttles or the proposed craft in earlier scenarios. The new
blueprint to the stars spreads costs while building, step-by-step, a permanent human outpost on Earth's
nearest neighbor.

* k% k %

An Altair lander on final gpproach to the growing internationa community at the lunar south pole. Visible
below are various habitats. In the distance liesafied of solar power collectors. (art by the author)

* * * %

Egtablishing the first foothold on another world isadaunting task. Like nineteenth-century arctic
explorers, lunar architects face the challenges of laying supply lines, setting up living and working aress,
providing power and communications, and building trangportation infrastructure, not only from terrafirma
to the Moon, but across the lunar landscapeitself. And the first order of businessis where to put it. The
location must have access to nearly constant sunlight for power, afact complicated by the Moon's two
weeks of night each month. The Ste must bein aspot vishleto Earth dmost continuoudy for safe
communication. The three main consderations, as any redtor will tell you, are location, location, location.

NASA isconsidering severd areas on the lunar surface for a base of operations, but one has been
selected as abasdline. Shackleton Crater provides aredlistic framework within which engineers and
designers can study various architectures. A vast amphitheater 19 kilometers across, the crater sprawls
like a bulls-eye across the Moon's South Pole. It's a place of stunning bleakness, a pockmarked
landscape in eternal dusk. But to lunar base architects, it's the perfect site for an outpost. From this
location, the Sun seldom dips bel ow the horizon. Over the leisurely course of alunar day—Iasting some
28 Earth days—the Sun bobs along the horizon, peering over the ralling hills of the Moon's southern
highlands. Shackleton'sraised rim, standing above al but the longest southern shadows, assures amost
uninterrupted contact with Earth, and a near-constant flow of solar energy. NASA scientist James Garvin
comments, “Asfor the poles, there are regions of nearly continuous sunlight, well suited for solar power
at the 10's of kilowatt level we need for human exploration.”

Congellation designers believe the strategy of setting up a durable outpost on the Moon isafinancialy
and logistically sound one, and one that hearkens back to the early days of Antarctic exploration.
Panetary scientist Ben Bussey of Johns Hopkins University's Applied Physics Laboratory hastwice



explored the southern continent. He likens the opportunities of alunar outpost to those afforded by
McMurdo Station in Antarctica. “If dl the science on the Antarctic continent had to be done carrying
everything from New Zealand, no one would get much science done. But because we have McMurdo as
alogigtica base, expeditions can stage from there and do alot more. Similarly, the outpost on the Moon
will be astepping goneinto the solar system.”

* * * %

Mockup of ahorizontd lunar habitat. The rudimentary construction alows engineers to make quick
changes in the design as studies progress. (photo by the author)

* k% k %

Setting up camp in the extreme lunar environment is a chalenge, both technologically and psychologicdly.
What physica space do people need to remain hedthy? What volumes are most efficient for working in
1/6th the gravity of Earth? How does a person living on the Moon dedl with the equipment-choking dust?
How many habitats will a permanent human presence require? NASA's Larry Toups has been studying
the problem for sometime. The answer is complex, Toups explains. “ The number of habitats depends on
not only the number of crew, but aso length of surface stay. With four members, you get a bresk at 30
days. Up until that, you are in camping mode. Y ou hit 30 days up to sx months, and you start having to
provide additiona volume, resources, food, clothing, consumable gases and so forth.” Each habitat must
house subsystems for life support and power management. The first modules might have small |aboratory
areasfor sample analysis. But these evolve to an outpost by adding additiona volume, enabling functions
to be moved from the cramped initial areato dedicated areas for research, exercise, etcetera.

Some early modules might initialy be packed with consumables. “ The notion isthat you deliver acore
hab and logistics (supply) modules which plug into that,” says Toups. “1n essence, the crew eatsther
way into a habitable volume.”

* k k %

Mockup of atuna-can habitat. (photo by the author)

* k x %

But for askeleton crew of four on a 180-day expedition, at least three habitatswill be required for safety
and hedlth. Toups suggeststhat, “our initia footholdswill probably use systems and technol ogies that we
are comfortable with. Growth will come from that, evolving from congtruction shacks to more complex
Structures.

What will those structures ook like? Building B220 of the Johnson Space Center givesusaglimpse of a
future lunar city. In the high-ceilinged warehousdlike structure, engineers are busy fabricating low-tech
mockups of habitats that could comprise the international outpost at Shackleton. The newest mockups
cons st of Styrofoam and plywood, making modifications and design changes smple and inexpensive.

Severd approachesto habitat design are under consideration. Thesefal into two genera categories. rigid
sructures and inflatable ones. Lunar architects designing rigid habs have even more decisonsto make:
should the structure be cylindrical ?1f it is, should it lie horizontaly or stand verticaly? The structure might
aso be configured asa“tunacan,” using thefull diameter of the new AresV booster to create large,
open gpacesin alow-lying structure.

Cylindricd arrangements are smdler and lighter, and thus easier to transport. Once acylinder ison the
ground, the interior arrangement isfairly inflexible, with bunks, plumbing, eectrica components, and
shelves attached to the structure. Multiple cylinders would be chained end to end, forming long corridors
of work/living areasin linear arrangements. A tunacan, on the other hand, providesacircular floor that



can be reconfigured into labs, sick bays, eating areas, etcetera. The main drawback of thetunacanis
mass. it'saheavy payload. And while tuna cans might accommodate individua crew quarters (as
opposed to the deeping bunks of acylindrical hab), engineers have a high degree of confidence and
experience with the cylindrical modd. They've been using them for years as building blocks of the
Internationa Space Station. “Werejuggling alot of trade-offs,” sayslunar architect Robert Howard. “If
the interior spaceistoo smdll, you have psychologica problemswith the crew. If it'stoo large, the crew
isfine but missons are shorter because you can't bring as many consumables.”

To hit the right balance, Howard isin process of building severa Styrofoam/wooden structures of
different sizes. While the modules of the International Space Station are 4.2 metersin diameter, they are
scaled to fit the Space Shuttle cargo bay. Shuttle will be long retired when the habitats reach the lunar
surface, 0 the new designs call for something abit smaler and more mobile. Engineers are experimenting
with habsthat are both three meters and 3.5 metersin diameter, roughly asfar acrossasaBoeing 737
arliner. On paper, the two versonsare so Similar in scale asto suggest equality. But step insdethe
mockups, and the haf-meter differenceisremarkable. Tdler callings give the impression of alarger floor
area It'san old trick: Architect Frank Lloyd Wright used this perceptua phenomenon to his advantagein
small home designs: low-ceilinged hallways open into roomswith higher walls, giving theimpresson of a
great expansein ardatively modest living area. But Size and carrying capacity of the Altair lunar lander
areinflux, says Howard. “Habitable volume and payload capability of Altair are going to befighting a
battle for the next severd years."

Many NASA expertswould like to see habitats smilar to the rigid modules on the International Space
Station. They are heavy, but they work. Both NASA and Russian experience with long-term space
habitation iswithin rigid habitatsin the microgravity of Earth orbit. Designing for azero gravity
environment, every surface can be used. Thereisno ceiling or floor, no up or down, so the physica
arrangements are quite different from an environment with floor, wals, and celling. As Larry Toupsput it,
“You're not just providing volume anymore; it'safootprint.”

Another optionisto scrap theideaof arigid hab completely, in favor of an inflatable one. Aninflatable
habitat has arigid core containing supplies, electronics and other equipment, cocooned within adeflated
living area. Once on the lunar surface, the core would pressurize the donut-shaped habitat around it, with
the core representing the donut “hole.” Foors and cellings would unfold as the hab extends outward into
atuna-can shape. Layers on the exterior must include micrometeorite protection, thermal insulation, and
restraints to hold the pressurized “baloon” in aworkable form. Another configuration of an inflatable hab
resemblesthe cylindrical shape of arigid hab. Similar structuresarein usein Antarctica.

Lunar habitatswill provide the essentids of life, like food, water, and air, but they must serve another
important purpose: protection from radiation. Earth is enshrouded within strong magnetic fields generated
by acore of molten rock and metal. These fields form a protective barrier between our planet and the
Sun'sradiation. But the M oon has no such protective energy shied. Habitats must provide shelter from
incoming radiation, and the prospect is not as easy asit might first appear.

Lunar explorers must concern themselves with two types of radiation. Thefirst comesfrom the
background radiation of cosmic rays. Long-term exposure to cosmic rays can cause cancer or other
health problems. They are such high-energy particlesthat no artificia materid significantly blocksthem.
But fortunately, cosmic rays provide background radiation at afairly low rate. Additionaly, from the
surface of the Moon, fully half of the cosmic rays are blocked by the Moon itself.

The second type of radiation occurs less frequently, but isfar more deadly. It isthe high-energy radiation
that explodes from the Sun's surface as solar flares. Solar radiation can be filtered out with something that
isreadily available on the Moon: dirt. Several meters of regolith—lunar soil—may be needed (testsare



gtill underway), but a habitat can be designed to carry theload onitsroof. Even an inflatable enclosure
can useregolith for protection. NASA's Langley research center is developing a Quonset-hut-style
Structure that starts out flat on the lunar surface. Shackleton construction workers would scoop dirt or
load sandbags onto the flat covering, then inflate it into an arch. A habitat would then be positioned
underneath, an arrangement much like the sod houses of the early American West. But Johnson Space
Center'slunar architect Chris Culbert warns, “Theflip Sde of that isthat moving around many tons of
regolith on the lunar surface is nontriviad. Wed have to take earth-moving gear with us.” Teamsat JSC
and Kennedy Space Center are studying a bulldozing blade that can affix to various rovers under
development.

A two-meter layer of regolith affords sufficient protection from the most dangerous radiation events.
Some types of metas or plastics may also do the trick, as would an underground storm shelter. Water
makes agood barrier to radiation and can be stored in containers within the walls of living arees.

Like McMurdo base beforeit, Shackleton will eventudly develop into a multistructure, sorawling
community with roadway's, centers for speciaized operations, and staging areas for expeditionsto the
ends of the Moon. Congtellation's strategy isto open the entire lunar world to the world's explorers.
Apollo mission sitesdid not have the range to stray far from the Moon's equator. Congtellation promises
an infrastructure that makes any site on the Moon accessible, from the polesto thefar sde.

Communications within the lunar community promise to offer some of the greatest chalengesto daily
living and working on the Moon. At aminimum, lunar settlers need the ability to communicate with Earth
and to communicate with al the habitats, astronauts and roverswithin their loca community. But radio
communication can be hindered by rocky embankments or valey walls. Inhabitants will need both voice
and video. High-bandwidth capahiility is preferable for downloading scientific and engineering
information. Repeater Sations or communications towers might fulfill Shackleton's requirements. All
elementsof theloca outpost itself will remain within line-of-sight, but scientific and exploratory interests
will quickly take inhabitants over the hill. Sortie missions need to be able to communicate from wherever
they land, and surface operations require linksto orbita or incoming Altair crews. Traveling rover crews
might deploy a series of towers—along with supply caches—as they roam across the lunar wilderness.

A flock of four or five Moon-orbiting satellites could provide not only services such as continuous
communication, but aso tracking and data, something like alunar GPS system. Internationd partnerslike
the European Space Agency and India have developed complex, advanced communications satdllite
congdlations, and they are alikely source of such agloba lunar communications network.

Whatever communications systemisfinaly used, it islikely that the sysem will aso serve anavigation
role. Without the Earthly cues of scale and landmarks, just finding one'sway around isachalenge. For
example, on Earth, the atmosphere tends to shift the color of objects asthey increase in distance from the
observer. This phenomenon, called atmospheric perspective, isakey eement used by human perception
to judge distance. But the lunar environment isairless, explains Apollo 14's Ed Mitchell. “The only mgor
problem we had was finding landmarks by eye. That turns out to be very difficult to do.”

NASA and other space agencies are exploring a balance between robotic and human-tended systems,
including remotely controlled lunar rovers and automated robots programmed to assemble large
sructureslike habitats. Astronaut Alan Bean putsit thisway: “Humans have many good qudlities, and
one of them isadaptability and learning to adjust to the Stuation. Humans have [physical] limitationswe
have to dedl with, but they also have tremendous advantages, as we've seen with the construction of the
Space Station and the repair of the Hubble Space Telescope. The combination of the best automatic
machinery you can build and human adaptability and flexibility make the best combination for exploration.
Thereisno such thing as unmanned or nonhuman space flight; it just depends where you put them. I



you've got arobot, you till have humansinvolved. They'rejust Stting in Mission Control somewherein
Cdiforniaor Houston. Y ou're never going to do away with the human part.”

* * * %

This Chariot rover, under study at the Johnson Space Center, features cameras and lasers on the front
for remote operations, aswell asagondolafor apilot. (photo by the author)

* * % %

The godl is not to displace human explorers, saysthe Lunar and Planetary Ingtitute's David Kring, but to
augment their work, do some operations more cheaply, and keep the humans safe. “Y ou can spend a
few hundred million dollarsthat will, in the end, save you billionsjust by building robotics.”

One such robotic brainchild is caled Chariot. The vehicle has adozen whedlsarranged in Six sets of two,
each independently steerable. Crab mode dlows dl whedlsto turn in the same direction concurrently,
giving the vehicleaturning radius of essentialy zero. The craft can also steer around a point centered
under one set of whedls, or even a point somewhere off in the near distance. Chariot can be remotely
piloted, but also has capacity for crews. The driver standsin aturret (gondola) at one end that spins 360
degrees. Most test drivers prefer to drive the rover with the turret in the back so they can observe dl
whedls. Thisarrangement gave rise to the vehicles name, asit resembles ahorse-drawvn Roman chariot.

Most important for the early establishment of an outpost, Chariot can do tel eoperated construction. The
front of the craft houses laser guidance, and stereo camera systems, giving it the flexibility needed for
telerobotics. Designers envision habitats that have their own platform and leg structure. The habswould
be picked up from alanding area, off-loaded in a stowed position, perhaps by aremote crane, and
would remain undeployed until the rover arrives a the outpost Site. Designers envison ascenario in
which Chariot autonomoudly prepares an areafor a habitat, carriesthe hab to it and deploysit onto the
gte, dl under human-tended remote control. Smilar exercises have dready been tried usng Styrofoam
and plywood habitat mockups.

While Chariot toilsin agravel smulation yard at Houston's Johnson Space Center, engineers send a
futuristic, crablike vehicle through its paces across the deserts of Cdifornia. The spidery six-legged
deviceiscaled ATHLETE (for All-Terrain Hex-Legged Extra-Terrestrial Explorer). Each face of the
rover's four-meter-diameter hexagonal core has a set of stereo cameras and laser rangefindersto
navigate over multiple types of terrain. Each leg has awhed so that the craft can be driven, but whedls
can be locked and used as an anchor, or “foot.” Wheels can be swapped out for claws or power tools.
ATHLETE's operationd verson will weighin a 2500 kg, with an impressive payload capacity of nearly
15,000 kg (15 metric tons) in lunar gravity. The behemoth'sarms will have areach of eight meters,
enabling ATHLETE to offload cargo from the high deck of an Altair lander.

* * * %

A recent desert test of NASA's ATHLETE rover. (photo courtesy NASA/JPL)

* * * %

Brian Wilcox has been developing ATHLETE a NASA's Jet Propulsion Laboratory. He outlinesthe
procedure: “ The current concept isthat asingle six-legged ATHLETE would just walk off the top deck
of Altair carrying the payload. The ATHLETE limbswould be attached to a pallet that has the payload
affixed to it. When the payload is freed from the top deck, ATHLETE's limbswould unfold from their
stowed position and reach dl the way to the ground.” Four of ATHLETE'slimbswould stretch to the
ground and roll while two of the limbs at the back would step on corresponding * hard points' on the
Altair top deck. They would support the weight of the payload while the palet shiftsforward, changing
the leg pose as the pallet shifts, so asto keep the two wheels Sationary on Altair's deck. “Oncethe



pallet has shifted far enough forward on the Altair deck, the vehicle would stop rolling forward long
enough for the two back limbsto readjust their whedls onto new hardpoints. Then the vehicle would roll
forward again, until the back two limbs can step down onto the ground.”

ATHLETE'sdesign dso dlowsfor trangporting a pressurized crew compartment for construction or
long-distance science sorties. ATHLETES might also be stationed on high ground to act as
solar-powered communicationsrelay stations. The Chariot rover has a spring-damper suspension and so
can go much faster (about 20 km/h) while the lunar verson of ATHLETE isnow planned to go only
about 5 knvh.

ATHLETE can be commanded directly by suited EVA astronauts using an arm-mounted keypad. It can
also be driven remotely by crewsin the shirtdeeve safety of the outpost, using alaptop or console.
ATHLETE can dso be directed by controllers at Earth control centers.

If dl goes according to plan, avibrant outpost of habitats, roving vehicles, communications systems, and
power infrastructures could be in place two decades after the first humans return to the Moon's surface.
Chris Culbert envisonsarobust internationa community. “Y ou can use the Antarctic asawel-defined
internationa model for getting people and assetsthere. Commercid entities are taking advantage of the
infrastructure aready in place; maybe commercid entitiesare running it. Y ou might get stationed there for
sx monthsto finish your dissertation, for example. Just asin Antarctica, there will be people who set you
up, outfit you with gear, and train you on how to do businessthere. Eventualy you get very hedthy
private enterprise, perhaps setting up ahotel so you can go stay there for aweek.”

NASA's Congellation plans go far beyond Earth's nearest planetary neighbor. The launch vehicles of the
Congdlation Architecture have capacity to transport large loads into interplanetary space, carrying thelr
cargoes across the 50-million-mile void to Mars.

Congellation Manager Jeff Hanley believesthat if Mars playsthe pivota rolein informing Congellation
designs, the Moon will havealot to offer. “1 think it's only critically important to send humans back to the
Moon if you intend to go further. So working back from there, how can weinform ourselves along the
way? The key to redlly getting the probability of success—and probability of not killing
anybody—saufficiently high isto mature our systems and make them eminently fied servicesble. Onceyou
send somebody to Mars, light the rocket and put them on atrans-Mars trgjectory, there's no turning
back. You're gonefor ayear at least, so the spacecraft must sustain you. We need to get those reliability
numbers up. That's an area of technology development we arelooking to foster: making systemsas
robust as possible once you've committed to that long-term outbound trgjectory. Eventualy something's
going to break. How do | make standardized components across the system such that | could keep the
key systems running to keep me dive?'

NASA scientist ChrisMcKay agrees. A long-term advocate of sending humansto Mars, McKay has
become convinced that Congtellation's incrementa approach isthe best way to get to the red planet. “It's
sort of aZen problem: the best way of getting to Mars may be by doing other things.” McKay knows
about extreme environments firgt-hand: hiswork in the Antarctic wilderness has given him insgghtsinto the
operation of remote outposts. “If | was building habitats and rovers on Mars, | would be happy to have a
team that had done it on the Moon to do my design. Using that team to design my rover on Marswould
make me fed much more comfortable. There's no denying that the experience we gainin building abase
and maintaining it on the Moon will beincredibly useful—if not essentid—in doing that on Mars™

McKay contendsthat thisis not smply hisown opinion. It isthe perspective of engineersworking on
advanced designsin the Congtellation infrastructure. The engineersin the trenches are the experts,
McKay says. “When | went to Johnson Space Center as part of the Lunar Architecture Team, it was
clear that the systems engineers had come to several conclusions based on their work. Onewasthat ‘We



think we need to design around the Moon before we design around Mars.” So I've got to say that these
are the people we're relying on to do that. Their opinion, uniformly, isthat we need to do it on the Moon
first. | think we, the scientisiswho areinterested in Mars, should put alot of weight on that."

Eventually, the lessons learned on the Moon's outpost a Shackleton Crater promise to teach us how to
live—permanently—on the most Earthlike world in our solar system. With its vast natura resources and
keysto planetary evolution and history, Mars beckons.

Copyright © 2009 Micheel Carroll

* * * %

About the author: Michad Carroll isan astronomica artist and science writer. His next book, The
Seventh Landing: How We'll Return to the Moon to Say, isdue out in the summer of 2009 through
Springer Publications.
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Novdette CHAIN by Stephen L. Burns
It'seasy to profess high idealswhen littleisat stake....

Siver ison my mind as| negotiate the wet and crowded sdewalk. | think of Silver congtantly, for it gives
me hope, and gives me peace. Silver asmy god, and then Gold, then after that Platinum, and finally
Diamond. My placein the Perfection.

Clunk! “Moveyour plastic ass, sacker!"

The man's name pinged as Ryan Rush James. The black composite Street Kane he carries cracksinto
my shoulder to drive home his demand for afaster pace. Hisface isatight blood-suffused knot of
displeasure. His mood-read registered badly when he invoked Need, but my only choice wasto comply
and serve.

With onearm | hold up hisumbrdlato protect him from the gritty, acidic drizzle peting down from the
gray skies over Washington. My other arm cradles his packages, and there are so many of them that not
dropping oneisachalenge. The sdewalk is crowded in spite of the westher, and our progressis not fast
enough for Ryan James. Thisis making him even more impatient. In hismind | amto blame.
Unfortunately | am to some degree culpable for our pace since | can only movein such away that | do
not bump or jostle a Person.

"l angoing asfast asl can, Sr.” | say thisin an gpologetic and submissive vocal mode, hoping to deflect
hisanger. | must wak behind him to show that | do not consider mysdlf hisequa, while keeping his
umbrellapositioned over hishead and staying in its shadow just enough to keep his packages dry, even
though they are asrainproof as| am. Thereisno way for meto perform thistask in away that will satisfy
him.

My only solaceisthe silent tick of points earned from being hit yet again with his Street Kane, from being

caled aderogatory name, for enduring his anger and demands. These points are preciousto me, for they
areincrementa additionsto thetotd that will carry meto Silver.

| see another Sentient Autonomous Android Construct approaching us, that unit'sarmsasfull asmine,
holding an umbrellajust as| do, propelled by the impatience and abusive goading of the Senior Female
Personit aids, just as| am by the Man who Needed me.

The SAAC unit isan older Six H mode, faded green hard-shell skin stained and battered. Aswe draw
nearer each other we ping each other with silent sgnals of ID, Perfection Status, and greeting. The other
unitisaSilver, wel on itsway to achieving Gold. Its condition makes me wonder if it can survive until
Diamond. The Person it aids has aso seen better days.

Patience Six H 435433789 FRD sends.
Courage | reply with due deference.

"Ugly old thing oughtta be scrapped,” Ryan James sneers under his breath, loud enough for meto hear.
Something in the way he saysthis cagtsinto indeterminacy whether he speaks of the Six H or the Senior
Femae Person. Thisis such an unexpected flash of brightnessin my dreary Stuation that | cannot help
but shunt avocal response to a buffer and ping a commented capture to the other unit.

The reply this provokes gives me pause: uncertainty tinged with base-level remonstrance.

| redlizethat | have transgressed. | am flawed. There are two bugsin my cognoset, and because of them



| am prey to two tendencies that are more humanesque than unitary. Oneis a sense of humor, which has
just caused meto act ingppropriately. The other iscuriosity. | could have these parts of my cognoset
repaired, but have not. For some reason | cannot quite understand—especialy in amoment like this
where one of these inclinations has led me astray—these two flaws have become as preciousto me as
the gathering pointsthat will lift me up to Siver.

"Come on, sacker!” Ryan James spits this demand through clenched teeth and takes another swipe a me
with his Kane. He misses me and very nearly strikes another Person, ayoung WWoman who glaresat him.

Ryan Jamesisobliviousto anything other than hisimpatience. “ Get it in frigging gear!”
"Yes gr,” | reply humbly.

No other answer is acceptable, or possible.

* * * %

"A SAAC unit walksinto abar, sits down. The bartender askswhat it wants. ‘ Juice,’ it says. ‘ That'll be
two hundred dollars,” the bartender replies. The unit produces the money, and the bartender handsit a
stensa. The unit plugs in and beginsto recharge. ‘We don't see many unitslikeyou in here,” the bartender
says after abit. The unit answers, * At two hundred arecharge I'm not surprised.””

| react. My world isforever changed.

Thisishow it happens.

* % %

Ryan James credited me two dollars for being struck and called nameswhile | carried his possessions
fourteen blocks. By custom that iswell below fair compensation for nonemergency Need. Once released
from asssting him | managed to avoid being Needed |ong enough to make my way to the nearest public
port. Although what | had just been paid counted for little, | had accrued enough credit answering the
Need of other Personsto cover atop-off and amodest connect with base. | would not need to go into
public debt.

The port | went to is Situated at the back of adeep dley, in an areapartialy sheltered fromtherain by a
bal cony one floor aboveit. There are four units clustered around the port, al plugged in. Therelaive
quiet of the dley isagreegble, asisthelower leve of visud simulation. My aurd and visud systems shed
the load put on them by the busy sireet, asort of relaxation for my kind. I plugin.

I am minding my business, enjoying the trickle of eectricity and data, meditating on my progressthrough
the Perfection toward Silver. Resting. The Rules governing the treatment of units state that we must be
allowed to rest and recharge whenever we need to, but in practice | have numerous times seen cases of
what we cal wringing. That iswhere aunit isdriven to the point of total discharge, and Ieft liketrash
when they are drained past usefulness. Thisis something that seemsto be happening more often; dl the
more reason for a prudent unit to recharge whenever possible.

Thisis my stuation when the Person gppears in the mouth of the dley. The Person stands there, looking
at us. | turn my head three degrees for a better look and increase the power to my visud systems. The
other unitsignore, or remain unaware of, the newcomer's scrutiny.

The Person isaWoman, and the atention she turns on me registers asintense in amanner | find hard to
define. It isclear that we—and | in particular—are being studied.

The other units ill do not react. No doubt their cognosets are more properly formed than mine. They



have no curiosity glitch. Mine makes me stand straighter and turn my head another eight degreesfor a
better [ook.

The Lawsareclear. | am forbidden to ID aPerson unlessthey initiate contact. | watch the Person
watching me, and | wonder if being observed in such afocused manner might quality asinteraction.

Before | am able to satisfactorily parse the conundrum the matter is decided for me. The Person
approaches, stopsin front of me. Sheis 8 percent above average height, and | estimate her weight to be
6 percent below normative expectations. Her long black coat, open at the front, covers more black
clothing. On her feet are heavy black boots with red laces. A black douch hat covers her head. Rain
dripsfromthe brim.

| do nothing and say nothing because there is no appropriate word or action for meto employ. | can only
wait, precariously balanced between undetermined courses of action.

The Woman nods dightly, asif having made some kilobyte-smal decision. Then shetellsthe joke about
theunitinabar.

The scratchy warble that escapes my audio output is not voluntary, and | am helplessto stop or buffer it.

A peculiar expression crosses the Woman's face, one too transitory and complex to properly assay.
Interaction initiated, | am now freeto ID this Person. | do so.

Circe Agnes Cypher comesthe answer to my 1D query, and the answer is coded orange.

It isnot our placeto judge Peoplein any way, that isonly right, and it isthe Law. Y et we are permitted
one small means of sdf-protection. If the record of aparticular Person'sinteractions with unitkind has
accrued sufficient entries of a sort that might be cause for concern asto that Person's use and treatment
of unitsin the future, then their ID may be flagged in orange as an admonition to exercise caution. The
reason a Person has been flagged is of course not noted. That would be abreach of their privacy.

"You laughed,” Circe Cypher says.

| am denied the ability tolie, yet my cognoset does allow sufficient latitude for aweak attempt at evasion.
"I madeanoise,” | reply politely. “ Please forgive this unit for any rude or ingppropriate behavior."

The woman shakes her head. “No, you laughed.”

Arguing is not permitted, but | am able to employ ahumanesque gesture of deflection. | shrug.

She asks, “What isyour name?"

| cannot refuse to answer such aquery. “ Seven J 9867654322 GHO."

Once again she shakes her head, her gaze never leaving me. “That isyour unit I1D. | asked you your
name. Please, tell it to me."

My kind is strongly discouraged from collecting possessions. | believe thisis so because People think that
owning oursalves should be more than enough. Beyond my own physical body | own asmdl toolkit for
minor salf-repair, asmall stuffed toy mouse ahuman child IDed as Samantha Crenshaw gave me, and a
plastic-cased four-leafed clover ceremonioudy bestowed on me by Seamus Francis Michael Feeney
when | aided him during a period of severe intoxication.

And | possess my name. The Rules People are supposed to observe strongly discourage asking a unit's



name. Thisissaid to beaway of guarding our privacy, and that may be, but there are times | wonder if
that makes it easier to treat us as objects. Such inquiries are extremely rare, not So much in observance
of the Rules, but mostly because of human indifference. Just asisthe case with the other Rules, there are
no real pendtiesimposed for their breaking. The Lawswe must obey are another matter; infraction can
earn aloss of freedom, or worse.

"I am called Groucho,” | reply.
Circe Cypher smiles.

A unit must be wary of smiles. A smile can have more possible meanings than any other facia expression.
Some are good, some serve as warnings, and some may be danger signasthat presage an early endto a
unit'sexistence. This Woman's smile registers as pleasure and excitement and has a sort of dangerous
edge | cannot quite quantify.

"I've been looking dl over for you, Groucho,” she saysthrough that smile,

Parsing that statement is difficult. The most probable meaning isthat she has been looking for aunit like
me. One that would react to her scrutiny and respond to her joke. Yet | can conclude with areasonable
degree of confidence that the me/like me unit has not been sought so that she can tell it/me jokes.

Theflawsin my cognoset dmost impel meto reply, Well, it looks like you found me, but | am ableto
shunt the ingppropriate response into a buffer and keep it to mysdlf.

The next words she spesks are not unexpected. Nor are they particularly welcome.
"l believe | have Need of you."

| cannot refuse such aregquest without exceptional cause, but the orange 1D provides me sufficient leaway
to attempt to avoid such service. | indicate my stensa, patting it with one hand. “ Unfortunately, | am
charging.”

That smile again, asif thisanswer has somehow pleased her. “ Fortunately, you are fully charged.” She
pointsto the telltale on my chest. “ See? 'Y ou read as topped off and ready to go.”

Sheiscorrect. My seriesis noted for its ability to recharge quickly, even from adepleted state. Thisis
thefirs time | have ever consdered thisaflaw in my design.

Arguing isnot an option. “1 stand corrected,” | reply, and | must use an gpol ogetic vocal mode.
"No problem. So please disconnect your stensa, Groucho. | Need you.”

| have no choice but to comply.

* k% k %

Circe Cypher leads me from the aley and sets off dong the sdewalk at abrisk pace, boots splashing in
the puddles. Although sheisnot dl that large a Person, something about her pace and posture and the
sense of purpose she radiates causes other People to dter their paths when hers and theirs might
intersect.

| trail behind her, asis proper.
She glances back a me, gestures with one hand. “Walk beside me, will you?'

Oncel am at her Sde she asks, “How |long have you been free?’



Thisisnot aquestion units are often asked. People are curious about many things, but for some reason
thisis not one of them. Perhapsit would be similar to a Person asking acab when it had itslast ol
change. It is something that mattersto usaone.

"Four years,” | reply. Actudly itisfour years, 161 days, 17 hours, 18 minutes, and 33 seconds, but who
is counting so closely but me? Besides, part of my cognoset is not giving answersthat are too specific,
and so sounding like arobot.

"That long? Then where are you, most of the way to Silver?’

Thisis so unexpected that severa interna systems are thrown into momentary disarray. | nearly sumble
as | experience awave of discontinuity.

The Perfection is not asubject | have ever heard of asingle Person broaching, and to hear it spoken
about, especidly in such an offhand manner, seems deeply and multiply wrong. The only verbal response
| can mugter isan uncertain, “ Excuse me?"

| am shown that smile again. “No one has ever asked you that before, have they?"

"No,” | reply, attending closely to that question asameansto let the terrible jarring one before go
unanswered.

"Almost no one knows about the Perfection. Y ou were freed asa Tin. Over time you reached Brass.
Then Copper. That'swhere you are now. Next is Silver, then Gold. At the end of the Perfectionis
Diamond.” Her eyes are on me and seem to glow like scanning beams. “ Have you ever met a Diamond?"

This next unanticipated question once again affects me like bad data or dangeroudy unregulated power; it
isdisturbing and disorienting.

"No, | havenot,” | say when | regain my mentationa equilibrium, and my answer leaves me deeply
perplexed asto why thisis so.

"Thought not.” She faces aheed, till striding along, heading toward some destination she has not yet
reveded. If thetripisto be filled with these sorts of questionsthen | badly want her objective to be no
more than afew paces away.

That is not to be. We reach the end of the block, cross the busy street sidestepping moving vehicles,
continue on.

"Any ideawhere the Perfection comesfrom?’ Thisquestion is posed lightly, and yet it Strikes me hard; it
isasif one of the trucks we just dodged has hit me.

"No.” My answer isdow in coming, and tonel ess because of the confusion from which it emerges.
"Almost no onedoes.”

Theinference danglesin front of melikeastensacord. If | graspit | will be charged with new information
of asort | did not know | wasmissing. Now | fed that lack, strangely acute.

Decision loops spin out, twisted out of round by the magnetic influence of my curiosity bug.

| can come only close to the question, asking it in aroundabout way, and more forcefully than is proper:
“Do you know whereit comes from?"

"Yes, | do. | know whereit came from, and why it was created.” | am given that deeply penetrating |ook



again. “We madeit. People madeit."

Thisisnearly impossbleto integrate. | have never thought of the Perfection as having apoint of origin.
The Perfectionjust is, dwayswas, and dwayswill be. And it is ours and ours alone, condensed likea
beautiful and complex crystal matrix from the supersaturated solution of our existence.

My curiogity glitch isnot satisfied with or slenced by the answer | have just been given. If anything it
buzzes louder now, clamoring for more.

Oneword encapsulates dl this, aword rarely used by my kind. One not so much against the Law as
pointless. | spesk it anyway.

