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"A towering success ... [Benford] manages the ex-
trenely difficilt feat of conveying not only the
meani ng of his speCUaltions in physics and cos-
nmol ogy, but the excitenent as well Benford

gi ves
us a cast of well-devel oped strong characters

[ Ti mescape] puts Benford anong the field' s very
best. It is not only splendid science fiction, it is
a thoroughly splendid novel ."
--The
Washi ngt on Post Book World

"Ti mescape
is the best novel |'ve read in years, and

it is extraordinarily anbitious."
e San Di ego
Uni on

"Abrilliant performance ... | believed
totally while | was

readi ng. "

- - Ant hony

Bur gess

"Benford ... invokes his experience as

a physicist at California-lrvine to produce a persuasive
account of the subatom c physics and the

academ c di spute that ensues. The result is a splendid
novel of tine

par adox. "

--Chicago Tri bune Book

Vor | d

"G ves the phrase 'science fiction' new
meani ng. "

--Kirkus

Revi ews

"A pasionate and very human novel ... very

likely the best science fiction novel about science
yet."

- - Nor man

Spi nr ad
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"A brilliant evocation of science and scientists at

work ... If | had to pick the best SF novel of the

year right now, this would be it."

--Locus

"Arare event! ... H's characters live... a very entertaining

work of fiction."
--Walter M MlIler, Jr.

"Benford, a physicist hinself, has produced a brilliant
novel --contenporary SF at its best, denonstrating

equal strength in its neticul ously worked

out scientific premse and its strong characterizati on,
with the bonus of a rare authentic picture of

scientists at work. This is a gripping and intellectually
exciting book, a genuine achievenent."

--Publishers Wekly

"Moving ... powerful ... poignant ... The best
novel |'ve read |science."
--Suzy McKee Charnas

"A thoroughly engrossi ng novel about interesting
and real -seening people ... There is really no
precedent for Timescape in science fiction."
--Sci ence Fiction Review

PRAI SE FOR GRECRY BENFCRD

"M. Benford is a rarity: a scientist who wites
with verve and insight not only about black holes
and cosm c strings but about human desires and
fears."

rat he New York Ti nes Book Revi ew
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"Benford is one of the top witers in the genre."

---Chicago Tribune

"Benford's witing flows |ike electrons al ong copper
wire, and his concepts and i nages are dear
and insightful."

--The Tanpa Tri bune-Ti nes

"What's nost notabl e about Benford ... is that behind

the brilliant speculative franmeworks that he

constructs, behind all his ability to send thei magi nati on
soaring, behind the gripping adventure

stories that he tells, his chief interest is the nature
of humanity."

--St. Louis Post-Dispatch

"Gregory Benford is a distinguished physicist, astronomner
and professor, but first and forenpst he

is a superb storyteller. H's work, always inpeccably
grounded in scientific fact, falls within the

"hard science' subgenre of SF, but his soaring

i magi nati on and deft feel for plot and characterization
make his witing emnently user-friendly to

readers of all literary persuasions."

--The Houston Post
"Science fiction author G egory Benford wites
sonme of the very best of the so-called 'hard" stuff."

--Los Angel es Ti nes Book Revi ew
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any payment for this "stripped book."
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bringing to it her special qualities of interest in

people. Certain characters are in part her creation. As

a native of England and a graduate of Canbridge
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August, 1979

file:/l/F|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (10 of 538) [5/21/03 1:03:43 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

Absol ute, true, and mathematical tinme, of itself and from
its owmn nature, flows equably without relation to anything
ext er nal

- - NEWION

How is it possible to account for the difference between
past and future when an exam nation of the | aws of phys-ics
reveals only the symetry of tinme?... present-day

physi cs makes no provision whatever for a flowing tinme, or
for a noving present nonent.

--lv. C. W DAVIES

The Physics of Tine Asymetry,
1974
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CHAPTER ONE

spring, 1998

REMEMBER TO SM LE A LOT JOHN RENFREW

t hought noodily. People seenmed to |ike that. They
never wondered why you kept on smiling, no matter
what was said. It was a kind of general sign of good

will, he supposed, one of the tricks he could never
nast er .
"Daddy, | ook--"

"Dam, watch out!" Renfrew cried. "Get that paper
out of my porridge, will you? Marjorie, why are
the bl oody dogs in the kitchen while we're having
br eakf ast ?"

Three figures in suspended ani mation stared at

him Mrjorie, turning fromthe stove with a spatula

in her hand. N cky, raising a spoon to a nouth which
formed an O of surprise. Johnny beside him holding

out a school paper, his face beginning to fall. Renfrew
knew what was going through his wife's mnd. John

must be really upset. He never gets angry.

Right, he didn't. It was another |uxury they
couldn't afford

file:/l/F|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (12 of 538) [5/21/03 1:03:43 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

Gregory Benford

The still photograph unfroze. Marjorie noved

abruptly, shooing the yel ping dogs out the back door.

Ni cky bowed her head to study her cooked cereal

Then Marjorie | ed Johnny back to his place at the table.
Renfrew took a long, rustling breath and bit into

hi s toast.

"Don't bother Daddy today, Johnny. He's got a
very inportant neeting this norning."
A meek nod. "I'msorry, Daddy."

Daddy. They all called himDaddy. Not Pop, as
Renfrew s father had wanted to be called. That was a
nane for fathers with rough hands, who worked

with caps on

Renfrew | ooked noodily round the table. Sometines

he felt out of place here, in his ow kitchen

That was his son sitting there in a Perse school uniform
bl azer, speaking in that clear upper-class voice.
Renfrew remenbered the confusing nixture of contenpt

and envy he had felt towards such boys when

he was Johnny's age. At tines he would gl ance casually
at Johnny and the nmenory of those tinmes would

conme back. Renfrew would brace hinself for that famliar
wel | -bred indifference in his son's face and

be noved to find admiration there instead.

"I"'mthe one should be sorry, lad. | didn't nmean to
shout at you like that. It's as your nother said, |'ma
bit bothered today. So what's this paper you wanted

to show nme, eh?"

"Well, they're having this conpetition for the best
paper--" Johnny began shyly "-on how school kids
can hel p clean up the environnent and everyt hing
and save energy and things. | wanted you to see it
before | give it in."

Renfrew bit his Iip. "I haven't got tine today,
Johnny. When does it have to be in? I'Il try and read
it through tonight if I can. Okay?"

"Ckay. Thanks, Daddy. I'll leave it here. | know
you're doing frightfully inportant work. The English
master said so."

"Ch, did he? What did he say?"
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"Well, actually ..." The boy hesitated. "He said

the scientists got us into this beastly ness in the first
pl ace and they're the only ones who can get us out of

it now, if anyone can."

"He's not the first one to say that, Johnny. That's a
truism"

"Truisn? What's a truism Daddy?"

"My formmi stress says just the opposite,” Nicky
came in suddenly. "She says the scientists have
caused enough troubl e already. She says God' is the
only one who can get us out of it and He probably
won't."

"Ch, lor', another prophet of doom Well, | suppose

thatis better than the primmes and their back-to-the-stone-age
rubbi sh. Except that the prophets of

doom stay around and depress us all."

"M ss Crenshaw says the primrmes won't escape
God' s judgnment either, however far they run," N cky
said definitively.

"Marjorie, what's going on in that school? | don't

want her filling Nicky's head with ideas like that.
The woman sounds unbal anced. Speak to the head-m stress
about her."

"l doubt that it would do nuch good,"” Marjorie
replied equably. "There are far nore 'prophets of
doom' as you call them around than anyone el se
t hese days."

"M ss Crenshaw says we should all just pray,"”
Ni cky went on obstinately. "M ss Crenshaw says it's
a judgnent. And probably the end o the world."

"Well, that's just silly, dear," Marjorie said. "Were
would we be if we all just sat about and prayed? You
have to get on with things. Speaking of which, you
children had better get a nove on or you'll be late to
school . "

"M ss Crenshaw says, 'Consider the lilies of the
field,"" N cky muttered as she left the room

""Well, I"'mno bloody lily," Renfrew said, pushing
back his chair and rising, "so |I'd better go off and toi
for another day."
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"Leaving ne to spin?" Marjorie smled. "It's the
only way, isn't it? Here's your lunch. No nmeat again
thiwedk, but | got a bit bf cheese at the farm and

pul l ed sonme early carrots. | think we may have sone
potatoes this year. You'd like that, wouldn't you?"

She reached up and kissed him "I do hope the interview
goes wel |l ."

"Thanks, luv." He felt the old famliar tightening
begin. He had to get that funding. He'd put vast
suns of ffrne and thought into this project. He nust
have the equipnent. It had to be tried

Renfrew | eft the house and nounted his bicycle.

Al ready he was sloughing off the famly man, his

t hought s reaching ahead to the lab, the day's instructions
to the technicians, the conming interviewwth

Pet er son.

He punped al ong, |eaving G antchester and skirting

round Canbridge. It had rained during the night.

A slight m st hung | ow over the ploughed fields, softening
the liht. Drops clung to the new green | eaves

on the trees. Misture glittered on the carpet of bluebells
covering the ground in the clearings. The |ane

here ran-alongside a little streamlined by | ow al der
bushes and nettles. On the surface of the stream he

could see ripples formng as the bugs called water

boat nen jerked thensel ves along on their oarlike

| egs. Kingcups were blooming in a sheet of gold

al ong the banks and big soft furry catkins were com ng

out on the willows. It was a fresh April norning,

the kind he had | oved as a boy in Yorkshire, watching

the mist rise off the moors in the pale norning

sun and the hares scurry off at his approach. The

| ane he was cycling al ong had sunk deep over the

years and his head was nearly level with the tree

roots on either side. A snell of danp earth and rai n-washed
grass came to him mxed with an acrid tang

of coal snoke

A man and a wonman eyed him bl ankly as he pedal ed
by. They |l eaned idly against a saggi ng wood
fence. Renfrew grimced. Each nonth nore squatters
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drifted into the area, thinking Canbridge was'a rich
town. Of to the right was the shanbles of an old
farmhouse. In the last week the yawni ng bl ack w ndows
had been bl ocked in with newspaper, boards,

and rags. It was surprising squatters hadn't snell ed
out the place before.

The last bit of cycling, nipping through the outskirts
of Canbridge, was the worst. The streets were

difficult to negotiate, with cars parked every which
way, abandoned. There had been a national program

to recycle them but all Renfrew had seen cone of it

was a lot of talk on television. He threaded among

the cars, which sat there |ike eyel ess, |egless beetles,
stripped of all their renovable parts. Students were
living in some of them Drowsy faces turned to

wat ch hi m wobbl e by.

In" front of the Cavendi sh he | ocked his bicycle into
the rack. One car in the lot, he noticed. Surely that
bugger Peterson wasn't here this early? It wasn't yet
8:30. He trotted up the steps and across the entrance
hal | .

To Renfrew the present conplex of three buil dings

was anonynous. The original Cav, where Rutherford

had di scovered the nucleus, was an old brick building
in the center of Canbridge, a nuseum Fromthe

Madi ngl ey Road two hundred neters away this

pl ace could easily be taken for an insurance center or
a factory or .any business place. Wien it had opened
in the early '70s the "new Cav" had been i mmacul ate,
wi t h harnoni zed col or schenes, carpets in the
library, and well-stocked shelves. Now the corridors
were poorly lit and nmany | aboratories yawned

enpty, stripped of equipnent. Renfrew made his

way to his own lab in the Mttt building.
"Good norning, Dr. Renfrew"

"Ch, norning, Jason. Has anyone been in?"

"Well, George cane in to start the roughing
punps, but--"
"No, no, | nmean a visitor. |I'mexpecting a fellow

from London. Peterson's his nane.".
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"Ch, no. No one like that. You want me to get
started here, then?"

"Yes, go ahead. How s the apparatus?"

"Fairly good. The vacuumis coning down. We're

at ten microns now W' ve got a fresh charge of liquid
nitrogen and we've checked out the el ectronics.

Looks as if one of the anplifiers is going. W're
doi ng sone calibrations and the equi pnent shoul d

be checked out in about an hour."

"Ckay. Look here, Jason, this fellow Peterson is
com ng down fromthe Wrld Council. He's considering

i ncreasing funding. W'll have a run for him

put the apparatus through its paces in a few hours.
Try to look lively and spruce the place up a bit, wll
you?"

"Right. I'Il get her running."

Renfrew went down the catwal k tothe fl oor of the

| aboratory and stepped ninbly over the wires and

cabl es. The room was of bare concrete, outfitted with
ol d-fashi oned el ectrical connections and rather newer
cabl es strewn through the aisles of apparatus. Renfrew
greeted each of the technicians as he cane to

them asked questions about the running of the ion
focusers, and gave his instructions. He knew this
warren of equi prent well now, had painfully gathered
the pieces and designed it hinself. The liquid
nitrogen went tick and burbled in its flask. Powered

units humred in spots where there was a slight volt-
age nmismatch. The oscill oscopes' green faces danced

and rippled with snooth yellow curves. He felt at
hone.

Renfrew sel dom noticed the austere walls and

bl ocky angles of his lab; to himit was a confortable
gathering of familiar el enents working together. He
could not fathomthe now fashi onabl e abhorrence of

t hi ngs nmechani cal ; he suspected it was one side of a
coin, the other being awe. But either was nonsense.
One mght as well feel the sanme enotions about a
skyscraper, for exanple, yet the building was no
greater than a man--nmen made it, not the other way
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round. The universe of artifacts was a human one. As
Renfrew noved through the | anes of bul ky el ectronics,

he sonetinmes seened to hinmself a fish sw Lrnm ng

in the warmwaters of his own ocean, carrying the

el aborate schene of the experinent as a multi-Ilayered
diagramin his mnd, checking it against the
never-perfect reality before him He |loved this thinking,
correcting, and searching for the unseen fl aw

that cotfid destroy the whol e effect he wanted.

He had assenbl ed nost of this apparatus by
scavengi ng anong the other research groups in the
Cav. Research had al ways been a highly visible |uxury,
easily cut. The past five years had been a disaster
When a group had been shut down, Renfrew had

sal vaged what he could. He had started out in the
nucl ear resonance group as a specialist in nmaking
beatns of high-energy ions. This becane inportant in
the di scovery of a conpletely new kind of subatomc
particle, the tachyon, which had been theorized
about for decades. Renfrew had noved over into that
field. He had kept his snall crew afloat by adroit
grant smanshi p and by using the fact that tachyons,
as the newest of the new, had a clear intellectua
claimto whatever funds remained in the Nationa
Research Council. The NRC had di ssol ved | ast year,

t hough.

This year research was a puppet whose strings |ed

to the World Council itself. The western nations had
pool ed their research efforts in a gesture towards
econony. The Wrld Council was a political aninmal.

To Renfrew it seened the Council's policies boiled
down to supporting highly visible efforts and little
el se. The fusion reactor programstill got a lion's
share, despite no apparent progress. The Cav's best
groups, such as radi o astronony, had di sbhanded | ast
year when the Council deci ded astronony as a

whol e was inpractical and such work shoul d be suspended
"for the duration." Precisely how | ong the

duration nmight be was a point the Council neatly
dodged. The idea was that as the present crisis deep-
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ened the western nations had to shuck off their research
luxuries in favor of sweaty-browed concentration

on the ecoprobl ens and assorted di sasters which

dom nat ed the newspaper headlines. But one had to

sail with whatever wi nd was bl owi ng, Renfrew

knew. He had managed to find a way that achyons

could have a "practical" purpose, and that slant had
kept his group afloat so far.

Renfrew fini shed calibrating sone el ectronics
gear--it was al ways going on the blink these days

and paused for a nonent, listening to the preoccupied
hum of the |ab around him

"Jason," he called, "I"'moff to get coffee. Keep it al
going, will you?"

He picked his old corduroy jacket off a hook and
stretched mightily, show ng crescents of sweat in the
cloth around his arnpits. In md-stretch he noticed
two men on the platform One of the technicians was

i PO nting down at Renfrew, talking, and as Renfrew
owered his arnms the other nman started down the

catwal k to the | aboratory.

Renfrew had a sudden nenory of his college days

at Oxford. He had been' wal ki ng down a corridor

whi ch gave back the hollow, ringing echo only stonework
can. It was a beautiful Cctober norning and he

was brimmng with eagerness to begin this newlife

he had | ooked forward to, the goal of the |ong student
years. He had known he was bright; here,

among his intellectual equals, he would at last find
his niche. He had cone in on the train from York the
ni ght before and now he wanted to get out into the
nmorning sun and take it all in.

There were two .of them sauntering towards him
down the corridor. They wore their short acadenic
gthowns like courtiers' robes and they wal ked as

ough they owned the building. They were talking

| oudly as they approached hi mand | ooked hi m over

as if he were an Irishman. As they passed him one
said with a lazy draw, "Ch, Cod, another bl oody yoke
up on a scholarship." It had set the tone of his
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years at Oxford. He had got a First, of course, and he
had made his nane now in the physics world. But he

had al ways felt that even if they were wast'ng their
time, they were enjoying life nmore than he ever

coul d.

