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From a master storyteller comes the
wondrous adventures of one of the finest

characters ever to rove the many kingdoms
of heroic fantasy

~ By Marien
e LIMmer Bradley

author of The Mists of Avalon and of City of Sorcery,
Thendara House and the other magnificent

tales of Darkover—the unforgettable
saga of Lythande, Pilgrim Adept of
the Blue Star, immortal magician who
must defend the forces of Law against
spell beast, sorcerer, thief, swordsman,
and all the powers of chaos.

As an added bonus, LYTHANDE includes
a special guest appearance by Hugo and
Nebula Award-winning author Vonda

N. McIntyre.

Distributed by NAL

FANTASY



SYLVIA PORTER’S
PERSONAL FINANCIAL PLANNER
DOES MORE THAN
MANAGE YOUR MONEY

IT PLANS YOUR FINANCIAL FUTURE TOO

Sylvia Porter, and the editors of Sylvia Porter's Personal Finance Magazine, now combine with all the computer tools
you'll ever need to help manage your money on a day-to-day basis and plan your financial future, too. In Sylvia Porter’s
style, without complicated financial jargon or “computerese”.

Volume 1
Your Personal Financial Planner:

Helps you track your day-to-
day financial data, then com-
bines this information with your
future financial objectives to
produce the most comprehen-
sive and easily-understood finan-
cial planning program available.

For Your Day-to-Day

Affairs:

© Maintains your electronic check-
book and credit card system.

© Writes your checks and balances

your checkbook. (We even builtin a

calculator and memo pad for you.)

Prepares and monitors your budget.

Classifies and tracks your taxable

income and expenses.

Calculates your net worth and gener-

ates customized personal financial

statements.

Tracks your financial assets — and your

insurance policies.

® Graphically generates supplemental data,
such as percentages, ratios and charts.

® You get our Toll-Free Hotline and our Cus-
tomer Technical Support Team at no charge.

© You get Timeworks’ Money Back Guarantee.
(Details in each package.)

For Your Financial Future:

® You'll be led step-by-step through a

series of questions regarding your life

and lifestyle, your financial goals. and
your current financial condition. Your
answers will enable a computer

to determine and print a summary

of the amounts you must save each

year to meet your financial
objectives - in both real and inflated
dollars.

© Helps you plan for protection
against major medical adversities
and other financial setbacks.

® Each program interfaces with

others in this series. Your
information can be

incorporated into letters and
reports produced by
Timeworks' Word Writer.

@ Everything is integrated. You

need to enter data only
once.

Available for Apple, IBM
and Commodore computers.

Moderately Priced - from your
favorite Dealer or contact
Timeworks for the Dealer closest to you.

Next in this integrated series:
Your Personal Investment Manager.

Other Timeworks Programs: The Evelyn Wood
Dynamic Reader = Word Writer with Spell

Checker-= Data Manager 2 = SwiftCalc with
Sideways = Business Systems = Swiftax =
Cave of the Word Wizard = Wall Street

More power for your dollar.

TIMEWORKS, INC., 444 Lake Cook Rd., Deerfield, IL 60015, 312-948-9200
© 1984 Syva Porter's Personal Finance Magazine Co. & Timeworks. Inc. Al nights reserved.



JEWELS OF -
THE DRAGON
Allen L. Wold

A compelling tale of magic and adventure
about a young man in search of his father
on aremote and deadly planet.

Rikard Braeth was 13 years old when his
father left to recoup his fortunes, never to
return. Now Rikard is a young man of spiri
and courage, and he has traced his father's ¢
path through the stars to the deadly out-

law planet Kohltri—a refuge for thieves,
outcasts and cutthroats. Yet Rikard is de-
termined, against all odds, to pursue his
father's dangerous quest for a vast fortune
—and learn the truth about his disappear-
ance. But will he defeat the hideous senti-
nels who guard the Jewels of the Dragon
—or will he meet his father’s mysterious
fate?

0-445-20056-1/$3.50
(In Canada: 0-445-20057-X/$4.50)
Cover art by: Tom Kidd

GLORIANA
Michael Moorcock

A brilliant fantasy novel, winner of the
World Fantasy Award and the John W.
Campbell Award, about a mythical queen
and her court.

Queen Gloriana of Albion is a beautiful,
much beloved queen who spreads light
and joy throughout her land, wiping away
the memories of her father's harsh reign.
i Yetthe Queen is plagued by a woeful prob-
lem: she is unable to find physical fuffill-
ment, no matter how skillful her partners.
While Gloriana undertakes a lengthy and
provocative search for sensual completion,
an insidious plot is being hatched in her
very court, masterminded by the resource-
. ful Captain Quire. In an ironic twist of fate,
will Gloriana at once uncover Captain
Quire's betrayal—and find the man to
resolve her personal dilemma?

0-445-20271-8/$3.95
(In Canada: 0-445-20272-6/$4:95)
Cover art by: Robert Gould
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AFTER

SHOCK

Stdn|ey Schmidt

'm writing this a couple of
weeks after the space shuttle
Challenger exploded shortly
after takeoff. You'll be read-
ing it several months later, and by then
much will have happened. I can only
guess what, but I must try to anticipate
and think about some of the possibili-
ties.

Millions of people were watching,
some from the beaches and many more
via television. The immediate emotional
impact on the public seemed more wide-
spread and intense than that of any sin-
gle event since the Kennedy assassination
in 1963. It included shock, horror, sym-
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pathy, anger, and incredulity—as if it
had previously been inconceivable that
such a thing could happen.

But, of course, it wasn’t inconceiv-
able at all. It was inevitable, sooner or
later, and many. people had said so. G.
Harry Stine had devoted an Alternate
View column to that fact and its impli-
cations in our August 1983 issue, and
it was from him that I first heard the
news that it had actually happened. *‘It’s
a bad day for the space program,’” he
said, and I feared he was right.

Viewed objectively, the catastrophic
loss of a space shuttle has no more in-
trinsic importance than that of any other

Analog Science Fiction/Science Fact



expensive vehicle carrying a like num-
ber of passengers. But people do not

view such things objectively, and the.

consequences of how they do view them
could be very far-reaching indeed.
Harry’s concern in ‘‘The Sky is Going
to Fall’’ was that anti-space elements
in the news media would seize on such
an event as the focus of a campaign to
destroy the manned space program. If
they succeeded, that could be a disaster
of truly unprecedented proportions, be-
cause the future of our entire species
may, quite literally, hang on the future
of the space program. Not only do we
need things from the rest of the Solar
System to maintain and improve the
human standard of living, but planets,
like shuttles, can suffer disasters. It’s
not as easy to fotally destroy a planet
as a tiny spacecraft, but massive ex-
tinctions are a matter of historical rec-
ord, many times over. It’s only a matter
of time until it happens again, and if we
don’t want to be part of it, we’d better
take any chance we have to make sure
we’re not all sitting on one target.

That means a strong, well estab-
lished, ongoing program of human ex-
ploration and colonization of. space.
There are no alternatives.

So far, the reactions of press and pub-

lic have not been as Harry feared—but,

the danger is not past. If anything, much
of what has been said so far has been
of the opposite sort: praise for the her-
oism of the seven who died, and re-
newed resolve to press on with what
they were doing so they won'’t have died
in vain. But will this last? It is, after all,
the sort of thing one would expect to
hear this close to the event. To speak

After the Shock

otherwise, to say now the things Harry
warned against in his column two and.
a half years ago, would be akin to going
to a funeral and interrupting the eulogy
with loud remarks about how stupid the
deceased was to get himself killed in the
first place. It just isn’t done in polite
society. :

But after he’s decently buried, and
a few months have gone by . . .

Even as I write, there have already
been hints of less reverent reactions to
come. I can hope that these will have
only beneficial effects such as a deter-
mined effort to prevent the recurrence
of whatever mistakes caused the Chal-
lenger accident. But I can’t assume it.
Less than one day after the accident, I
heard the rumblings of revived debate
over whether manned space flight should
be continued in view of its costs and
risks. Personally, I've heard this debate
so often before, and I find the long-term
need for manned space flight so com-
pelling and the case for abandoning it
(especially because of a single acci-
dent!) so weak, that I wish this argument
would just go away so we can get on
with doing what needs to be done. But
of course it won'’t.

The reactions to Challenger have in-
cluded one element that I find a little
surprising and, when 1 think about it,
more than a little disturbing: an implicit
or explicit distinction between *‘them’’
and “‘us.”’ On one hand there is a wide-
spread fascination with schoolteacher
Christa McAuliffe as the first **ordinary
citizen'’ in space, leading in much cov-
erage to a disproportionate emphasis on
her tragedy and relative neglect of the
rest of the crew. On the other hand, I've
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heard anger expressed about the alleged
folly of sending *‘civilians’’ and ‘‘am-
ateurs’’ into space. That seems to have
two aspects: the belief that the school-
teacher was taking up space which
should have been occupied by a scientist
working as such, and the implication
that she was somehow conned into
going on an extremely dangerous mis-
sion without being made adequately
aware of the risks.

To all this I have several reactions.

First, Christa McAuliffe was no ‘‘or-
dinary’’ person, any more than any of
the others. (From my own experience
as a teacher, 1 suspect there are no
‘‘ordinary’’ people—just people whom
you or I haven’t learned to know well
enough to see how they’re special.)

" There is no need to single her out as

different from the rest of the crew, as
either more or less important in her role
than they were in theirs. Every one of
them was simply a human being (though
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Her first solo mission has just
become her own private war

'REBELS
SEED

A powerful new novel in the chronicles of the Hulzein
Dynasty by the author of RISSA KERGUELEN,
REBELS QUEST and THE ALIEN DEBT.




admittedly well above average in intel-
ligence, courage, and dedication) taking
part in what is essentially a Auman en-
deavor, not the special property of a
special agency. We're all in this to-
gether, for the ultimate benefit of all of
us, even though—so far—only a few
can actually go into space. The distinc-
tion between those who have devoted
their whole careers to this effort, and
those for whom it is just a part of some-
thing else, is minor and should fiot be
exaggerated.

Second, Christa McAuliffe was no
innocent dupe, and the suggestion that
she didn’t know what she was getting
into is (I hope unwittingly) insulting to
her memory. She knew perfectly well
what she was doing. Nobody went
through the training program she did
without learning about the risks. She
took those risks willingly, because the
rewards seemed worth them. I would
certainly oppose any attempt to make
‘‘civilians’’ ride shuttles against their
will or.without proper training. But de-
nying them the opportunity just because
they’re “‘civilians,”’ if they want it and
know what’s involved, is an entirely
different matter.

Third, space is no more the exclusive
province of scientists than it is of
NASA'’s professional astronauts. Flying
freight and doing experiments are not
the only worthwhile things to be done
in space—and that leads me to the one
respect I see in which there really was
something very special and uniquely im-
portant about Christa McAuliffe.

And why this was an especially bad
shuttle to lose.

Christa McAuliffe had an important
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job to do. Teachers often don’t realize
how profound and far-reaching their in-
fluence can be, at least partly because
their students would seldom admit it
(and might not realize it themselves until
years later). But bad ones not infre-
quently leave lifelong scars, and good
ones may favorably change the course
of whole lives. I think Mrs. McAuliffe
understood this, and realized the op-
portunity and the responsibility her
“‘Lessons from Space’’ represented.
She would have-had perhaps the largest
‘‘class’’ in history, and she would have
had an unprecedented chance to help
them understand, more vividly than ever
before, the realities of life in space and
the potential it holds for the future of
humanity. The future of man in space,
on which may depend the future of man
period, will be shaped to a very signif-
icant extent by the beliefs and attitudes
of Mrs. McAuliffe’s distant students,
a few years from now when they are
voting and working and campaigning.

She hoped to show them an inspiring
view of space and what it’s good for.
Had she succeeded, a generation that
felt good about space could do a tre-
mendous amount to make sure its po-
tentials were realized. But she didn’t
have time to do that. Instead, those
millions of students, vicariously sharing
the exhilaration of the launch with
someone they knew, saw it transformed
in a literal flash into unanticipated and
seemingly pointless death and destruc-
tion.

And Mrs. McAuliffe was someone
they knew. The vast majority of them
had never met her or talked with her,
face to face, but those things are neither

Analog Science Fiction/Science Fact



A TERRIFYING b4

Clouded in secrecy tner protected from
land, sea, and air, Project Vulcan would
tap the life-energy of the Earth’s core. The
doomsday bomb carefully placed at the
weakest edge of an underwater volcano
off the Hawaiian coast would cover the
Earth in a dust cloud that would bring
food production to a grinding halt.

Now Vulcan has fallen into the hands
of terrorists. And the world watches as
they grip the detonator—and make
their demands.

“A daring writer...Pohl has always
been willing fo try something new
in his fiction.”

—A Reader’s Guide to Science Fiction
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necessary nor sufficient to know a per-
son. What matters is that, in anticipation
of the launch and the lessons from
space, they had followed her through
training, had seen her face and heard
her voice and been told so much about
her that for them she had become a real
person, not just a name in the papers.
And so, for the same reasons they could

feel her excitement, they could feel her |

loss at a very personal level.

The future of the manned space pro-
gram, and quite possibly the future of
man as a species, are still going to de-
pend on how those students feel about
man in space—and that’s going to de-
pend on how they deal with this incident
and what kind of emotional aftertaste
it leaves. If the whole thing leaves them
with the feeling that it was all just a
cruel joke, and the exploration of space
an expensive waste of lives, their bit-
terness could cause the whole effort to
shrivel and die. If they view it instead
as just one of the setbacks and losses
that inevitably occur as a part of any big
new venture, they may yet salvage their
determination to finish the job and make
sure those lives were ner wasted.

Which way they go will not be de-
termined by them alone. The day it hap-
pened, you saw some of them sitting,
stunned, looking at the television screen
and then around them to see how others
were reacting to an event for which they
were so unprepared that they weren’t
sure how to react to it themselves. How
they ultimately feel about what hap-
pened and what it should mean for the
future is very subject to influence by
how they see their elders handling it.

So I have a plea for all adults who
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have any contact with preschool or
school children of any age: if you’'ve
ever tried to think, rather than just feel,
your way through a situation, do it now.
What happened to Challenger was a
frightening, traumatic experience for
millions of young people: who saw it.
There’s an awful lot riding on their abil-
ity to accept that in a rational way, to
keep it in perspective, and to keep the
courage to go forward, creating rather
than destroying hope. Whether they ad-
mit it or not, they’ll be looking to you
for an example of how it’s done. Don’t
let them down.

I also have a few words for those
young people themselves: Some of the
adults around you will be unable to do
what I hope they will—so you’ll have
to do it for them. Don’t let the embit-
tered and pessimistic drag you down.
What happened to Mrs. McAuiiffe and
her crewmates was indeed a sad and
shocking thing—but it was not the end
of the world. Don’t let any adult who
has lost hope and nerve convince you
it was. You and those who come after
you are going to need space, and it’s up
to you to get us out there. You can do
it. It won’t be easy and it won’t be free;
worthwhile things seldom are.” There
will be other accidents, other setbacks,
other deaths. That has always been true
of any big adventure in new territory.
You can’t make a new thing safe and
reliable until you learn how by making
your best efforts before you know all
the tricks—and you will, sadly but inev-
itably, make some mistakes along the
way. That’s how you learn, and there’s
always risk in learning. But it’s worth
it, and fortunately there have always

Analog Science Fiction/Science Fact
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been people like the Challenger crew
who knew about the risk and didn’t let
it stop them. That’s what you need to
do, too.

An hour after the Challenger ex-
ploded I heard about a little girl who
had seen it on television. She turned to
her father and said, ‘‘Now I can never
be what I wanted to be: an astronaut.”’

My message to her and others like her
is very simple: Yes. you can. And you
mustn’t let anybody stop you.

Meanwhile, the Teacher in Space
program will go on. A little while before
| started writing this, it was announced

SCIENCE [ FICTION

that another teacher, Barbara Morgan,
has already agreed to try again to do
what Christa McAuliffe set out to do.
1I’'m not sure when that will happen, but
I'm guessing it will be after this appears.
So I'll speak in future tense, and suggest
that when Mrs. Morgan flies, you re-
member Christa McAuliffe, but look
forward more than back. Wish Barbara
Morgan good luck, and when she gets
up there, listen carefully to what she has
to say. It may be the most important
lesson you’ll ever hear.

Finally. for Barbara Morgan herself,
I have the briefest possible message.
Have a great trip! B
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Vernor Vinge
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Fair Haven at South Cape was a squalid
little town. Ramshackle warehouses
lined the harbor, their wooden sides
unpainted and rotting. Inland, the prin-
cipal cultural attractions were a couple
of brothels and the barracks of the
Crown garrison. Yet in one sense Fair
Haven lived up to its name. No matter
how scruffy things were here, you knew
they would be worse farther east. This
was the nether end of civilization. Be-
yond South Cape lay four thousand
miles of wild coast, the haunt of littoral
pirates and barbarian tribes.

Rey Guille would soon sail east, but
the prospect did not bother him. In fact,
he rather looked forward to it. For ob-
vious reasons, there weren’t many cus-
tomers along the south coast run. The
Tarulle Barge would put in at two of the
larger barbarian settlements, villages
with a taste for some of Tarulle’s kinkier
publications. There was also an author
living in the coastal wilderness. His pro-
duction was weird and erratic—but
worth an extra stop. Except for these
three landfalls, the Barge would sail
straight around the south coast, free of
external problems. It would be thirty
days before they reached the Osterlais.

Thirty days, sixty wake- periods.
Enough time for the translators to pre-
pare the Osterlai and Tsanart editions,
enough time for Brailly Tounse to re-
condition the Tarulle printers. Rey sur-
veyed his tiny office. Thirty days. That
might even be enough for him to dispose
of his current backlog: Manuscripts
were stacked from floor to ceiling be-
hind him. The piles on his desk blocked
his view of Fair Haven harbor—and
more important, the breeze that seeped
in from over the water. These were all
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the submissions taken aboard during
their passage through the Chainpearls
and Crownesse. There would be some
first class stories here, but most would
end up as extra slush in Brailly’s paper-
making vats. (Thus—as Rey had once
pointed out in an editorial—every sub-
mission to Fantasie eventually became
part of the magazine.) -

Rey jammed the tiny windows open,
and arranged his chair so he could sit
in the breeze. He was about halfway
through the desk stack: The easy ones
he could decide in a matter of seconds.
Even for these, he made a brief note in
the submission log. Two years from
now the Tarulle Publishing Company
would be back in the Chainpearls. He
couldn’t return the manuscripts, but at
least he could say something appropriate
to the submitters. Other stories were
harder to judge: competent but flawed,
or inappropriate outside the author’s
home islands. Over the last few days,
a small pile of high priority items had
accumulated beneath his desk. He would
end up buying most of those. Some were
treasures. Ivam Alecque’s planet yarns
were based on the latest research in
spectrometry; Rey planned a companion
editorial about the marvelous new sci-
ence.

Alas, he must also buy stories that
did not thrill him. Fantasie magazine
lived up to its name: most of his pur-
chases were stories of magic and mys-
ticism. Even these were fun when the
authors could be persuaded to play by
internally consistent rules.

Rey grabbed the next manuscript, and
scowled. Then there were the truly re-
volting things he must buy, things like
this: another Hrala adventure. The series
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had started twenty years earlier, five
years before he signed on with Tarulle.
The first few stories weren’t bad, if you
liked nonstop illogical action with lots
of blood and sex; old Chem Trinos
wasn'’t a bad writer. As was Tarulle cus-
tom, Trinos had exclusive control of his
series for eight years. Then Tarulle ac-
cepted Hrala stories from anyone. The
fad kept growing. Otherwise decent
writers began wasting their time writing
new Hrala stories. Nowadays the series
was popular all around the world, and
practically a cult in the Llerenitos.
Hrala the Barbarian Princess: over six
feet tall, fantastically built, unbelieva-
bly strong and crafty and vengeful and
libidinous. Her adventures took place
in-the vast inland of The Continent,
where empires and wars had no need to
conform to the humdrum world that
readers knew. She was the idol of thou-
sands of foolish male readers and a
model for thousands of female ones.
Rey paged slowly through this latest
contribution to the legend. Hmph
... for its kind, the story was well
written. He’d have his assistant editor
look it over, make it consistent with the
background files she kept on the series.
He would probably have to buy it. He
tossed the mansucript under his desk and
made a note in the submission log.

An hour later, Rey was still at it, the
in-pile fractionally smaller. From the
decks below his windows there was the
continuing noise of supplies being loaded,
crewman shouting at stevadores. Oc-
casionally he heard people working on
the rigging above him. He had long
since learned to tune out such. But now
there was a different clatter: someone

The Barbarian Princess

was coming along the catwalk to his
office. A moment later, Coronadas As-
cuasenya stuck her head in the doorway.
““Boss, such a deal I got for you!”’

Uh-oh. When Cor’s accent thickened
and her words came fast, it was a sure
sign she had been swept away by some
new enthusiasm. He waved her into the
office. ‘“What’s that?”’

‘“Tarulle magazines, they don’t sell
themselves. Other things we need to
grab buyer interest.’’

‘Rey nodded. Jespen Tarulle had a
small circus housed on the after decks.
They put on shows at the:larger ports,
hyped all the Tarulle publications. Cor
was fascinated by the operation; she was
constantly trying to add acts represent-
ing stories and authors from Fantasie.
She was good at it, too, a natural born
publicist. Rey figured it was only a
matter of time before higher-ups no-
ticed, and he lost his assistant editor.
‘‘What have you got?”’

‘““Who,’’ she corrected him. She
stepped back and waved at someone
beyond the doorway. ‘‘I present to you
Hrala, Princess of the Interior!”’ She
pronounced the name correctly, with a
throat-tearing rasp that was painful even
to hear.

The portentous intro brought no im-
mediate action. After a moment, Cor
stepped to the door and spoke coax-
ingly. There were at least two_people
out there, one of them a printsman from
Brailly’s crew. A second passed, and
someone tall and lanky bent through the
doorway. . . .

Rey rocked back in his chair, his eyes
widening. The visitor was remarkable
—though not in the way Cor meant. It
was a female: there was a slimness in
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the shoulders, and a slight broadening
in the hips. And she was fall. The ceil-
ing of Guille’s office was six feet high;
the girl’s tangled red hair brushed against
it. But scale her down to normal size
and she might be taken for a street waif.
Her face and hair were grimy. A bruise
darkened her face around one eye. With
her arrival, the room was filled with the
smell of rancid grease. He looked at her
clothes and understood the source of
part of the smell. She was dressed in
rags. There were patches on patches on
patches, yet holes still showed through.
But these were not the rags of a street
waif: these were leather, thick and
poorly cured. She carried a walking staff
almost as tall as she was.

The circus people might have use for
such a character, though scarcely as
Hrala. He smiled at the girl, ‘*“What’s
your name?”’

Her only reply was a shy smile that
revealed even, healthy teeth. There was
a nice face hiding under all the dirt.

Cor said, ‘‘She doesn’t understand
one word of Sprik, Boss.’’” She looked
out the door. ‘“What did she call herself,
Jimi?”’

The printsman stuck his head into the
office; there wasn’t room for three vis-
itors. ‘‘Good afternoon, Master Guille,”’
he said to Rey. ‘‘Uh, it’s hard to pro-
nounce. The closest thing in a civilized
name would be ‘Tatja Grimm.’ >’ The
girl’s head came up and her smile broad-
ened.

““Hmm. Where did you find her?”’

‘‘Strangest thing, sir. We were on a
wood detail for Master Tounse, a few
miles south of here. Just about noon we
came across her on the tableland. She
had that there walking stick stuck in the
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ground. It looked like she was praying
to it or something—she had her face
down near the end of the stick’s shadow.
We couldn’t see quite what all she was
doing; we were busy cutting trees. But
some boys from the town came by,
started hassling her. We chased them
off before they could do anything.”’

‘“‘And she was eager to stay with
you?”’

‘“‘She was when she saw we were
from the Barge. One of our crew speaks
a little Hurdic, sir. Near as he can tell,
she walked here from the center of The
Continent.”’ ;

Three thousand miles, through lands
which—until very recently—had swal-
lowed up every expedition. Rey cast a
look of quiet incredulity at his assistant.
Cor gave a little shrug, as if to say, Hey,
it will make great copy.

' The printsman missed this byplay.
““We couldn’t figure out quite why she
made the trip, though. Something about
finding people to talk to.”’

Rey chuckled. ““Well, if Hurdic is her
only language, she certainly came to the
wrong place.”” He looked at the girl.
During the conversation, her eyes had
wandered all about the office. The smile
had not left her face. Everything fas-
cinated her: the carved wall panels, the
waist-high stacks of manuscripts, Guille’s
telescope in the corner. Only when she
looked at Rey or Cor or Jimi did her
smile falter and the shyness return.
Damn. Didn’t Cor realize what she had
here? Aloud he said, ‘“This is something
I should think about. Jimi, why don’t
you take this, ah, Tatja over to the pub-
lic deck. Get her something to eat.’’

““Yes, sir. Tatja?”’ He motioned her
to follow him. The girl’s shoulders
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slumped for an instant, but she departed
without protest.

Cor was silent till their footsteps had
faded into the general deck clamor.
Then she looked at Guille. ‘“You’re not
going to hire her.”’” It was more an ac-
cusation than a question.

“You’d find her more trouble than
she’s worth, Cor. I'd wager she’s a local
girl; who ever heard of an inlander with
red hair? Watching her, I could see she
understood some of what we were say-
ing. Whatever Hurdic she speaks is
probably in Jimi’s imagination. The
poor girl is simply retarded—probably
caused by the same glandular problem
that’s sprouted her six feet tall before
she’s even reached puberty. My guess
is she’s barely trainable.”’

Cor sat on one stack of manuscripts,
propped -her feet on another. *‘Sure,
she’s no inlander, Boss. But she’s not
from Fair Haven. The Haveners don’t
wear leather like that. She’s probably
been expelled from some local tribe.
And yes, she’s a dim brain, but who
cares? No need for The Great Hrala to
give big speeches in Sprik. I can teach
her to strut, wave a sword, make fake
Hurdic war talk. Boss, they’ll love her
in the Llerenitos.”’

““Cor! She doesn’t even look like
Hrala. The red hair—"’~

“Wigs. We got lotsa nice black

wigs.”’
“——and her figure. She just doesn’t
have, uh . . .”’ Guille made vague mo-

tions with his hands.

“No tits? Yes, that’s a problem.’’
The ‘“‘true’’ Hrala danced through her
adventures wearing next to nothing.
“But we can fix. The vice magazine
people_ have props. Take one of their
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rubber busts and wrap it in brassiere
armor like Hrala wears—it’ll fool an
audience.’’ She paused. ‘‘Boss. I can
make this work. Tatja may be dim, but
she wants to please. She doesn’t have
any place else to go.”’

Guille knew this last was not part of
the sales pitch; Ascuasenyahad a soft
streak undermining her pragmatism. He
turned to look out at Fair Haven. A
steady stream of supply lighters moved
back and forth between the town’s main
pier and the deeper water surrounding
the Barge. Tarulle was due to lift anchor
tomorrow noon. It would be two years
before they returned to. this part of the
world. Finally he said, ‘“Your scheme
could cause real problems the next time
we visit this dump. Come the night
wake period, go into town and look up
the Crown’s magistrate. Make sure
we’re not stealing some citizen’s kid.”

“Sure.”” Cor grinned broadly. Vie-
tory was at hand. Guille grumbled for
a few more minutes: Hiring an actress
would mean going up the chain of com-
mand to Overeditor Ramsey, and per-
haps beyond him to the Tarulles. That
could take days, and much debate.
Guille allowed himself to be persuaded
to hire the girl as an apprentice proof-
reader. The move had a certain pi-
quancy: how many writers had accused
him of employing illiterate nitwits as
proofreaders?

Finally, he reminded his assistant ed-
itor that she still had a full-time job pre-
paring the issues that would sell in the
Osterlais. Cor nodded, her face very
serious; the Hrala project would be on
her own time. He almost thought he’d

»intimidated her—until she turned to
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leave and he heard a poorly suppressed
laugh.

It took Cor less than two days to re-
alize what a jam she had talked herself
into. The Barge was back at sea and
there were no distractions from shore-
folk, but now she found herself working
thirty hours a day, setting up the Hrala
rehearsals with publicity, looking after
the Grimm girl, and—most of all —get-
ting Fantasie into shape.

There were so many manuscripts to
review. There were good stories in the
slush pile, but more science-oriented
ones than ever before. These were Rey
Guille’s special favorites, and some-
times he went overboard with them.
Fantasie had been published for seven
hundred years. A certain percentage of
its stories had always claimed to be pos-
sible. But only in the last fifty years,
with the rise of science, could the reader
feel that there was a future where the
stories might really happen. Rey Guille
had been editor of Fantasie for fifteen
years. During that time, they had pub-
lished more stories of Contrivance Fic-
tion than in all the previous years. He
had Svektr Ramsey’s permission to in-
clude two in every issue. More and
more, he found readers whose only in-
terest was in such stories. More and
more, he found readers who were cre-
ating the science that future stories
would be based on.

Cor knew that, in his heart, Rey saw
these stories as agents of change in
themselves. Take the spectrometry se-
ries: during the last five years, he had
written a dozen editorials advertising the
new science (‘‘Spectrometry, Key to
Nature’s Secrets’’), and soliciting sto-

The Barbarian Princess

ries based on the contrivance. Now he
got one or two new ones at every major
stop. Some of them were salable. Some
were mind-boggling. . . . And some
were wretched.

Ascuasenya had been working on the
Barge for five quarters, and as Rey
Guille’s assistant for nearly a year. She
had read her first Fantasie story when
she was five. It was hard not to be in
awe of the magazine’s editor, even if
he was a crotchety old codger. (Guille
was forty-one.) Cor did her best to dis-
guise her feelings; their editorial con-
ferences were running battles. This
morning was no different. They were
up in his office, putting together the first
issue for the Osterlais. The slush pile
had been reduced to desk height and
they had plenty of room to lay out the
pieces Rey had selected for the new is-
sue. Outside Guille’s office, the bright
light of morning had slowly reddened.
They were well into the eclipse season;
once every twenty hours, Seraph blocked
the sun or was itself eclipsed. Every
wake period was punctuated by dark-
ness as deep as night on the far hemi-
sphere. Guille had set lamps on every
available hook, yet he still found it hard
to read fine print.

He squinted at the Ivam Alecque
manuscript Cor was complaining about.
*‘I don’t understand you, Cor. This yarn
is world-shaking. If we didn’t put any-
thing else in the next issue, ‘Pride of
Iron’ could carry it all.”’

‘“‘But the writing, it is so wooden.
The characters have no life. The plot
makes me sleepy.”’

‘“By the Blue Light of Seraph, Cor!
It’s ideas that make this great. ‘Pride
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of Iron’ is based on spectro results that
aren’t even in print yet.”’

“‘Phooey. There have been stories
with this theme before: Ti Liso’s Hidden
Empire series. He had houses made of
iron, streets paved with copper.”’

‘“‘Anyone who owns jewelry could
imagine a world like that. This is dif-
ferent. Alecque is a chemist; he uses
metals in realistic ways—Ilike in gun
barrels and heavy machinery. But even
that isn’t the beauty of this story. Three
hundred years ago, Ti Liso was writing
fantasy; Ivam Alecque is talking about
something that could really be.”” Rey
covered the lamps and threw open a
window. Chilliness oozed into the of-
fice, ocean breeze further cooled by the
eclipse. The stars spread in their thou-
sands across the sky, blocked only by
the Barge’s rigging, dimmed only by
mists rising from the pulper rooms be-
low decks. Even if they had been stand-
ing outside, and could look straight up,
Seraph would have been nothing more
than a dim reddish ring. For the next
hour, the stars ruled. ‘‘Look at that,
Cor. Thousands of stars, millions be-
yond those we can see. They’re suns
like ours, and—""

‘“—and we buy plenty of stories with
that premise.”’

“Not like this one. Ivam Alecque
knows astronomers at Krirsarque who
are hanging spectro gear on telescopes.
They’ve drawn line spectra for lots of
stars. The ones with color and absolute
magnitude similar to our sun show in-
credibly intense lines for iron and cop-
per and the other metals. This is the first
time in history anyone has had direct
insight about how things must be on
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planets of other stars. Houses built of
iron are actually possible there.”’

Ascuasenya was silent for a moment.
The idea was neat; in fact, it was kind
of scary. Finally she said, ‘“We’re all
alone in being so ‘metal poor’?”’

““Yes! At least among the sunlike
stars these guys have looked at.”’

““Hmm . . . It’s almost like the gods,
they play a big joke on us.”’ Cor’s great
love was polytheistic fantasy, stories
where the fate of mortals was the whim
of supernatural beings. That sort of
thing had been popular in Fantasie’s
early centuries. She knew Rey consid-
ered it out of step with what the mag-
azine should be doing now. Sometimes
she brought it up just to bug him.
““‘Okay. I see why you want the story.
Too bad it’s such an ugly little thing.’’

She saw that her point had struck
home. A bit grumpily, Rey unmasked
the lamps, then sat down and picked up
*“‘Pride of Iron.’’ It really was plotless.
And—on this leg of the voyage, any-
way—he was the only one capable of
pumping it up. . . . She could almost
see the wheels going around in his head:
But it would be worth rewriting! He
could have the story published before
these ideas were even in the scientific
literature. He looked up, grinned beli-
gerently at her, *“Well, I’m going to buy
it, Cor. Assume ‘anonymous collabo-
ration’ makes it twice as long: what can
we do for illustrations?’’

It took about fifteen minutes to decide
which crew-artists would work the job;
the Osterlai issue would use slightly
modified stock illos. Hopefully, they
could commission some truly striking
pictures as they passed through that is-
land chain.
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The rest of the Osterlai issue was easy
to lay out; several of the stories were
already in the Osterlai language. The
issue would be mostly fantasy, the new
artwork from artists of Crownesse and
the Chainpearls. The cover story was
a rather nice Hrala adventure.

‘‘Speaking of Hrala,”’ said Rey, ‘‘how
is your project coming? Will your girl
be able to give a show when we start
peddling this issue?’’

‘‘Sure she will. We get about an hour
of rehearsal every wake period. Once
she understands about stage perform-
ance, things will go just fine. So far,
we work on sword and shield stuff. She
can memorize things as fast as we can
show her. She’s awful impressive,
screaming around the stage with Death
in her hand.”’ In the stories, the Hrala
Sword was magical, edged with dia-
monds, and so heavy that an ordinary
warrior could not lift it. The Tarulle
version of Death was made of wood
painted silver.

‘“What about her costume?’’ Or lack
of one.

“Great. We still gotta do changes
—ribbon armor is hard to fit—but she
looks tremendous. Svektr Ramsey thinks
S0 t00.”’

‘‘He saw her?”’ Guille looked stricken.

““Don’t worry, Boss. The Overeditor
was amused. He told me to congratulate
you for hiring her.”’

“Oh . . . Well, let’s hope we’re all
still amused when you put her on stage
with other actors.”’

Cor gathered up the manuscripts they
had chosen. She would take them, to-
gether with the production notes, over
to the art deck. ‘‘No problem. You were
right, she understands some Spriak. She
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can even speak it a little. I think she was
just shy that first day. On stage she’ll
mainly scream gibberish—we won’t
need a new script for each archipela-
gate.”” Cor carried the papers to the
door. ‘‘Besides, we get the chance to
put it all together before we reach the
Osterlais. We arrive at the Village of
the Termite People in three days; I'll
have things ready by then.”’

Guille chuckled. The Termite People
were scarcely your typical fans. ‘‘Okay.
I look forward to it.”’

Cor stepped into the darkness, shut
the hatch behind her. In fact, she was
at least half as confident as she sounded.
Things ought to work out, if she could
just find time to coach Tatja Grimm.
The giant little girl was stranger than
Cor had admitted.  She wasn’t really
dumb, just totally deprived. She’d been
born in some very primitive tribe. She’d
been five years old before she ever saw
a tree. Everything she saw now was
novelty. Cor remembered how the girl’s

“eyes had widened when Cor showed her

a copy of Fantasie, and explained how
spoken words could be saved with paper
and ink. She had held the magazine up-
side down, paged back and forth through
it, fascinated by both pictures and text.
Worst of all, Tatja Grimm had no
concept of polemic; she must have been
an outsider even in her own tribe. She
simply did not accept that dramatic skits
could persuade. If Grimm could be con-
vinced of that single point, Cor was sure
the Hrala campaign would be a spec-
tacular success. If not, they might all
end up with bat dreck on their faces.

The day they were to land at the Vil-
lage of the Termite People, Rey took
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the morning off. He walked around the
top editorial deck, looking for a place
sheltered from the wind and passersby.
This would be his first chance to play
with his telescope since Fair Haven.

The marvelous weather still held. The
sky was washed clean; widely spaced
cumulus spread away forever. A Tarulle
hydrofoil loitered about a mile ahead of
the Barge, its planes raised and sails
mostly reefed. Guille knew there were
others out there; most of the Barge’s
*foil bays were empty. The high speed
boats had many uses. In civilized seas,
they ranged before and behind the
Barge—making landfall arrangements,
carrying job orders, picking up finished
illustrations and manuscripts. In the
wilderness east of Fair Haven, they had
a different role: security. No pirates
were going to sneak up on the Barge.
The rockets and catapults and petroleum
bombs would be ready long before any
hostile vessel broke the horizon.

So far, all the traffic was friendly.
Several times a day they met ships and
barges coming from the east. Most were
merchantmen. Only a few publishing
companies had Tarulle’s worldwide
scope. The hydrofoils reported that the
Science was docked at the Village of the
Termite People. That ship was much
smaller than the Tarulle Barge, but it
published its own journal. It was spon-
sored by universities in the Tsanarts as
a sort of mobile research station. Rey
looked forward to spending a few hours
on the other vessel. It would mean some
sales, and would give him a chance to
make contacts; these were people who
appreciated the new things he was doing
with Fantasie. Notwithstanding Cor’s
Hrala project, seeing the Science would
be the high point of this landfall.