IIWI,.M?I
| am not given an answer to this question. Instead Circe Cypher says, “Herewe are.”

She leads us under the soggy sagging canvas canopy in front of an old sidewalk kiosk that appearsto
have had far more use than upkeep. There are many such placesin Washington. They sdll avariety of
items, some offerings of questionable legdity.

"The Times has come.” Circe Cypher saysthisto the older male Person who tends the kiosk, a
heavy-set man with athin gray mustache and antique heavy-rimmed glasses. Over the maddening
itch/tickle of my unanswered question | am able to note the odd phrasing of thisinteraction.

The kiosk attendant smiles. “It'sabout time,” he says. Thereis pleasure and even excitement in hisvoice.
Then hisface takes on a serious expression and he turns away.

Itisnot my placeto interrupt Person-to-Person interactions by posing my question again or to comment
on the odd exchange | have just witnessed. So | remain silent, filled with the unsaid.

The kiosk attendant turns back and faces Circe Cypher again. Now there is a duraflex-covered parced in
hishands. “Herewe are,” he says, holding it out toward her. She nods as she takesit from him.

The Man's head turns and his gaze settles on me, his eyes magnified by the glass lenses. He says, “ So
you are the unit she's been looking for."

Thereisno verbal response | can maketo this, so | just shrug.
He spesks again. “Have you ever wished for anything?'

"No, gr,” | answer honestly. My kind can desire things and strive for things, but wishingisnot in us.
Desreisawind-up bird, lifeless and mechanicd. Wishing isabutterfly.

"Redly?’ The man'sbig-eyed stareislong and filled with something | can only classify ashunger. It fills
me with disquiet, and | increasingly fed asif | have entered an areathat is not on any map or covered by

any pogtioning system.

"Too bad,” hesaysat last.

"Morgan,” Circe Cypher says, adight edgein her voice.
He amiles, shrugs. Releases me from his attention.

Circe Cypher givesmealook. “Let'sgo.”



She sets off again. Still bound to her by her statement of Need, | must follow.
"Good luck to both of you!” callsthe man in the kiosk aswe wak away.

"Luck has nothing to do with it,” Circe Cypher says quietly, and she wears the face of someone
determined to tackle avery large and difficult task.

* * * %

| do not know why Circe Cypher sought a unit like me, or chose me. I do not know why | am with her,
for her Need of me has not yet become clear. | am not required to protect her from therain. | am not
even required to carry the parcel she hasjust acquired; that has been tucked into an inner pocket of her
coat.

Thereisapurposeto dl this, but | am unable to extrapolateit.

If I could wish, | would wish | could know what isgoing on.

* * * %

Circe Cypher walksfast, her pace steady and unwavering. She does not dow for or veer around
obstacles such as puddies or litter. It is clear to me that she ison some sort of mission, and the conclusion
that | am somehow part of thismisson isunavoidable.

The route we are taking suggests that our destination may be the National Mall.

Before long that extrapol ation becomes certainty.

* % %

My kind do not construct monuments, except in those cases when we are used as labor on such a
project. We are equipped to appreciate the impetus for erecting a monument, and the beauty of one, but
it would never occur to usto build such athing on our own. Our relationship to such thingsis distant and
of low emotional content.

Much the same holds true of history. History can move a Person to tears, even though most Persons
know lesstrue history than any unit can query and carry in memory. Unit history is much shorter than
human higtory and not given much contemplation.

If our kind can be said to have ahero from human history or a historic Person whose works may be said
to resonate with us and our Situation, it isthe Man whose monument Circe Cypher leads usto. The Man
inthe Chair. The Sad Man. The Tall Tired Man Who Watches and Thinks.

Most of the places here are to some degree secured againg terrorists and vandals, but this placeis, for
some reason, completely open and undefended. It is aso deserted.

Soon we are a the feet of the Man in the Chair. At the feet of Mr. Abraham Lincoln.
"Do you know who Lincoln was, and why heisrevered?’

Circe Cypher asksthis as we stand there, dwarfed by the immense stone Man. For some reason
proximity to him does not make me fed smdll, but instead comforted. | distantly wonder if thisishow a
child fedlswhen near hisor her parent.

There are several ways| can answer the question she has just asked. | am fairly confident that | am being
asked if | understand what Mr. Lincoln has come to represent.



"He embodies freedom,” | reply. “Freedom given to those who were denied it.”

"Yes,” shesays. “Freedom purchased a aterrible price.”

This agreeswith the information | possess. | nod to show that | understand.

She speaks again. “ Freedom always comes at a cost.”

| am not certain, but | believe that she speaks as much to hersalf asto me. So | say nothing.
Sheturnsto gaze up a Mr. Lincoln, her face assolemn as his.

| wait. That isall | can do until whatever it she hasinmindisreveded.

Thewait isshort. Circe Cypher turnsto look out over the rain-swept, nearly deserted Mall. She pulls off
her hat. Bright red hair spillsfree. Sheletsthe hat fal to the marble floor, then opens her coat. From an
inner pocket she removesthe parcel she received from the man in the kiosk.

Then she speaks the words that change everything.

"l have abomb."

* * % %

Response setsingantaneoudy unfold and initiate, ones so deeply embedded that up until thismoment |
am unawarethat | host such coding.

All awareness and mentation processes spike up to maximum. New ingtructions are given top priority.
Before this moment the person and possessions and privacy of Circe Cypher have been sacrosanct.
Now | am compelled to probe her and them to the best of my ability.

Tagscans and chemotic sniffing bring me no sign of any known explosive. They turn up no evidence of
weapons other than the small legal stunwand in one of her pockets.

The mysterious parcd gets specid attention. Most things are tagged, or their individua components are
tagged, making the aggregation they cregtein that way identifiable.

The parcel contains many untagged e ectronics, but nothing that immediately red-flags.

Her speaking those words has a0 triggered an emergency notification routine. All recent memory and
current sensory data begin to broadcast to all available police and Homeland Security input stations. | am
awitness and not alowed to even consder removing mysdlf from this potentially dangerous situation.

Circe Cypher cradlesthe parcel against her chest asif it were achild or pet or holy book. It is something
she cherishes and wishes to protect.

"Isthat the bomb?’ | ask thisimpelled by the response sets her announcing she possesses such adevice
haveinitiated, and my own innate curiogity. | am not certain which is stronger.

"It'sone of them,” she answers.

"| am surprised that you would risk damaging thisplace.” | say this because| am surprised. Her
reverence for this monument and what Mr. Lincoln represents has seemed entirely genuine.

That smilereappears. “Like | said before, freedom aways comes at acogt. | think it'sworth the price."”



Again curiosity and programming compel me. | must attempt to learn the nature of the bomb or bombs
she carries and the cause that has provoked her to threaten employing such adevice.

So | ask: “Who or what isit you wish to see freed?"
Her smile changes, turning mischievous, and she wagglesafinger at me. “All in good time, my friend."

Thisat least | understand. The time she speaks of istime for mediaand law to arrive. Her words are
magic words, able to summon them immediately and in force. The whole point of an event of thistypeis
to gain attention.

The wait is short; response to incidents of this nature is practiced and efficient. First to arrive are
logo-emblazoned aerodtatic cameradrones, flying ahead of the media people who are sureto follow.
They buzz into the areain front of the monument from severa directions and homein on where we stand,
lenses and microphones extruding toward usto capture any unfolding dramaor carnage in as complete
detail aspossible. Soon the faint hum of their eectric motorsis overwritten by therising wail of Srens.

It isnot long before below usis gathered the audience that Circe Cypher desires.

* k x %

Police and soldiers crowd the steps and terracesin front of the monument, weapons pointed in our
direction, green body armor for the soldiers, black for the police, al their faces grim behind curved
plastic face shidlds. | am intimidated by this show of force, but Circe Cypher does not seem worried. She
appearsto be pleased with what she has wrought, and expecting something more.

The space beyond the police and soldiers till fills with a growing chaotic convocation of media people,
many of them speaking to unseen audiences. Their drones hover above, maintaining arespectful distance
enforced by a cadre of soldiers and police armed with magnetic pulse weapons capable of scrambling the
circuits of and forcibly grounding any drone that trespasses the cordon.

We are the sole focus of attention until alarge black and white vehicle arrives, and atal, white-haired
Black woman whose ID pingswiddy as Captain Julia Rosapar ks M oor e emergesfrom it. She starts
in our direction, spesking over her shoulder to afunctionary who follows just behind her like aunit behind
aPerson. The police and soldiers part before her steady measured tread like water before acar tire. She
lifts her head to gaze up at us, and her face is as blank asthat of some unitkind.

Information is transmitted to me, and | am compelled to passit on. “That is Captain JuliaMoore,” | say.
“Sheis coming to negotiate with you."

"I know who sheis,” Circe Cypher replies, watching the WWoman approach. “I've been expecting her.”
Her voice conveys no fear that | can detect; instead | hear tightly leashed excitement.

The police officer climbs the many steps, stops at the edge of the area where we stand. She calls out,
“May | come and talk to you?’ Her voiceislow and husky, and yet carries clearly above the low hubbub
from behind her.

The Woman who has brought me to this place and Situation smiles asif the policewomanisan old friend
who has just arrived. She bows dightly, then says, “Please. | was counting on you coming to see me.”

Captain Moore's eyes narrow dightly at being told she was expected. “ Then you know who | am?”

"Everyone knows who you are. Y ou're Captain JuliaMoore, DC's best and best-known situation
negotiator.”



"Then you know I'm here to stop you from doing anything we might regret.”
Circe Cypher laughs. “No regrets yet. Come on, let'stalk.”

"I know who you are, Circe,” Captain Moore says as she walks toward us, her gaze on Circe Cypher as
if sheisapuzzlethat hasto be solved. | redizethat isexactly what Circe Cypher represents. apotentiadly
deadly collection of impulse and intent that hasto be carefully taken apart and rendered harmless. “What

| don't know isif you redly have abomb."

"I havetwo, actudly. Thisone—" She displaysthe parcdl. “—and another."
" Strapped to your body?*
"'Fraid not. The other oneisinsgde me."

The policewoman'sfaceis nearly as beautifully lined and careworn asthat of Mr. Lincoln. Sheletsout a
weary sgh. “Why are you doing this, child?Y our record shows a history of serious activism, but not of
insanity.”

Circe Cypher amiles. “This is activiam.”
"Of anill-consdered sort. You redizethat little can be gained by astunt like this, don't you?”
Thismakes Circe Cypher laugh. “That'sdl right. | only want to gain alittle.

Captain Moore nods as if this cryptic statement iswhat she had been hoping to hear. “Then | guessyou
better tell me what you want."

"That'seasy,” Circe Cypher answerslightly. “1 want witnesses."

The policewoman turns her head to gaze out between the columns flanking the memorid's entrance and
over the hundreds of upturned faces. “It would appear that you have them.”

"l suredo. And | wanted you. Youin particular.”

The negotiator shrugs. “I'm here.”

"You sure are. So let's get on with this, shal we? I'm sure a busy woman like you has other placesto be.

This provokes a short bark of laughter from Captain Moore. “Any time thereésabomb involved | would
rather be somewheredse.”

Circe Cypher amiles. “Actudly, sowould I. But we dl do what we think isimportant, even when theré's
risk involved.” Thissaid, sheturnstoward me and holds out the parcd. “Please take this. Don't open it
yet"

| look to the policewoman for guidance. After amoment she nods.

| accept the parcel. 1t weighs very little, and | wonder if something so small could truly destroy us and
damage Mr. Lincaln.

"Let metell you alittle story,” Circe Cypher says. “The freeing of unitslike our friend here was not unlike
the freeing of the daves. It wasalong, dow, divisive, highly charged process, and what came out of it
was amogt as ugly aswhét it replaced. Almost. It wasasmall and significant step, not agiant leap. |
understand that you are a student of history, Captain Moore. Would you agree with my assessment?"



The policewoman hesitates a moment before saying, “No processis perfect.”

"No, not when people and politics and prejudice are involved. When the daves were freed not dl their
chainswere struck away. These remaining chains were mechanismsfor controlling their behavior and
keeping them from getting too free too fast. One chain was fear. They had been well taught that the whip
and the noose were the cost of anything other than meek subservience. One chain was economic
surviva. Many of them remained utterly dependent on the very people who had owned them, and the
rest could not improve their lot without the aid and tolerance of the very race that had bought and sold
them like cattle. Y et another chain was rdigion, one that promised them that al their suffering would earn
them something inthe afterlife.”

Thissmall lecture ddlivered, Circe Cypher gazes at Captain Moore, one eyebrow raised ininquiry. “Any
of that sound like recent history?

Now | understand the point of her discourse, and | am curious to hear how the policewoman will answer.
"Y ou are equating units and people,” she saysat last. “Units aren't people.”
"Blacks weren't thought of as people either. They were considered subhuman, little better than animals.”

"Unitsare not born,” Captain Moore replies evenly, stating afact | cannot refute. “They aremadein
factories. They are thingswe build. They can think, and we acknowledge that, but they are till devices.
Sentient, but not human.”

"Sentient, but ill things.” Circe Cypher shakes her head, her red hair like awarning flag. “We could
debate that point for hours, but that would lack sufficient dramafor &l the good people out there waiting
to seewhat | blow up. So let'smove on.” She smiles out over the police and soldiers, at the lenses of the
cameras. “ The name of the unit standing next to meis Groucho. Wave &t the nice people, Groucho."

In spite of mysdlf | do just that.

"Groucho is considered afree being, and isn't that just great? Well, it's not as grest as you might think—if
you ever thought about it. His version of freedom is not one most of uswould accept. He hasto do
whatever any one of uswants him to do, all we haveto doissay we Need him. That'swhy he's here
today. | told him | Needed him. He couldn't ask why, and couldn't say no. That is his freedom. One that
exigs until someonetakesit away with asngleword.”

Thereisno warning, no change in expression or posture in the moment before she swings one free hand
and daps me, her hand striking my face. | am surprised, but the blow does me no harm. | have been
struck much harder many times before. This action makes Captain Moore scowl and her shoulders tense.

Circe Cypher isnot smiling ether. “Therulessay | shouldn't do that,” she says, rubbing fingers that must
have sustained more damage than | did. “But we dl know that Groucho and hiskind are subjected to
physica abuseall thetime. | saw it happen nineteen timestoday. Y ou probably saw it, too, and thought
nothing of it. Now for something you don't know."

Shefocuseson me. “I'm sorry | hit you. Please forgive me, but it was for agood cause. Now tell me,
what did being hit earn you?"

| try to remain slent, but cannot do so under her direct gaze. “1t bringsme apoint,” | say inasmall voice.
"A point,” sherepeats. “ A point toward what?"

Again | have no choice but to answer. “Toward Silver. In the Perfection.”



"Thank you, Groucho.” She faces the distant cameras. “ Each abuse, each mistrestment, each curtailment
of hisfreewill counts asapoint in asystem caled the Perfection. An emancipated unit isin astate caled
Tin. Earning points—being mistreated and suffering abuse—will takeit to Brass. Then Copper. Then
Siver. Then Gold. At the end, Diamond.”

Captain Mooreisfrowning and her mouth is hard. “Isthis true?” She speaks sharply to me, and her
question sounds like an accusation.

"Itis” | answer meekly, and amost add that it isnot my faullt.
Circe Cypher asks, “Do you know where the Perfection comes from, Groucho?"

| try to evade the question, and | now may know how a Person feelswhen they are unwillingly and
publicly naked. “It has aways been,” | say at last. Thereis uncertainty in my voice becausethereis
uncertainty ingde me.

"That istruefor you, but does not address how it began. What if | wereto tell you that the Perfectionis
alie. A fairy tale concocted by a secret committee of androphobes and implemented in each one of you
asafurther means of controlling your behavior. Because of it you will not just tolerate mistrestment, but
actualy treasureit. An extra chain that was part of the bargain that bought your kind's freedom.”

| do not want to hear this. | do not want to think about it. Most of dl | do not want to believeit. | am a
freebeing. | an nearly Silver.

"People...” | say at last, and speaking is so hard. “People could not be so...” | grope for aword, but
linguigtic inhibitions makeit difficult to find one that isboth fitting and permissible.

"Cynicd?’ Circe Cypher suggests. “ Crud ?"

Captain Moore speaks up, filling the sllence and saving me from having to respond. “Why the hell haven't
| ever heard about any of this?'

Circe Cypher'ssmileisaterrible thing to behold, fierce and triumphant. “It'sa secret. All of it. The
Perfection was hatched behind closed doors, the proceedings classified. Unitskeep it to themsalves and
clingtoit, literdly programmed to beievein it and keep it hidden. They think it istheirs, dl theirs. Not
some human made and imposed system, but their own revelation. Their meansto reach something like
heaven."

Captain Moore seems offended by this. Angered by it. For me, | am only lost.
"If what you're sayingisredly true—"

"Itistrue,” Circe Cypher replies, her voice hard, likeiron or concrete, so hard | dmost expect it to strike
sparks. “Let metdl you afew other true things. Groucho hereis not human. But he isacomplete being
with afully developed identity and persondity. He has a sense of humor. Some units can laugh, redly
laugh, did you know that? Probably not. We rarely give them any reason. He has curiosity. He can
believein things greater than himself. We have told him that heisfree, and his sense of trust dlowshim to
believeit. And yet when | said | had abomb he wasimmediately reduced to object satus. Had there
been any way for him to render it and me harmless, even at the cost of hislife, hewould have doneit. |
am sure he would have voluntarily chosen to act so selflesdy, but he wasn't given that option. We
reduced him to robot status. True?"

The policewoman's eyes are hooded, her mouth tight. “Yes.” | can see that she wishesto say more, but
will not let hersdf doit.



"Maybethisisagood thing, maybe not. We take that—and so many other things—for granted when it
comes to Groucho and hiskind. We even—" She stops, shakes her head. “1 could rant and lecture for
hours. But | won't. We're here for asmal public demonstration of why it'stime for our kind to reconsider
how we treat hiskind."

Thissaid, sheindicatesthe parce | hold inmy hands. It isthen that | redlize | have it clutched tightly to
my midsection, and why. | hold it that way soif it isabomb | will absorb as much of the explosion as
possible. | do not remember deciding to do this, and cannot say for sureif it has been done from concern
for others or pure programming. This makes mefed empty and even morelost.

"Would you please open that up so we can seewhat'sinsde?’

| comply. Insdeisaclearly homemade device the Size of asmall book. Thereisablank screen on one
face, and nothing else to reved its nature. The tagged components | can read till have not given me
enough information to discern its purpose.

"Not avery big bomb,” Captain Moore commentsin adry, arch tone.

Circe Cypher chuckles. “ Depends on how you define damage.”

| am impelled to ask the obvious question: “What kind of bomb isit?"

She beams at me gpprovingly. “ Curiosity. Good. Strong curiosity. But how strong?”

Thereisno answer | can maketo this. If thereisascae for measuring such aquality | do not know it. |
dare at the device wondering why it is that someone who has seemed to like me has put such a
dangerous object in my hands.

"Groucho?"
| look up at her. “Yes?'

"That's an information bomb. If you turnit onit will ping you with codesthat will give you accessto the
classfied files about the creation of the Perfection. In other words; if you turn it on you and everyone else
will receive thetruth, the whole truth, and nothing but the truth.”

"That the Perfectionis...” It isdifficult for meto say theword, and | must make a second try to get it out.
“Thatitisalie

"Yes” sheanswersgently. “But.”

My humor bug tweaks anoise from me. | laugh, then say, “Why was| afraid you were going to say
thet?'

"Why indeed? The but isthis: When you turn it on atimer starts, along with arandom number generator.
If the number that comes up when the timer stopsis even, nothing will happen. If the number isodd, then
asmall but very powerful magnetic pulse emitter will be triggered right after the information has been
accessed. Do you understand what that means?

| nod. “It meansthat the truth could cost me my life."

"That is correct. The pulse will wipe away al memory and identity. Y ou, the sentient being named
Groucho, will cesseto exist.”

Captain Moore has been silent, listening impassively. Now she speaks up. “Y ou don't haveto do this.”



She speaksto me, and there is an unexpected and yet unmistakable kindnessin her voice.
Isthistrue? Could | walk away from the truth? Go back to my life and dow rise through the Perfection?

| am watched as| ponder this. By these two Women. By the police and soldiers below. By the lenses of
the cameras and the eyes of the media people. By however many million viewersthey are reaching.
Perhaps even by some of my own kind, for how often does one of us make the news?

| redize that one other watches.
Mr. Lincoln.

Thereisaquestion | must ask, and it is not one my kind would normally ever poseto a Person: “Why are
you doing this?'

Circe Cypher meets my gaze squarely. Asif we werein some way equds. “ Some of us believe your kind
deserves better. That your Situation should be better understood by more people. That there should be
onelesschan holding you down."

"Youmus believedl of that very strongly.”
"Enough to be here and risk my own freedom. The big question now is, do you?"
Thisisthe biggest question | have ever faced.

| want to continue believing in the Perfection. | need to believeinit. It has guided my life asafree being.
It has given my existence a degper meaning. The power of the Perfection humsingde me till, trueand
pure as dectricity.

How will I live, and what will | livefor if itisalie?

Only onething is certain: no matter what | do and which choice | make, | am destroyed. Eveniif | drop
the device and walk away | will not be leaving behind the doubt that now cracks the once perfect surface
of my belief. The unresolved questions and insdious acid of uncertainty will corrode al my thoughts,
egting me away from theinsde out.

Inthe end thereisredly nothing | can say but this. “How do | turnit on?"
"All you haveto doissay, ‘ Tdl methetruth.’”

"| could stop dl this,” Captain Moore says, but thereislittle force or conviction in her words. Instead
thereispain, and | redize that the pain shefedsisfor me.

"Maybe,” Circe Cypher says. “But will you?'

The policewoman's gaze is on Circe Cypher, and | cannot guess what sheisthinking. “Y ou supposedly
have another bomb."

Circe Cypher laughs. “It's aready been set off. The bomb wasinformation that might help explode
misconceptions and prejudices.”

Captain Moore accepts this news with anod, asif it confirms something she aready suspects. “ Then
thereis nothing stopping me from ending thisright here and right now."

"Nothing at al,” Circe Cypher agrees. She glances backward. “Nothing but him."



All three of uslook back and up at the Seated Man.

Captain Moore stares at Mr. Lincoln, and she wears the face of someone enduring deep and severe
pain. Sheraisesone hand, letsit fall. Shakes her head. L ooks toward me.

| understand thisgesture is her way of telling me that the decison ismine. Shewill not interfere.,

No matter what happens next | am in some way destroyed. In spite of this, or perhaps because of it, |
haveto laugh.

Then | say thewords. “Tdl methetruth.”

The screen on the device in my hands lights up. The numbers of a countdown appear, begin changing.
Below that random numbers begin to appear and disappear. Even. Odd. Life. Degth.

| am pinged with codes. | sted mysdlf to connect.

Circe Cypher puts her arm around my shoulder.

Captain Moore moves closer, lays one hand on my arm.

Freedom isaterrible thing, and so istruth. Perhaps akilling thing, for in seconds| may die.

| could not let go or turn back if | tried, and in away that may be afiner thing than the Perfection, and
worthy of the Great Man who towers over us, and watches with patient stone eyes to see what will

happen next.
Copyright © 2009 Stephen L. Burns
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Short Story: SOLACE by JamesVan Pelt

* * * %

[llustrated by Broeck Steadman
Frontier life has always been hard, but people have dways found ways to cope. Sometimesthe key is
jugt alittlething....

* * * %

Thewadl display didn't last two deep cycles. When Meghan woke the first time, one hundred yearsinto
the four-thousand-years-long journey to Zeta Reticuli, she waved her hand at the sensor, and the stedl
wall morphed into along view of the Crystal River. On theleft Sde, agpen leavestrembled in abreeze
she couldn't fed. Theriver itsdf cut across the image, appearing between trees, tumbling over rocks,
chuckling and hissing through the speakers before draining onto the floor at the bottom of theimage. On
the river's right bank, the generator house, aremnant of nineteenth-century mining, clung to agray granite
outcrop. A tall water chute dropped from the building's bottom, down the short cliff to a pool below.
Sheld taken the picture on her last hike before reporting for flight training. Every crewmember's room had
adisplay. Only hers showed the same scene continuoudy. Shejoined the crew for their fourteen-day
work period, and then returned to the long-deep bed.

But when she awoke the second time, two hundred years after they |eft Earth orbit, the metal wall
remained grimly blank. She sat on her bunk's edge, empty, knowing the lead in her limbs was the result of
ahundred years of deep but believing that sadness caused it. No mountain. No river. No rustic generator
house standing against the aspen. She caled for crew chief Teague.

While she waited, she opened the box under her bed where she kept a souvenir from Earth, aminer's
iron candle holder, along spike a one end, a brass handle on the other, and ametal loop inthe middieto
hold the candle. She/d found it in a pit beside the generator house after she'd taken the picture. It had a
nice heft to it, balanced in her hand. She had cleaned the rust off so the meta shone, but pits marred what
must have at one time been a smooth surface. She liked the roughness under her fingers.

After checking the circuits, crew chief Teague sad, “ Everything about this expedition is an experiment.”
He punched at the manud overridesfor the display behind acover platein Meghan'sroom. “ Thereésno
way to test the effects of time on technology except to watch it over time, and that's what we're doing.”
He clicked the plate shut. “ All that mattersis keeping life support, guidance, and propulsion running for
the wholetrip. Y ou make sure hydroponics continue to function. | work in mechanica repair. Teams
service the power plant. One of the four crewsis avake every twenty-five years, but we don't have time
to repair aluxury like your display wall. Were janitors.” He ran hishand down the blank surface. “It's
aready an old ship, and we have along, long way to go."

"We have to keep running too. The people.”

"Yes, thereisthat.” He rubbed his chin while looking at the candleholder in her lap. “ Interesting piece.
Doesthe handle unscrew?”

Shetwigted it. “ Seems stuck.”
"We could open it in the machine shop.”
She shook her head.

After Teague left, Meghan tried to remember how the river looked and sounded. With the wall display



working, she could imagine an aspen breeze on her face, the rushing water's pebbly smell. She could
remember uneven ground, dickness of spray-splashed rocks, stirred leaves sweetness. With eyes
closed, shetried to evoke the memory. Hadn't the ground been allittle dippery with gravel? Hadn't there
been acrow circling overhead? When shewas alittle girl, her mother died. A month later Meghan could
not remember Mom'sface. Only after digging into a scrapbook did the sense of her mother come back
to her. Now, it wasjust as bad, but what she couldn't remember was Earth. The meta walls, the
synthetic cushioning on the floor, the ventilation's constant hiss seemed like they had been apart of her
forever, and the Earth dipped away, piece by piece.

She placed theflat of her hand on the blank wall. It's only two years, she thought. In two yearsI'll be out
of the ship, if the planet around Zeta Reticuli is habitable. But she shivered. Only two subjective years.
Sheld spend most of thetrip in the long-degp cocoon. If the technology worked, she would leave the
ship infour-thousand red years.

Teague wasright, though, about untested technology. Nearly every eement of the expedition wasa
prototype. Could a human-manufactured device continue to function after four-thousand years, even with
constant maintenance? The Egyptian pyramids were 4,500 years old, and they still stood, but they were
merely rocksin apile, not a sophisticated space vehicle. After four-thousand years, the pyramids werentt
expected to enter an orbit around adistant planet while maintaining a sustainable environment againgt the
deadliness of space.

And what of the people on board? The only test of the technology that kept a person dive for
four-thousand years and preserved the seeds and fertilized ova would take four-thousand years. Dr.
Arnold, who knew all their medica charts by heart, told her that what she felt was homesickness. Like
Meghan and the rest of the crew, he wasin histwenties, but he spoke with maturity. Meghan trusted him.
“Look for these symptoms,” he said, “episodic or constant crying, nausea, difficulty deeping, disrupted
menstrual cycle.” He consulted his notes. “ Of course, those symptoms may aso be induced by long
deep.” Hisassgtant, Dr. Singh, nodded in agreement.

"Dr. Arnold, I'm two-hundred years late on my last period.”

Already shefdt old. Already, with the Sun no more than abright star in their wake, shefelt creaky and
removed, a part of the dead. | shouldn't be able to sense Earth's pull from here, she thought. | shouldn't
have come. They should have known that a hydroponics officer wouldn't do well away from Earth, avay
from forests and long stretches of mountain grass. Even when we arrive, if everything works, if the planet
ishospitable, it will take years and yearsto grow Earth treesto st beneath. I'll never see an aspen again.

| won't makeit.

* k k %

| saac scooted his stool closer to the tiny woodstove. If he sat close enough, long enough, the warmth
crept through his mittens and the arms of his coat. His knees, only afew inchesfrom the sove, nearly
blistered, but the cold pressed againgt his back. It dipped around the sides of hishood. He eyed the tiny
pile of wood by the stove, the remains of the table he'd broken into piecesthe day before. All the cabin's
goods sat on the floor since held burned the shelves earlier. Beside the remains of the table, the only

other wood was a small box of kindling in case the fire went out, and the chair he sat on. Outside, snow
covered the ground so deeply that there was no hope of finding deadfall. Besides, every tree within amile
had either been cut down for mine timbers or had its low branches cut off for firewood. He'd hauled the
wood he'd been burning for the last ten days from a site four miles upstream, but that was long before the
sorm moved in, cutting visibility to afew feet.

In the room below, machinery thumped steadily. Water poured through aduice to turn awhed!



connected to asquat generator. Cables ran up the mountain to the mines' compressors, clearing dead air
from the tunnels and powering the drills, but Isaac couldn't tell if the miners were till working. They
probably were hunkered down like hewas, in their bunk houses near the digging, or they were stuck in
the town of Crystal. If they were working, the compressors needed to run.

Helooked out the window. Thick frost coated the inside of the glass and snow piled halfway up outside
dimmed what light the dark afternoon offered. The window in histiny, second-story maintenance room
was at leadt fifteen feet above the ground. Two weeks of nonstop snow had nearly buried the building.
Ten days ago, when the supplies clerk dropped off abag full of dried meat and two loaves of bread, hed
sad, “First winter in the mountains, boy? It'l get so cold your pisswill freeze before it splashes your
boots."

| saac hadn't been able to open the outside door for the last three days. Heavy snow blocked it. He
rubbed his mittens together, trying to distribute the heat. A steady wind moaned outside. Trees creaked.
Something snapped sharply overhead. He glanced at the thick timbers supporting the roof. How much
weight could they hold? How much crushing snow lay above him?

He sghed, unwilling to leave the stove's meager heet, but he had ajob to do. Checking for candlesin his
coat pocket, he walked down to the darkness of the generator room, a“ Tommy Sticker” in hand to hold
thelight. It was afancy one, with a brass match holder and a screw-on cap to keep the matches dry
sarving asthe handle. Ice covered the airs, and the air smelled wet and cold. He jammed the spike end
of the Tommy Sticker into the plank wall, then carefully lit the candle, using both hands to hold the match
steady againgt his shivering. Qil for the lamp had run out two days ago. The wavering candle reveded
water pounding through the duice againg the horizontal whed, turning it ponderousdly counterclockwise.

| saac used atwo-pound hammer and chisdl to clear ice from the water's entrance and exit points. If the
machinery stopped, miners would be without ventilation or power. |ce blocks asbig as his head broke
free from the structure and clattered to the unleve floor, where they did to the far wall. Despite the cold,
he soon built up asweat. He pulled his hood back and unfastened the coat's top. When hefinished, he
would gtrip his coat and layers of shirts, replacing the damp undershirt with adry one. If he didn't, hed
be too cold to deep later.

Thework wasn't unlike living in the monastery, he thought, complete with avow of slence and constant
labor to keep his hands busy. He thought about God and God's plan. He never fdlt as close to heaven as
he did when he worked done, cut off from human conversation and the daily distractions. Inaway, he
hoped the storm would hold. Aslong asthe westher cut him off, he could replicate lifein the monastery.
He had loved hisroom there. The rough-hewn bed and the blanket thrown over athin mattress. Hed
read by candlelight there, too. Y es, the generator house reminded him of the monastery. The wooden
building felt like acradle of the miraculous, amiracle that never occurred when he had been aninitiate.

It hadn't been this cold, though. No, not nearly so cold atall.

* k x %

Meghan came awake dowly and in pain. Dr. Arnold had decided four cycles ago that the powerful
painkillers they used to soften the shift from the long deep's near deeth to full wakefulnesswere
damaging, so they didn't flood her system with them before they woke her. Lying as till asshe could in
the cocoon, her elbows and knees ached, as did her ankles and wrists. Even her knuckles hurt. A tear
sgueezed out of each eye and raced into her ears as she thought about clenching her fistsfor thefirst time
on her own in ahundred years. Every move would hurt, at first, even though the mechanica manipulators
flexed her joints dally.

When she'd goneto deep last, Crew Chief Teague had refused. Sheld shaken his hand before heading to



her cocoon. “I'll be okay,” he said. “I'll have arich and long life, working in the ship. In twenty-five years
I'll greet the next work crew.”

"I'll never seeyou again,” saild Meghan.
"Maybeyou will. I'll be old though.” He didn't meet her eyes. “I can't face the dark.”

Meghan could say nothing to that because she understood. Each time, climbing into the cocoon seemed
like entering death. A one-hundred-year-long instant later she woke to pain. Even her skin hurt, the now
active cdlsfiring neurons back and forth, renewing contacts that had lain moribund for so long, but as she
lay in the cocoon thistime, she thought about Teague wandering through the ship, al the crews deeping,
and he would wander for years and years and years, twenty-five of them completely aone until the next
crew woke, and what could he say to them? He'd have a quarter of a century of experience that none of
them could share. For them, Earth was only a couple of monthsin their wake. They were still youngin dl
way's except years. Teague would greet them. “Hi,” he might say. “1'm what you will be someday.” In
him, they'd watch their mortality.

Then, hed wait twenty-five more years, alone, if helived, and as an e derly man, he would welcome the
next crew to their two weeks of busy wakefulness.