The nenory of it stung again as he watched

Pet erson wal k towards him At this distance in tinme,

he coul d not renenber the faces of those two undergraduate
snobs and there was probably no physica

resenbl ance, but this man wore the sane graceful

arrogant sel f-assurance. Al so, he noticed the way

Pet erson dressed and he resented noticing another

man's clothes. Peterson was tall and | ean and dark- hai red.
At a distance, he gave the inpression of a

young and athletic dandy. He wal ked lightly, not like

the rugby player that Renfrew had been in his youth,

but like a tennis or polo player or perhaps even a javelin
thrower. Seen closer, he looked to be in his early

forties and was unm stakably a man used to w el di ng

power He was handsone in a rather severe way.

There was no contenpt in his expression, but Renfrew
thought bitterly that he had probably just

| earned to hide it in his adult years. Pull yourself together
John, he adnoni shed hinself silently. You're the

expert, not him And snile.

"Good norning, Dr. Renfrew." The snooth voice
was just what he had expected.

"Good norning, M. Peterson,” he murnured,

hol ding out a |l arge square hand. "Pleased to neet
you." Damm, why had he said that? It night al npst
have been his father's voice: "I'mreet pleased to
meet ya, lad." He was getting paranoid. There was
nothing in Peterson's face to indicate anything but
seriousness about his job.

"I's this the exper' maent?" Peterson | ooked round
with a renpte expression

"‘es, would you like to see it first?"
"Pl ease. "

They passed sone old gray cabinets of English
manuf act ure and some newer equi prrent housed in
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brightly colored conpartrments from' Tektronics,
Physics International, and other Anerican firnmns.
These garish red and yellow units came fromthe
smal | Council appropriation. Renfrew |l ed Peterson to
a conpl ex array housed between the poles of a |large
magnet .

"Super conduct' ng setup, of course. W need the
high field strength to get a nice, sharp line during
transm ssion."

Pet erson studied the naze of wires and neters.

Cabi nets housi ng rank upon rank of el ectronics towered
over them He pointed out a particul ar object

and asked its function.

"Ch, | didn't think you'd be wanting to know
much of the technical side,” Renfrew said.
"try me."

"Wll, we've got a |large indium antinoni de sanpl e

in there, see "Renfrew pointed at the encased

vol ume between the nagnet poles. "W hit it with

hi gh-energy ions. Wen the ions strike the indium
they give off tachyons. It's a conplex, very sensitive
ion-nuclei reaction.” He glanced at Peterson

"Tachyons are particles that travel faster than |ight,
you know. On the other side,: "he pointed around

the magnets, |eading Peterson to a | ong blue cylindrica
tank that protruded ten neters away fromthe

magnets "--we draw out the tachyons and focus
theminto a beam They have a particul ar energy and
spin, so they resonate only with indiumnuclei in a
strong magnetic field."

"And when they hit sonmething in the way?"

"That's the point," Renfrew said sharply. "Tachyons
have to strike a nucleus in precisely the correct state
of energy and spin before they | ose any energy in the
process. They pass right through ordinary matter

That's why we can shoot them across |light years

wi t hout having them scattered out of their path."

Pet erson said nothing. He scow ed at the equi prent.

"But when one of our tachyons strikes an indi um
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nucleus in precisely the right state .a situation that
doesn't occur naturally very often--it will be absorbed.
That tips the spin of the indium nucl eus

away from wherever it was pointing. Think of the in-dium
nucleus as a little arrow that gets knocked to

the side. If all the little arrows were pointing in one
direction before the tachyons arrived, then 'they

woul d get disordered. That woul d be noticeable

and--"

"I see, | see," Peterson said disdainfully. |enfrew
wondered if he had overdone that bit about little arrows.
It would be fatal if Peterson thought he was

tal king down to him-which of course he was.

"That's sonme other fellow s indium | suppose?"
Renfrew held his breath. This was the tricky part.
‘/es. An experinent operating in the year 1963," he
said slowy.

Peterson said drily, "I read the prelimnary report.
These prel'ns are often deceptive, but | understood
that. The technical staff tell nme it nakes sense, but |
can't believe some of the things you' ve witten. This
busi ness of altering the past--"

"Look, there's this fell ow Markham com ng--he'l
put you straight on that."
"If he can."

"Ri ght. See, the reason nobody's even tried to send
messages back is an obvious one, once you think of
it. We can build a transmtter, see, but there's no re-

ceiver. Nobody in the past ever built one."
Pet erson frowned. "Well, of course---"

Renfrew went on enthusiastically. "We've built one,
naturally, to do our prelimnary experinents. But the
peopl e back in 1963 didn't know about tachyons. So
the trick is to interfere with sonething they're al -

ready doing. That's the ticket."
"Um "

""We try to concentrate bursts of tachyons and ai m
them just so--"

"Hold on," Peterson said, putting up a hand.
"Aimfor what? Were is 19637"
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"Quite far away, as it works out. Since 1963, the
earth's been going round the sun, while the sun itself
is revolving around the hub of the gal axy, and so on
Add that up and you find 1963 is pretty distant."
"Rel ative to what?"
"Well, relative to the center of nmass of the |oca
group of gal axies, of course. Mnd, the |ocal group is
nmoving, too, relative to the frane of reference pro-
vi ded by the m crowave radi ati on background,
andm '
"Look, skip the jargon, can't you? You're saying
1963 is in the sky sonmewhere?"
"Quite so. W send out a beam of tachyons to hit
that spot. We sweep the vol une of space occupied by
the earth at that particular tinme."
"Sounds inpossible.”
Renfrew neasured his words. "I think not. The
trick is creating tachyons with essentially infinite
speed- - "

Peterson nmade a wy, tired smle.
n Ah_ _

"essentially infinite'? Comc technical talk."

, I mean, with unmeasurably high velocity," Renfrew
said precisely. "Sorry for the term nology, if
that's what bothers you."

"Well, look, I"'monly trying to understand."

"Yes, yes, sorry, | may have junped the gun

there." Renfrew visibly conposed hinself for a fresh
attack. "M nd, the essential trick here is to get these
hi gh-vel ocity tachyons. Then, if we can hit the right
spot in space, we can send a nessage back quite a

way. "

"These tachyon beans will go straight through a
star?t’

Renfrew frowned. "W don't know, actually.

There's a possibility that other reactions--between

these tachyons and other nuclei besides indium-wll

be fairly strong. There's no data on those cross sections
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yet. If they are, a planet or a star getting in the
way could be trouble."
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"But you'v? tried sinpler tests? | read in the
report--"

yes, yes, they've been very successful."

"Well, still--" Peterson gestured at the nmaze of
equi pment. "This strikes ne as a fine physics sort of
experinent. Comrendable. Butm' he shook his

head "--well, |I'm amazed you got the noney for

this."

Renfrew s face tightened. "It's not all that. bl oody
much. "

Pet erson sighed. "Look here, Dr. Renfrew, 1'll be
frank with you. I'mdown here to evaluate this for
the Council, because sone pretty big nanes have

said it makes sone sort of sense. | don't feel | have

the technical background to evaluate this properly.
No one on the Council has. W' re ecol ogists and bi -

ol ogi sts and systens people for the nost part."
"Shoul d be broader based."

"Granted, yes. Qur idea in the past has been to
bring in specialists as they're needed."

Guffly: "So reach Davies at King's College in London
He's keen on this and---"

"There isn't time for that. We're | ooking for emergency
neasures. "

Renfrew said slowy, "It's that bad?"

Pet erson paused, as though he had given away too
much. "Yes. Looks so."

"I can nmove fast, if that's your idea," Renfrew said
briskly.

"You may have to."

"I't would be better if we got a whol e new generation

of equiprment in here," RenfrewtOOk in the |ab

with a hand wave. "The Anericans have devel oped

new el ectronics gear that would inprove matters. To

be really sure we got through, we need the Anmericans

to cone in. Most of the circuitry | need is being devel oped
in their national |abs, Brookhaven and so on."

Pet erson nodded. "So your report said. That's why
I want this fellow Markhamin on this today."

"Has he got the necessary weight to swing it?"
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"I think so. He's well thought of, I"'mtold, and

he's an American on the spot. That's what his Nationa
Sci ence Foundation needs to cover itself in

case

"Ah, | see. Well, Markham s due here any tine
now. Cone have sone coffee in ny office.”

Peterson followed himinto the cluttered den. Renfrew
cl eared books and papers off a chair, bustling

about in that nervous manner people have when

they have suddenly realized, along with a guest, that
their office is messy. Peterson sat down, lifting his
trousers at the knees and then crossing his |l egs. Renfrew
made nore of a business than necessary out of

fetching theacrid-snelling coffee, because he wanted
time to think. Things were starting badly; Renfrew
wondered if the nemories from Oxford had soured

hi m automatically on Peterson. Well, there was nothing
for it; everyone was fairly edgy these days, anyway.
Per haps Mar kham coul d snoot h t hi ngs over

when he arrived.
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CHAPTER TWD

MARJO RI E LOCKED THE KI TCHEN DOOR BEHI ND HER

and wal ked round the side of the house, carrying a
bucket of chicken feed. The | awn behind the house

was crisply quartered by brick paths, with a sundia

at the intersection. Fromforce of habit, she foll owed
the path and did not step on the wet 'grass. Beyond
the lawn was a formal rose garden, her own pet project.
As she wal ked through it, breaking beaded spider

webs with her body, she stopped here and there

to pinch off a dead bloomor to sniff at a bud. It was
early in the year, but a few roses were bl ossoni ng al ready.
She tal ked to each bush as she passed it.

"Charlotte Arnmstrong, you're doing very well.

Look at all those buds. You're going to be absolutely
beautiful this sumrer. Tiffany, how are you? | see

some green fly on you. 1'll have to spray you. Good
mor ni ng, Queen Elizabeth, you're | ooking very

heal thy, but you're sticking out rather too far into the
path. | should have pruned you nore on this side."
Sonmewhere in the distance she could hear a
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knocki ng sound. It alternated with the trill of a blue
tit perched on the hedge. Wth a start she realized
that the knocking was com ng from her own house.

It couldn't be Heather or Linda; they would cone
round the back. She turned. Raindrops splattered
fromthe | eaves as she brushed past the rose bushes.
She hurried across the [awmn and round the side of

the house, setting the bucket down by the kitchen
door.

A shabbily dressed woman with a pitcher in her

hand was turning away fromthe front door. She

| ooked as though she had canped all night; her hair

was matted and there were snmudges on her face. She

was about Marjorie's height, but thin and round-shoul dered.

Marjorie hesitated. So did the woman. They eyed
each other across the U shaped sweep of the gravel
drive. Then Marjorie noved forward.

"Good norning." She was about to say, "Can | do
somet hing for you?" but held back, uncertain as to
whet her she wanted to do anything for this wonan
or not.

"Morning, Mss. Could you lend me a bit o' mlKk,

do you think? I"'mall out o' mlk and the kids 'aven't
"ad their breakfast yet." Her manner was confi dent

but sonmehow not cordial .

Marjorie narrowed her eyes. "Were are you
fron?" she asked.

"%ge just noved into the old farm down the road.
Just a little mlk, lady." The woman noved cl oser to
her, hol ding out the pitc, her.

The old farm--but that s derelict, Marjorie thought.
They nust be squatters. Her uneasi ness increased.

"Way do you cone here? The shops are open at
this time of day. There's a farmalong the road, you
know, Where you can buy mlk."

"Come on, |ady, you wouldn't make me wal k
mles while the little ones are waiting, would you?
I"lI'l let you "ave it back. Don't you believe me?"

No, Marjorie thought. Wiy hadn't the wonman
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gone to one of her own kind? There were sone little
Counci | houses just a few yards beyond her grounds.

"I"'msorry," she said firnmy, "but |I haven't got any
to spare.”

They Confronted each other for a nonent. Then
the woman turned towards the shrubbery.

"'Ere, Rog," she called. Atall, gaunt man emerged
fromthe rhododendrons, tugging a small boy by the

hand. Wth an effort Marjorie kept herself from

showi ng any alarm She stood stiffly, her head' a little
back, trying to look in control of the situation. The
man shuffled over to stand next to the woman.

Marjorie's nostrils flared slightly as she caught a sour
odor of sweat and snoke. He was wearing an assort nment

of clothes that must have come from many different
sources, a cloth cap, a long striped coll ege

scarf, woolen gloves with all the fingers unraveled, a
pair of jaunty blue espadrilles with one sole flapping,
trousers that were several inches too short and too

wi de, and, incongruously, a lavishly enbroidered
wai st coat under a dusty old vinyl jacket. He was
probabl y' about Marjorie's age but | ooked at |east ten
years older. His face was | eathery' his eyes deep set,
and he had several days' growh of stubble on his

chin. She was aware of the contrast she nmade with

them standing there plunp and well-fed, her short

hair fluffy fromwashing, her skin protected by

creans and |l otions, in what she called her "ol d" gardening
clothes, a soft blue wool skirt, a handknit

sweat er, and a sheepskin jacket.

"You expect us to believe you don't '"ave no mlKk
in the 'ouse, |ady?" the man grow ed.

"I didn't say that." Marjorie's voice was clipped.

"l have enough for ny own fam |y but no nore.

There are plenty of other houses down there you

could try, but | suggest you go into the village and
buy some. It's only half a mle. I"'msorry | can't help
you. "

"Like "ell you are. You just don't want to. Stuck
up, like all you rich types. You want to keep it all for
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yersel ves. Look at what you've got--a great big 'ouse
just for you, | bet. You dunno 'ow 'ard life is for us.
| "aven't 'ad a job for four years, an' nowhere to live,
while you "ad it soft---"

"Rog," the woman said warningly. She laid a restraining
hand on his arm He shook it off and

moved a step closer to Marjorie. She held her ground
and anger surged in her What right did they have to
cone here and shout at her, damm it, in her own garden?
"I've already .told you I only have enough for ny

own famly. These are hard tinmes for everyone," she
said coldly. But | would never go begging, she thought. No noral
The man noved cl oser. Instinctively she stepped

back, maintaining the space between them

"Hard tinmes for everyone," he said, nimcking her
accent. "Just too bad, ain't it? Too bad for everyone
el se, just so long you 'ave a nice 'ouse and food and
maybe a car too and telly." H's eyes were raking the
house, taking in the garage, the TV antenna on the
roof, the windows. Thank God the wi ndows were

| ocked, she thought, and the front door

"Look, | can't help you. WII you please go?" She
turned and started to wal k back round the house.

The man kept pace with her, the woman and child
followi ng silently.

'“yes, that's right, just turn your back on us and go
on into your big 'ouse. You won't get rid of us that
easy. The day is comn' when you'll 'ave to get down
of f that bloody 'igh--"

"Il thank you to---"

""At's it, Rog!"

"Your kind 'ave 'ad it all their way. There'll be a
revol ution and then you'll be beggin' for 'elp. And
you think you'll get it? Not bloody likely!"
Marjorie increased her pace until it was al nost a

trot, trying to shake himoff before she reached the
ki tchen door She was funbling in her pocket for the
key when he canme up cl ose behind her. Afraid that

backbone,

t hese peopl e.
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he woul d touch her, she whirled around and faced

him -

"Cet out of here. Go. Don't cone bothering nme. Go

to the authorities, Get off ny land!"

The nman fell back a step. She seized the bucket of

chi cken feed, not wanting to | eave anything out that

he m ght steal. The key turned easily, thank God, and

she slamred the door just as he came up on the step

She snapped the | ock hone. He shouted through the

door: "You bleedin' stuck-up tart. Don't fucking care

if we starve, do you?"

Marjori e began to shake all over, but she shouted

back, "I'mgoing to call the police if you don't |eave at olice!"
She wal ked through the house, eying the w ndows.

They woul d be so easy to break. She felt vul nerabl e,
trapped in her own house. Her breathing

was very fast and shall ow now. She felt nauseated

The man was still shouting outside, his |anguage becom ng
nmore and nore obscene.

The phone was on the hall table. She picked it up

and held it to her ear Nothing. She pressed the receiver
bar up and down a few times. Nothing. Damn,

damm, damm. What a time for it to go out. It happened
often, of course. But not now, please, she

prayed. She shook the phone. Still silence. She was
completely cut off. Wat if the man broke in? Her

m nd raced over potential weapons, the poker, the

ki tchen knives---Ch God, no, better not start any viol ence,
there were two of themand the man | ooked

a nasty custonmer No, she would .go out the back

Through the French windows in the living room Run

to the village for help.