The Barbarian Princess

Guille rolled the telescope cart into
an open area at the rear of the editorial
deck. Here the breeze was blocked by
Old Jespen’s penihouse, yet there was
still a reasonable view. He clamped the
cart’s wheels and leveled its platform.
Back in the Chainpearls—just after he
bought the scope—this operation would
have attracted a small crowd and begun
an impromptu star- or Seraph-party.
Now, passersby said hello, but few
stopped for long. Rey had his toy all to
himself.

He flipped the tube down and took
a scan across the northern horizon. They
were about fifteen miles off the coast.
To the naked eye, The Continent was
a dark line at the bottom of the sky. The
telescope brought detail: Guille could
see individual rocks on the dun cliffs.
Trees growing in the lee of the hills were
clearly visible. Here and there were
rounded lumps he recognized as wild
termite towers. The Village was hidden
beyond a small cape.

Not a very impressive coast for the
greatest landmass in the world. Beyond
those cliffs, the land stretched more than
ten thousand miles northward—over the
north pole and partway down the other
side of the planet. There was a hundred
times more land there than in all the
island chains put together. It was an
ocean of land, and beyond its coastal
fringe, mostly unknown. No wonder it
had been the source of so many stories.
Rey sighed. He didn’t begrudge those
stories. In past centuries, speculation
about the Interior was a decent story
base. The island civilizations weren’t
more than a couple of thousand years
old—the human race must have origi-
nated on The Continent. It was reason-
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able that older, wiser civilizations lay
in the Interior. Whole races of monsters
and godlings might flourish in those
reaches.

But during the last thirty years, there
had been serious exploration. In the last
ten years, three separate expeditions had
trekked across the Interior. The un-
known remained, but it had been cut
into small hunks. The myths were dead
and the new reality was a dismal thing:
An ‘“‘ocean’” of land is necessarily a
very dry place. Beyond the coastal
fringe the explorers found desert. In
that, there was variety. There were de-
serts of sand and heat, deserts of rock,
and—in the north—deserts of ice and
cold. There was no hidden paradise. The
nearest things to the ‘‘Great Lakes’’ of
legend were saline ponds near Conti-
nent’s Center. The explorers found that
the Interior was inhabited, but not by
an Elder Race. There were isolated
tribes in the mid-latitude deserts. These
folk lived naked, almost like animals.
Their only tools were spears and hand
axes. They seemed peaceful, too poor
even for warfare. The lowest barbarians
of the Fringe were high civilization
compared to them. And all these years,
the story writers had assumed that the
Hurdic tribes were degenerate relatives
of Interior races!

Yet Interior fantasies were still writ-
ten. Guille saw hundreds of them a
year—and worse—had to buy dozens.
Ah well. It was a living, and it gave him
a chance to show people more important
things. Rey stepped back from the tel-
escope, and turned its tube almost
straight up. It was Seraph he really
wanted to look at.

‘‘Hel-10?”’
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Rey looked up, startled. He had an
audience. It was the Fair Haven waif.
She stood almost behind him and about
ten feet away. He had the feeling she’d
been watching for several minutes.
‘‘Hello indeed. And how are you today,
Mistress Grimm?’’

*“‘Good.”’ She smiled shyly and took
a step forward. She certainly looked
better than when he first saw her. Her
face was scrubbed clean. In place of
rancid leather, she wore crew fatigues.
If she had been five feet tall instead of
six, she would have seemed a pretty pre-
teener.

‘“‘Shouldn’t you be rehearsing with
Cor?”’

‘I, uh, that is la-ter.”’

“I see. You’re off duty.”’

She bobbed her head, seeming to un-
derstand the term. Somehow, Rey had
imagined that Cor or the publicity peo-
ple would be looking after Tatja all the
time. In fact, no matter how incompe-
tent she was, there simply were not
enough people to babysit her. The girl
must have many hours to herself; no
doubt she wandered all over the Barge.
By the Light, the trouble she could get
into!

They stared at each other for a mo-
ment. The girl seemed so attentive, al-
most in awe of him. He realized she
wouldn’t leave unless he explicitly told
her to get lost. He tried to think of an
appropriate dismissal, but nothing came.
Damn. Finally he said, ‘“Well, how do
you like my new telescope?’’

*‘Good. Good.”’ The girl stepped al-
most close enough to touch the scope,
and Rey went through the usual expla-
nations: He showed her how the wheels
could be fastened to the deck. The oil
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bath in the cart’s base damped the sea
motion and kept the optics steady. The
cart itself was an old drafting rig from
the art deck. Rey had removed the draw-
ing table and substituted clamps that
attached to the base of his twelve-inch
scope.

Tatja Grimn didn’t say much, but her
enthusiasm was obvious. She leaned
close to the equipment to see the details
Rey pointed out. When he explained
something, she would pause for an in-
stant and then bob her head and say,
£¥es. Somice:””

Guille wondered if he could have
been wrong about her. In some ways,
she seemed a more thoughtful and en-
thusiastic audience than crew people he
had shown the gear to. But then he no-
ticed the uniformity of her responses.
Everything seemed to impress her
equally. Every explanation took the
same brief moment for her to absorb.
Guille had a retarded cousin, mental age
around five years, physical age thirty:
after so much living, a retarded person
learns to mimic the head movements and
nonsense sounds that normal people
make in conversation. Rey could imag-
ine the blank look he would get if he
asked Tatja something related to his ex-
planations.

He didn’t try such an experiment.
What point was there in hurting the
girl’s feelings? Besides, she seemed to
enjoy the conversation as much as a
normal person. He aimed the scope at
Seraph as he continued his spiel. The
planet was in quarter phase, and the
mountains of its southern continent
stood in stark relief near the terminator.
Wind and ship vibration jostled the im-
age a bit. On the other hand, the line
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of sight was straight up, without lots of
dirty air to smudge things. This was the
clearest day-view he’d ever had.
. so my telescope makes objects
seem much closer. Would you like to
look?”’ Even a retard should be thrilled
by the sight.

“Yes.”’ She stepped forward, and he
showed her how to use the eyepiece.
She bent to it . . . and gave a squeal,
a wonderful mixture of pleasure and
surprise. Her head jerked back from the
eyepiece. She stared upward at the twin
planet, as if to assure “herself that it
hadn’t moved. Just as quickly she took
another look through the lense, and then
backed off again. ‘‘So big. So big!"”’
Her smile all but split her face. ‘*“How
can te-le-scope—"" she reached up, as
if to jerk the tube’s end down to eye
level. ;

Guille caught her hands. ““Oops. Be
gentle. Turn it around this pivot.”” She
wasn’t listening, but she let him rotate
the tube so she could look in. Her eyes
went wide as she saw the expanded im-
age of her face in the main mirror. Rey
found himself explaining about *‘curved
mirrors’’ and how the diagonal directed
the image from the 12-inch through the
eyepiece. The girl hesitated the same
fraction of a second she had after his
other explanations. Then—just as be-
fore—her head bobbed with an enthu-
siastic imitation of total understanding.
£2¥es Yes: So nice.”’

Abruptly, she grabbed Rey’s hand.
““And you think this thing? You make
it?”’

Tatja’s grip was almost painful; her
hands were slender but as outsized as
the rest of her. ‘“You mean, did I invent
the telescope?’’ He chuckled. ‘‘No,
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Miss Grimm. The basic idea is two
hundred years old. People don’t invent
telescopes just to pass the time on a dull
morning. Things like this are the work
of scattered geniuses. Part of an inven-
tion may exist for decades, useless, be-
fore another genius makes the idea
successful.”’

The girl’s expression collapsed. It
might have been laughable if it weren’t
so pathetic: She had no concept of what
was difficult and what was trivial, and
so her attempt at bright conversation had
foundered. Rey turned her gently back
~ to the telescope and showed her how to
adjust the focus. Her former enthusiasm
did not completely return, but she seemed
sincerely taken by the close-up view of
Seraph. Rey gave her his usual spiel,
pointing out the brown smudges across
part of the southern continent. ‘‘Brush
fires, we think. That land must be a lot
like the grassy plains north of Bayfast.
The religions have all sorts of visions
of Seraph, but we now know it’s a world
much like ours.”” And the stories of
hidden civilizations there might still be
true. Rey had written more than one
editorial about plans for detecting and
communicating with Seraph’s hypo-
thetical inhabitants. One of the first
steps would be to build an observatory
in this part of the world, where Seraph
could be observed with a minimum of
atmospheric distortion.

A couple of people from Printing had
stopped nearby, were watching intently.
They were not the sort Rey would think
attracted by skygazing; one was Brailly
Tounse’s bombwright. Rey glanced at
her questioningly.

‘Sir, we’ve got a line of sight into
the harbor now,”’ the bombwright waved
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to the north. ‘“We were wondering if
you’d take a quick look at Termite Town
through your scope.’’

Rey hid a sigh, and gave up any hope
of having the device to himself this
morning. The bombwright must have
noticed his irritation. She hurried on to
say, ‘‘Something strange is happening
with the Termite People, sir. So far the
officer types ain’t talking, but—take a
look, will you?”’

Guille eased Tatja Grimm away from
the scope and tilted it toward the hori-
zon. He made a quick adjustment with
the spotter scope and then looked through
the main eyepiece. ‘. . . Looks about
like I remember it.’” There were dozens
of towers, from water’s edge back up
the hills around the harbor. The smallest
ones were bigger than a house. The larg-
est were over a hundred feet tall. The
spaces between were like streets at the
bottom of shadowed canyons. Even
knowing the truth, one’s first reaction
was awe: this must be a city, the greatest
in the world. Krirsarque and Bayfast
were insignificant, low-story affairs
compared to this. In fact, there were
only a few thousand humans in this
whole ‘“‘city.”” They dug their burrows
and staircases through the termite
mounds; they poked air holes through
the walls, holes that also served as win-
dows. ‘‘Hmm. There’s something dif-
ferent. One of the towers by the
moorage . . . it looks like it was burned,
or stained with soot. The dark goes as
high as the windows overhanging the
water.”’

““Yes, sir. That’s what got our atten-
tion, but we couldn’t see what made the
stain. And there’s something strange in
the water, t00.”’
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Rey tilted the scope a fraction. A
twisted pile of spikes and filaments
stuck through the water, directly in front
of the scorch-marked tower. Rey sucked
in a breath. ‘It looks like ship’s rigging,
the fiber glass part.”’

The bombwright stepped close, and
he let her take a look. She was silent
for a moment, then, “‘Unh huh. That’s
where they like visitors to dock. Looks
like the gooks dumped pet’ bombs out
those windows, right onto the moorage.
The guys they ambushed didn’t have a
chance.”

A minute before, Rey had been feel-
ing sorry for one retarded girl. Now . . .
He looked across the water.” Without a
telescope, the Village was a barely dis-
tinguishable skyline, the scorch unno-
ticeable. *

The guys they ambushed . . . Ac-
cording to the advance reports, there had
been exactly one ship tied up at the
Village: the Science.

Crew and publishing folk spent the
next few hours speculating: Why was
the Science ambushed? What would
Tarulle do about it? The Barge stayed
several miles offshore, but rumor held
that hydrofoils were doing close recon
under cover of the midday eclipse. The
only word from the penthouse deck was
that there would be no immediate land-
ing.

Top management was not asleep—just
terribly indecisive. Rey Guille bluffed
his way onto the bridge shortly before
eclipsend. All the Biggies were there,
from both Ownership and Operations.
The atmosphere was that of an incipient
brawl: consensus time had not arrived.

‘“—and I say, sail into catapult range

28

and burn their filthy village to the

- ground! Barbarians must learn that am-

bushing merchants is a dangerous sport.”’
The speaker was one of Tarulle’s neph-
ews, an arrogant pipsqueak who’d be
scrubbing decks if it weren’t for his rel-
atives. The little man looked angrily
around the room, daring anyone to dis-
agree. Fortunately for' the Company,
there were some strong personalities
present:

Barge Captain Maccioso stood near
the helm, facing the rest. His form was
a vague, intimidating shadow in the
eclipse light. Maccioso was a huge man;
the bridge itself had been rebuilt to ac-
comodate his six feet eight inch height.
He was in his early fifties and only just
beginning to go to fat. The first twenty
years of his career had been spent in the
Chainpearls Navy. The man had retired
an admiral, and the greatest hero of the
Loretto Bight affair. Now he crossed his
hamlike arms and seemed to lean toward
Tarulle’s nephew. ‘‘Warlike talk com-
ing from . . .”’ @ wee wimp who couldn’t
cock a bow, the pause seemed to say,
““from those who need customers to
live. It’s true, I could torch the Village.
It would be expensive; we wouldn’t be
left with much reserve. And what would
we get for it? The Termite Folk are
isolated, Master Craeto. There would
be few to learn from the lesson. The
Tarulle Company would lose one—
admittedly! minor—customer. The
Barge has visited here four times since
I’ve been Captain. We’ve had less trou-
ble than in some civilized ports. These
people are not pirates. The Science crew
did something, broke some taboo—"’

Maccioso turned to looked into the
harbor; sunbreak was almost upon them.
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The land was bright with washed-out
pastels. When he continued, his voice
held more frustration than certainty.
‘“‘Sure. We have the power to raze the
place. But we could never bring off an
assault landing. There’s no way we can
rescue the survivors and find out how
to avoid such a debacle in the future.”’

Survivors? Someone had lived through
the pet’ bombing. Rey felt a surge of
joy. No one else seemed moved by the
news; they already knew. This must be
a major point of the debate. ‘“We can’t
just leave them there!”” The words
popped out of Guille’s mouth without
conscious thought.

Dead silence greeted his words. The
people closest to him moved slightly
away, but didn’t look at him; it was as
though he had made a bad smell. Mac-
cioso turned and his gaze swept the
bridge. ‘‘Master Tounse!”’ ;

e Sir!”

The Barge Captain pointed at Rey
Guille. “‘Take this man out and . . .”’
Rey’s guts went cold; there were stories
about Ked Maccioso’s command of the
.Chainpearl Armada, ‘‘brief him.”’

“Yessir!’’

Brailly Tounse emerged from the
crowd and hustled Rey onto the open
walkway beyond the bridge. The Print-
master shut the hatch and turned to face
him. ** ‘Brief you’? The commercial
life is turning Ked soft.”’ It took a mo-
ment for Rey to realize that the other
man was suppressing laughter. ‘‘Don’t
you understand that a rescue is what Ked
is dying to do? For almost an hour, he’s
been trying to trick these flightless bats
into backing one.”’

“‘Oh.”” Rey was both embarrassed
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and encouraged. ‘‘Maybe my, uh, little
outburst will start something.”’

““‘I'hope s0.”” Brailly stopped smiling.
‘“‘But even by Ked’s standards, it would
be a risky operation pulling those Sci-
ence people out.”’

He led Rey to the forward end of the
walkway. All around them, twilight
brightened suddenly into day as the sun
came past the edge of Seraph. Swarms
of daybats rose from the harbor. They
swept around the towers, their cries
coming clear and reedy across the water.

Brailly gestured at the bridge binoc-
ulars. ‘‘Take a look to the left of the
harbor towers. That’s where they’re
holding the survivors.”” It was some
kind of pit, probably the root of a fallen
tower. Rey saw Termite Folk camped
around the edge. Tounse continued,
‘“They’re in that hole, out of sight from
this angle. See how the locals have set
petroleum vats along the edge? They
could light and dump those in a matter
of minutes—"’

—incinerating the prisoners. The
Tarulle people would have to sneak in
a large party, and overpower the guards
at those vats all at once. One slip and
a lot of Company people would share
the fate of those in the pit. ‘“We could
offer a ransom, Brailly. It might be ex-
pensive, but the Science home univer-
sity would probably pay us back. . . .
And there’d be lots of good publicity.”’
The spinoffs from such an adventure
could fill several issues of the Tarulle
magazines.

‘““You don’t understand: the Science
people aren’t hostages. The only reason
they’re still alive is that an appropriate
method of execution hasn’t been de-
cided on. The local bosses tell us that
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no ransom will save the prisoners. They
won’t even tell us what ‘blasphemy’ the
poor suckers committed. The whole
matter is closed. And you know, I think
the gooks actually expect to continue
business as usual with the rest of us!’’

‘“Hmm.”’ Rey had dealt with the
Village's rulers. Their interest in certain
types of pulp fiction had always made
them seem relatively civilized. They
had not seemed religious—and now he
saw that was just a sign of how damned

secretive their religion must be. He "~

stared through the binocs a moment
more. Beyond the edge of that pit were
some good people. ‘“We’ve got to do
something, Brailly.”’

“I know. Ked knows.”’ The Print-
master shrugged. After a moment, the
two men walked back to the command
bridge. Inside, Rey saw that the tension
had drained from the meeting; concen-
sus had finally been reached. Brailly
smiled sourly and whispered, ‘‘But we
also know how it’s going to turn out,
don’t we?”’

Rey looked around, and with a sink-
ing feeling he understood. The Tarulle
Publishing Company had existed for
seven hundred years. Few island-bound
companies were that old—and yet Tar-
ulle had been sailing the oceans of Tu
all that time, contending with tempests
and pirates and religionists and govern-
ments. There had been disasters; three
hundred years earlier, the old Barge was
burned to the waterline. Yet the Com-
pany had survived, and prospered. One
doesn’t last seven hundred years by
rushing into everyone else’s fight. The
Barge and its hydrofoils were well
armed, but given a choice they simply
avoided trouble. If a village or even an
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island chain turned to religious nuttery,
they lost Tarulle’s business. The years
would pass, and the regime would fall
—or decide that it needed trade more
than its crazy convictions.

- Kederichi Maccioso had done his
subtle best to bring another outcome,
but it was not to be: the talk now was
of delivering a few threats and—if that
did not help the Science people
—weighing anchor and sailing off.

There must be some way to stop this!
Then he had it: Brailly said the Termite
Folk wanted business as usual. For the
second time in fifteen minutes, Rey in-
terrupted the meeting. **We can’t sim-
ply take off; we have magazines to sell
here, and customers who want to buy.”’

This - outburst was greeted with the
same silence as before. Only this time,
it was not Ked Maccioso who. re-
sponded. There was a croaking sound
from somewhere behind the Tarulle in-
laws. The owners looked nervously at
each other, then stood aside. Out of the
shadows came a very old man in a wheel
chair: Jespen Tarulle himself. He rolled
far enough past his relatives to get a
look at Rey Guille. It was only the third
time Rey had seen the man. He was
wrapped in blankets, his hands clasped
and shivering in his lap. Only one eye
tracked and it was starred with a cata-
ract. His voice was quavery, the deliv-
ery almost addled. ‘‘Yes. These folk
haven’t done us harm, and our business
is to do business.”” He looked in Rey’s
direction. ‘‘I’'m glad someone still un-
derstands this.”’ .

Maccioso didn’t sound quite so en-
thusiastic. ‘‘It’s risky, sir, not your av-

erage sales landing. . . . But I could go
along with it, if we can get the volun-
3



teers.”” Volunteers who might wangle
the prisoners’ freedom, or at least dis-
cover their exact situation; Rey imag-
ined the wheels turning in the Barge
Captain’s head.

*“Sirs. I volunteer for the landing.”’
It was Brailly Tounse, barely hiding a
smile.

“I-I volunteer.”” The words were
coming from Rey’s own mouth. He
mumbled the rest, almost a rationali-
zation to himself: ‘‘I’ve handled sales
landings here before.”’

Old man Tarulle tilted his head at the
other owners. ‘‘Are we agreed?’’ It was
not quite a rhetorical question; the ex-
plicit recommendation of Jespen Tarulle
counted for a lot, but he was not a ma-
jority stockholder. After a moment,
there came mumbled acquiesence. Ta-
rulle looked across the desk. ‘‘Opera-
tions? Are there any objections from
them?”’

““I have a question.”” It was Svektr
Ramsey. He looked at Guille. ‘‘Have
you finished your work on the first Os-
terlai issue of Fantasie?”’

‘“My assistant can handle what re-
mains, Master Ramsey.”’ He had just
finished the rewrite of ‘‘Pride of Iron.”’

““Ah.”” A smile split the gaunt
Overeditor’s face. “‘In that case, I have
no objections.’”” And if things didn’t
work out, there would plenty of time to
put a black border around the editorial

page.

tE}

They didn’t go ashore until ten hours
later, in the night wake period. It had
been a busy time. The landing was to
look like the previous ones here. There
would only be one boat, less than a
dozen people. Except for -Rey—who
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was probably known to the locals—those
twelve were not the usual sorts for a
commercial landing. Maccioso picked
people with military and naval back-
grounds. The Barge Captain had imag-
ined many contingencies. Some involved
simple gathering of information, per-
haps an attempt at diplomacy; others
would mean quick violence and a frantic
effort to get back to sea ahead of the
Termite People. From the beginning, it
was agreed that no obvious weapons
would be taken. Brailly Tounse pro-
duced explosive powder that could be
carried in their jackets; that should pass
any inspection the Termiters might make.

Though it was probably a futile con-
tribution, Rey Guille took his telescope.
It had impressed Tatja Grimm; it might
have some effect on the locals. (On the
other hand, such high technology might
be what got the Science in trouble. Rey
broke the scope into its components and
stored them in different parts of the
landing boat.)

Coronadas Ascuasenya had been fu-
rious. She wanted to take her Barbarian
Princess act ashore and pretend that
Tatja Grimm was truly Hrala. Maccioso
rejected the plan—and Rey agreed with
him. Ascuasenya claimed the girl had
absorbed the role these last couple of
days, that she was the most convincing
Hrala ever produced. It really didn’t
matter. Rey doubted that the local rulers
believed the Hrala stories. In any case, -
using the act to intimidate could cause
the prompt massacre of both prisoners
and would-be rescuers.’

So Cor stayed behind, and Guille
found himself on the landing boat sur-
rounded by some very competent fight-
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ers. Except for Brailly, he knew none
of them. :

They were only a hundred yards from
the shore. Seraph was at first quarter,
and its blue light lay serene across
everything. The loudest sounds were the
splash of oars into water, and the oc-
casional grunt of a rower. Beach bats
and flying fish swooped low around the
lighter. The smell of char and oil was
stronger than the salt tang of the water.
They were passing a ragged jungle of
black glass—what was left of the Sci-
ence. The bats swarmed through the
twisted rigging: one creature’s catastro-
phe is another’s new home.

The termite mounds were awesome

at this distance. Hundreds of airholes
lined their sides. A few of the towers
actually broadened with height so that
they hung over the water. It was like
some artist’s vision of a city of the fu-
ture. Even knowing what the towers
really were, it was hard not to feel in-
timidated.
- Early seafarers thought the Termite
Folk were nonhuman. Alas and fortu-
nately, the village wasn’t the work of
gods. The locals were normal humans,
using mounds that occurred all through
this region. They brought in extra ma-
terials for the termites, then guided and
pruned the structures. Basically the Ter-
mite People were Hurdic folk taking
advantage of local circumstance. And
strangely, they had no special pride in
the towers. They seemed much prouder
of the heritage they imagined having lost
when they left the Interior.

Brailly Tounse kicked at the crate that
was their cargo. “‘Still don’t see why
the gooks are interested in Fantasie.”’

Rey shrugged. ‘“We don’t sell them
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the whole thing, just stories of the In-
terior. My guess is, they see themselves
as a great people fallen on hard times.
Stories about Inner Kingdoms stroke
that vision. We don’t sell more than a
few dozen copies per visit, but they pay
several coppers for each.”

Tounse whistled softly. ‘‘God, if only
our other customers were that eager.”’
He turned to look at the towers. On the
other hand, the Barge’s usual customers
bought in much larger quantities . . . and
didn’t incinerate visitors.

The landing boat slid up to a crude
pier. Some thirty guards stood along its
length, their spears held in salute. The
local bosses were in a group just above
the landing point. As the Tarulle people
climbed from the boat, low-ranking
priests came down to help carry Rey’s
crate. So far everything seemed normal.

The tallest of the locals advanced on
Rey, and gabbled something in a sing-
song cadence. This was the priest they
usually dealt with; the guy had an ex-
cellent reading knowledge of Sprik but
little chance to speak it. His phrasing
was straight out of an old-time adven-
ture novel. After a second Rey got the
avalanche of mispronounced words sorted
out: ‘‘Master Guille, happy we are to
see you again.’’ The priest bowed in the
direction of the magazines. ‘‘And happy
we are to learn more Ancestor Truth.
You and your crew are welcome in the
Hall. We will examine the new truth
and decide on fair payment.”’

Rey mumbled something appropri-
ately pompous, and they walked toward
the Village, Guille and the Termiter
priests in the lead. Behind him, the land-
ing party hung together, their tenseness
obvious. This was the third time Rey
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had been here. He marveled that he had
not been afraid before. In fact, the place
had been a comic relief. Then when the
locals spoke of ‘‘Ancestor Truth’’ it
seemed a light turn of phrase. Now he
had the wild impulse to run: what if
there was some blasphemy in the sto-
ries? It put him in a cold sweat to think
how casually he published new twists
on traditional themes, or allowed small
inconsistencies into story cycles. And
just few days ago, he’d looked forward
to testing the Hrala skit with these peo-
ple!

The tall priest’s tone remained friendly:
““You have come at an-appropriate mo-
ment, Master Guille. We have con-
fronted blasphemers—who may be
harbingers of the Final Battle. Now is
a time when we must consult all sources
of Truth.”’ Another priest, an older fel-
low with a limp, interrupted with some-
thing abrupt. The tall guy paused, and
looked faintly embarrassed; suddenly
Guille knew that he was more than an
interpreter, but not one of the high
priests. “‘It will be necessary to inspect
both your boat and your persons. More
blasphemers may come in fair forms.
... Don’t be angered; it is but a for-
mality. I, we recognize you from be-
fore. And if the writings you bring speak
to our questions, you can expect pay-
ment even more generous than usual.”’

Away from the pier, the smell of
burned petroleum products faded, re-
placed by a barnyard smell and the acrid
stench of the tiny insects that built the
mounds. Up close, the tower walls were
not smooth sweeps. Glabrous patches
were surrounded by warty growths. The
“‘windows’? were holes hacked in the
irregular surface. Even Seraph’s blue

The Barbarian Princess

light could not make such things beau-
tiful. Behind the front tier of mounds,
stone corrals held a few dozen skoats
—the source of the farm smell. The
place really was a village, similar to
backward villages the world over. With-
out modern science, they had no way
of making strong or hard materials.
Their spearheads were fire-hardened
wood and obsidian. Where the termites
did not build for them, their structures
were simple piles of stone. . . . It was
no wonder travelers had seen no danger
from these people; a squad of crossbow
armed troops could take them over. No
one guessed they had access to petro-
leum or the knowledge to produce flam-
mables.

They walked some distance through
the shadows between the towers. The
Great Hall was cut into the side of one
of the largest mounds. The resulting
talus was formed into steps as broad as
those in front of any government build-
ing in Crownesse. At the top of the
steps, carved barricades blocked the en-
trance. Rey’s guide called something
Hurdic and ceremonial-sounding. Spear-
toting priests slid the barricades aside.

Their porters carried the crate of Fan-
tasies toward the altar at the back of the
Hall. The place was exactly as Rey re-
membered it: at least one hundred feet
from entrance to altar, but with a ceiling
that was nowhere more than seven feet
high. It seemed more like a mine than
a building. Twelve-foot-wide pillars
stood in a rectangular grid across the
floor. The pillars were native mound-
stuff painted white. The only light came
from ranks of candles that circled each
of them. As the Tarulle people walked
toward the altar, they saw hundreds of
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Termite Folk standing quietly between
the farther pillars. The room couldn’t
be more than one hundred feet across,
but the pillars seemed to go on forever.
On his last visit, Rey had walked to the
side of the Hall (an act of unknowing
bravado, he realized now), and discov-
ered that the pillars there were smaller,
more closely spaced, and the walls were
painted with the image of more pillars
stretching off to a faked infinity; clev-
erly placed flecks of glass simulated
hundreds of faraway candles. Like many
primitive folk, the Termiters had their
own subtleties.

Rey expected the threatened body
searches would come next. Instead, the
Tarulle people were gestured to sit be-
fore the altar. There was a moment of
near silence after Guille was asked to
open the crate. Now he could hear a
faint buzzing that came from all around,
the sound of the real termites. They
were, after all, inside an enormous hive.
He pulled up the lid of the crate, and
the insect sound was lost behind the
Villagers’ soft chanting.

The high priests lifted the top sheets
from the crate. These were color illus-
trations that would be inside/outside
covers on normally bound editions. The
color didn’t show well in the candle-
light, but the Termiters didn’t seem to
mind; the best pictures from previous
issues were mounted in the walls behind
the altar. The priests pored over the il-
los, just like ordinary fans thrilled with
the latest issue of their favorite maga-
zine. Before, Rey would have smiled
at their enthusiasm. Now he held his
breath. At least one of those pictures
showed Hrala carrying a spring-gun;
could that be blasphemy?
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Then the tall priest looked up, and
Rey saw that he was smiling. ‘‘Won-
derful, friend Guille. There is new In-
sight here. We will pay double.’” The
others were lifting manuscript galleys
out of the crate and solemnly laying
them on velvet reading stands. There
couldn’t be more than a handful of lo-
cals who knew Sprik; did they preach
from the stories? Rey let out a carefully
controlled breath. It didn’t matter now.
The Tarulle people had passed the test
and—

—outside the Hall, someone was
shouting. The words were indistinct, but
Hurdic. The priests straightened, listen-
ing. The shouts came louder; people
were rushing up the steps to the Hall’s
entrance. The barricades slid aside and
Seraph’s light shone on the arrivals: they
were spear carriers from the pier. They
rushed down the aisle, still shouting.
Their leader was waving something over
his head. Everyone was shouting now.
Rey saw that Brailly’s men had slipped
into a circle formation. Some of them
were reaching into their jackets. -

Then the newcomer reached the altar,
and one of the priests—the old one with
the gimp leg—gave an incredible war-
bling scream. In an instant, all other
cries ceased. He took two objects from
the guard and held them close to the
candles. Strange reflections shifted across
his face and the ceiling. . . . He was
holding the main mirror and the diag-
onal bracket from Rey’s telescope.

How can he know what these are,
much less think them blasphemous? The
thought hung for an instant in Rey’s
mind, and then everything went crazy.
The old man threw the mirror to the
floor, then turned on the Tarulle visitors
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and shouted in Hurdic. No translation
was needed; his face was contorted with
hatred. Spearmen ran forward, weapons
leveled. Brailly tossed something onto
the altar; there was an explosion and
swirling gouts of chokesmoke. Rey
dived to the floor, tried to belly crawl
out from under the choke. He heard
Brailly’s'men fighting their way toward
the entrance. By the sound of it, they
had some sort of weapons—strip knives
probably. There were screams and ugly
ripping sounds, all against a background
of coughing and nausea. It sounded like
all the Villagers had thrown themselves
into the fight. They could never get past
such a mob!

He had underestimated the Printmas-
ter. From out of the smoke and shouting
came Brailly’s voice. ‘‘Down! We're
gonna blast!”” Rey tucked his head in
his arms. A second later there was a
flash of light and invisible hands crashed
upon both sides of his head. He looked
up. There was blue light ahead! Tounse
had knocked the barricade over.

Rey came to his knees. If he could
move while the locals lay stunned. . . .

His poor ears couldn’t hear the rum-
bling; it came through his knees and
palms. All around them, the hive was
shaking. He saw now that the pillars
near the entrance had been smashed.
Avalanches of moundstuff—first small,
then engulfing, spilled down from above.

With that, the tower collapsed on the
Great Hall, and Rey saw no more.

Consciousness returned in patches.
There were unpleasant dreams. Some-
thing was banging his head; it wasn’t
the knock of his alarm clock. They were
dragging him feet first, and his head was
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bouncing off uneven ground. The dream
faded to pleasant grayness, then came
back in a new form: he was rolling down
a hillside, the rocks cutting into his
body.

Rey came to rest in foul-tasting water,
and wondered if he would drown before
he woke up. Strong hands pulled him
from the water. Through the ringing in
his ears he heard someone say, ‘‘There.
A moment of sitting to catch the breath.”’

He coughed weakly, and looked
around. No more dreams: the nightmare
was reality. He was sitting by a shallow
pond, near the bottom of a pit. The edge
of the pit was ten yards above his head,
except on one side, where it broke low
and gave a view of the harbor. He was
not alone. There were dozens of people
here—all that remained of the Science
crew. They clustered around the newly
fallen. Looking up at their faces, Rey
saw hope in some, fear and despair in
others.

““You’re looking bad. Can you talk?”’
It was the woman who had pulled him
from the pond. She was in her late fif-
ties, an Osterlai by her accent. Her
clothes were neat but stained. There was
a matter-of-fact friendliness in her voice.
In a moment he would remember who
she was.

““Y-yes,”” he croaked. ‘“What hap-
pened?”’

The woman gave a short laugh. ‘““You
tell us. Five minutes ago it just started
raining people. Looks like the Termite
Folk have found new blasphemers.”’

Rey swallowed. ‘“You’re right.”” And
it was his fault.

Most of his companions were in
worse shape than he. The Science pris-
oners were trying to help, but two of
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the Tarulle people looked freshly dead.
Nowhere did he see Brailly Tounse. He
glanced at the Osterlai woman and made
a wan smile. ‘“We came to rescue you.’’
He gave his captive audience a brief
account of the sales landing. ‘‘Every-
thing was going fine. I was beginning
to think they might listen to us, that
we’d at least learn more about your sit-
uation. Then they found the mirror from
my telescope. How could they know
what it was, much less—’’ He noticed
the look on the woman’s face.

‘““And how do you think we got in
trouble, my sir? We thought to do some
observing from the peaks Inland. We
had a twenty inch mirror; the Seraph-
seeing should be better here than—"’
She broke off in surprise. ‘“Why, you’re
Rey Guille!”’

Rey nodded, and she continued, ‘‘So
I don’t have to tell you the details;
you’ve written enough about the idea.
... I’'m Janna Kats, Seraphist at Ber-
genton; we met once a couple years
back.’’ She waved a hand as recognition
slowly dawned on Rey. ‘‘Anyway. We
dragged that mirror ashore, gave the
Termiters a look. They thought it was
great stuff—till they learned what we
wanted to look at.”’ She laughed, but
it was not a happy sound. ‘‘Lots of re-
ligions worship Seraph. You know:
home o’ the ‘gods and such garbage.
Turns out the Termiters think Seraph is
something like the gods’ bedroom—and
mortals ‘mustn’t peep!’’

So that was how they learned what
the parts of a telescope look like. “‘It
still doesn’t make sense,’”” Rey said.
“In everything else, they seem to be
ancestor worshippers; I’ve sold them
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dozens of Interior fantasies. How did
Seraphidolatry get mixed in?”’

The question brought a fit of cough-
ing from the little man sitting beside
Kats. “‘I can answer that.”’ The words
were broken by more rasping coughs.
The fellow’s face seemed shrunken, col-
lapsed; Rey wondered that he could talk
at all. *“The Termite Folk are intellec-
tual packrats. For three hundred years
they’ve been here, picking up a little of
this, a little of that—from whoever was
passing through.’’ More coughing. ‘I
should have seen through ’em right
off. . . . I’ve spent my whole life study-
ing coastal barbarians, learning Hurdic.
But these folks are so secretive, I didn’t
understand what was driving them
... till it was too late.”” A smile
twisted his thin face. ‘‘I could get a nice
research paper out of what we’ve learned
here. Too bad we gotta die first.”’

Rey Guille had years of experience
finding loopholes in impossible situa-
tions—on paper. ‘‘Maybe we don’t
have to die. I never thought the Ter-
miters were killers. If their religion is
such a hodgepodge, they can’t take the
taboos too seriously. You’ve been here
for several days. Maybe they just want
a graceful way out.”’ It really made
sense. Then he remembered Brailly’s
bomb, and continued more quietly, ‘‘If
there’s anything they’d kill for, I think
it would be what my people did to the
Village Hall.”’

““You don’t understand, fellow,”” a
third Science person spoke, a sharp edge
in his voice. ‘*Knocking over a termite
mound is a pecadillo in their eyes
—compared to invading the gods’ pri-
vacy. They’ve kept us alive this long
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because they’re having trouble devising
a torture-death appropriate to our crime!”’

‘“‘How can you know that for sure—"’

‘“We know, Master Guille.”’ Janna
Kats’s tough exterior broke for an in-
stant, and she looked just as frightened
as the others. ‘‘In the last two days
they’ve taken three of us from the pit.
W-we could hear the screams; one we
could see. Each took longer to die than
the last.”’ :

There was a moment of silence, and
then the cougher said, ‘I think the Ter-
miters are scared, too—of their Seraph
gods. If they can’t come up with the
proper death for us, they think the gods
will apply that death to them. The three
they killed were . . . little experi-
ments.”’

‘“‘But there will be no more.’”’ The
toughness was back in Janna’s voice.
‘“The next time they come, one big sur-
prise we’ll show them. We won’t be
skoats waiting for the slaughter.”’

Rey looked up, at the rim of the pit.
There were Termite Folk all around.
Most carried spears, but that wasn’t the
most deadly thing; spears kill one a
time, make a slow thing of a massacre.
Much more ominous were the priests
carrying torches. They stood near the
three petroleum vats Brailly had spotted
earlier. Each tank was mounted on a
crude swivel. Should they choose, the
torch bearers could drown their pris-
oners in flame. A few hours before, that
prospect had filled him with sympa-
thetic dread. For Janna and the others,
it had come to be the only imaginable
out.