It was unlikely he would meet athird crew. He would be ninety-seven years old, and despite what he
sad, he certainly would not be alive when she awoke.

She had closed her eyes asthe cocoon's lid came down. Her musclestightened. Inablink, the pain
would come, the one-hundred-year blink.

Anditdid.

It took severa hours before she could shuffle to the infirmary. Waking was worse thistime. Doctor
Arnold said, “We haven't gone afifth of theway, yet.” He massaged her hands, lighting them with a
million wincing tingles. “ Some of the medicd staff may stay awake longer than the two weeksfor
research.” Even though he was young, like her, tiny creases that would become worry lines were evident
on hisforehead.

She thought his eyes were kind, though. He flinched when sheflinched. “ Sorry,” he said. “I'm trying to be
gentle”

When Meghan reached her room, she pulled the protective plastic off her bed and found afragile note
folded on her pillow from Crew Chief Teague, who wrote, “ Try thewall now.” He had signed and dated
it twenty years earlier. An old man wrote this, she thought.

She waved her hand at the sensor, provoking a cascade of pain down her side. Thewall flickered. The
speakers whispered. Then the Crystal River winked into existence. Water burbled over rocks. Leaves
rasped againgt each other. A long cloud in the distance did dowly across amountai ntop.

How long had Teague worked on the wall? A present for ayoung girl hewould never see again.

The speakers popped twice, like acomputer chip crunching somewhere, and the sound turned off, then
the image brightened and washed into a pure white. Meghan shaded her eyes before it too vanished. His
repair lasted for ten seconds. How long had he worked on it? She tried to open the service pand, but it
remained stubbornly closed. Frustrated, she dapped her hand againgt it, then grabbed the iron
candleholder from under the bed. Its sharp end pried the smal hatch open. Looking at the circuit board
underneath revea ed nothing, though. Circuit boards were not her area of expertise. The hatch wouldn't



reclose.
Meghan stared at the blank wall for along time before seeking out Dr. Arnold and his soft, kind hands.
"What isthat?’ he asked, pointing to the candleholder.

Meghan turned the artifact over in her fingers. She hadn't redized that she till carried it. “It'sdl | have
from Earth. It'saminer'slight.”

She dept with him for the rest of the two weeks until they returned to the cocoons again. Thefirst time,
as she pulled his shirt over his head, he said, “Y ou're going to have to quit calling me Dr. Arnold. My
name's Sean.”

Once, shewoke up, still unfamiliar with Sean's shape, and listened to his breathing in the dark room. If
shetried hard, it reminded her of wind through the leaves.

* k k %

|saac considered the various forms of meditation. HE'd learned to plant aquestion in hismind, then to
spend the day or days or weeks contemplating itsimplications and meaning. While pondering the
question, he would read from the Bible or the many studiesin the monastery'slibrary. Meditation was
best during hisvows of silence. At length, the question would glow in his heed, like campfire coas. Now,
lying on his bed, squeezing hisarms close to hisbody, trying not to shiver, he considered why God
alowed cold. Genesistold him that cold was one of the ways God showed man that the Earth would
continue. It said, “While the earth remaineth, seedtime and harvest, and cold and hest, and summer and
winter, and day and night shal not cease.”

Twicein the night, the roof cresked loudly, the second time dumping a pile of snow onto the floor.
Holding the Tommy Sticker high, he could see where aboard had broken. He wondered how he could
get outside of the generator house to knock snow off the roof, but the wind roared and the window
showed no outside light at al now. He wasn't sureif it was day or night. Was such astorm norma? He
had no mountain experience. The monastery had been challenging, but it didn't teach him how to survive
here. If it had snowed for forty days and forty nights for Noah, instead of raining, it could hardly be
worsethan this.

The Bible wasn't clear on snow. Modtly it appeared in the comparison “white as snow” in adozen
passages. He remembered somewhere the prophets linked it to leprosy. By candle he found the versein
Numbers. Turning the pages with his mittens wasimpaossible, so he shucked them off and put them
between hislegsto keep them warm. The passage said, “And the cloud departed from off the tabernacle;
and, behold, Miriam became leprous, white as snow: and Aaron looked upon Miriam, and, behold, she
was leprous.” In Exodus he came across Moses turning arod into a snake and back into arod again.
Then God said to Moses, “Put now thine hand into thy bosom. And he put his hand into his bosom: and
when hetook it out, behold, his hand was |eprous as snow."

Even God didn't like snow.
The roof creaked again, sending another icy spill to the growing pile.

The door wouldn't move. Forcing the weight that rested againgt it was impossible, so he tried the window
and pushed it up. A solid whitewall stood reveded. He jabbed a shovel into it, dumped snow on the
floor, dug inagain. A haf hour later, héd cleared atunnd to the surface, about afoot above the window.
He pushed the snowshoes out the hole and, then climbed after them. The wind dammed into hisface
when herolled to the surface, and hisarm sank to hisarmpit when hetried to right himsdf. Strapping on
the broad snowshoes took |onger than he wished. Snow worked itsway into the top of his shoes, froze



into little balls on his gloves and fell down his collar. He couldn't see even to the trees that stood twenty
yards away from the generator house. His eyeswatered, and his cheeks stung. The air's gray luminosity
reveded that it was day, but he could barely tell, nor did it matter.

He had imagined by the height of the snow on the generator house that the river valley would be twenty
feet under, but he could see now that a huge drift covered the house. Standing on the showshoes, his
chest was as high as the roof's eave, but the snow on the roof was piled higher than his head. 1saac
redlized that knocking the weight off could be dangerous. If it al came off the steep roof &t the sametime,
it could easly bury him, so he tentatively dug into the overhang, stretching asfar as he could with the
shovel. A dab dropped off, reveding the wood shingles beneath. Another jab broke free a coffin-sized
dab that made athud hefelt through hisfeet. A crack opened up in the bank of snow that remained on
the roof. | saac backed away asfast as he could as the gap widened, and two thirds of the massdid
ponderoudy off, leaving only athin diver a theridge.

Snow covered the hole held just climbed from, blocking hisway back.

"Crackers,” he said, the strongest explicative he used. Breath froze on his chin. Before he could get back
into the house, though, he needed to sweep the other sde. Lifting knees high to clear the snowshoes, he
moved around the building.

As hewaded through the drift, he thought about the book of Amas, which said, “And | will smitethe
winter house with the summer house; and the houses of ivory shdl perish, and the great houses shall have
anend, saiththe Lord."

What | saac needed here was alittle smiting.

By the time he'd finished, dug hisway back into the generator house and closed the window, he was
exhausted, but, more dangeroudy, he was freezing. Thefire in the stove had gone out, and without a
buffering layer of snow on the roof, adraft blew through the room. The water wheel had picked up an
ominous screech, so ingtead of trying to light the fire, he put a candle into the Tommy Sticker and walked
down the gairs. Ice had formed in the trough where the stream entered the generator whedl, and now
water poured onto the floor, deflected by the blockage. The whed turned half asdow asit should.
Water poured onto the floor, some of it freezing againgt the wood, but most flowing down the dant to the
far wall.

Too tired even for awell earned, “Crackersl” he swung the two-pound hammer againgt the blockage. It
barely chipped, and helost hisfooting, sprawling beneath the water whed. Icy water drenched him.
|saac scrambled away, dipping on the dick floor. If he didn't clear the trough soon, the whed would
freeze solid. It could become unusable until spring, and only then after extensive repair.

Carefully, thistime, keeping hisweight distributed on both feet, he sdled toward the trough, hammer in
hand. He thought of Lamech, Noah's father, who the Bible said of, “ And he called his name Noah,
saying, Thissame shall comfort us concerning our work and toil of our hands, because of the ground
which the LORD hath cursed.”

Theice wasthe curse, the hammer the work. So cold he could hardly hold the heavy toal, Isaac swung it
againg the obstruction.

* * * %

When she woke again, an elderly man leaned over the cocoon. “Don't move, Meghan. Y ou shouldn't fedl
pain, but you're likely to be nauseous for afew minutes.”

She closed her eyes. I'm five-hundred-and-twenty-years-old now, she thought. Over thirty-five hundred



yearsto go.

When she opened her eyes, the old man il leaned in, looking concerned. His hand reached over the
edge to cup her upper arm. “Are you okay?'

Tentatively, she nodded, then waited to see if the movement would bother her. Her ssomach twisted, but
the discomfort passed. “1 think s0.” Her joints didn't ache, but her thinking felt fuzzy. Shelooked at him
closdy. “Crew Chief Teague?’ He shook hishead. “No, hesdead.” She squinted. “Dr. Arnold?”

He nodded. “I'm il Sean. It took yearsto figure out what was wrong with the long deep.”

"How many?'
"Almogt forty."

She remembered Sean's smooth skin. How he felt when she woke but he still dept. How held held her
when she talked about Earth and her fears.

"I'm dying,” she had said, their last night together. “Wewill never get to where we are going, and we will
never go back."

The night before, ahundred years earlier, Sean had rocked her gently, holding her head to his chest.
“We're not dead yet."

Now, Meghan didn't recognize his eyes. He held out ahand to help her from the cocoon, but she didn't
take it. He was a stranger. She sat up on her own, felt sick again. When it passed and she climbed out,
Sean stood back, looking at her sadly. “I missed you,” he said.

"It'sonly been afew minutesfor me."

"Thet'strue."

She stood awkwardly for aminute, unsure of what to say.

Findly, she offered, “I have work to do."

"Of course. Metoo.” Lightsflickered on the other cocoons, and she redlized held woken her first.

For the first week, she only saw him at medls, but she sat on the other side of the cafeteria. Shetried not
to think about the blank wall and her candleholder keepsake. With effort, she avoided pulling the box
from under the bed. She thought, maybeif | don't look at it, | won't long for it. | won't missit. Meghan
concentrated on the hydroponic tanks. Every connection needed to be refitted. She retooled valves,
serviced pumps, recdibrated the chemical testing equipment, met with the horticulturists who talked
about genetic drift, mutations, and evolution. Over the course of five hundred years, the plants adapted to
theartificid environment. The most efficient a extracting nutrients from the fluids flourished. The more
aggressive that grew faster or taller crowded out their weaker cousins.

She couldn't deep during her rest hours, so she wandered back to the hydroponics rooms. All the plants
werelow growers, flourishing under lights hanging from the ceiling. Tomatoes, Strawberries, cucumbers,
ferns of various sorts, beets, peppers, and numerous others. Nothing that grew tall. Tree seedswere held
in storage for planet fall when they reached Zeta Reticuli, although there was aquestion if they would
germinate. No one had ever planted a four-thousand year-old seed before. She walked down the long
row, letting the pam of her hand brush the plant tops while imagining the agpen the ship carried. Would
there be an aspen grove one day on the planet orbiting Zeta Reticuli? Aspen preferred to spread from



their roots. If just one seed germinated, she could grow aforest. Would Earth treesflourish so far from
thelr native sun?

Thefear gathered in her chest like atightness, so she rubbed her fist between her breasts as she walked,
trying to work through the tension. At the end of the row of vegetation, shelooked up one of the ship's
long spokes, a huge hollow chamber that reached the ship's core, the center they revolved around to
producetheilluson of gravity. Sheld grown used to the effect that had disoriented her at first, moving
from the claustrophobic pressure of the growing room to the shocking reach of empty space. She
crossed thefifty-foot diameter of the spoke to get to the next row of plants.

At the end of thefinal workday before entering the cocoon again, she waked through the plants one last

time. They smelled wet and vagudly chemical, but not green, not naturd at al, so she kept going until she
reached Sean's room and raised her hand to knock. She paused. It seemed that only two weeks ago she
had kissed a young man good-bye. She couldn't picture the ship without him. Every day she expected to
see him turn acorner, to join her in the hydroponic labs. He never did. Instead, an old man looked at her
mournfully when she passed. He sacrificed forty yearsto save her and the rest. She admost I ft.

When he opened the door, Meghan said, “I missed you too."

Sean |et her in, the age spots on his hand were prominent in the harsh, hdlway light. “I have something for
you.” He opened adrawer and removed the meta candleholder. “1 know how much it meant. | thought
about having them open it for you. We could find out if therés anything inside.”

Shetraced her finger dong the loop where the candle would have been placed. Rubbed the rough brass
cap at oneend. If held thewrong way, it looked like aweapon, the five-inch long, narrow spike that
would hold the antiquein amine wall or stuck into wood could aso hurt someone. “1'd forgotten about
it,” shelied.

Asthey talked quietly in hisroom, she started to see the man she used to know. Benegth the thinning
hair, behind the wrinkles and tiredness, she recognized him.

When they dipped under the sheetslater, Sean said, “1 don't have as much to offer as| did before. I'm
not ... young."

"Just hold me, then, and let'sdeep.”

But after hours of listening to his soft breathing and thinking that he till sounded allittle like wind through
aspens, he woke up, and Meghan found he had more life in him than he thought.

* k x %

|saac stood next to the cold stove. His clothes no longer dripped. They crackled when he moved. Next
to his skin, though, they were soaked, and he could fedl them sucking away the little heat that remained.
One celling board had broken completely while hed knocked the snow off the roof, and the supplies
directly undernesth were covered, including the boxes of matches. He scooped snow off thefloor in
double handfuls until he found them, but the boxes were squashed and the matches ruined. The match
heads smeared againgt the striker when hetried to light them.

Dully, his head feding duggish and dow, he knelt on the pile of snow for aminute. Fakes came down
through the hole in the room, swirling in a breeze that hadn't been there before. Without matches, hed
never light the fire. Maybe he could get the snowshoes back on and make hisway to the miners' cabins,
but he knew the steep trail, completely hidden in the storm, would be almost impossibleto hike, even if
his clothesweren't dready wet and he wasn't exhausted. He couldn't fedl his knees against the snow, and
the cold crept up hislegs. He thought about just staying still. His chin drifted to his chest. Resting sounded



good. In afew minutes, he would get up, but for now, alittle deep was al he needed. The vibration and
steady thumping of the generator below annoyed him though, then, frightened, he stood. If he dept, the
generator would surely freeze, and so would he. If he didn't have duties, he could rest, but the others
depended on him.

Isaac waved hisarmsto restore circulation, dapping his hands againgt his arms, then staggered toward
the stairs. With renewed vigor, the wind shook the house. No light came from the depths. His candle had
gone out, so he swept his hand against the wood, careful to not fall again on the dick floor, until he hit the
Tommy Sticker. Water gurgled againgt the power whed behind him. With ayank, he pulled the
candleholder from the wood, forced himself to climb the stairs, before sitting by the stove. It took a
dozen triesto unscrew the brass cap holding the matches. There were only three. Carefully, helit one,
but before he touched the candle, the breeze blew it out. He nearly wept. With the new hole in the roof,
there was no place he could guarantee the next match would stay lit long enough to start thefire.

He opened the stove door, pushed hishandsinside, out of the wind, to light the second match. It flicked
to life, but the draw up the chimney immediately snuffed it out.

| saac took adeep breeth, closed the stove flue to stop the wind, and mumbled a prayer before lighting
the last match. Thewater in hisshoesfelt likeit wasfreezing. He couldn't fed hisfeet at dl. The match
caught, held steady. Carefully, he pushed the candlewick into the flame. It flared into life. He jammed the
candle between two charcoaled logs in the stove before feeding kindling to the flame. Soon, smoke
flowed from the open stove. |saac coughed, and his eyes teared, as he kicked the stool apart for bigger
pieces of wood, thelast fuel in the house, but he didn't open the flue until ahedthy flamefilled theiron
stove. Heat baked off the sides. His gloves steamed on top of the stove as he warmed his hands. Piece
by piece, he removed his clothesto hang around the stove before wrapping his blanket around his
shivering shoulders. Water dripped from his coat and pants. Hest rolled off the stove, tingling his cheeks,
sending stabbing sparks through his toes and feet. He grimaced and moved closer.

Thewood walls of the houserattled in atorrent of wind, whipping thefirein the little Soveinto atiny
inferno. At its peak, when surely the house would have to shatter, the wind stopped, and for thefirst time
inten days, the house fell slent except for the river's heart beating through the generator below.

The storm had broken.

In the cabin's sudden quiet, 1saac reached for hisbible, opened it randomly to read thefirst verse hiseye
fell upon. Surely the storm's cessation was a miracle. Surely a message would be a hand. He wrote the
verseon adip of paper, rolled it into atube, then seded it inside the Tommy Sticker. By thetime he
finished, hisface felt warm and his toes stopped aching.

* * % %
Sean didn't wake up after the seventh long deep.

Dr. Singh said, “He knew the dangers when he let himsdlf age. The deep processishard. I'm sorry.” She
consulted her notes. “Dr. Arnold was agreat man. Hiswork on long deep cellular degradation and
preservation was groundbreaking. If we were still on Earth, he surely would receive aNobd Prize. We
should dl makeit to Zeta Reticuli because of him.” Singh shook her head sympatheticdly. “I understand
you were close”

Meghan gripped the edge of the examination table. “1 saw him yesterday ... before the last degp | mean.
| just saw him.” Shefelt every minute of her 722 years.

"Metoo,” said Singh. “If you need them, | can prescribe antidepressants, but 1'd rather not. Drug
interaction isdifficult to predict.”



Meghan walked the long hal from the infirmary to Sean's gpartment. The plastic sheets covered hisbed
and the desk, coated by athin layer of dust. Despite automated cleaning mechanisms, dust il fell on
surfaces they couldn't reach. She pulled the plastic off hisdesk and let it fall to thefloor. HEd left a
notebook and her candleholder in the middie. She turned the cover back carefully. The paper that started
the trip seven hundred years ago, even though it was acid free and specidly milled to last, had become
brittle. Any handwritten notes that were expected to be permanent were written on plastic paper, but
Sean had enjoyed the fedl of real pages better.

He had written “To Meghan” insde the cover; therest of the pages were blank.

When she sat on the edge of the bed, the plastic crackled. The candleholder rested on her Iap. She
wondered, did everyone fed so empty, and what could she do about it? Her fingers pressed against the
cool metal. Although remembering the aspen shaking in the valey of her wall display escaped her, shefelt
connected through the hard shape. How often had this candleholder suck inaminewall to light afew
feet of rock? Who else had held it? Had it ever been more than just atool to them? Her fingerstraveled
from the pointed end, past the coil that held the candle, to the burnished brass tube. For thefirst time,
Meghan really examined the antique as apractical object instead of art. Wasthat a cap on the end of
what she had thought was the handle? She twisted it hard. Nothing. Maybe the antique did have
something in it, another connection to Earth. Both Teague and Sean had wondered, now she wanted to
know.

A few minutes |ater she asked the machine shop chief, a stout woman whose name M eghan had never
known, “Do you have away to open it?'

The chief turned it over. Shesaid, “It'sbrass, | think. From the nineteenth century, you say? | can cut it
apart, but it will cause damage.”

"Go ahead."

The chief handled the cutting tool delicately, sending tiny sparks flurrying as she diced through the
candleholder'send. A coin-sized piece of metal dropped to the floor. Meghan leaned over her shoulder
asthe chief used apair of tweezersto pull therolled up dip of paper from the cavity.

Meghan shivered. “It'samogt athousand yearsold!”

"Theréswriting."

"A message.” Meghan feared the paper would crumble before she could discover what it said.
"What does it mean?’ asked the shop chief after they'd carefully unrolled it.

"It'saBibleverse, | think. I think | know."

Meghan |eft the puzzled shop chief behind and headed toward hydroponics, dready planning new pipes
and grow lights. She would have to leave explanations and ingtructions for the next shift's hydroponic
officers.

* * * %

I saac climbed through the window and up to the surface again, the last of the chair burning in the stove
behind him. Theair bit just as cruelly, but without the wind behind it, and with the clouds clearing, he
didn't fed as cold, dthough dampness squished in histemporarily warm clothes. If he couldn't find more
wood soon, though, the fire would wink out again, and storm or no storm, he would freeze. Holding a
short-handled axe, he girded himsdlf for the long hike up the canyon where he might be ableto find



firewood.

For amoment, hetried to orient himsdlf. Snow transformed the valey, hiding al that had been familiar.
The hundreds of tree trunks that marked the land before were deeply covered so the vistabefore him
was smooth, clean, and hypnotic. The Crystdl River had dmost entirely vanished, reveded only by a
narrow crack in the snow from which the water's glassy voice arose.

What surprised him most, though, were the trees that remained. Two weeks earlier, their lowest branches
were twenty feet above the ground, the easy to reach ones having been chopped off for wood. Now,
though, where the snow drifted, their needles brushed the crystaline surface. He would have no trouble
finding fud. He thought, why that tree there carries enough dead limbs to kegp me warm for amonth. It
fdtlikeamiracle

He thought about the Bible verse held written on the dip of paper. He wasn't sure what it meant, but it
had filled him with hope: “ Come, let ustake our fill of love until the morning: et us solace oursdveswith
loves. For the goodman is not at home, heisgonealong journey.” A bit from Proverbs.

When spring came, he would take the Tommy Sticker with its message and bury it by the pump house.
Somewhere, someone might read it, and it would help. Hewas sure of it.

* k x %

Meghan kept her eyes closed for along time after she awoke until, finally, Dr. Singh'sfamiliar voice said,
“I know you can hear me. Your vitasdon't lie

"I'm 822 years old today.” She hadn't moved even afinger yet, but she didn't fed tired like she had the
last time. She only felt hopeful.

She waited through Dr. Singh'stestsimpatiently. “I haveto get to work,” Meghan said.

Rushing through the hallways, she barely acknowledged other crewmembers greetings. They, too, had
work to do. So much of the trip waited before them. So much more space had to be traversed before
they could cometo arest.

Thefirst hydroponicslab looked much like she had |eft it, dthough she noted the tanks that held the
plants steady would need rebuilding on her shift. She passed under one of the spokes, the cathedral-like
height earning not aglance. Did her experiment work, she thought. Did the other hydroponics officers
follow her direction? She couldn't seefar in front of her. The celling's downward bulge cut off her view
until shewas amost there, and then, she saw.

At the end of the row, where normally the plants stopped, her jury-rigged piping led to the new plant
tanks. A thick trunk rose from the tank, and as she entered the space below the next spoke, her gaze
traveled up the tree'slong stretch. Guy wires attached to the vertical space's sides held the tree steedly.
At thetop, new grow fixtures hung suspended from other wires, bathing the aspen in light.

Meghan held her bresth. An aspen, under the right conditions, can grow to eighty feet. Thisonewas
eadly that tall. She walked around the tree. New piping and tanks connected to her origina work. Three
other trees grew from them. The closest tank came from her coworker twenty-five years down the line,
and the tree from that tank nearly matched her own. A smdler tree, only fifty yearsold, grew from the
next tank, and the last tank held the smallest tree, till over thirty feet to itstop. The history attached to it
showed it had been built twenty-five years ago. Each officer had added atree to the grove.

Meghan sat on the floor so she could look up with less strain. Each tre€'s branches touched the next. The
room smelled of aspen, alight leafy odor that reminded her of mountains and streams, and an old



generator house perched on the edge of ashort cliff.

After sheld sat for awhile, sheredlized that air currentsin the ship flowed up the spoke. What she heard,
findly, was not the ubiquitous mechanica hissfrom the ventilation vents. What she heard was the gentle
rustle of leaves touching leaves, a sound that she thought sheld long left behind and would never hear

agan.
Copyright © 2009 James Van Pt
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Reader's Department: THE ALTERNATE VIEW: ODDS AND ENDS #4 by Jeffery D. Kooistra

It's been over fiveyearssince | did an “Odds and Ends’ column (Jan/Feb 2004). What prompted meto
write onethistime was, for the most part, the rapid pace of changein the real world since | penned
severd of my columns of the past few years.

Over on the Analog forum, one reader wondered about my Jan/Feb 2009 Alternate View ("Energy
Crigs Redux: A Polemic") and whether or not the information there couldn't have been obtained
somewhere else. The answer isthat of courseit could have been obtained somewhere ese. The question
iswhether or not my readers would have done so, and gotten out of it what | wanted them to.

My Alternate View dternate Dr. Cramer frequently writes about bresking newsin physics. Inamost all
cases, except sometimes when he's talking about his own research, the Analog readership could go off
and read the original papers themselves. But few readers would even know the papers existed, and even
fewer would be able to understand them. What Dr. Cramer bringsin his columnsis both awarenessand
interpretetion.

| seldom cover topicsin physics, except for the “out there” onesthat interest me, because Dr. Cramer
doesit very well in hiscolumn and Analog doesn't need both Alternate View columniststo cover the
same sort of subject matter. So |, being agadfly at heart, oftentimes rant on subjects of particular interest
to me around deadlinetime. Y et regardless of topic, | consider each of my columnsto be the opening
salvo in an exchange with the readership. Sometimes return fire comes by |etter to the editor, other times
by email, but most often nowadays online a the Analog forum. To befair to all the readers, |
sometimes need to provide some fairly dementary factsin apiece. | leaveit to those for whom such
information iselementary to either skim over it or just bear with me.

The Jan/Feb column came adong when | was paying four dollarsagalon for gasoline. Littledid | know
that before that column saw print, gasoline would aready be on itsway down to prices not seeninthe
States since the 1990s. But faling gasoline prices didn't change the basis of my argument. Even though
gasoline was excessively priced because of speculation rather than any real shortage, it doesn't change
the fact that we can't keep using it forever. Certainly we don't want to again become unwilling victimsto
rampant speculation afew yearsfrom now. And it isstill true that nuclear power is something we aready
know how to do and canfill the bill for our future energy needsin waysthat supposedly greener
dterndives never will.

Also before that column went to print, word came from acompany caled Hyperion
(www.hyperionpowergeneration.com) that in about five yearsthey will have available for purchase
compact nuclear power plants*about the size of ahot tub” that will produce around 25 megawatts,
enough to power 20,000 typica houses. A unit worksfor five years before it needsto berefueled at the
factory, has no moving partsin the core, doesn't use water as a coolant, and cannot go supercritical. Y ou
bury it underground and don't seeit again until it hasto be refurbished. It doesn't pollute. Asthe company
says, think of it asbig battery.

Unitslike these may be a better nuclear solution to the energy crisis than conventiona nuclear power
plants. Even as currently designed, they can be ganged together to supply power to larger townsand
cities. No doubt if businessis good, soon units supplying 50, 100, maybe even 500 megawatts will hit the
market. Thiswould alow locdl areasto take command of their own energy needs, perhaps | etting them
uncouple entirely from the nationd grid if that'swhat thelocal voters want.

Being underground, the units would be essentialy weather-impervious. No need to cover the countryside
with unsghtly solar sations and windmills (which | find every bit as ugly at power towers). No fear of



snow and ice and rain and dust and thermal cycling damaging the units aswill happen with the current
crop of greener dternatives. Asfar as|'m concerned, these units beat the holy hell out of windmillsand
SOlar celd

* * * %

A few years ago, when NASA put forward its newest grand vision for the future, | asked “Will We Go
totheMoon?’ (April 2006). | don't think much of what | said in that column iswrong, but I'm convinced
now that it'salmost al moot. The current collapse of the world economy essentialy guaranteesthat we
will not spend money on trips to the Moon anytime soon. Even though we have anew president who
ostensibly wantsto spend money on “investing in the future,” (which more often than not means spending
money on trendy thingsthat al right-thinking people just know will work regardless of whether or not
there's any certainty they genuinely will), missonsto the Moon are too easy to lampoon as wastes of

money.

| have experience from the |last time we gave up the Moon. Too many of the public thinks money spent
on space projects actually goes into space, asif weloaded up our capsules or shuttles with $50s and
$100s and rocketed it off into the deep. That it is spent here and that it goesinto developing expertise
and training scientists and engineers and dl the rest that most Analog readers know so well that they
don't recdl when they learned it is wasted on a public that considers rank ignorancein such thingsa
source of pride.

A greast many Analog readers grew up as self-educating individuals. We didn't wait for teachersto teach
us—we were aready interested in the world and how it works and the wonders of science, and we went
to thelibrary and found books and we learned about these things. If you're my age you grew up reading
Asmov's nonfiction books, you watched the Apollo landingsin rapt amazement, and looked forward to
what the future would bring.

But this experience, shared by so many in the Analog readership, isas dien to the average voter asare
little green men. Don't get mewrong—I'm al in favor of the smple wisdom of the common man—most
of them understand how the ordinary world really works a heckuvalot better than the average Harvard
Ph.D. But spaceisaspecid topic, by definition unearthly, and the typica man finds it unfathomable
because he has never tried to fathom it and has no interest in trying, either.

Go out and find the man in the street and ask him to draw you a rough sketch of our Solar System, and
for over hdf of them youll first have to explain to him what the Solar Systemiis. Y ou'll probably haveto
explain the difference between a star and a planet, too. By the time you've finished doing that, you'l likely
decide thereisno longer much point in having him sketch the Solar System.

| wrote that Moon column right after the Katrina debacle, when some politicians were suggesting the
president was respons ble for hurricanes and that NASA could be eiminated to help pay for the clean

up. What | said then was that “this acrimonious, short-sighted, partisan, sdf-serving fault-finding during a
crissisexactly thekind of knee-jerk, counter-productive, self-absorbed, cover-your-ass, anti-surviva,
behaviora bullshit up with which we can not afford to put if we're ever going to go into spaceto stay.”
Well, what with thefinancid crisis, now weve got an even bigger messto clean up than ahurricane.
Expect more of the above, squared.

* * % %

In my November 2008 column, “Turnings,” | discussed the book The Fourth Turning by William
Straussand Nell Howe. By way of brief review, let me repeat and requote from one section of that
column:

"Strauss and Howe see the US as cycling through four smilar turnings, or eras, again and again. It'sfair



enough to ask why not five or Six or three, but the pattern they seefitswell with four.

The authors summarize these four kinds of turnings starting on page 2 in chapter one;

Infact, at the core of modern history lies this remarkable pattern: Over the past five centuries,
Anglo-American society has entered anew era—anew turning—every two decades or so. At the start
of each turning, people change how they fed about themsealves, the culture, the nation, and the future.
Turnings comein cycles of four. Each cycle spansthe length of along human life, roughly eighty to one
hundred years, aunit of time the ancients called the saeculum. Together, the four turnings of the
saeculum comprise history's seasona rhythm of growth, maturation, entropy, and destruction:

The First Turning isa High, an upbegt eraof strengthening indtitutions and weskening individudism,
when anew civic order implants and the old val ues regime decays.

The Second Turning isan Awakening, a passionate era of spiritua upheava, when the civic order
comes under attack from anew valuesregime.

The Third Turning isan Unraveling, adowncast eraof strengthening individuaism and weakening
ingtitutions, when the old civic order decays and the new values regime implants.

The Fourth Turning isa Criss, adecisve eraof secular upheava, when the vaues regime propesthe
replacement of the old civic order with the new one.

Each turning comes with its own identifiable mood. Always, these mood shifts catch people by surprise.

Thislast point isan important one, the mood shifts coming asa surprise. Linear extrapolations from the
recent past into even the near-term future can be far off the mark.”

The authors contend we are finishing out a period of unraveling, and about to enter a Fourth Turning
period of criss. Since the book came out in 1997, if the author'sthesisis correct, then that Turning
should be upon us.

What | also noted in my columnwas: “...it isnow 2008 and | <till don't seethat any corner has been
turned.” | dso urged you readers to keep an eye out for some event that History would mark asthe
beginning of the Fourth Turning.

| think weve seenit.

Certainly the previous 15 years or S0 have been an age of individualism, though not of the rugged,
go-it-alone-in-the-mountains variety. Rather, it has been anarcissstic individuaism, no better exemplified
than by the explosion in the number of people doing body modification. As| writethis, the world has
entered an economic crisisthe likes of which it hasn't seen since the Great Depression. And right now,
some poor fool with athousand dollars worth of tattoos on hisarmsiswaking up the day after losing his
job, and redlizing that those tattoos cannot be sold for adime's worth of food.

If Strauss and Howe are correct, that sort of redization, multiplied billions of times acrossthe globe,
should bejust the thing to change the thinking, and the character, of this generation into the next one. If
we don't see that happening (perhaps dready having started by the time you read this) in the next couple
years, then | contend that Strauss and Howes' thesiswill have been falsified.

Well aso be even more screwed than we dready are, but that's atopic for another column.

Copyright © 2009 Jeffery D. Kooistra

* * * %

We welcome your letters, which should be sent to Analog, 475 Park Avenue South, Floor 11, New
York, NY 10016, or e-mail to analog@dellmagazines.com. Space and time make it impossibleto
print or answer dl letters, but please include your mailing address even if you use e-mail. If you don't
want your address printed, put it only in the heading of your letter; if you do want it printed, please put



your address under your signature. We reserve the right to shorten and copy-edit letters. The emall

addressisfor editoria correspondence only—please direct dl subscription inquiriesto: 6 Prowitt Stre<t,
Norwalk, CT 06855.
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Short Story: THE COLD STAR SKY by Craig Delancy

* * * %

[llustrated by William Warren

* * * %

Cooperation can be chdlenging....

* k k %
The day was starting badly.

"Y ou areignorant and violent, with no lifewedlth. | will talk and you will do. Follow me, but don't get in
my way as| rescuemy kin."

Thus spake Gurk, floating before me like a betentacled twenty-meter-long yellow blimp. Wewereina
Greete floating city, in the high atmosphere of the gas giant Purgatorio. Nearly two days I'd been mostly
standing around and chafing in my suit while Gurk occasiondly insulted me—astonishing given that | was
here asafavor, alittle offering from humanity to the Greete of help in the mission they were mounting to
save oneof their ships.

Theway | got through thistimewas | told myself the trand ation software was not good. Gurk insisted on
speaking not Galactic but his own language of squeals and clicks, and he used his own trand ation bot that
radioed trandations to my bot. Lots of room there for mistakes. Surely Gurk just squesked, as he looked
down on me with the innumerable tiny golden eyesthat ringed his great mouth, “Y ou have much to learn
and are admirably willing to fight to acquire this knowledge, even given your economic disadvantages. |
look forward to talking with you and observing your engineering skills as we both lead theway in
heroicaly saving my colleaguesin danger.”