She coul dn't hear him shouting any |onger, but

was afraid to show herself at the windowto see if he
were still there. She tried the phone again. Still nothing.
She slammed it down. She focused her attention

on the doors and wi ndows, listening for sounds of a
break-in. Then the knocking started again at the front
door. It was a relief to know where he was and that
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he was st'ill outside. She Waited, gripping the edge of
the hall table. Go away, damm you, she willed him The
knocki ng repeated. After a pause, steps crunched on
the gravel. Was he going away at |ast? Then there

was a knock at the kitchen door. Ch Christ! How

could she get rid of hin®

"Marjorie! Hello, Marjorie, are you there?" A voice
hai | ed her.

Relief flooded her and she felt close to tears. She
was too linp to nove.

"'Marjorie! \Were are you?" The voi ce was novi ng
away. She straightened up and went to the kitchen
door and opened it.

Her friend Heather was noving off towards the
garden shed. "Heather!" she called. "I'mhere."

Heat her turned and canme back to her. "Whatever's
the matter? You | ook awful ," she said.

Marjorie stepped outside and | ooked around. "Has
he gone?" she asked. "There was a dreadful man
here. ™"

"A shabby-1ooking man with a wonman and chil d?
They were just |eaving when | cane. What happened?”

"He wanted to borrow sonme nmilk." She started to
laugh, a little hysterically. It sounded so ordinary.
"Then he got rude and started shouting. They're
squatters. Mywved into that enpty farm down the

road | ast night." She sank into a kitchen chair. "Cod,
.that was scary, Heather."

"I believe it. You | ook quite shaken. Not like you,
Marjorie. | thought you could handl e anything, even
fierce and dangerous squatters.” She had adopted a
bantering tone and Marjorie responded to it.

"Well, | could, of course. | was going to bash him
over the head with the poker and then stick himwth
a kitchen knife, if he broke in."

She was | aughing, but it wasn't funny. Had she actually
t hought of doing that?
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CHAPTER THREE

FALL, 1962

HE HAD TO FIND a WAY TO GET RID OF THE DAMNED

noi se in the experinment, Gordon thought noodily,

pi cking up his scuffed briefcase. The damed st uff
woul dn't go away. If he couldn't find the difficulty
and correct it, then the whol e experinent ended up
sucki ng wi nd.

The palmtree still stopped himevery tine. Each

nmorni ng, after Gordon Bernstein had slanmed the

yel l ow front door of the bungalow a little too |oudly,

he turned and | ooked at the pal mtree and stopped.

The pause was a nmonment of recognition. He WAas really

here, in California. Not a novie set; the rea

thing. The palmtree silhouette thrust spearing fronds
into a cloudless sky, silently exotic. This matter-of-fact
pl ant was far nore inpressive than the strangely

bl ank freeways or the unrelentingly bal ny weather

Most eveni ngs, Gordon sat up late with Penny,

reading and listening to folk records. Things were exactly
like his years at Colunbia. He kept the same

habits, and very nearly forgot that half a bl ock away
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was W ndansea Beach with its rolling surf. Wen he

left his wi ndows open, the runble of the waves

seemed like the traffic noise on 2nd Avenue, a distant

bl ur of other people's lives that he had al ways successfully
avoi ded, there in his apartnent. So it came

as a small shock each norni ng when he ventured

out, jiggling his car keys nervously, nmind nunbling

away to itself, and the pal mtree yanked hi m back

into this newreality

Weekends, it was easier to renenber that this was
California. Then he wotld wake to see Penny's | ong

bl ond hair fanned out over the pillow beside him
During the week she had early classes and left while
he was still asleep. She noved so lightly and quietly
that she never disturbed him Each norning, it was

as though she had never been there. She |eft nothing
| ying around. There wasn't even a dent in the bed
where she had sl ept.

CGordon slipped the tinkl'ng keys into his pocket

and wal ked al ong a bottl ebrush hedge and out into

the broad boul evards of La Jolla. This, too, was stil
alittle strange to him The streets had anple roomto
park his '58 Chevy and | eave i mense stretches of
concrete for the two center |anes. The streets were as
big as the building lots; they seenmed to define the

| andscape, |ike vast recreation grounds for the doni nant
speci es, autonobiles. Conpared to 2nd Avenue,

which was nore like a ventilating shaft between

sl abs of brown brick, this was extravagant excess. In
New York, Gordon had al ways braced hinsel f when

he went down the steps, know ng that when he

pushed open the front door of wired glass there

woul d be dozens of people within sight. Then woul d

be briskly noving along, a churn of lives. He could

al ways count on that press of flesh around him

Here, nothing. Nautilus Street was a flat white plain
baking in the norning sun, unpeopled. He clinbed

into his Chevy and the roar of starting the engine
cracked the silence, seeming to conjure up in his rear
view mrror a long | ow Chrysler which cane over
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the rise a block away and went by, making a
swi shing noi s’

On the way to the canpus he drove with one hand

and spun the radio dial with the other, rummaging
through the di scordant bl ocks of sound that passed for
pop nusic out here. He preferred folk nusic, really,
but had an odd affection for some old Buddy Holly
songs and lately had found hinmself humrng themin
the shower--Every day it's a-gittin closer... Well, that'l
be the day ... He found a hi gh-pitched Beach Boys
nunber and let the dial rest. The tenor warblings
about sand and sun described perfectly the travel ogue
views that swept by outside. He coasted down La Jolla
Boul evard and watched the distant Small dots that

were riding in on a slowy broadening fan of white
surf. Kids, tinaccountably not in school, even though
cl asses had started two weeks ago.

He swooped down the hillside and into a pack of

sl owed cars, nostly big black Lincolns and Cadill acs.
He eased down on the brake and noticed new buil di ngs
on Mount Sol edad. The earth was scraped raw

and terraced, trucks clinmbing over the nined soil
like insects. Gordon smiled tartly, know ng that even

if he unsnarled the experinment, and produced a brilliant
result, and got tenure, and therefore nade a
hi gher salary, he still could not afford the cedar and

gl ass honmes that would slant out fromthat hillside
Not unl ess he took on a |l ot of consulting on the side
and rose quickly at the University to boot, perhaps
wangling his way into a part-tinme deanship to boost
the monthly check. But that was unlikely as hell.

He grimaced behind his thick black beard, shifted

the Chevy's gears as the Beach Boys faded into a

Dirt's out, Tide's in jingle, and the car surged through
traffic with a rich, throaty grow, toward the University
of California at La Jolla.

CGordon tapped absentm ndedly on the dewar of liquid
nitrogen, trying to think how to say what he

file:/l/F|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (35 of 538) [5/21/03 1:03:43 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
2 a Gregory Benford

wanted, and dimy realized that he just couldn't like
Al bert Cooper. The guy seened pl easant enough:

sandy- haired, a slow tal ker who sonetines slurred

hi s words, obviously well nuscled from his hobbies

of scuba diving and tennis. But Cooper's taciturn

cal m blunted Gordon's nonentum time and again.

H's smling, easygoing manner seemned to reflect

sone distant, benused tol erance of Gordon, and

CGordon found hinself bristling.

"Look, Al," he said, turning rapidly away fromthe
steanm ng nozzle of the dewar. "You' ve been with ne

wel | over a year, right?"
" Check. "

"'You were doing pretty well with Professor Lakin,

| joined the departnent, Lakin was too busy, so you
shifted over to nme. And | took you on." Gordon
rocked back on his heels, wedged his hands into his

back pockets. "Because Lakin said you were good."
"Sure."

"And now you've been plugging away on this in-dium
anti noni de experinent for--what?--a year
and a hall easy."

"Ri ght," Cooper said sonewhat quizzically.
"I think it's tinme you canned the bullshit."

Cooper gave no visible reaction. "Ummm |
don't ... uh ... know what you mean."

‘Il come in here this morning. | ask you about the
job I gave you. You tell nme you went over every am

plifier, every Varian conponent, the works."
"Uh huh. | did."

"And the noise is still there."

"l checked. Ran the whol e sequence."

"Fhat's bullshit."

Cooper sighed el aborately. "So you found out
about it, huh?"

Gordon frowned. "Found out what?"

"I know you're a stickler for carrying an experinment

through, Ato Z wth no delays, Dr. Bernstein.

I know that." Cooper shrugged apol ogetically. "But I

couldn't finish the whole thing last night. So | went
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out and had a few beers with the guys. Then | cane
back and did '"it all over.

Gordon wrinkled his brow. "There's nothing
wong with that. You can al ways take a break. Just so
you keep everything steady, don't |et the preanps or

the scopes go off their zero adjustnents."”
"No, they were still okay."

"Then--" Gordon spread his hands, exasperat ed.

"--you've screwed up sonewhere. It's not the beer-drinking
| care about, it's the experinent. LOok, the

conventional wisdomis that it takes four years m n-

imumto get out. Do you want to nmake it that fast?"
"Sure."

"' Then do what | say and don't slack off."

"But | haven't."

."You nust've. You just haven't |ooked. | cang"

"The noise is still there," Cooper said with a certainty
that stopped Gordon in md-sentence. Gordon

abruptly realized that he had been browbeating this

man, only three years younger, for no reason whatever
aside fromfrustration.

"Look, I--" Gordon began, but found the next
word catching in his throat. He felt suddenly enbarrassed.
"Ckay, | believe you," he said, making his

k, oice brisk and businesslike. "Let's see the chart recordings
you took."

Cooper had been | eaning agai nst the bl ocky ma-net

that enclosed the kernel of heir experinent. He

turned and t hreaded his way through the | anes of cables
and microwave gui des. The experinent was stil

running. The silvery flask, suspended between the

pol es of the magnet and all but obscured by cable

| ead-ins, had grown a coat of ice. Inside it liquid helium
frothed and bubbl ed, boiling away at tenperatures

only a few degrees above absolute zero. The ice

was water frozen out fromthe air around the jacket,

and it nmade an occasional snap as the equi pnent expanded
and contracted to relieve stress. The brilliantly

lit laboratory hummed with electronic life. A

few neters away the sheer heat of the banks upon
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banks of transistorized diagnostics nade a warm ng
wal |l of air. Fromthe helium though, Gordon could

feel a gentle, chilling draft. Despite the cool ness

Cooper wore a torn T-shirt and blue jeans. Gordon
preferred a blue | ong-sleeve button-down shirt, Oxford
broadcl oth, with corduroy slacks that belted in

the back, and a tweed jacket. He had not yet adjusted
tothe informality of |aboratories here. If it neant going
as far downhill as Cooper, he was certain he

never woul d.

"I took a lot of data," Cooper said conversationally,
ignoring the tension that had hung in the air

only noments before. Gordon noved through the assenbly

of scopes and wheel ed cabinets to where

Cooper was nethodically laying out the automatically
recorded graphs. The paper was gridded in

bright red,.so that the green jiggling lines of the signa
stood out, making the page al nost three-dinmensiona

from contrast.

"See?" Cooper's thick fingers traced the green
peaks and vall eys. "Here's where the indi um nucl ear
resonance should be."

Gordon nodded. "A nice fat peak, that's what we
should find," he said. But there was only a chaos of
narrow vertical lines, nade as the recorder pen had

rocked back and forth across the paper, under the ac-
t i on of random nudges.

"Just hash," Cooper murmured.

"Yes," Gordon admitted, feeling the air wheeze
out of himas he said'it, his shoul ders saggi ng.

"l got these, though." Cooper |aid out another

green rectangle. It showed a m xed pattern. At the

right was a clean peak, its sides snooth and untroubl ed.
But the center and |l eft of the page was a neani ngl ess
junmbl e of scratchings.

"Dam, " CGordon whispered to hinself. On these

graphs the frequency of emnissions fromthe indium
anti noni de sanple increased fromleft to right. "The
noi se wi pes out the high frequencies."

"Not al ways. "
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"Huh?"

"Here's another try. | took it just a few mnutes after
that one."

Gordon studied the third x-y output sheet. On this
one there was a reasonably clear peak on the |eft
side, at |low frequencies, and then noise to the fight.
"l don't get it."

"l sure don't either."

"We've always got flat, constant noise before."
"Yep." Cooper |ooked at himblankly. Gordon was
the professor here; Cooper was tossing the riddle
over to him

CGordon squinted, thinking. "W're getting the
peaks, but only part of the time."

"That's what it |ooks like."

""Time. Tinme," Gordon nuttered distantly. "Hey,
the pen takes about, say, thirty seconds to nove
across the sheet, right?"

"Well, we could change that, if you think--"

"No, no, listen," Gordon said rapidly. "Suppose

the noise isn't always there? In this one "he shuffled
back to the second sheet "--there was some

source of noise when the pen was recording the | ow
,frequenci es. About ten seconds later it vani shed.

Here "he planted a stubby finger on the third x-y
graph "--the hash started in as the pen reached hi gh
frequenci es. The noise was returning."

Cooper winkled his brow "But ... | thought this

was a steady state experinment. | mean, nothing

changes, that's the whole point. W keep the tenperature
| ow but constant. The scopes and anps and

rect'ffiers are all warned up and holding to pattern
They--"

CGordon waved himinto silence. "It's nothing we
are doing. W' ve spent weeks checking the el ectron-

ics; that's not malfunctioning. No, it's sonething el se,
that's nmy point."

"But what ?"
"Somet hi ng fromoutside. Interference."

" How coul d-"
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"Who knows?" Cordon said with new energy. He

began his characteristic nervous pacing. H's shoe

sol es squeaked on the floor at every turn. "Wat's
happening is, there's another source of signal in the
i ndium antinmonide. O else the indiumis picking up

a tinme-varying input fromoutside the lab."

"l don't understand."

"Hell, | don't either. But something's screw ng up
the nucl ear resonance detection. We've got to track it
down. "

Cooper squinted at the erratic lines, as though
measuring in his mnd s eye the alterations that had
to be made to study the problem further. "How?"

"If we can't renmpve the noise, study it. Find out

what it's coming from Is it occurring in all the in-dium
anti noni de sanpl es? Does it filter in from

sone other lab here? O is it something new? That

sort of thing."

Cooper nodded slowy. CGordon framed a few

qui ck circuit diagranms on the back of one of the
sheets, sketching in the conponents with a pencil. He
could see fresh possibilities now An adjustment here,
a new pi ece of equi pnment there. They could borrow
some components from Lakin down the hall, and
probably tal k Feher out of his spectrum anal yzer for
a day or two. Gordon's pencil nade a small scratching
sound agai nst the background chuggi ng of

roughi ng punps and the pervasive hum of the el ectronics,
but he heard not hing. The ideas seened to

come up out of himand squeeze through the penci

onto the page, jotted down al nost before he had

t hought them through, and he felt that he was on the
track of sonething in this noise problem There

m ght be a new structure hiding behind the data like
big game in a dense thicket. He was going to find

out; he was sure of that.
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CHAPTER FOUR

1998

GREGORY MARKHAM CYCLED PAST THE FRAGRANT

bui | di ngs devoted to Veterinary Medicine and

swooped into the driveway of the Cavendi sh Laboratory.
He liked the soft brush of noist air as he arced

around the curves, shifting his weight in a careful
rhythm H's aimwas to find a m ni mum curve which

woul d deposit himat the |ab entrance, a geodesic for
this particular |ocal curvature of space. One |ast burst
of pedaling and he disnbunted at a respectable

speed, trotting al ongside, using the bike' s energy to
roll it into one of the concrete wheel stands.

He straightened his brown Irish jacket and took

the steps two at a tine, a habit which gave himthe
appear ance of being always |ate for sonmething. He
absent|y pushed his gl asses back up his nose, where

they had worn a red nark, and conbed fingers

through his beard. It was a well-defined beard, follow ng
the conventional course along his sharp jaw

from sideburns to noustache, but it seened to get

mussed every hour or so, as did his hair. He was
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uffing fromthe bike ride nore than usual. Either he
ad put on sone weight in the |ast week, he de-

duced, or the sinple erosion of age had nicked a little
deeper. He was fifty-two and kept in noderately

good condition. Medical research had shown enough

of a correlation between exercise and long life to

keep himat it.

He pushed open tile glass doors and headed for

Renfrew s | aboratory. Every week or so he had cone

round to peer judiciously at the equipnent and nod,

but in truth he learned little by the visits. Hs interests
lay in the theory behind the el ectronic maze.

G ngerly he entered the busy ball of sound that was

t he | ab.

He coul d see Renfrew t hrough the office

wi ndow- - st ocky, runpled as usual, his shirt un-tucked,

hi s mouse-brown hair falling untidily over

his forehead. He was shuffling papers round on his
cluttered desk. Markham did not recogni ze the other

man. He assumed it was Peterson and was anused

by the contrast between the two. Peterson's dark

hair was snoothly in place and he was expensively

and elegantly tailored. He | ooked suave and sel f-confident
and, thought Markham altogether a tough

bastard to deal with. Experience had taught himthat

it was hard to get through to that type of cool, self-contained
Engl i shman.

He opened the office door, giving it a perfunctory
knock as he did so. Both nmen turned towards him
Renfrew appeared relieved and junped up, knocking
a book off his desk.