’f’he hours passed. At the top of the
sky, Seraph widened toward full, its
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western ocean turning dark and reddish
with the start of the mid-night eclipse.
The Villagers marched steady patrols
around the edge of the pit. Mostly they
were silent. The Science’s anthropolo-
gist said they had long ago stopped re-
sponding to his shouted questions.
There were no more ‘‘experiments,’’
but Rey gradually realized the pit was
in itself a killing place. The only water
was in the shallow pool at the bottom
of the pit—and that became steadily
more foul. The only food was what the
Villagers threw into the pit—slabs of
skoat cheese and balls of what turned
out to be pressed termite larva. Rey had
eaten some exotic things in his years
with Tarulle, but the larva patties were
half rotted. Hungry as they were, only
a few of the prisoners could keep them
down. Three of the Tarulle prisoners
were dead, their bodies broken by the
explosion. Two of the survivors had
compound fractures; their moans came
less frequently with each passing hour.
The prisoners were not alone in the
pit. The true builders of the Village were
here, too. In the silence that dragged
between conversations and occasional
moaning, Rey heard a scritching sound
coming from all directions. At the cor-
ner of his vision, a pebble would move,
something would scuttle from one hole
to another. The termites were no bigger
than a man’s thumb, but there must be
millions of them in the sides of the pit.
They avoided the humans, but their ac-
tivity was ceaseless. The sides of the pit
were not ordinary earth. All the way
down to the pool, this was moundstuff.
It must be old, the detritus of thousands
of years of towers, but it was still used
by the tiny creatures. The stones in this
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“‘soil”’ must have washed down from
the hills to the north. The coming of
humans was a recent event in the hives’
history.

The towers of the Village crowded
around three sides of the pit, but beyond
the broken southern lip, they could see
the harbor. The Tarulle Barge was less
than a quarter mile out. Deck piled on
deck, loading cranes sticking out in all
directions, masts rising slim into the
reddish blue sky—the Barge had never
seemed so beautiful to Rey as now.
Safety was just twelve hundred feet
away; it might as well be the other side
of Seraph. An hour earlier, a hydrofoil
had arrived from the ocean and docked
in a starboard slip. There was no other
boat activity, though Rey fancied he saw
motion on the bridge: another meeting?
And this time, a final decision to leave?

Most of the prisoners huddied on the
north slope of the depression; the corpses
were carried to the other side of the pit.
The prisoners were bright people. They’d
had plenty of time to try to figure a way
out, and no success in doing so. The
arrival of Rey’s group brought new
hope, even though the rescue had been
a failure. For an hour or two, there was
renewed scheming. When it, became
clear that nothing had really changed,
the talk gradually petered out. Many of
the prisoners drifted back to inward-
looking silence.

There were exceptions. One thing
Rey loved about scientists was their love
for speculation. Take Tredi Bekjer, the
little guy who spent the hours coughing
his lungs out. Tredi was a sickly fellow
who should never have been on the Sci-
ence expedition in the first place. He
was an anthropologist, and the only cap-

42

tive who spoke fluent Hurdic. He might
be dying, but between spasms of cough-
ing he argued about the origin and future
of their captors. He predicted that—no
matter what the prisoners’ fate—the am-
bush had doomed the Termiter culture.
Now, outsiders knew there was petro-
leum nearby. When that news got to the
archipelagates, the Termiter Folk would
have lots -of visitors. Even if the locals
were not booted off their land, they
would be forced to make big changes.
In thirty years, there would be a real
city here.

There were others like Tredi, folks
who could walk through the gates of
death, still arguing about ideas. When
the planning and the scheming was
done, these few still had something to
talk about. Rey found himself drawn in.

Janna Kats was the most interesting.
Before specializing in Seraphy, she’d
had lots of experience with other branches
of astronomy. She was just the sort of
person he’d been hoping to talk to—back
when he thought they’d find the Science
in one piece. For minutes at a time Rey
could forget where he was, and what his
fate must be. Kats had had great plans
for the Seraph observatory. There should
be good seeing from the mountains be-
hind the harbor. Ground resolutions bet-
ter than one hundred yards would have
been possible with the twenty-inch mir-
ror. The issue of intelligent life on Ser-
aph might finally be resolved. . . .
Instead, the project had brought them
all to this pit.

Rey grunted. ‘‘Other things are hap-
pening in astronomy. Things that aren’t
so dangerous. There have been some
fantastic discoveries at Krirsarque.’’ He
described ‘‘Pride of Iron’’ and the spec-
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troscopic observations it was based on.
““Can you imagine! With spectroscopy,
we can know what things are like on
planets around other stars.”” He sat
back, waiting for Janna’s reaction to this
news. It was one of the occasional pleas-
ures of his job, to be the first person in
an entire archipelagate to report a break-
through.

Janna grinned back at him, but there
was no surprise in her expression. ‘‘Ha!
That’s one of the results the U. Tsanart
people sent west with Science. During
the last year, they’ve got good spectra
on twenty stars in our sun’s class. Every
damn one of "em is metal rich. And we
have other results, too. We can measure
radial motions with this spectro stuff—"’
She laughed at the expression on his
face. ‘‘You’ve written a lot of high-
flown editorials about ‘Spectroscopy,
Key to the Universe.” Well, you may
have understated the case. Combine the
spectral shift data with proper motion
studies, and it’s obvious our solar sys-
tem is an interloper, just passing through
the local star stream.””’

Outcast Star. The title flashed through
Rey’s mind. There were writers who
could run away with that idea—and
surely would, if he got out of this alive.
“You know, it’s almost as if someone
were picking on the human race,”” he
mused. “‘Out of all the solar systems,
that we should be the low metal one,
the outsider.”” He didn’t like the idea.
It smacked of the theistic fantasy Cor
Ascuasenya so loved: humanity as door-
mat to the gods.

‘““You've got it backward, my sir.
Ever hear of the anthropic principle?
Most likely, intelligent life exists on Tu
exactly because we are different from
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the others. Think what an abundance of
metals would mean. It’s not just a matter
of wealth, millions of ounces of iron
available for large scale construction.
My guess is such concentrations of met-
als would change the surface chemistry
so much that life would never develop.””

Janna’s middle-aged features were
filled with a happy smugness, but Rey
did not feel put down. He was imagining
deadly, treasure-house worlds. ““Or life
might develop, but different than here.
Why, there might be—"’

Janna abruptly grabbed his arm. She
was looking past him, her expression
intent; his speculations were suddenly
of zero interest. There were scattered
gasps from the prisoners. He turned and
looked into the harbor. The Barge had
lowered a boat to the water. It glowed
with white light, a jewel in the redden-
ing dimness. Then he realized that Ta-
rulle had lit a flare at the focus of the
bridge’s signal mirror. Its light fell daz-
zling on the boat—which was nothing
more than a freight lander painted silver
and white. Before the flare guttered out,
two more were lit at other mirrors. They
tracked the boat as it started toward
shore.

The Termiter priests were suddenly
shouting. One group of spear carriers
ran to the south side of the pit, while
others moved to the pet’ vats and slid
the covers aside. Priests dipped their
torches into the vats—and the night ex-
ploded. The thunder went on and on,
drowning the shouts of prisoners and
Villagers alike. Flame and smoke rose
from the petroleum, swirls of red and
black across the mid-night eclipse.
Hundreds of bats swarmed drunkenly
in the superheated air, burning, falling.
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The stench of pet’ was everywhere. The
Termiters cowered back from the pyres
they had created, but Rey saw a few
priests near each, setting long poles
against the sides of the vats. A few good
pushes, and the prison pit would be
wall-to-wall fire.

Some of the prisoners collapsed, their
mouths open, eyes wide. They must be
screaming. Beside him, Janna Kats had
caught his arm in both her hands. Her
eyes were clenched shut, her face averted
from the fires. Something in Rey’s mind
retreated and suddenly he wasn’t fright-
ened. He wasn’t brave; he simply
couldn’t grasp the reality of his immi-
nent torch-hood. He looked back to the
harbor. The firing of the vats hadn’t
stopped the boat. It floated serenely to-
ward them, still lit by the Barge’s flares.
He strained to see what it was carrying.
The oarsmen wore black robes, their
faces hidden within deep cowls. Those
weren’t Tarulle uniforms, yet they were
somehow familiar. There was only one
other person on the boat. She stood at
the bow, scorning all support. Her
clothes were white and silver, gleaming
in the faraway spotlights. Black hair
cascaded around her face and shoulders.

Now Rey understood this latest res-
cue attempt. He damned and thanked
Cor all at once for trying.

Tarulle doused the flares the instant
the lighter touched shore. In the roaring
red dimness, the figure on the boat was
a vague thing. She did something to her
robes and suddenly was near naked, and
incredibly female. When she swung
over the railing, red-silver glinted from
her breasts and thighs. The oarsmen fol-
lowed, clumsy black beetles by com-
parison. They started up the hillside,
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and were lost to Rey’s view beyond the
south side of the pit . . .

. .. but not lost to the Termiters’.
The spear carriers hadn’t moved, but
every face was turned toward the ap-
proaching party. The priests by the fire
vats had dropped their poles, and stared
in shock. Janna’s grip loosened. She
tried to ask him something, but even
shouting mouth to ear, she couldn’t talk
over the flame-roar. Rey could only
point to the rim of the pit.

A minute passed. Villagers at the
southeast corner of the pit backed away

. . and the newcomers appeared. By
the Light, what a job Cor had done! It
was strange to see—in the middle of
terrible, deadly reality—the incarnation
of a hundred fantasies. This was Hrala,
complete with a contingent of the Sib-
hood Sinistre. The Sibhood followed
Hrala through most of the stories. Their
motives were beyond knowing, but
seemed more evil than not. Sometimes
they were Hrala’s deadliest enemies,
sometimes her allies. When they were
her allies, the rest of the world better
watch out. The black-cowled figures
hung silently behind her, looking a
dozen times more deadly than any Ter-
miter priests.

The fraud would have been nothing
without its central character. Tatja Grimm
had come to Tarulle an outsized waif.
The makeup people had transformed
her. Black hair lapped smooth down to
her waist, a perfect copy of all the il-
lustrations. Her body was evenly tanned,
though all she wore was ribbon armor,
and that only around her hips and
breasts. If he hadn’t seen the girl before,
Rey never would have guessed that
bosom was faked. She carried the blade
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named Death. Crafted of ‘‘magic metal,”’
edged with diamonds, it was a living
creature and one of Hrala’s earliest con-
quests. Without her control, it would
take up its original mission—to corrupt
the powerful and scourge The Conti-
nent. In fact, the prop was carved from
puffwood painted silver and edged with
quartz. Any sharp blow would shatter
it.

Tatja Grimm walked forward, Death’s
flat resting on her shoulder as though
it weighed pounds and not ounces. Cor
had coached her well. Every motion was
fluid, arrogant. She walked straight to
a high point on the pit’s rim. For a long
moment, she surveyed the priests and
the flaming vats. Not once did she look
at the spear carriers. The Villagers
stared back, eyes wide. Rey could see
the fear mounting in them.

Abruptly, Hrala’s hand flashed out.
She pointed at the vats and clenched her
fist. The Barbarian Princess wanted
those fires out. The Termiter priests
scrambled to push the lids back onto the
vats. Flames burst sideways, searing the
priests, but one by one the lids were
forced into place. There were scattered
explosions; one of the vats trembled in
its cradle. Then a great silence replaced
the roar. For a long moment, everyone
listened to the ringing in their ears.

Rey couldn’t believe his eyes or ears.
Did the Termiter priests actually believe
the stories? Of course, the instant the
girl opened her mouth the illusion would
be broken—

The Grimm girl turned, gestured the
chief Sib to stand close behind her. The
cowled figure slid forward, servile and
sneaky at the same time. That must be
Coronadas Ascuasenya; she might just
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be close enough to prompt the girl.
There was a hissing conversation be-
tween the two, broken off by an im-
perious gesture from the Princess. She
looked back at the Termiters and finally
spoke. The words rattled fast, diamond
hard. They were not Sprik.

Tredi Bekjer gasped. He crawled the
few feet that separated him from Rey.
‘“That’s Hurdic!”> -

Janna and Rey dropped to their knees
beside him. ‘““What’s she saying?”’

Bekjer listened a moment more. ‘‘Hard
to follow. She’s speaks a deep Interior
dialect. . . . I’ve only heard it a couple
times.”” He choked back a coughing
spasm. ‘‘Says she’s angry as . . . the
hot pits of the earth. Termiters have no
business holding her . . . property? prey?
She means us, in any case. She demands
reparations, replacements for the dead,
and—"" Tredi laughed and coughed at
the same time ‘‘—and the return of the
survivors.”’

The sharp-voiced speech ended. The
Barbarian Princess stood waiting a re-
ply. Death twitched in her hand, im-
patient to forego these diplomatic
niceties.

A voice came from the priests. After
a second, Rey recognized it as belong-
ing to the tall Termiter. The words were
tentative and quavery, totally lacking
the menace Tatja/Hrala put into hers.
Tredi continued his translation: ‘‘Local
guy is explaining our blasphemy. Case
you can’t tell, he’s practically wetting
his pants. . . . If he doesn’t punish us,
the High Gods will torture-kill his peo-
ple. And now Hrala is threatening to
skewer his guts if he doesn’t let us go.
He’s caught between two dooms.”’
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Hrala had a reply. She swung Death
from her shoulder and thrust it skyward.
The fake metal gleamed red-silver,
‘‘diamonds’’ glittering. Her speech was
as angry and decisive as before. Tredi’s
translation consisted of a single, soft-
spoken, ““Wow.”” Janna punched his
shoulder, and the little anthropologist
remembered his listeners. ‘“Whoever
she is, she’s wonderful. . . . She told
the Termiter to remember his place, that
he’s too low in the scheme of things to
presume upon the High Gods’ venge-
ance. . . . I can’t translate it any better;
she packed a freight-load of hauteur into
a couple sentences. She’s telling him,
if her property is offensive, then that’s
something between Hrala and the Gods.”’

Rey Guille looked from Tatja Grimm
to the clustered priests. Hope was a sud-
den, wonderful thing. Every state reli-
gion he’d ever seen had a core of
hypocrisy. That was why he’d been
against bringing ‘‘Hrala’’ ashore—he
knew the priests would never accept
their theology suddenly incarnate. But
Cor and the Grimm girl had taken the
risk, and now, incredibly, the plan was
working.

For several minutes the priests had
no reply. They stood in a tight group,
speaking in low voices. Around them,
the spear carriers held their weapons
loosely, their eyes never leaving Tatja
Grimm. From beyond the rim, an
anonymous voice called, ‘‘Hrala.”” After
a moment, one of the spear carriers re-
peated: ‘“Hra-la.”’ The word was passed
back and forth among the low-ranking
Termiters. They pronounced the gut-
tural ‘‘H”’ with a force and precision
that made Rey wince. ‘‘Hra-la. Hra-la.
Hra La. Hra La . . . The chant spread
around the pit, a soft drumbeat.

The Barbarian Princess

One of the priests shouted; the chant
stumbled, guttered out. After a moment,
the priest continued. His voice was pla-
cating, but without the quavering fear
of before. ‘‘New guy,’” said Tredi.
‘‘He’s talking humble, sweet as sugar.
Says that for sure Hrala’s claim takes
precedence over theirs, but—’'" Tredi
sucked in a breath. ‘‘Bastard! He says,
in dealing with beings so deadly as the
High Gods, his people need at least to
go through the motions . . . of verify-
ing Hrala’s identity.”’

Another priest spoke up, his voice
high-pitched and not nearly as confident
as the first. *° ‘A mere formality,’ the
second jerk says.”’

*‘S-so what’s the formality, Tredi!”
Janna all but shook the little man.

Bekjer listened a second longer, then
caught back a sob. ‘‘Nothing much. A
little trial by combat.”’

Rey’s eyes stayed on Tatja Grimm all
through this speech. She didn’t flinch.
If anything she stood taller now, her
chin raised at the impudence of the
‘“‘request.”” No amount of coaching
could have taught her to do that: the girl
was as gutsy as anyone he’d ever
known. When the priest finished, her
reply was immediate, a sharp three syl-
lables filled with anger and arrogance.

‘“ “Certainly,” she says,”” Bekjer
translated unnecessarily.

And Rey’s hope fled as quickly as it
had come. The girl looked down at
Death, and for an instant he saw_the
gawky youngster who had come aboard
Tarulle just a few days before. She
wasn’t afraid, just uncertain, feeling her
way in a strange situation. The puff-
wood sword was a magnificent bluff,
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but they were beyond bluffs now. It

couldn’t cut butter, and it would shatter

at the first blow.

The girl gestured imperiously at the
chief Sib, the one who must be Coro-
nadas Ascuasenya. The Sib slid for-
ward, and spoke. hissingly into Hrala’s
ear. The rescue party was about out of
options. No doubt they were heavily
armed. If they acted quickly, while the
tattered bluff had some credibility, they
could probably fight their way back to
the landing boat—and at least save
themselves.

Hrala listened to the Sib for a mo-
ment, then interrupted. The two were
arguing! It was consistent with all the
stories, but why now? Cor’s hissing
broke into full voice for an instant, and
suddenly he realized this was no sham.
Hrala shook her head abruptly, and
handed her sword to the Sib. Cor sank
beneath the pretended weight of Death.
She didn’t have much choice now. She
slunk back to the other Sibs, her fear
obvious but suddenly in character: She
held Death in her hands. As a Sib Sin-
" istre, she could not be perverted by it
(the Sibhood was already pretty per-
verse), but possessing Death and being
possessed by it were very close things.
It was a theme Rey had insinuated into
the series himself.

Hrala turned back to the Termiter
Priests. She was smiling, and the anger
was gone from her words; mocking ar-
rogance remained.

“Says she’s happy to fight, but it’s
no . . . fun . . . wasting Death on such
easy. prey as the Termiters. She’ll fight
with whatever weapons her opponent
chooses.”

That almost started the chant again.
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The priests shouted it down, and after
a moment one of them carried a sword-
club toward Hrala/Tatja. This fellow
was no fighter, just an errand boy. He
laid the club on the ground ten feet from
the girl, then scuttled back to safety.
Hrala let him depart, then stepped from
the high ground to inspect the weapon.

*“If she’s from deep Inland, she’s
never seen a sword-club,”” said Tredi.
“‘Spears and pikes are all the Inlanders
have. Even on the coast, it’s a cere-
monial weapon.’’

This one was clearly for special oc-
casions; the wood was polished, un-
marred. Without metals or composite
materials, true swords were impossible.
It looked deadly all the same. In overall
shape it was something between a club
and a pike. Elaborate hooks and blades
—of bone or obsidian—were set along
its length. There was a spike of glassy
blackness at one end, and a hilt at the
other. A second grip ‘was set halfway
down the pole; perhaps the thing could
be used like a quarterstaff.

Hrala/Tatja picked it up, clearly as
mystified as Rey. Somehow the puzzle-
ment didn’t take her out of character:
she smiled her curiosity, seeming to say
how interesting, how clever. He couldn’t
tell if she were acting or if this were the
same frank wonderment he’d seen in her
before. She swung it through a couple
of clean arcs, then paused, glanced hes-
itantly at Cor and the others. Rey under-
stood; this was her last chance to cut
and run. Cor started toward her, but the
girl turned away and shouted at the
priests.

‘‘She says she’s ready.’’

Rey scarcely realized he was holding
his breath. The girl could win. The
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spear-carriers were already sold on the
fraud; none of them could fight effec-
tively. The more cynical priests weren’t
fooled, but they were exactly the sort
that let others do their fighting. Who did
that leave? Mental subnormals, too stu-
pid to be afraid?

The crowd of priests parted and
someone very broad and heavy started
up the incline toward Tatja Grimm. The
man’s gait was slow, almost shambling.

Even from here Rey could see the dull-.

ness in his features. Thank the Light!

Then he saw the second one.

They were nearly identical—giant,
stupid . . . and armed. They carried
their sword-clubs before them, both as
threat and shield. Each was dressed in
heavy leather. It was primitive armor,
but at least real; Tatja Grimm was vir-
tually naked, what armor she wore a
gaudy fake.

Together, they outweighed her three
to one.

The two separated as they approached
the girl. They stopped ten feet from her,
and for a moment the combatants stared
at each other. Rey thought he saw traces
of anxiety in the dullards’ manner;
you’d have to be a vegetable to ignore
the mood of the Villagers and the deadly
confidence that came from the enemy.

Twenty years of fantasy collided with
reality tonight—and for an instant the
fantasy seemed the truer vision. The
scene would have made a perfect cover
painting: Hrala standing straight and
fearless before a pair of subhuman at-
tackers, a city of towers spreading on
and on behind her. The last blue had
disappeared from Seraph’s eastern ocean.
The disk shaded from brighter reds to
darker. The cloud of tarry smoke from
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the pet’ vats still hung in the air, roiling
Seraph’s continents out of all recogni-
tion. Everything—towers, prisoners,
priests, fighters—was lit with shifting
reds. It was the color of blood, Hrala’s
color, the background color of her most
chilling battles.

* A priest shouted at the swordsmen,
and the moment passed. They came in
from opposite sides, their bladed clubs
swinging. The girl grabbed her club at
the hilt and foregrip and whirled be-
tween them. They were slow, and Tatja
Grimm was terribly quick. That could
only save her from quick death: She
danced backwards, up the rise. She used
the club like a staff, blocking. Blade
fragments flew from every blow.

She bounded three great steps back,
and moved both hands to the hilt of the
club. She swung it in a quick sweep,
her greater reach keeping the two
back—till they separated again and
came at her from the sides. Even so, she
wasn’t retreating now.

‘‘She learns very fast,”” Tredi said to
no one in particular.

But some lessons are learned the hard
way. The bladed hooks were good for
more than terror and disemboweling.
One of her parries brought a crashing
halt; her club had locked with the at-
tacker’s. The swordsman raised his
club, swinging her slender body against
him. Tatja kicked and kneed him. Even
in his armor, the fellow staggered be-
neath the blows. The second attacker
ran forward, rammed the point of his
club squarely at the girl’s torso. Some-
how she sensed the attack, and threw
herself backwards. The impaling thrust
was turned into a deep slash across her
chest.
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She hit the ground and bounced in-
stantly to her feet. For a moment the
action stopped and the antagonists stared
at each other, shocked. In the smoky
dimness, details were vague . .. yet
the fake bosom still seemed to be in
place. Everyone could see that the armor
around her chest had been slashed open.
Everyone could see the ripping wound
across her breasts. Everyone could see
that Hrala did not bleed.

The second swordsman stepped back-
wards and whimpered. His tiny brain
finally realized that he should be terri-
fied. He dropped his club and ran from
both priests and Hrala.

The first fellow didn’t seem to notice.
He flipped Hrala’s club over his head
and advanced on her. She didn’t retreat,
didn’t try to rush around him to the dis-
carded clubs; she stood with knees
slightly bent, hands held open. Only
when the bladed club swung toward her
middle did she move—and then it was
too fast for Rey to follow. Somehow
she caught the foregrip of the club, used
it as a brace to swing her body up and
ram her foot into the other’s throat. The
blow jarred the club loose, and the two
fell in an apparently random tangle. But
only one combatant rose from that fall.
The other lay twitching, the point of a
sword-club struck through his skull.

The girl stared at the dying man. A
look that might have been horror passed
across her face; her arms and shoulders
were shaking. Suddenly she straight-
ened and stepped back. When she looked
at the priests, haughty pride was back
in her features.

‘‘Hrala. Hra-la. HraLa. Hrala . . .”
The chant began again. This time, no
priest dared shout it down.
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* * %

Coronadas Ascuasenya had plenty of
contact with the rescued during the next
few days. Some recovered from the hor-
ror better than others. Janna Kats could
laugh with good humor within ten hours
of the rescue. The little anthropologist,
Tredi Bekjer, was almost as cool, though
it would be some time before his body
recovered.

But four days out from the Village,
some of the Science people were still
starting at shadows, crying witheut
provocation. And for every survivor,
there would always be nightmares.

Cor had never considered herself es-
pecially brave, but she hadn’t been
trapped in that pit; she hadn’t seen
friends torture-murdered. Once they re-
turned to the Barge, and the Village was
irrevocably behind them, it was easy to
put the terror from her mind. She could
enjoy the Welcoming Back, the honor
given her and Rey Guille and Brailly
Tounse, the greater honor given Tatja
Grimm. ;

It was as close to a storybook ending
as could be imagined. Thirty-six from
the Science had died, but nearly one
hundred had survived the adventure and
would return with the Barge (much to
the surprise of their sponsoring uni-
versities, who hadn’t expected to see
them for two years). When Tarulle
sailed into the Osterlais—and later the
Tsanarts—everyone would be instant
celebrities. It would be the story of the
decade, and an immensely profitable
affair for the Tarulle Publishing Com-
pany. Whatever their normal job slot,
every literate participant in the rescue
had been ordered to write an account of
the operation. There was talk of starting
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a whole new magazine to report such
true adventures.

And management seemed to think
that Cor and Rey had masterminded this
publishing coup. After all, he had sug-
gested the landing; she had produced
Tatja/Hrala. Cor knew how much this
bothered Rey. He had tried to convince
Svektr Ramsey that he had fallen into
things without the least commercial
savvy. Of course, Ramsey knew that,
but he wasn’t about to let Rey wriggle
free. So Guille was stuck with produc-
ing the centerpiece account of the res-
cue.

“‘Don’t worry about it, Boss. They
don’t want the truth.’’ She and the Fan-
tasie editor were standing at the railing
of the top editorial deck. Except for the
masts and Jespen Tarulle’s penthouse,
this was as high as you could get on the
Barge. It was one of Cor’s favorite
places: a third of the Barge’s decks were
visible from here, and the view of the
horizon was not blocked by rigging and
sails. It was early and the morning bus-
tle had not begun. A cold salt wind came
steadily across the deck. That air was
so clean—not a trace of tarry smoke.
White tops showed across miles of
ocean. Nowhere was there sign of land.
It was hard to imagine any place farther
from the Village of the Towers.

Rey didn’t answer immediately. He
was watching something on the print
deck. He drew his jacket close, and
looked at her. ‘‘It doesn’t matter. We
can write the truth. They won’t under-
stand. Anyone who wasn’t there, won’t
understand.’” Cor had been there. She
did understand . . . but wished she
didn’t.
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Rey turned back to watch the print
deck, and Cor saw the object of his in-
terest: The man wore ordinary crew fa-
tigues. He wandered slowly along the
outer balcony of the deck. He was either
lonely, or bored—or fascinated by every
detail of the railing and deck. Cor sus-
pected the fellow wasn’t bored: Part of
the Hrala fraud had been the demand
that the Termiters replace her damaged
“‘property’’ (the dead from Brailly’s
party and the Science). It seemed unwise
to retract the demand completely, so
five unfortunate Villagers were taken
aboard.

This was one of them; he had been
a Termiter priest—their spokesman/
interpreter. Cor had talked to him sev-
eral times since the rescue; he made very
good copy. He turned out to be a real
innocent, not one of the maniacs or hard
core cynics. In fact, he had fallen from
favor when the cynics pushed for trial
by combat. He had never left the Village
before; all his Spriak came from reading
magazines and talking to travelers. What
had first seemed a terrible punishment
was now turning out to be the experi-
ence of his lifetime. ‘“The guy’s a nat-
ural scholar, Boss. We drop the others
off at the first hospitable landing, but
I hope he wants to stay. If he could learn
about civilization, return home in a year
or so . . . He could do his people a lot
of good. They’ll need to understand the
outside world when the petroleum hunt-
ers come *’

Rey wasn’t paying attention. He
pointed farther down the deck.

It was Tatja Grimm. She was looking
across the sea, her tall form slumped so
her elbows rested on the railing and her
hands cupped her chin. The ex-priest
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must have seen her at that instant. He
came to an abrupt halt, and his whole
body seemed to shiver.

““Does he know?”’

Rey shock his head. ‘I think he does

»

now.

In many ways the girl was different
from that night at the Village. Her hair
was short and red. Without the fake
bust, she was a skinny preteener—and
by her bearing, a discouraged one. But
she was nearly six feet tall, and her face
was something you would never forget
after that night. The priest walked
slowly toward her, every step a struggle.
His hands grasped the railing like a life-
line.

Then the girl glanced at him, and for
an instant it seemed the Termiter would
run off. Instead, he bowed . . . and
they talked. From up on the editorial
deck, Cor couldn’t hear a word. Be-
sides, they were probably speaking
Hurdic. It didn’t matter. She could
imagine the conversation.

They were an odd combination: The
priest sometimes shaking, sometimes
bowing, his life’s beliefs being shot
from under him; the girl, still slouched
against the railing, paying more atten-
tion to the sea than to the conversation.
Even during the Welcoming Back she
had been like this. The praise had left
her untouched; her listless replies had
come from far away, punctuated by an
occasional calculating look that Cor
found more unsettling than the apathy.

After several minutes, the priest gave
a final bow, and walked away. Only
now, he didn’t need the railing. Cor
wondered what it must be like to sud-
denly learn that supernatural fears were

The Barbarian Princess

unnecessary. For herself, the turn of
belief was in the opposite direction.

Rey said, ‘‘There’s a-rational expla-
nation for Tatja Grimm. For years we’ve
been buying Contrivance Fiction about
alien invaders. We were just too blind
to see that it’s finally happened.”’

““A visitor from the stars, eh?”’ Cor
smiled weakly.

““Well, do you have a better expla-
nation?”’

‘. .. No.”” But Cor knew Tatja well
enough to believe her story. She really
was from the Interior. Her tribe’s only
weapons were spears and hand axes.
Their greatest ‘‘technical’’ skill was
sniffing out seasonal springs. She’d run
away when she was eight. She moved
from tribe to tribe—always toward the
more advanced ones. She never found
what she was looking for. ‘‘. . . She’s
a very quick learner.”’

‘“Yeah. A quick learner. Tredi Bekjer
said that, too. It’s the key to everything.
I should have caught on the minute I
heard how Jimi found her ‘praying’ to
the noontime shadow of her quarter-
staff. There she had reproduced one of
the great experiments of all time—and
I put it down to religion! You're right;
there’s no way she could be from an
advanced civilization. She didn’t recog-
nize my telescope. The whole idea of
magnification was novel to her. . . .
Yet she understood the principle as soon
as she saw the mirror.’’

Cor looked down at the print deck,
at the girl who seemed so sad and or-
dinary. There had been a time when Cor
felt the start of friendship with the girl.
It could never be. Tatja Grimm was like
a hydrofoil first seen far astern. For a
while she had been insignificant, strug-
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gling past obstacles Cor scarcely re-
membered. Then she pulled even. Cor
remembered the last day of rehearsals;
sympathy had chilled and turned to
awe—as Cor realized just how fast Tatja
\was riloving. In the future, she would
sweep into d faraway Coronadas As-
cuasenya could never imagine. ‘‘And
now she understands us, and knows we
are just as dumb as all the others.””

Rey nodded uncertainly. *‘I think so.
At first she was triumphant; our toys are
so much nicer than any tribe’s. Then
she realized they were the product of
centuries of slow invention. She can
search the whole world now, but she
won’t find anything better.”’

So here she must make the best of
things. “‘I-1 really do have a theory,
Boss. Those old stories of fate and gods,
the ones you’re so down on? If they
were true, she would fit right in, a god
who is just awakened. When she un-
derstands this, and sees her place in the
world. . . . She talked to me after the
Welcoming Back. Her Sprik is good
now; there was no mistaking her mean-
ing. She thanked me for the Hrala-
coaching. She thanked me for showing
her the power of fraud, for showing her
that people can be used as easy as any
other tool.”’

For a long while, Rey had no re-
sponse. Il

IN TIMES TO COME

=

@ Science fiction (and real-life technologists) have considered a wide
range of places where human beings might build new settlements:
under the oceans, in various types of Earth orbits, on the Moon or
other planets.... There’s at least one possibility that hasn't got so
much attention so far, despite being quite close to home—perhaps
because it might take pretty special circumstances to make it seem
preferable to all those other options. But those circumstances are far
from unimaginable, and therein lies the basis of our October cover
story, Eric Vinicoff's “Windrider.” What do you do if the Earth’s surface
is largely uninhabitable, you don’t have the wherewithal to go very
far from it, and you’re not willing to die?

George W. Harper’s fact article may be considered distantly related
to Vinicoff’s story. It bears the unlikely-sounding title, “A Little More
Pollution, Please!” which sounds absurd—but have you really thought
about exactly what you mean by “pollution”?

We’ll also have assorted fiction by such writers as P. M. Fergusson,

Colin Kapp, and Joseph H. Delaney.
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MAKING
STARTREK

- REAL

Who Goes There, and Why Should
: We?

In 1980, as Voyagers I and 2 hurtled
toward Saturn, as Salyut 6 orbited the
Earth and the space shuttle Columbia
was being readied for its maiden voy-
age, hints that a long-suspected, long-
hoped-for class of objects really existed
began to surface. Combining measure-
ments of the minute wobbling motions
of nearby stars with very precise in-
frared observations, D.W. McArthy and
his associates at the University of Ari-
zona started unveiling faint companions
near other stars. The companions’ masses
ranged down to and below 85 Jupi-
ters—which is close to minimum mass
predicted for the ignition of the fusion
reactions that would turn them into full-
fledged stars. Saturn- and Jupiter-like
in appearance, they are called brown
dwarfs.
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The very existence of such small stel-
lar companions implies that still smaller
objects remain to°be found—objects as
small, perhaps, as planets.

A recent sky survey by the U.S.-
Dutch-British Infrared Astronomy Sat-
ellite (IRAS) has revealed halos of solid,
dust-sized particles in orbit around more
than 70 nearby stars—including several
binary systems. One Sun-like star, Ep-
silon Eridani (distance = 10.69 light-
years, mass = 0.8 relative to the Sun),
is surrounded by a ring of debris so
dense that bodies as large as asteroids
must be embedded in it.! In this case,
the inverse of the brown dwarf argument
holds true: the existence of solid parti-
cles larger than individual molecules
implies that still larger stellar compan-
ions remain to be found—objects as

It is worth noting that IRAS also revealed a
similar dusty halo in our own solar system, be-
tween the orbits of Mars and Jupiter.
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large, perhaps, as planets.

As yet, no signatures of planets have
been detected around our second nearest
stellar neighbor, Alpha Centauri A. This
is primarily because nobody is looking
there, and secondarily because Alpha
Centauri A is a Southern Hemisphere
star, and the latest and most expensive
equipment is concentrated with most of
the world’s land and the people who live
on it—in the Northern Hemisphere.

Exobiologists, a handful of scientists
with the curious distinction of not yet
knowing that their subject matter exists,
have traditionally shunned Alpha Cen-
tauri A because, like half of the stars
in the sky, it is part of a multiple star
system. Every new class of astronomy
students has been warned that multiple
star systems cannot have planets in sta-
ble orbits. In order to merit such repe-
tition, one would think that this ‘fact”’
was based upon hard computer models
and observational evidence.

No. Just another self-perpetuating
textbook dogma, not unlike Stephen Jay
Gould’s ‘‘Misnamed, Mistreated, and
Misunderstood Irish Elk’’ (which, he
tells us, is neither Irish nor an elk). We
might have guessed as much from a
quick look at the brown dwarfs that orbit
outside the asteroid belt, each of them
a star that has failed to accummulate
enough mass to burn brightly, each of
them a solar system within our solar
system.

From computer simulations of the
orbits of hypothetical sister stars and
their associated planets, Robert and
Betty Harrington of the U.S. Naval
Observatory in Washington, DC and
David Black of NASA’s Ames Research

Making Star Trek Real

Center have concluded that a planet near
a star of approximately one solar mass
will have a stable orbit as long as a
second star with a gravitational pull
equivalent to one solar mass never ap-
proaches within 3.5 times the planetary
orbit’s radius. ‘

Alph Centauri A weighs in at 1.1 so-
lar mass. Alpha Centauri B weighs 0.89
solar mass. The two stars are separated
by a minimum distance of 11 astronom-
ical units (an astronomical unit is equiv-
alent to 149 million kilometers, the
mean distance between the Earth and
the Sun). If Alpha Centauri B were to
be inserted into our own solar system
at the same distance, it would lie be-
tween the orbits of Saturn and Uranus.
Both planets would be flung immedi-
ately out of the solar system. Farther
out, at a mean distance of 34.79 astro-
nomical units from the Sun, Neptune,
Pluto, and Charon would suffer the
same fate. Jupiter and its moons, 5.20
astronomical units from the sun, would
orbit like drunkards, but Mars, 1.52
astronomical units away, would have a
stable orbit, as would the Earth, Venus,
and Mercury.

If, instead of inserting Alpha Centauri
B suddenly between the orbits of Saturn
and Uranus, we allow ourselves to
imagine the star forming with our Sun,
then the matter that has accreted to form
Saturn, Uranus, and their satellites,
rather than being cast out of the solar
system, forms as planets around the sec-
ond sun—much as Jupiter, although it
resides much closer to the sun than Al-
pha Centauri A and B are to each other,
has nevertheless managed to acquire no
fewer than fourteen satellites, each of
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them a world in its own right.

Alpha Centauri A and B are far
enough apart from each other that any
planets located in their habitable zones
will have stable orbits. And that is one
of the things that makes the Alpha Cen-
tauri system so important: the fact that
there are two habitable zones—two
places for life to get a start on the surface
of an appropriate world. Solar systems
like our own can provide only one
chance.

Another thing that makes the Alpha
Centauri system important is its spectral
signature. It is astonishingly similar to
our Sun’s—even down to the unlikely
ratio of one atom of iron to every 31,620
atoms of hydrogen, which suggests that
the star was born from the same ele-
mental background as our sun; that is,
at almost the same point in the galaxy’s
history. Unlike most stars in the sky,
Centaurus is old enough to have evolved
biospheres as complex as the Earth’s.

Far from being the last places we
should consider as habitats for extrater-
restrial life, we see in the suns of Cen-
taurus the ultimate fantasy: The pos-
sibility of two life-bearing, Earth-like
worlds in the same solar system.