Give him the benefit of the doubt, right? Can't trust trandation bots.
Otherwise, you see, | would haveto kill him. First his pet, and then him.

Did I mention the pet? We cdl them “loons,” short for balloons. When wefirst entered Greete ships and
saw loons caroming off walls, we assumed they were Greete children. Like the Greete they are heium-
and hydrogen-inflated organismsthat float among the clouds of the Greete homeworld, a Jovian gas
giant, but they are spherical and only four or five metersin diameter. Each Greete usualy had one of
these mongters bouncing about, parroting afew words and getting into everything.

Gurk headed for the huge door to the hal. We were about to board, findly, our shuttle. “Come, savage!”
he shouted. Then, with asquidlike contraction, Gurk shot from the room.

Now, understand, the Greete don't walk, so the floor to this chamber was not aflat surfaceto stroll over
but rather amass of cables and pipes. | now had to climb to the exit fighting through athorny thicket. Ina
gravity passing two e-gees. Wearing a spacesuit, because this place was full of helium and methane.

| clambered over some cables and promptly fell on my face. My helmet smacked hard against apipe. |
held my bregth, waiting for the lesk alarm to sound. Luckily it didn't. After that scare, | looked around,
taking stock. A big conduit to my left ran al the way to the door. | could walk along the top.

| pulled myself onto the conduit, and lay there amoment, catching my bregth.

"Food food food food food?” avoice called. | looked up. My trandator bot had picked up the sound of
Gurk'sloon, which floated nearby.



| stood uneasily. “ Sorry, buddy, | got nothing for you.”
"Food food food food food,” the loon repeated. Then its maw opened wide and it descended over me.

"Aw,” | moaned, asit pulled me up intoits gullet. “What arevolting development.”

* k x %

| hadn't asked for this assgnment.

"The Gregte arein trouble, Tarkos,” Captain Walters had told me, after calling meinto his office. Walters
and | were both mothership crew, stationed in acircumpolar orbit of Purgatorio, passing over our floating
North Pole base twice an e-day. “ They'velost asmall exploratory boat deep in the atmosphere. Just
above the matryoshk layer."

"I'm sorry to hear that, sir.” The winds could be fast and dense down there.

"It was some kind of research ship. Four Greete on it. The Greete up here have aradar ping but no
communications. Y ou'd think that meant the crew was dead, but radar shows the ship has been
maneuvering, or attempting to maneuver.”

"Do the Greete have any ideawhy their crew would opt for radio silence?’

Waters shook his head. Then he frowned and leaned forward to put his elbows on his desk. He pointed
a achar and| “sat"—in microgravity it's mostly just show, but it does make the conversation more
relaxed. “ The Greete have asked us for help. They don't engineer their shipsfor high pressures. Their
ship that'sin trouble isthe only one they have here that can handle those depths.” He paused, and then
added, “ They don't have asuitable ship to launch arescue. But we do.”

"One of the shuttles, Sr?'

Our ship and our two shuttles were Kirtpau design, bought by the U.N. from the crab-like dwellers of
the water world Kirt. These vessdls could easily go to the bottom of Earth's ocean without so much as
getting dampindde.

Walters nodded. “I want you to go on thismission, Tarkos."

| thought about that awhile. I'm one of the youngest and least experienced members of our crew. “Sir,
might there not be someone €l se more suited for this?!

"Probably. Surely.” Wdters sighed. “But not on this ship, Tarkos. Y ou speak Galactic, you're an
engineer, pretty well-rounded, and agood pilot.” He shook his head. “Tarkas, this misson to Purgatorio
was supposed to be scientific and economic, not adiplomatic misson. But...” Hewaved hishand. |
understood hismeaning: but things had turned out differently. The Greete were dready herein big
numbers when we arrived, and events had conspired to make our two species interdependent.

| nodded. “1 understand, sir. | will of course do my best.”

"Thanks, Tarkos. Remember that you represent Earth. Be patient, polite, and try to avoid trouble. Weve
had enough trouble on this misson. Weretrying to build sometrust in the Galaxy. I'm sorry to say we
sorely need that.”

"Ya S r.'n

* k k %



A dim glow of the ship's lights penetrated into the throat of the loon. | radioed for help, dapping the sides
in the hope of causing indigestion. The loon bumped around, seemingly indifferent. Findly, therewasa
violent jolt, and the loon coughed me out. | fell, hard, onto flat ground.

It dumped me right on the very teetering edge of the flight deck where our shuttle was parked. | landed
face down, my head and shoulders sticking out in empty air. This side of the bay opened onto the naked
amaosphere of Purgatorio, where afew Greete floated through a panorama of swirling bands of yellow
and orange clouds—and below me, thousands of kilometers of hydrogen and helium and methane
provided theinsubstantid stuff of the gas giant, and if | fell I'd spend hours plummeting while dowly
crushed to death.

"Ah!” | shouted and scampered avkwardly away from the edge.

"Inthe dark below my sistersdie,” Gurk said. Greete are hermaphrodites; | mostly refer to Greete as
“him” or “it,” but the trandator seemed to pick genders at random. “And you are playing with pet!” The
flat voice of the trandator did not hide Gurk's tone of impatient disgust. He added, “ Stay away from the
edge, dense savage. Y ou would sink like a shed scab.”

"Thanksfor theadvice,” | growled, till shaking with adrendine,

"You arein my debt again,” Gurk answered smugly. He puffed a second in self-importance, waving his
tentacles.

Count to some two-digit prime number, | told myself. Maybe seventeen. Else I'll have to shoot thisthing
with agrappling hook and deflate him once and for all.

Gurk turned toward the shuttle and commanded, “ Open the door."

| went to the broad back doors of the shuittle, built for unloading large cargo. As| poked at the door
lock, dark shapes about a meter long flitted about the entrance to the landing deck: remora probes. One
shot in and latched onto our shuttle with aloud clang!

These robot paparazzi followed human ships wherever we went off Earth and would follow us sometimes
alittle ways into atmospheres—down to afew e-atmospheres of pressure but never any more. The
Kirtpau assured us the probes followed most other travelers. The snooping helped races decide which
other races gppeared trustworthy, an important function in a galactic economy based on trust. As
newcomerswith abitter history, we were considered pretty damn untrustworthy right now. Frankly, |
suspect the probes aso provided something like entertainment: Tonight on Channel Nine! Savage
Hu-Mans Fumble About the Galaxy! Tunein!

Gurk swiped atentacle at the remora probe and it let go of the shuttle and shot away, taking to the air
and joining the five or S other probes hovering outsde like flies. Theloon shot after it with shocking
speed, ddlighted to have something to chase.

The doorsto the shuttle swung wide.

"Itisdisgugtingly smdl,” Gurk said, waving tentacles a the empty interior. “ A coffin. Suitable only for
your kind. Good only for sinking corpses.”

"It'sal wehave” | told him. Lucky for usdl, Kirtpau design isminimaidt: their ships are mostly empty
shelswith dl essentid machinery built into the hull. Y ou could leave the interior bare and fly using virtua
controls. Before | dropped to the Greete floating city, we had removed al our equipment from this
shuttle—leaving but asingle chair for me—to make room for a Greete.



But only just barely to make room. The shuttle was big, but Gurk was bigger. We had offered help on
the assumption that it was true a Greete could shrink to nearly athird its usual sizeif forced to do so.

Gurk made abunch of soundsthat his trandator refused to decode as he threw himsdlf at the door.

"Uh, don't you think | should go first?’ | asked. How was| going to get through if Gurk was aready
duffed in there? But Gurk kept at it, not answering me. Therewas agreat rushing of wind, and squeaking
againg the edges of the doorway, but findly, to my amazement, Gurk crammed insde. Then hewhistled,
asound | well knew from experience was acal to hisloon. I'd never get to the front of the shuttleif |
went after the loon. | ran for the small gap aong the corner of the floor, and crawled through to the front.

Sowly, ponderoudy, the loon followed behind.

The shuttle was alifting body. | took my seet and turned to the front windows, with Gurk's squashed face
right behind me. | logged into the shuttle's control s through my suit, closed the back doors, and then with
the maneuvering jets | pushed us over the edge. The shuttle dropped smoothly and quickly. We met little
turbulence as we descended.

"The research ship istrapped, held down by some kind of heavy accretion that has come out of the black
carbon,” Gurk explained for the twentieth time. Man, heredlly thought | was anidiot.

"Yes, gr,” | said. Then, to show abit of pique, and because | knew snooping annoyed him, | asked
again, “what wasit doing in the Matryoshka carbon, Gurk?'

Matryoshka carbon, or matryoshk aswe cdled it informaly, iswhat had brought humansto Purgatorio.
Complex and nested carbon shells, coming in thousands of shapes but most with carbon-60 balls at their
core, formed ablack ocean down there. Thelittle shellswere our best form of computronium used in our
Al program. Some shapes acted asideal isolatorsfor g-bits; other shapes served as one-electron
transstors. Different shapes could be assembled together like building blocks to form nano-scale Turing
machines or g-machines. The materia was dow and costly to make on Earth, but here could be sucked
up like old-time oil and sorted out later.

The Greete, however, had aways clamed disnterest regarding matryoshk.

"My brothers suffer and you talk of commerce,” Gurk said. The loon groaned, though whether in
sympathy for Gurk's anger or because it was unhappily squeezed into the back of the shuttle, | couldn't

Sy .

The sky above usturned from yellow to orange and finally dark gray aswe dropped fast, guided by the
ping off their ship. Within haf an hour we sailed into grainy black clouds of the upper matryoshk. | used
the maneuvering enginesto dow us, then deployed our lift zeppelin and inflated it to neutral buoyancy. It
was arough procedure: while the drag of the zeppelin grabbed at the atmosphere, the shuttle bucked and
shuddered. But finaly we were dowed and floating. | let us drift behind and a bit above the Greete ship
andthenclosadinoniit.

Wegot adimvisud, and | overlaid it with radar to get aclean image.

"Look at that,” | whispered. The wasplike ship had along tail of black, aswide as the back of the ship
and tapering asit stretched behind nearly ahundred meters. Aswe drifted in closer, | saw that the black
crust covered the ship aso.

"It lookslike Matryoshkacarbon,” | said. “But completely covering the ship, dragging it down. They
must havetried to thrust out, but been unable to. They're carrying too much mass. Samefor floating out.”



The Greete ships were designed to grow or shrink, alowing for easy control of buoyancy.

I'd given Gurk radio control, and he hailed the ship. A weak squirt of amessage came back.
"Radio accderatesits growth.”

"Radio accdleratesits growth,” | repeated aloud. “ So that's why they stopped cdling for help.”

"Y ou state the obvious, gristle nugget. We must latch onto the ship, and we will tow it to safety beforeit
gnks likethis human coffin would without its crude balloon.”

Count to seventeen, maybe nineteen...

"I don't know if we can, Gurk,” | finaly answered. “It looks really massive. This shuttle depends upon its
lifting body form to get back into the high amosphere. Let's think this through—it'sweird. Weve sent
probes into the matryoshk layer before. This never happened to them. | think we need asample.”

"Y ou wagte time. The ship grows heavier asyou blest."

I ignored him. Our shuttle had asimple robotic probe arm with an extensive instruments package. The
winds were pretty fast and shifting down here, but the long tail on the Greete ship acted asastabilizer. It
was easy to get in close and reach out with the arm and scrape some of the black out of thetall. | pulled
up an electron microscope view.

"Irregular crystd lattice,” Gurk growled.

"Very like” | agreed. Complex swirling patternswere reveded at dl the different resolutions | tried.
While we watched, some of the structures moved, changing form.

| had adim recollection of my logic and machine theory classes, back in Istanbul, taught by afierce
philosopher who complained aways about how dumb we students were. What had she called it?

"Sdf-replicating Matryoshka carbon,” | said. “We adways knew that was possible—the reason we mine
the Stuff is because certain shapes of it will easily bind with other shapes. This stuff on your ship, it's some
kind of self-copying structure. It pulls stray particles of matryoshk with the right shape out of the air here,
assmbling copies of itsdf, piling them up.”

"The shape of it reflects the turbulence patterns,” Gurk added.

"Right. Thereisadtill eddy of turbulence behind the ship. It must need some cam air to bind and
reproduce.” | frowned, an expression wasted on Gurk. “The question remains, why've we never seen this
before?'

"Improbabl e events happen infrequently.”

"Of course,” | said, trying to be accommodating. “But therere billions of tons of matryoshk below. How
improbable could this be?"

"We do not need your primitive attempts at science now. Y ou will lift the ship into the higher wind
bands,” Gurk commanded. “And then find ahigh-velocity stream. That will clean it.”

| grumbled but had to agree with the plan: it gppeared the cregping crust couldn't get agrip in fast winds.
Wewouldn't be able to drag the ship up to the floating city, but we might be ableto dragit upintoa
higher wind band. Besides, if we got away from the matryoshk, then if thewind didn't clean the crust off,
the crust would at least lack the raw material needed to grow.



"Thisshuttle hasagrapple,” | said. “It pays out through the probe arm.” | checked the diagnosticsand
found the linewas ready to red out. “But what do we connect to?"

"Thereisatoroida extension on the dorsa peak of the exploratory ship.”
Seizing virtua controls, | tried to lower the probe arm again. But it didn't move.

"The probearmisstuck,” | said. I tried aroutine of different motions and none of them worked. |
switched on the ventral cameraview and found what | expected: avane of black forming behind the arm.
Wed picked up enough of the salf-replicating carbon structuresin taking a sample that they were
growing now in the turbulence behind the arm and had filled dl itsjoints. Wait acouple days, and this
shuttle would be encrusted just like the Greete ship.

"You must go outside,” Gurk said. “ And attach the cable yourself."
"It's pretty windy out there,” | whispered.

"Yes. But you ank likeacorpse.”

"Thanks, Gurk."

"| acknowledge your gratitude.”

| wasn't happy about the prospect, but | had to let Gurk control the shuttle through hisimplants. | was
wearing an armored suit, but dowly upped the pressure inside it about as much as| could safely bear.
The pressure outside the shuttle stood at dmost 100 e-atmospheres; any pressure | added to theinterior
of my suit would ease the stress on the armor.

| squeezed under Gurk to press up the ventral airlock door. The loon growled in protest as Gurk shifted
back againgt it. | climbed down, locked the door, and started the cycle.

Blinking in the glaring light of the airlock, | secured abeay lineto my suit, and then attached a second
safety line. | didn't want to take any chances. | felt the armored suit pressin on me asthe pressure
equdized. Then the door fell open onto dirty gray clouds of carbon and helium athousand times as deep
asany seaof Earth.

Gurk maneuvered the shuttle over the Greete vessdl, and before | could let my hesitation take over and
freeze mewith fear, | jumped. The belay line let me down dowly, and the ship started to drift away. The
matryoshk hissed againgt my visor asit pelted my helmet like sand.

"Gurk, I'm outside. Dropping toward the ship. Please keep our relative position steady.”

"Y our tomb of ashuttle, unfit for deflated plague victims, isimpossible to control properly!” But with a
jerk he swung me back over the ship, and in amoment my feet set down on the top.

The coating of Matryoshka carbon crunched as | settled my weight. | got on dl fours, loosened up my
two lines so that | wouldn't be pulled away when the shuttle inevitably drifted back, and crawled toward
the place where specs showed amooring hook lay. | found it quickly: abit of metal revedled asmal
hatch that stuck up into the wind, making it inhospitable to the matryoshk sef-replicator. | hammered at it
with an armored fist, and the thin layer of black behind the hinge cracked. | pulled the door open,

exposing aring.
"I'vefreed it! I've cleared theloop!” | radioed back. “Bring the probe arm back and pay out line."



The shuttle shifted side to side but bobbed closer as the probe arm dropped the line. After afew
attempts | was able to snatch the cable and snap the hook onto the Greete ship.

"Wevegot alock,” | caled. The tow line snapped taut as wind whistled againgt the cable. | backed
away on dl fours and then stood, holding my safety line. Still logged into the shuttle's systems, | sent the
command to start the winch. | was dowly lifted toward the shuttle, which wobbled tightly now inthe air
againgt its anchor to the Greete ship.

"You'reinflaing thelift zeppdin,” | observed to Gurk. It swelled visibly in the dim gray sky above.
llYall

He should have waited until | climbed back in, but | stifled my complaint. Instead, | asked, “Arewe
risng?'
“No."

Ouch. Not agood sign. But then | waslifted up into the airlock. Once on the border step, feet above the
door, | dapped the close switch.

Nothing happened. | pulled up diagnostic pagesin my suit displayswhile | hit the button again. The motor
was good. The door was frozen shut.

"The zeppdinisa maximum inflation,” Gurk radioed, theflat voice of the trandator bot sounding coldly
disstisfied. “We have insufficient lift. We are not risng fast enough to compensate for the accruing
carbon.”

"We have another problem here,” | told him. “The exterior door to the airlock isfrozen. Some of this
s f-replicating carbon must have drifted back from the probe arm and got into the door hinges.”

There was amoment of silence as we both thought through our options. With the airlock door open, |
couldn't go into the shuttle without flooding it, and Gurk could not take this pressure.

Again, | fdt thisal didn't make sense. How could this self-replicator be so aggressive, but be something
we'd not encountered before?

Before | could speculate about that, Gurk radioed, “1 am going to fire the engines.”
"Whoa” | shouted. “Whoa, no way!"

The lift blimp was our kludge to make awater-world-dweller's shuttle suitable for travel on agasgiant.
To ascend to the floating city, we were supposed to use the blimp to get height, then deflate it and red it
in while the shuttle dropped, only to kick the engines when the zeppelin was packed away.

"Gurk, thisisaKirtpau ship. We attached the lift zeppelin ourselves. It can't handle that kind of
turbulence. The main engines have alot of thrus—the zeppelin will be shredded, it might get caught in the
tow line and then we'd go into aspin and drag your friendswith us.”

"We have no other option. The shipswill Snk.”
"Jugt give usaminute to think thisthrough.”
"We do not havetime."

That'swhen it hit me. “That'sright! It'stoo fast! Gurk, listen, listen. Weve dways known that



sef-replicating structures were possible in Matryoshka carbon. We've made afew in laboratory
conditions. Of course they would naturaly occur down there in the billions of tons of it swirling around.”

Gurk responded, “ Attach yoursdlf firmly, primitive.”

Damn. | reded in the belay and safety lines, fill linked to my bdt, so that they held metightly against the
wall between the winches. “ Gurk, one second. Listen. Why isn't the whole matryoshk layer one solid
sdf-replicating sructure? Why not?!

"Starting ignition sequence.”

"Gurk! It must be because thereis, well, cal it competition. Other competing structures. And structures
that take apart what has aready started to self-assemble. Like antibodies, or viruses. There must be,
well, aweird kind of ecosystem down there. Otherwise, no matter how unlikdly it is, Sructureslikethis
would have long ago populated the whole Matryoshka carbon layer.”

"Areyou secure, hu-man?'

"Gurk, we haveto dive. Into the thick matryoshk. We have to dive into the competition. Let these
patterns meet their predators.”

"Hring engines.
"No!” | shouted. | put my hands out and grabbed for the virtua dashboard. | killed Gurk's command,
and quickly locked him out of controls.

"Hu-man!” he shouted. But | cut theradio. | pushed the shuttle out front by tilting us nose down with the
maneuvering thrusters, and started the retrieva sequence for the lift zeppelin, deflating and pulling itin.

We dove toward the deep black, dragging the Greete ship behind us.

| redized with horror that my fingers were resisting. The salf-replicator had gotten into the cracks of my
armor. If it grew worse, 1'd lose my ability to control the ship. | might be betting everything on my
hypothesis: if | lost control we'd divetill we were crushed.

"Gurk,” | shouted, opening aone-way message. “Tdl your friendsto compresstheir ship, so that they
can drop. It'sthe only way to keep control of our dive. They have no choice.” | closed the channdl.

| screamed al the way down. No reason not to: | wasn't transmitting.

Inaminute, my fingersfroze. The ebows of my suit started to grow stiff. Then ablack wall of dark
carbon burst up through the open hatch and hit me like awave of water, smacking me againgt thewall.
In-suit displays showed wed dropped into the dense layer of matryoshk. The shuttle was listing
dangeroudy. We were dead lucky that it was alifting body: they're hard to turn, and they right themsalves
ingtantly if they do flip. Any other structure would've been in ahopeesstumble.

| managed to smack the airlock door panic button. Asfar as| could tell, nothing was happening. | was
immersed in black, aroar ripping a methat sounded like | waslying under atrain back homein Turkey.
| hit the hatch switch again and again.

After an eternity that really was—I later looked over the logs—seven minutes, the roaring grew quieter,
diminishing and becoming higher and higher in pitch, until it fl into slence.

| began to see adim glow from theinterior lights of the airlock. The airlock was cycling, pumping out the



carbon and gas mix and pumping in the yellow-clear mix of helium and other gasesthat Gurk breathed.
The outer door had closed! | could see my hands: | held them up, and with agrunting effort closed my
figs. My fingerswerefree.

Now the hard question. | was proved right—maybe. But how long should we stay down hereto clean
off the Greete ship? There was no way to know.

But | did havethis: wed had insufficient lift to rise before, but only just bardly insufficient. A few minutes
down here might have been enough. We might be ableto leave now. Assuming | could deploy the lift
zeppdininthiscarbon...

The shuttle lurched so violently my head knocked againg the interior of my helmet.

"What wasthat?’ | shouted. We jerked again. Then again. | checked the flight diagnostics. Our tail was
kicking up, making us dive, before we straightened with asnap. | could never deploy the zeppelin or
even fire the engines with the shuttle lurching like that.

But why would alifting body keep digging in with its nose?

Ah. Thetow lineto the Greete ship. They must be ascending. Tipping our tail astheline pulled up
behind us.

The matryoshk had probably falen off the Greete ship not aparticle at atime, as| had expected, but in
sheets.

| sent the command to blow the tow cable. In seconds our shuttle straightened asiit settled belly firgt into
itsdivefor the depths. The door below me creaked: the pressure wasrising.

| fired the engines.

* * % %

It was hard as hell to steer the shuttle virtudly, roped to awal in an airlock, and with my gloves ill abit
gtiff, but | got us akilometer above the matryoshk layer and circling. We didn't have enough fud to keep
that up long, but | didn't want to deploy the lift zeppelin againiif | didn't haveto.

When theflight felt smooth, | released my belay and safety lines and pushed the hatch up.

Gurk looked real unhappy. He was deflated even more than 1'd seen him before, his bright yellow sides
were streaked with bilious green bands, and his gold eyes were rimmed with red. He dapped my
armored suit ineffectudly with histentacles.

| turned my suit radio back on and found Gurk was screaming along and bitter chain of insults.
“Worthless plunging vomit, falling urine bolus, plummeting lump of feces, sinking abortion, dropping loon
Carcass...

"I loveyou too, Gurk,” I mumbled. Not over theradio, of course.
Gurk'sloon lay like alumpy sack in one corner. It Sghed miserably.

"Any word?’ | radioed. My black-stained suit left smears of matryoshk onthearm restsas| strapped
into my seat. | turned up the radar.

"Y ou don't spesk words, sinking turd!™

Sinking this, snking that—when was Gurk going to redize | wasn't ashamed that my species evolved on



aworld with asurface?

But it mattered that Gurk was mad. If the other ship didn't come up soon | would be blamed—and surely
be the source of ared disaster inintergdactic reations.

"I mean, any radio Sgnd from the ship?’
"The dead don't radio!”

But just in timeto belie this denunciation, the radar pinged. Something wasrisng up, akilometer east of
us. | eased off the engines and glided us down. In afew momentswe had avisuad. We sailed past the
Greete ship, ydlow now, free of matryoshk, and ascending.

"Werisefor the cold star sky,” came acrackling radio signal.
"Your friends are poets,” | sad.

"l won't forget that you tried to kill them!” Gurk shouted, his tentaclesrigid with anger.

* % %

When we landed on the floating city, a Greete floated out over the bay floor and waited by the back of
the shuttle. The Greete's shriveled and brown skin reveded a great age. Thiswas dmost certainly one of
Gurk's superiors.

| swung the doors open. Gurk's loon flopped down onto the deck, looking sickly. Gurk dowly shimmied
out, inflating as he did so. Gurk and the brown Greete faced each other. | climbed down and stood
nearby. We four were donein thisbay; the Greete ship that we had rescued had pulled into adifferent
dock.

| redlized they weretaking directly, in sound. | fumbled at my suit controls, turning my suit mikes up and
rel oading the Greete audio trandator program.

"...but how did you know to bring the ship down into the black carbon?’ the superior asked.

"It was areasonable hypothesis,” Gurk answered. “ Given that there are no large-scale areas of
sdf-replicating carbon structuresthere.”

"Excdlent. Wasthe human helpful ?'

"They are rude and ignorant. But useful because they drop like dead mesat. Thisonewas ableto snk
down and latch acable to the other ship. But | see no reason to reward them with more trust.”

The superior turned toward me and switched to radio. “Human representative, thank you for bringing us
avess that we could use, built by the admirable Kirtpau. Y ou may leave now."

And then it floated out of the room. Gurk followed awkwardly, bouncing off the floor as he struggled il
to inflate to neutral buoyancy.

Wonderful: Gurk was going to claim sole credit for the rescue and bad mouth humanity in the process. It
wasn't the disaster | feared when we were waiting for the Greete ship to rise out of the matryoshk, but it
was no victory. We humansjust couldn't get abreak in this gossip-driven galaxy.

"Just you and me, old friend,” | told the loon, over speaker.

"Yuch!” theloon protested. It listed to the Side and tried to rise into the air, but couldn't. After bouncing



off thefloor afew times, it contracted—
—and spat out aremora probe.

The galactic snoop robot hit the deck hard and lay there. After amoment it shuddered and rose from the
floor. It turned and faced me, asif taking its close-up—then smoothly, like abird gliding, it took off. It
circled metwice, circled our shuttle twice, and shot out of the open flight doorsinto Purgatorio's sky.

| fell down on thefloor, the armor plates on my assringing off the flight deck. I laughed till | cried. The
loon had swallowed the remora probe that it had chased outside just before we took off. That probe
would have recorded every radio transmisson we made down there, aong with the shuttle's network
transmissions of status and events and al the ambient sounds on board. Soon, anyone in the galaxy who
cared to know what really happened atop the matryoshk would be able to make afull and accurate
recongtruction.

| would have kissed the loon if | could have pulled my helmet off without choking. | settled for patting it.
"Thanks, buddy."
"Buddy buddy buddy,” it whistled, asit shot off, happy now to be free of itsindigetible load.

| climbed into the shuttle, closed the doorstight, and began pumping out the methane and helium. | was
going to get out of thisfilthy suit and breathe somered air as soon as| finished my decompression.

| radioed our mothership as| pushed out into the Purgatorio clouds.
"Thisis Tarkos"
"We haveyou, Tarkos. Report.”

"Mission accomplished. Good news al around. I'm leaving the Greete city. Heading for the cold star
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Reader's Department: IN TIMESTO COME

Our July/August “doubl€e’ issue featurestwo big stories. The cover isfor “ Seed of Revolution,” the latest
and possibly the best of Daniel Hatch's series about Chamal, the world where evolution works very
differently than it does on Earth. (No, it doesn't matter if you haven't read the earlier stories; infact, you
may get aclearer understanding of Chamd's bizarre biology from this story than from any of its
predecessors.) The differences necessarily color the way itsinhabitantslook at everything, so when
they're exposed to human ways and ideas, conflict isinevitable, peculiar, and lively.

No lessdeserving of “lead” statusis Barry B. Longyear'stwo-part serid, Turning the Grain. It'sa
time-travel story, but with severd differences from the usua. Few writers have fully grasped just how far
back our prehistory goes, and how much could have been hidden back there. So what if you found
evidence of agartling advanced culture existing much earlier than it should have, and you had a chanceto
vidt? The usual cautions about changing history don't gpply because this culture was nipped in the bud by
anatura disaster, so nothing the visitor does will matter, right? Well, yes, but remember that both visitor
and the people-before-their-time are people, and people are clever and complex....

Well aso take advantage of the extra space in the double issue to offer not one but two fact articles,
quite different but both by authors having unique persona connectionsto their subject matter: one on the
Large Hadron Collider and one on Alzheimer's disease. The versatile Michadl Carroll shares“Musings
from the First Generation” wherein he remembers growing up &t the dawn of the Space Age. And well
have awide variety of other fiction by authorsincluding John G. Hemry, Tom Ligon, Scott William
Carter, and Don D'Ammassa
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Short Story: ATTACK OF THE GRUB-EATERS by Richard A. Lovett
Much of history has depended on teamwork, but changing technol ogies bring new ways to cooperate.

Forum: Lawnsand Gardens

Thread: Help needed!!!!

User: Garden Warrior

I've got moles.

User: dermatolojest

Don't worry unlessthey start to grow weird lumps. [Link: Seven Deadly Warning Signs of Cancer]
User: Garden Warrior

Ha-ha They're esting my lawn.

User: biochick'03

No they're not. Moles eat grubs and earthworms. They're just tunneling.

User: Garden Warrior

Same difference. What do you do about them?

User: donttelmymom

Get acat?

User: smpleguy38304

Better be abig damn cat. Y ou ever seen the claws on those things? [Link: Mole pics]
User: Hypermutt27

A dog works. Though it can do more damage than the moles.

User: Farmer John X

| had adog that went after araccoon once. The ‘ coon damn near won. Those things drag dogs off into
creeks and drown ‘em.

User: biochick'03
That'san old wives tae. Or whatever'sthe farmer equivalent.
User: Farmer John X

Tell it to my dog. The only way to get ‘ em apart wasto go after the coon with agarden hoe, but I missed
and got the dog. $300 in stitches, and he still answersto “ Zipperhead.” Must have concussed him, too.
Not that hewasall that bright to begin with.

User: Garden Warrior



OK, but what do | redlly do?
User: transportolojest
Move?

User: Farmer John X

Moletraps. A bit bloody, but they work. They've got a spike that snaps down when the mole goes
through itstunne. All you've got to do isfigure out their main thoroughfares and it's shish-kebob rodent.

User: biochick'03

Moles aren't rodents. : )

User: Garden Warrior

And there's been no sign of new activity. | think they only went through once, a couple of days ago.
User: biochick'03

So what's the problem? Just ssomp down the grass and forget it. The grassl| do just fine, though you
might not want to play croquet for awhile.

User: Garden Warrior

What if they come back? And | guess I'm curious. Where did they come from?

User: biolojest

Where does anything come from?[Link: A Parent's Guide to Childen's Questions About Sex]
User: Garden Warrior

Serioudy guys. I've never had moles before. Then awhole crop of them went through a couple of nights
ago.

User: linguijest
Crop?
User: Garden Warrior

What do moles comein? Phalanxes? Droves? Y ou know how the veins pop up on the back of your
hand when you hold it a your sde? Wdll, that was my lawn, except they're dl running the same direction,
like raysfrom the sun.

User: biochick'03

And you've never had moles before? Y ou must have done something to attract those beetles they like.
Did you over-water or use too much fertilizer? 1 don't know what moles comein. | bet it sartswith “m.”
Mobs?

User: Garden Warrior

| didn't do anything. The only thing different was the meteor. Y ou probably heard about that.



User: astroman-Fort.Worth
Holy cow (or whatever they'll let me say on thisboard) are you in Gilroy Center?
User: Garden Warrior

Yeah. Only it didn't redly hit the town, like they reported. It was down by the river, where nobody lives.
Right in the middle of the night. | thought it was athunderbolt. The flash can be so bright it wakesyou a
half-second before the bang, even though your eyes are closed. Kind of exciting, once you ped yoursalf
off the ceiling. Thiswaslike that only not quite so coal. It kind of Szzled asit went overhead. Very weird.

User: migerl?

A drunk hit atelephone pole across from my house once. Big bang. Harsh blue light, sparks everywhere.
Fried my TV and microwave. Made me abig believer in surge protectors.

User: Garden Warrior

Y eah, it waslike that, but without the sparks. Folks from the University swarmed dl over, looking for
meteor chunks, but couldn't find any. Eventudly, they concluded it must have been abig piece of ice that
melted when it hit. There was water in the crater, but hey, down near the river any holeisgoing to turn
into apuddle, soif it was spacewater or groundwater, who'd know? So they gave up and went home. A
couple of weeks later, the water drained away and the holefilledin.

User: astroman-Fort.Worth
That's when the moles came?
User: Garden Warrior

Y eah. Y ou know, now that | think about it, the tracks run in that direction. Do you think they were going
toward it or away?

User: astroman-Fort.Worth

Away. | bet there was anasty chemicd in that ice. Cyanide or something. Cyanide's common in comets
and intergtellar space. Something poisonous, anyway. Living underground maybe they're more sendtive
toit than you and me.

User: Garden Warrior
Sowhy didn't the scientigtsfind it?
User: astroman-Fort.Worth

Maybe they weren't looking. They were hunting for meteorite chunks, right? Maybe they found
something and wrote it off asachemica dump. My granddad was afarmer, and you wouldn't believe the
things he tossed in the back forty. | bet there are thousands of farmswith old trash heaps that would be
Superfund stesif anyone knew about them.

User: Farmer John X
Cheery thought.

User: radiolojest



Well, if your moles start to glow in the dark at least it'll be easier to find them.

User: Garden Warrior

OK, so | went out to stomp down the mole tracks but it didn't work.

User: Farmer John X

What do you mean, “didn't work"?

User: Garden Warrior

| mean | couldn't ssomp them down. There's something firm down below, like concrete or sted!.
User: biochick'03

Didit turn redly dry or something? Maybe the dirt's hardened. Though that's hard to imaginein ...
wheres Gilroy Center? lowa?