"Ah, Markham here you are," he said unnecessarily.
"This is M. Peterson fromthe Council."

Peterson rose snmoothly fromhis chair and extended
a hand.

"How do you do, Dr. Markham"
Mar kham shook hi s hand vi gorously.

"G ad to neet you. Have you | ooked at John's
experinent yet?"

"Yes, just now. " Peterson |ooked faintly perturbed
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by the speed with which Markham came to the point.
"How does thd NSF feel about this, do you know?"

"No opinion so far. | haven't reported to them
They asked ne only |ast week to act as liaison. Can
we sit down?"

Wthout waiting for an answer Mar kham crossed

the room cleared the only other ch. air, and sat down,
putting one ankle up on his knee. The other two mnen
resuned their seats, |ess casually.

"You're a plasma physicist, is that right, Dr.
Mar khan"

"Yes. |I'mhere on sabbatical |eave. Mst of ny

wor k has been in plasmas until the |last few years.

w ote a paper on tachyon theory |ong ago, before

they were di scovered and becane fashionable. | suppose
that's why the NSF asked nme to be here."

"Did you read the copy of the proposal that | sent
you?" Peterson asked.

"Yes, | did. It's good," Marl dgam sai d deci sively.
"The theory's fine. |I've been working on the ideas

behi nd Renfrew s experinent for some tine now "
"You think this experinment will work, then?"

"W know t he techni que works. \Wether we can
actual ly communi cate with the past--that we don't
know. "

"And this set-up here "Peterson swept an arm
towards the | aboratory bay "---can do that?"

"If we're dammed | ucky. We know there were simlar

nucl ear resonance experinments at the Cavendi sh

and a few other places, in the States and the Sovi et

Uni on, functioning as far back as the 1950s. In principle
they could pick up coherent signals induced by

tachyons. "

"So we can send themtel egranms?"

"Yes, but that's all. It's a highly restricted form of
time travel. This is the only way anyone's figured out
how to send nmessages into the past. We can't transmt
obj ects or people.”

Pet erson shook his head. "I did a degree involving
soci al issues and conputers. Even Inf
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" Canbri dge?" Markham broke in.
"Yes, King's College." Markham nodded to him

self and Peterson hesitated. He disliked the Anerican's
obvious plating of himin a category. He did

the sanme thing himself, of course, but certainly with
more genuine reason. Slightly irritated, he seized the
initiative. "Look, even | know there's a paradox involved
here somewhere. The ol d thing about shooting

your grandfather, isn't it? But if he died, you

woul dn't exi st yourself. Soneone on the Counci

brought that up yesterday. W al nost booted the

whol e i dea out because of that."

"A good point. | nade the same error in a paper

back in 1992. It turns out there are paradoxes and
then, if you look at things the right way, paradoxes
go away. | could explain, but it would take tinme."

"Not now, if you don't mnd. The whol e point, as

I understand it, is to send these telegrans and tel
sonebody back in the 1960s or so about our situation
here. "

"Well, sonething like that. Warn them agai nst

chl orinated hydrocarbons, sketch in the effects on
phyt opl ankton. Getting a |lead on certain kinds of research
could give us the edge we need now to--"

"Fell me, do you think this experimnment night be of
any real hel p?"

Renfrew stirred inpatiently but said nothing.

"Wt hout being nelodranmatic,"” Markham said

slowy, "I believe it would save nillions of lives.
Eventual ly."

There was a nonent's silence. Peterson recrossed

his |l egs and picked an invisible piece of Ilint fromhis
knee.

"It's a question of priorities, you see," he said at

last. "We have to take the large view The Emergency
Council has been in sessi®n since nine this norning.
There has been another full-scale dieback in North
Africa due to drought and |l ack of food reserves.
You'll hear nore about it in the news in due course,
no doubt. Meanwhile, this and ot her emnergencies
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have to take priority. North Africa's not the only
troubl e spot. There's a |l arge diatom bl oomoff the
Sout h Anerican coast, too. Thousands of people are
dying in both places. You' re asking us to put noney
into an isolated experinent that nay or may not

wor k--one man's theory, essentially--"

Mar kham interrupted swiftly. "It's nore than that.

The tachyon theory is not new. There's a group at

Caltech right now-the gravitational theory group--working
on anot her angl e of the sanme pobl em

They're tying to see how tachyons fit into the cos-nol ogica
questions--you know, the expandi ng universe

picture and all."

Renfrew nodded again. "Yes, there was a paper in
the Physical Review just recently, on huge density fluctuations.'

3

"They're having their problens in Los Angel es,

to5," Peterson said, considering. "Mainly the big fire,
of course. If the wind changes, that could be disastrous.
I don't know what effect these things have on

the Caltech people. W can't afford to wait for years."

Renfrew cl eared his throat. "I thought funding of
scientific experiments was to be given top priority."
He sounded slightly petul ant.

Peterson's answer held a hint of condescension.

"Ah, you're referring to the King' s speech on tel evision
the other day. Yes, well, of course, he wants to

| ook good in his Coronation year. So he's encouragi ng
funding of scientific experinments--but of course,

he knows not hing of science, he's not even a politician.
Very well meaning fellow, of course. Qur committee
advised himto stick to uplifting generalities in
future. Wth a touch of hunor. He's good at that.

Anyway, the basic fact is that noney is short and we
have to pick and choose carefully. Al | can prom se

at this stage is that | will make a report to the Council.
I"lI'l let you know as soon as | can their decision

about granting you energency priority. Personally, |
think it's a bit of a long shot. | don't know if we can
afford to take chances."
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"W can't afford not to," Markham said wi th sudden
energy. "Wy keep on plugging the | eaks here

and there, sinking noney into relief funds for
drought and di eback? You can slap on patches but
the dam's going to burst. Unless--"

"Unl ess you tinker with the past? Are you sure
tachyons can reach the past at all?"

Renfrew said, "W've done it. Tried sone table-top
experinents. They work. It's in the report."
"The tachyons are received, then?"

Renfrew nodded briskly. "W can use themto heat
up a sanple in the past, so we know they' ve been received."

Pet erson arched an eyebrow. "And if, after meaSuring
this heat increase, you decided not to send the
tachyons after all?"

Renfrew said, "That option's not really available in
these experinents. See, the tachyons have to travel a
long way if they're to go far back in tinme "

"A monment, please," Peterson murnured. ''Wat

has traveling faster than light have to do with tine
travel ?"

Mar kham st epped toward a bl ackboard. "It cones

straight out of special relativity, seem and he

I aunched into a description. Markham drew space-time
di agrans and tol d Peterson how to understand

them stressing the choice of slanted coordinates.
Pet erson kept an intent expression through it all.
Mar kham drew wavy |ines to represent tachyons

| aunched from one spot, and showed how, if they

were reflected about in the |aboratory, they could
stri ke another portion of the lab at an earlier tinme.

Pet erson nodded slowy. "So your point about the

experinments you've done is that there's no tine to reconsider?
You fire the tachyons. They heat up this in-dium

sanpl e of yours, a few nanoseconds or so before

you triggered the tachyons in the first place."

Renfrew agreed. "Point is, we don't want to set up
a contradiction either. Say, if we connected the heat
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detector to the tachyon switch, so heat coming in
woul d switch off the tachyons."”
"The grandfather paradox."

"Ri ght," Markham broke in. "There are sone sub-.

tie points involved with doing that. We think it |eads

to a sort of intermediate state, in which alittle heat is
generated and a few tachyons get |aunched. But |I'm

not sure."

"l see ..." Peterson struggled with the ideas,

scowming. "I'd like to go into that sone tine |ater,

once |'ve had a thorough reading of the technical material
Actual ly, I'm not depending on nmy own judgnent

alone in this "he glanced around at the two

intent nen beside him"nmas you' ve probably

guessed. | got an assessnent fromSir Martin at the
Council, and fromthat fell ow Davies you nentioned
They say it's the straight stuff."

Mar kham smi | ed; Renfrew beaned. Peterson held

up a hand. "Hold on, though. | really stopped by

here to get the scent of things, not to nmake the fina
decision. |'ve got to nake ny case to the Council itself.
You want el ectronics flown in fromthe Anerican

| abs, and that neans wangling with the NSE"

"Are the Americans thinking along the sane
I ines?" Renfrew asked.

"I don't think so. The Council's attitude is that we
must pool our resources. |I'mgoing to urge that you

fellows get the backing and the Americans chip in."
"And the Soviets?" Mrkham asked.

, They say they have nothing along these lines."
Peterson sniffed in disdain. "Probably |ying again.
It's no secret that we English have a big role in the
Council only because the Soviets are keeping a | ow
profile.”

"Why are they?" Renfrew .asked innocently.

"They figure our efforts are going to blow up in
our faces," Peterson said. "So they're giving token
support and probably hoarding their resources for
|ater."

"Cynical," Mrkham sai d.
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"Quite so," Peterson agreed. "Look, | nust get
back to London. |'ve got a nunber of other
proposal s--conventional stuff, nostly--the Council
wants a report on. 1I'll do what | can for you." He
shook hands formally. "Dr. Markham Dr. Renfrew "

"Il walk out with you," Markham said easily.
"John?"

"COf course. Here is a folder of our papers on
tachyons, by the way." He handed it to Peterson.
"Plus a few ideas about things to transnmit, if we're
successful . "

The three men | eft the building together and
paused in the bare parking lot. Peterson turned
towards the Car Renfrew had noticed there that
nmor ni ng.

"So that was your car," Renfrew blurted out involuntarily.
"I didn't think you could have got here that
early from London."

Pet erson rai sed an eyebrow. "I stayed the night
with an old friend," he said.

The flash of anused rem ni scence that touched his

eyes for a split second indicated clearly to Markham
that the old friend was a woman. Renfrew missed it,

bei ng busy putting on his bike clips. Al so, Mrkham
suspected, it was not the kind of thought that woul d
occur to Renfrew. A good man, but basically dull.

Wher eas Peterson, though al nost certainly not a

good man by anyone's definition, was equally certainly
not dull.
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CHAPTER FI VE

MARJCRI E WAS | N HER ELEMENT, THE RENFREWS DI D

not entertain often and when they did, Marjorie always
gave John and their guests the inpression of

bustling activity and even of donestic disasters narrowy
averted. In fact, she was not only an excell ent

cook but a highly effident organizer. Every step of
this dinner party had been neticul ously planned in
advance. It was only out of a subconscious feeling
that she should not intimidate her guests by being

too perfect a hostess that she darted back and forth
fromthe kitchen, chattering constantly, and pushing
back her hair as though it were all a bit too nuch for
her .

Heat her and James, as their oldest friends, had arrived
first. Then the Markhans, a correct ten m nutes

| ate. Heather was | ooking startlingly sophisticated in
a lowcut black dress. In heels, she was the sane

hei ght as James, who was only five feet, six inches

and sensitive about it. As usual, he was inpeccably

dr essed.
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They were drinking sherry now, except for Geg

Mar kham who had settled on a Guinness. Marjorie
thought that a bit odd right before dinner, but he

| ooked as though he had a | arge appetite, so it would
probably be all right. She found hima little di sconcert' ng.
When John had introduced himto her, he

had stood just a little too close and stared at her and
asked her rather abrupt and unconventional questions.
Then, when she had backed away--both physically

and fromdirect answers to his questions--he

had appeared to dism ss her. Wen she had offered

hi m some expensive nuts | ater, he-had scooped up a

| arge handful while continuing to talk and had

hardl y acknow edged her presence at all

Marjorie resolved to I et nothing disturb her. It was

now over a week since the awful incident with the

squatters and--she brushed the thought away. She

resolutely turned her attention to her bright, fresh

party and to Markham s wi fe, Jan. Jan was quiet, of
course---hardly surprising, as her husband had been

dom nating the conversation ever since they arrived.

His technique was to talk very rapidly, skipping from

one subject to the' next as they. cane to mnd, in a

sort of verbal broken-field running. Alot of it was interesting,
but Marjorie had no tinme to think about a

subj ect and work up a comment before the conversation
lurched off in another direction. Jan snmled at his

verbal |eaps, a rather wise smle which Marjorie interpreted
as signifying depth of character.

"You sound a little English," Marjorie probed. "Is
it rubbing off on you al ready?"

This served to break themoff fromthe circle of
talkers. "My nother's English. She's been in Berkel ey
for decades, but the accent sticks."

Marjori e nodded receptively and drew her out. It

devel oped that Jan's nmother lived in the Arcol ogy being
built in the Bay Area. She was able to afford it because
she wote novel s.

"What kind OF thing does she wite?" Heather
br oke in.
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"CGot hics. Gothic novels. She wites under the absurd
pen natfie of Cassandra Pye."

"Good heavens," Marjorie said, "I've read a couple
of her books. They're jolly good, for that sort of
thing. Well, how exciting to think that you're her
daughter. "

"Her nother's a marvelous old character,” Geg
interjected. "Not all that old, really. She's--what,
Jan?--in her sixties and will probably outlive us all.
Healthy as a horse and a little crazy. Big in the Senior
Culture Movenent. Berkeley's full of themthese

days and she fits right in. Wizzing around the pl ace

on her bike, sleeping with all kinds of people, dabbling
in nmystical nonsense. Transcendent snake oil. A

little over the edge, in fact, isn't she, Jan?

Thi s was obviously a standi ng joke between them
Jan | aughed easily in response.

"You're such an unrelenting scientist, Geg. You

and Mother just don't inhabit the same universe. Just
think what a shock you'd get if you were to die and

find out that Mother was right all along. Still, | agree
that she's becone a trifle eccentric lately."

"Like last nonth," G eg added, "when she deci ded
to give all her worldly possessions to the poor
of Mexico."

"What ever for?" Janes asked

"To show support for the Hi spanic Regionali st
cause," Jan explained. "That's the people who want
to make Mexico and the western US a free region, so
peopl e can nove around as econony dictates."

James scow ed. "Whn't that sinply nean the Mexicans
will nove north en nmasse?"

Jan shrugged. "Probably. But the Spani'h-speaking
|l obby in California is so strong maybe they can force
it through."

"A strange sort of welfare state," Heather nurnured.

"A farewell state is nore like it," Geg put in. The
chorus of |aughter which greeted this remark rather
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surprised Marjorie. There was a quality of conpressed
ener gy being rel eased.

A bit later Markham got Renfrew asi de and asked

about progress in the experinment. "I'mafraid we're
pretty limted without better response tine," John
' sai d.

"I ne Anerican el ectronics, yeah." Markham nodded.

"Look, 1've been doing the cal cul ati ons we
di scussed--how to focus the tachyons on 1963 with
good reliability, and so on. | think it'll work okay.

The constraints aren't as God-awful as we thought."”

"Excellent. | hope we have a chance to use the
techni que. "

"I've been doing a little nosing around, too. |

know Sir Martin, Peterson's boss, fromthe days he
was at the Institute for Astronony. | reached him by
t el ephone. He pronised me we woul d hear soon."

Renfrew brightened and for a nonent lost his air
of the slightly nervous host.

"Way don't we take our drinks outside on the terrace?
It's a lovely evening, quite warm and not dark

Marjorie threw open the French wi ndows and
gradual |y managed to herd her guests outside, where
t he Markhanms excl ai ned, as she had hoped they

woul d, over her garden. The powerful fragrance of

t he honeysuckl e in the hedge reached them Footsteps
crunched on gravel as they crossed the terrace.

James ,asked, "California is doing well, | take it?"
and Marjorie, listening to others talk as well, caught
fragments of Greg Markhamis reply. "The governor's
keepi ng the Davis canpus open ... The rest of
us--1'"mon half salary right now Only reason | got
even that was the labor union... |everage... professors
are allied with the clerical workers now ...

damm students want to take shop courses ..." Wen
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she next | ooked his way conversation had trickled
away.

Greg slipped away fromthe group and wal ked to
the edge of the patio, his face clouded. Marjorie foll owed.

"l had no idea things were being cut back so," she
sai d.

"I't's happeni ng everywhere.
t one.

A resigned, flat

"fiAtell," she said, putting a bright, cheerfill lift in
her voice, "we here all hope things will straighten up
in a short while and the labs will reopen. The coll eges
are quite optimstic that--"

"If wishes were horses, beggars would ride," he

said sourly. Then, glancing at her, he seenmed to shake
hinmself free of the nbod. "Or, if horses were vicious,
rides would go begging." He smled. "I |ove transnuted
clichs, don't you?"

It was this sort of sudden, darting way of thinking
Mariorie had cone to associate with a species of scientist,
the theoretical types. They were hard to understand,
granted, but nore interesting than the

experinmenters, |like her John. She smled back at him
"Surely your year here at Canbridge has taken you

away from budget worries?"

"Un Yes,'|l suppose it's better to live here in
sonmebody el se's past, rather than your own. It's a
| ovely place to forget the world outside. |I've been en-ioying

the leisure of the theory class.”

"In your ivory tower? This is a town of dream ng
spires, as | think the poem goes."