But it is not enough to speculate about
what worlds might be out there, and
who might be on them.

We want to know.

A new generation of infrared astron-
omy satellites, now being designed by
NASA, should be able to tell us if
planets with just the right amount of
mass to support just the right kind of
atmosphere are orbiting within the hab-
itable zones of Centaurus.

And even if the answer is yes, we
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will not be satisfied, for unless there are
technologically advanced Alphans who
are willing to communicate with us, the
only things we could be missing are a
couple of kilometer-long, sea-going di-
nosaurs.

So all the telescopes we can build will
bring us inevitably to uncertainty and
frustration; and these are two things that
human civilization, as it matures, will
not tolerate. Even today, few of us can
draw much satisfaction from knowing
what science fiction writers seem to
have known all along: that the stars may
be swarming with planets. Like crea-
tures following some deeply placed
homing instinct, we are driven to find
some reasonable assurance that we can
get there from here, and step out and
have a look around.

Getting There

For some months now, we have been
conducting brainstorming sessions on
the next seventy years in space. Our pet
project during these sessions has been
planning for a manned mission to Alpha
Centauri using antimatter propulsion.
The rocket itself will weigh about twice
as much as the space shuttle, and will
carry a man and a woman on a two-way
flight. Cruising speed will be 70 to 92
percent the speed of light, reached by
gradual acceleration of 2-g (which sim-
ulates about twice the gravity you are
presently feeling). The final' approach
to Alpha Centauri involves a six-month
long, 2-g deceleration. This part of the
flight will be frustrating, for the closer
you get to your destination, the more
fascinated you become and the slower
you go.
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Nevertheless, during the Cruise Phase
of flight, relativistic effects (specifically
time dilation) are significant. One result
of this is that a 31-year-old man who
leaves a 27-year-old brother on Earth,
accelerates up to 92% the speed of light,
decelerates to a landing in the Alpha
Centauri system and stays there for a
year before heading back, will have
aged six years by the time he lands on
Earth. He will find that his younger
brother is now three years his senior.
Both men have conflicting views of the
time that has elapsed; and yet, both
views are correct. This is because time
is elastic. It can be stretched out by
motion (and by gravitation) or com-
pressed by the lack of it. Ourexperience
of time depends wholly on where we
happen to be sitting and watching from.

This excerpt from a fictional diary
illustrates what travel at relativistic
speed will be like:

19 December 2051—We are hurtling
through space so quickly that a large
hole has opened up behind us and grown
to consume two-thirds of the sky. The
sun we leave behind has been pulled
into our forward field of vision. The
whole universe is compressed into a

dome-shaped window ahead of the ship. :

Near its rim, x-rays from the sun have
been stretched out into longer, visible
wavelengths of light. Directly ahead,
near the dome’s center the normally in;
visible infrared of Centaurus is com-
pressed toward the blue end of the
spectrum. If the sun were dead center
behind us, it would form a perfect ring
on the rim of the universe.

Such are the odd realities of relativ-
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istic flight. Though we were prepared

for these experiences, it is necessary to
sail this great ocean between the stars
to appreciate its immensity. We are
traveling almost as fast as light itself,
and we have been doing so for many
months; but we have yet to cross even
half the distance that separates the sun
from Centaurus. We meet nothing but
the same black deeps of space. Even at
275 thousand kilometers per second, the
stars remain fixed in the heavens—each
so far distant from the others, and from
us. Accustomed to watching old science
fiction films, where crowds of stars
move like fire-flies from the center to
the edges of starship bridge screens, we
do not rightly judge how profoundly
small the proportion of suns is to this
vast expanse of empty space. The un-
moving stars give testimony to the long
light years that remain ahead. . . .

If we are determined to travel to the
stars, then the above entry is how we
must experience the trip.

While nothing in science or engi-
neering should ever be called impossi-
ble—hyperspace, the ability to step out
of the four dimensions of spacetime and
take a grandstand view of the uni-
verse—comes close to it. We will prob-
ably have to satisfy ourselves with
relativistic flight and time dilation; which,
when you come to think of it, is satis-
fying enough.

Granted, owing to the fact that enor-
mous amounts of energy must be ex-
pended to accelerate each kilogram of
the ship’s mass close to the speed of
light, and then to decelerate it down
again, living conditions are bound to be
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a little cramped. Granted that, even by
the standard of ship-travel-time, a trip
from here to Centaurus will take more
than two years each way. But these con-
ditions are nothing people have not lived
with before, aboard Endeavor, Beagle,
and Bounty. It is nothing people aren’t
doing today aboard Salyut, or planning
to do on their way to the Martian wil-
derness. Bear in mind also that our first
real Trekkers will probably be married
couples, scientist/authors, compulsive
explorers and communicators flying in
a ship whose memory holds every book,
journal, and movie ever produced. They
are not likely to get bored.

To be light years from Earth, free of
interruptions from supervisors, stu-
dents, mailmen, attorneys, and account-
ants—free to get up in the morning and
say, ‘‘Gee, what do I feel like exploring
for the next few weeks?’’ To the true
scientist or the true artist, that is called
HEAVEN.

The Ultimate Rocket Fuel

Every time the space shuttle lifts off,
a little bit of its mass disappears from
the universe. As hundreds of tons of
oxygen, hydrogen, and solid propellants
burn, a few parts per billion of its mass
are converted into energy; that is what
all the bright light and noise are about.

In today’s nuclear reactors, neutron-
emitting heavy metals are making the
conversion more efficiently: up to a few
parts per thousand.

In a hydrogen bomb, the conversion
ratio is almost one percent, meaning that
a little bit of matter can be used to re-
lease an extraordinary amount of en-
ergy. This is why Manhattan Island—the
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whole thing—can be flash fried by a
bomb no bigger than a television set.

If hydrogen fusion were as easy to
control as the burning of chemical pro-
pellants (we are working on it), the
space shuttle could be lifted to orbit on
a quantity of fuel small enough to be
contained in a beer can.

Antihydrogen is more powerful yet.

It differs from normal hydrogen in
having a positively charged electron
(positron) and a negatively charged pro-
ton (antiproton). When an antihydrogen
atom is brought into contact with normal
matter, one-hundred percent of its mass
is converted into energy, along with an
equal mass of normal matter. For this
reason, you cannot simply fill a shuttle
tank with antihydrogen and let it slosh
around inside.

At present, anti-hydrogen made by
accelerator-target reactions is captured
and stored as a magnetically confined
circulating beam of anti-protons in high
vacuum storage rings. This approach is
not practical (the storage system would
weigh far too much) for an interstellar
voyage.

The only storage method that has a
hope of working is solid anti-hydrogen,
supercooled within one degree of ab-
solute zero (1 Kelvin). At this temper-
ature, it is solid with an extremely low
evaporation rate.

Particles of solid anti-hydrogen would
be suspended and held away from walls,
probably by electrostatic forces and/or
magnetism. It has been conjectured that
near 0.0005 K, antihydrogen may be
stable enough that it can be stored mixed
together with matter, because the wave
functions do not overlap enough to pro-
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duce an appreciable reaction, at least in
principle. (And in practice? We do not
know. It has not been practiced yet, and
can only be verified by experimenta-
tion.)

For propulsion purposes, one of the
safest and easiest designs combines an-
tihydrogen with ordinary hydrogen. Upon
contact, antiprotons and protons self-
annihilate to produce three varieties of
elementary particles called pi mesons:

1. Neutral pi mesons comprise 30%
of the proton-antiproton reaction prod-
ucts. They decay immediately into
gamma rays.

2. Positively charged pi mesons,
traveling near the speed of light, decay
into positively charged mu mesons
(muons) and neutrinos after flying, on
average, only 21 meters. The muons last
several microseconds (almost two kil-
ometers) before decaying into positively
charged electrons and neutrinos.

3. Negatively charged pi mesons be-
have the same way positive ones do,
except that the resulting muons and
electrons are negatively charged.

The charged pions and muons are the
particles we want, and we would like
to ‘‘catch’’ the pions before a significant
fraction have traveled 21 meters and
shed part of their energy as useless neu-
trinos. Pions and muons can be ejected
from the ship along a diverging mag-
netic field nozzle to produce thrust.
Since the particles are acting only against
a magnetic field, they can propel the
ship without ablating or wearing down
the engine (as does space shuttle pro-
pellant, with the result that the engines
must be rebuilt after every flight, and
eventually thrown away). However,
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gamma rays emitted by the decay of
neutral pions will knock atoms out of
position in structures near the antimatter
reaction zones, making the material
stronger, yet brittle. One solution is to
weave these structures from hundreds
of filaments, and then to send electric
currents through the filaments, heating
them, one at a time, to several hundred
degress below their melting point.
Gamma ray displacements in the wires
are thus rearranged, and the atoms can
reestablish their normal positions.?

The gamma ray flare trom the engine
dictates other major features of ship de-
sign. In particular, it has caused us to
turn rocketry inside out.

Riding an antimatter rocket is like
riding a giant neutron bomb. An un-
shielded man standing a hundred kilo-
meters away from the engine will receive
a lethal dose of gamma radiation within
milliseconds. If we choose to design
antimatter rockets in the tradition of the
Saturn V or the space shuttle, with the
engines sticking out the back, we will
be required to put several meters of solid
tungsten shielding between the engine
and the cockpit, plus many tons of
equipment to cool the tungsten as it in-
tercepts the gamma rays. We will also
be required to carry added fuel, and to
burn it more violently, just to carry
those many tons of shielding and cool-
ing equipment.

In designing spacecraft, even when
considering a propellant as efficient as

2 There appears to be nothing we can do about
the occasional transmutations of atoms into
other elements. Fly far enough with your en-
gines burning at full throttle, and your ship will
turn slowly into gold, plus lithium, plus arsenic,
plus chiorine, plus .. .
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antimatter;, RULE NUMBER ONE is -

to keep the mass of the ship as low as
possible. Even an added gram means
added fuel, which means extra equip-
ment to store and maintain the fuel,
which means extra grams, and so on.

Here’s how we can dump many tons
of tungsten shielding overboard.

Put the engine up front and carry the
crew compartment ten kilometers be-
hind the engine, on the end of a tether.
Let the engine pull the ship along, much
like a motorboat pulling a water skier,
and let the distance between the gamma-
ray source and the crew compartment,
as the rays stream out in every direction,
provide part of the gamma-ray protec-
tion—with almost no weight penalty at
all. We can easily direct the pion/muon
thrust around the tether and its sup-
porting structures, and we can strap a
tiny block of tungsten to the tether,
about 100 meters behind the engine.
Gamma rays are attenuated by a factor
of ten for every two centimeters of tung-
sten they pass through. Therefore, a
block of tungsten twenty centimeters
deep will reduce the gamma dose to
anything behind it by a factor of ten-to-
the-tenth power (10'°). An important
shielding advantage provided by a ten-
kilometer-long tether is that, by locating
the tungsten~ shield 100 times closer to
the engine than the crew, the diameter
of the shield need be only one-hundredth
the diameter of the gamma-ray shadow
we want to cast over the crew com-
partment. The weight of the shielding
system then becomes trivial.

The tether system requires that ele-
ments of the ship must be designed to
climb ‘‘up’ and ‘‘down’’ the lines,
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somewhat like elevators on tracks.

We can even locate the hydrogen be-
tween the tungsten shadow shield and
the antihydrogen, to provide even more
shielding for both the crew and the an-
tihydrogen.

There is an irony involved in this con-
figuration. Our ‘‘inside out’’ rocket, the
most highly-evolved rocket yet con-
ceived, is nothing new. We have simply
come full circle and rediscovered Robert
Goddard’s original rocket configura-
tion; with the engine ahead of the fuel
tanks and the fuel tanks ahead of the
payload.

Droplets and Pancakes and
Gas—Oh, My!

Cold empty space is neither entirely
cold nor empty. According to the latest
estimates of our galaxy’s contents, every
cubic centimeter or thimblefull of in-
terstellar space contains about ren hy-
drogen atoms. This may not sound like
a great deal; until you try to imagine
accelerating a spacecraft through space
at fifty percent the speed of light and
learn that every square centimeter of
your ship’s nose is impacting against
150 X 10° atoms per second. Although
the atom density in space is only about
10> of the atom density of water (that
is, a square centimeter of the ship’s nose
would have to fly through space at half
the speed of light for 150,000 years be-
fore it encountered the number of atoms
found in a thimblefull of water), it is
still a force to be reckoned with; because
flying through space at relativistic speeds
is like looking into a particle accelera-
tor. Every proton has a sting, and every
large molecule or ‘‘dust grain’’ begins

Analog Science Fiction/Science Fact



ACCELERATION PHASE

DROPLET SHIELD

N
\
7

-

o
-7

~

MAGNETIC COIL —Jp» ¢
THRUST — 3> (
SHADOW SHIELD — 3>

I

MYLAR UMBRELLA STOWED 3> <
CREW COMPARTMENT —3»>
SHADOW SHIELD—3»>

CONNECTING CABLES — 3
SPARE COIL— > é

COIL DIAMETER: 30 METERS

TETHER LENGTH: 10 KILOMETERS

CREW COMPARTMENT DIAMETER: 6 METERS
TUNGSTON SHADOW SHIELD DIMENSIONS: VARIABLE ACCORDING TO NEED

DECELERATION PHASE
g‘:’ MYLAR UMBRELLA
—— { (ULTRA THIN LAYERS)

e

=
o=

- DIRECTION
OF FLIGHT

é/;‘-—— THRUST

i

1

\
\

~i,

DROPLET SPRAY
(COOLANT)

Matter -antimatter annihilation. powers this manned, interstellar craft de-
signed at Brookhaven National Laboratory (affectionately nicknamed JEDI
Project). Upon arrival in another star system, the crew compartment, a space-
craft in its own right, detaches from the rest of the ship to land on one or
more target planets. Life support must operate on a closed-ecosystem basis
and be capable of supporting the crew for several years, in the event that
they must await rescue by a future expedition.

to look like a stick of dynamite. In ad-
dition to shielding against these parti-
cles, we have to consider getting rid of
whatever energy from the matter-anti-
matter reaction zones shines onto the
coil and tether.

There is a system that can perform
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both services, at least during the Ac-
celeration and Coast Phases of flight.
We can dump intercepted energy into
a fluid and throw streams of hot droplets
out ahead of the ship. The droplets ra-
diate their heat load into space before
the ship accelerates into them and re-
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captures them in magnetic funnels (Ferro-
fluid droplets may be used to facilitate
magnetic guiding and capture). These
same droplets can ionize neutral inter-
stellar hydrogen and helium atoms pass-
ing through them, with the result that
the rocket itself will only encounter sep-
arate, charged protons and electrons
—which can be thrown off to either side
by a magnetic field, much the same way
that the prow of a boat shunts water.

Fortunately, whole molecules and in-
terstellar dust grains are much rarer than
individual atoms. Almost all of these
larger particles are fewer than twenty
microns across (10,000 microns = 1
centimeter), and we should encounter
no more than one per day per square
meter of the ship’s flight path profile.
When a dust grain impacts against the
droplets, the particles in the grain will
react as individual particles. They will
not ‘‘know’’ that they are part of any-
thing else. Hence, as they penetrate the
droplet, each particle will be scattered
at a certain angle, and the angle of scat-
ter should increase as the particles pass
through more and more droplets, re-
sulting in a spreading shower effect.
Again, charged protons and electrons
will be shunted away, and we need only
worry about expelling heat from the few
uncharged particles that get through and
deposit in the ship’s nose . . . we expel
heat on droplets.

One great thing about a droplet shield
is that it is constantly renewing itself.
Put a dent in it and the cavity is im-
mediately filled by outrushing spray.

If a dust grain passes into the shield,
many of the shield’s droplets will be
exploded. Some of the scattered droplet
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fluid will be absorbed and recovered by
surrounding droplets, but some fluid is
bound to be hurled out of the droplet
stream, which means that we must also
add the weight of droplets to be replaced
to the ship’s initial mass.?

In addition to spare droplet fluid, our
preliminary designs call for a spare en-
gine. Both engines will be located at
opposite ends of the tether. The forward
engine pulls the ship along during the
Acceleration Phase of flight. It also fires
during the Cruise Phase, but only at
1/100,000th of a gravity, keeping the
tether taut and permitting recapture of
forward-flying droplets. In normal use,
the rear engine is turned on only to de-
celerate the ship, or to maneuver the
crew compartment into the center of the
forward shadow. Nudging the crew
compartment to one side or the other
will be necessary during major course
changes, because the crew compart-
ment, much like a water skier, can not
turn simultaneously with the motor that
pulls it and might otherwise drift out of
the protective shadow. A spare engine
also provides insurance against the chill-
ing possibility of irreparable damage to
the leading engine or, worse, a break
in the tether. In the latter case, which-
ever engine remains attached to the crew
compartment can be used to decelerate
the ship as it approaches Alpha Cen-
tauri. With rearrangement of the ship’s
components along the tether, the re-
maining coil can be safely used to finish
the outbound leg of the mission, or even

3 One potential weight saving option is to carry
only enough droplet fluid for a one-way trip,
and to manufacture new fiuid when you reach
your destination.

Analog Science Fiction/Science Fact



to chase down and retrieve the lost en-
gine, as long as no major course changes
are required.

At the end of the Cruise Phase, with
nearly half of the ship’s fuel exhausted,
empty fuel tanks can be ground up into
ultrafine dust, for dumping overboard
(we see no reason to expend extra en-
ergy decelerating tons of equipment no
longer in use). At up to 92% the speed
of light, the dust will fly ahead of the
decelerating ship, exploding interstellar
particles and clearing a temporary path
(trajectory must be such that relativistic
dust will fly out of the galaxy without
passing near stars and detonating in the
atmospheres of planets). This fist of re-
lativistic dust is the first line of defense
against particles encountered during fi-
nal approach. With the rear engine firing
into the direction of flight, droplet
shields will become useful only for ex-
pelling heat from the rear engine, for
“‘up’’ has now become ‘‘down,’’ and
droplets can only be sprayed “‘up’’ be-
hind the engine, where, traveling at uni-
form speed, they will fall back upon the
decelerating ship. To shield against par-
ticles ahead of the ship, ultrathin mylar
“‘umbrellas’’ (thousands of layers deep)
must be lowered into the direction of
flight. This is the secend line of de-
fense—against particles moving into the
space behind the fist. The umbrellas,
like the rest of the ship, are presumed
to be maintained and repaired by small,
mouse-like robots capabie of climbing
up and down tethers and rigging.

Still ... we can design all the
shielding systems we want, and the nag-
ging possibility of finding occasional
large particles in interstellar space will
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not go away. It is a small blessing that
the probability of encountering particles
of a given size decreases exponentially
with linearly increasing volume, but
sooner or later, a ship flying near the
speed of light is bound to find a one
microgram particle in its shield. No
larger than a grain of sand (about 100
microns across) it will carry all the de-
structive force of 100 kilograms of
TNT. This is not much of a problem if
our droplet shield extends several hundred
meters ahead of the ship, but we would
still lose a lot of droplet fluid.

We cannot afford to hit too many
grains of sand.

And there are bigger traps in waiting;
much bigger, if Pellegrino’s Pancakes
exist. Out there, between the Sun and
Alpha Centauri, may lie dust disks with
Jupiter-like brown dwarfs at their cen-
ters. The dwarf stars themselves are no
major hazard to navigation. The danger
is the dust that surrounds the stars,
rather like the rings and satellites in the
plane of Saturn’s equator. Although you
would have to sift through millions of
interstellar grains before you found one
weighing a microgram, and billions
more before you found one weighing a
gram, in a dust disk you will find all the
billions of grains you need. The prob-
ability of encountering more dust than
the shield can handle at one time, and
occasional nuggets of ice and ice-rock,
thus becomes a statistical certainty. All
you have to do is hit a single ice cube
at 90% the speed of light, and you might
as well be flying headlong into the sun.

Pancakes, if such exist, may become
the reefs and shoals of the twenty-first
century.
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Watch Your Speed

Light is ageless.

A photon of light emitted from Alpha
Centauri A the moment you began read-
ing this paper has now left that star sys-
tem and is hurrying toward you at
299,274 kilometers per second. Four
and one-third years from now, if you
happen to be watching from New Zea-
land’s Carter Observatory, it will enter
your eye; but for the photon the distance
between Alpha Centauri A and your eye
will be covered in no time at all. Its 4.3-
year trip has, in the relativistic sense,
been accomplished instantaneously. The
photon ‘‘sees’’ itself leaving Alpha
Centauri A and arriving in your eye at
the same moment. If, instead of letting
the photon enter your eye, you put a
mirror in its path and bounce it out of
New Zealand and out of the galaxy on
a path that will never bring it near any
other galaxy, you might draw some
gloomy pride from the fact that you can
banish the ageless thing so utterly that
no one and nothing will ever see it
again.

Traveling at light speed, the photon
sees the universe aging unthinkably fast.
Twenty-billion-light years are nothing
—they pass in a flash ... 30
billion . . . 60 billion . . . the entire
future history of the universe—galaxies
red-shifting away in every direction.

If, as seems to be the case, there is
enough mass in the universe to halt its
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expansion and draw it back into a big
bang, the photon sees the galaxies shift-
ing blue and streaking back almost at
the very instant it left a now nonexistent
place called New Zealand—and sud-

denly, there is matter everywhere—so
much of it that the photon, wrapped in

slowed time and curved space, bouncing
from particle to particle, barely makes
a meter’s progress in one direction in
100 years. The compression of space-
time continues until the photon and the
particles that once lived in your retina
plunge side-by-side into the cosmic sin-
gularity, and time itself becomes time-
less.

For people traveling in an antimatter
rocket at 92% the speed of light, a whole
light-year will be covered in only four
months. In principle, we can increase
the speed beyond 92%, and even ap-
proach the time-experience of the pho-
ton, but it gets increasingly harder to
add on each little percent of velocity,
and then to decelerate down from it. For
a trip from here to Alpha Centauri, we
would have to use twice the amount of
fuel to reach 95% the speed of light as
to reach 92% the speed of light, and we
would only be cutting three months off

the trip.

There are other, more rigid barriers
to increased speed. As you go faster,
your interactions with interstellar matter
become more energetic, which makes
99% close to the absolute limit. Push
beyond that and even'interstellar hydro-
gen atoms can Kill you. They pass with
impunity through any shield we can
imagine, then through the walls of the
ship, and through you, somewhat like
ghostly neutrinos. What makes them
different from neutrinos is that every-
thing they pass through heats up, falls



apart, and generally turns to degenerate
matter.

The Fascinating Stuff

One of the aspects that makes anti-
matter rocket studies so much fun is
trying to anticipate what technological
options will be available to planners in
the second half of the next century. For
example, what will be the state of ro-
botics, especially in the field of mini-
aturization? Superconducting magnets
that work at room temperature would
be nice to have, but we don’t know if
they can actually be built, so we must
plan alternative designs including and
excluding them.

Add to this a few unanticipated sur-
prises. We can possibly keep solid an-
tihydrogen stable with matter at approx-
imately .0005 K, yet getting even warm
antihydrogen to react in acceptable pro-
portions with hydrogen presents a prob-
lem we never imagined we would have
to deal with. At the very instant the two
substances begin to react, the resulting
heating blasts much of the hydrogen and
antihydrogen away from the reaction
center, causing the reaction rate to drop.
It was previously believed that all you
had to do with matter and antimatter was
throw them together—*BIG PUFF OF
SMOKE*—and you were on your way.
One of our brainstorming team mem-
bers, Brookhaven physicist Hiroshi
Takahashi, is fascinated by this new
obstacle, because it is similar to puzzles
that must be solved if muon-catalyzed
fusion reactors are to become practical.
One of the things he enjoys most about
matter-antimatter engine thought exper-
iments is that they simplify matters
when he goes back to his room to work
on fusion reactor designs.

On Technological Adulthood and
Moral Adolescence: Does Homo
Sapiens Have the Right Stuff?
The technology for producing anti-

matter using particle beams—yes, the
same particle beam devices prdposcd for
the US-USSR space defense system
(popularly known as ‘‘Star Wars'’), is
under development at American, Eu-
ropean, and Soviet laboratories. At
CERN’s 7 kilometer circumference syn-
chrotron near Geneva, Switzerland, an-
tiprotons are produced by firing a high-
energy beam of protons into a block of
tungsten. A trillion (10'?) antiprotons
can be created in this way. A trillion
antiprotons may sound like a lot, but
they contain the potential annihilation
energy of only 300 joules (roughly
equivalent to the ‘‘bang’’ from a cap
gun), and the CERN facility gets slapped
with a 40 thousand dollar electric bill
every time the accelerator is turned on.

Clearly, simpler and more efficient
accelerators are needed. Machines with
the proper requirements are presently
under intensive development in the
United States and the Soviet Union for
use in fusion reactor research and par-
ticle beam weapons design.

‘‘As an example,’’ explains physicist
George Mueller, ‘‘in one design being
studied, the particle accelerator will pro-
duce short bursts of protons with a
power beam of 10" watts, about 100
times the present power output of the
entire world! Of course, since the ma-
chine will be operated in 10-* second
bursts, the average power is very much
lower. As particle beam weapons are
deployed for space defense systems, the
technology will come into being to make
particle generators that have the capa-
bility to create significant amounts of



antimatter, and there is no reason why
such machines could not be engineered
to run continuously as antimatter fac-
tories.

‘“The natural location for antimatter
factories, in view of their large power
requirements, is in space where contin-
uous solar power is available. Using the
solar flux at the Earth’s distance from
the Sun, a light collector about 300 kil-
ometers on a side could provide the
power for a 10'*-watt factory. If the ef-
ficiency of antiproton production from
each high-energy proton in the initial
beam could be made as high as 0.1%,
then this machine would produce 10*
antiprotons per second, or about one
kilogram of antimatter per month.”’

From our earliest brainstorming ses-
sions emerged proposals for a solar
panel array, in orbit around Earth, cov-
ering an area in excess of 10,000 square
kilometers. Even if it should one day
become economically feasible to mine,
refine, and transport building materials
from the Moon to Earth orbit, such an
array would literally become a gigantic
solar sail, requiring rockets to prevent
it from blowing away on the solar wind.

Our attention turned elsewhere, to a
power source firmly anchored, yet over-
looked, perhaps because it is so large
that no one noticed it before. If we are
correct, the planet Mercury is destined
to become the most valuable piece of
real estate in the solar system.

Presently, we are eyeing self-repli-
cating solar panel building machines.
Prototypes will probably be tested on
the Moon near 2010. Using the mate-
rials available at the lunar surface, they
will build solar panel farms, and new
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solar panel-building machines. In time,
the farms will girdle the Moon’s equator
to form the Asimov Array (named after
an early contributor to the concept). The
Asimov Array will provide power for
the Earth. However, we dare not use
that power for producing and storing
antimatter on the Moon, or anywhere
near Earth, because even a single kil-
ogram of the stuff—a mere handful
—carries the explosive potential of forty
hydrogen bombs, along with the moral
responsibilities that go hand-in-hand
with the possession of such power.

Once perfected, descendants of the
original Asimov Array robots can be
sent like a viral infection to Mercury.
Assembling replicas of themselves from
the substance of their host, their first
half decade of habitation will be a latent,
incubation phase, during which most of
the solar panels manufactured by the
machines will be used to power an ever-
accelerating chain reaction of machines
building more self-replicating ma-
chines. As their population approaches
a predetermined critical density, more
and more of them cease reproduction
and join to form solar panel factories,
with the result that almost three decades
after-the arrival of the original twenty
machines, uncountable square kilome-
ters of Mercury’s surface will become
a gigantic photovoltaic generator, with
an area the size of Rhode Island being
added daily.

When Mercury is farthest from the
Sun, each solar panel will receive 6.7
times as much solar energy as it would
receive on the surface of the Moon. This
figure rises to fully ten times the lunar
surface value as the planet’s eccentric
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orbit dips 24 million kilometers nearer
the Sun. In time, self-replicating ma-
chines will carpet the Mercurian land-
scape from pole to pole with solar
panels, giving mankind more than 50,000
times the present U.S. electrical energy
budget—just to play with.

Using self-replicators, the world’s
future energy problems can be solved
for a very small initial investment: the
transportation costs of as few as three
groups of ten machines to Mercury. Of
course, we should not trouble ourselves
to begin immediate development of the
machines. They would be too expensive
to build today, and too inefficient if built
from equipment now at hand—just as
a trans-Atlantic airline service and video
cassette recorders, though technologi-
cally feasible, would have been prohib-
itively expensive to build in 1925. We
must wait, not only for technology to
catch up with the idea, but for the idea
to become economically viable.

And if Earthly sapience lives up to
its name, we may live to see raw energy
emerging from Mercury as brilliant hair-
line spokes, spreading 400 meters wide
through the intervening 4.7-light min-
utes to the Moon’s north pole.

On the Moon, a cylindrical tower
catches the rays, then relays them—thin
again—to hundreds of little receiving
and storage stations on every continent
on Earth. One beam is thrown past the
Earth and into the night beyond, where,
an hour and a quarter later, its photons
intercept a laser sailing ship as it rounds
Saturn in an Earth-facing direction.
When antimatter rockets are new, we
should still be using sails—an image
that begins to look like Earth during the

Making Star Trek Real

emergence of steamships. For months,
the parachute-shaped robot explorer has
been lofted up and up and up on a shaft
of green light. Now, gravitationally
bound to Saturn, the wind from the
Moon will slow it every time its orbit
swings toward Earth,.causing the vessel
to decelerate, to spiral down toward the
rings and its target, Titan. Soon—very
soon—a lander will be dispatched to
join the fleet of robot helicopters and
submarines that move busily to and fro
beneath the orange haze. In time, the
robots will fill the lander’s freezer chest
with Titan collectables, and solid pro-
pellants will boost the chest back to the
sailing ship, which will in turn be laser
boosted up over Saturn, repeatedly, un-
til it breaks free and begins its long fall
to Earth. :

Nearer the lunar relay stations, float-
ing almost directly over the Crater
Clarke at latitude 0°, longitude 180°, are
history’s first man-rated antihydrogen
rockets. One of them, the Beagle, has
Jjust completed her twelth unmanned test
flight out to a distance of thirty-light
seconds. Her tanks, nearly empty now,
are supercooled within one fifty-thou-
sandth of a degree of absolute zero; the
coldest places in the galaxy are of hu-
man origin.

Light months away, riding on the
frontiers of the night, unmanned anti-
matter rockets are ferrying descendents
of the OPEC-Yamasaki-NASA-CCCP
Asimov Array robots to Epsilon Eridani
and Tau Ceti, seeking only the inner-
most, Mercury-like planets of those so-
lar systems. When manned expeditions
follow, they need not carry antihydro-
gen for the return trip, as fuel depots

71



will already be waiting for them.*

What you have just read is a mere
glimpse of a future that we can have,
if we are wise, and if we pay attention.
The power that self-replicating robots,
the Asimov Array, and antimatter will
put in our hands can be put to enormous
good, or it can be abused. A few clean
sweeps of a beam from Mercury could
melt the Soviet Union down to a depth
of several centimeters. Surely, the So-
viets would never let us build such a
thing unless they were able to build and
operate it right along with us, as equal
partners.

Impossible, you say?

Maybe. But the point remains that if
you think we are having difficulty deal-
ing with the thermonuclear inverse to
the golden rule, today’s arsenals will
look like little leagues against to the
power we may possess forty years down
the line.

With any luck at all, our ascent from
Earth will be guided by civilization
rather than territorial passions, and self-
replicating robots will be working on
the Moon near 2010. The robots and all

that their existence portends may be-

come one of the most powerful argu-
ments for international cooperation
toward lunar industrialization.
Can we do that? Can we learn to live
and work with our enemies in space?
Stranger things have happened. Forty
years ago, America and Japan were a

“To get a feeling for what this means, consider
the ballooning proportions of jet aircraft if they
were required to carry fuel for the return trip
from New York to Paris. The ship’s mass can be
further reduced by carrying only enough normal
hydrogen for a one-way trip. Hydrogen, tied up
in ice, is “ubiquitous” in space. Hence, finding
propellant for the flight home should not be
difficult.
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very poor advertisement for brotherly
love—yet look at us today. There are
other good signs. Antarctica is now in-
ternational territory, where Soviet and
American researchers visit each other’s
camps on a regular basis. A piece of
American equipment has been accepted
aboard a Soviet spacecraft that will lead
a flotilla of European and Japanese ro-
bots to Halley’s Comet. Compatible
docking and communications equip-
ment are about to be incorporated into
a new generation of U.S. and Soviet
space stations, permitting a mutual space
rescue capability.

Indeed, there are hints that our wis-
dom is beginning to catch up with our
technological adulthood—and that we,
as a space-faring species, can have a
future. M

5 ADDITIONAL READING

The authors will be publishing further reports
on antimatter propulsion in the Journal of Brit-
ish Interplanetary Society, and in their forth-
coming book, Flying to Valhalla. Virtually all
references on this subject are to be found in
the JBIS. Pellegrino and Powell will be speaking
at a symposium on Interstellar Travel and Com-
munication to be held at the American Asso-
ciation for the Advancement of Science Annual
Meeting in Philadelphia, May 25-30, 1986. Other
panel members include Robert Jastrow, William
Newman, Jill Tarter, John Rather, Robert L. For-
ward and Isaac Asimov.
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on,
gaming

Matthew J. Costello

World War III is, one might say, in
vogue. A surprising number of games
have appeared, with more on the way,
that feature a world cataclysm as their
theme. Game Designer’s Workshop has
their excellent Third World War series
as well as their grisly post-holocaust
role-playing game, Twilight 2000. Dana
Lombardy has created 4th Reich, an
entertainingly bizarre game for Task
Force Games. Victory Games has given
the coming conflagration serious thought
in their The Next War. Then there’s
Nuclear Armageddon which at least
doesn’t make any bones about what it’s
all about.

But for an all-around, pretzel-munch-
ing good time while destroying what’s
left of this battered planet, Supremacy
(Supremacy Games Inc.|$36)|wins hands
down. Despite its sobering subject mat-
ter, namely world domination in the
nuclear age, Supremacy is an instant
classic. Consider it a new-wave Risk
completely in tune with contemporary
war'mongering.

The game features highly attractive
components. The board. is a represen-
tation of the world depicted in a stylized
fashion. This is the world as pictured
on one of NORAD’S computer screens.

On Gaming

But it’s gussied up with bright colors
for the superpowers, a clear turn-se-
quence display, and a chart to record
the current market prices for oil, grain,
and minerals.

Armies are delicate plastic squares
that match the bold colors of the owning
country, and the navies are an art deco-
ish oblong. There’s a big pile of money,
ranging from one billion dollar bills to
one million dollar denominations, which
fuels this incredibly fast-paced game.
Small black markers keep track of each
player’s current holdings in the three
major supply categories (oil, grain, and
minerals) as well as Nukes and L-Stars.
All of this is recorded on a top-notch
player card that tells you the cost of
buying forces and moving them. A deck
of resource cards lists the production
potential of each territory on the board.

And the rules! Well, get Granny out
of the closet ‘cause even she’ll be able
to follow this game. While a subtle
game with its many features inter-
twined, Supremacy- in its basic form is
easily picked up and played. Two glossy
plastic trays help you keep track of all
the money and pieces.

A player’s turn consists of the fol-
lowing easy-to-follow steps. A player
must pay salaries for armies and re-
sources, then transfer the production
value of the resources to each player’s
Supply Center card. Then the player can
sell all, some, or none of the supply
units. An interesting touch is that when
a player sells any units, say oil for in-
stance, the price drops. Likewise, buy-
ing sends the price up.

A player can then attack, if adjacent
to opposing armies, move armies and
(continued on page 174)
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Ipk was so happy he couldn’t stand it.
*‘Oh, how thrilling. How positively de-
lightful!”’ Quiet, obedient Mort Lamet
stood by, the unfeeling recipient of all
Ipk’s gushing. Ipk rolled around the
room on all six tentacles like a shallowly
spinning plate, sucking air into one
mouth and snorting it out another while
with a third he continued, ‘‘How pure.
How absolutely stark, simple . . . pri-
mitive! Like so many things, my unborn
progeny, so many many things yes?—a
female’s body surrounding warm eggs
until they are ready to protrude, atmos-
phere blanketing a world until its in-
habitants are prepared to venture forth
and—er, yes'—yes, and ready to make
their mark on the galaxy!’” Snorting, he
scooted back to the table and went for
the pencil lying under Mort Lamet’s
humanoid gaze. ‘*You are wonderful,
Mort Lamet. And your creator is won-
derfuller still.”” He poked himself and
dropped the pencil. “‘Ouch! Don’t in-
jure the father of yet-unborn children,”’
he chided the pencil.

““. . . But no, this it is, it must re-
main sharp for that’s the whole—er,
yes!—yes, that’s the whole point!”’ He
made another circuit of the room, beside
himself with glee. “‘Index this, dearest
Mort, along with the rest of my notes
from today, and I will prepare me some-
thing to eat.”’

While Ipk scuttled to the food syn-
thesizer and set it gurgling and chuck-
ling almost like Ipk himself, Mort
Lamet placed the day’s first gadget—the
innards of a music box—on a pedestal.
One finger poked into Ipk’s verbal note
cube to record it, while Mort turned his
eyeballs around to their laser side and
slowly rotated the pedestal, holograph-
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ing the tiny brass spokes that played
**The Blue Danube.’’