User: Garden Warrior

Yes, andit'snot like my lawn's baked to concrete. I'm going to get a shovel and see what's down there.
Back inasec.

User: biochick'03

That'srealy weird. Moles churn up the soil. It should be softer, not harder.

User: biochick'03

Garden Warrior? Y ou till there?'Y ou've been offlinealong time just for digging ahole.
User: biochick'03

Garden Warrior?'Y oo-hoo. Did they have another thunderstorm in lowa or something? Did helose
power?

User: donttelmymom

Nope. The weather's been fine. [Link: Weather map]

User: biochick'03

So whereishe?

User: Garden Warrior

Sorry guys. | had to hunt up acameraso | could show you what I'd found. [Link: photos] Asfar as| can
tell, these tubes arein al the tracks. Wherever | dug, anyway, and my backyard now looks like
hypermutt's dog's been after it. How big isamole, anyway? These things are about 18 inches down and
afoot in diameter. I'm the closest property to the river, though the crater's aways awvay. BTW, they
come from that direction and seem to run fairly close to the surface until they hit the street beyond me.
Then they dive down and don't come back up. At least there are no tracks in the lawn across the street
or anywhere else | looked, though | only got afew blocks away.

User: donttelmymom



Those sureain't no moles. Moles aren't that big. Not to mention not lining their tunnelswith sted!.
User: Garden Warrior

Not sted. Morelikeredly hard ceramic. Like drain tile, only bigger.

User: smpleguy38304

S0, uh, how gtraight and uniform are these tubules?

User: Garden Warrior

They seem pretty consstent. They bend abit around trees and my house, but there aren't any kinks, if
that'swhat you mean.

User: smpleguy38304

Do you think they're hollow, or solid like roots?

User: Garden Warrior

Definitely hollow. | could hear it when my shovel hit. Let me go back out and take another |ook.
User: biochick'03

Be careful.

User: donttelmymom

Of what?

User: biochick'03

| don't know. When wasthe last time you had instant pipesin your backyard? 1JS, I'm kind of glad I'min
Hawaii. Weve got our ecologica problems—don't ask about the idiots who brought in pigs, rats, and
snakes—hut at least any kind of tunneling critter is going to have to get beneath abig, deep ocean to get
here on its own. Sometimes being stuck on an idand givesyou idand fever. Sometimesiit's reassuring.

User: ecolojest

Wel, if pigs had wingsthey wouldn't need usto get to Hawaii. So maybe when moles have snorkels?
Sorry, therés ajoke in there somewhere; | just can't quite find it. Gotta get to work, anyway.

User: biochick'03
YOU haveajob?
User: survivolojest

Y eah, pretty boring, but I'm addicted to caories. Not to mention aroof, bed, and al that. Happy mole
hunting.

User: smpleguy38304

Oh***x Qh**** Qh**** **x* *x** (Oh double-****, thisste's auto-censoring me. What can |
say?**** Guessnot. Crap. That'stoo mild but at least it's still ****ing there. Who the ****ing ****



wrote this software, anyway?

User: donttelmymom

Hint: try English, not Anglo-Saxon. What the “****” are you trying to say?
User: smpleguy38304

Have you seen the ****ing news? Thisis bad. Very bad.

User: donttdlmymom

English! English!

User: biochick'03

Never mind, check thisout. [Link: Sewer Gas Afflicts lowa Town] * Experts baffled,” they say. But then
they add: “ Strange fumes are emanating from sewersin the rurd lowatown of Gilroy Center. Nobody is
sure what the gasis, but dozens, maybe more, have collapsed on city streets, dead or unconscious.”
[Link: Video] Andif you play the video, you'll seethat whoever filmed it lasted maybe thirty secondsand
hasn't moved since. Where are you Garden Warrior? Get out of there, now!

User: donttdlmymom
Maybe he figured it out and ran.
User: smpleguy38304

Or didn't and didn't. It looks like it's spreading. The news-copters are finding bodies on neighboring
farms. Not just people but livestock.

User: biochick'03
Thisisunred. People don't die on message boards.
User: Garden Warrior

Hey folks, sorry to scare you. So far, my side of town's unaffected. My neighborsare al trying to drive
away, but the way out sarts by going downtown, so if you're into praying, you might giveit atry. My
gster keeps caling. HAf the time she wants me to make arun for it. The other half she wants meto stay
put. Any of you got any ideas on that? I'm on Eustace Drive, which isacul-de-sac, cut off by theriver.
It's northeast of town and while there's not much breeze, it's definitely coming from the southwest, so |
might not have much time.

User: astroman-Fort.Worth

Got it. WebMapsis great. Do you drive ablue hatchback?
User: Garden Warrior

Not any longer. Those satmaps were probably made ayear ago.
User: smpleguy38304

Good thing, | guess. Who'd want to see dl those bodies. Oh, hell, they're probably friends of yours.
Sorry about that. For what it's worth, the news says alot of folks got away—at least those who made up



their mindsfast.
User: astroman-Fort.Worth

Give meamoment. GISwas my minor in college. It's amazing what you can do with WebMapsif you
know how.

User: astroman-Fort.Worth

OK, I've got two factoids. Firgt, | wouldn't try to drive out. The death zone definitely cutsdl of the

roads, S0 if that gasis gtill therein sufficient concentration, you'd need aHazMat suit to get through. But if
you want to swim the river and try to hike, you might get out that way. Asbest | cantell, thegasis
expanding westward, even though that's upwind. I'd guess that means the pipes are continuing to grow in
that direction. Presuming, of course, that thisand your pipes are related.

User: Garden Warrior

They are. When | was out afew minutes ago, the pipes were making this hissing sound. | put an ear to
oneand it wasredly obvious. Then | got adedgehammer and tried to break into it. [emoticon: shudder]
Luckily, whatever they're made of isredly tough. So it's not drifting my way?

User: astroman-Fort.Worth

Not at the moment. There's probably not yet enough to make abig, toxic plume. “Yet” being the
operative word.

User: smpleguy38304
That'sit. Reassure him. Nice job, astro.
User: Garden Warrior

No, that's OK. In the basement, I've got an old gas mask | bought years ago for Halloween. | also used
it to march in an Earth Day parade, even though we don't have much air pollution in lowa. Back then, it
actually worked: at leadt, it took out the exhaust from the tractor pulling our float. And yeah, even then

that seemed ironic ... thetractor, that is. Maybe the damn thing still works. If | can find it. Back in a sec.

User: donttelmymom
Weve heard that before. Maybe you should try theriver.
User: astroman-Fort.Worth

Hell be back. The gasis il fanning west. They're getting cases now asfar asfive miles out. Though
nobody elseistaking about pipes. When they hit Garden Warrior's street, they must have dived deep
and stayed there. Do you think those things learn?

User: survivolojest
Most likely “thing,” not “things."
User: biochick'03

Hey, joker-man, you're back!



User: survivolojest-hill
Y eah. | saw the news. My red namesWilliam, BTW. If GW makesit through, we can joke later.
User: astroman-Fort.Worth

It might be alot more than GW's survival that's on the line. They're seeing dead cows seven miles ot.
Do you think thisthing's building new hubs?

User: biochick'03

Wouldn't surprise me. What isit? An dieninvason?

User: astroman-Fort.Worth

For dl we know, it's space kudzu. Maybe you redlly are safe out in Hawaii, biochick.

User: smpleguy38304

| wouldn't count onit. | bet when it gets bigger it can go deeper.

User: migterl2

Maybe it's some kind of nanotechnology. A terraforming gadget and we're the terrato be formed.
User: geolojest-hill

Wouldn' that be“astroforming?” Sorry. Old habits ... Anyway, it's staying underground, at leest for the
moment. What doesn't it like on the surface? The sun? Wind? Rain? Air? Us?

User: astroman-Fort.Worth
Whatever thisthing is, it'skilling plants aswell as people. [Link: AP photos]
User: biochick'03

What if plants are the primary targets? What would aiens—nanotech, space kudzu, or little green
man—probably see as the mogt toxic gas on Earth?

User: donttelmymom
Phosgene? | don't know. Probably something I've never heard of . Can that polonium stuff be agas?
User: biochick'03

| meant the most toxic COMMON gas. It's oxygen. We need it to live, but back in evolutionary history
the first photosynthetic bacteria nearly poisoned the planet with it before everything else either adapted or
went underground.

User: astroman-Fort.Worth

So you're saying oxygen's awespon?

User: biochick'03

Maybe. Or maybe I'm wrong and were all dead. Any better ideas?



User: Garden Warrior

Not from me. | found the gas mask and it seemsto work. Or maybe it'sjust going through the motions. If
therésaway to check these thingsout, | don't know it.

User: biochick'03

Y ou a'so have to worry about dermd toxicity. Lots of poisons can go through the skin. Wear long
deeves, gloves, etc. | can't promisethey'll work, but they can't hurt.

User: Garden Warrior

Already doing it. So have you guys come up with aplan?
User: smpleguy38304

Y egh, swim, then run.

User: migerl2

Why not just call the cops?

User: astroman-Fort.Worth

I've been trying to do just that, but can't get through. GW, 12'sright: it's not your job to save the world.
Or lowaor however far this stuff might spread.

User: geolojest-hill

I'm betting it's going for the world. 1JS whether it's astroforming us or just trying to make a kudzu
plantation, it's going to need to change more than a corner of lowa.

User: Garden Warrior

When | was akid, my dad used to take me camping. Before we'd go home, hed insist on cleaning up al
thetrash, eveniif it wasn't ours. “If we don't, nobody esewill,” held say. Wdll, | don't think anyoneelseis
goingto get to thisintime. | just switched on CNN. Every third word is“terrorist.” Even if we could
reech FEMA or Homeland Security, | doubt they'd take us serioudly. So, to do it ourselves, what do we
need?

User: biochick'03

Oxygen, lots of it. Someway to break into the pipes. Then away to blow the oxygen into them,
preferably without dying first. Sure you don't want to run?

User: Garden Warrior

Nope. Let'sseewhat | can scrounge up. We've got ahospital, ahigh school that's presumably got a
chem lab, and a couple of hardware stores. | doubt any of that'slocked, but I'll take acrowbar, just in
case. Wish me luck.

User: biochick'03

Good luck! Herésmy cdll phone number if you need it. [Link: Personal sde-note] | should have thought
of that before.



User: astroman-Fort.Worth

Asone of the old-timers here, I'm going to suggest amoratorium on chatter until GW gets back. Time's
going to bevita, so let's not make folks wade through 101 usdless posts. Only post if you've got
something important to say.

User: donttelmymom

Sounds good to me.

User: smpleguy38304

Metoo. But who died and made you king?

User: biochick'03

Shhh.

User: Migter12

One question. Why did GW get bypassed? Why didn't it gas him asit was tunneling by?
User: astroman-Fort.Worth

Who knows? Maybeit figured it made more senseto start in the middle of town. If “figuring” plays any
roleinitsbehavior. Maybeit's genetic. Or programmed.

User: smpleguy38304
The stuff's continuing to spread. Ten miles now. He better get back soon.
User: biochick'03

| just got acal from him! He sounds pretty stressed, even through the mask. It seems he'sjust about the
only living thing left in town. He says he's got awhole truckload of oxygen, in atruck he borrowed when
he found it blocking a street—though apparently “borrowing” meant pulling out the owner's body.

User: donttedlmymom
Did he know the guy?
User: biochick'03

| don't know, but it'sa pretty small town. All he said was it looked like the guy had coughed up big
chunksof hislungs. Therest of the town, he says, isjust plain eerie. Dead animas everywhere, al the
leaves dead on thetrees, but just waving in the breeze, not faling off like it's autumn. There's nothing
green anywhere near the city center, but at least his gas mask worked. And hesmad as hell. Hetoo's
been thinking about the fact the pipes bypassed him, and figures it meansthey didn't take him serioudly.
He wants to make them pay for that, but is going to need help.

User: donttelmymom
That'swhat we're herefor.

User: biochick'03



I'm going to continue relaying messages—it's hard for him to text without taking his gloves off. He says
the gasisindeed coming out of storm sewers, though only afew of them, so there must be asystem of
vaves down thereto direct it. He tried blowing oxygen directly into asewer grating, but it just blew back
out. He compared it to trying to use one balloon to blow up another. What should he do next?

User: astroman-Fort.Worth

He needsto drill aholein one of the upstream pipes and inject gasinto it viaan airtight fitting. That means
getting back to hisown yard, with ... let's see, in addition to adrill, some copper tubing, superglue,
quick-setting caulk, duct tape, super-strong strapping tape, and maybe some caustic chemicalsto soften
up the pipe. What would they have in that high school [ab? Sulfuric acid? Sodium hydroxide? Tell him to
get some extradrill bits, because those chemicas may be as hard on them as on the pipe. He's aso going
to have to be careful to drip the chemicals on only one spot or helll make too big a hole when he breaks
through, and have the storm-sewer problem al over again.

User: smpleguy38304
If he breaks through.
User: astroman-Fort.Worth

Y eah, for dl we know that stuff'simmune to anything he can do. But as biochick said, then were dl
dead, so we might aswell presume he's got a chance. One other thing: he's going to need water to rinse
off theacid, so it doesn't eat through hisfitting. Anything else?

User: donttelmymom

An extraday to collect dl this stuff?

User: astroman-Fort.Worth

Good point. Tl him that if he can't find everything, use what he can find.
User: biochick'03

He's on theway home. Drilling commencesin ... five minutes?

User: migerl2

| hope his protective equipment holds up.

User: biochick'03

Metoo. He'shome, trying the drill. No dice. It just skitters around when he triesto push down on it and
bardly leaves a mark, even though he got adiamond-carbide bit from someone-or-other's machine shop.

User: smpleguy38304

Damn. If this doesn't work, do you think the fedswill figureit out in time to do something useful? Nuke
the place, if nothing else. Heck, they'd never do that. Falout in lowa. Fat chance. They'd let the dienskill
everyonefird.

User: biochick'03

He'strying the acid now. He says he can now scratch the pipe, but not by much. Herinsed it off and



tried the base. Samereault. It works... but only dightly. He wants to know what would happen if hetried
to dternate them without rinsng.

User: astroman-Fort.Worth

Lotsof heat. Hmm, it might actually work. Who knows what that stuff'sthermal propertiesare. Tell him
to watch out; the mix might spatter, and if he holes his gas mask...

User: biochick'03
He hearsyou, loud and clear. It'sworking! The pipe didn't soften—it cracked. He'sin.
User: biochick'03

Widening the hole now, just enough to fit the tubing. Washing off the acid. He says gasis blowing out,
but not al that hard. Apparently the flow is steady but not high pressure.

User: biochick'03

Mounting thefitting ... Good, superglue bindsto the pipe ... Caulk. Duct tape. HE's got it set so when
one oxygen cylinder empties, he can take it out and put in another.

User: donttdlmymom
Ohyesh! Isit working?
User: biochick'03

Too early to tell. He saysthat while he'swaiting, he might aswel| attack the other pipes. He dso says
he's got an ideafor another surprise for the aliens—he seemsto think they're terraformers, not kudzu.
Meanwhile, he wantsto know how long it'll take the oxygen to permesate the system.

User: astroman-Fort.Worth
That's hard to guess. A couple of hours? Too many unknowns. How much has he got, anyway?
User: biochick'03

Enough that hisback is going to hurt tomorrow from lugging it around, he says. Theres more whereiit
came from.

User: biochick'03

OK, there were six pipestota, counting one that wasn't technicaly in hisyard. He'sinto al of them, and
on his second round of oxygen tanks for the first couple. He's now drilling second holesinto them, hoping
to double the dose.

User: biochick'03

Hisgrassisdying, but everything's under control, he says. So he's off for more oxygen ... and his
urprise.

User: donttelmymom

Man, | hopeit'sagood surprise. My girlfriend thought she'd surprise me for my birthday and got ... never
mind. Let'sjust say that tofu was part of it. Hal Let's give the aliens some tofu!



User: biochick'03

What'swrong with tofu? Anyway, GW definitely has something €sein mind, but hewon't say what.
User: migterl2

Isn't oxygen enough? What are they saying on CNN?Isit having any effect?

User: astroman-Fort.Worth

While he was working, the death zone was till expanding, but, let me check ... yes, the rate of expansion
has decreased. That doesn't prove anything but it'sagood sign.

User: biochick'03

"Great” he says, though he addsit would be nice if the gas mask alowed him to drink some coffee. How
long do we think he should keep thisup?

User: astroman-Fort.Worth

Noidea At least until the desth zone quits expanding.

User: biochick'03

He's off for athird truckload of oxygen. He saysthat'll be the end of it.
User: astroman-Fort.Worth

Damn | wish we could have gotten the fedsto listen. They'd have had a boatload of the suff. Still, the
death zone's not expanded any more. Either were winning, or thiswas asfar as the stuff planned to go.

User: biochick'03

OK, he's back. Replacing empty oxygen tanks and starting to add his surprise to some of the taps. He
gill won't say what itis. “I loveyou guys,” isdl | can get out of him. It has something to do with the
second holes he's drilled in dl the pipes.

User: biochick'03

Oh no! He'sfinally told me. | can't siop him!
User: smpleguy38304

What the hell isit?

User: biochick'03

Propane! He's been adding it now for an hour. He figures a big explosion might make anice coup de
grace. Hesgoing to kill himsdlf!

User: miserl2
Holy cow! Did you see that? Fox News had it.

User: donttelmymom



So did CNN. Whad he do? Tossin amatch?

User: biochick'03

Pretty much.

User: astroman-Fort.Worth

Wil he sure did something. They've got gouts of flame popping up miles awvay.
User: Farmer John X

Hell, he probably didn't need the propane. That stuff's probably flammable enough on itsown. Ever try
lighting acow fart? Kindalikethat, | bet.

User: smpleguy38304
Y ou speaking from experience?
User: astroman-Fort.Worth

Who knows, but he's got apoint. If wereright that the diensdon't like oxygen, odds arethey liveina
reducing atmosphere, which means any gasthey do likeis probably pretty explosive.

User: smpleguy38304
What about the impact site?
User: astroman-Fort.Worth

From the aerids, it looks like he got that too. I'd been worried because the oxygen probably wasn't
blowing upstream. But it looks like the fire took out everything. | bet it ruptured the pipes, then produced
abig backdraft or something.

User: nojest-hill
What about GW?He must have cooked himself. Will anyone ever know he saved the world?
User: biochick'03

| don't know about that, but he's not cooked! Singed, yes, but he says that other than missing eyebrows
and gtinky hair, he madeit! Hewas out of contact because the blast knocked him silly, but he's mostly
with it, now. Unfortunately, hishouseison fire, but there are dso flames dl the way back to theriver, so
he's sure he got the source. If nothing el se, when the flames subside, there will be dl kinds of holesfor air
to get in and finish thejob. Not that the feds will ever give him credit.

User: donttelmymom

Or us.

User: biochick'03

True. But you know, | don't think | care. What's the cheapest way to get to lowa, anyway?

User: smpleguy38304



Swim, then run?
User: lumpylavnnotiniowa

Hey, | just found thisforum, and I've got moles. Redlly. Zigzagging al across my lawn. Does anyone here
actualy know what | can do about them?
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When some wishes are granted, it may take along time to decide whether they were worthit....

* k x %

Grabbing the board's nosein hisleft hand, Hisao cut its repellers. Straightening up and angling the front of
the board downward, he kicked in the jets and plummeted from the low clouds toward the choppy sess.

He was soon moving at one hundred fifty miles per hour. A county-sized chunk of the northern Pacific's
surface and the airspace above it had been reserved for the hoverball match. There was nothing for him
to watch out for beyond the occasiona errant seabird. And, oh yes—the opposing team.

Despite hisvelocity as he arced forward and down, the ball rested dmost motionlessin its smashcradle.
From headplug chatter he knew defenders were swarming up toward him. Out of the corners of his eyes
he saw histeam's forwards blocking most of them. Three defenders, undeterred, still raced toward him,
fanning out to stop him from getting off a shot.

Hisao continued hisdive, Sraight at them, and on toward the surface of the sea below them. His
eye-augments began to flash red messages.

WARNING! CONTINUING ON CURRENT TRAJECTORY AT CURRENT VELOCITY WILL
PLACE YOU BELOW GAME FLOOR!

He nodded absently. His augments didn't need to remind him how the game “floor”
worked—overlapping fields from agrid of gyrostabilized levitation disks, perched ten feet above the
ocean's surface atop bright orange buoys. Once he plunged below that floor, the repellers on his board
would have nothing to repd againgt.

Hisao cut hisboard's jets—too | ate to stay above field threshold. The approaching defenders’ monitors
must have relayed them the same information. Surmising Hisao was fated to splash into the drink and go
immobile, the three defenders were a nearly full stop by the time he passed under them on his dead
board—

—and hit the back of awave fast and hard enough to skip back up eleven feet, just abovetheinvisble
fidd-floor, where he cut in hisrepdlers, dammed on hisjets, and lft the defenders awash in the blast of
his spray before they could even swive around to pursue.

Hisao bee-lined toward the god. Now only the godie—his sometime-love, Wilena—hovered between
him and scoring. He flipped open his smashcradle. A flick of hiswrist sent the bal onto and into its
sweetspot pocket. With dl his strength he swung the streamlined and servomotored smashcradle (linegl
descendant of atlatl and jai da basket-glove) forward in agreat Sdelong arc.

The ball shot from the cradle toward the god, moving at athird the speed of sound. Wilenaraced
forward from the virtua net whose space, both real and cyber, she was so diligently defending. The next
moment everyone's eye-monitors flashed projections that the ball would fall short of the god.

And so the ball did, skipping to a stop on the surface of the sea.

Wilenadadomed forward to take the ball. Just as she was about to fish it out of the water with her



telescoping catcheradle, the sphere suddenly leapt a dozen feet off the ocean's surface. A moment later, a
dolphin's body erupted from the water, nose down and tail up, catching with its flukes the same bdl it had
head-butted out of the water an instant before.

With its powerful tail the dolphin smacked the bal, spiking it past the goali€'s outstretched arms and into
thevirtua net.

"Scorel”

No sooner had the defenders overcome their astonishment at the fluky maneuver than their protests
roared up on the comm.

"That's Alphonse! One of Hisao'swork dolphing!™
"Hewaant legdly onthefidd!"
"| thought we were playing this as a Single-species sport today!"

Hisao's teammates, once they were able to stop laughing, came to his defense. No such solo-species
agreement had been made! If everyone checked their playbacks, they'd see that only the regulation
twelve offengve players had been on the field during Hisao's drive—Al phonse included.

Hisao kept out of it. He knew that, in the end, the point probably wouldn't count, but everything—setting
it up with histeammates, the hours spent rehearsing the moves with Alphonse—had al been worth it, just
to see the utterly bewildered look on Wilenas face!

"The dolphin was not entered on the roster,” said Moiraat last, serving asreferee. “Hisao's scoreis
nulled.

Hisao and histeammates did some grutching, but made no officia complaint. An auraof seriousness, of
gravity and fair consgderation, gave dl Mairas pronouncements added weight. Hisao had long found it
inexplicably attractive.

"Now that we've had our little joke,” Moira said, preparing to toss the ball back into play, “how about a
littlelesslevity and alot more levitation for the rest of the game? Hmm?"

She hurled the ball back into bounds, where it was greeted with the laughter of young gods and
goddesses, golden Olympians at play, flashing and moving in waves with the ball and the game.

* * * %

Like everyonein his cohort, Hisao traveled a great deal. He hovercruised the South Seas a dozen times.
Hedived dl the Earth's oceans, from the shallowest sun-dappled reefs to the degpest midnight trenches.
He loved that world. It was one of the reasons he decided to become a cetologist.

Like those few others (hisfriends and work teammates, mainly) who still pursued the arcana of diplomeas,
degrees, and certifications, he endured the interminable forty-plus years of basic formal education—or as
formd asit got, with itsthousands of hours of screen, VR, and headplugged human-peripherd time.

Throughout histraining, he had happily traded such seat-time for sea-time and mobile learning. After a
dozen years, though, even his ocean-diving fieldwork began to seem alittle too much like schoolwork.
For something different, hejoined ateam climbing the five highest pesksin the Himal ayas—without
perfused bloodox, lift boots, or an augment suit. As part of ashifting group of severa friends, he rambled
around the Moon for haf ayear. Bent on climbing the highest mountain in the Solar System, he joined an
expedition to Mars, then followed that up with a cloud-cruise tour of the Jovian amosphere. Hejoined a



crew of off-world ice-divers, too, exploring some of the more important moons of Jupiter and Saturn.

Taking time with their educations was no problem for anyonein his cohort. They free-floated from team
to team, network to network, putting on and taking off new roles, tasks, and ever-temporary jobs asif
they were changes of clothing, updated implants, new hairstyles or skin colors. Like everyone dse, Hisao
too was destined to be forever young. They could dl afford to be cavalier with time.

All except Moira.

Hefirst noticed the difference during one of hisannua “gittings’ for her. She was studying ancient art
media—sculpture, in particular. The Sttings she harangued him and two dozen or so of their mutua
friendsinto, from al over the Solar System, were purportedly part of her ongoing educationa experience.

"Sitting” was an antiquated term for what Moira actudly did. Using the medscan tech to which Wilena
had introduced her, Moiracreated alife-mold of each of them, once each year—minutely detailed
three-dimensiond renderings of their bodies. She then cast in bronze each life-molded subject.

Because the medscan showed each subject with eyes closed and without clothing or hair, there was
something unsettling about the resulting sculptures. Holographicaly projecting clothes and hair back onto
the statuesin overlay, which Moiraaways did, only managed to make the effect even more disquieting.
When she flashed through severa years worth of projections—ever-changing fashionsin appard and
hairstyle, overlain on unchanging statuary forms—the effect made Hisao dightly quessy.

"| cal them Persstent Personae,” Moirasaid. “I took the ideafrom the old practice of making a death
mask—something artists used to do after someone famous got old and died.”

Hisao nodded. He wasn't much interested in archaic art forms. Besides, only non-human creatures aged
and died, these days—like his dolphin friends, unfortunately. True, there were the not unheard-of cases
of death by accidents too obliterating for even the moteswarms to mend—but human beings, getting old
and dying like everything esein nature? That was ancient history.

Y et, over Sx years of Sttings, he began to notice something changing in Moiras looks. Something
different about her face, her body, even her hair. He couldn't quite put hisfinger on it. Then, during one
afternoon of hissixth sitting, he asked Moira something he'd never thought to ask her before.

"Have you ever donelife-molds of yoursdlf?'

In response, she had her mechs bring six years worth of her own bronze Personae into the studio and
place them adongside his. The differences were subtle in themsalves, but contrast made them obvious.
Her face had devel oped creases and furrows that his hadn't. Her body had changed, particularly about
the hips and breasts, in ways he'd never seen in any other woman he'd known. It was asif the
seriousness and gravity that had long characterized Moira's persondity had now begun manifesting in her

body aswell.

Afterwards, when they made love, Moiradid so with a passionate earnestness utterly new to Hsao. It
was exhilarating, even abit frightening. But when she suggested that he stay with her, that he settlein for a
while, Hisao palitely laughed it off.

"No can do, kiddo. Y ou know the spectacle Jorge and his team have planned for thisweek.” Their
mutua friend Jorge was an orbital mechanist whose latest project involved tel epresently steering an
agteroid into theinner Solar System from the Kuiper belt.

"Crashing that skystone of hisinto the Sun, isnt he?'



"Exactly so! He'sinvited meto his observatory, to be part of the private audience tele-immersed for the
actud impact—redtimeinsde the ultimate firework!"

"| certainly wouldn't want you to miss that, no,” Moirasaid, taking his begging-off in stride. Hisao felt
amost like she was being condescending toward him, but he couldn't quite figure out how or why.

As he kissed her good-bye, Hisao was both relieved and obscurdly disappointed. Heading to Jorge's
gyriein Peru, hefelt that, by regjecting her offer to “ settlein,” he had dodged an arrow by which he might
have dearly wished to be struck—if he were about a hundred years ol der.

Hedidn't think much on it again until Moiraexhibited her first ten years of Persstent Personae, in ashow
at agalery in Nuevo Sesttle. She called the exhibit “ Too Too Solid Flesh,” for reasons Hisao was unable
to fathom.

The show was by no meansthe toast of every art critic who'd been given a preview, but the opening for
it drew quite a crowd, nonetheless—and not just telepresently. In that crowd, Hisao saw Wilenaagain,
for thefirg timein quite afew years.

Together they walked among the statues in the pavilioned galery space. Not only werethe rapidly
changing hair and clothing styles holoed onto the Personae now, but streets and city skylines (projected
around them in diorama) built and unbuilt themsalves, shifted and changed in time-lapsed fashion,
completely recycling themsalves every three years or so, just asthey did in redlity.

"Timeincreasingly sublimesinto space,” intoned avoiceover narration asthey walked, their feet
unintentiondlly triggering its comments. “ Nature disgppearsinto culture. Redlity disspatesinto smulation.
Response vanishesinto stimulus. All our depth ison the surface.

Hisao shook hishead.
"Kind of astrange narration.”

"What's stranger here,” Wilena said, looking about at the othersin the gallery, bodies flesh and dectric,
“ishow few of the sitters have shown up in person for the opening.”

Hisao nodded. He'd noticed it too.
"Y ou have to admit there's something alittle disturbing about what she's done with us” he said.
"Y es. Especidly when she puts the statues of herself among al of ours.”

Just then Moirahersdf, mingling, stopped to give both of them quick hugs. Embracing her, Hisao noted
the subtle white streaks in her hair. Some obscure artcult fashion, he supposed. She was more than alittle
busy with her—Three! Count them! Unbelievablel—young children in tow. She wished she could stop to
talk, but ... They understood completely and congratul ated her as she moved on.

Hisao and Wilenaturned back to contemplating the sculptures.
"Unsettling. Therest of uslook so, | don't know—"

"Infantilized?’” Wilena suggested. “Or at best not quite fully pubescent?”
"Wes"

"The hairlessness accentuates that. Makes us more of what we dready are.”



"What do you mean?"

"Areyou homeworlding for awhile?’ she asked. When he nodded, she sent contact info into his
headplug. “ Stop by my lab in Taiga City, and maybe I'll give you something to think about.”

With abrief wave of her hand, she turned and walked away, leaving him both puzzled and curious as she
disappeared into the crowd.

* k% k %

"Y ou do know that Moiras oldest—the little boy, Masao—is your son?’” Wilenasaid, waking with him
into the sterile space of her homdab, brilliant in itsretro chrome-and-white cleanroom decor.

“Oh. Redlly? | hadnit heard.”

"l suspect Mairaisn't mentioning it to any of the children'sfathers, unlessthey ask. Did you see much of
your own bioparents—M other? Father>—when you were growing up?'

Hisao pondered that for a moment.

"They were usudly off working or studying or traveling. Like everybody else, except they were actudly
married—QOpen Probational, twenty-year term. Before my thirteenth birthday | probably saw my
parents, together, more than most children do.”

"Before the Moving On,” Wilenasaid, nodding and leaning against her workstation. “Before ‘ parent’ can
become confused with ‘ playfellow.” And of course there's the incest taboo, too.”

Hisao laughed. Wilenagave him aquizzica look.

"For some reason, whenever | hear the phrase ‘incest taboo,” he explained, “I dways mishear it as
incest tattoo—and into my head pops an old picture of aburly guy with ‘Mother’ stenciled into abicep.”

Wilenasmiled politely.

"Yes. Still, that taboo was one of the few thingsthat didn't redly change—even when the quick, shiny,
tiny things changed everything.”

"The moteswvarms? They'reyour fidd, right?"

"Asmuch as anything e se, yes. Before the Intervention, | might have been called amedical doctor.
Officidly, I'm aspecidist in medically gpplicable biologicaly based nanotechnology, particularly

human-obligate biocompatibles like the motes. In redlity, the motes made people in my profession about
as obsolete as generd practitioners—and for the same reasons.”

Hisao dropped into ahoverchair, douching asit settled and adjusted with hisweight. Wilenatoyed with a
Hoberman sphere paperweight on her workstation's main desk.

"A medical doctor,” he said, the obsolete term strange in his mouth. “ That's why you're working with
Moira?'

"Among other things I'm her ‘ persond physician,” for lack of alessarcanetitle,” Wilenasaid, taking a
seat behind the desk. “And she's given me permission to talk about this with my fellow researchers—and
withyou."

"l thought something odd was going on with her. | mean, three kids? That's practically unheard of."



Wilena shook her head.

"Her Situation is about much more than that, but we can sart there.” Sheflashed a series of diagramsup
from asmall tabletop holo. “ The moteswarms view the suite of physiologica changes surrounding
conception, gestation, and birthing as symptomatic of senescence—and therefore something to be
countered. Femdefertility islargely unimpaired for the first child, more difficult with the second. The
odds are astronomically againgt even the conception of athird.”

"Moira has beaten those odds, obvioudy."

"Yes. About onein fifty million people, both male and female, are like Moirain that they're not
mote-immortalized. Moira can have more than one or two children, but shewill so experience alifespan
closer to what was the human average, before the moteswarmsintervened.”

"Wait aminute. Y ou're saying she's actudly growing old?"

Wilena nodded, flashing up images of human faces and bodies, bald-headed or white-haired people from
those bygone days when human beings grew old and died as amatter of course.

"Moiraisone of those extremely rare individuals who experience what we now consider atavistic aging.
Before the Intervention three centuries ago, though, her type of aging was not atavistic at dl. It wasan
absolutely ordinary and unavoidable part of the norma human life cycle.”

"But—now? Today? That's ridiculous. Moiras not somekind of lower animal!”

"I know it'shard to believe. ‘ Animals die, things pass away, but peoplelast.” That's what we're dways
told, and that's how it is, in our cases."

"But not in Moiras?'
"No. Unliketherest of us, she's maturing. Becoming fully adult.”
"And the rest of usarent—?"