"Oxford's the town of dreaming spires," he corrected
her. "Canbridge is nore |ike perspiring

dreans. "
"Scientific ambition?

He grimaced. "The rule of thunb is that you don't

do much first-classwork past forty. That's nostly

wong, of course. There are lots of great discoveries
made late in life. But on the average, yes, you feel the
ability slipping amay fromyou. It's |ike conposers, |
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guess. Flashes out of nowhere when you're young,
and ... and nore a sense of consolidation, |ayering
thi ngs on, when you're ol der."

"This time comunication thing you and John are
onto certainly seens exciting. Alot of a dash there."

Greg brightened. "Yes, it's a real chance again.

Here's a hot topic and nobody's around to dig in except
me. |If they hadn't cl osed nost of the Departnent

of Applied Mathematics and Theoreti cal

Physics, there'd be a squad of bright young guys
swarning over it."

Marjorie stepped further away fromthe rest of the

party, towards the noi st nasses of green that reginmented
their garden. "l've been meaning to ask

someone who knows," she began with a touch of uncertainty,
"just what this tachyon thing of John's is. |

mean, he explains it, but not nmuch gets through ny

arts education, I'mafraid."

Greg clasped his hands behind himin a studied

way, staring up into the sky. Marjorie noted yet another
sudden shift in him his expression becane renvote,

as though he were peering at sone persistent

interior riddle. He gazed up, as if unm ndful of the
awkwardly stretching silence between them Above,

she saw, an airplane scratched an arc, green tail |ight
wi nki ng, and she had a curious, uneasy feeling. Its
vapor trail spread, cold silver on a sky of slate.

"I think the hardest thing to see," Greg said, starting
as though he were conposing an article in his

head, "is why particles traveling faster than |ight
shoul d nmean anythi ng about tine."

"Yes, that's it. John always junps over that, into a
| ot of stuff about receivers and focusing."

"The nmyopia of a nan who has to actually make
the dammed thing work. Understandable. Well |ook,
you renenber what Einstein showed a century

ago--that light was a kind of speed limt?"

"Yes."
"Well, the mndl ess, popular description of relativity
is---" here he arched his eyebrows, as if to put vis-
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i bl e, disdainin. g quotation marks about the next
phrase "--that 'everything is relative.' Meaningless
statenment, of course. A better shorthand is that there

are no 'privileged observers in the universe."
"Not even physicists are privileged?"

Geg smiled at the jibe. "Espetialljt physicists, since
we know what's go'rag on. Point is, Einstein showed
that two people noving with respect to each other

can't agree on whether two events happen at the

same tinme. That's because light takes a finite "time to
travel fromthe events to the two people, and that

time is different for each person. | can show you that
with some sinple mathematics--"

"Ch, don't, truly." She | aughed.

"Agreed. This is a party, after all. Thing is, your
husband has gone after some big fish here. H's

tachyon experinment takes Einstein's ideas a step. further,
in a way. The discovery of particles traveling

faster than |ight means those two noving observers

won't agree about which event cane first, eithelL

That is, the sense of tine gets scranbled.”

"But surely that's nerely a difficulty of comunication
A problemwi th the tachyon beams and so

on.

"No, dead wong. It's fundanmental. See, the 'light
barrier,' as it was called, kept us in a universe which
had a di sordered sense of what's sinultaneous. But at

| east we could tell which way tinme flowed! Now we

can't even do that."

"Using these particles?'. Marjorie said doubtfully.

"Yes. They rarely occur in nature, we think, so we
haven't seen the effects of them before. But now-"

"Wwuldn't it be nore exciting to build a tachyon
spaceshi p? Go to the stars?"

He shook his head fiercely. "Not at all. Al John

can make is streans of particles, not solid objects.
Anyway, how do you get onto a spaceshi p noving

by you faster than light? The idea's nonsense. No, the
real inmpact here is the signaling, a whole new kind of
physics. And I ... I'mlucky to be inonit."
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Marjorie instinctively put her hand out and patted

his arm feeling a burst of quiet joy at this |last sentence.
It was good to see soneone wholly invol ved

wi th somet hing beyond hinself, especially these

days. John was the same way, of course, but with

John it was somehow different. H's enptions were

bottled up in an obsession with machinery and with

some i nner turbul ence, alnpbst a defiant anger at the

uni verse for withholding its secrets. Perhaps that was
the di fference between nmerely thinking about experinents,
as Geg did, and actually having to do them

It nmust be harder to believe in serene nmathematica
beauti es when you have dirty hands.

Janmes approached. "G eg, have you any infornmation
on the p,,olitical mood in Washi ngton? | was
wonderi ng. .

Marjorie saw t he nonment between herself and

G eg was broken and she moved off, surveying the

geonetry of her guests. Janes and Greg fell to discussing
politics. Geg shifted conversational gears

i mredi ately. They qui ckly disposed of the incessant
strikes, the Trades Union Council taking nost of the

bl ane. Janmes asked when the American governnent

m ght reopen the stock nmarket. John was hovering

rat her awkwardly. How odd, Marjorie thought, for a

man to be so ill at ease in his own hone. She sensed,
fromthe winkling of his brow, that he was uncertain
whether to join the two men. He knew nothing of the

stock market and rather despised' it as a form of ganbling.
She sighed and took pity on him

"John, cone and give me a hand, will you? I'm
going to put the first course on the table now "

He turned with relief and foll owed her into the
house. She checked the nottled gray pt and

touched up the plates with carrot curls and |ettuce
from her vegetabl e garden. John hel ped her set out
butter pats and Mel ba toast nade from homne- baked
bread. He gingerly popped open sone of her honenmade
Wi ne.

Marjorie went anong the knots of conversing peo-
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pl e, shepherding themwith little bursts of bright invitation
toward the dining table. She felt rather like a

sheep dog, doubling back to urge on those who had

snagged at a point of interest and had stopped drifting
in fromthe garden. There were nurmured coments

of appreciation at the table, set with flowers

fromthe garden and individual candles cleverly

folded into the napkins. She organi zed them ar ound

the table, Jan next to James as they seened to be getting
on well together. Greg sat by Heather; she

seenmed a bit nervous about this.

"Marjorie, you're a marvel," Heather decl ared.
"This pt is delicious--and this is hone-nade
bread, isn't it? However do you manage, with the
power rationing and everything?"

"Cod, yes. Terrible, isn't it?" Geg exclaimed. "

mean the power rationing," he added quickly. "The

pfit is excellent. Good bread, too. But to have electricity
only four h.ours a day--incredible. | don't

know how you people can live with it," and the table
dissolved into "It's an experinental neasure, you

understand” ... "think it will last?" ... "too nany
inequities" ... "factories get power, of Course"
"staggered working hours" ... "ones who suffer--old
codgers like us" ... "the poor don't care, do

they?" ... "as long as they can open a tin of beans
and a pint of beer"... "the wealthy who have all the
el ectrical gadgets who" ... "that's why it'll be
throwmn straight out" ... "I just do everything at the
same time, laundry and vacuum ng and" ... "between

ten and noon and the evening hours"
"Next nonth will be worse, when the hours change

round again" ... "East Anglia gets what the M dl ands
are getting now, twelve to two and eight to

ten"--

John put in, "How long will it be before East

Anglia gets this Six to eight tinme slot again? It's good
for dinner parties, at least."

"Not until Novenber," Marjorie answered. "Coronation
nmont h. "
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"Ah, yes," Geg murnured. "Dancing in the dank
dark."
"Wl |, they may nmake an exception," Heat her

sai d, somewhat daunted by Greg's wy tone.
n |_b\,\/?|l

"By letting the power stay on. So people round the
country can all see it."

"Yes," Marjorie said, "London won't need extra
power to put it on. Cone to think of it, a Coronation
is quite ecological."

"You intend 'ecological' to nmean 'virtuous,' don't
you?" Greg asked.

"We-e-ell." Marjorie drew out the word while she
tried to judge just what Greg neant. "I know that's a
m suse of the word, but really, at a Coronation they
al ways use horse-drawn coaches and the Abbey will

be lit by candles. And they don't need any heat there
with all the peers in their furred robes."

"Yes, | love to see them" Jan said. "S°colorful."
"Quite public-mnded, too, the peers." Jane

stated judiciously. "They've been very hel pful to the
governnent. Getting |legislation through speedily and

SO on. "

"Ch, yes." Geg sniled. "They' |l do anything for
the worker, except becone one."

To a chorus of agreeing chuckl es, Heather added,
"/ell, yes, anyone would rather tal k than work. The
peers just fill the air with their speeches."

"And fromwhat |'ve seen, vice versa," Geg responded.

Janmes' face stiffened. Marjorie suddenly remenbered

that he had an influential relative in the House

of Lords. She stood quickly and nurnured sonething

about fetching the chicken. As she left,

Mar kham started a sentence about the American

vi ew of the opposition party and James' thin-Iipped
mout h rel axed. One end of the table focused on

Geg's political stilettos and at the other Janes asked,
"It still seenms strange saying 'the King' after a whole
lifetime of 'the Queen,' doesn't it?"
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Marjorie returned with a | arge casserol e of chicken

in cream sauce 'with spring vegetables and a rice pi-laff.
Appreciative murnurs greeted the wash of

steany aroma that rose when she lifted the lid. As

she served the chicken, the conversation fragnented,

James and Greg tal king about the |abor |aws, the others
tal king of the forthcom ng Coronation. Queen

El i zabeth had abdi cated in favor of her eldest son

the previous Christmas and he had chosen. to be

crowned on his fiftieth birthday, in Novenber.

John had gone to get nore wi ne, a hone-nmade
hock this t'nne.

"I think it's a terrible waste of noney," Heather decl ared.
"There are so nany better things we could

spend the noney on than a Coronation. Wat about

cancer for instance? The statistics ar horrifying. One

in four, is it now?" She abruptly fell silent.

Marjorie knew the cause, and yet it seened pointless
to smooth over it. She |eaned forward. "How is
your not her?"

Heat her did not hesitate to take up the topic;

Marjorie realized she needed to talk about it. "Munmy's
doing fine, all things considered. | nean, she's
deteriorating, of course, but she really seens to have
accepted it. She was dreadfully afraid of being doped
up at the end, you know. "

"She's not going to be?" John asked.

"No, the doctors say not. There is this new el ectronic
anaesthetic thing."

"They sinply tap into the superficial brain centers?
Janmes added. "It blocks the perception of pain.
Much | ess risky than chem cal anaesthetics."”

"Less addictive, too, | suppose?" Geg asked.

Heat her blinked. "I hadn't thought of that. Could
you get addicted?"

"Maybe not, if they sinply turn off the pain," Jan
said. "But That if they find a way to stinmulate the
pl easure centers as wel | ?"

"They al ready have," G eg murnured.
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"Real | y?" Marjorie said. "Are they using that,
too?"

"They don't dare.
nality.

Janmes spoke with an air of fi~

"Well, in any case," Heather continued, "it's al
ghuite beside the point for Munmy. The doctors

aven't a clue howto stop the cancer she has."

Before interest could center on details of the prog~
nosis, Marjorie steered talk to other subjects.

When t he tel ephone rang John answered. A reedy
voice identified itself as Peterson.

"I wanted to let you know before | packed it in for

the night," he said. "I'min London; the Council's European
nmeeting just broke up. | think I've got what

you need, or at |east part of it."

"Trenendous, " John said rap, idly. "Bl oody good."
"l say 'part' because |'mnot sure the Anericans
will send everything you need. They say there are
ot her uses they have in mind. Uses aside fromthis
tachyon business, | nean."

"Could | get a list of what they have?"

"I"'mworking on it. Listen, | nust ring off. Wanted
to let you know. "

"Right. Fine. And, and thanks!"

The news changed the tenor of the party. Heather
and Janes knew not hi ng of John's experiment, so
there was much explaining to do before they could
understand the inport of the tel ephone call.Renfrew
and Mar kham t ook turns expl ai ning the basic idea,
ski ppi ng over the conplicated matter of Lorentz
transformati ons and how tachyons coul d propagate
backward in time; they would have needed a bl ackboard
to nake the attenpt. Marjorie cane in from

the kitchen, wi ping her hands on an apron. The
men' s voi ces were authoritative, boomng in the
smal | dining room Candlelight bathed the faces
around the table in a pale yellow gl ow. The wonen
spoke with rising inflections, questioning.
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"It seems sange to think of the people in one's

own past as real," Marjorie said distantly. Heads
turned towards her. "That is, to i mgine themas, as
still alive and changeable in sone sense ..."

The conpany sat silent for a nmonent. Severa

frowned. Marjorie's way of putting the issue had
caught them of f bal ance. They had spoken often this
eveni ng of things changing in the future. To imagine
the past as alive, too, as a noving and f. |exing

t hi ng- -

The nonent passed, and Marjorie returned to

the kitchen. She canme back with not one but

three desserts. Wen she set them down, the piece de
rsistance--a meringue confection Wth early rasp-berries
and whi pped cream -created the wave of ahs

she had anticipated. She followed this in short order
with pots of strawberry nousse and a | arge gl ass

bow of carefully decorated sherry trifle.

"Marjorie, you' re too nuch," James protested

John sat and beaned silently as the guests heaped
prai ses on his wife. Even Jan managed two hel pi ngs,
though she refused the trifle.

"I think," Greg coomented, "that sweets nust be
the English substitute for sex.”

After dessert the party noved near the fireplace as
Greg and John cleared away the dessert plates.

Marjorie felt a warmrel axati on seeping through her

as she brought in the tea things. The room had taken
on a chill as darkness deepened; she added a snall,
glimrering candl e heater to warmthe cups. The fire
crackl ed and shot an orange spark onto the worn carpet.

"l know coffee is supposed to be bad for you but
I nmust say it goes better with |iqueurs,” Marjorie observed.
"Wbul d anyone |ike some? W' ve got

Dranmbui e, Cointreau, and G and Marnier. Not honmenade."

She 'felt a relaxed sense of acconplishment now
that the neal was over. Her duties ended with
handi ng out the cups. Qutside, a wind was getting
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up. The curtains were open and she could see the sil houetted
pi ne branches tossing outside the w ndows.

The living roomwas an oasis of |light and peace and
stability.

As if reading her thoughts, Jan quoted softly:
"Stands the church clock at ten to three? And is there
honey still for tea?"

They all exaggerated, Marjorie thought, especially’

the press. History was a series of crises, after all, and
they'd all survived so far. John worried about it, she
knew, but really, things hadn't changed all that nuch.
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CHAPTER SI X

SEPTEMBER 25, 1962

GORDON BERNSTEIN PUT DOWN HI' S PENCI L W TH DE-

|iberate slowness. He held it between thunb and
forefinger and watched the tip trenble in the air. It
was an infallible test; as he brought the pencil |ead
near the formca table top, the jittering of his hand
made a tick-tick-tick rhythm No natter how strongly
he willed the hand to be still the ticking continued.
As he listened it seened to swell and becone | ouder
than the muted chuggi ng of the roughi ng punps

around him

Abruptly Gordon smashed the pencil down, gouging
a black hole in the table, snapping off the |ead,

splintering the wood and yel | ow paint.
"Hey, ah--"

CGordon's head jerked up. Al bert Cooper was
standi ng beside him How | ong had he been there?

"1, ah, checked with Doctor G undkind," Cooper
said, looking away fromthe pencil. "Their whole rig
is off the air."

file:/l/F|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (63 of 538) [5/21/03 1:03:43 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
5 2 Gregory Benford

"You | ooked it over yourself?" Gordon's voice
came out thin and wheezi ng, overcontroll ed.

"Yeah, well they're kinda gettin' tired of ne com ng
around, " Cooper said sheepishly. "This tinme they

unplugged all their stuff fromthe wall outlets, even."
Gordon nodded silently.
"Well, | guess that's it."

"What do you nmean?" Gordon said evenly.
"Look, we've been working on this for--what?-
four days."

" goo"

‘"we're at a dead end."
' why 2"

"Grundki nd's | owtenperature group was the | ast
candi date on our list. W' ve got everybody in the

bui | di ng shut down."
"Ri ght."

"So this noise it can't be spillover fromthem?"
"Uh huh."

"And we know it isn't leaking in from outside."
"The chicken wire we w apped around the apparat us
proves that," Gordon agreed, nodding at the

met al cage now enbracing the entire nmagnet assenbly.
"I't should shield out stray signals."

"‘eah. So it has to be sone screwup in our electronics."
"Nope. "

"Way not ?" Cooper demanded i npatient13a "Hell
maybe Hew ett-Packard is shittin' us on the specs, how
do we know?"

"We've checked the rig ourselves."
"But that's got to be it."

"No," Gordon said with conpressed energy. "No,

there's sonmething else." H's hand shot out and

sei zed a stack of x-y recorder plots. "I've been taking
these for two hours. Look."