‘A lovely little device really,” Ipk
commented from behind the food syn-
thesizer, ‘‘—though limited. It comes
in a cloth-lined box and accompanies
gifts of adornment, I believe—or is it
for members of a major religious
sect . .. ? No matter,”’ he proclaimed,
stuffing food into one of his mouths,
“I’ve got it all down in my notes. There
will be a market for it somewhere—and
if not we can still live fat and well off
the Afro pick, hmmm? Worth—er,
yes!l—yes, worth combing the galaxy
just to find a cheap method to harvest
the stringy gorph plant! Ah, Mort-me-
love, ugly you are, with that mop of
hair unknown in known space—but un-
known Earth’s ugly humans will make
me much in royalties. We pierce the
bulb with our pick and pull all the
stringy gorph through its tines—out it
comes, dear Mort, pristine and untan-
gled in one-tenth the time. Ekros Five
will love me! My wealthy progeny will
love me! Ah, to be so loved, it is my
—er, yes!l-—yes, my mane joy!’’ Mort
Lamet said nothing in response, his own
innards patiently assimilating the data
from this and other gadgets scattered on
the cracked linoleum-topped table.

... Until it started. The drumbeat
from downstairs, disco played on a
stereo so loudly, with such a heavy bass,
that it threatened to vibrate half the
gadgets off the table. BOOM, BOOM,
BOOM . . . one table leg, a millimeter
or two shorter than the others, buzzed
along with the beat. And Ipk went rigid.

Literally.

Three tentacles—every other one
—stiffened and caused him to stand an
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imposing four feet tall. The other three
stuck straight out in different directions,
their two-fingered tips glistening with
acidic venom. Two of his three mouths
(including the full one) opened and gur-
gled a death cry.

““Mort!”’ he managed with the third
mouth, ‘‘my ancestral call to war
—what’s it doing on this world? I’'ll
never get work done like this. Find out
who’s doing it and shut them up!’’

Mort Lamet turned his eyeballs back
and left the tiny apartment.

He returned in less than two minutes
to a blessedly silent room. ‘“Well?’’ said
Ipk from a chair at the sink, where he
washed off the venom.

‘“The mother of the boy who was
playing it says it’s music. She apolo-
gized.”’

‘“Music? Will it happen again?’’

*‘I didn’t ask.’” Mort Lamet turned
to go back down.

*“No, don’t bother. Music, you say?
Ah my dear android, the future father
of his offspring understands why this is
a restricted planet. Music? That? It
doesn’t belong in the same category
with the lovely box. Whom are these
humans trying to kill?”’

He lowered himself back to the floor.
‘“Well, on with it then, old Mort. I re-
ceived a whole shipment from one of
the catalog sources today. Precious
stuff—a blade to peel the skin off food,
a decorative optical fiber tree, and a
device that converts their newspapers
to tree logs . . . somehow . . . no mat-
ter, it’s all in my notes. And look at
this.”’ Groping around the table-top
with one tentacle he pushed aside a bat-
tery-operated fan, a set of handcuffs, a
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twist-cap bottle, an abacus, a wind-up
alarm clock, and a patch of Velcro till
he found the zipper. ‘‘See this—up and
down, closed or open—it closes more
tightly than buttons.’” He fussed with
it and snorted. ‘‘Though it does have
a tendency to get stuck. No matter, sons
and daughters and pogteys to be, your
progenitor will improve on the design
for he is an inventor. And we will be
rich; you will never want for anything
no; you will be—er, yes!'—yes, you will
be full to the reeth with food and good
sex!”’

Just then the music started again. Ipk,
who had been partway under the table
while his tentacle searched for the zip-
per, banged his head when he unwill-
ingly stood en pointe.

*‘Mort!”’ Then the gurgling took over
all three of his mouths. Mort gingerly
picked up his master and stuck him in
the shower under running water. He fig-
ured it might drown out the drumbeat
in addition to washing off the venom.

Once the music stopped and he could
bend his tentacles again, Ipk got out of
the shower. ‘“Mort!”’ he called, drying
off. ‘‘Ho, Mort!"’

The android appeared at the bathroom
door.

**Good, you’re back. Please dispose
of today’s items—if you’ve finished re-
cording them all.”’

I have.””

Ipk scuttled after him into the main
room. He watched as Mort Lamet tossed
a package of paper plates, a bound
book, a bicycle tire and pump, a set of
Venetian blinds, a tube of Krazy Glue,
a funnel, a roll of toilet paper, a roll of
masking tape, aluminum foil, a com-
bination lock, six different mouse traps,

77



some matches, a container of Silly
Putty, steel wool, a fork, a three-dollar
LCD watch, a melon baller, and a cig-
arette lighter into a huge garbage can.
Ipk fished into the debris and pulled out
a transistor radio. *‘So much copper my
Mort. No evidence of the room-tem-
perature superconductor and I am
shocked. They’re otherwise intelligent,
from what I gather. Why, I understand
they’re trying to transmit information
with light in glass! Imagine. . . . Well,
go on then—finish up and throw it
away. Quite a day’s haul, this one, but
time to toss it and don’t forget to fetch
the newspapers from the garbage room.”
He paused. ‘‘Wait a minute, dear Mort
Lamet.’’ Deftly he rescued the music
box pieces. ‘*We'll put this together and
give it to the people downstairs: a peace
offering. Perhaps the influence—""

Senora Luisa Garcia opened her door
and slipped into the hallway, carefully
concealing Nicky's baseball bat in her
skirts. She didn’t want Nicky or her
husband Angel to know where she was
going, or why. Angel Garcia always
said he didn’t believe in violence. For
now the music was quiet but her son
steamed” in the bedroom, and Senora
Garcia knew it was just a matter of time
before he turned it back on.

What was a man like Lamet doing in
these housing projects, anyway? She’d
only seen him once or twice before, on
her way late to work—it was at least
5:30 A.m. and this tall, smooth-faced
white man had been in the elevator when
she got on. It was a shame to be making
bad neighbors of any color, but the
thought of being ordered around in her
own home brought acid to her throat.
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It was just this: that her boy had saved
to buy a stereo system for years, finding
work on his own, putting the money into
a bank account after he laid out for gro-
ceries—and then suddenly here it was,
with pieces of Styrofoam popcorn still
scattered over the bedroom floor. Too
new to believe. Too much chrome and
red and green blinking lights and
dials—all incomprehensible but for the
sound that came from the speakers. That
she could understand, because it was a
palpable thing within the apartment. Not
unpleasant: most of their neighbors in
the apartment projects liked the music.
And to see Nicky’s face when he bent
over the dials, then lay back with his
eyes closed . . . Luisa had stood for ten
minutes in the half-open doorway,
watching her son’s face. Such a little
thing to make him happy. He was a good
boy.

This is what she would tell Mort La-
met? That it was her son’s dream and
it made him happy? One didn’t say such
words to a stranger—the silent bat could
do her talking. Lamet’s door was open,
and she heard the music go back on
downstairs as she peeked inside.

Ipk had kept the pencil as well, and
was examining it more closely when the
music started. This time the music was
so loud it made his sensitive ears hurt,
and all three eyes whirled on their stalks
in a reflexive search for live prey. He
went rigid, his three mouths blubbering
and gurgling, ‘‘Death to the Screezits!
Death to the Nardv! Death to all Krozho
and Whumrae . . .”’

Death, alas, to Senora Luisa Garcia.

Mort Lamet heard the commotion and
ran back in, but he was too late. Sefiora
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Garcia lay still twitching on the floor,
her eyes and throat torn out and blood
making a nasty puddle on the stone tiles.
Before anything else Mort Lamet scooped
up his creator and dumped him gently
into the shower, playing the water full
force on his triply blubbering head.
Then he went to the other room and tried
to mop up the blood.

After a while Nicky switched to
Spanish rap music; when the beat changed
Ipk stopped blubbering. He flopped out
of the bathtub and scuttled through the
door, leaving a sixfold trail of water on
the floor. Mort looked up when the alien
made a strangled noise. ‘‘The lady from
downstairs,”” Mort explained.

““‘Oh, Mort,”” cried Ipk, ‘‘what have
I done? Just look at her—a life gone!™
He collapsed on the floor, his tentacles
spread out around him, and commenced
to sob. ‘“And no one to mourn her save
our own selves, since we cannot expose
this, this accident to the authorities—"’
He sobbed some more. ‘‘Oh, Mort,
Mort, to have caused such tragedy to
an alien being, striking her down in the
bloom of her youth, the prime of her
savage life—with so random a blow.
Whatever will we do with the body?"’

‘“The garbage?’’ Mort ventured,
starting for the big can that was now
empty.

““No, dearest Mort. Not the garbage
because someone will find it, and ques-
tion us as neighbors who visited her
apartment this evening. And what the
Earthly police know, the Restricted
Planet Patrol are not long in learning.
No, I'm afraid you’ll have to dispose
of it in secret tonight, when it is quite
late. And look—she had even brought
us a gift.”” He picked up the baseball
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bat. *‘Ah, my unborn children, you are
already sullied with the curse of having
a murderous father. How will you live
with yourselves?”’

After he quieted, and helped put
Senora Garcia’s body into the trunk
where he resided when Mort took him
outside, Ipk set himself to composing
an appropriately human sendoff for the
deceased. So that when it was three A:M.
and time for Mort to visit the East River,
the android had a speech to recite.

‘‘MYSTERY EAST RIVER DEATH.”’ he
intoned softly over the greasy splash,
as her body hit the water. ‘‘DEAD
WOMAN FOUND FLOATING.”’ he contin-
ued. ‘‘CRUEL DEATH FOR MANHATTAN
MOTHER . . . EAST RIVER MOM MOURNED
.. .SON: I NEVER SAW HER LEAVE
... LOVING HUSBAND ACQUITTED
...D.A.: NO SUSPECTS . . . HUSBAND
SWEARS VENGEANCE FOR EAST RIVER
MOM.”’

After he was done, he made his way
back to the projects.

Mort went to work the next day as
usual, washing dishes for a diner off
Second Avenue in the fifties. At 11:00
his boss said to knock off for a half-
hour, and he stripped off his gloves and
went out the back door.

They’d have thought it strange if he
never ate in the diner, so sometimes he
fixed himself a sandwich and took it
outside. He was programmed to try to
fit in—pretty advanced stuff, really.
Mort felt proud to be made so well, and
feeling proud made him feel even
prouder. He slipped down the alley
through a canyon of brick brownstones
to the next street over, emerging be-
tween a computer store and the Smith
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Co. Curio Shop, former home of Ipk’s
music box and alarm clock among oth-
ers. This store was not nearly as rich in
gadgets as the Woolworth’s down the
street, but things he bought here seemed
to have more . . . character, Ipk said.
Ipk liked him to pick something up from
the shop occasionally, just to round out
the load of very useful, plastic geegaws
he brought home every week.

The owner watched him suspiciously
from a corner as he held up a kaleido-
scope and an antique seltzer bottle and
wondered what his chances would be
of turning his eyes around behind a shelf
somewhere and holographing the ob-
jects right there. They were too expen-
sive to buy, considering their minimum
potential usefulness as low-tech gadget
concepts. But it really wasn’t his place
to judge, being the android and not the
inventor, so he picked them up and
walked back to the ancient hulking cash
register and the antique shopowner.

Mort got as far as the stacks of old
oil paintings and almost past the glass
case of rhinestone jewelry when Ipk
pressed his recall button. Unable to do
anything but return to the Metro North
Housing Projects, he set both items on
the glass case and walked out, leaving
the owner to glare after him. This had
to be important—important enough to
let Mort lose his job if he didn’t show
up after lunch. He made haste, as pro-
grammed.

Subway was the fastest thing up
there, provided it ran. Mort sprinted to
Slst Street and down into the station,
slammed a token in the turnstile, and
ran to jam his hand between the closing
doors of a Number Six uptown train.
The conductor held the doors shut for
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a minute, challenging Mort to a battle
of wills, but eventually he gave in and
opened up. Mort slipped inside. A few
minutes later he was hurdling the turn-
stiles in the 103rd Street station.

The only open entrance to the projects
was around a concrete wall at a guarded
gate, where he had to fish out his key
despite the guard sitting right there,
waving. Then down a sidewalk that bi-
sected the angle of the double-wing
building, into the doors at the angle’s
vertex (another key), and up the steps
at android speed, clearing five at a time.
Bursting into the tiny sweatbox of an
apartment, he stopped to find Ipk amid
a jumble of gadgets and holocubes,
pushing objects around and moving
nothing into any semblance of order.
*‘Oh, Mort,”” he cried, ‘‘shut the door
and aid your poor master. Despite our
splendid funeral. the bereaved neigh-
bors have notified the police—who
came up and knocked on this door. This
very door!”’ He pushed more junk
around. ‘‘They didn’t come in. Instead
I heard something about obtaining a
warrant to search. We’re going to have
to move, my dearest Mort. Move, and
change your job and your name. And
I shall sleep away my time on this re-
stricted planet inside a dark footlocker
in the Grand Central Station, till you
find suitable living quarters.’’ Suitable
meant cheap. *‘If something happens to
you I shall never wake up. Oh my chil-
dren, you might never, ever be!”’

Mort Lamet had no response. None
was called for. In silence he packed the
food synthesizer and all Ipk’s notes, a
few changes of clothing for Mort, and
the holocubes’ into one large suitcase;
he packed Ipk and his sleep machine
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into the trunk. From underneath the
mattress he took their store of cash
—easy to save since Mort worked two
jobs and didn’t eat; he only bought the
geegaws and sometimes managed to
take them back when Ipk was done. He
would need the money to rent a new
place. He checked the hallway, then
walked to the other end and took the fire
stairs. Mort rode the Number Six back
down to Grand Central Station, and
checked Ipk and his luggage into two
large lockers. :

Three days later, he had a two-room
apartment in the Phipps Houses, proj-
ects on West 64th Street. They were old
railroad flats and in worse condition
than anything else he’d seen—but one
was available and he took it, signing the
lease as Tomm Taler. Two days after
that he had one job at an all-night How-
ard Johnson’s in the red light district
and was looking for another.

Soon everything was back to normal.
Ipk moved in. Since HoJo’s didn’t give
rubber gloves, he had Mort-Tomm make
slight modifications in his artificial ep-
idermis that caused his hands to turn
wrinkled and pink after long immersion
in water. Tomm found a second job and
went back to bringing gadgets home
from the local five and dime and from
foreign-owned electronics and Persian
rug stores along Fifth Avenue in Mid-
town.

Ipk nosed into optical fibers some
more, though he couldn’t understand
how they got as far as using light to
transmit and still didn’t seem to have
pictures on their telephones. He also
investigated the merits of post-hole dig-
gers, butter churns, slide rules (*‘de-
lightful!’’), wax candles. soap bubble
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pipes, car cup holders, cork bulletin
boards, kitchen sinks, and paper clips.

The only problem was the noise. Now
neighbors on both sides had music blar-
ing from the time they got home till they
went to bed; and though not everyone
always played disco, Ipk spent enough
time in rigid battle-readiness to cause
him considerable irritation. It got so bad
that Tomm Taler had to switch his other
job from the better-paid second shift to
the day shift, so that he could take care
of Ipk while the neighbors were home.

Ipk spent much of his nighttime ef-
forts seeking an end to this misery.
**Ah. Mort-Tomm—what will become
of me? If I kill anyone else we shall be
caught for sure, and then the Restricted
Planet Patrol will find me and cart me
away, prevent my ever breeding. Oh,
me, I am doomed. Doomed!”’ He gnawed
at one of his tentacles, and Tomm
looked on with some measure of con-
cern. Since the music and Sefora Gar-
cia’s unfortunate death Ipk seemed
depressed all the time, as though the
effort of standing at attention siphoned
off some of his former effervescence.
He hadn’t made a bad pun since they’d
left the Metro North Housing Projects
—much less a good one. Ipk slumped
on the floor, dragging his body across
the tiles in a slow-motion version of the
old scuttle. **If only I could counteract
my reaction to that awful music.”’

**Or counteract the music you react
to—"’

““What was that?’’ Ipk glanced up at
the android with one preoccupied eye-
stalk. **Ah dear Tomm, my so grateful
thanks: the cost of summoning a creative
suggestion must drain your worthy cells
to minimum function. Remind me and
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I shall install an override lest you be
caught without energy for the sake of

" unnecessary innovation—which is my
job, in any case.”” Tomm Taler per-
mitted himself inward recognition of the
humor in Ipk’s budding jealousy; the
six-legged inventor and idea thief cer-
tainly had outdone himself, indeed. If
-nothing else, he had a talent for pro-
ducing advanced-function androids. **But
stopping the music is impossible,”’ con-
tinued Ipk, ‘‘without causing a blackout
throughout the building. And these peo-
ple have weapons. My yet-to-be-created
progeny, your ancestor is no inventor
but a poor foolish dilettante who should
be off fathering children instead of wast-
ing his time on barbaric worlds. Oh,
me!”’

Morosely he pawed through the ho-
locubes on his table, muttering to him-
self about earplugs and insulation. anti-
toxin, anti-venin, nerve gas. paralysis
rays, energy absorption fields . . .

*“What was that, Tomm?"’

‘I did not perceive outside noise in-
terference—"’

*“No no no! What was it I just said?
Energy—what, yes? Oh, yes? Energy
absorption fields? Mine shaft vibration
absorbers, microwave transformers, yes
yes? Dangerous vibrations of specified
frequency absorbed completely and bled
off as microwaves, harm to none? Oh
my. Oh my, yes!”" He squealed and
snorted, puffed air, blubbered “‘yes yes
yes . . .”’ all at once, climbing up the
table legs and tickling himself with one
free tentacle. **Oh Tomm I have solved
it,”’ he cried, looking like King Kong
on the table leg with another tentacle
waving in the air. ‘*As simple as a field
generator, microwave transformer
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—microwaves are harmless to humans,
yes Mort-Tomm? And so—"’

“*No.”

Ipk closed all three mouths and let go
the leg, falling with a splat. He didn’t
notice. *‘Say that again, android of my
delight?"”’

SN

**No, what?"’

“*No, microwaves are not necessarily
harmless to humans. There have been
demonstrated changes in the pulsation
rate of ganglionic pacemaker cells dur-
ing exposure to microwave radiation; it
may also cause formation of eye cata-
racts and changes in the immune func-
tion of Earth creatures—""

From three tortured throats rose a wail
that could even be heard above the
Spanish rap music. '

The tiny ship was three or four times
the size of Ipk’s footlocker. It came out
of hyperspace and settled on the back
side of Earth’s Moon. Wedged into a
crater, its occupant set about a routine
check of the restricted zone, first dump-
ing information from the beacons that
monitored the news media. She’d check
this moon and its planet, and then take
a quick look 'round the other worlds for
illegal mining and such. It was a dan-
gerous business, this patrol—if the Bu-
reau of Intelligence and Technology
projected the advancement levels in-
accurately, a patrol could be betrayed
in the very act of trapping traitors. The
Screezit within the ship engaged her in-
struments and settled down to wait. If
there was unauthorized visitation on the
third planet, it might take a few days
before the visitor betrayed his presence
with instrumentation of his own. Only,
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if the natives had surpassed themselves
and discovered more than the Bureau
guessed—then whose instrumentation
would she be detecting?

Ipk flipped, landing on Tomm Taler’s
shoes. The android set him upright.
‘“A genius, my lucky children!’” He
scuttled across the floor and hopped on
the bed. *‘l have seen the—er, yes!—yes,
the light of discovery in the phone-
omenon of sound!’ Ipk snorted and
chuckled and jumped up and down,
causing all the holocubes to bounce
from the bed to the floor. **My dear.
delicious, heavenly Tomm . . . do find
me the cube on telephones and fiber
optics. And then call up your library:
that mining device is still the—er,
yes!—yes, the bass-is of my new in-
vention.”’

It didn’t take long at all, once he got
Tomm to take the train and a taxi up to
Lake Peekskill, NY, where his small
ship was buried. Some of its parts were
temporarily cannibalized—most impor-
tant was the generator that surrounded
Ipk’s ship with an absorption field,
which took in any wave, scanned and
duplicated it on the ship’s screens. and
shot out an identical wave on the other
side. The result was invisibility, since
observers received any frequency of
wave from behind the ship. Nothing
bounced off.

This was fine-tuned according to in-
structions in the Whumra Guide to Min-
ing Engineering (old feuds had long
disappeared; only the reflexive vestiges
remained). The devices they used in
mines weren’t half this precise. With his
““invisibility’’ field he could modify the
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frequency and even program in some
pattern recognition, so the thing only
responded to a disco beat. And the trans-
forming function . . .

*‘My field absorbs the wave and dup-
licates it; the Whumrae’s field has no
need to duplicate. But theirs must do
something with the energy it takes
in—so they bleed the energy back off
as microwaves. Who among us would
bother with light transmission, my chil-
dren? No one with intelligence and a
cheap superconductor to send electricity
straight on through, pure as a lover’s
heart. Better than glass it is, so who
would ever think in terms of transmit-
ting light the way these humans do?
Until light is needed, or wanted anyway
as a tradeoff for sound. After all, some-
thing must be done dear Tomm with all
that lovely energy we suck off the sound
vibration, and sending it out as micro-
waves will clearly not do the trick. . . .”’

Leroy put down the joint and looked
at the wall. He didn’t know what was
mixed in with his grass, and maybe he
didn’t want to know. Sitting hunched
against his headboard, staring at the
other side of the room—the stereo
seemed to have gone dead, and in the
murky darkness something glowed on
the far wall. He changed his mind,
picked up the joint again. “*“Wow,’” he
murmured, ‘‘colors . . .”

““‘Aha,’’ cried the Screezit as she took
off from her listening-post on the Moon.
““That’s an absorption field if I ever saw
one!”’ And with only one in evidence,
it couldn’t possibly belong to the na-
tives. When she got close enough she
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would disable the field, just in case,
before moving in on her culprit. . . .

‘“. .. Yes, and Ziploc bags, and
something with snaps, and—what else
did I see in that paper? Ah, yes of
course: look into buying a vacuum
cleaner. They appear expensive, which
does not surprise me; yet they may be
the answer to our space trash problem.
Then hurry home, Tomm. Our mission
on this lovely, primitive world is nearly
done.”’ Propelling Tomm outside, Ipk
stood behind, out of sight from the hall-
way, then closed and double-locked the
door. He scuttled over to the middle of
the room, where a silent addition to the
decor flashed an amber ready-light.
When the rate of the flash increased,
Ipk sighed. ‘‘Labor away. Oh, my is-
sue. Soon enough I shall leave this
place, perhaps to settle down, to marry
and marry and start producing some-
thing useful, like children—""

The amber light winked out. The song
‘‘Beat Me with Your Beat, Beat, Beat™’
growled and rumbled into the apartment
and Ipk froze involuntarily. With a
whimper he stood erect, almost weeping
as his mouths cursed the enemies of his
civilization’s youth.

The door burst open. The Screezit
stood drawn up to her full meter’s
height, glanced around the room, en-
tered, and slammed the door. ‘*Fool!"’
she cried, ‘‘what have you done here?
This race wasn’t to be interfered with
for another three tech-unit cycles.”’

Ipk just stood bewildered and gur-
gled, ‘‘Death to the Screezits?!"’—three
of his tentacles stuck out rigid, dripping
venom, and still he didn’t move in on
the ‘‘enemy’’ patrolwoman. What was
wrong? By now any organic prey should
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have been lying dead—or at least been
valiantly defending itself.

‘I know your kind,’" she continued,
circling him warily. **You're nothing
but a poor unimaginative plagiarist.
When this planet comes into the league
they'll be cheated out of any trade at all
by your pre-emptive thievery.’’ From
her pouch she produced a lockup, a
small stasis field like the one that put
Ipk to sleeprin Grand Central Station.
“I'm. taking-you in,’” she said.

And froze.

The two holes in the back of the
Screezit’s neck only made themselves
known to Ipk when they started to
smoke. Tomm Taler, standing in the
doorway, managed to stumble blindly
into the room, feeling his way because
his eyes were turned around, kicking
against the absorption field generator
and reaching down to switch it back on.
“*Master,”” he grunted before collaps-
ing. **I detected the presence of another
android in your vicinity. Eeeee-zzz—blah
blarrrggh—""

His speech faded to nothing.

Ipk immediately scuttled over and
closed the door. **Oh, my. Oh my. Oh
dear Tomm Taler I owe you my—my
very life!”” Gently he turned the eyeballs
around, examining them one at a time.
The laser mirrors inside, once flat'and
perfectly suited to the making of holo-
grams, had been heated and curved from
within to create a pair of fuil-strength
lasers. **Whoever programmed you to
think of such a thing? Look at that—a

flat mirror, now curved to make a pic-
ture-taker into a dangerous weapon.
Whence came the energy to curve a flat
holography mirror? Whence came the
energy for a tight-beam laser? Oh my
children, Tomm has burned out his cir-
cuits, drained himself to his very
core—and all to save your humble father
from the clutches of another android,
a mock-Screezit who surely would have
pressed charges. Ah me, no more ho-
locubes this trip; but we’re lucky enough
to escape with our freedom, eh Tomm?

There was no response from the an-
droid, who had indeed drained himself
of power. He would need an overhaul
and half a day’s recharging. ‘‘Maybe
it’s time we thought of leaving, my dar-
ling offspring, and setting about pro-
ducing you for once and for all.”’ The
amber light’s rapid blink slowed, and
returned to its ready-state: someone had
turned off the disco. Ipk patted the field
generator and sighed. **Ah—to be served
by friends so loyal, yet betrayed by my
own ancient reflexes. Am I so unworthy
a criminal not to warrant true, living
captors? Who will then marry me and
marry me, of those organic members of
my race? My seed, will we meet ever
—face to face?’’

Ipk’s unborn seed gave no more reply
than the android. But there would be all
the time in the worlds for them to an-
swer, once Ipk settled down to marry
and marry and produce many threes of
offspring, living off the fat of his thiev-
ery.

Just as soon as he packed. [l

@ A seif-addressed envelope would be ad-
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o

Kelvin Throop, Il









First Line

The annual Career Fair was an important
event in Proxima Tokyo. The vast Hall
of Trade was brightly lit by glowpanels
hung from the high ceiling. Thousands
of stockholder-citizens moved among
the hundreds of exhibits: students mak-
ing career decisions, adults considering
changes, and visitors from throughout
the Alpha Centauri system.

Yoshio Esaki and his classmate Mas-
umi Okawara paused at the entrance by
unspoken mutual agreement. They had
talked about this day for years. Now that
it was here, the reality was frightening.

‘“We’re prime material, I tell you."’
Masumi had been carrying on an ani-
mated one-way conversation all the way
over. ‘‘Seven hundred plus on our fi-
nals, no downchecks—the only ques-
tion is which of the Eleven Corporations
will be lucky enough to acquire our
services. Maybe even Prox.”

Yoshio nodded. He wasn’t nearly as
confident as his friend seemed. True,
he had worked hard and done well. But
he was aiming high. He had wanted to
be an asteroid scout for as long as he
could remember, because that was what
Taro was.

People were walking around them
into the hall. ‘‘Come on,’’ Yoshio said
reluctantly, and they started in.

The exhibits were as spectacular as
the sponsoring companies could create,
fantasy structures of metal, glass, plas-
tic, and colored rice paper. Holographs
extolled the virtues of myriad jobs. Peo-
ple clustered around displays and da-
taboards. The visual impact disoriented
them for a moment.

‘The hall was properly quiet, the only
disruptions being soft equipment hums
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and shoesteps on the mut-grass carpet.
Yoshio saw Masumi switch his subvo-
calizer to the public channel, and he did
the same. Sounds poured into him from
the earpiece: conversations, music, and

_come-ons from the nearest exhibits.

They took a walkway that spiraled to
the center of the hall. Yoshio drank in
all the wonder he could. On the outskirts
were local businesses and professions;
he saw another classmate, Mie Ni-
shioka. in a med practice exhibit. Then
they came to the more lavish exhibits
of the system-wide businesses. Among
them were many mining companies that
he would be visiting later.

The exhibits of the Eleven Corpora-
tions were in the center of the hall. They
were the biggest of all, and the most
crowded. To the glamor of their great
wealth and power was added interstellar
scope. Their holographs showed gas
mines in the atmosphere of Epsilon Er-
idani VI, exotic flora and fauna on Tau
Ceti’s Greenworld, even Earth where
the waves lapped over Japan-that-was.
Yoshio and Masumi left the walkway
and entered the Proxima Centauri Cor-
poration’s exhibit.

They looked around nervously until
a beautiful woman in the red and silver
dress uniform of the corporation walked
over to them. **Welcome, stockholder-
citizens,’" she said in a way that con-
vinced them she meant it. **I'm Maru
Osata. May | be of some service?’’

Masumi froze. Yoshio managed to
stammer, “‘Uh . . . yes—""

She smiled reassuringly. ‘‘There’s
nothing to be afraid of, I promise. Let
me guess. You both seem about fifteen
years old, so you’re probably graduating
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students looking for the right careers.
Am I right?”’

‘“Yes,”’ they answered in unison.

‘“And what fields arc you interested
in?”’

“‘I’m going to be an asteroid scout.’”
Yoshio said firmly.

“I’d like to get into management
training,’” Masumi added.

She nodded. ‘‘Wise selections. Let
me tell you about the opportunities
available in the Proxima Centauri Cor-
poration, and answer any questions you
might have.”’

Ten minutes later Maru took their
pocket comps to a databoard, fed their
resumes into the corporation’s comp
net, and handed them back. Yoshio and
Masumi thanked her for her assistance.
They exchanged bows, then the two stu-
dents left.

‘“That was easy,”’ Masumi said as he
wiped sweat from his forehead.

““Yes, now that we've done it."”
Yoshio was already feeling the anxiety
that lay ahead. Four more weeks until
recruiting day and the revelation of his

_karma.

One by one they repeated the ritual
at the exhibits of the rest of the Eleven
Corporations. That much was SOP for
all graduating students. Then they headed
outward again, following lists stored in
their comps, submitting their resumes
to carefully selected companies.

By the time they finished the morning
was gone. “‘We'd better get back."
Yoshio said. “‘If we don’t boost we'll
miss lunch.”

*‘Okay. But did you see the spreads
in the restaurant exhibits?"’

“‘Enough plus calories to ground a
thousand spacers.’” Yoshio laughed,

Haiku for an Asteroid Scout

feeling the brittle excitement of adren-
alin. “‘Let’s get out of here before I
become an asteroid instead of a scout.”’

They joined the flow of people leav-
ing the hall. Outside they switched their
subvocalizers back to a two-way, and
the sudden quiet was as shocking as the
noise had been. The street was busy;
cars and trucks rushed by on their fat
traction tires. Cherry and spruce trees
shaded the walkways. The holographic
sky was bright blue with a few fleecy
clouds.

They took a walkway to the pubtrans
station and squeezed into the next train.
It sped through the vacuum tunnels with
maglev smoothness. Minutes later they
got off at the Child Center station and
hurried to the dorm cubic.

**See you at lunch,”’ Masumi said
over his shoulder as he headed for his
room.

“‘Okay.””

Yoshio walked the familiar corridor
to his own room. As the door slid shut
behind him, he felt the usual reassurance
at being in the one place that was truly
his. Though not much longer . . .

He sprawled on the bed and idly
played with his slave collar.

““You received a message from
SpaceCom at eleven oh seven A.M..”’
the room phone’s pseudovoice an-
nounced. ‘*Message follows. Greetings
and best wishes, Yoshio. Change in
plans. Polaris inbound, ETA today.
Have reserved table at Mount Fuji for
dinner at six. See you there if you can
arrange escape. Taro. Message ends.”’

“*Received.’” he told the phone. Joy
bubbled through him: Taro hadn’t ex-
pected to return from his latest trip for
another two weeks. It would be great
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to have him here for the graduation fes-
tivities. As for dinner, he figured out
asimple three-way duty trade that would
free his evening.

Suddenly very tired, he didn’t get up
right away. He looked around the room.
He didn’t see the vid wall displaying the
red and blue Trifid nebula. or the desk
comp almost buried under memory
cubes, or the female zock stars fighting
with spaceships for the limited poster
space. He saw all the other ways the
room had looked in the past twelve
years, reflections of his younger selves.

A month from now it would begin
again for someone else.

He got up abruptly and almost ran to
the cafeteria. The others were already
eating at Group 1138’s table when he
sat down with his tray. He switched his
subvocalizer to the group channel. and
tried to ignore the rude babble of voices
coming from the youngest groups.
“Sorry I'm late, Mom.”’

At the head of the table his group
mother smiled. “‘Pm sure you had a
good reason. Don’t gulp your food
—there’s no hurry.”’

““Yes, Mom.”" He slowed down his
rate of ingestion. One of the nineteen
chairs was empty. He wondered where
Yasuhiro was, but it would have been
an intrusion on his privacy to ask.

Everyone was talking about the Ca-
reer Fair, but skirting the ominous topic
of who would be hired by whom.
Yoshio arranged the trade with Masumi
and Aki, and got Mom's approval. He
found himself looking at his classmates
the same way he had his room. They
had learned, played, and grown to-
gether. What would it be like to be apart
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from them? He couldn’t imagine, and
that scared him.

After lunch the students went about
their individual schedules. Yoshio spent
the next two hours working Aki’s duty
shift on crib row. The ICU’s held new
stockholder-citizens, shriveled ratlike
crying machines fresh from the embryo
tanks. He found it hard to believe that
he had ever been like that. Even so he
enjoyed taking care of them, except for
the cleaning.

At three o’clock Group 1138 reunited
for Uchu-giin History class. Its seminar
format was unique; Yoshio’s other non-
lab classes were comp study where he
only saw the teacher when he needed
help. It was also unusual in that it often
strayed from the comfort of correct an-
swers into debate and even argument.

“*We will begin now,”’ the teacher
barked. ignoring the empty chair where
Yasuhiro should have been. Seijun Ya-
mate had been a samurai in High Lord
Okitsu’s service before becoming a his-
torian and teacher: he taught with the
same fierceness as he fought. ‘I have
an announcement to make that should
please you. This is our final meeting.”’

Everyone became very alert. Yoshio
sat up straighter, and rubbed his neck
where the slave collar chafed. Did that
mean. . . ?

**This is the most important event in
your lives." " he continued. **It is so im-
portant that it occurs without cere-
mony—you must find your own meaning
for it. Masumi, what is the essential
difference between we Uchu-giin and
the gaikoku of Earth?"”

“Uh ... we have more self-disci-
pline.”’

“*Exactly. Life in space is much less
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forgiving than on Earth. The smallest
mistake or deliberate act can cause dis-
aster. The early attempts to exploit
space all failed tragically except for
those of Japan-that-was. We succeeded
because of our heritage of self-disci-
pline. The years in space have strength-
ened our spirit even more.

““‘But we still live on the sword’s
edge. Children cannot be expected to
possess such self-discipline. so they are
constantly watched. The remote moni-
~ tor units enable the comp net to protect
them and the community while they
learn.

**This course has been a key part,
though only a part, of your spiritual ed-
ucation. That you are here today indi-
cates you have been judged ready for
the responsibility of full citizenship.
You are adults.”

Everyone was staring at the empty
chair. With a sudden sick feeling Yoshio
realized that Yasuhiro had failed the
test. He would have had to wear the
slave collar for the rest of his life. Few
Uchu-giin were able to live with such
shame.

Yasuhiro had performed seppuku.

““You are entitled to all the benefits
due stockholder-citizens in the Proxima
Centauri Corporation, and subject to all
the corporate regulations. Take your re-
mote monitor units in both hands and
pull outward.”

Yoshio pulled, and the comp net re-
leased the lock. The slave collar opened
with a click. Hesitantly he removed it
from his neck and stared at it. His neck
felt strange. His mind was crowded with
emotions.

*‘Stand up. Place your remote mon-
itor units on your chairs.”’

Haiku for an Asteroid Scout

They did so quickly. Seijun looked
from face to face, and grunted. **Spend
your lives well. Always remember who
and what you are.””

The students returned his bow with
their first awkward bow-of-adults, then
marched out of the room.

Yoshio and Masumi walked back to
the dorm cubic together. **Well, stock-
holder-citizen Esaki. how do you feel?"’
Masumi asked eagerly.

“*Like I've been through a ten-g
boost.”’ Yoshio took a deep breath and
let it out slowly.

*“Too bad about Yasuhiro.
hardly believe it.”"

**He gained great honor.™” The shock
of the fact that his classmate had given
back the gift was passing. He had been
taught to understand death. not grieve
over it. He envied Yasuhiro's strength
of will, and wondered whether he could
do the same if necessary.

Back in his room he took a relaxing
bath and put on his best clothes. Then
he rode the pubtrans to the Ginza cubic
and the Mount Fuji restaurant.

He walked boldly into the lounge area
looking for Taro. The bartender robot
verified his adult status with the comp
net, then bowed to him in welcome.

*‘Buy you a drink, spacer?’” A big
hand clamped onto his shoulder and
spun him around.

“‘Father!"” He threw his arms around
his role-father. then stepped back and
regained his self-control.

Taro Todoroki was almost fifty, and
a tall, heavily muscled man. They had
been paired since Yoshio was two years
old. The asteroid scout spent half of his
life on trips. so it was very special when
he returned.

I can
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He patted Yoshio’s neck where the
slave collar had been. ‘‘Congratula-
tions, son. I never doubted for a moment
you would make it. Now. how about
that drink?”’

Yoshio quickly figured his allowance
balance. **You would honor me by let-
ting me buy you one, father.”’

Taro smiled. “‘I've never turned down
a free drink in my life. Let’s sit down."’

Yoshio didn’t think much of his first
bowl of sake, and had no trouble lim-
iting himself to one. ‘‘Will Nobuo be
joining us?’’ he asked. Nobuo was
Taro’s second aboard the two-person
scoutship Polaris, and his good friend.

“*He sends his greetings, and his re-
grets that he’s unable to attend. I'll ex-
plain why later. I see our table is
ready.”’

The dinner was very good, and for
Yoshio it passed in a happy glow. He
talked about the Career Fair and how
well he had done on his finals. Taro
talked about his latest trip.

After dessert, as they sipped the last
of their tea, Taro took a gift-wrapped
package from his belt pouch and handed
it to Yoshio. *‘A graduation present,
son. I hope you like it.”’