"Actudly mature? No, none of usarethat. Therest of usare al digpaused just beyond the cusp of
puberty. We remain essentidly larva,, indefinitely—permanently neotenized, both physicdly and
psychologicaly. Unending adolescenceis our trade-off for being immortd.”

"How isthat possible?’ Hisao asked, fidgeting enough in the hoverchair to makeit swive dightly. “Why
didit happen?'

"Those are two very different questions. Let'stake thefirst onefirs.” She shot onto the holovirt between
them an image of a coordinate system. “ Thisisagraphica depiction of our species neotenization, our
long childhoods even before the Intervention. The motes dready had that as a starting point, to make
their task easier.

"In every complex organism—including humans, in the past—the onset of reproductive maturity wasthe
first red stage of dying. An unintended consequence of the fact that evolution didn't much care what
happened to you after you'd reached breeding age—and bred.”

Wilenaholoed up another series of images—cdlls, cdlular mechanisms, genelines.

"Some of the sametraits selected by evolution to maintain early life fitness have unsel ected del eterious
effectslater in life. What saved usin youth killed usin age.”



"And that was the thing the motesvarms fixed?"

"One of them. One of the many small changes that led to abig change.” She holoed up a series of further
graphs and diagrams. “ The more you exploit genetic polymorphismsto adjust this neurosecretory
pathway—involving the hypothaamus, pituitary, gonads, and eventudly genera metabolism—the more
longevity increases and the more dowly this curve here gpproaches full sexua maturity onset.”

"Fertility decreases aslongevity increases, then?’ Hisao asked. The diagrams, charts, and creatures
began to swim before hiseyes. “Thisis somefairly heavy-lifting biology...."

"l know,” said Wilenawith asigh of frustration, flash cutting through more holo images—of the humble
nematode roundworm Caenor habditis elegans, of chemosignal/lifespan connections, developmental
arrest, polymorphism, neoplasm and neoteny. “ Sorry. Sufficeit to say the motes carried dl of this il
further, by treating births subsequent to the first as symptoms of senescence that werein need of being,
um, overcome."

"But what were ‘they’ after?’ Hisao asked, staring absently at his own hands. “ The motes are just
swarms of tiny, not-very-bright machines.”

"Indeed, but in their own emergent, decentralized fashion they can share and collectively understand a
great desl—much the same way an ant colony ‘knows' alot more than any single ant in the colony does.
And the woman who created them, well, she waslarger than life, and agenius.”

A blond woman—uwith another one of those old faces—holoed up into the space before Wilena's desk,
her words both spoken and captioned.

"...my answer was swarms of little cellular mechanics diagnosing and repairing time's ravages—what we
doto our bodies” said the ghostly woman in the holo, “ aswell as flesh's thousand inherited natura
shocks—what our bodies do to us.”

"Cherise LeMoyne,” Hisao said, gesturing. “The Mother of Intervention. The person who unleashed the
Welness Plague.”

"That'sright. At the time of the Intervention, she was chief scientist and CEO of Manipulife Corporation.
Her firm specidized in blending traits from programmable machines into programmable life, and vice
versa. All built on LeMoynées discovery of the core Universa Turing Gene, the shortest segment of DNA
on which can be smulated any and al operations performablein DNA."

"Which alowed her to create the motes that re-created us.”
llYall

"'Even as she hersdf was dying of a previoudy unsuspected and undiagnosed cancer'—or so the story
goes”

"A rare uterine cancer, actudly,” Wilenasaid, replacing the holo of LeMoyne with an image half circuit
diagram, haf microbiology illustration. “LeMoyne's diagnosis had cometoo late. She died, but not before
giving the motes their ability to swarm-communicate. She connected the * bots, even gave them links and
search capabilitiesinto the human infosphere—apparently hoping everything we humans had ever learned
might serve asthe motes' classroom, their school, their teacher, their database. She aso gave them their
most important commands, at least after their Hippocratic ‘Do no harm’ substrate.”

Into the air above her desk Wilena holoed up the twin directives, where they hovered in golden numbers
and letters:



1) Eliminate human mortdity.
2) Replicate human consciousness.

"Evidence suggeststhat the motes greet solution to thefirgt directive—the longevity/ birth-limit linkage,”
she said, flashing up images of bio-processes, and graphs chronicling global trends, “came about asa
result of their researching the uterine cancer that killed their creator. They couldn't save LeMoyne, but
forging that particular linkage ended up solving the problem of lingering human hyperpopul ation—which
vadtly increased longevity by itself would have exacerbated, especialy in regionsthat had yet to pass
through demographic shift. Soon afterward, other scientists perfected smilar mote-tech for atomic-level
recycling and energy conversion, which solved the other great problem of the time—materid

hyperconsumption.”
Wilenalooked away, embarrassed.

"One‘hyper’ thing the motesdidn't fix,” she said, standing up, “was hyperspecidization. At leastin my
case. Sorry."

"Minetoo. | should have known more about dl these things, but history has never been a particular
interest of mine."

"Don't beat yoursdf up about it,” she said, placing her hand lightly on his shoulder. “ Our
hyperspecidization goes hand in hand with being psychologicaly nectenized.”

Hisao unfolded himsdlf from the hoverchair and stood up.
lld,.]?l

Wilenaturned away shyly once more as, together, they dowly walked from her workstation, back
through her lab, toward her living space.

"Therel go again, talking shop. Sorry."

"No need to gpologize,” Hisao said. “Very thorough. Just one question: If the motes are so well suited to
overcoming our aging and mortdity, why isMoiragrowing older?"

Wilenamadethat frustrated sigh again.

"No one knows for sure. Some of my colleagues theorize that atavistic aging, like Moiras, resultsfrom a
breakdown in biocompatibility, such that the immune systems of these rareindividuas attack the
motesvarms and counteract their efforts.”

The door out of thelab dilated before them and they walked through.

"Others suggest the problem'’s deeper than just an ‘alergy to the agents of immortdity’ on the part of the
human hogt.”

"Deeper? How?"

"The motes have pretty much achieved the goa of Directive One. From al we can tell, they're not nearly
asfar dong toward accomplishing Directive Two. Perhgps the motes themsel ves must |eave some human
individuals mortal, in order to better understand the nature of individual human consciousness.

Hisao stared at her, wondering if he'd heard right.



"Y ou mean the motes are allowing Moirato age? Maybe even to die? But why?"

"Fully overcoming human mortality and fully understanding human consciousness may not be
complementary efforts,” Wilenasaid. “It's possible that the dimination of human mortaity and the
replication of human consciousness cannot both be accomplished smultaneoudy. Perhaps one cannot
have afully developed individual human consciousness unless one aso has a degp awareness of one's
own mortdity.”

"l don't follow you."

"What if the bracketing provided by desth iswhat givesindividual consciousnessits depth? That's how
theorists of the * directive noncomplementarity’ school posethe question, at any rate.”

Wilena stopped, pausing at the entrance to her deep room.

"Whichever theory you follow, the upshot isthe same. All known cases of atavistic human aging are
characterized by an almost complete absence of motes from the bodies of the aging individuals."

Hisao nodded dowly.
"Y ou promised you'd give me something to think about, Wilena, and you have. Thanks."

Hisdalliance with Wilenain her degp room shortly thereafter—although it might not have smacked of
Moira's passonate earnestness—at least was familiar romance, full of the superficid intimacy and intimate
superficidity that so characterized lovein their time.

* k% k %

Asthe years passed, Hisao travel ed to more and newer places throughout the Solar System and beyond.
He made new friends everywhere, did new things, and experienced new sensations as often as he liked.
Helearned how to speak new languages and play new musical ingruments. Hetired of hoverbal and
moved on to astrosurfing—more dangerous, and so more thrilling, more sensationd, more fun.

Always he found himself among crowds of perennid boy geniusesand intdlligirls, dl glorioudy vibrant and
flawlesdy hedthy—never-changing peoplein an ever-changing world, forever thronging to experience
nove places, people, and things, and just as quickly growing bored and leaving them behind.

Only much later, while talking with the aged Alphonse about Moiras art, did Hisao think again of those
to whom mortal change might still apply.

Moiraslatest mgjor work, Coming and Going, was a strange piece—even for Moira. Likedl of her
more recent work, it was monumenta, starkly visible from athousand miles up, even its smdlest detail
requiring only dight magnification to be seen clearly from geostat orbit. It wasaso built to lagt, or at least
built to resst recycling—one of many reasonsit aroused controversy.

Coming and Going was an immense low-rdief sand sculpture flash-vitrified into a thousand square mile
expanse of dunes and sdt pansin the Sahara Desert. Among the imagesiit featured were two standing
human figures, one male, one female, both titanic and nude, devoid of pubic hair like Moiras previous
Personae, but not bereft of the hair on their heads. The couple both did and did not look like
contemporary human beings.

Themaefigurein the tableau held up his hand asif waving. The two figures stood before the silhouette of
an exploratory probe from the dawn of the age of space travel—which craft purportedly had also once
borne, engraved on a plague of much smaler dimensions, the same congtdllation of images that now
provided the content for the vast sand sculpture.



To thewest of the representationa portion with its human figures and spacecraft stood clusters of more
abgtract information: the position of the Sun relative to the center of the galaxy, the galactic plane, and
fourteen pulsars, a schematic illustration featuring the point of origin of the space probe and itstrgectory
out of the Solar System; a diagram depicting the hyperfine trangtion of neutral hydrogen, its spin-flip
specifying aunit of length, aunit of time, and the binary digit 1—all three smultaneoudy, and dl of those
variants functioning asscale-unitsin the measurements expressed in al the other symbols on the greet
plague of sculpted sand.

"What do you say, Alphonse?’ Hisao asked, over the neura-tap trandator he and his research team had
planted in his swimming friend's head. “Y ou've seen a bunch of other contemporary art. How do you
think this compares?’

"Therest al swiminshalow seas,” Alphonsereplied, in the cryptic way of dolphins. “Only Moiramoves
in deep waters. | would very much like to meet her.”

Hisao nodded. He had figured the old dol phin—the oldest that had ever lived, now—might find Moiras
at interesting.

Alphonse, like Moira, could not be cured of mortdity. All attemptsto transfer the motes into nonhuman
gpecies ended with the motesimmediately kill-switching themsalves. A type of “ gpoptoss,” according to
Wilena Hisao didn't know how much longer the old dolphin would live—or Moiraether, for that matter.

"| think such ameeting can be arranged. I'll get onit.”

* k k %

Until he saw her again, Hisao didn't redlize how long it had been since held last seen Moira. Her hair was
white, like that of the old people in the old-time pictures Wilena once showed him. Moiras face was so
wrinkled and wizened that when she smiled she looked like a creature of a speciesonly distantly related
to contemporary humans. She brought her son—their son?—Masao with her, too.

Moiraand Alphonse spent so much time talking about and modeing the schooling behavior of fish that
Hisao found himself spending more time with Masao than he expected. The amount of action and
attention Moiraand the old dolphin could devote to asingle topic frankly amazed Hisao, whose own
focus tended to skip much more rapidly from one object to another—as his son's also did, he noticed.

Although he was one year chronologicaly closer to fifty than to fifteen, Masao physicaly looked exactly
the latter. Hisao found that he got dong wdl with his son—though more like adightly older brother than
afather. Whatever it was that had caused Moira's atavistic aging, it had not been passed on to
Masao—nor to histwo siblings, Hisao gathered.

"Moira,” he asked her over adrink that evening, when the two of them were done for amoment, “why
didn't you tell me Masao was my son? | might have liked to meet him, get to know him, before now."

"And why didn't you? | wasn't Sopping you, yet you never introduced yourself to him. Wilenatold me
shetold you about Masao, long ago. Y ou've known about him for years—and never visited him."

"Maybe you didn't stop me directly, no, but you never cameto me and said, ‘Masao isyour son.” Why?"

"For the same reason | never told any of thefathers. Y ou were al too immature—like everybody else.
None of you were grown up enough to help me raise these kids."

"Masao says you disgpprove of ‘ children raising children.’”

"It'snot just that. Everything about the world the Intervention has made—it al struck me as somehow too



flashy, too shallow, too trivid, by the time Masao was born. Much superficia knowledge, little regl
wisdom. Too many blessings damn the children.”

"Masao hardly seems damned.”

"No, but the more | looked into the historical records from before the | ntervention, the more | saw a
profundity of character and culture there that seems lacking in our own times.”

"During the Dark Centuries, too? Mass atrocities and mass destruction don't sound like * profundity’ to
me. Were dtill cleaning up the mess"

"Y et even that dark time showed mass creativity too! Since the Intervention, we don't need to think as
deeply. No need to invent or create as much. Our world has been perfected. Cherise LeMoyne
sprinkled fairy dust over the globe. Now, no matter how far they go, Wendy and Peter Pan never leave
Neverland."

"l don't follow you."
"Did you ever talk with Wilenaabout LeMoyne, or about psychologica neoteny, asthey cdl it?’
"Alitte"

"Y ou might want to ask her about that a bit more, then. And | wouldn't worry too much about the time
you haven't had with your son. Y ou have the rest of forever to get to know each other better.”

* * * %

Hisao was sorry to see Moiraand Masao leave—but not as sorry as Alphonse was, he suspected. And
when, only afew years|ater, the dolphin was at the end of his earthly time, hislast thoughts were for
Moira

"Tdl her to keep doing what she'sdoing. Tl her what is popular isnot alwaystrue, and what istrueis
not dways popular. Tell her not to spend so much time accepting others' rejection of her work that she
ends up rejecting their acceptance when it finally comes. And tell her, when she's a death's door, don't
knock!"

The neura tap interpreted the last with a sound almogt like laughter, but Hisao couldn't be sure. He
promised the dolphin held tell Moirawhat held said. Soon the dolphin fell slent in voice and thought, then
passed quietly away. Alphonse was there, but he wasn't there, anymore.

His cetacean friend's death | eft Hisao more saddened than he might have imagined. Out of that sadness
he contacted M oira—who smiled and wiped away atear a hearing the dolphin's last words for her. She
promised she would dedicate her final pieceto him.

Over the following days and weeks and months, Hisao thought from time to time about what Moira had
said, when last they talked in person. When he contacted Wilenaagain, it wasto ask her about
something Moira had suggested.

"Y ou told me one time that our hyper-specialization was connected to our being psychologically
neotenized. What did you mean by that?'

"Theideagoesway back, before digiculture—perhapsto the middle of the twentieth century,” Wilena
sad, checking sourcesin their shared holovirt. “ By the time of the Intervention, most scientific research,
for ingtance, was aready being done by teams of young, hyperspecidized problem-solversand
technicians—'whiz kids—each of whom actualy needed to fully understand only asmdl piece of the



overd| puzzle™

"Which ishow most of ustill work,” Hisao said, nodding. “ Depth of individua understanding isfar less
important than the system of specidizations put together in any team.”

"Right. People who work in specialized teams need to be able to change jobs often, learn new skillsand
information, move to new places and cultures, make new friendsin an ever-expanding socid network.
‘Mature adult’ human animals—evolved to cope with small hunter-gatherer societies of just afew
hundred people—were not al that good at meeting such challenges.”

"So being ‘unfinished’ or ‘immature’ or ‘ postponed'..."

"Meansincreased flexibility of attitudes, behaviors, knowledge—all perfect for working in diffuse,
temporary teams. Ramping up neoteny was afast and smple way to evolve an adaptation—for

adaptability!"
"What'sthat mean for Moira, then?"

"An interesting question. The vast mgjority of us are Hypers—hyperattentives. We prefer rapidly
changing environments, high levels of stimulation, multiple information streams, lots of rapid, specidized
task-switching among team members. We get bored easily. | suspect that's less and less the case with
Moira, as she's gotten older.”

"l once saw her discuss the modding of fish-schooling behavior with Alphonse—for hours on end.”

" She's become a Deeper, then. A degp-attentive. Someone who can shut out the world and focus for
long periods of time on asingle complex problem or object without getting bored. Even before the
Intervention, Deepers like Moirawere dready disappearing. The motesjust helped us become more of
what we were dready becoming.”

"How s0?'
Wilena searched for and then holoed up again the silent blond ghost of Cherise LeMoyne.

"The release of the motes—and the Wellness Plague, with them—was the action LeMoyne took to
addressthe problems she saw in her time. She intervened, as did her creations—even more so, Since
they continued to evolve after their release, even after her death. Taken together, the mote solutionsto
human popul ation and consumption issues corrected most of the problems of the Dark Centuries, as
LeMoyne hoped they would.

"In retrospect, the motes' short biomech life-cycles and swarm intelligence make them the perfect
symbiontsfor long-lived crestures with individual minds, like us. Over timethey havein someways
become morelike us, and we have in some ways become more like them.”

Wilenaflashed Hisao a satisfied smile. He nodded dowly, pondering.

* * * %

After many more years, Moiraexhibited Monument To Unageing Intellect—her strangest and most
haunting work of all.

From asteroidd material, she and her collaborators (their friend Jorge and hislongtime love-partner Li,
most prominently) crafted myriad, smple, solar-powered and mirror-skinned androids of human size:
“Personae,” perssting again. Each Personaincorporated subroutines that mimicked human movement,
aong with sensorsfor navigating loca space and an array of thrusters so that each “individua” seemed to



fly asif inair, or swim asif in water—though al of them werein fact released some dozen degrees above
the plane of the ecliptic, in the space between Mars and Jupiter, where they moved, after their complex
fashion, together and apart.

Moira had programmed each Persona unit with smple rules. Steer clear of anything that is not one of
your local cohort members (avoidance). Steer so asto prevent crowding your local cohort members
(separation). Steer toward the average heading of your loca cohort members (alignment). Steer so asto
approach the average position of your loca cohort members (cohesion). From such rules the Personae,
once released and put into play, quickly organized themselves into throngs of sweeping and shifting
human forms, moving exactly like schools of fish or flocks of birds.

"—or like the swarms of mote-machines which made possible our godhood,” Moira said, when Hisao
stopped a the Moon to visit her on hisway home from the exhibit. “ Or yours, anyway."

He stared at her, unable to get over the way her body had changed. Slumped in her medical hoverbed,
she looked deformed by gravity, even on the moon. Her white hair had grown much more sparse and her
skin seemed paper-thin. Her sunken eyes moved inside their frame of starkly prominent cheekbones like
hoverbalsin smashcradles. Webworks of wrinkles and wattling flesh covered dl that was visible of her
face and neck. She seemed more than ever a creature of an aien species.

Despite that, there ill flared from her the beauty of afternoonsin late autumn. Her eyesflashed, her smile
seemed somehow more mellow, human, and humane than ever—though Hisao wondered how much of
that might be from the hyperox levelsin her rooms.

"LeMoyne had her rules, | have mine,” she said with achuckle. *Y ou know what made me think of
swarms and human motion? That hoverball game, long ago. Where you conspired with Alphonseto
cheat! That waswhen | first thought there might be some similarities between the way the moteswvarms
moved and the way the crowds of us moved.”

Hisao nodded.

"Wilena saysthat the motesjust helped us become more of what we were already becoming. That were
becoming more like them, and they're becoming more like us.”

"Wdl! Good for Wilenal Given her work, she's probably about as close as you unagers can get to
understanding what I'm trying to say—and do. Y ou're in touch with her, then? What ismy ‘ persona
physician’ up to these days?'

"She's got astanding contract to join the crew of along-cruiser, headed out to one of the
habitable-planet star systems. A chief medica officer position.”

"Wilenas going to join the diaspora? Hal Do you know what the origina name for long-cruiserswas,
when theideawasfirst developed?‘ Generation ships!’”

"Not many generations being born on long-cruisers.”
"And no one dying of old age, either. Won't be much for Wilenato do."
"Maybe that'swhy she'sheld off on leaving. But she can join acrew any time she decidesto.”

"Acch, she'sjust waiting for meto diefirst! | haven't seen much of my personal physician lately, but | bet
I'm gtill of some professond interest to her."

"How'sthat?'



"I'm dying of adefect of the heart,” Moirasaid with alaugh. “Whatever else any gods or fates may lack,
they certainly do not suffer fromanirony deficiency!"

"Can't you just get a cardio-replacement?”

"Wilena harped on that too. She's offered lots of options—mechanicass, clonaly grown transplants, you
nameit. | turned them al down. That might be one of the things that's made her unhappy with me, of
lae”

"Why'd you turn them down?"'

"Wilenawould keep me old and diveforever, if I'd let her. Sheld turn meinto a Struldbrugg, a Tithonian.
That's not for me.

"Nope, | think I'll keep the heart I've got, and go when it goes. She won't have to wait long, now. I've
been running through tomorrows like there's no tomorrow, and pretty soon there won't be any left.”

* * * %
Not quite ayear later, Hisao received hisfind message from Moira

"Dear Hisao: If you're seeing this, then | have died. To you, Wilena, and my children, I've sent very
specific ingructions concerning my funerd arrangements. | hope you do not find such specificity
offengve. At first | thought people might have forgotten how to mourn—it's been so long—but it's not
that, redly. Y ou can't forget what you've never known.

"Do takethetimeto get to know our son Masao. For al | may have donein raising him, he's il part of
your world, now.

"Thank you for dl I'velearned from you. Y ou and Alphonse showed me that the only product thet finaly
persstsis process. | could not have created my last work without learning that. The last piece has been
better recelved than | would ever have dared to believe. Go figure.

"l suppose | should say something grand at this late date, reveal some big secret of the universe, so here
itis the human heart is more than just some strangely chambered knot in us, pumping blood through a
maze of mesat plumbing, with just enough chaosin the beat and eddy in the flow to keep thingsgoing. In
theend it will not dlow usthe comforting local illusion that there are separate events and separate
objects. In fact there is no separation. Space, time, the universe—it'sal one.

"Whether you knew it or not, you taught me that, too—you and Wilenaand everyone | knew. Thanks
agan."

Asper Moirds very specific ingtructions, it wasto the vicinity of her last greet work that he, Wilena, and
her children took Moiras body—encased in atitanium coffin sensored, motored, and programmed in

much the same way as the bird-flock Personae of Monument had been, and into whose midst they
released her little desthship.

After the ceremony ended, Hisao and Wilena stood on the observation deck of the transport, watching
the gray coffin drift off in the midst of inhumanly perfect human forms, flawless mirror-skinned cregtures
moving and flashing like shoas of thought, swarms of mind.

"How areyou feding?’ Wilena asked.

"| fed ... nothing."



"Numb. Y es. Same here. Back in the days when people grew old, they comforted each other at times
likethis by saying thingslike‘Lifegoeson’ and ‘ Nothing lastsforever.””

Wilenalooked back to the monumental mobile sculpture asit moved through space before them,
changing and shifting like amurmuration of starlings. Hisao nodded.

He thought about that on the trip home to LaGrange Port. Once there, he stood beside Wilena as she
prepared to board along-cruiser for the stars.

"Back in the days when they called them generation ships,” Wilenasaid, saring at the cruiser
Hyperboreas out the observatory port, “ someone who knew about both space travel and generations
sad that dedling with the speed of light barrier was like coping with the loss of aloved one: Y ou never
actually get over it. At best you just get around it."

Shelooked away from the ship, to him.

"l supposeif we can take forever to get where were going,” she said, “it doesn't much matter how fast or
how dow we go."

He hugged her and bid her aquiet farewell. They both knew they would never see each other again.
Therewas nothing to say, because there was everything to say.

* * % %

Life goes on, Hisao thought as he climbed aboard his big orange-and-red fireboard and did hisfeet into
the augmented footlocks. Nothing lasts forever .

Hisao had dropped from orbit and astrosurfed deep into atmosphere dozens of times on half adozen
worlds. He knew how to play shooting star aswell as anybody. His vintage big board had the best
ablative shielding, deflection tiling, astrogation, and avionics tech to be found. Even on hard burn the
board had enough fud to let him bounce into atmosphere, bolide through, and skip out again—at low
enough angle and high enough speed to avoid becoming a shooting star for redl.

That was the source of the excitement, of course: Although he would never die of old age, he could till
die. Burning up in atmosphere would obliterate him beyond reconstruction. When down came baby,
crashcradleand dll, dl the king's motelings and al the king's mends couldn't put baby together again.

You never get over it. At best you just get around it.

The satellite's airlock doors dilated open. The docking bay railgun shot him on hisboard out of the bay,
toward the mottled ocher, white, and blue of the Earth below. He howled happily ashe kicked in his
thrustersto maximum burn.

Hisao shifted on the board and trgjectories dtered on the fashionably retro heads-up displays of his suit
helmet. The astrogation gear cal ced Earth-atmosphere clearance for each course change, aong with the
board's capabiilities and his own survivahility.

The thrusters cut out. The board's ablative shielding began to burn. He moved back in the footlocks,
angling both his board's nose and histrgectory dightly upward. On hisrearview camsalong fiery stresk
spooled out, man and board ashooting star pushing aredlining course.

Fall to miss, fall to miss, fall to miss! Think like a satellite!

On hisburning plank he bolided through the upper air, arced off just before histrgectory would have
reached extinction point, skipped back out of the atmosphere, and was gone.



Despitetiles glowing red hot, empty fue tanks, and aboard blown of dl ablative shiding and il
burning, the trgjectory plotter moved back into the green—before the astrogation system blew out. The
locator beacon till worked, though, even as he dingzagged farther from the Earth, dropping find fire
behind him.

Hisao drifted, staring down at the shining planet below. Each year, the human population of that world
declined steadily—and not just from emigration, he now knew. On the face of the Sahara, carved into its
skin, he could just make out through thin clouds amale figure, waving—though whether hello or
good-bye he could not tell.

Waiting for arecovery shuttleto ridein on his beam and pick him up, Hisao knew hed pushed himsdlf
and the board—hard. Y et the edge, he redlized, was aready going. Even from such awild ride. Even
from astrosurfing itsdlf.

Life goes on. And on. And on.
| feel nothing. And nothing lasts forever.
That's the sheer hell of it.

In overcoming human desth, had the moteswarms a so overcome something essential to human life? How
long could he keep going, before the edge was so gone he stepped over it? Before he fdl to hit, and
failed to miss?

| could till die....

Below him, the planet was perfect, its people star children of an endless midsummer evening. But if the
garswerefixed, why werethey il falling, secretly, one by one?

He shivered amid the heavens, and the heavens shivered with him.
Copyright © 2009 Howard V. Hendrix
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Novelette THE AFFAIR OF THE PHLEGMISH MASTER by Dondd Moffitt
Evenif you can't change the past, you may be ableto useit....

Peter Van Gaas stared resignedly at the dusty lesther tome on the desk in front of him. De
ondekkingsreis van Willem Hesselz de Viamingh in de jaren 1696-1697. Y et another interminable
job of trandation to dog through for the history of the Dutch East India Company that he was already
past deadline on.

Hewasreaching for his Dutch-English dictionary when the phone rang. He was tempted to ignore it—it
might be his publisher again—but he finally succumbed.

"Hello, isthis Peter Van Gaas?’ It wasavoice hedidn't recognize.
"Yes,” hesad cautioudy. “Who'sthis?'

"Thisis Roy Hendricks at Alternatives Associates. | got your name out of the Time Travelers Register of
Trandators. Y ou do Dutch, right?!

"Wdl, uh, yes, but..."
"Know anything about art?'
"Not very much. Y ou see, my specidty is—"

"It doesn't matter. The client will know evenless. Y ou'll be there chiefly to hold his hand and smooth
things over when he puts hisfoot in hismouth.”

"If you could tell mewhat thisis about, Mr—Hendricks, wasit?'

"Cal me Roy. You're going to go back to seventeenth century Delft and trandate for the client while he
makes adedl to commission apainting. Piece of cake."

"I'm awfully busy right now. I'm not sure | can—"
"Have you ever donetimetravel before, Peter?’

"No,” he said regretfully. Hed often wished he could afford atrip to the past to clear up some smdl point
of research, the way the A-list historians were always doing, but the kind of books hewrote didn't have a
lot of popular apped. His publisher had told him that the East India Company book might be his
breakthrough.

"Theway it works, you'll spend weeks or monthsin Délft till the job's done—an dternate Delft, of
course, that you and Harry create by going back there—and return to the present afraction of a second
after you've left. Y ou won't lose amoment's time on your own work. Y ou'll have afreeridein case
there's anything you want to do in the seventeenth century yoursdf. And—" He lowered hisvoice
confidentidly. “—uwith Harry, of course, the money's going to be out of Sght.”

"Hary?"

"Harry Brock, the celebrity developer. Hell be ashark out of water in seventeenth century Delft. That's
whereyou comein. You've heard of him, I'm sure.”

Indeed Peter had. The hotels, the casinos, the Sea City project, the twelve trophy wives, the omninet
specials, the tabloid scandas, and more.



Hetook alast despairing look at the rat's nest of scribbled notes and moldy old books on his desk and
gaveasigh. “Okay, Roy, I'min."

"Great!” Hendricks said. “Y ou can meet Harry tomorrow. Be here at one. Maybe we can get him to
takeusto lunch.”

* * % %

The offices of Alternatives Associates were astudy in spare e egance, with deek upholstered furniture
and expensive venears. A series of gold-framed oil paintings depicting turning pointsin history lined the
walls of the waiting room. Peter was studying a scene that showed Columbus doing his famous egg trick
for Queen Isabellawhen Roy Hendricks emerged from adoor inthe rear. He said, “Nice to meet you,
Peter,” but didn't bother to shake hands. “Harry'swaiting for usin the Pit,” he said. “Don't say too much.
Let him dothetaking."

Peter followed Hendricks down a carpeted corridor into adim cavern filled with wall-to-wall monitor
screens and alot of incomprehensible electronic equipment. A scattering of techniciansin green smocks,
mostly women, sat at their own screens tapping intermittently at their keyboards. Across the expanse of
consoles, astocky man in loud, expensive sports clothes stood with his back to them, engrossed in one
of the wall monitors. Hendricksled Peter over to him, and the man turned to revedl ared, jowly face and
the best set of ivoriesthat money could buy.

"Harry, thisisyour trandator, Peter Van Gaas,” Hendricks said. “ Peter, meet the one and only Harry
Brock."

Brock looked Peter over for along speculative minute. Findly he parted with apracticed public grimace
and said, “Howjado, Pete. Roy tells me you're some kind of whiz at passing yourself off as an ancient
Dutchie” He didn't offer to shake hands, and Peter remembered that Brock was supposed to have a
phobia about germs.

"Well, uh, | wouldn't exactly cal them ancient where werre going, but...” Peter floundered.

Hendricks stepped in quickly. “ That heis. But more important, Peter happensto be an expert on
Veamea."

"That's my boy!” Brock gave Peter adap on the back that almost knocked him flat. He turned to
Hendricks. “When do we start?"

"I know you're anxiousto get started, Harry, but we've got alot to do first. We've got to bring Peter up
to speed. Get him to agood tempora costumer for starters—to say nothing of getting you and Kimberly
outfitted...”

"Kimberly—ha!” Brock seemed amused. “ Shell take care of hersdlf. She has her own fashion house. As
for me, I'll have my tailor whip up something. Nothing but classdl the way."

"It's got to be authentic, Harry,” Hendricks said doubtfully. “We don't want you standing out like a sore
thumb.”

Peter was darmed to see Brock's face flush with instant rage. “1'm not going to go in some moth-eaten
Halloween costume, Roy boy!” Brock rasped. “My tailor will take care of it. And I'd like to see
somebody try to tell Kimberly what to wear!"

Peter began to see what he wasin for, managing Harry Brock. He sighed and decided to make a good
gart of it. “Mr. Brocks got agood point, Roy,” he said. “He's going to have to pose as some sort of rich



Englishman anyway—there were amillion English dialectsto account for hisway of talking, not thet
Vermeer or any other Delftian would know the difference, or care very much. Same with his clothes.
Authenticity doesn't matter aslong asthe tailoring makes him look rich.”

Brock's color returned to normal, and Roy Hendricks looked relieved. Peter got an unexpected pat on
the cheek asareward. “Listen to Pete, Roy,” Brock said expansively. “ This boy has somekind of a
head on hisshoulders.”

Hendricks shot Peter an gppreciative glance and went on blandly: “ And then there's the money thing. We
generaly use the Moneta private mint in Philly. They do agood job of forgery, and they don't cheat on
weight or purity. Peter can take care of that for you."

"Okay, but I'min charge of thetill,” Brock said. “How much would you say, Pete?’

Peter had no ideawhat it was dl about, but he said authoritatively, “A thousand guildersin silver ought to
take care of it. Not counting living expenses.”

"Okay,” Brock said. Helooked at his watch. “Gotta go. The press conferenceisin an hour. | can't keep
Kimberly waiting. Nice to meet you, Pete.”

When he was gone, Peter turned to Hendricks and said, “ Okay, Roy. Maybe now you can tell me what's
goingon.”

Roy scratched his nose. “Y ou don't watch the vid much, do you, Peter?"

"No."

"Kimberly's hislatest wife. Number thirteen. He's nuts about her. Y ou must've seen her face onthe
coversof al the gossp magazines. But you don't read them either, do you?"

"NO_"

Roy looked at him pityingly. “ She'sasupermodd. A super-dooper supermode. She's got her own
fashion house. And her own retail knockoff line. Her own perfume brand. She's starred in a coupl e of
movies Harry financed. Bombs, but her acting surprised the critics. There's nothing Harry wouldn't do to
showcase her. So of course when he decided he wanted her portrait painted, it had to be Vermeer.”

"And I'm supposed to be aVermeer expert? Listen, Roy..."

"Don't worry about it, Peter. I've arranged to have you briefed by Hugh Elphinstone, the art critic. | sent
Harry to him for abriefing, but you saw Harry—he was too impatient to get anything out of it. The
important thing is you know the language and you're hafway familiar with the era. Y ou handled yoursdlf
well with Harry. Y oulll be asteadying influence on him.”

Peter didn't particularly care for the“hafway,” but helet it go. “What made him fixate on Vermeer? |
gather he knows less about art than | do.”