Cooper paged through the red-gridded sheets.
"“well, it looks a little |l ess noisy. | nmean, the noise has
got sone reqgular spikes init."

"I tuned it in. Inproved the resolution.”
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"So? It's still noise," Cooper said irritably.

"No, it isnt:"

"Huh? O course it is."

"Look at those spikes |I brought up out of the hash.
Look at their Spacing."

Cooper fanned the sheets out on the formca table

top. After a noment he said, "lI'mjust yeballing it,
but ... well, looks like they come at only vo different
intervals.”

CGordon nodded energetically. "Correct. 'That's

what | noticed. What we're seeing here is a | ot of
background noi se--dammed if | know where that's
coming from-with some regular stuff on top."
‘g-tow d you get these plots?"

"Used the lock-in correlator, to cull out the genuine
noi se. This structure, this spacing--it's there,
probably been there all the tinme."

"W just never |ooked closely enough.”

"W '"knew it was garbage, and why study garbage?
Stupid." Gordon shook his head, sniling

wyly at hinself.

Cooper's forehead winkled as he stared off into
space. "I don't get it. What've these pul ses got to do
with the nucl ear resonance?"

"l don't know. Maybe nothing."

"But, hell, that's what this experinent is. |'m neasuring
the big nucl ear resonance spi ke, when we flip

the spins of the atomic nuclei. These pul ses--"
"They're not resonances. Not as | understand a

si mpl e resonance, anyway. Something's tipping over
those nucl ear spins, all right, but ... wait a sec."
Cordon stared down at the x-y graphs. H s left

hand tw tched absently at a button on his runpled
blue shirt. "I don't think this is any sort of frequency-dependent
effect.”

"But that's what we're plotting. The intensity of the
signal received, versus the frequency we see it at."
"Yes, but that assunes everything' s steady."

"Well, it is."

"Who says? Suppose the noise comes in bursts?”
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"Wy should it?"

"Dam it!" Gordon slamed a fist down, sending

the snapped pencil skittering off the table. "Try the
idea on for size! Wiy is it every student wants things
spel | ed out for hinP"

"Wel |, okay." Cooper earnestly knitted his forehead
into a worried expression. Gordon could see the

man was obviously too tired to do any real thinking.
For that matter, so was he. They'd been hammering
away at this nightmare problem for days, sleeping a

m ni mal anount and going out for neals in greasy
fast-food franchises. Hell, he hadn't even got down
to the beach to do any jogg' ng. And Penny--Christ,
he' d hardly caught a glinpse of her. She'd said

sonet hing abrupt and feisty to himlast night, just
before he fell asleep and it hadn't registered with
himuntil he was getting dressed, alone, this norning.
So there was sone patching-up to do there,

when he got home. |If he ever got hone, he added, because
he was dammed if he'd give up on this puzzle

until...

"Hey, try this," Cooper said, jarring Gordon out of
his rmusing. "Suppose we're seeing a time-varying input
here, the way you said it was, you know, days
agogwhen ,,e started searching for outside noise
sources. Qur transcribing pen is moving at a constant
rate across the paper, right?" Gordon nodded. "So
these spi kes here are spaced about a centineter

apart, and then two spaced half a centinmeter. Then a
one centineter interval, three half-centineters, and

SO on. "

CGordon suddenly saw what he was driving at, but
he | et Coop finish

"That's the way the signal came in, spaced out in
time. Not frequency, tinme."

Gordon nodded. It was obvious, now that he

stared at the wi ggles and peaks of the recording

pens. "Sonething coming in bursts, all across the frequency
spectrum we' re studying." He pursed his
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lips. "Bursts with long intervals between them then
sone with shorter intervals."

"Ri ght." Cooper nodded enthusiastically. "That's
it."

"Short oneS, long ones... Short, long, short, short.
Like ..."

"Li ke a goddamed code," Cooper fi nished.

Cooper wi ped at his nouth and stared at the x-y
recordi ngs.

"Do you know Morse code?" Gordon asked him
quietly. "I don't."

"Well, yeah. | did when | was a kid, anyway."

"Let's lay out these sheets, in the order | took the
data." Gordon stood up with renewed energy. He

pi cked the broken pencil off the floor and inserted it
in a. pencil sharpener and started turning the handle.
It made a raw, grinding noise.

When | saac Lakin canme into the nucl ear resonance

| aboratory anyone, even a casual visitor, could tell it
was his. O course, the National Science Foundation

paid for essentially all of it, except the war surplus

el ectronics gear acquired fromthe Navy, and the University
of California owned the i nmense pancake

magnets under a Grantor's Assignment, but in any

useful sense of the tertn the |aboratory bel onged to

I saac Lakin. He had established his reputation at MT

in a decade of sound work, research occasionally

fl ecked by the sparkle of real brilliance. Fromthere

he had gone to General Electric and Bell Labs, each

step taking himhigher. When the University of California
began buil ding a new canpus around the

Scripps Institute of Qceanography, Lakin becane one

of their first "finds." He had the contacts in Washington
and brought a big chunk of nobney with him

money that translated into gear and | ab space and

slots for junior faculty. Gordon had been one of the
first to fill those slots, but fromthe begi nning he and
Lakin had failed to hit it off. Wen Lakin came into

file:/l/F|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (67 of 538) [5/21/03 1:03:43 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
5 Gregory Benford

CGordon's lab he usually found somnethi ng out of

pl ace, a snarl of wires that alnost tripped him a
dewar poorly secured, sonething that soured his
nood.

Laki n nodded to Cooper and nurrmured a hello to
Gordon, his eyes scanning the |ab. Gordon quickly

| ed Lakin through a summary of their process of
elimnation. Lakin nodded, smling faintly, as Cooper
then detailed the weeks he had spent checking and
rechecking the rig. As Cooper went on Lakin drifted
away, thunbing a knob here, studying a circuit there.

"These | eads are reversed," he declared, holding
up wiring with alligator clips attached.

"That unit we aren't using anyway," CGordon replied
mldly. Lakin studied Cooper's circuitry, made

a remark about assenblying it better, and noved on
Cooper's voice foll owed himaround the | arge | aboratory
bay. To Cooper, describing an experinment was

like field-stripp'nmg arifle, each part inits place and
as necessary as any other. He was good and he was
careful, but he hadn't the experience to go for the
throat of a problem Gordon saw, to give only the essential s.
Well, that was why Cooper was a student

and Lakin a full professor.

Lakin flipped a switch, studied the dancing face of
an oscilloscope, and said, "Sonething's out of alignnment."

Cooper scurried into action. He tracked down the
snag, setting it right in a few nmonents. Lakin nodded
in approval. CGordon felt a curious tightness in

his chest ease, as though it had been hinself being
tested, not Cooper.

"Very well, then," Lakin said finally. "Your results?"

Now it was Gordon's turn to perform He chal k-tal ked
his way through their ideas, followed them up

with the data displays. 'He gave Cooper credit for
guessing there was a coded nessage in the noise. He
pi cked up a recorder sheet and showed it to Lakin,
poi nting out the spacings and how they were al ways
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close to either one centineter or 0.5 centineters,
never anything el se.

Lakin studied the jittery lines with their occasiona
sharp points, like towers jutting up through a fog-shrouded
cityscape. Inpassively he said, "Nonsense."

Gordon paused. "I thought so, too, at first. Then

we decoded the thing, assigning the 0.5 centineter
intervals as 'short' and one centineter as 'long' in
Morse code. " '

"This is pointless. There is no physical effect
whi ch coul d produce data |ike these." Lakin glanced
around at Cooper, clearly exasperat ed.

"But look at a ranslation fromthe Mrse," Gordon
said, scribbling on the blackboard. ENZYME | NH BI TED
B

Lakin squinted at the letters. "This is fromone
sheet of recorder paper?”

"Well, no. Three together."
"Where were the breaks?"

"ENZYM on the first, E INH B on the second,
ITED B on the third."

"So you haven't got a conplete word at all."
"Well, they are serial. | took themone after the

other, with just a quick pause to change paper."
"How | ong?"

"Ch ... twenty seconds."

"Ti me enough for several of your 'letters' to go by
undet ected. "

"Wel |, maybe. But the structure
"There is no structure here, nerely guesswork."

CGordon frowned. "The chances of getting a set of
wor ds out of random noi se, arranged this way--"

"How do you space the words?" Lakin said
"Even in Mrse code there's an interval, to tell you
where one word stops and anot her begins."

"Doctor Lakin, that's just what we've found. There
are two-centimeter intervals on the recordings
rvveen each word. That fits--"
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"l see." Lakin took all this stoically. "Quite convenient.
Are there other ... messages?”

"Sone," CGordon said evenly. "They don't nake a
great deal of sense."

"l suspected as much."

"Ch, there are words. 'This' and 'saturate'--what
are the odds against getting an eight-letter word like
that, offset on each side with two-centineter spacings?"

"Umm " Lakin said, shrugging. Gordon al ways
had the feeling that at such nonents Lakin had sone
expression in his native | anguage, Hungarian, but

couldn't translate it into English. "I still believe it to
be ... nonsense. There is no physical effect such as
this. Interference fromoutside, yes. | can believe that.

But this, this James Bond Mdrse code no."

Wth that Lakin shook his head quickly, as though
erasing the matter, and ran a hand through his thin-

ning hair. "I think you have wasted your tinme here."
"l don't really--"

"My advice to you is to focus on your true problem

That is to find the source of noise in your electronics.
I fail to understand why you cannot seek it

out." Lakin turned, nodded to Cooper curtly, and

was gone

An hour after Lakin had left, after the equi pnent

was turned off or cycled down, the data collected,

the | ab books conpiled and details filled in, Gordon

waved goodbye to Cooper and wal ked out into the

Il ong corridor leading to the outside. He was surprised;

the gl ass doors showed gat hering gl oom and

Venus rising. Gordon had assuned it was still late afternoon
The frosted glass in each office door was

bl ack; everyone had gone home, even Shelly, whom

he'd counted on tal king to.

Wel | then, tonorrow. There was always. tinme tonorrow,
Gordon thought. He wal ked down the corridor
woodenly, lurching to the side as his briefcase
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banged agai nst a knee. The |l abs were in the basenent
of the new physics building. Because of the

sl ope of the shoreline hills, this end of the building
gave out onto flat |and. Beyond the glass doors at the
end of the corridor night crouched, a black square.
Cordon felt that the tel escoping hallway was sw mr ng
past him and realized that he was nore tired

than he thought. He really ought to get nore exercise,
stay in shape

As he watched, Penny stepped into the franed
dar kness and pushed t hrough

"Ch," he said, staring at her blankly. He renmenbered
that he had munbl ed a prom se this norning

‘"to come hone early and make supper. "Ch dam.”
"Yes. | finally got tired of waiting."

"God, I'msorry, I, | just He made a gawky
gesture. The plain fact was that he had conpletely
forgotten, but it didn't seemw se to say that.

"Honey, you get too wapped up." Her voice softened
as she studied his face.

"fiNel1, I know, I ... I'mreally sorry, God | am...
He thought, self-accusingly, | can't even get started on
an apol ogy. He stared at her and marveled at this
compact, well -designed creation, wonanly and

slight, making himfeel bulky and awkward. He really
ought to explain howit was with him how the

probl ems took up all the space inside himwhile he

was wor ki ng on them | eaving roomfor nothing

el se--not even for her, in a sense. It sounded harsh

but it was the truth and he tried to think of a way to
tell her that w thout

"Sometimes | wonder how | can |ove such a
dope, " she said, shaking her head, a snall smle beginning.

"Well, | amsorry, but ... let nme tell you about the
set-to we had with Lakin."

"Yeah, do tell." She bent over to pick up his briefcase.
She was wiry and she lifted the bul gi ng case

without difficulty, shifting her hips. Despite his fatigue,
CGordon found hinsel f studying the notion
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The tightening of her skirt made her thighs leap into
outline beneath the fabric. "C non, what you need is
food." He began his story. She nodded at his words

and | ed the way out the back and around the liquid
nitrogen filling station and down into the small parking
| ot, where safety | anps cast shadows of the

guard railings, making a stretched and warped fretwork
on the fresh bl ackt op.
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CHAPTER SEVEN

PENNY TURNED THE | GNI TI ON KEY AND THE RADI O

came alive, blaring a,shrill, ",P, epsi Cola hits the spot!
Twel ve full ounces, that s a |ot-- Gordon reached over
and clicked it off.

Penny pulled out of the parking | ot and onto the

boul evard. Cool night air fanned her hair. The
strands were nousy brown at the scal p but then
Iightened into blond, bleached by sun and the riofine
of swinmm ng pools. A sea tang thickened the soft
breeze.

"Your nother called,"” Penny said carefully.

"Ch. You told her 1'd call back?" Gordon hoped
this would chop off the subject.

"She's flying out soon to visit you."
"vVhat ? Goddamm, why?"

"She says you're not witing her at all any nore
and she wants to see what the west coast is |ike, anyhow
She' s thinking of noving out here." Penny kept
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"Ch, Christ." He had a sudden nental picture of

his nmother in a black dress, wal king down Grard
Avenue in the yell ow sunlight, peering in the w ndows
of the shops, a full head shorter than everyone

el se going by. She would be as out of place as a nun
in a nudist col ony.

"She didn't know who | was."
"Huh?" The inmage of his nother frowning at the

thinly clad girls on Grard distracted him
"She asked if | was the cleaning | ady."

n G]_ n

"You haven't told her we're living together, have
you?"

A pause. "I will."

Penny made a hunorless smle. "Why haven't you
al ready?"

He | ooked out the side w ndow, which was

snmeared with oil where he had been | eaning his head

against it, and studied the scattering of jewellike

lights. La Jolla, the jewel. They were runni ng down

the bunpy canyon route and the fresh, minty scent

of the eucal yptus stands filled the car. He tried to
| ace hinself back in Manhattan and | ook on things

omthat angle, to anticipate what his nother woul d

think of all this, and found it inpossible.
"Is it because |'mnot Jew sh?"
"CGood God, no."

" "But if you had told her that, she'd be out here in
a flash, right?"

He nodded ruefully. "Unh huh."

"'*You going to tell her before she arrives?”
"Look," he said with sudden energy, turning in

the bucket seat to face her, "I don't want to tell her
anything. | don't want her butting into ny life. Qur
life."

"She's going' to ask questions, Gordon."
"Let her ask."
"*You won't answer?"

"Look, she's not going to stay in our apartnent,
she doesn't have to know you live there, too."
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Penny rolled her eyes. "Oh, | get it. Just before she
gets here, yQu'll start hinting that maybe | shoul d
pick up a few of ny things that are |lying around the
apart ment ? Maybe take ny face creamand birth control
pills out of the nedicine chest? Just a few subtle

t ouches?"

He wilted under her withering tone. He hadn't

thought that clearly, but yes, sone idea |like that had
been floating around in his nnd. The ol d game: defend
what you have to, but hide the rest. How | ong

ago had he gotten into that pattern with his nother?
Since Dad died? Christ, when was he going to stop
being a kid?

"I"'msorry, | ..."
"Ch, don't be aretard. It was just a joke."

They both knew it wasn't a joke, but instead hung
somewhere in that space between fantasy and a reality
about to materialize, and that if she had said
not hi ng he woul d have stunbled his way into the
suggestion eventually. It was this uncanny way she
had of seeing his mnd working on a problemwth
its blunt tools, and then | eaping ahead to the spot he
woul d reach, that endeared her to himat the nost
unlikely of nonments. By tipping over the rock and
exposi ng the wornms underneath she had nade it
easy for him there was no alternative but to be
honest. "God dam, | |ove you," he said, suddenly
grinni ng.

Her smile took on a wy cast. Beneath the flickering
street lights she kept her eyes intently on the

road. "That's the trouble with going donmestic. You

move in with a nan and pretty soon, when he says

he | oves you, you hear underneath it that he's thanking
you. So, you're wel cone."

"What's that, WASP w sdon®?"
"Just nmaking an observation."

"How do you girls on the west coast get so snart
so fast?" He leaned forward, as if questioning the
California | andscape outsi de:

"CGetting laid early helps a lot," she said, grinning.
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This was anot her sore point with him She had
been the first girl he had slept with and when he told
her that, at first she wouldn't believe it. Wen she

"made a j oke about giving | essons to a professor he

had felt his veneer of eastern sophistication shucked

away. He had begun to suspect, then, that he used

that intellectual carapace to protect hinself fromrub-b' ng
agai nst the uncertainties of life, and particularly
fromthe spikes of sensuality. As he watched the

stucco beach cottages go by, Gordon thought, a bit

grimy, that nmerely acknow edging a flaw didn't

mean you had overcone it. He still felt a certain uneasi ness
at Penny's direct, straightforward approach

Maybe that was why he couldn't think of her and his

nmot her in the sane world together, nuch less their

meeting in his apartnent, with Penny's clothes in the
closet as silent testinonial.

He inpul sively reached out and switched on the
radio. Its tinny voice sang, "Big gurrls don't cry--"
and he snapped it off.