Yoshio tore away the wrappings. It

was a Nippon Electronics AK6 pocket

infotrieve, the absolute top-of-the-line.
““‘Oh, father, it’s wonderful! Thank
you!”’

““Go ahead, try it out. Your ‘first
month of comp net service is already
paid for.”’ Taro leaned back in his chair.

Where to start? Yoshio switched his
subvocalizer to its channel and asked for
the score of tonight’s Whalers game.
““The Proxima Tokyo Whalers lead the
Proxima Osaka White Sox three to one
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in the top of the eighth inning,”’ the
pseudovoice reported.

Buoyed by the good news he asked
for the current population of Proxima
Tokyo (106.228). Polaris’s berth (Belt
Mining Company number eleven), and
the technical data for building a fusion
mining charge (classified, not available
without proper clearance code).

He asked for an outside view of Prox-
ima Tokyo. The tiny holotank filled up
with a background of space, stars, and
a red dot that was Proxima Centauri. In
the foreground was his home city, a
spinning cylinder of bright silver alloy.
As he watched a passenger liner shot
out of the accel/decel shaft opening at
one end.

He didn’t bother with the other cities;
they all looked the same. Instead he
asked for a view of the interstellar
launcher. Of course it wasn’t possible
to fit over a hundred accelerator rings
spanning thousands of kilometers of
space into one small image. He saw the
interstellar port, a miniature version of
Proxima Tokyo. and behind it the twelve
kilometer parabolic antenna that re-
ceived interstellar laser pulses.

He realized he was being rude, and
put the infotrieve away in his shirt
pocket. “‘It's great. Thanks again.’’

“*You're most welcome.’’ Taro
paused. **If you can drag your thoughts
from your new toy for a moment, I want
to discuss something with you.”’

He recognized the no-nonsense tone
that Taro used aboard ship. ‘‘Yes,
father.™

“*You're probably wondering why I
inbounded early. Well, there’s a bit of
an emergency on. Polaris is being fitted
with a special radar and spectroscope

Analog Science Fiction/Science Fact



—1I’ll be boosting again tomorrow
morning.”’

Yoshio’s stomach knotted. Taro was
leaving! He wouldn’t be here for grad-
uation, or recruiting day.

““Wipe that dead-fish expression off
your face, son. I’ll only be out for
twenty days or so. Moreover,”’ he
smiled, ‘‘how would you like to come
along as my second?’’

““What!”’ Yoshio was so excited he
almost shouted aloud and shamed them
both; the restaurant was crowded with
diners. ‘“You mean it? What about
Nobuo?"’

““Yes, I mean it. Nobuo has been
promoted—he boosts tomorrow as the
captain of Rigel, thanks to the emer-
gency. Every available ship is out-
bounding. We’re short on experienced
scouts, so when I pointed out your two
student trips aboard Polaris 1 got per-
mission to sign you for temporary duty.
How about it?”’

He would miss graduation and the
parties, but he would be back in time
for recruiting day. And serving as sec-
ond on a scout trip, even a short one,
would have to be good for his career.
But the most important thing was that
Taro wanted him as his second. **Yes,
father. And thanks.”’

*‘Glad to have you aboard.”’

‘*You mentioned an emergency,
father. What is it?"’

‘‘Forget you heard me say that.
Sealed orders until we boost. Now,
since we only have one night in port
we’ll have to make the most of it. Come
on.”’

They left the restaurant and rode a
walkway through the gaudy, busy Ginza.
Yoshio stared wide-eyed at the colorful
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theaters, bars, nightclubs, casinos, and
other entertainments. Even though the
corporate regulations no longer barred
him. his meager allowance balance did.
““Where are we going?’’ he asked.

**To fulfill a father’s obligation to see
that his son’s ship of love gets properly
launched.’” He laughed heartily. **Or
has it been already?’’

Yoshio managed to answer through
his embarrassment. *‘l passed Personal
Relations with a ninety-six percentile
grade.”’

‘I don’t mean class exercises. I mean
the real thing.”’

Yoshio remembered painfully the
evening Aki and he had tried some of
what they had learned from the class
pillow book. Inexperience plus the
watching and listening slave collar had
resulted in a miserable experience that
he hadn’t tried to repeat since. In his
opinion love was highly overrated.
“‘Once . . . almost.” -

‘I see. Well, relax and trust me.’

They got off at the traditional-style
entrance of the White Moon House.
*“This is the most expensive geisha
house in P-Tokyo!"’ Yoshio whispered
urgently. **I can’t afford it!"’

*‘Consider it another graduation pres-
ent, son.”’

Yoshio returned to his room well after
midnight, exhausted but filled with very
pleasant memories. He looked forward
to correcting the mistakes he had made
with Aki.

As he climbed into bed he felt won-
derful. Moments later, without any ex-
planation or warning, the mood burst
like a balloon in vacuum. He was hor-
rified to find himself crying for the first
time in many years. He was alone in the

93

)



darkness and everything was gone and
it all came spilling out in spasms of sob-
bing that shook his whole body. He felt
wretched and ashamed, but he couldn’t
stop.

*“You have a visitor,”’ the door an-
nounced. It took him several seconds
to pull himself together enough to ask.
“Who . . . is it?”’

“‘It’s me, Yoshio.”’ His group
mother’s voice came from the speaker.
*‘May I come in?”’ :

His need for her was stronger than his
shame. “*Yes . . . please!™’

She entered, sat on the edge of the
bed, and gathered him into her arms.
His crying and trembling subsided:

““What’s wrong?’’ she asked softly.

“‘Idon’t know, Mom! I'm . . . scared
and [ ... 1...don’t know—!"

She stroked his forehead. **My poor
little spacer. I think I can explain, but
I can’t make it hurt less. You're home-
sick.”’

*But . .. I am home. How can
I ... be homesick?"’ =

“‘Imagination is a great gift, but it lets
you rush ahead to meet pain. You will
put these changes behind you and be as
secure in your new life as you were here.
I promise you.”’

*“I know, Mom. But—""

“‘Remember this, my little spacer. I
will always be your mother. You can
come to me any time you have a prob-
lem, or just to chat.”

“Yes, Mom.”’

“‘Now, tell me all about your eve-
ning. Did you and your role-father have
a good time?’’

They talked for awhile, until he
stopped crying and felt empty but less
upset. Then she kissed him and left.
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As he fell asleep he wondered how
Mom always knew when he needed her.
He decided that was just how Moms
were.

Second Line

When Yoshio stepped out of the Port
pubtrans station, he walked very care-
fully. This close to the city’s axis of
spin his centrifugal **weight’’ was less
than one-third of normal. He took a
walkway to the Belt Mining Company’s
cubic. cleared security at the adminis-
tration center, and rode a service cart
out onto the field.

Ship berths were lined up in a row,
and most of them were occupied: cargo
drones, crew shuttles, scoutships, even
a module from a refinery complex.
Trucks were bringing supplies to the
ships and taking away unloaded prod-
ucts. Support personnel and robomechs
were swarming over some of them. The
air recked of various chemicals, and the
din was painful to one used to the civ-
ilized quiet of the residential levels.
Over each berth a ship-sized portal in
the curved ceiling led to the accel/decel
shaft. 5

Yoshio loved every noisy, smelly,
confusing cubic centimeter of it.

Berth eleven was near the far end of
the row. Polaris was a Hana class scout-
ship built by the Hitachi Corporation,
one hundred and eight meters long,
powered by a 120 MW fusion generator
and driven by four mercury vapor ion
engines. Sitting horizontally in the berth’s
metal latticework, it looked like a stick
with a ball on each end. The front ball
held the cabin, life-support, and work-
ing equipment. The rear one was the
generator. The stick contained the en-
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gine accelerator shafts and the wrap-
around fuel tanks. The hull was shiny
high-permeability alloy.

The airlock hatch opened as he got
out of the cart and removed his space
kit. The cart started back. **Permission
to come aboard?’’ he asked. The sub-
vocalizer was a necessity here: even a
shout couldn’t have been heard.

““Permission granted,’” Taro’s voice
replied.

He climbed into the airlock, then into
the cabin. It was a half-globe four me-
ters in diameter, designed for freefall
and therefore odd-looking to a g-ori-
ented perspective. But he was used to
it. He was also used to the cramped

~ quarters. Spacers lived and worked to-

gether in this cubic for up to three
months at a time; claustrophobes and
people who couldn’t get along with
other people didn’t become asteroid
scouts.

Taro was standing near the hatch
waiting for him. **Welcome aboard.
son. Stow your kit and we’ll get right
to the pre-boost checklist. We're sched-
uled for a slot in fifty-five minutes.”

““Yes, father.”” Yoshio remembered
a great deal about Nobuo’s duties from
his two trips. He put his kit in Nobuo's
empty bin, then turned to his role-father.

Taro was looking at him with a grim
expression. “‘l have something to say
to you before we begin. As your father
I can forgive many mistakes. As your
captain aboard a ship in space I can’t
forgive any. Understand?"’

“Yes, fa . . . yes, captain.”

*‘Call me father, but keep thinking
captain. Let’s get to it.””

Taro sat in his chair at the control
station, and Yoshio took the other one.
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Under Taro’s supervision Yoshio used
the inboard comp to test all the ship-
board systems. Nervous at first, he soon
became engrossed in the myriad details
of clearing a spaceship for boost. Finally
he looked up from the databoard. **All
systems are nominal, father.”

Taro grunted. “*Good job. Slow, but
speed will come with experience. Don’t
ever try to work faster than you can do
a job properly.’" He activated the com.
“*BMC S27, Polaris, calling
SpaceCom. "’

**SpaceCom here,’" a pleasant female
voice said from the speaker.

‘‘Request clearance to boost at ten oh
nine per filed flight plan.””

“You are cleared to boost. Trans-
ponder set to ABR mode. channel six.
Good hunting."”

Taro started the boost program. *‘T
minus nine minutes. "’ he said to Yoshio.
**Acceleration stations. You don’t want
to bounce through this one.™

“Yes, father.™

The acceleration couches that dou-
bled as their beds were built into the
rear bulkhead. They spreadeagled them-
selves against the hydraulic pads. and
fastened the safety webs over them.
From there they were still able to watch
the control station holotank’s view of
the boost.

The latticework rose from the berth,
lifting Polaris into the hole in the ceil-
ing. They stared at the dull gray wall
while the portal closed below them, air
was pumped out. and another portal
opened above them. The upward motion
resumed, and soon the wall gave way
to a shaft in which the ship fitted like
a pubtrans train in its tunnel. Kilometers
beyond the nose camera the shaft’s
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mouth opened on spinning space. All
weight was gone.

““Thirty second acceleration -warn-
ing,”’ the comp’s pseudovoice reported.
Yoshio began a muscle relaxing exer-
cise, and his concentration was so good
that the boost actually surprised him.
Ten g’s of magnetically induced accel-
eration hurtled Polaris into space and
him into unconsciousness.

When he woke up he saw Taro un-
strapping himself, and awkwardly did
the same. The ship was in freefall.
““How long was I out?’’ he asked.

‘“About ten minutes. Your bed telem-
etry says you came through intact.”
Taro floated over to the control station
and checked the comp databoard. **A
very good shot. SpaceCom put us right
on our line—no attitude burns until we
reach Belt Three.’’ Proxima Tokyo or-
bited proto-planet four every one hundred
and seven minutes. The combination of
the orbit and the city’s gyroscopic mo-
tion could aim the accel/decel shaft at
any point in the celestial sphere.

Yoshio peered over Taro’s shoulder
to see where they were going. *‘Sector
B3-2677""

*“Getting curious? Okay, now | can
tell you what’s what. The bio shipment
from Earth due last week has been
lost.”

Yoshio’s first reaction was to wonder
how such a stupid mistake could have
happened. The second, and stronger,
was to worry about what would happen
if it wasn’t found.

The Uchu-giin civilization had spread
out through the systems of Sol and the
twenty-three nearest stars, but its sur-
vival depended on an uninterrupted sup-
ply of two commodities from Earth.
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Trace elements not available locally
were needed to ensure proper nutrition.
And fertilized embryos from nisei women
had to be imported. because Uchu-giin
women were infertile. Centuries of re-
search hadn’t uncovered the cause, al-
though a link was suspected between the
lack of lunar tides and the menstrual
¢cycle.

Taro read the worry in his face.
“*Relax. There’s a one hundred percent
safety factor in the delivery schedule.
We would have to lese several more
before there would be any real danger.
But if the shipment isn’t found, growth
plans will be set back system-wide."’

“*How could SpaceCom lose an in-
bound interstellar cargo drone?’’

**Supposedly it can’t happen, only it
did. The drone had three radar beacons.
The second backup was sending when
the drone entered our system—something
had already knocked out the first two.
During the drone’s final deceleration
something else, maybe a meteoroid, cut
it off as well.™

Yoshio thought about the drone div-
ing to a fiery end in the corona of Prox-
ima Centauri, or following a hyperbolic
course back into interstellar space. But
again Taro was ahead of him. ‘‘Based
on the position data from before the
beacon died, SpaceCom figures it’s in
a parking orbit around Prox waiting for
someone to come get it. Which is what
we're doing. The possible orbits take
in a pretty big cubic, but our part of the
search grid is here."’

He put B3-267 in the holotank. Much
of it was shaded by an orange cube.
**We need a minimum-time search pat-
tern. The special gear can pick out the
drone from the rocks, but its range is
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only twelve thousand kilometers. Think
you can plot it?"’

““Yes, father.”’ It sounded like a
fairly straightforward math problem.
“*Shall 17"

“‘By all means. Remember to leave
us enough fuel to get home, and try not
to bump us into anything.”’

Yoshio worked on it for almost an
hour before he was confident of his so-
lution, then he showed it to Taro. His
role-father checked it thoroughly and
nodded. “*We’ll use it. Now let’s go
over the duty schedule.”

Long ago it had been discovered that
boredom was a spacer’s deadly enemy.
attacking his mind and spirit. The so-
lution was a busy routine that left no
long periods of unoccupied time.

Taro put the schedule on the data-
board, and Yoshio looked it over. The
ship’s operation and maintenance took
precedence. Then sleeping, eating, and
personal duties. As for the remaining
fmes

*‘Study?’” he asked plaintively. ‘*But
I’ve finished all my classes.”’

Taro shook his head. **You’ve learned
how to think and walk around without
tripping, but if you want to be an as-
teroid scout your real education begins
now. And never ends—I'm still learn-
ing. Astronomy. Astrogation. Space-
ship engineering. Geology. Spectro-
graphy. Comp engineering. The
procedures manual. Asteroid mining
history. And a lot more. I brought plenty
of cubes for both of us.

Yoshio slipped easily into the routine,
and found that the sense of structure
helped to keep his mind focused. He
worked well with his role-father; they
interfaced in the small cabin without
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significant friction. He even enjoyed the
study sessions. Not only were the sub-
jects important to his career, but they
were interesting. Taro supplemented the
cubes with stories from his decades of
experience.

One of the cubes dealt with the for-
mation of the Alpha Centauri system.
It was unique. and it troubled astrono-
mers greatly. Every other known system
was a Sol type (a star surrounded by
planets and lesser objects), or a multiple
star type (no planets, just comets, me-
teoroids, gas, and dust), ora VB 8 type
(a star and a proto-star, a huge gas giant
planet that just missed becoming a star).

Alpha Centauri A and B were two
stars orbiting each other. A few comet
mining and research operations had
been established there, but not much
else. Proxima Centauri was the center
of the system’s Uchu-giin civilization
for the same reason it confused astron-
omers. The cool red class M star was
17.4 X 10° km away from the double
stars, yet was still held in their gravi-
tational grip. Maybe that grip had pre-
vented the creation of planets, or maybe
the three stars had used up too much of
the coalescing matter during the for-
mation of the system. ;

Whatever the reason, Proxima Cen-
tauri was surrounded by an amazing
collection of debris. Seven asteroid belts
were spaced according to Bode’s Law.
But where Bode would have put belts
number four and five there were instead
the proto-planets, two and three of them
respectively. Proxima Centauri’s con-
tributions to astronomy occupied equi-
distant points in their orbits; they were
dirty iceballs of water, gases, rock, and
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minerals roughly the size of Earth’s
moon.

For the Uchu-giin who lived by scav-
enging space, Proxima Centauri was a
treasure trove.

*‘Father, how do you think the proto-
planets happened?’” Yoshio asked when
he finished reading.

“Too early to tell.”’

‘I don’t understand.”’

““We’ve only really studied the few
dozen systems we’ve colonized or
probed. We don’t have enough data yet
to answer all the questions. But we
will.”

For seventeen hours the engines added
a gentle one-half g acceleration to the
ship’s boost velocity, then the trip was
made in freefall until the flipflop and
deceleration. Seventy-six hours and fifty
minutes after the boost, Polaris reached
Belt Three at sector B3-267. Taro set
up Yoshio’s search pattern in the comp.
They were strapped into their control
station seats.

‘“‘Ready?’’ Taro asked.

Yoshio’s eyes were on the radar and
spectroscope databoards. **Yes, father.’

““Good. The first sweep begins in
three minutes. It’ll take five and a half
hours. During this time we must con-
centrate on our jobs every second. Can
you handle it?”’

‘‘Yes, father. But the comp is running
the sweep. Why am I doing this?’’

‘‘For the same reason I'm keeping an
eye on the piloting—backup. Comps are
smart, but they can be inflexible and
dogmatic. If you spot anyvthing out of
the ordinary, log it and we'll check the
recordings after the sweep. Here we

v

go.
Inside the belt looked just like outside
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it at first, but soon an asteroid appeared
on Yoshio’s databoards. Laser spec-
troanalysis indicated it was mostly rock.
The new radar, using short *‘*hard-edged’’
wavelengths for better imaging, showed
a rough block nothing like a drone’s
streamlined (for moving through inter-
stellar gas and dust at .5 ¢) needle shape.
The comp was silent. **Not this one,”’
Yoshio reported crisply.

He repeated the procedure over and
over as Polaris passed asteroids. The
results were uniformly negative. His in-
itial excitement soon wore away. The
repetitive, unproductive activity became
pure drudgery. The breaks between
probes were brief or non-existent. His
eyes burned, his neck ached, and he was
getting hungry; the chair provided water
but not food. The sad comfort of self-
pity began to grow in him.

He noticed his concentration waver-
ing, and became angry at his weakness.
He pushed all thoughts but his duty out
of his mind. He made himself part of
the search, and nothing more.

Finally it was over. They were through
their assigned cubic, and swinging around
for the second of five sweeps that would
completely cover it. ‘‘Good work, son,”’
Taro said as he yawned broadly. ‘‘Lock
your boards down.’’

“Yes, father. But .. . I didn’t do
anything. I didn’t find the drone.”’

““You found a place where it isn’t,
which is part of the job. Process of elim-
ination. Now you heat dinner while I
report to SpaceCom. "’

‘“Yes, father.”’

Taro aimed the com laser at Proxima
Tokyo. and learned that none of the
other scouts in the hunt had yet found
the drone. They ate, performed some
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routine duties, then strapped into the
acceleration couches for six hours of
sleep before the start of the next sweep.

““Wake up, son.”” Taro’s laughing
voice snapped him awake instantly.

“I’'mup,”’ he said as he unstrapped.
Taro was working at the control station.
‘‘Are you setting up the next sweep?”’

““No. I canceled it."’

“Why?""

“‘Good news from SpaceCom. One
of the other scouts found the drone over
in B3-271. It’s undamaged except for
some micrometeoroid holes in the con-
trol module that caused the beacon fail-
ures. Prox has already boosted a recovery
mission. You and I are out the finder’s
bonus, but I'm glad that somebody
found it.”’ :

““Me too.” Yoshio said sincerely.
Mom was right about imagination and
pain; he had been thinking a lot about
how fragile the Uchu-giin ecosystem
was. “‘So you're calculating our return
course?”’

*“‘No. We stopped working for Prox
when the drone was found. Now we’'re
Belt Mining Company asteroid scouts.™”

‘I don’t understand.”’

“‘I'm going over the recordings from
the first sweep. The gear Prox lent us
is much more sophisticated than our
own. Under the terms of the charter con-
tract we can’t use it after the drone is
found, but we’ve already probed over
thirty substantial rocks. I'm looking for
signs of commercial values.”’

The notion made Yoshio vaguely un-
comfortable. ‘‘Is that ethical, father?’

Taro frowned at him. ““The BMC
lawyers say it’s legal, and who am I to
argue. As for ethics, they don’t exist in
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business. 1 could tell you tales that
would curdle your blood."’

Yoshio had never liked the so-called
law of the economic jungle, but he
didn’t want to disagree with his role-
father. **Have you found anything?"* he
asked.

‘1 just started. You get caught up on
your studies—by then I'll know one way
or the other.™’

Yoshio hit the cubes. Hours later he
finished a difficult lesson on eccentric
orbits and said, *‘I'm done. Did you
find anything?"*

Taro turned his chair to face Yoshio.
He was smiling. ‘*‘Maybe. Maybe you'll
walk away from your first scout trip
with half of a fat commission in your
account. Check those spectral lines and
radar density readings, and tell me what

'you think.™

Yoshio stared at them until his head
ached. “‘I'm sorry, father, but they
don’t make any sense to me.’’

“*Don’t worry, I didn’t recognize
them either without the comp’s help.
Isolating out the low-grade iron ore, I
think we've found a big node of chro-
mium, manganese. titanium, and maybe
some vanadium.’’ :

Visions of wealth danced in Yoshio’s
head. He knew what the spacecraft and
power industries were paying for those
rare metals. His commission might even
be enough to buy a second share of
Proxima Centauri Corporation stock to
go with the one he had received at birth.
That would increase his dividends to
more than the life-support fees. But
money was a minor consideration beside
the honor gained by owning two shares,
especially at his age.

*‘Strap into your chair, son,’”” Taro
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said. *‘I’ve plotted a one-g course to the
rock—we don’t want anyone beating us
to it. Two minutes to burn.”™”

Yoshio strapped in. The high accel-
eration inside a belt made him nervous,
but he didn’t say anything.

““It’s a calculated risk,’’ Taro admit-
ted, either guessing Yoshio’s worry or
answering his own. ‘‘The avoidance
program will maneuver us around any-
thing big enough to show on radar. As
for the smaller stuff, it won’t have
enough relative velocity to do us much
harm.”’

They reached maximum velocity
without any trouble, and the flipflop
went smoothly. As Polaris decelerated
Yoshio began to breathe easier.

Taro had been right about the velocity
of the small asteroids moving with the
belt. But meteoroids also came from
elsewhere in the system at kilometers
per second.

A savage noise ripped through Yoshio,
somewhat like an explosion and some-
what like tearing metal, painfully loud.
It was followed by a sharp hissing. The
engines shut down.

Yoshio turned and stared in mute hor-
ror at a ragged five-centimeter hole in
the hull through which he could see
stars!

For an Uchu-giin there was no dis-
aster more feared than a blowout. It cut
to their most basic cultural insecurity,
the hostility of the environment that was
their home. Yoshio knew he had to
patch it at once, but he couldn’t move.

He cried out in his mind for Taro to
save him. The air pressure was dropping
fast, pulling at his skin and hurting his
eyes, sucking the breath from his lungs.
The hole held his gaze with a hypnotic

100

fascination, but out of the corner of his
eye he looked at Taro.

His role-father hung limply in his
chair’s straps. motionless, eyes shut.
The back of his shipsuit was torn and
bloody.

“‘Father!”” Yoshio screamed, jerking
around to face him.

Taro’s eyes blinked, then closed again.
““Help . . . son—"" he groaned.

Yoshio tore at his strap releases. He
noticed for the first time that he was
bleeding from a long cut above his left
knee. but he ignored it. Instinctively he
started toward Taro. Then he stopped.
He struggled to control his panic, and
partly succeeded. To help Taro he had
to think, not react.

Patching drill. It was one of the first
things Taro and Nobuo had taught him.
Turning away from his role-father was
the hardest thing he had ever done, but
he dove toward the spacesuit bin.

Rule One was to suit up before any-
thing else. Otherwise you might not live
long enough to do anything else. He
yanked out both suits.

And didn’t know what to do next.

Rule One told him to put his own suit
on first. If he took the time to get Taro
into his, he would be risking not only
both their lives but the ship which was
more important. But Taro was ashen-
faced, and Yoshio couldn’t see any
breathing.

‘*Father, what should I do!”’

In the distant reaches of his mind he
heard an answer. Abruptly his fear and
uncertainty were gone, replaced by
hopeless determination.

Letting Taro’s suit float toward the
hole, -he began pulling his suit on. He
moved deliberately, not skipping a seal
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or safety check, as his role-father had
taught him. His vision was blurring and
he was having trouble concentrating as
he connected the helmet umbilical.
Then a cool oxy-helium breeze cleared
away the cobwebs.

He hurried to Taro and repeated the
process. Taro wasn’t breathing, and
bloody froth was coming out of his
mouth and nose. Yoshio worked stead-
ily, a robotech creation existing only to
complete its task.

When air was flowing in Taro’s hel-
met, Yoshio checked the suit’s med te-
lemetry readouts.

There were no vital signs.

He pulled the medkit from under the
chair, and slapped it onto the connection
plate on Taro’s suit. Yoshio stared at
the databoard as probes entered Taro’s
body and the medkit went to work. Ad-
renalin. Cardioshock. Blood oxygena-
tion.

The cabin was in total vacuum. All
he could hear was his own ragged
breathing.

He checked the time. Amazingly only
six minutes had passed since the blow-
out. Sticky brown balls of patching
compound were drifting everywhere;
the automatic system wasn't designed
to cope with a hole this size.

No vital signs. The medkit kept work-
ing.

Yoshio removed the patchkit from its
bin. He clumsily flattened the surface
around the hole with the diamond sander,
then glued a suitable patch over the
hole. He had the comp start repressur-
izing the cabin. It would report any loss
of pressure indicating a bad patch job
or a second hole.
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No vital signs. The medkit kept work-
ing.

Yoshio tloated and watched the da-
taboard.

Fourteen minutes after the blowout
the message BRAIN DEATH CONFIRMED.
RESUSCITATION PROCEDURES TERMI-
NATED appeared. The medkit shut down.

Misery crashed down on him, sweep-
ing aside his Uchu-giin training. He
curled into a fetal ball and cried.

Third Line

Yoshio fought the return of aware-
ness, the sensations that came from
being. He wanted to go away into the
darkness forever. The space beyond the
hull was no colder and emptier than his
thoughts. Tears floated around him, and
splashed against the cabin surfaces.

Seppuku was for honorable ascension
to the higher plane, not just to escape
the. pain of living. If he came to Taro
now, his role-father would turn away
from him. And rightly so. He was the
cumulation of much effort and expense.
He had a responsibility to repay his
debt. to serve with productive work,
before his life would be his own to dis-
card.

But how could he go on living? He
couldn’t move, he could barely think.

One of Seijun’s lessons came back
to him. Emotional pain must be under-
stood before it could be eased. What
exactly was he feeling? Not grief; he
knew that was valueless egotism. Guilt?
No. He had done what he was supposed
to do, and he could forgive himself since
Taro undoubtedly would. Shock? That
was passing. What was left?

Loss. His life stretched endlessly be-
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fore him, and Taro was gone from it
forever. Was there a cure for loss?

Just this. Understand that Taro con-
tinued to exist in him, and live in a way
which would honor his role-father.

He made himself stop crying, and
wiped his eyes. Time enough for tears
later. There was work to do.

He strapped into his seat, not looking
at Taro’s body, and called up emergency
procedures from the comp. After re-
viewing them he checked Polaris’s
course. It was still moving through the
belt dangerously fast; that would have
to be corrected first.

He ran through the systems checklist
and determined there was no damage.
The comp had shut down the engines
as a safety measure. He calculated anew
deceleration to compensate for the in-
terruption, and began the burn. The
cabin atmosphere indicator was green
_again, so he removed and restowed his
spacesuit. :

Now what? He ached to call SpaceCom
and ask for help. But he was no longer
a child who could cry for his group
mother when things went wrong. He
was a spacer, an employee of the Belt
Mining Company and second—no, now
acting captain of the scoutship Polaris.
The ship was serviceable and so was he.
What would Taro do?

He activated the com. ‘*‘BMC S27 to
SpaceCom. Special VSR, copy to BMC
Operations.”’

‘‘SpaceCom here. Go ahead. BMC
S22

‘‘Acting captain Esaki reporting. Ship
holed by micrometeoroid at twenty six-
teen today. Captain Todoroki is dead.
Ship repaired and operational.’”
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A pause, then, “*Do you require as-
sistance?”’

“*Negative. Polaris is engaged in a
scouting operation. We will return to
homeport upon completion per filed
flight plan.™

*‘Please keep us informed of your
status. Good hunting.”’

He cleared an equipment bin and
gently placed Taro’s body in it. Then
he treated his bloody but shallow leg
wound, cleaned up the cabin, and planned
a new duty schedule under which he
would do the work of two.

The treasure asteroid was a surreal-
istic pyramid roughly two kilometers
across the base. He was relieved to find
no radar beacons in it. He anchored
Polaris to it, planted a Belt Mining
Company beacon, then ate and tried to
sleep before going to work.

He had helped Taro and Nobuo scout
rocks. but doing it himself was a much
different matter. Fortunately the comp
contained detailed procedures. He used
the ship’s (non-loaned) radar and spec-
troscope to do a surface analysis. Then
he cut a pattern of cores with the laser
drill and ran a spectroanalysis of the
outgassing.

The EVA had been his favorite part
of the other trips, but he got no pleasure
from it this time. He moved awkwardly
around the rock in his spacesuit, placing
HE charges and sonar probes, then car-
ried out the deep scan. He was partic-
ularly careful; Taro had told him horror
stories about accidents with the charges.

He returned to the cabin and spent
several hours studying the data, assem-
bling his report on the rock. It was
everything Taro had guessed. But the
ore values were just part of the data,
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without any visceral meaning to him.
He sent the report to the Belt Mining
Company ‘Operations department in
company. code. Eventually one of the
mammoth refinery complexes would
come to digest the rock. Then he up-
dated his return flight plan with
SpaceCom, and received a decel slot.

The return was a lonely reflection of
the flight out. He followed the duty
schedule with desperate precision, and
spent his free time remembering Taro.
He saw his role-father with new eyes,
as a man rather than a model, and in the
end felt closer to him than ever before.

He gathered his remembrances into
a verse in the haiku form. Suitably in-
scribed on rice paper, he would place
it in Taro’s shrine.

Happy was the spacer
who walked his long road,
living until he died.

Not quite Bassho, but he was pleased
with it.

When Polaris neared Proxima To-
kyo, it was decelerating at one-half g.
Yoshio transferred flight control to
SpaceCom and tested the link three
times.

““BMC S27 to SpaceCom,"’ he said
into the com. *‘Requesting clearance for
decel per filed flight plan.’’

There was a pause. then the female
voice said, ‘‘SpaceCom here. We rec-
ommend that you abort. You have suf-
ficient reaction mass to decel to zero
relative. We can send a tug to bring you
in.”’

Entering the shaft mouth for final
deceleration was a very precise maneu-
ver. The anti-meteoroid particle beam
system was set to blast any inbound ship
that strayed from its course, to prevent
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collision damage to the city. SpaceCom
knew he was inexperienced. It was
trying to protect the ship and him, pos-
sibly at the Belt Mining Company’s in-
struction. It could only suggest; there
were few situations in which anyone
could override the flight decisions of a
captain in space.

But if he aborted it would go in his
record. And Taro would be ashamed of
him. **BMC S27 to SpaceCom. Nega-
tive to abort. Requesting clearance for
decel per filed flight plan.”’

“*You are cleared. Welcome home.”’

He strapped himself into his accel-
eration couch, and emptied his mind of
doubt. If anything went wrong now, it
would be over too quickly to notice. He
watched the holotank.

The grip of the accel/decel shaft was
like a club slamming consciousness out
of him. :

He woke up to a holotank view of the
Belt Mining Company field. Polaris
was just settling into its berth. He un-
strapped, removed the ship’s log from
the comp, put on his subvocalizer again,
and entered the airlock with his space
kit.

There were people waiting to meet
him as he climbed down the ladder. A
group of men in Belt Mining Company
dress uniforms stood beside two service
carts. With them was his group mother.

Seeing her was a shock, but he re-
sisted the lure of old habit patterns. He
walked over to the ranking company
official, a VP according to his insignia,
and bowed. ‘'l am Yoshio Esaki, sir,
acting captain of BMC S27. Captain
Taro Todoroki died in honorable service
to the company. May I deliver the trip
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log to you and be relieved of my tem-
porary duty?’” He held out the log cube.

The VP took the log. *‘I am Yakita
Katayama, representing the Belt Mining
Company. You are relieved of duty.
Please contact my office at your con-
venience to settle the paperwork."’

Y es-Sir"

*“We have reviewed your reports, and
we are fully satisfied with your per-
formance while in our employ.’’ The
VP paused. ‘‘Captain Todoroki is
aboard?”’

““Yes, sir. In storage bin C.”’

The VP gestured, and two of the
lesser officials went aboard Polaris with
a stretcher. They returned carrying Taro’s
body.

As the stretcher passed them on its
way to one of the service carts the VP,
Yoshio and the others bowed. A sudden
-silence claimed the vast field as hundreds
of spacers and support personnel also
bowed. The silence lasted until the com-
pany delegation had driven Taro’s body
off the field.

Yoshio was left alone with his group
mother. She stepped forward and took
him in her arms. He felt nothing.

““‘Don’t hold back your tears,”’ she
whispered. ‘I know how much it must
hurt.””’

But she couldn’t help him this way
any more. He gently pulled free. *‘I
can’t.”’

She seemed to shrink in front of his
eyes, and her face was twisted by sad-
ness. ‘I understand. But I can cry for
both of us. It’s time to go home.™

He took her hand, and they quietly
walked off the field.

His room seemed small and unreal,
a stage set from a play which had closed.
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Still it did offer some lingering comfort.
He unpacked. bathed. and went to sleep.

His sleep was troubled by strange
dreams, as it had been since Taro’s
death.

In the morning he received a note and
a package from the Belt Mining Com-
pany. The note informed him that Taro’s
funeral would be at one o’clock this
afternoon. The package contained a Belt
Mining Company dress uniform in his
size.

The door said, ‘*You have two visi-
tors.”’

He told it to open. Masumi and Aki
were standing there, looking a bit nerv-
ous. ‘‘Welcome back.”’ Masumi said.

‘*Are you okay?’’ Aki asked.

He remembered how to be Yoshio the
classmate. **Sure. Thanks for coming,
both of you. It’s good to see you."’

“*We're going to breakfast,”” Masumi
said. **You coming?’’

He wasn’t hungry, but it was ex-
pected. **Okay. I'm looking forward to
eating real food again.”

Breakfast with the group was a re-
minder of how good his life had been.
He joined in the conversation, catching
up on news and gossip. His group
mother hid her concern well. The topic
of his trip was avoided by all.

At one o’clock he was seated in the
front pew of the temple hall that the Belt
Mining Company owned jointly with
several other firms. The floor, walls,
and ceiling were Shimada Chemical’s
new golden glowcerystal; to Yoshio it
was like being inside a jewel, sur-
rounded by its fire. The altar was gold-
veined neomarble carved with pastoral
scenes of Japan-that-was. Taro’s body
lay on top of it, wrapped in a dark brown
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yukata. In front of the altar a Shinto
priest was chanting a mantra.

As Taro’s only kin, Yoshio had a
place of honor next to the Belt Mining
Company’s owner and his two ronin
samurai. Behind them sat Nobuo and
about sixty of Taro’s friends and co-
workers.

The mantra ended. The company
owner walked to the altar, flanked by
the samurai, and touched Taro’s brow.
He whispered something to Taro, then
he said to the guests, “*Taro Todoroki
served the Belt Mining Company well
for thirty-three years. He died as he
lived, with great honor. He is now
among our ancestors who nurtured life
in the emptiness of space. He will be
remembered.’’

Yoshio bowed his head, and felt noth-
ing. This wasn’t Uchu-giin training to
avoid grief. This was an emptiness of
the spirit that left him less alive than the
husk on the altar.

The company owner returned to his
seat. Yoshio walked to the altar and
kissed Taro’s forehead. ‘‘Goodbye,
father,”” he whispered. ‘I love you.™’

He sat down, and stared straight
ahead unseeing while the others bid
Taro farewell.

The priest recited the Prayer for the
Dead. Then he resumed chanting the
mantra.

The neomarble slab supporting Taro’s
body slowly descended into the altar.
When it rose again the body was gone,
on its way to the processing plant where
it would be broken into needed organic
materials.

The funeral was over. Yoshio took
his place in the procession which marched
into the sun and blossoming cherry trees
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of the Street of the Gods. He sat on a
bench on the temple lawn to rest; he was
more tired than the effort of being on
his best behavior could explain.

Suddenly he was in shadow. He
looked up. and saw Nobuo glaring at
him.

“*You let him die!’* Nobuo growled.

Yoshio felt the dream terror where
real and surreal mix, where friend be-
comes foe and nothing is certain. *‘I
don’t understand.’’ he said to himself
rather than Nobuo.

‘I saw the VSR’s!”" Nobuo’s face
was an angry power looming over him.
“You saved yourself, but you didn’t
save him!"’

‘1 followed the patching drill. What
else could I have done?"’

“*You could have thought! You could
have improvised, slapped something
—anything—over the hole, then treated
him! The drills aren’t meant to be a sub-
stitute for personal responsibility!”’

Without waiting for a response, Nobuo
stalked away.

Yoshio had believed he was beyond
pain, but he was wrong. He now dis-
covered the true meaning of the word.
He didn’t doubt Nobuo’s words; there
had been a way to save his role-father,
and in his panic he hadn’t seen it. Taro,
please forgive me! I didn’t know!

For a long time he sat on the bench
and suffered. Slowly he rebuilt his ar-
mor of unfeeling, this time thicker and
stronger. He needed it. A lifetime of
hard work lay ahead, to reduce his
shame when he faced his role-father
again.