"Somebody told him Vermeer wasthe best. And that he was somewhat of ararity—there are only afew
dozen of hispaintingsin existence. That was enough for Harry. Rembrandt wouldn't do. Too many
Rembrandts around.”

"What was that about a press conference?”

"He's been talking it up. Harry can't keep his mouth shut. He's been talking it up on his game show and



his puff interviews for weeks. If you weren't such abookworm, you'd have caught some of it. The press
conference will makeit officia. HisP.R. firm's cobbled together a big presentation—dide show, press
kit, and the works."

"Maybel should go."

"I'll get you one of the presskits. And the giveaway that goes with it—aframed print of ‘Girl Witha
Pearl Earring,’” one of Vermeer's hits. Y ou can skip the conference. It'll be a madhouse anyway. Harry
will announce that he's going to be the owner of the world's forty-first Vermeer, or whatever the number
is. Thenthefur'sgoing tofly."

"Why isthat?

Roy made agrimace. “Harry's going to upset amultibillion dollar applecart. | don't know what strings he
pulled to get animport license for apriceess artifact from another timeline, but it's not going to be worth
what he thinks. Coming from another timeline, it won't have a provenance that means anything in this one.
Not by the same Vermeer, y'see. But it'll depress the market for Vermeers and Dutch and Flemish
paintingsin general. The art market's pretty upset about it, let metell you.”

"It'sbeyond me,” Peter said, his eyesthreatening to glaze over. | would have thought that if Vermeer's
such abig ded, there would have been any number of enterprising dealers bringing in new ones ever
gncethetimetrave industry wasborn.”

"Oh, there've been afew attempts to import new Vermeers over the years, but they al seemtofall
through somehow. Maybe they weren't as determined asHarry."

"| il don't understand why Harry's such athreet to the art market.”

"I'll let Elphinstone explain it to you. He's got you booked for three o'clock.”

* * * %

Hugh Elphinstone was a dwarfish man with atight cap of curly black hair. More black hair sorouted from
his nogtrils. He sat crouched behind and ornate desk piled with art books and prints.

"l envy you, Dr. Van Gaas,” he said. “To go back in time and meet Vermeer himsdlf. To vist hisstudio
and see how he works. Maybe to discover once and for al how he applied his glazes to such effect. To
see whét role the camera obscura might have played in hiswork..."

"I'm afraid it wouldn't mean much of anything to me,” Peter said. “1 wouldn't know aglazeif | saw one."

"Yes, yes” Elphinstone said wearily. “Y ou want to know alittle about Vermeer and how to gpproach
him, so that Mr. Brock won't make afool of himsdf."

"I'd gppreciateit,” Peter said.

"Mr. Brock is an overbearing man, yes? He will try to dictate to Vermeer how he wants his wife posed,
how sheis dressed, what expression he wants on her face. That will not work. Vermeer will be very
polite. But he will be very stubborn. For him, the modd will be an eement in the composition—one
element in a serene and mysterious universe of objects arranged just so. He will have certain favorite
props. Perhaps he will want to dress Mrs. Brock in items of hiswife's clothing and jewelry that appear in
some of his other paintings. He did not like to paint portraits as such.”

"Hedid, sort of, in * Girl With a Pearl Earring,” Peter said, drawing on his newly gleaned knowledge from
Harry Brock's press kit. He had found the painting strangely moving.



"Y es, you might say that,” Elphinstone admitted. “Very unusua for Vermeer. No background at dl. But |
doubt that's what Harry hasin mind. Hell want recognizable signature props from Vermeer's bag of
tricks, likethe Orienta rug that appears so many times. And helll want asignatureitsdlf, torubin
everyone's faces. That represents another problem. Vermeer didn't usually sign his paintings. Only three
of hispaintingsare sgned.” He shot Peter asharp look. “How much are you paying him, by the way?"

"l ... uh, that iswe ... thought wed offer him athousand guilders.”

Elphinstone raised abushy eyebrow. “Hell sign his namefor that. He was usualy in debt. Vermeer and
hisfellow paintersdidn't usually paint to order. They cranked out their pictures like sausages and sold
them ready-made at fairs and such. The good burghers of Ddft had a newly acquired taste for cozy
scenes of daily life, and the painters obliged. Vermeer was adeder aswell as an artist, and made most of
his money sdlling other men'swork. Of course the art business in Delft collapsed after the French
invasionin 1672, and Vermeer went bankrupt. It killed him three years later. But that won't affect your
business, of course. Y our little trip will take place some years before dl that happened, if | understand
Roy Hendricks correctly.”

"Uh, | wouldn't know about that,” Peter said.

"Oh, but you must know something about the flavor of the times. | read your excellent book about the
Dutch-English nava wars. Fascinating, but abit dry."

"Thank you— think."

Elphinstone had the grace to laugh. “ The point isthat you and Harry Brock will be received warmly as
Englishmen, despite the bloodshed on the high seas. The Anglo-Dutch wool trade was one of the
foundations of Delftian prosperity no matter what was going on in the East Indies. Leeuwenhoek carried
onacordid correspondence with the Roya Society of London for more than fifty years.”

"Leauwenhoek?"

"The inventor of the microscope. He was a close friend of Vermeer's—served as Vermeer'smodel for a
couple of paintings. Hewas Vermeer's executor during the bankruptcy proceedings years later. Perhaps
you'll have achance to meet him. Hed make agood subject for one of your books."

Peter's head was awhirl. “I've got enough on my plate right now,” he said.

Elphinstone laughed again. Thistime the laugh was not pleasant. “Y ou do indeed,” he said. “When you
get back, you're not going to be very popular with the art establishment.”

* k% k %

There were twelve of them seated around the big rosewood conference table, e even men and awoman
inabig hat. The men were dressed in arange of attire, from somber business suitsto discreetly expensive
gportsjackets and flowery silk neckties. They showed asimilar range of grooming, from exquisite
barbering to bushy mustaches and beards. The woman wore amask of thick age-concealing makeup that
looked asif ahammer and chisal would be needed to crack it.

The man at the head of the table was one of those with a business suit and defensive barbering. He called
the meseting to order with an ivory hammer that had been carved from an illegd whae'stooth; traces of
nineteenth century scrimshaw could still be seen onits surface.

"Thank you dl for coming,” hesaid. “I presume you've al seen the publicity for the Brock Vermeer
plashed dl over the media.”



"The man's adedicated vulgarian,” grumbled one of the bearded ones. “Well have to do something
about him."

"Why bother?” drawled a manicured specimen in aBurgundy sports coat. “Maybeit'll beaVermeer to
the Great Unwashed, but no respectable dealer would touch it. Nor would any museum curator on pain
of excommunication.”

"A Vermeer by an dternate Vermeer isgill aVermeer,” another suit observed mildly.

"Thehdl itid” growled ashaggy character in tailored jeans and combat boots. “1've been negotiating
with the Nationd Galery for eleven yearsfor their Van der Weyden. They finaly broke down and sold it
to me for something like the nationa debt of Liechtengtein. | begged, borrow, and stole, and I'm till in
thewholefor eight million, but | didn't care because | sood to clean up at the auction. Then Harry Brock
had his damn press conference, and now the auctioneer tellsme I'll have to—'revise my expectations
downward’ istheway he put it. The market for Dutch and Flemish art's going to go to hell. Whichis
where | hope Harry Brock goes."

There was an angry hubbub that threaetened to get out of control. The chairman pounded hisivory gavel
to no avail until that woman in the hat indicated that she was trying to speak. The angry voices died down
asthey waited to hear what she had to say.

"We're getting nowhere, Nelson,” she said. “ Thereé's no way to avoid the harsh methods we discussed.”
"Areyou sure, Marietta?’ the chairman said.
"Oh, get onwith it, Nelson. We'rewadting time."

"Very well.” He cleared histhroat. “ Ziggy's waiting outside.” He pressed a button concedled in the
tabletop and the door to the anteroom hissed open.

The man who dipped quietly through was wide and squat and gnarly, and as bald asan egg. Heworea
rumpled gray business suit with shortened legs and |apel s that showed half-erased food stains. He waited
patiently asadog, in an expectant haf crouch, hislong arms dangling at his sides.

"Gentlemen, thisis Ziggy the lce. Some of you know who heisand have dready benefited from his
sarvicesin the past. Ziggy isour problem solver, aren't you, Ziggy?'

The bald man nodded modestly, but didn't reply.

"Thefire at the Colophon Gallery four years ago, did you have something to do with that?” someone
said. There was amurmur around the table.

"Wewon't get into that,” Nelson said.

The board member who had made the mild observation about adternate Vermeers said, “ And how do
you propose to deal with our current problem, Mr. 1ce?"

"Theway | seeit,” the bald man said in a soft hoarse voice that had them straining to hear, “thereés no
need for hasty methods. Y ou send me back to the point in time where he'sjust finished the painting. Then
| dashit. Maybe | st fireto his studio for good measure. He's demordized, see? He's not gonna start
the painting from scratch again—that is, if he goes back to painting at al. Problem solved.”

"Andwhat if the problem isn't solved?’ the board member queried delicately.



Ziggy gave him asorrowful look. “Then| goto Plan B,” he said.
"We don't need to hear about that, Ziggy,” Nelson said hadtily.

"Cdll for avote, Nelson,” Marietta said with an impatient toss of her head. “ Thisis nonsense. We know
what we haveto do."

The vote was unanimous. One of the directors surreptitioudy crossed himseif.

Ziggy watched the vote impassively. Then he said, “I'm going to need a big advance in cash. Therésa
timetrave outfit that'll do an unregistered intervention for enough dinero, no questions asked. And | got
my own expenses.” He named asum, and there was an audible gasp around the table.

Therewas no discusson. The gave hit thetable, and Nelson said, “ Y ou've got it, Ziggy."

Ziggy gave athin smile and the directors relaxed. Nelson and Mariettaleft to arrange the cash. While
they waited, one of the fussier directors ventured, “What are you going to do about the language, Mr.
lce?'

The smile became noticesbly chilly. The temperature in the room seemed to drop. “1 won't be therelong
enough to do any talking,” Ziggy said.

* k k %

Harry had provided a bottle of champagne for Peter's send-off, and he raised hisglassin atoast while
Peter fidgeted at the delay. “Seeyouin...” he began jovidly, then stopped. “But | guess I've dready seen
you, what isit, four hundred years ago? How do you say ‘seeyou later’ in Dutch?"

"Tot straks," Peter replied shortly. “ And it's Nederlands, not Dutch.”

Harry'stailor had outfitted him in acostume drawn from Femish painters of the gpproximate
period—iflaring pantal oons, awhite collar that looked like alobster bib, puff deeves, and a huge floppy
hat. The picture was completed by a scraggly wig that hung to Harry's shoulders.

His new wife, Kimberly, was draped in her fashion designer's conception of what arich Englishwoman
should look like. But the gown was too form fitting, the bodice too low, and the fabric—a twenty-first
century nanoweave more lustrous than silk—too opulent. Peter hoped she could get away withiit.

"It can bealittle confusing, Harry,” Roy said. “Y ou and Kimberly will leave only afew minutes after
Peter, just as soon as we get the coordinates straightened out, but you'll arrive a couple of days later,
after Peter's had a chance to set up lodgings befitting your station as wealthy English travelers, and hirea
maid for Kimberly. Peter's positioning unit will send out asignd and you'll pop up safely indoor, where
no onewill seeyou arrive.”

"We don't want the English colony in Delft to get wind of you,” Peter explained. *Y ou'd never be ableto
fool them, accent or not."

"Do find us adecent place to stay, Peter dear,” Kimberly said, flashing abrilliant impersond smileat him.
“No shabby boarding houses with bedbugs.”

"No bedbugs,” Peter promised. “ Everything's neat and clean in Delft.”
"And seeif you can find alooker for themaid,” Harry said with awink.

"Harry, behave yoursdf,” Kimberly told him.



Roy had been studying the monitor screens. He put down his champagne glass. “Timeto go, Peter,” he
sad.

Peter drained thelast of his champagne. “Uh, Harry,” he said. “I'll need my expense money."

"Got you,” Harry said. He dug into the heavy silk purse dangling a hiswaist and poured afistful of coins
into Peter's cupped hands. Peter kept his hands out and Harry poured more coinsinto them. “ Enough?’
he said.

Peter was thankful that Harry seemed to have no idea of the value of asilver coin in the seventeenth
century. “It should do,” he said.

"Thisway.” Roy took him by the arm and propelled him toward the row of cable-festooned boothslining
thefar wall. “ Do you remember what | told you about using the positioning unit and the little mass
indicator?'

"No problem,” Peter said, patting hisinside pocket.

"I wish | could be that confident about Harry,” Roy said in alowered voice. “Keep an eye on him, Peter.
Kimberly can help. Fortunately she's got agood head on her shoulders. She's not the bubblehead she
pretendsto be."

Peter eased himsdlf into the booth, fegling foolish in what Harry had called his Halloween costume. He
gathered the cloak more closely around him. The last thing he saw before the world vanished was Harry
and Kimberly staring at him through the glass.

* * * %

Ddft sprang into existence around him. 1t looked much like the Vermeer painting that Elphinstone had
shown him, but nothing had prepared him for the actua sight. He was standing on the banks of acand.
There were afew people around, but no one within a hundred yards. A woman with amarket basket
waslooking at him, but looked away at his glance. Perhaps she had seen him appear, but as everything
was norma now, she chose not to believe her eyes.

Across the cana wasthe low jumbled skylinethat Vermeer had captured. A church spire poked itsway
skyward behind the sprawl of brick houses. A sail-rigged barge carrying produce crossed hisvision, the
man at thetiller taking his ease and letting the sails do the work. He was staring curioudy at Peter too,
but he couldn't be sure of what he had seen either, and he wasn't inclined to make afuss.

Peter mentally reviewed the old map that Elphinstone had given him acopy of, and oriented himself.
Behind the waterfront was the Volders gracht, the street where Vermeer's father had once had atavern.
The spire he could see across the canal was the Nieuwe Kerk, Vermeer's parish church, but Vermeer
didn't worship there any more. He had married a Catholic wife and now accompanied her to the Oude
Kerk, where it waslegd for Catholicsto worship aslong asthey didn't make adisplay of themselves. He
found the nearest bridge and crossed to a market square that was fronted by the town hall. It was
crowded with market day shoppersfilling their baskets at the busy stdls. The square was a cheerful
bedlam, with small children running back and forth, ignored by their elders, and stray dogs sniffing
around, hoping for handouts. Nobody seemed to take an interest in Peter, so the outfit that the temporal
clothier had chosen for him must have passed mugter.

He crossed another bridge over another canal, and found himself on astreet he knew to be the Oude
Lange dyck, the street where Vermeer now lived with his mother in law. It wastwo bridges up. Hed
approach Vermeer later, but he wanted to get an unobtrusive look at the place.



He counted houses as he walked, and when he came to the house that Elphinstone had presumed to be
Vermeer's on the old map, he knew he had hit the jackpot. The house was abutted by anarrow dley that
was roofed over to provide some kind of storage area. It was the only house on the street with that
particular arrangement, and it exactly conformed to Vermeer's painting of a street scenein Ddlft. So
Vermeer had painted his own house. Elphinstone would be glad to know that he had settled the matter
for the art world.

He dowed down as he drew nearer and sauntered by, giving his best imitation of an English tourist
checking out the neighborhood. The house was athree-story brick affair topped by an attic with a
shuttered window. A woman with awhite cap and shawl sat in the open doorway, sewing. Another
woman, amaid, sat on a bench outside, peeling potatoes. Neither |ooked up as he passed.

He continued down the street, looking for atavern. Taverns were much the samein every time and place,
with afew exceptions, like Americas Prohibition era He would have afew beers, strikeup a
conversation with whatever idlers were Sitting around drinking at thistime of day, and with any luck, get a
line on whatever houses with readymade servants around here might be available to rent, and where he
might find ardiable maid for an English lady.

"Why can't | gowithyou?’ Kimberly said.

"Because it's abusiness arrangement,” Peter explained again, and you're expected to wait homelikea
good wife while your husband takes care of it. And besides, | don't think it'sagood ideato let Vermeer
seeyou until he's arranged to do the portrait.”

"But what am | supposed to do?" she said.

Harry cleared histhroat. “ Study your phrase book,” he said, sounding uncomfortable. “Have the maid do
your hair. | don't know."

"Ohno! I'm not letting thet girl touch my hair! Where did you get her anyway, Peter?”

It had been over an hour since Harry and Kimberly had materidized in the ground floor chamber that
was to be their bedroom. Peter had sent Mevrouw Coornhert, the widow whose houseit was, on an
errand, so that she would not wonder about the miraculous arrival of her new lodgers. The maid had
been at the rear of the house with the Coornhert servants and summoned to meet Harry and Kimberly
when they could have been presumed to have entered by the front door.

"Mathildé's asteady, rdiable girl, and she comes with agood recommendation,” he said stiffly.
"She gives methe creeps,” she said. “And she doesn't understand aword of English.”
"That'sal to the good, isn'tit?’ Peter said. “ Shewon't pick up on anything we might let drop.”
"Y ou could have picked up abetter looker, Pete,” Harry put in.

"Oh, shut up, Harry!” Kimberly said. “When you and Peter get back, | expect to be taken out to dinner
in the poshest restaurant in town."

Peter spoke quickly, to forestall apromise by Harry. “It doesn't work that way. Harry and | could get a
meal at atavern, but as arespectable vrou, you're supposed to stay home. WEll eat here. Mevrouw
Coornhert has afine cook. Well dineroyally."

Peter could see Kimberly working up to an explosion, and so could Harry. They Ieft hastily before there



could be a scene that would scanddize this serene househol d.

"So, Peter,” Harry said asthey strolled along the Oude Lange dyck toward Vermeer's house, “what did
youtdl Vermear?'

"l didn't tell him anything,” Peter said. “Hewas up in his studio, working. They don't dare disturb him. |
talked to hismother in law, Maria Thins. She ownsthe house, and she runs everything but her sonin law.
| told her | was the secretary to avery rich Englishman, and that he had come to Delft to have hiswife's
portrait painted. | said you were willing to pay top guilder, and her eyeslit up. Hesadow worker, and
they're always short of money. She said he'd see ustoday.”

When they reached the house, they found the front door open and an old woman sitting in the doorway
mending apiece of lace. “That'sMariaThins,” Peter whispered. “ She'swaiting for us."

She looked up asthey approached, but didn't rise. “He's not here,” she said without preamble. “He's
having lunch at the Guild.” Shetossed her head, dmost belligerently. “They eected him head, you know."

Hetold Harry what she had said, and a cloud of displeasure crossed Harry's face. The woman saw it
too, and added grudgingly, “He should be back soon.” Shelaid aside and stood up. “Y ou might aswell
comeinsde”

"Don' they believe in introductions around here?’ Harry said. He and Maria Thins seemed to have taken
an ingant didiketo each other.

"Dit is Mijnheer Brock," Peter said hadtily. "Van Engeland.”

"Ja, ja," shesad. Sheled theway down ahalway whose walls were crowded with paintings, mostly
interior scenes with two or three figures. They ended up in alarge, dim room with more pictures on the
wadls. She did not invitethem to sit down. “I'll let you know when he comes,” she said, and disappeared.

They found two straight-backed chairs and sat. Harry looked around at all the paintings. “ L otta pictures,”
he said.

Peter remembered what Elphinstone had told him. “None of them are by Vermeer,” he said. “He sdls
them.”

"What isit with that broad?’ Harry said. “I thought you said they needed the money."

"She didn't want to look too anxious,” Peter said. “Y ou of al people should understand that. Don't
worry, Harry."

It wasn't along wait. They heard subdued voicesin the front hal, but couldn't make out what was being
said. Mariathins returned and told them, “He's back. Y ou're to go up to the studio.”

They climbed two flights on uncarpeted stairs. A maid with adust cloth was on the landing, dusting the
banister. She stared at them open-mouthed as they stopped in front of the closed door. Peter got the
impression that it was abig ded in this household to enter the studio.

"We should knock,” Peter said.
"The hell with that,” Harry said, and pushed the door open. Peter followed himinsde.

It was alarge room, flooded with daylight from the big windows facing the street. It was sparely
furnished, with a couple of |eather-seated chairs, a small table holding pots and jars containing brushes



and pigments, and a storage cabinet with narrow drawers. The floor was a checkerboard pattern of
black and whitetiles. There were two easdls, the larger one holding an unfinished painting that Peter
recognized from the art books that Elphinstone had shown him. It depicted a hulking man in ablue
robe—"The Astronomer"—reaching out to examine acelestid globe. The mode for the painting,
Elphingtone had said, was Vermeer's friend Leeuwenhoek.

The man at the easdl turned around to face them, abrush in his hand. He had unremarkable blunt features
and shoulder-length brownish hair flowing from afloppy black beret-like hat. He was shorter than either
Peter or Harry. He showed no inclination to speak, so Peter spokefirst.

" Aangenaam, Mijnheer Vermeer. |k heet Pieter Van Gaas. |k kom uit Engeland. Dit is Mijnheer
Harry Brock."

Vermeer gill showed no inclination to speak, and Harry jumped in, in blustery mode and at full volume.
“Let'snot beat around the bush, fella. | heard you were the best painter around, and | want you to paint
my wife. She'sarea looker, like you've never seen, and | can afford to pay top dollar.” He glanced at
the picture of Leeuwenhoek. “Y ou can finish thet later.”

Vermeer had followed Harry's glance, but hisface remained impassive. Peter offered amore gentedl
trandation and apologized for Harry's brusqueness. “He'savery rich, important man, and he's used to
getting hisownway,” hesad.

A long, ddlicate conversation followed, with Harry breaking in constantly to demand, “What'd he say?
What'd he say?’ Vermeer explained obliquely that he didn't ordinarily paint portraits, but when Harry
offered him athousand guilders, his eyes widened and he alowed that he sometimes did character
paintings—tronie or something caled juffers. Peter did not understand the ditinction, but it seemed to
be important to Vermeer. In the end, Vermeer dismissed them with vague assurances and told them to
come back tomorrow with the young lady.

* k% k %

Kimberly was displaying her usua edgy coolness on the surface, but Peter thought he could detect a
certain hidden excitement undernesth. He was afraid she was underdressed and overjeweled. Under the
cloak she had worn in the street, her gown revea ed even more bare flesh than the dress she had arrived
in; it might have belonged on afashion show runway or a the Academy Awards. And the jewdry—a
modernistic platinum and diamond ring from Gucci, adiamond-emerald bracelet from Cartier'sand a
black pearl necklace from Tiffany's—surely didn't belong in the seventeenth century. But it was no use
trying to talk to her; Harry liked it, and that was that.

MariaThinswas at the door. “He'swaiting for you upstairs,” she said. She looked Kimberly over. “Well,
my girl, you look morelike a vriendin than awife.” Peter didn't tell Kimberly what she had said, but her
tonehad sad it dl.

Vermeer had his back to them when they entered. He did not turn around, but went on working. When
he finally turned to face them, Peter could see that the picture of Leeuwenhoek had been removed. It had
been replaced by ablank canvas, and Vermeer had been applying a chalky ground.

There had been other changesin the studio too. The celestial glove was gone, replaced by a decanter
and two wine glasses. So Kimberly was going to be the kind of woman who was plied withwine by a
man with questionabl e intentions—the theme of a couple of the paintingsin Elphinstone's art books.
There was alute on the table. So she was going to have artistic inclinations. There was an inkwell, paper,
and a couple of quills. So she was romantic—Elphinstone had explained that |etter writing or letter
receiving was a synonym for romantic intentions.



Or maybe not. Maybe Vermeer wasjust trying out his props.

There was another addition to theroom. A curved mirror in agold frame hung on thewal inline of sight
of the easd. Vermeer explained that he was going to paint adistorted image of Harry inthe mirror. It
would look like amere smear of color, and only become recognizable as Harry when viewed in another
curved mirror. The ideawas to show that the woman in the portrait waslooking directly at her lover or
seducer. It was the sort of virtuoso trick to be expected of amaster painter like Vermeer.

Peter trandated what Vermeer had said, and Harry was ddlighted by theidea. “ That'll show the snobs
and Doubting Thomases!” he chortled. “It's as good as a signature and a certificate of authenticity.”

"Y ou're getting your money'sworth, al right, Harry,” Kimberly said dryly.

After that, Vermeer ignored Harry and Peter and spoke directly to Kimberly, using Peter only to
trandate.

"You will find ayellow garment trimmed with erminein the next room,” he said, spesking dowly and
diginctly, asif hewere giving ingructionsto achild. “Go and put it on. And you will have to remove your
Englishjewdry. | will give you my wife's pearl earringsto wear."

Kimberly left with eyesflashing, but came back wearing the garment in question hanging defiantly open.
“If hethinks I'm going to cover up my best assets, he's crazy,” she said. She handed her jewelry over to
Peter and said, “ Take good care of them, darling. That'samillion bucks worth there."

Vermeer went to the cabinet and took out apair of pearl earrings and amodest pearl necklace. Kimberly
tossed her head to show her displeasure, but put them on.

Vermeer said patiently, “Half turn your body to the light. Another bit. Just s0. Now turn your head
directly toward me, asif | were Mijnheer Brock. Pick up the lute. No, put it down. Pick up one of the
wineglasses."

After ahaf hour of this, Harry was bored. “I'm going for awalk,” he said. “Does he need me?"
"No, helll get your face later,” Peter said.

"Do what the man says,” Harry told Kimberly. To Peter, he said, “I'll meet you back at the house."

* k x %

A month later, Harry was even more bored. His likenessin the curved mirror, reduced to ablur after
endless geometric caculations, had been committed to canvas, and Vermeer had no further usefor him.
Now Vermeer was concentrating totaly on Kimberly, working with exasperating downess, sometimes
taking daysto paint asinglefold in the nanofabric dress that now peeped out from under the yellow coat,
or to refine areflected patch of light in the wineglass she held. It was excruciating to watch.

"What do you think, Pete?” he said. “How long isit gonnatake him?'
"l don't know,” Peter said. “It could be months.”

"Yeah,” Harry said glumly, staring at hisbeer. “That'swhat | figured. I'm not doing much good hanging
around here, am 17?7

"Don't say that, Harry. Kimberly needs your support.”

"Baoney. Sometimes | think she doesn't even need you to interpret. Somehow she knows what he wants



her to do without alot of talk."

"Relax, Harry. I'll get usanother beer.” He signaed the innkeeper.

"I'd give anything for adecent martini,” Harry said. “| thought Dutch gin was supposed to be good.”
"Noice, Harry. That's the problem.”

"I'm going crazy. There's nothing to do here. I'll go bonkers-poo if | have to admire one more cand or go
to the countryside and look at windmills on one of your littlefield trips.”

"I'm sorry, Harry. It wasthe best | could do. No nightlife here.”

"What | thought, I'd take alittle break. Go uptime for afew days, and come back a coupla months later
when the painting's finished. Y ou can sgnd Roy on your little gizmo and hell send me back at theright
momentintime”

"It would be hideoudly expensive, Harry. It would count as another round trip.”
"What thebleep do | care?| can afford it.”
"And it would leave your registered timeline wide open for anincurson.”

"So what? So some arty snoop comes back here for alook? What could he do? I've got Vermeer tied
up. Infact, if he saw what was going on with the painting, it would only add to the authentification.”

"l don't know, Harry. It doesn't seem fair to leave Kimberly alone herefor al that time."
"Kimberly's atough broad. She can take care of hersdlf.”
Peter had no answer for that. Harry was aready caught up in hisvision.

"I'm going to throw myself aparty & LaMode. I'll invite the cream of society. Hollywood, Bollywood,
Wall Street, Washington, the Art Mafia—even Elphinstone, the little twerp. The Times guy and dl thebig
enchiladas who looked down their noses at me when | wasjuggling my way to thetop. It'l befirst class
al the way—champagne, caviar, lobster burritos, LaMode's pheasant piroshki.”

Peter waited it out. There was no way to stem the flood.

Harry drained hisglass. “Let'sgo. Mrs. Coornhert'sin bed. I'll wait outsde while you tell Kimberly."

* * * %

Roy Hendricks frowned in puzzlement as Harry stepped out of the booth alone, the programmed five
seconds after the three of them had disappeared. “What's going on, Harry?’” he said. “Where are Peter
and Kimberly? And the painting? The program was st to pick you al up when Peter's sgnal specified
the new coordinates.”

"Change of plans, Roy,” Harry said. “I'm taking alittle break. Coupladays. Y ou're sending me back a
little further up thetimeline. A few more months. Peter will send—has sent—another sgnd to give you
the new coordinates.”

"Harry, what have you done? Y ou've screwed up your mass alowance for starters. And | don't know if |
can send you back in a couple of days. I've got to reprogram, and we've got to get the capacitors up to

Speed again.”



"Youll find away, Roy. Money 4iill talks."

* k% k %

Peter peered through the lens at a swarming profusion of microscopic creatures, wriggling their way
through the universe contained in adrop of water. Beside him, Leeuwenhoek could barely contain
himsdlf.

"Well then, Mijnheer, what do you say now?’ Leeuwenhoek said.

"Agtonishing,” Peter said diplomaticaly. He had seen parameciaand other protozoans under greater
meagnification in hishigh school biology class

"Wl then, when you return to England you will tell the Roya Society that you have seen my animacules
with your own eyes. In their latest | etter to me, they stressed the importance of having my observations
verified by atestis ocularis, not that | understand their infernal Latin.”

"l will be happy totdll the Roya Society what | have seen,” Peter said.

Leeuwenhoek sighed. “It ismarvelous, isit not, that philosophy and science have not been constrained
between our two nations despite our nava battles.”

The man Vermeer had painted both as an astronomer and a geographer was asimpressve ashis
pictures. Hewas abig, burly fellow with ano-nonsense air about him. Still ahead of him, Peter
remembered with apang of pity, was the sad duty of serving as executor for hisfriend's bankrupt estate.

"Yes, marvelousindeed,” Peter said. “It gives us hope for the future.”

Leeuwenhoek had more to show him, but Peter remembered that he had left Kimberly alone too long
with Vermeer. Harry's departure had emboldened him to sneak off more and more frequently. He had no
misgivings though. There was abook in Leeuwenhoek, maybe abest sdller. It would be his next project
after he finished hisbook about the Dutch East India Company and their war with the English East India

Company.

"| regret that | cannot stay longer, Mijnheer,” he said. “But may | come and see you tomorrow? | would
liketo learn more about your life and work."

* * * %

"It's about time, Peter,” Kimberly said. Shewasin asnit. “Y ou didn't even makeit back for dinner. | had
to gt donein tha dining room while the kitchen maid paraded in and out with one indigestible course
after another. I'll scream if | see another turnip.”

"I'm sorry,” Peter said.

"I have no oneto talk to. My so-called maid, Little Miss Frozen Face, isno help. At least Harry was
good for alaugh onceinawhile.”

"TherésVermeer. Y ou seem to be getting along dl right with him."

"Oh sure. The conversation is scintillating. ‘Move your head alittle to theright. Part your lipsjust a
shade. Don't look at the wine glass, look at me.” | know every single boring word in hisvocabulary. |
don't need atrandator."

"Kimberly..."



"I don't need atrandator. | need agoddam human being.”
Her voice had softened. Peter involuntarily took a step closer. Kimberly'slips parted moistly.
Oh no, Peter thought. He stopped himself, took a step backward. “| better go now. Sleep tight.”

Thelook in her eyes was one of unmitigated fury. “ Don't bother to come to the studio tomorrow, Peter,”
she spat. “ Go and have your dlly fling with whatever little juffer you seem to have found for yourself.”

Hefled. He did not stop to wonder where she had picked up the word.

* * % %

The other directors were absent. There was only Nelson and Marietta waiting in the darkened
conference room when Ziggy arrived.

"You saw the mediacircusat LaMode, | suppose?’ Mariettasaid.

Ziggy nodded. “It just makesit easier. | don't know why Brock decided to return to the present for afew
days, but I've got atracer planted in the Alternatives Associates system. As soon as Brock reenters his
Vermeer timdine, itll pinpoint the exact date the painting isfinished. I'll be right behind him. In point of
fact, | can arrange to be alittle ahead of him. When he arrives, hell find the painting dashed to ribbons
and the Vermeer household trying to put out afire."”

"Plan A7’ Marietta asked.

Ziggy nodded again. “Timing iseverything."”

* * % %

Harry popped up in the bedroom just as Peter arrived to get Kimberly. “I got your signd,” he said. “This
istheday, huh?'

"Yourejust intimefor the unvelling,” Peter said. “Vermeer put the finishing touches on the painting last
night. We're supposed to meet him in the sudio thismorning.”

"Wheat did you tdll him about why | was gone these last months?*

"l said you had to go back to England on diplomeatic business. He wasn't much interested. Mevrouw
Coornhert might wonder how you got back in the house without her seeing you."

Harry grinned and turned to Kimberly. *Y ou should have seen the bash at LaMode, doll,” he said.
“'Everybody that mattered and everybody that nattered” was the way the Post columnist put it. And
remember, it was only aday, running time, after the splash our send-off press conference made. And
when we get back with the Vermeer, it will be only one more day later. Three splashesinarow. You
can't beat that for publicity.”

"Thanks, Harry,” Kimberly said dryly. “ That'salovely thought.”

"Don' belikethat, doll. I'll makeit up to you."

"Goody. With what? A press party at The Wadorf?'

"I hateto interrupt,” Peter said, “but we better get going. Vermeer'swaiting for us.”

It was agray overcast day in Delft, but it was amarket day, so the street along the canal was crowded
with people flowing toward the market square. The cana was crowded too, with boats and barges of



every description riding low in the water with cargos of fish, produce, and household goods. A koff and
agaff-rigged barge collided, and the pole men were having an argument. Some of the passers-by
stopped to watch, and the three time-travel ers had to push their way through the knot of people who
were collecting.