"Let it play," Penny said.

"I't's junk."

"Fills up the air," she said meaningfully.

He turned it back on with a grinmace. 'Over the refrain
of "Bi-ig gurrls?" he said, "Hey, it's the 25th,

isn't it?" She nodded. "The Liston-Patterson fight's
on. Wait a sec." He thumbed the 'dial and found a

staccato announcer filling in pre-fight statistics.
"Here. They're not televising it. Look, drive on into
Pacific Beach. W'Ill eat out. | want to hear this."

Penny nodded silently and Gordon felt an Odd sensation
of relief. Yeah, it was good to get away from

your own problens and listen to two guys pound

each other to a pulp. He had picked up the habit of
following the fights fromhis dad around the age of
ten. They would sit in the overstuffed chairs of the
living roomand listen to the excited voices comni ng
fromthe big brown ol d-fashioned Mdtorola in the
corner. His father's eyes jerked back and forth, bl ank,
see' ng the punches and feints described froma thou-
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sand mles away. Dad had been overwei ght even

then and whei a he unconsci ously threw an inagi nary
punch, jerking his right el bow forward, the fat

fl apped on his upper arm Gordon could see the flesh
move even through his father's white shirt, and

wat ched to see if the ash on his cigar would jerk off
and crunble into a gray stain on the carpet. It always
did, at |east once, and his nother would come in on
the mddle of the fight and cl uckcluck about it and

go out to get the dust pan. Dad would wink at him
when there was a good punch or sonebody went

down, and Gordon would grin. He renmenbered it

now as al ways happening in the sumrer, so that a
traffic humdrifted up from12th Street and 2nd Avenue,
and his father always had damp crescents

under his arnpits when the fight was over. They.

drank cokes afterward. It had been a good tine.

As they entered the Linmehouse, Gordon pointed to a
far table and said, "Say, there are the Carroways.
What does that rmake our average?"

"Seven out of twelve," Penny pronounced.

The Carroways were proni nent astrononers, an

English couple recently recruited into the Physics Departnent
faculty. They were working at the forefront

of the field, struggling with the recent discovery of

the quasi-stellar sources. Elizabeth was the observer

of the pair, and spent a good deal of tine nearby at

Pal omar, taking deep plates of the sky and searching

for nore reddened points of light. The red shifts
indicated that the sources were very far away and

thus incredibly |um nous. Bernard, the theoretician,
thought it pretty likely that they were not distant

gal axies at all. He was working on a nodel which regarded
the sources as expelled |unps fromour own

gal axy, all rushing away fromus at very nearly the

speed of light and thus red-shifted. Either way, neither
had the tine to cook, and they seened to prefer

the sane restaurants Gordon and Penny frequented.
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CGordon had noticed the correlati on and Penny was
keeping track of the statistics.

"The resonant effect seens to be holding up,"” Gordon
said to Bernard as they wal ked by. Elizabeth

| aughed, and introduced themto the third nenber

of their party, a conpact man with a piercing way of

| ooki ng straight at people as he tal ked. Bernard

asked themto sit at their table and soon the conversation
turned to astrophysics and the red shift controversy.
Partway through it they ordered the nost

exotic itens they could find on the nenu. The Line-house
was a raCher second-rate Chinese restaurant,

but it was the only one in town and thescientists

were all confirmed in the belief that even second-I evel
Chi nese was preferable to first-level Anerican

Gordon was wondering idly if this was an outcone

of the internationalismof science when he suddenly
realized that he hadn't caught the other nan's nane
correctly. It was John Boyle, the fanpbus astrophysi-cist
who had a long string of successes to his credit.

It was surprises like this, neeting the very best of the
scientific community, that nade La Jolla what it was.

He was very pleased when Penny nade a few funny

remar ks and Boyl e | aughed, his eyes studying her.

This was the kind of thing, nmeeting the great, that
woul d i npress his nmother; for this reason he instantly
decided not to tell her. Gordon listened to the

ebb and flow of the conversation carefully, trying to
detect what quality nmade these col |l eagues stand out
fromthe rest. There was a qui ckness of mind, certainly,
and a |ighthearted skepticismabout politics

and the way the world was run. Beyond that they

seened pretty nmuch |ike everybody el se. He decided
totry a feeler of a different sort.-

"What did you think of Liston knocking out
Pat t er son?"

Bl ank st ares.

"He decked himin only two mnutes of the first
round. "

"Sorry, don't follow that sort of thing," Boyle said.
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"l shoul d i magi ne the spectators woul d be rather
mffed if they paid very nuch for seats.”

"A hundred dollars for a ringside seat," Gordon
sai d.

"Almost a dollar a second," Bernard chuckl ed, and

that got themoff on a conparison of tine per dollar

of all hunman events, considered as a class. Boyle tried
to find the nost expensive of all and Penny topped
himwith sex itself; five mnutes of pleasure and an
entire costly child to bring up if you weren:t careful
Boyl e's eyes tw nkled and he said to her, "Five mnutes?
Not a great advertisenent for you, Gordon."

In the qui ck bubbl e of |aughter no one noticed
Gordon's jaw nuscles clench. He was nildly shocked
that Boyl e woul d assune they were sl eeping together,
and then nmake a joke about it. Dammed irritating.
But talk noved on to other subjects and the
knotting tensi on eased away.

Food arrived and Penny continued to inject witty

asi des, plainly charm ng Boyl e. Gordon admired her
in silence, marveling that she could nmove so easily
t hrough such deep waters. He, on the other hand,
found hinself thinking of something original to say a
m nute or two after the conversation had passed on
to sonmething else. Penny noticed this and drew him
in, feeding hima line to which she knew he al ready
had a funny reply. The Linmehouse swelled with the
hum of talk, the tang of sauces. \When Boyl e produced
fromhis coat pocket a notebook and made an

entry in it, CGordon described how a physicist at a
Princeton party was witing in his notebook, and
Einstein, sitting next to him asked why. "Wenever

I have a good idea, | make sure | don't forget it," the
man said. "Perhaps you'd like to try it--it's handy."
Ei nstein shook his head sadly and said, "I doubt it. |

have only had two or three good ideas in ny life."

This got a good | augh. Gordon beaned at Penny.
She had drawn hi mout and now he was fitting in
wel | .

After dinner the five of them debated going to a
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movi e toget her. Penny wanted Last Year at Marienbad

and Boyl e favored Lawence of Arabia, contending that
since he only saw one filma year he mght as well

take in the best. They voted in favor of Lawence, four
to one. As they left the restaurant Gordon hugged

Penny in the parking | ot outside, thinking, as he

| eaned to kiss her, of the smell of her in bed. "I Iove
you, " he said.

"You're wel cone," she replied, smling.

It seemed afterward, as he |lay beside her, that he had
turned her on the lathe of the light slanting in from
the wi ndow, reformng her in an image that was

fresh each tine. He shaped her with his hands and
tongue. She, in turn, guided and nolded him He

t hought he could sense in her sure nmoves and

choices, first this way and then that, past inprints of
the | overs she had known before. Strangely, the

t hought did not bother him though. he felt that in
some way it shoul d. Echoes of other men canme from

her. But they were gone now and he was here; it

seened enough.

He panted slightly, remi nding hinself that he

ought to get down to the beach and run nore often,

and studied her face in the dimgray street |ight that
| eaked into their bedroom The |lines of her face were
straight, without strategies, the only curves a few
matt ed danp strands of hair across her cheek. Graduate
student in literature, dutiful daughter to an

Qakl and i nvestor, by turns lyrical and practical wth
a political conpass that saw virtues in both Kennedy
and CGol dwater. At tinmes brazen, then timd, then

want on, appalled at his sensual ignorance, reassuringly
startled by his sudden bursts of sweaty energy,

and then soothing with a fluid grace as he coll apsed,
bl ood t hi ckeni ng, beside her

Sonewher e, someone was playing a thin song, Peter,
Paul and Mary's "Lenon Tree."
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"Goddam you're good," Penny said. "On a scale
of one to ten, you get eleven."

He frowned, thinking, weighing this new hypothesis.
"No, it's we who are good. You can't separate

the performance fromthe players."”
"Ch, you're so analytical."

He frowned. He knew that with the conflicted

girls back east it would have been different. Oal sex

woul d have been an el aborate matter, requiring

much prior negotiation and false starts and words

that didn't fit but would have to do: "What about if

we, well ..." and "If, you know, that's what you

want ..."--all leading to a blunt incident, all el bows
and unconfortabl e positions that, once assuned, you

feared to change out of sheer unspoken enbarrassnent.

Wth the intense girls he had known, all that

Woul d have had to happen. Wth Penny, no.

He | ooked at her and then at the wooden walls beyond.

A puzzl ed concern fhckered across his face. He
knew t his was where he should be urbane and casual,

but it seened nore inportant now to get it

right. "No, it's not me or you," he repeated. "It's us."

She | aughed and poked him
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CHAPTER EI GHT

OCTCBER | 4, 1962

GORDON THUMBED THROUGH THE STACK OF MAIL IN

his slot. An ad for a new nusical, Stop the Wrld--I
want to Get Of, forwarded by his nother Not |ikely
he'd be naking it to the fall openings on Broadway

this year; he dropped the ad in the trash. Sonething
called the Citizens for Decent Literature had sent him
a gaudy booklet, detailing the excesses of The Carpetbaggers
and MIler's Tropic of Capricorn. Gordon read

the excerpts with interest. In this forest of parting

t hi ghs, wracking orgasns, and straightforward gymastics
he coul d see noth' ng that would corrupt the

body politic. But General Edwi n WAl ker thought so,

and Barry Gol dwater nmade a caneo appear ance as

savant with a carefully worded warning about the
erosion of public will through private vice. There was
the usual guff about the anal ogy between the US and

the decline of the Roman Enpire. Gordon chuckl ed

and threw it away. It was another civilization entirely,
out here in the west. No censorship group

woul d ever solicit university staff for contributions
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on the east coast; they'd know it was futile, a waste

of postage. Maybe out here these sinpletons thought

the Roman Enpire |ine would appeal even to schol ars.

CGordon gl anced t hrough the | atest Physical Review,

ticking off papers he would read later. C audia

Zinnes had sone interesting stuff about nucl ear resonances,
with clean-1ooking data; the old group at Col unbi a

was keeping up their reputation

Gordon si ghed. Maybe he shoul d have stayed on

at Col unbia on a postdoc, instead of taking the |eap
into an Assistant Professorship so early. La Jolla was
a hi gh-powered, conpetitive place, hungry for fane

and "em nence." A local magazine ran a nonthly

feature titled A University on Its Way to G eatness, ful
of hoopl a and photos of professors peering at conplicated
instrunments, or rumnating over an equation

california goes to the stars, California | eaps ahead,
California trades bucks for brains. They'd gotten

Herb York, who used to be the Deputy Director of

the Defense Departnment, to cone in as the first
Chancel | or of the canpus. Harold Urey cane, and

the Mayers, then Keith Brueckner in nuclear tbeor%a
trickle of talent that was now turning into a steady
stream |In such waters a fresh Assistant Professor

had all the job security of live bait.

Gordon wal ked down the third floor hallways,

| ooki ng at the nanes on the doors. Rosenbluth, the

pl asma t heori st some thought was the best in the
worl d. Matthias, the artist of |ow tenperatures,

the man who held the record for the superconductor
with the highest operating tenperature. Kroll and
Suhl and Piccioni and Feher, each name summoni ng

up at least one incisive insight, or brilliant calcul ation,
or remnarkabl e experinment. And here, at the end

of the fluorescent and tiled sameness of the corridor
Laki n.

"Ah, you received nmy note," Lakin said when he
answer ed Gordon's knock. "Good. We have deci sions
to make."

Gordon said, "Oh? Why?" and sat down across
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the desk from Lakin, next to the wi ndow. Qutside,

bul | dozers were knocki ng over some of the eucal yptus
trees in preparation for the chem stry buil di ng,
grunting nechani cal ly.

"My NSF grant is coming up for renewal ,"” Lakin

said significantly.

CGordon noticed that Lakin did not say "our" NSF

grant, even though he and Shelly and Gordon were

all investigators on the grant. Lakin was the nan

who okayed the checks, the P.I. as the secretaries al-
ways put it--Principal Investigator. It nade a differ-
ence. "The renewal proposal isn't due in until around
Christmas," Gordon said. "Should we start witing it
this early?"

"I't's not witing |I'mtalking about. What are we to
wite about?"

"Your |ocalized spin experinents---"

Laki n shook his head, a scow flickering across his
face. "They are still at an exploratory stage. | cannot
use themas the staple item™

"Shelly's results--"

"'Yes, they are prom sing. Good work. But they are
still conventional, just linear projections of earlier
wor k. "

"That | eaves ne."

"Yes. You." Lakin steepled his hands before him

on the desk. Hi s desk top was conspi cuously neat,
every sheet of paper aligned with the edge, pencils
laid out in parallel

"l haven't got anything clear yet."

"l gave you the nucl ear resonance problem plus

an excel l ent student--Cooper--to speed things up.

expected a full set of data by o .
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"Gordon, | didn't give you that problem by acci-
dent," Lakin said, smling slightly. H's high forehead
wrinkled in an expression of concerned friendliness.
"l thought it would be a val uabl e boost to your ca-
reer. | admit, it is not precisely the sort of apparatus

you are accustoned to. Your thesis probl em was
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nmore straightforward. But a clean result woul d

clearly be publishable in Phys Rev Letters, and that
could not fail to help us with our renewal. And you,
with your position in the departnent."

Gordon | ooked out the wi ndow at the machi nes

chewi ng up the | andscape, and then back at Lakin. Physical Review Letters was the prestige iourna
of

physi cs now, the place where the hottest results were
published in a natter of weeks, rather than having to
wait at Physical Review or, worse, sone other physics
iournal, for month after nonth. The flood of information
was forcing the working scientist to narrow his
reading to few journals, since each one was geteing
thicker and thicker. It was like trying to drink froma
fire hose. To save tine you began to rely on quick
sunmmaries in Physical Review Letters and pronised
yoursel f you would get around to reading the | onger
journal s when there was nore tine.

"That's all rue," Gordon said nmldly. "But | don't
have a result to publish."

"Ah, but you do," Lakin murnmured warmy. "This

noi se effect. It is nmost interesting."

Gordon frowned. "A few days ago you were saying

it was just bad technique."

"I was a bit tenmperanmental that day. | did not fully
appreciate your difficulties." He conbed | ong fingers
through his thinning hair, sweeping it back to revea
white scalp that contrasted strongly with his deep
tan. "The noi se you have found, Gordon, is not a
sinpl e aggravation. | believe, after some thought,
that it nmust be a new physical effect.”

CGordon gazed at himin disbelief. "What kind of
effect?" he said slowy.

"l do not know. Certainly something is disturbing

t he usual nucl ear resonance process. | suggest we cal
it 'spontaneous resonance' just to have a worKking
nane." He snmiled. "Later, if it proves as inportant as
| suspect, the effect nmay be naned for you, Gordon--who
knows?"

"But |saac, we don't understand it! How can we
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call it a nane |ike that? ' Spontaneous resonance
means somet hing inside the crystal is causing the

magnetic spins to flip back and forth."
"Yes, it does."
"But we don't know that's what's happeni ng?

"It is the only possible mechanism™" Lakin said
cool ly.

" Maybe. "

"You do not still treasure that signal business of
yours, do you?" Lakin said sarcastically.

"We're studying it. Cooper is taking nore data
right now "

"That is nonsense. You are wasting that student's
time."

"Not in ny judgment."
"I fear your 'judgnent' is not the only factor at

wor k here," Lakin said, giving hima stony | ook
"What does that mean?"

"You are inexperienced at these matters. W are

wor ki ng under a deadline. The NSF renewal is nore

i mportant than your objections. | dislike putt'mg it so
bluntly, but--"

"Yes, yes, you have the best interests of the entire
group in mnd."

"l do not believe | need nmy sentences finished for

nme.

Gordon blinked and | ooked out the w ndow.
"Sorry. "

There was a silence into which the grating of the

bul | dozers intruded, breaking Gordon's concentration
He gl anced into the stand of jacaranda trees further
away and saw a mechanical claw rip apart a

rotten wooden fence. It |looked Ilike a corral, an aged
artifact of a western past now fading. On the other
hand it was nore probably a remant of the Marine

|l and the University had acquired. Canp Matthews,
where foot sol diers were pounded into shape for Korea.
So one training center was knocked down and

another reared up in its place. Gordon wondered
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what he was being trained to fight for here. Science?
O funding?

"Gordon," Lakin began, his voice reduced to a

calmng murmur, "1 don't think you fully appreciate

the significance of this 'noise problenm you're having.
Renmenber, you do not have to understand everything

about a new effect to discover it. Goodyear

found how to make tough rubber accidentally by

dropping I ndia rubber mxed with sulfur on a hot

stove. Roentgen found x-rays while he was funbling

around with a gas-filled electrical discharge experinment."