The week of mourning for close kin
was rarely observed among Uchu-giin
for the obvious reason, but Yoshio
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chose to honor Taro and soothe his own
spirit this way. He spent most of his
waking hours in the dorm’s shrine.
chanting mantras and remembering. At
the end of the week he did feel better
able to face the future.

The meal conversations were almost
exclusively about Recruiting Day. His
classmates were showing signs of their
intense anxiety; Masumi was overly
cheerful and confident, while Aki was
quieter than usual. He was almost grate-
ful for the tranquility of uncaring when
he saw how his friends were suffering.

He visited Katayama at the Belt Min-
ing Company’s administration center.
He settled the paperwork ending his as-
sociation with the company, and his pay
and commission for the treasure rock
were deposited into his account.

Then the VP handed him a small box.
‘“Taro’s assets have of course been re-
turned to the Proxima Centauri Corpo-
ration, but these of his personal effects
were willed to you.”’

*“Thank you, sir.”’ Yoshio bowed and
left.

Outside he opened the box and found
pictures of the two of them taken
through the years. He looked at them
for a long time. They would go inTaro’s
shrine, which he planned to establish in
his home as soon as his employer as-
signed him one.

At the spectacular Proxima Centauri
Corporation headquarters he bought a
second share of stock. He took no pleas-
ure in it, but it was the proper thing to
do and Taro would approve.

Masumi and Aki kept him involved
in the group’s social activities, the final
adolescent flurry before assuming ca-
reer responsibilities. There was the tra-
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ditional auction at which they sold their
room decorations to younger students,
keeping only what they would take to
their company cubics. They sampled the
Ginza’s delights, attended parties, went
wingflying in the low-g parks, and so
on.

One night Aki talked to him about
love and wanting to bed with him. He
gently declined. He liked her too much
to involve her in his shadow play.

Recruiting Day began at nine in the
morning. Well before then Yoshio and
his classmates were sitting or milling
nervously in the group’s common room.
The group mother was checking the
faxer that she had hooked up to the comp
terminal.

“*“We're ready,’’ she said. “*Everyone
please be seated and quiet. I'll pass out
the offers. Please contain your enthu-
siasm until I'm done.”” She smiled.
““I'm very proud of you all, and I know
you're going to do well.””

At nine sharp the comp said, *‘I have
messages. " There was a collective deep
breath. then absolute silence. Compa-
nies had sent their job offers at the tra- -
ditional time. They were stored in
memory. and would be faxed one by
one.

The first synthetic rice paper sheet
slid out of the faxer. Everyone stared
atit. Yoshio was curious about his class-
mates” karma more than his own.

The group mother handed the sheet
to Mie Nishioka. Mie read it and ra-
diated happiness. She visibly ached to.
share her good news, but managed to
maintain her self-control.

Another sheet appeared and the cer-
emony went on. Almost everyone re-
ceived more than one offer; Masumi had
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the most with five, and Aki had three. -
Already options were being weighed
and decisions made. Silent joy passed
from face to face.

Only Yoshio and the group mother
noticed that his hands were empty.

When the last offer was handed ‘out
they were still empty. The common
room erupted into excited conversa-
tions. Full of themselves and the special
moment, none of his classmates noticed
as Yoshio left the room.

But the group mother hurried after
him. *‘Is there anything I can do to help
you?’’ she asked softly.

As the initial shock and disbelief
faded, Yoshio felt curiously relieved.
‘“Thank you, Mom, but no. I’'m going
to my room.”’

She looked at him closely, and bowed
her head. ‘I understand. Sometimes our
karma is too unkind. Remember that |
love you.”’

‘I love you too, Mom. Goodbye.’’

As he walked to his room he fitted
the puzzle pieces together. The com-
panies to which he had applied would
have seen the record of his trip, and
reached the same conclusion as Nobuo.
No one wanted an asteroid scout who
stopped thinking in an emergency.

No one.

In his room he undressed and put on
the formal kimono Taro had given him.
I tried to be useful, father. But I have
no place, no work to do. All I can do
is relieve the city of the burden of my
unproductive presence.

His dresser held the box containing
the seppuku pill every Uchu-giin re-
ceived when old enough to accept the
responsibility. But he didn’t reach for
it. Instead he picked up an elegantly
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wrought sheathed knife. He sat cross-
legged on the floor, drew the knife and
set it in front of him. Then he bared his
stomach.

He wasn’t scared. He was finally at
peace, freed from all obligations to go
on living. No easy painless pill for a
patricide. He knew how to perform sep-
puku properly, piercing the abdomen
then cutting right to left.

He lifted the carbon steel blade and
pressed its point against his skin below
the ribs.

The door opened. It wasn’t supposed
to do that without his permission, but
it did. Nor did it announce anyone.

A man stood just beyond the door-
way. An ancient man, tall and gaunt,
who held himself erect despite his years.
His bald head glistened like gold, and
his wrinkled face held a thoughtful
expression. His kamishimo and hakama
were of white silk. ‘*‘May I come in,
Yoshio Esaki?’’ he asked in a gravelly
voice.

Yoshio’s incipient anger at the intru-
sion became startled confusion. He
dropped the knife, rose and bowed as
low as he could. **Of course, High
Lord!"’

He recognized High Lord Moriya
Okitsu from lessons and from the media.
The creator of the Proxima Centauri
Corporation, the first Uchu-giin extra-
solar venture, had guided it since its
beginning. He looked a healthy seventy
years old, yet over two centuries had.
passed since his birth. Because he spent
many years in interstellar transit, his ka
carried by a laser pulse to a body grown
from his DNA code, he had aged slowly
while generations of stockholder-citi-
zens lived and died, worked and built.
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The High Lord entered. He looked
at the knife and Yoshio’s bared stom-
ach. ‘“Why do you want to destroy
something others have worked hard to
nurture, something of value?”’

““But it’s . . . I'm not!"” Yoshio
blurted out, then froze in horror at his
conduct. ‘‘Forgive me, High Lord,
please.”

“‘Speak your mind."’

He composed himself. ‘‘No one
wanted to hire me.””

The High Lord smiled. and his power
was such that Yoshio immediately felt
better. ‘‘Actually you are much in de-
mand. Nine firms were prepared to offer
you employment when I interceded.
They withdrew their offers at my re-
quest, although the Belt Mining Com-
pany in particular was very reluctant to
do so.”’ ;

Yoshio’s confusion was increasing
radically. “‘I . . . I made a bad mistake
on my scout trip, High Lord, and
my . . . the captain died because of it.
His regular second told me I could have
saved him.”’

““I know what Nobuo Koroshi told
you,”’ the High Lord said. ‘‘Forgive
him, he spoke from the pain of his loss.
He was wrong. You did the right thing
in a situation where it was the hardest
choice.”’

“But if I had tried to plug the hole
first, I might have saved him!™

“Or you might have succumbed to
hypoxia, or your makeshift patch might
have failed. In either case not only Taro
Todoroki but your ship and you would
have been lost. Spacer drills, like so
many parts of our culture, are of ne-
cessity designed for the good of the
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whole. Taro Todoroki died, but Polaris
and you returned.”’

Yoshio didn’t know what to think.
The High Lord was known to be one of
the wisest Uchu-giin. . . .
~ “‘I have come here to offer you a ca-
reer in the Proxima Centauri Corpora-
tion.”’ The High Lord’s expression
sharpened.

This wasn’t right. The High Lord of
the Proxima Centauri Corporation didn’t
deliver job offers. ‘‘Excuse me, High
Lord. but I don't understand. I . . . just
want to be an asteroid scout.’

*‘And so you shall be. But in time
you will tire of such simple work and
be ready for more demanding tasks. I
know you quite well—indirectly, of
course.’’

All Yoshio could manage to séy was,
“You know me?"’

* *“The Proxima Centauri Corporation
is more than a business,’’ the High Lord
said, and his voice became strong. ‘It
is responsible for the lives and well-
being of all of its stockholder-citizens.
You have had a taste of how heavy such
a responsibility can be. A special type
of person is needed to bear it; intelli-
gent, imaginative, strong enough to do
what must be done yet not callused to
human feelings. Such people are rare.
We search constantly, and find all too
few."

Yoshio couldn’t believe it was he the
High Lord was discussing. “‘I'm very
honored, High Lord.™

“*But?’’ Again the High Lord smiled.
‘I hear the ‘but’ in your voice, and I
know why it is there.’”

Could that be true? ‘‘Please, High
Lord . . . can you tell me why I don’t
care about anything anymore?’’
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The High Lord actually placed a hand
on his shoulder. *“Yes. We both know
it is not for the obvious reasons—your
spirit is strong enough to survive such
blows. But they have directed your
awareness to a deeper problem. You are
suffering from a realization of the fu-
tility of existence. Your role-father
died. You will die. Everyone and every-
thing ends.”’

Yoshio trembled from the harmony
between the High Lord’s words and his
inner emptiness. “‘Is there . . . an an-
swer?’”’

‘“There are as many as there are peo-
ple.. Would you care to hear mine?"’

‘‘Please.”’

*‘I look on my life as a work of art
sufficient unto itself. It may be ephem-

eral, but an artist’s satisfaction is in the
fulfillment of his creative vision.”’

The High Lord paused. *‘I know you
so well because we are of a type. That
is why I am confident you will find your
own answer."’

The emptiness was breaking up, re-
turning to the unreality which had
spawned it. Yoshio smiled. Not the boy,
or the lost soul, but the man. He looked
up into the centuries-old eyes. ‘‘Thank
you, High Lord. I humbly accept em-
ployment with the Proxima Centauri
Corporation.™’

*“That is good. 1 bid you goodbye
until we meet again.”’

Yoshio bowed low. When he rose,
High Lord Okitsu was gone.

And Yoshio Esaki set out to walk his
long road. B

@Fresh discoveries and new inventions are no
longer the result of fortunate accidents which
we are expected to note with awe. They are all
a part of the day’s work, anticipated,
deliberately intended and brought to pass on
schedule. We should be amazed indeed if
tomorrow and tomorrow and tomorrow failed
to offer something new to challenge our
capacity for readjustment.

Carl L. Becker

The Heavenly City of the
Eighteenth-Century
Philosophers
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Elizabeth Moon

SWEET
DREAMS,
SWEET
NOTHINGS

Any product designed for pedple must take

into account what they’ll really

do with it, not just what they should do with it.

Paula Hobart saw the ad on TV first.
That famous overweight actress, the one
who’d done ads for a dozen different
diet foods, climbed into a canopied bed,
pulled up the satin sheets and fur cov-
erlet, and relaxed into her pillow. One
plump hand reached out to the bedside
table, fumbled for a pill, and slipped it
between rounded lips. As the picture
hazed, indicating sleep, gorgeous shots
of pastry, custards, towering ice-cream
sundaes hung over the sleeping woman’s
head. Her delicate pink tongue came
out, licked her lips. She smiled, turned
her head from side to side, sighed in
obvious ecstasy. Then a shaft of sunlight
came through the window, the dream-
foods faded, and she woke up, smiling,
and pushed away the syrup-laden pan-
cakes her maid brought in to her on a
dainty breakfast tray.

‘I had Sweet Dreems.’

s

she said



cheerfully, into the camera. ‘‘And now
I don’t need sweets.”” When she un-
wrapped her robe, she looked at least
ten pounds lighter than when she did the
More-Is-Less ads for pizza. In fact, she
looked lighter than she had climbing
into the bed the previous night.

Paula herself wasn’t really stout. As
she had explained to a series of uncon-
vinced gym teachers and doctors. her
family had always had large bones.
Heavy bones, denser than normal. The
skinfold thickness one doctor demon-
strated she insisted was the thick skin
that went with heavy bones, plus the
muscular development of her arms.

*‘From shoveling in the food?’’ the
doctor had asked, her own slim body
hardly strong enough, Paula was sure,
to stagger from office to carpark.

‘‘Lifting my babies,”’ Paula had re-
plied, sullen. She didn’t go back to that
doctor. But it was getting harder and
harder to find the kind of doctor she
wanted, the kind who knew it was nat-
ural to get a little heavier with age, es-
pecially if you come from a family of
big-boned women. She kept looking for
someone who would quit the hassling
and just give her the medicine she
needed to keep going: the pills for blood
sugar, and the pills for high blood pres-
sure, and the pills for her backache and
the pain in her feet. And most of all,
the pills for appetite, because while she
wasn'’t fat, and wasn’t even really stout,
there were times when any woman
wantedtobe . . . well . . . afewpounds
less than she had been. Between
Thanksgiving and New Year’s Eve, say,
when she always had trouble. Just like
everyone else, of course, but still.

So the ad caught her eye. She’d tried
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the More-Is-Less diet foods for awhile,
and they worked for awhile, so maybe
this would work too. The fine print that
scanned across the screen didn’t interest
her, but the 800 number did. She
punched in the call right then, using the
TV-phone attachment Kenny had bought
for Christmas last year. And the very
pleasant young woman on the phone
seemed interested in her. She bothered
to ask which sweets Paula liked best,
and just how much weight she needed
to ‘‘control.”” Paula liked that. She
didn’t really need to lose, exactly, it was
more that she wanted to control it where
it was. Or maybe 25 pounds lower,
where she really fitted that paisley for-
mal just perfectly.

The package came by private carrier:
the truck had multicolored stripes on its
side, and at first Paula thought it was
a new ice-cream company in town, and
hunted through her purse for some loose
change. But she saw the driver get out
with a package, and figured out what
it must be. She was angry when the
driver wouldn’t take a check or card,
insisted on cash. The woman on the
phone had warned her, but still. She
fumbled the spare fifty out of the lining
of her purse and handed it over, frown-
ing. But when the driver handed back
the small change, and she had thumped
the front door, she forgot about that an-
ger.

She could take the pills all this week,
while Ken and the boys were off camp-
ing, and surprise them when they came
home. She left the pills on the kitchen
counter and went back to the bedroom.
In the closet, down at the far end, was
the paisley dress. She shrugged out of
her robe and pulled out the dress. She
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couldn’t have gained rhat much. In the
mirror, several inches of Paula showed
on either side of the dress when she held
itin front of herself. She saw the mirror-
face twist, the mouth purse unhappily.
Well . . . maybe the pills would work.

But before she started another diet

. . she hung the dress up and pulled
on her robe again. She had saved a wal-
nut-supreme coffee cake in the freezer,
hiding it from Kenny and the boys under
a pyramid of liver and stewing beef.
Two hours later, comfortably full of
coffee cake, she decided she didn’t need
more sweets that day. She’d wait until
the pills had a chance.

The box had a large multi-folded
sheet of directions and warnings. Paula
ignored everything but the section la-
beled ‘‘Taking the first dose.”” On the
first night, she was to take the two pills
“in the silver packet with a large glass
of water (large was in heavy print) thirty
minutes before bedtime. If any disturb-
ing symptoms developed . . . she didn’t
go on:; why scare yourself? They wouldn’t
advertise it on national TV if it wasn’t
safe.

The pills themselves were a lovely
rose color. not the usual pink used on
pills. Paula swallowed them down,
careful to drain the glass of water. That
was at ten: she watched the news, seeing
the same ad she’d seen before. Now it
made her feel good, like one of the in-
siders, almost glamorous. She didn’t
have to be told again and again about
a new product: she was already using
it. This time she noticed that the banana
split shown in such vivid detail had car-
amel sauce on the strawberry ice cream
end. She hated caramel sauce; she hoped
her own sweet dreams would be her fa-

Sweet Dreams, Sweet Nothings

vorites.

Then she went to bed, and fell asleep
just as usual. And woke the next morn-
ing, when the neighbor’s car revved in
the driveway, just as usual. She couldn’t
remember a thing. No memory of lick-
ing the whipped cream from a silver
spoon, no memory of wedges of choc-
olate cake topped with fudge frosting
and nuts. Nothing. She frowned at her-
self in the mirror. She wasn’t any skin-
nier, either.

In the kitchen, she stared at the pack-
age of cinnamon rolls on the counter.
They looked a little stale. She wasn’t
really hungry, but if she didn’t eat them,
they’d be wasted by the time Kenny and
the boys came back. Paula tore open the
package, and took a bite of the first roll.
Definitely stale; they didn’t taste nearly
as sweet as they had. She ate that one,
and two more before deciding that they
were really too stale to eat. She dumped
them into the trash slot, and put a cup
of hot water in the microwave.

Paula thought of using sugar in her
coffee, but since she was on a diet she
opened a packet of Suprsweet, the new-
est low-cal sweetener. Her first sip
tasted awful, hardly sweetened at all,
so she tossed in another packet. The
morning TV programs were showing
spring fashions (in November! It made
her sick!). This year all the models had
braided hair, arranged in intricate loops
and spirals. Of course they were all
skinny. Paula knew they were also sick;
she’d read about models and dancers
having psychological diseases from trying
to stay skinny: anorexia, and bulimia,
and drug addiction, too.

When the ad for Sweet Dreems came
on, she watched it closely. It said—or
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showed—that the actress dreamed about
sweet foods, and then woke up and re-
fused them. But she hadn’t dreamed at
all. She couldn’t remember even one
dream of sweet foods. And she’d eaten
those cinnamon rolls, this morning, and
she’d needed two packets of Suprsweet
in her coffee. The pills weren’t working.

She looked at the sheet of directions
she’d left on the table. It did say, right
under *‘Taking the First Dose’’ that she
might not notice a change for a day or
so. All right. That made sense. But
surely she would remember dreaming
about her favorite foods, wouldn’t she?

That night she decided that the pills
must be meant for someone who was
really fat: a small-boned woman, who
(at Paula’s weight) would be much
heavier than she should be. But for
Paula, heavy-boned as she was, the pills
weren’t quite strong enough. She’d had
that problem with medicine before. She
had argued with one doctor after another
about it, insisting that she should have
more pills, or bigger pills, because she
was ‘‘denser.”’ So although the direc-
tions for **The First Week’’ told her to
take one pill every night, she decided
to take two. It hadn’t really started to
work, and she’d drop back when it did.

Unfortunately, the pills for the first
week were packaged singly, in six gold-
foil packets. They were even numbered.
Paula opened one and two, and found
herself confronted with a white pill and
a blue pill. She scowled. The first two
pills had been rose-colored. What did
they mean, changing pills like this? She
looked at the directions, and noticed a
statement about ‘‘individually balanced
for each day in the cycle.”” It didn’t
make sense to her, but it did imply that
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they had planned different pills, and it
was all right. .

Just then the ad came on again, and
she watched the actress reach out for her
pill. No foil packet there, Paula thought
angrily. She just reaches out and puts
it into her mouth. But she realized that
it must be because of the camera. They
wouldn’t want her fumbling with the foil
packet on the set.

Paula swallowed both pills quickly,
and went to bed. She wasn’t about to
drink a large glass of water with each
piil: one would do for both. She tried
to stay awake until the first vision of
dessert arrived, wondering which it
would be, but she fell asleep still won-
dering.

When she woke in the morning, she
remembered having some kind of dream,
but not what it was. Something white
and caramel colored, ‘something about
swimming, she thought. But no choc-
olate cake, no cherry pie, no boxes of
expensive chocolates, no ice cream.
And, in the mirror, she was still the
same Paula, a little heavy around the
hips. I was right, she thought. The pills
aren’t strong enough for me. She threw
away her coffee that morning, because
no amount of Suprsweet made it taste
right. And as for sugar itself, it might
as well have been sand. She didn’t think
that was the pills: the pills weren’t work-
ing, because she couldn’t remembe;
dreaming about food.

That night she took three: labeled

_three, four, and five on their packets.

Another white, another blue, and a
green. And when that wasn’t enough,
the next night she took . . .

“It’s perfectly safe,”’ said the voice
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on the phone. ‘‘It can’t be the Sweet
Dreems.”’

““That’s just fine,”” said Alan Low-
ery, on duty in the Williston Community
Hospital Emergency Room. ‘‘But we’ve
got this lady in a coma, and all they
found in her house was a box of—"’

“Well, it must be something else,
maybe some drug—"’

“‘And nothing showed on the drug
screens,”” Alan went on with determi-
nation.

“You’re sure?”’

“Yes.”" Alan leaned on the wall and
worndered why the oddballs always
came in on his duty time. Kelly had told
him nothing happened all weekend—not
one thing worse than a stubbed toe—and
so now he had this fat lady zonked out
with a tube down her nose and no ex-
planation, and her husband ranting and
raving in the waiting room. And this
kook at Biosym sounded just like the
idiot at the tax office, the one who in-
sisted that his house was actually two
half-houses on the tax computer. He
took advantage of the silence on the
line., and went on. **So we want to know
exactly what’s in them, right now, so
we can do the test and find out, and
you'd better have a treatment plan—""

““It’s not that simple.”’

‘“Who's talking simple? I've got this

lady—""
“*Yes. Doctor, I understand that, but
it’'s not—"" Another pause, and Alan

heard a sigh, and a muffled voice in the
background. Then clear again: **Look,
I'm transferring your call to the labs,
OK?*

“*No! Don’t hang—'" But it was too
late. The cover music was soft percus-
sion, a style Alan hated. and then a se-
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ries of clicks. He wasn’t sure if the
phone had just done serial transfers to
someplace in Europe, or if the clicks
were part of the music. Then another
voice.

“Doctoriiz i 22

“‘Lowery,’" he said angrily. **Doctor
Alan Lowery, Williston. Community
Hospital. And you are . . . 7’

“‘Dr. Hayes. In the research division.
You have a problem?’

“‘Damn right, lady.”’ Alan was past
being polite. ‘“We've got a woman
OD’d on Sweet Dreems, and we need
to know what’s in those things, and how
do we treat her?”’

*‘She can’t be,”’ the voice started, but
Alan made a noise that stopped her.

“‘Listen. We've got a woman in a
coma—got that? Coma?—and she has
a negative, completely negative drug

117



screen. She’s running a fever of 40 Cel-
sius. We checked all the drugs in her
house, and what we found was an open
box of your product, that weight-loss
thing.”’

““Empty?’’ asked the voice.

“‘Near enough. Lots of little foil
packets, open, and three left at the bot-
tom, in that separate little box. Guess
she missed those. Well, we took those
and tried—"’

““You what!”’ Dr. Hayes now sounded
wide awake and angry on her own.

“Well, we had to see what they
were—"" Alan began.

““You didn’t destroy them!"’

Alan began to wonder who was run-
ning the interview. ‘‘Listen lady—Dr.
Hayes, I mean—I don’t know what you
think, but it’s standard procedure, when
someone comes in on suspicion of OD,
that you test the suspected drug—"’

“‘Oh, my God!”’ Alan heard a long
wheezing sound, and stared at the re-
ceiver. Then Dr. Hayes started talking,
fast and loud, and he found himself nod-
ding in rhythm.

““‘So you see,’’ she finished several
minutes later, ‘‘without the erase cycle,
and the resets, I think you’re stuck.”’

““I'm stuck?’’ Alan snorted. “*You’re
stuck. They were your pills.”’

““That idiot,”’ Dr. Hayes said. She’d
said it several times. ‘“The materials we
send are very, very carefully designed.
Plenty of warning. Plenty of explana-
tion. As long as they follow direc-
tions—"’

““Which she didn’t.”’ Alan wondered
how anyone could expect patients to
follow directions. He'd given that up
years before. He leaned the chart on the
narrow shelf below the phone and pulled
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out his pen. ‘‘Now—you think the ear-
liest she could have gotten those pills
was Tuesday?”’

**She called Sunday night. Monday
for setup and production, and process-
ing the order. If the shipment cleared
Tuesday morning, it might have been
delivered Tuesday afternoon.’’

““No way to tell?”’

*“Not really—not tonight. I can have
someone call the delivery service in the
morning, and see if they stored the de-
livery time and date on their computer.
We don’t.”

**So she took—Ilet me see—’’ Alan
peered at his scribbled notes. ‘*She took
a three-week course of Sweet Dreems
in five days—"’

““All but the final pills,”” said Dr.
Hayes.

‘“And the viruses superinfected?’’

‘I expect so. There’s an insert for
that, so that if the initial infection lasts
longer than 24 hours, it won’t delay
uptake of the second.’’

*“So what she’d got is a multi-virus
infection, and a compulsion to dream
o

“‘Whatever she told our order clerk.
But keep in mind, Dr. Lowery, that the
virus infection itself is harmless—"’

“‘Sure it is.”’ Alan let his disbelief
show. ‘‘Just how do you know that a
superinfection of all those viruses you
used is really harmless? She’s sick
enough—"’

But on her own ground, Dr. Hayes
clearly knew her stuff. **We have proof,’
she said crisply. ‘*All the relevant stud-
ies are on file. We’ll dump them to your
hospital’s computer if you like.”’

““Id like,”” Alan said. ‘*ASAP.”” He
punched the access code on the phone
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box, and watched the message screen.
When the hospital computer acknowl-
edged readiness for dump, he told Hayes
to go ahead. Then, before she could take
advantage of that pause, he went on.

““If it’s not the viruses, then what is
it? I still don’t understand why a time-
limited virus infection won’t just go
away in a few days. That’s what hap-
pens with Fastbort. It goes in, attacks
the sperm, attacks any ova in the tubes,
and then drops out. Twenty-four hours,
and poof! You claim this is time-lim-
ited, yet endless, and that doesn’t make
sense.’”

Dr. Hayes muttered something he
couldn’t quite hear, but suspected was
unprofessional. ‘‘Do you read Nature
regularly, Doctor? No? Well, it’s ex-
plained best in an article we had out
about six months ago: Schumacher,
Ajiro, and Hayes. You're aware of gene
insertions that allow viruses to carry
messages to human cells: that’s how
Fastbort works.™* Alan grunted and she
went on. ‘“This is basically the same
thing: modified vaccinia virus carrying
messages. Only these messages are
preferential to certain cell systems.”’

‘I understand that,”” Alan broke in.
*‘I understood what you said about hav-
ing one make a hormone that speeds
lipid utilization, and another carry pro-
tein-coded visual images, but—"’

‘“‘But the thing is,”” she interrupted
in turn, “‘only the virus carrier is time
limited. The effect isn't. It’s additive.
The visualizations of the first virus are
added to the second. and so on. Once
the viruses have turned the brain on,
imposed these visions in the dreaming
state, that becomes a permanent part of
the brain’s imagery—until the last three
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pills reverse the process and clean it out.
The same with cachectin. One of the
virally inserted messages turns on its
production, and restimulates it at weekly
intervals. But your lady took three
weeks' worth in less than one week:
she’s probably churning out enough
cachectin for a terminal cancer pa-
tient—maybe more—""

‘‘But she’s still fat.””

*‘She may have started really fat. If
you weigh her now, and in twelve
hours, and in another twelve, I think
you'll find she’s losing weight.”’

““We've gotan IV going,’” Alan said.
“*And a naso-gastric tube. We can—"’

“*What kind of IV?"’ Again Dr.
Hayes sounded flurried.

“‘Five percent glucose, of course.
Just keeping it open now, but—""

““Glucose! For heaven'’s sake, cut it
off!™”

“Cut it off . . . why?”’

‘“‘Because that’s helping to keep her
under, that’s why. Listen, another one
of the segments changes her response
to blood glucose . . .’

‘‘How many things have you got in
there?’” Alan was both alarmed and cu-
rious. “*It sounds like you people have
messed around with every damn organ
system and enzyme system she’s got.”’

*‘Obesity is not a simple problem,”’
Hayes replied. ‘‘It’s a multi-factorial
disease, a highly complex combination
of biochemical and psychological inter-
actions, and you can’t cure it by chang-
ing any one parameter alone.”’

““Well, that’s just fine, but what are
you going to do about my patient?”’

*‘Stop that 1V, first. Then—do you
have a real-time blood glucose moni-
tor?"”
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““In a county hospital? Don’t be
silly.””

““We’ll send one, right away.’' He
heard a faint clicking on the line, as if
Dr. Hayes were keying into a desktop
computer. ‘*You’ll need that to monitor
her glucose levels, and a lipid monitor
as well, to see how fast the cachectin
is mobilizing her fat stores.™

‘“What about her fever?”’

- ““Idon’tknow.’’ Hayes’s sigh sounded
as tired as Alan felt. ‘*We never ran into
that, even in the overdose trials, but then
we didn’t think anyone would ever take
the whole course in five days, and then

not have the cancellation pills to clear.

it out with. Anyway, I'll be there in a
few hours—"’

“If we have a few hours.”” Alan
looked at the chart a nurse had just
tucked under his elbow. The patient
looked ‘‘bad,’’ the nursing notes said;
she was cyanotic and her respirations
were fast and shallow. Alan put his hand
over the mouthpiece and spoke to the
nurse. ‘‘Stop that glucose IV, and
switch to plain Ringer’s. Run it just
barely fast enough to keep open. Have
you got her on oxygen? Good—hit it up
to 10 liters. It’s not just a drug we're
dealing with: it’s a sort of virus thing.”’
The nurse nodded and went back down
the hall. Alan spoke into the phone
again. ‘‘Look—Dr. Hayes, what do you
think you can do if you come? You don’t
have privileges—"’

‘I can bring you the monitors you
need, for one thing, and a solid link to
our research computer. If this idiot has
done what it looks like she’s done, we’ll
- need that kind of resource.’’ -

““‘But why can’t we transport her to
a hospital nearer you? It’s not that I
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don’t want the responsibility—"" Though
in fact that was precisely the problem.
He could just imagine a prosecution
lawyer hammering away at him, a mere
emergency medicine doctor, for daring
to manage a complicated and unknown
problem. That was a message he’d heard
many times: refer, refer, refer, before
the disasters happen. *‘I just think she’d
get better care from someone more ex-
perienced in this—""

*“It hasn’t happened before,”’ Dr.
Hayes said. ‘*No, she’s not stable, how-
ever she looks. I'll be there as soon as
I can make it.”’ And the phone line
blanked. Alan frowned, shaking his
head. and strode back down the hall to
his patient.

She looked horrible. When they’d
brought her in, she’d reminded him of
lots of other fat women he’d treated over
the years. There were the doughy soft
ones, and the *‘round and firm and fully
packed’’ ones; she was the latter type.
Her skin had been taut, shiny over the
cheekbones and knuckles, her body
snugly rounding her skirt and pullover
sweater. Even undressed, in a blue-and-
white print hospital gown, her over-
weight body had been firm and strong.
Now her skin seemed loose on that
body, the flesh itself softer, as if it were
melting inside. He had seen people lose
weight before from fever, but never so
fast. And a 40 degree fever wasn’t that
high. Her skin had an unhealthy lav-
ender tone, not exactly cyanotic—her
lips were still pink—but strange and for-
bidding. He was irresistibly reminded
of fat literally melting, as if she had
been carved of tallow and someone had
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left the carving near a fire. He shud-
dered.

““What is it, Doctor?’’ asked the ER
nurse. “‘You said a virus—is she con-
tagious?’’

*‘No, she shouldn’t be.”” Alan an-
swered absently, as he checked the signs
he knew to check. Blood gases were
back from lab: not too bad, really, and
if her oxygen was that good why was
she lavender? Her last urine was even
more concentrated; she was dehydrat-
ing. He .thought of speeding up the
Ringer’s, but decided to wait until
Hayes arrived . . . or until things looked
worse. He put up the flat chest and ab-
domen films that had come back from
radiology. Nothing much to see. . . .
He went on talking. ‘‘Biosym says that
the virus was just a carrier, as it is in
Fastbort. What’s happened is that it car-
ried genes that coded for change in some
of her enzyme systems. She took too
many of those diet pills at once, so the
changes overlapped.’’

““‘But she’s not going to infect all of
us?’”’ The nurse still looked worried.
Alan remembered that she had been out
some weeks the previous year with an
infection she’d caught from a patient.

‘“No.”” He shook his head again.
*“They used vaccinia virus, the same as
everyone else, and it's that limited
strain. Biosym’s research chief says she
probably doesn’t have any live virus still
in her.”” Nonetheless, he drew blood
and spinal fluid for an analysis, just in
case. The lab was already open, and if
she did have live virus, he didn’t want
to wait until Dr. Hayes arrived. Then
he stitched up a scalp wound from a
fight in Ned’s Place, and agreed with
the ER nurse that the woman who’d
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appeared in labor really was. And then
he sat and watched Paula Hobart breathe.
At least she did breathe.

Hayes was there by dawn, a short trim
woman with long red hair piled up on
top of her head, lugging the heavy glu-
cose monitor through the doors before
Alan could offer to help.

**The lipid monitor’s still out there,’’
she said, nodding toward the entrance.
“*And I'm parked in your ambulance
driveway. Here’s the key.”’ Alan found
a porter to bring in the other monitor
and park her car. She was already at the
patient’s side. The woman looked worse
than ever.

““What’s your IV now?’’” Dr. Hayes
asked. >

“‘Ringer’s. I wanted an open line.”’

“*Good. I got her profile from our
computer—have you had time to read
the files I sent?”’

Alan felt his ears redden. ‘*No, Doc-
tor, I haven’t: I have had an ER to run,
and a very sick woman to care for—"’

**All right; don’t be defensive about
it. I'll just explain.”” As she talked,
Hayes hooked the glucose monitor into
the wall sockets and began to attach its
probe to the patient’s hand. ‘I told you
each course of Sweet Dreems is unique
—that comes from the patient interview.
Each one tells the order clerk what his
or her favorite foods—especially
sweets—are. We have a library of ge*
netic messengers for all the common
foods and flavors; it takes the system
about four hours to load those into the
virus. All the rest of the product is al-
ready loaded—"’

“‘Isn’t.that terribly expensive?’’

“‘Fairly, yes. But it works better
when it’s customized, and besides, we
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don’t have that many customers yet.
Later on, we hope to be able to use
Kerrison’s new technique for scanning
existing memories and tying into them,
so that we can send out a product with
the whole library attached, and the pa-
tient’s own brain will select its favor-
ites.”” She turned on the glucose monitor.
Its dials and display came awake, quiv-
ering needles and crisp digitals. The
patient’s blood glucose was only slightly
elevated.

Dr. Hayes turned her attention to the
lipid monitor, and began to hook it up
as well. Alan had to admit she was deft
and knowledgeable. ‘‘Her favorite
foods,”” Dr. Hayes went on, “‘were all
sweets and fats: she listed cakes, pies.
ice -cream, and whipped cream. We
know which flavors she preferred. She
said she wanted to lose 25 pounds. Now
with some people, if they want to lose
only five or ten pounds over the course
of treatment, the changes in eating hab-
its induced by the dreams and the
change in sugar metabolism are enough.
But those who want to lose more need
the extra metabolic effect of cachectin.
She’d have had that in the pill she took
the second night, and again seven and
fourteen days after that. We haven't
messed with the normal breakdown
mechanisms, because we didn’t want to
take that chance.”’

“‘I"'m glad you stopped somewhere.”’
said Alan. ‘‘Listen—her kidney func-
tion is way down, and I'd like to re-
hydrate. Is that okay, or will it foul up
your readings?”’

‘‘No—not now that I’'m hooked up.’’
Dr. Hayes had plugged both monitors
into a notebook-sized computer with a
flip-up screen, and now seemed intent
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on whatever it showed. Alan moved
around the bed to see, giving a quick
glance at the monitors themselves. Glu-
cose slightly above normal, lipids ex-
tremely high. Hayes’s computer screen
showed a series of curves he couldn’t
interpret, though she seemed to find
them clear enough. He told the nurse
to increase the IV flow rate. Dr. Hayes
looked back over her shoulder at him.

““It’s going to depend on just how
much fat she’s got to lose,”" she said.
“You'll want to do a cachectin level,
but I can already tell you it’s high. She’s
freeing up her lipids, moving them out
into the blood, and I think her fever is
from a metabolic override: the combi-
nation of changes in sugar metabolism
and the cachectin production. Right now
there’s no way we can change it—"’

““Can’t you give her the standard end-
stage pill?*”

“*No. That isn’t how it works. It
doesn’t turn off cachectin production
—remember that that will normally de-
cay over a week’s time; that’s why we
induce it twice.”’

‘‘But in cancer patients—"’

*“The message that turns it on is con-
stantly being produced by the tumor
cells themselves. No, we don’t know
how to turn it off. We only know that
it will turn off by itself in the normal
person. We could reintroduce her old
sugar metabolism, but I'd be afraid
to—I don’t know how that would work
with the cachectin in there.”’

“*So we wait.”’

‘“And hope she’s got enough fat to
burn.”’ Dr. Hayes sighed. ‘‘She looks
like she should have, but there’s no way
to tell. I still can’t believe she took all
of them . . .”
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A couple of hours later, when the
situation hadn’t changed, and Alan’s
relief had arrived, Alan took Dr. Hayes
down to the hospital cafeteria for break-
fast.

““Such as it is,”’ he said, yawning,
apologizing for the leathery scrambled
eggs and tired pastries.

““That’s all right.”” Hayes, he no-
ticed, ignored the Danish and sweet
rolls, and chose a hard-boiled egg and
a packet of bran cereal. Alan shuddered.
Whatever it might do to him later, he
couldn’t function in the morning with-
out something hot. He took a plate the
server had already filled for him, and
ignored Dr. Hayes’ sidelong glance at
the sausage and pancakes. She gave him
another look when he picked up three
packets of margerine and two of syrup.
Alan found himself explaining, and an-
noyed with both her and himself.

““These things aren’t edible without
flavoring,”’ he began. Her raised eye-
brows made him sympathetic, for the
first time, to his fat patient. He stuffed
a hunk of sausage in his mouth, enjoy-
ing it.