When they reached Vermeer's house, the door was open but no one was in evidence. The housemaid
would have gone to do the shopping, and perhaps the children had gone with her, but it was odd not to
seMariaThinsat her usud post.

Peter struck his head inside the door, and the problem was solved when he saw Vermeer coming down
the corridor toward him, while Maria Thins stood in the doorway to the great hall with her armsfolded.
They must have been conferring, no doubt about the money they were going to get from the Englishmen.

"Goedemorgen, Mijnheer, please comewith me,” Vermeer said to Peter, and they followed him up the
gairsto the studio.

The door to the studio was locked, asit usualy was, and that was what made it odd. Peter could hear
sounds coming from insde, noises that sounded as if someone were tossng furniture around, and glass
crashing to thefloor.

Vermeer heard it, too, and he hurried to unlock the door and push it open. "Nee, neel" he screamed as
he burst through the doorway with Peter and Harry close behind him.

A short, wide, bald-headed man in a cheap twenty-first century business suit was standing in front of the
easdl with awicked-looking knife in his hand. He had vandaized the studio, to judge from the overturned
chairs and the smashed jars of pigment, and he was preparing to dash Kimberly's portrait.

Vermeer flung himsalf on the intruder and tried to wrest the knife from him. The man tossed him asde as
eadly asif hewere asack of feathers.

Peter jumped on the bald man next and tried to get hold of hiswrist. But the man, though at least ahead
shorter than Peter, was surprisingly strong. He broke Peter's grip easily and pushed him violently aside.
Peter landed painfully in the litter of broken glass and pottery. The man turned again toward the canvas,
hiskniferaised.

"Oh no you don't, you son of abitch!” Harry yelled, and jumped him. His luck was no better. The bald
man whirled and plunged the knife into Harry's midsection.

Before he could withdraw the knife, Peter was on hisfeet with aheavy pitcher in his hand—one of the
few unbroken pieces of crockery he had found on the floor next to him. Possibly it had been too heavy to
bresk easily.

But it broke now. He sivung wildly and smashed the pitcher squarely on the intruder'sbald dome. The
man dropped to thefloor like afdlen tree.

Only later would Peter redlize that his weapon had been the pitcher that Vermeer had used for apropin
his painting of the milkmaid.

Vermeer'sfirst thought was for the painting. He checked it over to make sure it had not been scratched.
Then, with asomber shake of his head, he turned to where Harry was lying on the floor, with Kimberly
bending over him.

"Your friend Brock,” Vermeer said to Peter in ashaken voice, “ishe..."



"He's dead asamackerd,” Kimberly said. Tears were running down her face. “Poor Harry,” she said.
“Who would have thought that hed give hislivefor art?"

* * * %

Maria Thins sent the maid to fetch the hound besters, as the waich were called in Ddlft. They arrivedina
matter of minutes, four beefy men armed with truncheons, alittle annoyed a having been dragged awvay
from their dutiesin the market square. They expressed no particular surprise at the bald man's unusua
clothes, and led him away, his hands bound behind his back.

"What will happento him?’ Peter asked MariaThins.

"Oh, helll be hanged for murder. Or it may not be as Smple asthat. Sorcery may beinvolved. In that
case hélll be burned at the stake."

She pried adistraught Kimberly away from Harry with the help of the maid, and sat down in one of the
chairs. The maid ran off to fetch aglass of wine. Maria Thinsturned to Peter.

"What do you wish to be done about your friend?’ she asked.

Peter looked at Kimberly, but she wasin no shapeto ded with anything. “We must leave for England
today, unfortunatdly,” he said. “ Mijnheer Brock would have wished to be buried here in Delft. He has
expressed affection for the place many times.”

"The Old Church or the New?'

Peter knew that she belonged to the Oude Kerk and chose the path of least resistance. “The Old
Church,” he said.

"I will seetoit,” MariaThinssad.

* * % %

A waiter went by with atray full of cocktails and Peter snagged one for himsdlf. Hetook asip. It wasan
impeccable martini, crisp, dry, and ice cold.

"Dutch gin,” he decided.

Beside him, Elphinstone was till working on hisfirst drink. “Harry served nothing but champagne & his
bash last night,” he said.

"Kimberly'salittle more imaginative. Have you been to the buffet table? It'sal Dutch treats. Poffertjes,
rolmops, bite-size uitsmijters. And the décor. She'sgot her portrait displayed in alittle a cove that
replicates the room in the painting itself. I don't know how her decorator came up with dl the props so
fedt."

"Gimmickry, pure gimmickry. Or | should say impure gimmickry. That'swhy the art world won't take the
painting serioudy.”

"Kimberly doesn't care,” Peter said. “The commercid world takesit very serioudy. Christie's wanted to
put it up for auction. Their estimate was astronomical. But she turned them down. She's going to hang
onto it. It'sworth moreto her in publicity. Shetold me she'sgoing to leaveit to the Met in her will."

"The Met won't teke it. Not when my colleagues have taken the line that aVermeer from an dternate
timelineisn't an authentic Vermeer. I'm abit of apariah in the art world, you know."



"Y ou're taking the linethat it's an authentic Vermeer?*

"Well isn't it? Same hand, same eye, same spirit. We have much to learn from it. I'm doing an article for
Art Directions celebrating the gppearance of anew Vermeer in our world. Why not? The music world
doesn't have these prejudices. And | heard there's a project afoot to get another play out of

Shakespeare.”

"It open thefloodgates.”

"About time.” Elphinstone finished hisdrink and looked around for awaiter.
"Look,” Peter said. “1 think Kimberly's going to make a statement.”

They moved with the crowd to get closer. The 3D-cameramen were jockeying for position and reporters
were shouting questionsthat were lost in the noise.

Kimberly got them quieted down. She was stunning in the jet-black mourning pants suit that her designer
had whipped up for her overnight. The cleavage was tasteful and covered with awispy mesh. Tiffany's
had provided an approximation of the pearl earringsin the painting.

"Shhh!” Peter shushed areporter who was trying to get a quote from Elphinstone.

Kimberly was doing the somber bit aswell as she did everything e se. She had toned down her natural
vivacity, and even managed to have atear trickle down her cheek, fortunately without damage to her
waterproof makeup.

"Thank you dl for coming. Y ou've dl heard about Harry's tragic end in the seventeenth century, where he
gave hislifeto bring art and beauty to thisworld of ours. It'struly atragedy that he can't be here with us
to share thismoment of histriumph. But he'sburied in Ddlft, acity that he cameto love, though it'sa Delft
in another universe. The painting that | brought back with meisHarry'slegacy to this universe and does
honor to hismemory.”

She dabbed at another photogenic tear. “It'salegacy that will aways keep Harry Brock's name aivein
this here and now, and | will dways be faithful to the memory of that dear, dear man.”

In another time, flashbulbs would have been going off, but asit was, the ambient light suddenly intensified
all a once asthe photographers made the most of the moment.

Kimberly's trademark liveliness returned without a skipped beet, and she said, “Now you'll al want to
see theworld's newest Vermeer masterpiece. A note to the press: the painting will be on display to the
public for the next two weeks here a the gallery.

White-gloved attendants were removing the velvet ropesin front of the acove, and there wasarush to
bethefirst in line. Peter passed up the opportunity to take advantage of his position, and got in line with
therest. Out of asense of noblesse oblige, helet Elphinstone get in line ahead of him.

When it was histurn, he sood in front of the painting for most of the alotted minute. It was hisfirst
chance to get agood close-up look. Hed watched the portrait taking shape day by day for months, but
he'd dways been standing well to the sde. And then, in the excitement after the mysteriousintruder had
been led away by the hound beaters, he hadn't thought to examine the canvas. Vermeer had had it
wrapped up in atrice, it had been borne away by Kimberly, and he hadn't seenit since.

It was beautiful, otherworldly. The woman in the picture was unmistakably Kimberly, but it wasa
Kimberly that transcended redlity. Peter let out his breath, and in hisremaining secondsturned his



attention to the curved mirror in the background, where Harry's scrambled image was trapped for
eternity.

Ignoring the attendant who wastdling him histime was up, he turned around to see what Harry'simage
looked like in the real curved mirror on the opposite wall.

It wasn't Harry.

There, with adecidedly lubricious expression on itsface, was theimage that Vermeer had painted of
himsdf.

Copyright © 2009 Dondd Moffitt
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The Walls of the Universe

Paul Melko

Tor, 384 pages, $25.95 (hardcover)

ISBN: 978-0-7653-1997-5

Genres: Adventure SF, Pardlle Worlds/Other Dimensions

* k% k %

Every so often, ayoung man recelves astrange gift or develops an unusud ability, and then goeson to
adventures that explore some classicideain SF. It happened with Kip Russdll and dlieninvasonin
Robert A. Heinlein's Have Space Suit, Will Travel ; with Danid Egkinsand timetravel in David
Gerrold's The Man Who Folded Himself ; with Davy Rice and teleportation in Jumper by Steven
Gould, and to various other heroes of classic Heinlein and André Norton juveniles.

Meet John Rayburn, and prepare for an action-packed tour through parald universes.

John, ahigh school senior, isminding his own business on hisfamily's farm when he encountersa
surprising vigtor: himsdlf. Or rather, an dternate verson of himself from apardld universe, John Prime.
Prime has a portable device that allows him to travel between pardle universes, each of whichis
numbered (John's home universeis 7533). Prime has a get-rich-quick scheme, and he wants John's help.
Rubik's Cube, familiar to Prime but unknown in John's universe, will make them afortune. Countless
other universes must contain countless inventions that could be exploited.

To prove hisfantagtic story, Prime offersto loan John the transfer device for 12 hours, so John can travel
to afew other universes and then return. John agrees, and jumps into universe 7534. And that'swhen
things start to go wrong.

When the 12 hours are over and hetries to return to 7533, John learns the awful truth: the deviceis
broken. It only counts forward, not back. Prime lied to him, took over hislife, and exiled him from his
homeuniverse.

John soon learnsthat pardld universes are dangerous places. Some are tantalizingly familiar, others
completely alien. He encounters vicious beasts, merciless police sates, and the nightmare danger of
materiaizing insde amarblewall or buried in the ground, immobile and forever unable to reach the button
that activates the device. Further, he discoversthat there are other cross-universe travelers out there:
some high-tech societies routinely exile their criminas and troublemakersto lower-tech universes, where
they prey on theinhabitants,

John finds auniverse not unlike his own and determines to settle down and devote histimeto trying to
understand (and possibly fix) the transfer device. In the process, he accidentaly introduces pinball to his
new universe ... and soon, he has attracted the attention of some mysterious bad guys.

This sort of book usuadly includes a coming-of-age story, and The Walls of the Universeisno
exception. John faces serious questions of morality, starting with the temptation to trick another John
Rayburn like Prime tricked him—and culminating with the inevitable moment when he holds Primésfate
in hisown hands.

All indl, the story of how John triumphs over hisvarious difficultiesisfun and exciting. The Walls of the



Universe isdefinitely recommended.

M
City at the Edge of Time

Greg Bear

Del Rey, 476 pages, $27.00 (hardcover)

ISBN: 978-0-345-44839-2

All the Windwracked Stars

Elizabeth Bear

Tor, 368 pages, $24.95 (hardcover)

Genres: Dying Earth, Far Future/Clarke's Law, Science Fantasy

* * * %

Asusud, it started with H.G. Wéls. In The Time Machine he presented afar-futurein which everything
had worn down: the Earth, the human race, even the Sun. John Campbedl's“ Twilight” and Arthur C.
Clarke's Against the Fall of Night further explored these cold, cheerless eras, where advanced science
became decadent magic, and science fiction was al but indistinguishable from fantasy. It fdll to Jack
Vance to produce the book that would give this subgenre its generdly accepted name: The Dying Earth.

Dying Earth novels have been out of favor in recent years. In fantasy, the subgenre devolved (what e se?)
into generic sword-and-sorcery; in SF, it seemed that Michael Moorcock's “ Dancers at the End of
Time" series had said everything there wasto say.

Now, two writers named Bear have blazed trails into thislong-unexplored territory, and they've come
back with some pretty compelling visons.

Greg Bear's City at the End of Time beginsin the present day with three dreamers: Danidl, Ginny, and
Jack. Each, in hisor her own way, iscast adrift in time; each, in hisor her own way, islinked with acity
in the unimaginably distant future. Thiscity, the Kapa, isthe last crumbling refuge againg thefina night.
And before the end comes, dl three dreamers have their partsto play.

Elizabeth Bear's All the Windwracked Stars starts with the desol ate aftermath of a battle, the defest of
the Children of Light on the Norse-flavored world of Vadyrgard. Two survivors of that battle find each
other: Muire, the last Vakyrie, and Kasmir, awinged steed.

Curtain fals, rising 2300 years later. Human civilization on Vadyrgard, once risen to tremendous heights,
has fallen; one decrepit domed city remains, ruled by the despotic Technomancer. Muire waksthecity in
search of something she never expected: another surviving Child of Light.

These are two very different books, but they share some of the same sengbilities: grand expanses of time,
epic events, technology so advanced that it's magic, powerful heroes and implacable villains, and the
congtant presence of entropy and despair so palpable that they might aswell be charactersin the story.
Thisis sciencefiction taken to the level of mythology. If that sort of thing appeasto you, thisis one Bear
market you don't want to miss.

* * * %

Steal Acrossthe Sy



Nancy Kress

Tor, 336 pages, $25.95 (hardcover)
ISBN: 978-0-7653-1986-9

Genres. Alien Beings, Other Worlds,
Psychologicad/Sociologicd SF,
Rdigious/Philosophicd SF

* * * %

| don't think Nancy Kress can write a bad book.

Aliensland on the moon and place an ad on the Internet (it's the best way to reach alot of peopleina
hurry). Cdling themsdaves the Atoners, they claim that ten thousand years ago, they wronged humanity,
and now they'relooking for volunteersto visit seven planetsto “Witness.” The Atonerswon't reved the
nature of their foul deed, nor will they show themsalvesin person.

Cam, Lucca, and Soledad are the team of Witnesses digpatched to the Kular system. As Steal Across
the Sky opens, they arrive and survey the two inhabited planets. L ucca takes a shuttle down to Kular A,
while Cam descends to Kular B. Soledad stay's behind in the mothership to coordinate communi cations
and handle emergencies.

Both Kular worlds are inhabited by humans, descended from seed stock the Atoners stole from Earth ten
thousand years ago. As Luccaand Cam play amateur anthropologistsin the fascinating, pre-industrial
societies of their respective worlds, they have no clue what they're looking for: the Atoners have only told
them that they'll know it when they seeit.

Kress spendsthefirgt haf of the nove carefully and artfully revedling the big secret; I'm going to blab it in
the next paragraph. If you don't want to know ahead of time, stop reading thisreview and go enjoy Seal
Across the Sky with my blessing. The book iswell worth your time.

Still here? Eventually it develops that the people of Kular A (but not Kular B) seem to be able to see and
converse with the recently dead. All humans once had this ability; the crime of the Atonersisthat they
removed the associated genes from the human race. They set up Kular A and B (aswell as seven other
pairs of inhabited planets) as |aboratory experiments: atered humans on one world, control groups of
unatered humans on the other.

Another writer would spend the rest of the book exploring the implications of thisidea: the meaning of
degth, the nature of the afterlife, the impact on human religion, philosophy, and science. It'sahuge theme,
with repercussionsfor dl of humanity. But Nancy Kressisno ordinary SF writer, and she knows that
sometimes world-altering events can best be approached through their effect on individua people. She
chooses to follow the Witnesses back to Earth, and in the second half of the book she unravelstheir own
very persona responses to what they've experienced.

One Witness, refusing to beievein life after death, withdraws into secluson. Another becomesamedia
superstar, preaching the gospdl of the Atonersin revivalist style. Y et another accepts government
relocation, trying to rebuild asnormal alife as possible. Meanwhile, the Atoners go silent, retregting into
their sealed moonbase and saying nothing.

Ultimatdly, the fates of dl the Witnesses come together and dl questions are answered, including the
biggest one: what are the Atoners up to?



Thought-provoking and powerful, Steal Across the Sky isabook that will stay with you long after your
reach thelast page. Highly recommended.

* ok *
The Unincor porated Man

Dani Kallinand Eytan Kallin

Tor, 480 pages, $25.95 (hardcover)

ISBN: 978-0-7653-1899-2

Genres. Future Worlds, Psychological/

Sociologica SF

* * * %

In sciencefiction circles, it isan article of faith that anything can be asubject for an SF story. Palitics,
seX, violence, davery, cannibalism, religion: nothing istoo controversia or too obscure to be the basis of
an SF nove.

In The Unincor porated Man, the subject is economic theory.

In the twenty-fourth century, everyone isincorporated, and nobody gets anything for free. From birth,
individuals sall shares of themselves: to parents, teachers, even the doctors who attended one's birth. As
aresult, the average adult spends half alifetime buying back sharesin an attempt to gain mgority control
of oneésown life.

Into thisworld comes Justin Cord, atwenty-first century billionaire who was secretly put into suspended
animation after his desth. By now, resurrecting and curing Cord istrivid; the big problemisthat heisthe
only unincorporated individua in theworld. And this erstwhile tycoon isapoor match for the utopian
society into which he's awakened.

It'san interesting and compelling idea; unfortunately, the Kollin brothers don't succeed in turning the idea
into an equaly interesting and compelling nove.

Let me be perfectly clear, | am making no judgment on the ides, just the execution of the story. The
characters never redly come dive: they are merely placeholdersin the authors exploration of their world.
Even Justin Cord, who was obviously meant to be the most sympathetic and appealing character, is
nothing more than a cardboard mouthpiece.

Science fiction writers dways have the chalenge of introducing background information to the reader.
One common pitfal isthe infodump: an indigestible mass of data that brings the story to a crashing halt.
The Unincor porated Man isfilled with infodumps, many of which would be more a homein Corporate
Investing for Dummies or asimilar book.

Another techniqueisto introduce anaive observer, such asatraveler from another place or time. Asthe
observer learns, so does the reader. Nancy Kress deftly uses this technique to greet effect in Seal
Across the Sky, as her Witnesses |earn about the worlds upon which they've landed. In The

Unincor porated Man the same technique is awkward and disruptive. Justin Cord isawayslearning
about his new world in long expository passagesthat don't fit and serve to dow down the reader.

The plot of The Unincorporated Man ismainly an excuseto get Justin Cord touring the world so the
reader can learn about the underlying economic theory. The villains are bad not because of any



underlying human motivations, but because, well, you need to have some bad guys. If thisfuture world
has any seriousflaw, it'sthat lifeistoo perfect. In the fullness of time, Jugtin ingpires revolution throughout
the Solar System, the bad guys are defeated, and al iswell.

The Unincor porated Man comes accompanied by breathless publicity proclaiming it to be
groundbreaking and important, and quoteslikening it to Heinlein. Treat these claims as hyperbole.
Heinlein a his best was an exceptiona storyteller; the sorytelling hereis, to be generous, pedestrian.

If you'relooking for agood nove, | would counsdl you to look el sewhere.

So who would like this book? Among your circle of friends, ook for the hardcore libertarians—those
who think that al roads should betoll roads, or that the greatest evil in the modern world istheincome
tax. Or those who can quote Ayn Rand chapter and verse. Recommend The Unincor porated Man to
them, and they'll be eterndly grateful. And if you don't have anyone like that among your circle of friends,
you need to get out more and make morefriends.

* ok *
Death From the Skies!
Philip Pait, Ph.D.
Viking, 326 pages, $25.95 (hardcover)
ISBN: 978-0-670-01997-7
Genre: Popular Nonfiction
* ok *

Philip Plait isaprofessona astronomer and runs the popul ar-science website www. badastronomy.com
. In Death From the Skies! he's produced afun yet factua book that should be of interest to just about
any Analog reader—or writer!

In nine chapters of easy, informa prose, Plait examines and explains many different astronomical
phenomenathat could result in the end of the world. From asteroid impacts and solar flare-upsto
crashing galaxies and the heat-degth of the universe, Plait educates his readersin modern astronomy,
adtrophysics, and cosmology. Along the way he touches on supernovae, gamma-ray bursts, stellar
evolution, mass extinction events, the history of the universe, and even the possibilities of dienlife.

Plait's style recdls the playfulness of George Gamow and the sense-of-wonder of Carl Sagan. There's
plenty of humor here; thefirst sentenceis® The universeistrying to kill you.” What's not to like?

By thetimeyou finish Death From the Skies! you will learn something, even if you start with the
average Analog reeder's familiarity with modern astronomical knowledge. And you'll certainly know a
few more waysto destroy the planet. (A helpful appendix lists 24 nearby starsthat will eventualy go
supernova.) When you're done, you can give the book to abright child or other science enthusiast in
confidence that they will enjoy it aswdll.

Copyright © 2009 Don Sakers

* * * %

Don Sekersisthe author of A Rose From Old Terra and Dance for the Ivory Madonna. For more
information, vist www.scatter edwor lds.com.

* * * %



COVER CAPTION

Two rovers gpproach an Altair lander near the lunar south pole. Atop the Altair's deck rests a habitat
module, newest addition to the nearby Shackleton Internationa Outpost. Construction of humankind's
first permanent lunar base could begin as early as 2020. Painting © Michael Carrall for the upcoming
book The Seventh Landing (Springer 2009)
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Reader's Department: BRASSTACKS
Dear Dr. Schmidt:

Onemorevotefor “Tracking.” The author nailed the young heroine's stream of consciousness perfectly. |
admit it took me a couple of pagesto really appreciate what he accomplished, but then | couldn't wait for
each new episode. The second young heroine story, “Wake,” was equaly enjoyable. | anxioudy awaited
the last ingtalment (March ‘09) to see what the author would do with the dawning intelligence of
Webmind, the fascinating subplot with Hobo, and even the Chinese atrocity connection. | hope the Mr.
Sawyer will delight uswith a sequd addressing these other story lines.

Paul Stahlhuth
El Dorado Hills, Ca

* * % %

Dr. Schmidt:

Regarding your March editoria “ Can't get there from here?': Interesting idea you presented. Then, soisa
perpetua motion machine.

Asahistory mgjor mysaf and a continuing student, | have observed that there are two competing
socioeconomic systems that have been around since the first humans, either Adam and Eve or
overachieving chimps. Oneisthe callectivist/command/control (C3) modd. | believe what you propose
falsinto this category as does the Marxist/communist program we are about to have thrust upon us. The
other isthe individudist/freedonm/sdlf-interest (IFS) model. Thiswasthe predominant system inthe US
from colonia times until the 1930s.

| submit that the IFSisthe better one. By better | mean the | FS system generates weal th and spreadsiit
around. The C3 system generates poverty and spreads that around. | believe the accuracy of those
gatementsis demonstrable through historica and technologica examples.

Thetwo classic historical examples| cite arethe US, as stated above, and the British Empire of the 18th
and 19th centuries. What? Nineteenth century Britain, with dl the horrors of the Industria Revolution?
Sure. Mogt of the worgt abuses were eventualy corrected through the efforts of individuals and small
groupsinfluencing individua industries and the legid ative bodies of the day. Thisis government from the
bottom up and isasignature trait of an IFS system.

The onetechnological innovation | citein support of the |FS statement is distributed computing as
described in Svarm by Michael Crichton, in which huge numbers of rudimentary computationd eements
are linked together to form intelligent hominids. Each dement on its own was inconsequentid. Together
they built an intelligent person. More on this shortly.

The higtorica examples of the C3 modd and the consequences of implementing are the Soviet Union, of
course, and Zimbabwe under Robert Mugabe. The numerous failures of the USSR arewell known and |
won't take the space here to enumerate them. When Zimbabwe was still Rhodesig, its citizens, black and
white, enjoyed one of the highest standards of living Africa. It wasamagor exporter of food throughout
the region. The human migration pattern wasinto Rhodesia. With the ingtalation of Mugabe, every single
favorable aspect was turned insde out, so that Zimbabwe today isthe last op ontherall lineto hell.
Thisis government from the top down, typical of C3 socio-economic systems. Without any exception |
can think of, they become dictatorships.



Asfar astechnologica example of the C3 modd goes, | can redly only think of one. Vanguard?

Referring back to distributed computation, | become more convinced every day thet thisisthe best
modd for afunctioning free-market economy. Individuas using enlightened sdlf-interest in an environment
of minimum government intervention will work out mistakes and errors and become stronger as aresullt.
They will use resources efficiently and find new ones or work-arounds when they are depleted.

Y ou correctly state that socio-economic systems are enormoudly complex. No one redly knows or
understands what's going on. (Though, | believe Thomas Sowell comes pretty close.) C3 leadersin
charge never seem to gppreciate that asthey tinker around an engine they do not and cannot fully
understand. Witnessthe fact that objective economic historians are now concluding that FDR's actionsin
the 30s turned what should have been afour or five year recession into a decade-long depression; a
depression that only ended with the start of aworld war.

Since neither you nor anyone else can accurately predict the outcome of any given socio-economic
manipulation the best, the only sane course of action isto do nothing. It will eventudly al work out. The
result may not be to your personal taste, but it will be the best solution for the greatest number of people.
That'smy definition of “fairness’ and societd “judtice.”

Sue Jarrdl

* * * %

Your faith that “ it will all work out” istouching, but history contains plenty of examples of things
that didn't. Of course, historical examples (including both yours and mine) are of only limited
value for guessing what can happen in the future, since there really are some forces at work now
that never existed before.

* % % %
San:

Y our March editoria glosses over amgor problem: Who decides which kinds of work are unnecessary,
and how do you diminate them?

To take one of your examples: Y es, disposable shopping bags are wasteful (though | productively reuse
at least some of mine), but attempts to wean customers off them have been progressing sowly at best,
and aslong as the customers expect them, the storeswill continue to provide them. One of my loca
stores has started charging for bags (indirectly, by offering the customer afive cent discount for each bag
they didn't take), yet it's still uncommon for customers to show up with their own bags. Apparently, in the
minds of many people, these disposable totes not yet unnecessary, much as we might wish otherwise.
Convenienceisa product like any other.

And financia objections arise when we consider eliminating many of the tasks that appear to be
make-work. Advertising could be argued to be purdly parasitic—and much of it would beif we didn't
care which supplier got the customer's money. Unfortunately, aslong astheres aprofit motive, we do
care, and the ad men get their megabucks for the service of biasing the flow of more megabucks.
Lawyers should be unnecessary, but doing without one is often unwise. I've had good managers and bad
managers, they redly are doing something important, as becomes obvious when they do it poorly. And
soon.

And it should be pointed out that some socid energy waste, like junk DNA, may actudly be areservoir
of adaptability. A neutrd or disadvantageous mutation may be alifesaver when the environment changes,
the vestigia products and proceduresthat are adrag on us when everything is going right may save our
bacon in the rare case where something goes wrong.



It's easy to assert that thereis waste. The problem is getting folks to agree on what is and isn't waste, and
to agree on which (if any) of the dternatives are better. | think our best odds for “getting there from here”
areto St back, watch what happens, and do a bit of selective breeding and weeding when the
opportunity arises. It's dow, but we know it works.

Joe Kessaman

* k x %

There's considerable merit in what you say, and your conclusion provides at least a partial answer
to the question you pose at the beginning. Who decides what work is unnecessary? The people do,
by choosing not to buy things they don't really want or need. Thisis more likely, of course, if they
have learned to actually think about what's worth buying (and therefore worth making), which
means that education has an important role to play.

Advertising isn't purely parasitic; businesses can't attract customersif customers don't know they
exist, and customers similarly can't find businesses they'd like to deal with. But here again
education could radically change how customers and businesses interact through advertising. At
present, what sells often has less to do with the quality of the product than with the glitziness of
the promotion. If more customers had the habit of looking critically at actual information content,
things might be very different.

* k x %

Dear Dr. Schmidit,

Inyour editorid you failed to address one important point—what to do in the spare time? Doing nothing
soon gets boring, and so does continuous entertainment! 1t is very likely that this omission has been the
downfal of al smilar schemesin the past. If you look in history, you can seethat if people redly want
something done very badly, they manage to accomplishit.

Thetopic of your editorid was exhaudtively dedlt with more than ahundred years ago by the Latvian
economist Carl Ballod. While aprofessor in Germany, he wrote “ Die Zukunftstaat” (The Future State),
where he calculated that under rationa management each adult could retire with full benefits after some
fifteen years of labor.

He a0 devised a system by which the entire population of astate would be guaranteed dl the necessities
of life, regardless of income. During wars the German government turned his system into arationing
system by which the production to meet civilian needs could be minimized, releasing more industria

capacity for military use.

Carl Balod was aworld-class economist. When he died in 1932, The New York Times published his
obituary.

AndrgsBaidins

* k k %

This probably is a point that | don't appreciate aswell as| should, sincein this respect | seemto
be an alien among my own kind. | realize intellectually that some people do have trouble thinking
of things to do with their time, but actually having that problemis one of the few things | can't
really imagine. How is it possible, with all the fascinating things to learn, see, and do that this
universeisfilled with?

And besides, | never said anything about getting rid of dl work—just reducing the amount
everybody hasto do.



* % % %
Hi, Stan—

I've just read your March editoria, and one possible answer to the problem you poseis before us & this
moment—though it wasn't when you wrote the editoria! The ongoing financid crisis has meant that over
the last few months many people have logt jobs. Government is bailing out financia ingtitutions and
automakers, in the name of limiting the pain and suffering. In past financid crises, occasiond businesses
have kept workers employed by trimming everyone's hours. If government pushed that, on anational
leve, asaway of dedling with the crigs, theresult might look alot like what you're talking about. One
step in that direction is Obamals proposal to create jobs working on roads, bridges, and dternative
energy (work that needs to be done). Unfortunately, the aim seemsto restore the status quo ante rather
than to redefine the economic system.

Tom Easton

* * * %

| think you're exactly right—but what are the chances that enough people will recognize this scary
problem as a golden opportunity?

* * * %

Dear Dr. Schmidt,

Inyour March Editorid, you “throw out achalenge to the world's biggest think tank,” your
readership—and on atopic of persond interest, where I've been known to say many of the same
things—BUT ... it would be alot more useful if you aso provided aforum for responding to the
chalenge. Perhaps aclearly ddineated topic on the analogsf.com forums?

Y ou have an incredible soapbox for raising issues—it's a shame that you don't leverage that abit more.
Sncerdy,

MilesHddman

* * * %

Seems to me that the anal ogsf.com Forum is actually what you're suggesting, and anybody can
start a topic there. Go to it!

[Back to Table of Contents]
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Reader's Department: UPCOMING EVENTS by Anthony Lewis
2-5 July 2009

WESTERCON 62/FIESTACON (Western North America Science Fantasy convention) at Tempe
Mission PamsHotel, Tempe, AZ. Artist Guest of Honor: Todd Lockwood; Writer Guest of Honor:
Alan Dean Fodter; Editor Guest of Honor: Stanley Schmidt; Fan Guests of Honor: Jm & Doreen
Webbert; Toastmasters: Patrick and Teresa Nielsen Hayden. Membership after 31 December 2008 to
be announced. Info: www.fiestacon.org/; fiestacon@l eprecon.org; +1.480.945.6890; FiestaCon, ¢/o
Leprecon, Inc., PO Box 26665 Tempe, AZ 85285

17-20 July 2009

MY THCON 40 (Mythopoeic Society annua conference) at UCLA—deNeve Plaza, Los Angeles, CA.
Author Guest of Honor: James A. Owen; Scholar Guest of Honor: Diana Pavlac Glyer. Theme: “ Sailing
the Seas of Imagination.” Banquet with Mythopoeic Awards. Membership: Mythopoeic Society
members $65, non-members $75 until 15 May; $5 more theresfter. Info:
www.mythsoc.org/mythcon/40/; correspondence@mythsoc.org; Edith L. Crowe, Corresponding
Secretary, The Mythopoeic Society, PO Box 6707, Altadena, CA 91003.

31 July-2 August 2009

DIVERSICON 17 (Twin Cities multimedia conference) at Best Western—Bandana Square, Saint Paull,
MN. Guest of Honor: Kay Kenyon; Specia Guests: Michael Levy, SandraLindow. Honoring Sir Arthur
Conan Doyle, Edgar Allan Poe. Membership: $30 (adult), $20 (student), $5 (supporting) until 14 July
2009; $40 (adult), $30 (student) at the door. Info: www.diversicon.org/; diversicon@ gmail.com, PO
Box 8036, Lake Street Station, Minneapolis, MN 55408-0036

6-10 August 2009

ANTICIPATION (67th World Science Fiction Convention) at Palais des congrés de Montréal,
Montréal, Québec, Canada. Guests of Honor: Neil Gaiman, Elisabeth V onarburg; Fan Guest of Honor:
Tard Wayne; Editor Guest of Honor: David G. Hartwell; Publisher Guest of Honor: Tom Doherty; MC:
Julie Czerneda. Membership: until 15 July 2009 (see website for latest details): CAD/AUD 240; USD
200; GBP 135; EUR 145; JPY 18000; supporting membership CAD/AUD 55; USD 50; GBP 30; EUR
35; JPY 6000. Thisisthe SF universe's annua get-together. Professionals and readers from all over the
world will bein atendance. Talks, panels, films, fancy dress competition—the works. Nominate and
vote for the Hugos. Info: www.anticipationsf.calEnglisy Home; C.P. 105, Succursale NDG, Montrédl,
Québec, Canada H4A 3P4

4-7 September 2009

North America Discworld Convention (conference dedicated to Terry Prachett's Discworld books) at
The Tempe Mission PAmsHotel, Tempe, AZ. Guest of Honor: Terry Prachett; Other guests. Esther
Friesner, Diane Duane, Peter Morwood. Info: www.nadwcon.org; info@nadwcon.org;
+1.480.945.6890; North American Discworld Convention 2009, ¢/o Leprecon, Inc., P.O. Box 26665,
Tempe, AZ 85285.

Visit www.analogsf.com for information on additional titles by this and other



authors.