““You don’t have to explain,”” Dr.
Hayes began. ‘‘You aren’t fat, and if
you enjoy those foods—"’

““I was up all night and need some-
thing,”’” he began again. He could feel
his ears burning, and the back of his
neck prickled. Why did he have to ex-
plain to her? He didn’t. He changed his
tack abruptly. ‘I still don’t understand
why a coma. You say that normally she
should wake up after a night’s sleep,
having dreamed peacefully of her fa-
vorite foods—"’

“Yes,”’ agreed Dr. Hayes, setting
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down her spoon. ‘‘She wouldn’t re-
member the dreams, of course, but—""

**She wouldn’t? But 1 thought that
was the whole point.”’

*‘Oh no. We found that if the subjects
remembered those dreams, as vivid as
the implants make them, that they’d
overeat for the first hour or so after
wakening. So we tagged a wiper onto
the end: they dream, and the psycho-
logical effect is the same as sleep ther-
apy, but they don’t remember them
when they wake up. As for the coma,
I suspect it’s simply an overload of the
implanted dream sequences. The pleas-
ure is so great, layered like that, that
she just isn’t waking up. I don’t think
it’s metabolic.”’

‘I think you just explained why she
overdosed,’’ said Alan.

‘“What? What did I say?”’

He was childishly pleased to find that
she didn’t understand. So much for re-
search: she might know the biochemical
structure of the memory of the taste of
syrup, but she didn’t know why patients
did anything.

““Think about your ad, the one on
TV. You show someone dreaming of
food, right?’’ She nodded. ‘‘And they
wake up, and what do they say?’’

Hayes shrugged. *‘I don’tknow . . . I
don’t watch the ads.’’

Alan grinned at her. *‘They say ‘I had
Sweet Dreems . . . I don’t need sweets.’
The clear implication is that they re-
member their dreams. You take some-
one like this—if they think they’re
supposed to remember the dreams, and
they don’t, they’re likely to decide the
drug isn’t working—"’

““It’s not a drug.’’ Hayes said wear-
ily. Then: **Take more—why?”’
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““‘It’s the way they think. They expect
an effect, and if they don’t get the effect,
they try more of the drug. Any drug.
The same way they eat to feel a certain
level of fullness, rather than eating a
certain amount of food. I will bet you
any amount of money, up to a year’s
salary, that this lady thought those pills
weren’t strong enough. She doubled,
then tripled the dose, trying to get to the
point where she remembered her
dreams.”’

‘‘But it says in the package insert
... I'm sure it does . . . that they
won'’t remember—"’

‘“If she read the package insert I'm
a transplant surgeon. That kind don't
read, even if they can read. Is it a bet?"’

‘““Yes, but not for a year’s salary.
How about dinner—not in this cafete-
ria?”’ Her eyes twinkled: she didn’t look
as if she’d mind losing.

““You got it.”” Alan ate the rest of his
cooling pancakes as fast as he could.
Then he leaned back. *“The only thing
is, now what do we do with her? How
can we interrupt that luscious dream
she’s in?”’

““I don’t know. But if you're right,
we’d better be sure she remembers
dreaming, or she’ll try it again.”’

“‘Can you turn off the wiper?”’

‘“‘Maybe.”’ Hayes frowned, staring
blankly at her empty cereal bowl. *‘I
hate to add anything to the mess going
on in there though.”’

‘*‘Maybe we’ll be lucky and the over-
lapping infections have cancelled the
wiper.”

Hayes laughed, the first relaxed sound
Alan had heard from her. “*“We could
stand a little luck, couldn’t we?”’

Paula Hobart woke up one morning
with visions of ice-cream pie and triple-
dip sundaes and a tower of chocolate
fudge competing for space in her mind.
At last, she thought. Just what I ordered.
She stretched luxuriously. Something
didn’t feel quite right. When she opened
her eyes and saw the red-eyéd black
boxes attached to her by wires and
tubes, she gave a strangled gasp. Some-
thing was choking her. A nurse ap-
peared swiftly, then two more. In
moments the choking tube was out of
her throat.

“*Don’t try to talk,’’ said one nurse.
““Your throat will be sore.”’

It was. Paula swallowed the strange-
tasting liquid the nurse offered, and fi-
nally managed to croak, ‘*Where am
B

““You're fine,”” the nurse said with
professional compassion. ‘‘You're in
the hospital.’”

““*Hospital!"’ This time her voice was
louder. Paula looked around, then down
at herself. Herself? The neat orange
blanket barely made a hump in the bed.
““It worked!"’ she said gleefully. “‘I'm
just like the actress! And I don’t even
want syrup on my pancakes.”” Il

-
@The universe is full of magical things, patiently
waiting for our wits to grow sharper.
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The Alternate View

ANTI-GRAVITY Il;
NEGATIVE MASS
John G. Cramer
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Sometimes physics moves surprisingly
fast, sometimes dismayingly slowly. In
mid-December 1 wrote my AV column
(Analog, July ’86) on antigravity, a fa-
miliar SF concept. That column was
based on a 1957 paper by Bondi on neg-
ative mass. Almost nothing had been
published on gravitational repulsion in
the almost 30 years since the appearance
of Bondi’s paper. The scientific ‘‘field”’
of antigravity research was essentially
non-existent.

Then, as soon as my column was
safely submitted, hot new results on
antigravity appeared. The lead article
in the January 6, 1986 issue of Physical
Review Letters had the unassuming title:
‘‘A Reanalysis of the Eotvos Experi-
ment’’ by E. Fischbach, et al. Two days
later the New York Times ran an article
with the headline: ‘‘Hints of Fifth Force
in Universe Challenge Galileo’s Find-
ings’’ describing the importance of
Fischbach’s work. Peculiar experimen-
tal results from terrestrial gravity meas-
urements and from the behavior of
‘‘strange’’ K-mesons (kaons) had been
explained by a new theory proposing a
‘‘hypercharge’’ force, a new fifth force
of nature which is gravitylike but which
repels rather than attracting nearby
masses. This new antigravity force is
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the subject of this AV column.

The first thread of this story goes back
two centuries to Sir Isaac Newton. New-
ton discovered the famous gravitational
‘‘inverse square-law’’ relation, F,; =
Gm,m,/r?, which proved equally useful
in predicting the orbit of the Moon and
the force of gravity at the surface of the
Earth. In Newton’s equation G is a fun-
damental quantity called the universal
gravitational constant. Among the phys-
ical constants of nature G stands out as
being the most uncertain. Fundamental

~ constants (the velocity of light, the elec-

tron charge) are usually known to a few
parts per million, but G, with a value
of 6.673 X 10-'"" m¥kg-s?, is known to
only about 1 part in 2000.

In a way, it is surprising that G is so
poorly known. The orbits of planets in
our solar system depend directly on G
and are both observed and calculated to
parts per billion. The problem is that to
obtain G from these data we must have
a completely independent knowledge of
the masses involved in the gravitational
attraction. Unfortunately we have no
way, independent of orbital dynamics,
of measuring the masses of the Moon,
Sun, Jupiter, etc. Therefore, our impre-
cise knowledge of G must come from
the very weak force of gravitational at-
traction observed in the laboratory be-
tween two masses, for example two
large lead spheres placed close together.

But there is another way of measuring
G. The oil industry has developed ex-
tremely precise devices for measuring
g, the acceleration due to gravity, both
on and beneath the Earth’s surface. The
dependence of the ‘acceleration g on
depth can be used to determine the grav-
ity constant G. When the densities of
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the rock strata have been well mapped,
this determination has an accuracy com-
parable to laboratory measurements of
G. One would expect both methods to
give the same value of the ‘‘constant.’’
It is a big surprise, therefore, that the
geological technique gives a value of
6.734 X 107" m¥kg-s* (instead of
6.673 X 10-"). It would appear that
this ‘‘universal constant’’ has signifi-
cantly different values below the Earth’s
surface and in a surface laboratory.
The second thread of the story comes
from particle physics. The species of
particles called K-mesons or kaons are
unusual among mesons in having achar-
acteristic called hypercharge, a con-
served property of certain particles. The
neutral ‘‘matter’’ kaon or K°, theoreti-
cally a system composed of a ‘‘down’’
quark and an ‘‘anti-strange’’ quark, has

a hypercharge of +1. Its antimatter -

twin, the K°, a strange quark and an
anti-down quark, has a hypercharge of
- 1. Both K° have the same electrical
charge (Q=0), the same spin (s=0),
and the same mass (about half that of
a proton). From all external clues these
two theoretical particles are indistin-
guishable except in their hypercharge,
which is not directly observable.

In this situation where two states of
matter cannot be distinguished exter-
nally, quantum mechanics tells us that
a very interesting thing happens. The
two indistinguishable states are *‘mixed’’
to make two new states of matter which
are distinguishable. The *‘probability
amplitude’’ (the quantity which is squared
to get probability) of the K® is subtracted
from the amplitude for the K° to make
the combination (K° — K°), the ampli-
tude of a distinctly different particle, the
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K. which decays in about 10 ~'° sec-
onds (and so called the ‘‘K- short’’).
Similarly the amplitude combination
(K° + K°) forms the particle K, which
decays 581 times more slowly (and is
called the “°’K- long’’). The K, par-
ticle has been found to be very peculiar
in its decay into other particles, showing
a favoritism for one direction of time
over another and for matter over anti-

‘matter. These violations of symmetry

principles of nature (time-reversal and
charge invariance) are not understood
in any fundamental way.

But more recently another peculiarity
of the kaon system has been discovered
which is even more of a puzzle. Detailed
studies of the K, and K, mesons have
been made at a number of accelerator
laboratories under a variety of experi-
mental circumstances. When these ex-
periments are reduced to the few basic
‘‘constants’’ of the kaon system, for
example the K -K, mass difference and
the K, half-life, these ‘‘constants’’ are
found to depend on the velocity of the
kaons with respect to the laboratory
frame of reference. This is not a special
relativity effect; those are already in-
cluded in the data analysis. In fact, this
velocity dependence cannot be readily
accounted for by any of the four known
forces or by any known physical effects.

Professor Ephriam Fischbach and his
colleagues, in the paper mentioned above,
have sought to explain both of these
curious results, the variation of G and
the velocity dependence of the kaon sys-
tem, with a single theory. They start
with the fact that kaons, neutrons, and
protons all have hypercharge. Perhaps,
the paper speculates, there is a new and
very weak force associated with hyper-
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The K° kaon and its antimatter counterpart, the K°, unite to form the peculiar K,
particle which demonstrates the intriguing property of hypercharge during its
brief lifespan.

charge which is responsible for the
anomalies in both the gravitational and
the kaon measurements. Starting from
this point, they calculate the properties
which such a *‘fifth force’’ must have
to be consistent with these observations.
They conclude that the new force would
be very much like gravity, but with four
important differences: (1) it depends on
hypercharge rather than mass; (2) it is
a repulsive force, in that objects with
the same hypercharge are repelled from
each other; (3) it has a strength only
0.7% that of gravity; and (3) it is a
‘‘short range’’ force which cuts off ex-
ponentially at distances on the order of
200 meters.

This last point requires some expla-
nation. Two of the four known forces
of nature, gravity and electromagne-
tism, are *‘long range’’ forces which fall
off as 1/r* with the distance from a mas-
sive or charged object but otherwise

Antimatter 1I: A Fifth Force

extend to infinity. The other two known
forces, the weak and strong interactions,
are ‘‘short range’’ and cut off to zero
at distances on the order of the size of
a nucleus. These differences in range
are attributed to the masses of the
‘‘mediating particles’’ which produce
the forces. Electromagnetism is me-
diated by the photon and gravity by the
graviton, both particles with zero rest-
mass which give their corresponding
forces infinite range. The strong inter-
action is mediated by the gluon and the
weak interaction by the Z and W par-
ticles, all of which have masses on the
order of that of the proton and give their
corresponding forces very short ranges.
According to the ‘‘fifth force’’ hypoth-
esis, the range of the force which would
account for the G measurements and the
kaon anomalies would have to be about
200 meters. This corresponds to a very
light mediating particle (the ‘‘hyper-
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photon’’) with a mass about 10-'* that
of the electron.

This hypothesis can explain the G
difference. Gravitating objects within
a few hundred meters of each other, for
example, the lead spheres in a labora-
tory measurement of G, feel a 0.7% re-
pulsion from the hypercharge force
which reduces the net attraction and
leads to a slightly low measured value
for G. The geological measurements of
g, however, record the gravitational at-
traction of masses which are typically
much more distant than a few hundred
meters and give a value of G unmodified
by hypercharge repulsion.

The hypothesis can also explain the
kaon velocity dependence. The K° and
K°, with opposite hypercharges are
mixed in slightly different proportions
of different velocities because the extra
hypercharge force from the nearby neu-
trons and protons of nuclei in the lab-
oratory acts oppositely on them. Thus
their invariant properties become vari-
ables. The “‘true’’ properties of the
kaons, according to the hypercharge
theory, would be obtained if measure-
ments were made in empty space with
no hypercharge field from nearby matter
to modify the K°+K° mixing.

Like any theory, this one needs test-
ing. And one ‘‘test’’ has already been
done and seems to agree with the pre-
dictions of the theory. This test was not
a new experiment but a re-analysis of
the Eotvos Experiment, the famous ex-
perimental comparison of inertial and
gravitational mass performed by a Hun-
garian count in the early decades of this
century and published only after his
death in 1922. Fischbach and his col-
laborators realized that Eotvos should
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have seen some evidence for the hy-
percharge force. The reason is that the
hypercharge of a nucleus depends strictly
on the number of neutrons and protons
in the nucleus, while the mass of a nu-
cleus depends also on the binding en-
ergy of the system. Thus an iron nucleus
with large binding energy has a larger
hypercharge-to-mass ratio than does a
hydrogen nucleus. To put it another
way, a kilogram sphere of water con-
tains fewer neutrons and protons and has
a smaller hypercharge than a kilogram
sphere of iron. Therefore the sphere of
water should fall slightly faster in vac-
uum than the iron sphere because there
would be a smaller hypercharge force
acting on the water than on the iron.
The Eotvos experiment should have
shown the effects of these small modi-
fications of the force of gravity. And
Fischbach’s re-examination of the Eotvos
data reveals that indeed the predicted
effect does seem to be present in the old
data. ;

This new theory has had its first ex-
perimental confirmation. Much more
work in testing for the hypercharge force
needs to be done, of course, before it
can be considered as established. This
is a “‘hot’’ topic and many experimental
groups, including one in my own lab-
oratory, are swinging into action to do
the testing.

But in the nature of this column, let’s
assume for the moment that the hyper-
charge force is real and consider its sci-
ence fiction implications. First, by damn,
we have antigravity! But no dancing in
the streets just yet, please! For use in
the ‘‘normal’’ antigravity way in sci-
ence fiction, the hypercharge force does
have a few problems: (1) it’s too weak,
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and (2) it only works over a few hundred
meters of distance. So we need some
hypercharge *‘amplifier,’’ some way for
getting more hypercharge without get-
ting more mass. That might be possible
if there were massless particles (maybe
hyper-photons or neutrinos), that have
hypercharge without having a proton-
size mass, but none such are known. Or
perhaps there are ‘‘hyper-magnetic’’
effects when a hypercharged object is
moved at a goodly velocity.

Anyhow, suppose we can overcome
this obstacle and produce vehicles using
hyper-repulsion. How might they work?
Well, first of all the range is a problem.
At 600 meters above the ground the
range effect will cut down the hyper-
repulsion to only 5% of what it is at the
surface. So the vehicle would be most
effective at distances of 50 meters or
less above the surface. It might resemble
the *‘floaters’’ and ‘‘grav sleds’’ which
are common SF techno-props, but it
would not be directly useful in space
travel or propulsion.

It’s worth considering also that in the
process of repelling the ground, the hy-
per-force on our hypothetical floater
would also tend to repel the passengers.
This unpleasant side effect might be
avoided by placing the repulsion sources
for minimum effect on the passengers,
perhaps at many points which lie on the
same spherical surface. But passenger-
repulsion might also be turned into an

advantage by using it to reduce or nul-
lify the forces of acceleration. With a
suitable hyperfield system high-per-
formance spacecraft or aircraft might,
by balancing inertial forces with hyper-
repulsion, be able to accelerate at many
g’s without squashing pilot and passen-
gers. Free-fall space habitats might pro-
duce simulated gravity with hyperfield
units mounted in the ceilings, with hy-
per-repulsion pushing the occupants to
the floor.

Anyhow, stay tuned to this column
for further developments on the hyper-
charge force. The definitive tests of the
theory will be well in progress by the
time you read this column. [l
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@ There’s nothing new under the sun, but
there are lots of old things we don’t know.
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‘I mean, well for Christ’s sake, Doctor,
it’s the third time I’ve tried this route!”’
Dr. Samuel Smythe sank back into the
soft petrofabric sofa in the psychiatrist’s
office. His orderly physicist’s brain was
reeling under the ignominy of seeing Dr.
Finelow as it was—the skeptical look
on the physician’s face did nothing to
assuage the trauma.

‘“You really mean that on three sep-
arate occasions you've attempted sui-
cide, Dr. Smythe?”’

*“‘No! Not attempted—succeeded! I've
killed myself three times, but I keep
coming back to life, damn it!”’

‘“Now Dr. Smythe. Surely you don’t
believe you have been resurrected on
three occasions? This may be 2301, but
medical science, while considered
somewhat above the quackery stage,
cannot perform the ultimate Lazarus
technique and restore the dead to the
living. You have simply failed in all of
your attempts to non-exist.”’

‘“No, no, no!”’ Dr. Smythe’s long,
red-brown beard quivered in indigna-
tion. ‘‘I have succeeded beyond any
normal man’s wildest dreams in doing
myself in. The first time I non-existed,
I backpacked to the top of Mt. Mc-
Kinley and jumped. Face it, Doctor,
when you jump off a mountain 20,300
feet high, by all rights you should be
nothing more than a truncated sausage.
But three days later, I was back walking
down Lexington Avenue in good old
New York, New York.”’

““You obviously landed on a sloping
snowfield and slid the majority of the
distance.”’ Dr. Finelow took a pro-
longed pull on his pipe and wished he
were out on the golf course.

‘“That’s a possibility, though I really
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doubt it. I know the cliff I jumped from
was a sheer two-thousand-foot drop.”’

‘*And the second attempt?’’

“‘Not attempt. Actuality. I flew my
plane—I am a licensed pilot—to fifteen
thousand feet, put the plane on auto-
matic pilot, drank four fast beakers of
Navy grog—delicious, if you can find
real passion fruit juice—and plunged
headfirst into my old Ohio sod. Again,
in three days, I was in good health and
back in New York."’

‘“While you were unconscious the
plane glided into a relatively safe land-
ing. Very lucky, I would say.’’

‘‘Impossible, Doctor. I should have
been dead. The plane was totally de-
stroyed and scattered over hundreds of
square yards of corn fields, but, upon
recovering consciousness, I was un-
hurt.”’

**And the third attempt, Dr. Smythe?”’

Smythe rubbed his bald head in a state
of great agitation. ‘‘I am a musician,
Dr. Finelow. For years I graced the
world with the mellifluous notes of my
golden horn. I decided there would be
no greater death than that of dying by
trumpetry.”’

*“Trumpetry?’’ Dr. Finelow was truly
perplexed. The baldheaded bearded pa-
tient in front of him was indeed an in-
dividual for whom the Cincinnati School
of Psychiatric Healing had not prepared
him. *‘What may I ask is trumpetry?’’

“Very simple.”” Smythe eyed the
ceiling with a delicious sense of remem-
bered glories. *‘I ran a hose from my
antique automobile exhaust pipe—no
pollution control in those days—into the
first valve of my trumpet. I then turned
on the vehicle’s ignition, sat down in
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the front seat, and played Beethoven’s
Symphony No. 6 in F Major.™

S0’

“Well, for God’s sake, Doctor! As
any cultured person knows. F on a trum-
pet is played by depressing the first
valve. Each time I played that glorious
note, or an E, an A, a D, or a B flat,
I blew enough carbon monoxide into the
car to annihilate the Philadelphia Phil-
harmonic Orchestra.’’

‘“And yet you are still alive.”” Dr.
Finelow’s mind was no longer con-
cerned with the dogleg on the fifteenth
hole. There was something about Smythe
that truly intrigued him. *‘Dr. Smythe,
how old are you?”’

‘‘How old do you think?’’

Dr. Finelow carefully considered the
man sitting across from him. The beard
and baldness added age, but there
was . . . a resigned youthfulness in
Symthe’s eyes. ‘‘Oh, I'd say about
thirty-eight.”’

““You're off, Doctor. Here.’” Smythe
pulled a much-folded piece of paper
from his wallet, spread it open, and
handed it to the psychiatrist. *‘My birth
certificate.”’

Dr. Finelow stared at the document
for several minutes as if lost in thought.
Then, he again read the pertinent infor-
-mation:

Name: Smythe, Samuel S.

Born: April 21, 1943

““Dr. Smythe, I assume there is some
reason for showing me your great grand-
father’s birth certificate?’’

“‘Mine, Doctor.”’

““‘Nonsense!”’

““All you have to do is call in a fo-
rensic expert to compare the footprint
on the back of that certificate with my
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own. It is mine, Dr. Finelow. I am three
hundred and fifty-eight years old!™’
Smythe’s beard began to glisten and his
voice was trembling. **Why the hell do
you think I've tried to non-exist myself
three times?’’-Before the Mount Mc-
Kinley fiasco. I should have died four
times by accident and six times by dis-
ease. I've fought in the Lichenstein Re-
volt, the Great Tasmanian War of
Succession and World Wars 11, IV, and
V. I've been shot in vital spots more
often than I can remember, but I'm still
alive. Damn it, man, each time some-
thing happens, in three days I've re-
covered. I'm immortal!”’

All thoughts of his next appointment
had fled Dr. Finelow’s mind (a real trib-
ute to Smythe—Finelow was notorious
for giving his patients exactly forty min-
utes and no more, at $400 per session).
He pressed a button to signal his recep-
tionist that he didn’t wish to be dis-
turbed. This patient obviously thought
himself immortal, believed it with every
pore of his sweaty bald head. True, the
process of aging had been slowed down
greatly over the past hundred years.
Anti-oxidants in the drinking water,
freon-cooled undergarments which de-
creased the body temperature and slowed
the metabolic rate, earth-orbiting sun-
screens that filtered out all ultraviolet
light—yes, it was common to live right
to the so-called Hayflick limit of 150
years. But immortality was not consid-
ered feasible by even the most radical
of the wild-brained molecular biolo-
gists.

“‘Dr. Smythe. do you remember when
you first recognized this—this ability to
be immortal?*”’

Smythe’s bristly beard visibly relaxed
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as, for the first time, the physicist ac-
tually smiled. ‘‘The events surrounding
the incident are naturally a bit dim,
Doctor. I was only thirty-two."’

““That would put it back in, uh,
19757 g ;

“‘Correct. Three hundred and twenty-
six years ago!’’

The psychiatrist pondered for a mo-
ment. “‘I would like to hypnotize you,
Smythe. Through age regression tech-
niques we should be able to get to the
root of your delusion.”’

Finelow was immediately sorry he
had used the word ‘delusion.’ The smile
vanished from Smythe’s face. His eyes
hardened and the hairs of his beard
seemed to positively writhe as the jaw
muscles below them contracted. Yet
Smythe’s voice was calm and controlled
as he answered.

“‘Delusion? 1 don’t think so. I know
what I am, Doctor, in more ways than
you could possibly guess. What I don’t
know is how. There is something in my
mind, some remembrance so close to
the surface . . . perhaps age regression
will tell us.”’

Finelow moved behind the couch
where Symthe lay. ‘‘I want you to con-
centrate on that spot on the wall. Relax
your body, relax your . . .

Fifteen minutes later, Dr. Finelow
turned on his tape recorder and began.

‘‘How old are you?”’

““Three hundred and fifty-eight.”’

““No. I want your real age, not your
fantasy age. When were you born?”’

“April 21, 1943.”

Finelow sighed. ‘‘So be it, Dr.
Smythe. I want you to go back in time,
back through all your suicides, your
accidents, your illnesses. Back to the
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first event that triggered your belief in
your own immortality. Go back to,”’ he
consulted his notes, “1975.”

*“1975. What a year this is—beautiful.
I’m teaching physics and astronomy at
Burgerdorf College—you know, one of
those small Christian colleges for small-
minded Christians. 1 am a bachelor,
have time for writing, flying, camp-
ing—God, these are happy days.”’
Smythe’s voice stopped, and a beatific
smile spread across his face.

“*And?”’

*“The trip. The trip is glorious this
year.’’

*“What trip is that?”’

““To West Virginia. Every year the
Biology Department offers a course in
biogeography. Two dozen students, a
handful of colleagues—fourteen days of
living with nature!”’

‘‘And you would go on this trip?”’

*‘Oh yes. Even though I’m a physi-
cist, I am also a fine herpetologist—a
devotee of salamanders and newts.”’

‘“‘And in 1975 you again went on this
trip?”’

“Yes. A lovely valley, accessible by
what the state euphemistically calls a
road, but for all but the hardiest, really
isolated. Once a week we go into the
villages of Parsnips or Elkhorn for sup-
plies. At night we take star walks or sit
at a big campfire as I play madrigals on
my recorder while old Dr. Frisbe ac-
companies me on his guitar.”’

““You sound very happy.’’

*‘Oh, I am. I wish it could go on
forever. You see, this year I'm working
on the taxonomy of the dusky salaman-
der. Really a most complicated bit of
work with the possibility of numerous
subspecies and—"’
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““The accident, Dr. Smythe. Is this
where it happened?’’

““‘Accident?”’

“Yes, your first experience with im-
mortality.””’

““My God, the water is so clear.
Twolick Creek plunging down the East-
ern slope of the valley. Rhododendron,
moss, lush ferns—the plant life is amaz-
ing. And the aquatic creatures! Insect
larvae of all types and—and look at the
cnidaria! Hydra—filling the scattered
pools, bodies extended from the sub-
strate, with tentacles waving with the
current. I've never seen so many: it’s
incredible! Even from the top of this
boulder I can look into a pool where
thousands of them are waving at me,
beckoning, and I lean over to see better
and I slip and—oh, Christ! The pain!
The pain, so intense but brief, and I
know my neck is broken and | am
dead!™

““‘Dr. Smythe! Relax! Listen to my
voice! The pain is over; you are not
dead, you are fine. You are only
stunned.’’

The obviously shaken Smythe con-
tinued. ‘‘Two days later, Dr. Frisbe and
his combination ornithology class/ search
party find me. ‘He’s dead,’ says old
Frisbe, giving his famous raven call as
a eulogy. I'm covered, carried down to
the cabin and driven to Elkhorn General
Hospital. They put me in a body bag—the
morgue is cold and soon the coroner
comes with aknife tocutme and . . . oh,

my, it’s so funny!”’ Smythe’s laughter’

filled the psychiatrist’s office with gales
of the distant past.
‘“What is happening. Smythe?”’
‘‘He yells to an assistant, ‘His beard
is moving,’ and with that I sit up, step
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down from the table, and hum a few
bars from a Polish mazurka as I dance
around the room. Now I shake the poor
man’s hand and walk out of the hospital
and Dr. Frisbe runs up to me yelling,
‘A miracle! A miracle,’ and back we go
to camp.”’ More laughter, loud but hol-
low, tinged with unexplicable terror.

“‘Dr. Smythe! We are traveling back
to the present! It is not 1975; it is now
2301 and you are in my office. When
I count to three you will awaken and
feel perfectly relaxed. One . . . two
soethiteel®”

*“The hydra! My God, the hydra!”’
Smythe’s shiny bald head seemed to
glow: his beard appeared to stand at
rigid attention from his face. Without
question, he was remembering.

One week later, one o’clock in the
afternoon. The roles are reversed; Dr.
Finelow is now agitated, upset, while
Dr. Smythe is smiling and unperturbed.

““Yesterday 1 received the hospital
tests I ordered. Dr. Smythe. I suppose
you can guess the results?”’

““Not ‘guess,” Dr. Finelow. I told you
before that I know what I am—I just
didn’t know how. Now, thanks to you,
I do. Without reasonable explanation,
a unique phenomenon can only lead to
a denial of logic, and logic is necessary
for my existence. That missing piece of
the puzzle that drove me over the brink
of suicide has been found. God, I feel
like a new man—I feel alive for the first
time in centuries!”’

““But, it is so incredible! It’s, well,
unearthly!”’

“*No. It happened, and it happened
in this world—in a small pool in a West
Virginia stream where I had gone look-
ing for dusky salamanders. I'm curious.
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When did you start thinking of this as
a possibility?”’

‘‘Obviously, I was first struck by the
powerful impression the pools of hydra
made on you just before you slipped.
Then, after you left the office, I noticed
large quantities of cells—dandruff if
you like—where your head and fingers
were in contact with my sofa. The
amount was inordinate. So, I did some
reading.’’ The psychiatrist smiled faintly.
‘I never thought I would gain an un-
derstanding of a client’s problem by re-
reading a beginning zoology textbook.’’

‘‘And you found—7"’

The smile faded. *‘I found something
I couldn’t believe. So I had you go to
the molecular genetics unit of the hos-
pital for tests, and now,’’ Finelow
glanced at the report in his hand, *‘I
suppose I have to accept the fact that
you are what you say you are.’’

‘“The karyotype analysis?’’

‘‘Forty-six chromosomes, as ex-
pected. Forty-four of them normal. But
each member of chromosome pair sev-
enteen definitely has an extra piece at-
tached—an interspecific homozygous
translocation.”’’

‘‘How about the cytology report on
the ‘dandruff?’ >’

‘‘Very abnormal. The cells are dead,
of course. But they found not only skin
cells—squamous epithelium—but also
osteocytes, hepatocytes, fibrocytes—in
short, representatives of every tissue in
your body. There were also some cells
that have yet to be identified.”’

“‘And finally,”” Smythe sighed softly,
‘‘what do the biochemical tests show?"’

Finelow turned and walked to the
window overlooking the medical com-
plex far below. ‘‘Your body chemistry
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is normal, with two major exceptions.
First, a rather bizarre collagen-like pro-
tein, possibly neurotoxic in nature though
further tests need to be made. Secondly,
your tissues show high levels of a
unique endonuclease related to a large
group of so-called restriction enzymes
that molecular biologists have been us-
ing for several centuries in the recom-
binant DNA industry. This Rss, as
we've named it, specifically cleaves
some form of the hereditary molecule,
DNA.”’

Smythe smiled again. ‘‘And you, I
assume, have now guessed the specific-
ity of Rss?”’

Dr. Finelow turned from the window,
sank into his chair, and, as if in a dream,
continued. ‘*All organisms live and die.
There is no more basic tenet of biology.
But certain cnidaria, most notably sea
anemones which are closely related to
hydra, defy this rule. As cells age, they
move to the extremities—to the oral end
with its many tentacles, and the pedal
disk at its base. I would guess, Dr.
Smythe, that when you remove your
socks, there is as much evidence of cel-
lular sloughing as there is from the top
of your head.”

Smythe’s beard began to glisten, but
the good psychiatrist was too absorbed
in his thoughts to notice.

“‘New cells, of course, replace those
that have sloughed off and died,’’ said
the psychiatrist. *“The powers of regen-
eration in sea anemones and hydra are
phenomenal. Of course, tissue com-
plexity and diversity is so much greater
in a human—the fact that you have this
same capability is . . . is—"’

Finelow’s voice became an unnoticed
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whisper as Smythe’s beard began to
writhe about his face.

‘‘And, Dr. Finelow, can you now
reconstruct what happened?”’

As if unaware of his client, the psy-
chiatrist’s voice increased in rate and
volume as his analytic mind fit the final
pieces of the immortality puzzle to-
gether. *“You leaned over a pool filled
with hydra. Their tentacles, armed with
batteries of stinging cells unique to their
phylum, were extended in search of
prey. Somehow you slipped, fell among
them, and crushed them by the hundreds.
Their stinging cells whipped around
you, covering your exposed skin with
tiny openings—openings through which
the biochemical contents of millions of
broken hydroid cells could now enter.
The Rss enzyme, some god-or-devil-
given mutant that had no function within
your body until this moment, cleaved
the hydra’s DNA at specific sites. The
resulting sticky ends of their chromo-
somes attached to your seventeenth
chromosomes, and a hydra-human
transformation occurred. Your.neck was
broken, but you lived, and within three
days the genes controlling regeneration,
now a part of you, had done their work
and you stepped from the coroner’s ta-
ble. Other gene loci dictated the migra-
tion of old cells to your extremities for
removal. You then became, in spite of
incredible environmental trauma, inde-
structable!”’

Smythe’s beard now stood at rigid
attention from his face. “‘I can’t tell you
how much you have helped me. Dr.

Finelow. I'm literally eternally grateful!
You have put everything together so
beautifully. I'm afraid, however, that
were you to give the report of your find-
ings to the hospital, they would quickly
discover both the identity of the un-
known cell type in my dandruff and the
specific paralytic protein in my cells.’’

From between the bristling hairs sur-
rounding his mouth, long, gleaming ten-
tacles waved forth and encircled Dr.
Finelow’s neck. ‘“You see, sir, a num-
ber of other hydroid genes were also
attached to my seventeenth chromo-
somes.’’” Huge welts appeared on Fine-
low’s neck—he tried to speak but the
effect of a paralytic chemical had al-
ready begun to manifest itself. He could
only hear Smythe’s voice, growing ever
fainter. *“The cells, of course, are cni-
doblasts—the stinging cells found on
the tentacles, and the protein is hyp-
notoxin, the cytochrome C inhibitor
produced by these same cells. I'm really
very sorry, Dr. Finelow, but I think now
I rather enjoy my immortality. Why, I
may even marry—three hundred and
fifty-eight isn’t too old! Just think how
I could improve the human race!”’

Dr. Finelow’s receptionist looked
quizically at the man with the bald head
and long red-brown beard as he left the
doctor’s office. It wasn’t often people
whistled happily when leaving a psy-
chiatric session. The tune was really
catchy, but of course she had never
heard the delightful theme from a movie
over three hundred years old—a movie
forgotten by all but the immortal
Smythe—a movie called The Sting. B
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Jeremiah swept the feather-duster over
the polished top of his master’s chest
of drawers. Moving slowly in the build-
ing heat of a May Virginia morning, he
raised the duster to the mirror that hung
above the chest. :

He paused to look at himself; he did
not get to see his reflection every day.
He raised a hand to brush away some
dust stuck in his wooly hair. His eye-
balls and, when he smiled, his white,
even teeth gleamed against the polished
ebony of his skin.

““You, Jeremiah!** Mrs. Gillen called
from the next room. ‘“What are you
doing in there?”’ =

“Dusting, ma’am,’’ he answered,
flailing about with the feather-duster so
she would see him busy if she came in
to check. Unlike the sims that worked
in the fields, house-slaves rarely felt the
whip, but he did not intend to tempt
fate.

All Mrs. Gillen said, though, was,
““Go downstairs and fetch me up a glass
of lemonade. Squeeze some fresh; I
think the pitcher’s empty.”’

‘“Yes, ma’am.”’ Jeremiah sighed as
he went to the kitchen. On a larger es-
tate, other blacks would have shared the
household duties. Here he was cook,
cleaner, butler, coachman by turns, and
busy all the time because there was so
much to do.

He made a fresh pitcher of lemonade
to his own taste, drank a glass, then
added more sugar—the Gillens liked it
sweeter than he did.

““Took you long enough,”” Jane Gil-
len snapped when he got upstairs. He
took no notice of it; that was simply her
way. She was in her early thirties, a few
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years older than Jeremiah, her mousy
prettiness beginning to yield to time.

*‘Oh, that does a body good,’” she
said, emptying the glass and giving it
back to him. **Why don’t you take the
rest of the pitcher out to my husband?
He and Mr. Stowe are in the south field,
and they’ll be suffering from the sun.
Go on; they’ll thank you for it.”’

“Yes, ma’am,”’ he said again, this
time with something like enthusiasm.
He returned to the kitchen, put the
pitcher and two glasses on a tray, and
went out to look for his master and the
overseer.

A big male sim was chopping logs
into firewood behind the house. It
stopped for a moment to nod to Jeremiah
as he went by.

He nodded back. ‘‘Hello, Joe,”” he
said, a faint edge of contempt riding his
words. He might have been a slave, but
by God he was a man!

Joe did not notice Jeremiah’s con-
descension. Muscles bulged under the
thick coat of hair on the sim’s arms as
it swung the axe up for another stroke.
The axe descended. Chips flew. One
flew right over Joe’s head, landed in the
dust behind the sim. :

Jeremiah chuckled as he walked on.
Had he been wielding the axe, the chip
would have caught him right in the fore-
head and probably made him bleed. But
sims had no foreheads. Above Joe's
deep-set eyes was only a beetling ridge
of bone that retreated smoothly toward
the back of his head.

More sims worked in the fields, some
sowing hemp seeds broadcast on the
land devoted to the farm’s main cash
crop, others weeding among the grow-
ing green stalks of wheat. They would
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have done a better job with lighter hoes,
but the native American subhumans
lacked the sense to take proper care of
tools of good quality.

Mostly the sims worked in silence.
Now and then one would let its long,
chinless jaw fall open to emit a grunt
of effort, and once Jeremiah heard a
screech as a sim hit its own foot instead
of a weed. But unlike men, the sims did
not talk among themselves. Few ever
mastered English, and their own grunts
and hoots were too restricted to make
up a real language.

Instead, they used hand-signs like the
ones the deaf and dumb employed; those
came easier to them than speech. Jere-
miah had heard Mr. Gillen say even the
- wild sims that still lurked in the forests
and mountains two centuries after men
came to Virginia used hand-signs taught
them by runaways in preference to their
native calls.

Charles Gillen and Harry Stowe were
standing together, watching the sims
work. Gillen turned and saw Jeremiah.
““Well, well, what have we here?’’ he
said, smiling. He was a large man,
about the same age as his wife, with
perpetually ruddy features and a strong
body beginning to go to fat.

‘‘Lemonade, sir, for you and Mr.
Stowe.’’ Jeremiah poured for each man,
handed them their glasses.

Gillen drained his without taking it
f