Gordon grimaced. "That doesn't mnean everyt hing
we don't understand is inportant, though."

"Of course not. But trust my judgnent in this case.
This is exactly the sort of mystery that Phys Rev Let-.

ters will publish. And it will bolster our NSF profile.”
CGordon shook his head. "I think it's a signal."”

"Gordon, you will come up for review of your position
this year. W can advance yot to a higher

grade of Assistant Professor. W could even conceivably
pronote you to tenure."

" go7"

Laki n hadn't nentioned that they could

al so, as the bureaucratese went, give hima "ternina
appoi nt ment . "

"A solid paper in Phys Rev Letters carries nuch
wei ght . "

"Uh huh."

"And if your experinent continues to yield nothing,
I amafraid | will, regretfully, not have very
much evidence to present in support of you."

Gordon studi ed Lakin, know ng there wasn't anything
nore to say. The lines were drawn. Lakin sat

back in his executive chair, bobbing with controlled
energy, watching the inpact of his owm words. His
Ban- Lon shirt encased an athletic chest, his knit

sl acks clung to nuscled | egs. He had adapted well to
California, getting out into the welcom ng sun and

i mproving his backhand. It was a |ong way fromthe
cranped, shadowy labs at MT. Lakin liked it here
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and he wanted to enjoy the luxury of living in a rich
man's town. He would hustle to maintain his position;

he wanted to stay.

“I''l'l think it over," Gordon said in a flat voice. Beside
Lakin's sturdy frane he felt overweight, pale,

awkward. "And |I'll keep taking data," he finished.

On the drive back from Li ndbergh Fi el d Gordon kept

the conversation on safely neutral ground. His

mot her rattled on about nei ghbors on 12th Street

whose nanes he didn't renmenber, nuch less their intricate
fam ly squabbles, their nmarriages, births, and

deaths. Hi s nother assumed he would instantly

catch the significance of the Gol dberg's buying a
place in Mam at |ast, and understand why their son
Jeremy went to NYU rather than Yeshiva. It was al

part of the vast soap opera of |life. Each segment had
meani ng. Some woul d get their comeuppance. O hers
woul d receive, after nuch suffering, their final reward
In his nmother's case he was plainly reward

enough, at least in this life. She oohed at each marve
that looned up in the fading twilight, as they

zoonmed along Route | toward La Jolla. Palmtrees

just growing by the roadside, w thout help. The

white sand of M ssion Bay, unpeopled and unlittered.

No Coney Island, here. No cluttered sidewal ks, no
press of people. An ocean view from Munt Sol edad

that went on into blue infinity, instead of a gray vista
that termnated in the junble of New Jersey. She was

i mpressed with everything; it rem nded her of what
peopl e said about Israel. H's father had been a fervent
Zi oni st, plunking down coin regularly to insure

the honel and. Gordon was sure she still gave,

t hough she never inplored himto; naybe she felt he
needed all his gelt to keep up with the professoring
imge. Well, it was true. La Jolla was expensive. But
CGordon doubted if he would give anything for the
traditional Jew sh causes now. The nove from New

York had severed his connection to all that nunbo
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junbo of dietary laws and Tal nudi ¢ truths. Penny
told himhe didn't seemvery Jewi sh to her, bht he
knew she was sinply ignorant. The WASPl and she'd
grown up in had taught her none of the small giveaway
clues. Still, nost people in California were
probably equally oblivious, and that suited Gordon
He didn't |ike having strangers make assunptions
about hi m before they'd shaken his hand. Getting
free of New York's claustrophobic Jew sh anbi ence
was one of the reasons for comng to La Jblla in the
first place.

They were nearly hone, swi nging onto Nautilus
Street, when .his nmother said too casually, "This
Penny, you should tell ne sonething about her before
| meet her, Gordon."

"What's to tell? She's a California girl."
"' Wi ch nmeans?"

"She plays tennis, hikes in the nountains, has

been to Mexico five times but no farther east than

Las Vegas. She even goes surfing. She's tried to get

me to do it, but I want to get in better shape first. I'm
doi ng ny Canadi an Air Force exercises."

"That sounds very nice," she said doubtfully.

Gordon checked her into the Surfside Mtel two

bl ocks from his apartnent and then drove her over

to his apartnenL They wal ked into a roomfull of the
snmel |l of a Cuban casserol e dish Penny had learned to
make when she was roonming with a Latin American

girl. She came out of the kitchen, untying an apron
and | ooki ng nore donestic than Gordon coul d remenber
her ever being. So Penny was putting on a

bit of a show, despite her objections. H's nother was
ef fusive and enthusiastic. She bustled into the
kitchen to help with the salad, inspecting Penny's
reci pe and bangi ng pots around. Gordon busied hinself
with the wine ritual, which he was just | earning.
Until California he had sel dom had anythi ng that
didn't taste of Concord grape. Now he kept a stock

of Krug and Martaxi in a closet and coul d understand
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the jargon about big noses and full body, though in
truth he wasn't sure what all the terns neant.

H s nother came out of the kitchen, set the table

with quick, clattering efficiency, and asked where the
bat hroom was. CGordon told her. As he turned back to
the uncorking Penny caught his eye and grinned. He
grinned back. Let her Enovid be a flag of independence.

M's. Bernstein was subdued when she returned.

She wal ked with nore of a waddl e than Gordon renenbered,
her invariable black dress bunching as

her slight wobble carried her across the room She

had a di stracted | ook. Di nner began and progressed
with only minor newsy conversation. Cousin |Irv was
going into drygoods sonewhere in Massachusetts,

Uncl e Herb was naki ng noney hand over fist as

usual , and his sister--here his nother paused, as

t hough suddenly renenbering this was a subject she
should not bring up-was still running around with

sonme crazies in the Village. Gordon smiled; his sister,
two years ol der and a whole | ot bol der, was | ooking
after herself. He nmade a renmark about her art, and

how it took tinme to cone to terns with that, and his
nmot her turned to Penny and said, "l suppose you are
interested in the arts, too?"

"Ch yes," Penny said. "European literature."

"And what did you think of M. Roth's new
book?"

"Ch," Penny said, plainly stalling for time. "I
don't believe |I've finished reading it."

"You should. It would help you understand Gordon
so much nore.”

"Huh?" Gordon said. "What do you nean?"

"'"Well, dear," Ms. Bernstein said with a slow, synpathetic
tone, "it could give her sone idea about
well ... | think M. Roth is--you agree, Penny?--is a

very deep witer."

CGordon sniled, wondering if he could allow hinself
an outright laugh. But before he could say anything
Penny murnured, "Considering that Faul kner
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died in July, and Hem ngway | ast year, | guess that
puts Roth sonewhere in the best hundred Anerican
novel i sts, but--"

"Ch, but they were wHting about the past, Penn)”
Ms. Bernstein said adamantly. "H s new one, Letting
Go, is full of--"

At this point Gordon sat back and let his mnd

drift. H's nother was onto her theory about the rise
and preem nence of Jewi sh literature, and Penny was
respondi ng precisely as he could have predicted. His
nmot her's theories rapidly becane confused in her

mnd with revealed facts. In Penny she had a stubborn
opponent, however, who woul dn't knuckle

under to keep the peace. He could feel the tension

ri sing between them There was nothing h could do

to stop it. The issue wasn't literary theory at all, it
was shi ksa versus nmother's | ove. He watched his

nmot her's face as it tightened up. Her |augh Iines,

whi ch actually canme from squinting, grew deeper. He
could break in but he knew how it would go then:

his voice would slide up in pitch without his notidng
it, until suddenly he was tal king with the whine of

the teenager barely past Bar Mtzvah. H s nother always
brought that out in him a triggered response.

Well, this tinme he would avoid that trap

Their voices got |ouder. Penny cited books, authors;
hi s not her pooh-poohed them confidently assured

that a few courses at night school entitled her

to strong opinions. Gordon finished his food, savored
the wine slowy, looked at the ceiling, and finally
broke in with, "Mom it nust be getting late for you,
with the tine difference and all."

Ms. Bernstein paused in md-sentence and | ooked

at himblankly, as if coming out of a trance. "W were
simply having a discussion, dear, you don't need to

get all flustered." She sniled. Penny managed a

mat chi ng wan stretching of the face. Ms. Bernstein

poked at her beehive hairdo, a castle of hair that resisted
change. Penny got up and renoved plates with
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a clatter The pressing silence between them grew.
"C nmon, Mom Best to go."

"Di shes." She began gathering cutlery.
"Henny' || ."
"Ch, then."

She rose, brushed her shiny black dress free of invisible
crunbs, fetched her bag. She went down the

outside steps with a hastening step, clunp clunp,

nmore rapid at the bottom as though fleeing an undeci ded
battle. They took an alleyway shortcut he

knew, their footsteps echoing. Waves nuttered at the
shoreline a block away. Fog fingers drifted and

curl ed under street |anps.

"Well, she is different, isn't she?" Ms. Bernstein
sai d.

" How?"

"No, really." Though he knew.

"You're "she made a sign, not trusting the
words: crooking her |ongest finger over the index to

make an entwi ned pair--"like that, yes?"
"I's that different?"
""Where we live it is.
"1'"m ol der now. "

"You coul d've said. Warned your nother"
"Rat her you net her first."
"' You, a scholar"

She sighed. Her bag sWUng in |long arcs as she
waddi ed al ong, the slant of street |anps stretching
her shadow. He deci ded she was resigned to it.

But no: ''You don't know any Jewish girls in California?"
"Come on, Mom"

"I"mnot tal king about you taking runba cl asses or

sonet hing." She stopped dead. "This is your whole
life."
He shrugged. "First fnne. I'll learn."

"Learn what? To be a sonet hi ng-el se?"

"Isn"t it alittle obvious to be so hostile to ny girl
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friends? Not nuch anal ysis needed to understand
that." '

"Your Uncle Herb would say--"

"Screw Uncle Herb. Hustler philosophy."

"Such | anguage. |If | should tell himwhat you

said "

"Tell himl have noney in the bank. He'll understand."
"Your sister, at least your sister's close to hone."
"Only geographically."

"You don't know. "

"She's slapping oil on canvas to cure her psychosis.
Yeah. Psycho Sis."

""Don't."

"It's true."

,"'"You're living with her, yes?"
"Sure. | need the practice."

"Since your father died ...
"Don't start with that." A cutting-off chop with his
hand. "Listen, you' ve seen how it is: That's the way
it'll stay."

"For your father's sake, God rest his soul
"You can't--" He was going to finish push ne
around with a ghost and that was the way he felt, but
he said, "know what |I'mlike now "

"A nmot her doesn't know?"

"Ri ght, sonetines not."

"I tell you, | ask you, don't break your nother's
heart."

"I'"l'l do as | like. She's fine for ne."

"She is... a girl who would do this, live with you

wi t hout narriage---"

"I'"'mnot sure what | want yet."

"And she wants what ?"

"Look, we're finding out. Be reasonable, Mom"
""You throw up to nme reasonable? That | should lie
down and die and say nothing? | can't stay here and
wat ch you two | ove birds cooing to each other."

"So don't watch. You have to learn who | am Mm"
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"Your father would--" but she didn't finish. In the
cool wan |ight she jerked erect. "Leave her." Her face

was rigid.
"No. "

"Then walk ne to ny bed.”

When he returned to their bungal ow Penny was
reading Tine and eating cashews. "How d it go?" She
tugged her nouth to one side wyly, wearily.

"You're not going to win the Susie Semte contest."”

" "l didn't think I would. Jesus, |'ve seen stereotypes
bef ore but "

'Yeah. That dunb stuff of hers about Roth."
"That wasn't what it was about."
"No, it wasn't," he agreed.

The next norning his nother phoned himfrom
her notel. She was pl anning on spendi ng the day

-wal ki ng around town, seeing the sights. She said she

did not want to take up his tine at the University, so
she would do it on her own. Gordon agreed that was
probably best, since he had a busy day ahead; a | ecture,
a seninar, taking the sem nar speaker to |unch

two conmittee neetings in the afternoon, and a conference
wi th Cooper.

He returned to the apartnment | ater than usual that
evening. He called her notel, but there was no answer.
Penny cane hone and they made supper together.

She was having sone problenms Wth her

course work and needed to get in sone reading. By
nine o' clock they finished cleaning up and Gordon
spread sonme of his lecture materials out on the dining
roomtable to do sone overdue gradi ng. Around

el even he finished, entered the grades in his book,
and only then renmenbered his nother. He called the
nmotel. They said she had a "do not disturb” sign out
and wanted no calls put through. Gordon thought of
wal ki ng over and knocki ng on her door. He was
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tired, though, and resolved to see her first thing in
t he nor ni ng.

He woke | ate. He had a bow of shredded wheat

whil e he | ooked over his lecttre notes in Cl assica
Mechani cs, reviewing the steps in sone of the sanple
probl emrs he would work for the class. He was putting
the papers away in his briefcase when he

thought of calling the notel. Again, she was out.

By m d-afternoon his conscience was naggi ng him

He cane hone early and wal ked over to the notel

first thing. There was no answer to his knock. He

Went around to ask at the desk and the clerk | ooked
inthe lit fie mail slot under her room nunber. The

man fished out a white envel ope and handed it to

Gordon. 'Dr. Bernstein? Yes. She left this for you, sir.
She's checked out."

CGordon tore it open, feeling nunb. Inside was a

long letter, repeating the thenes of the alleyway in
nmore detail. She could not understand how a son,

once so devoted, could hurt his nmother this way. She
was nortified. It was morally wong, what he was
doing. Getting involved with a girl so different, Iiving
like that--a terrible mstake. And to do that for
such a girl, such a styturtle of a girl! H's nother was
weepi ng, his nother was filled with worry for him

But his nother knew what sort of a boy he was. He
woul d not change his mnd easily. So she was goi ng

to | eave himal one. She was going to et himcone to
his senses on his own. She would be all right. She
was going up to Los Angeles to see her cousin Hazel,
Hazel who had three fine children and who she

hadn't seen in seven years. From Los Angel es she
woul d fly back to New York. Maybe in a few nonths
she could come and visit again. Better, he should
cone home for a tine. See his friends at Col unbi a.
Cone visit people in the nei ghborhood; they would

be overjoyed to see him the big success of the block
Until then, she would be witing himand hoping. A
nmot her al ways hopes.
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CGordon put the letter in his pocket and wal ked

hone. He showed it to Penny and they tal ked about

it for a while and then he resolved to put it in the
back of his mind, to deal with his nother |ater. These
things usually cured thensel ves, given tine.
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1998

"WELL, WHERE THE HELL 1S HE?" RENFREW EXpl oded.
He paced up and down his office, five steps
each way.

Gregory Markham Sat quietly, watching Renfrew

He had neditated for half an hour this norning and
felt relaxed and centered. He | ooked beyond Renfrew,
out the big windows the Cav sported as the

prinme luxury itemin its construction. The broad
fields beyond lay flat and still, inpossibly green in
the first rush' of sumrer. Cyclists glided silently
al ong the Coton footpath, bundles perched on their
rear decks. The norning air was al ready warm and

lay like a weight. Blue shrouded the distant spires of
Canbri dge and ringed the yellow sun that squatted
over the town. This was the blissful fraction of the
day when there seened an infinite span of tinme before
you, ©Markham t hought, as though anyt hi ng

coul d be acconplished in the sea of hushed m nutes
that stretched ahead.
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Renfrew was still pacing. Markham stirred hinself
to say, "Wat tine did he say he'd be here?"

"Ten, dam it. He set out hours ago. | had to cal

his office about something and | asked if he was stil
there. They told me he'd left very early in the norning,
before the rush hour. So where is he?"

"I't's only ten past," Markham poi nted out reasonably.

“yes, but hell, | can't get started until he gets' here.
I"ve got the technicians standing by. W're all set.
He's wasting everybody's time. He doesn't care for

this experinent and he's making it hard on us."

"You got the funding, didn't you? And that equipnent
from Brookhaven. "

"Limted funds. Enough to keep going, but only
just. We'll need nore. They're strangling us. You
know and | know that this may be the only chance of
pul l'ing us out of the hole. Wat do they do?--nmake
me run the experinment on a shoestring and then that
.sod doesn't even care enough to show up on tine to
watch it."

"He's an administrator, not a scientist. Sure, the
fundi ng policy does seem short-sighted. But |ook, the
NSF won't send anything nmore w thout nore pressure.
They' re probably using it for sonething el se.

You can't expect Peterson to work miracles."

Renfrew stopped his pacing and stared at him "I
suppose | have nmamde it rather obvious that | don't
like him | hope Peterson hinself isn't aware of it or
it might turn himagai nst the experinent."

Mar kham shrugged. "1'm sure he knows. It's clear

to anyone you two have different personality types,

and Peterson's no fool. Look, | can talk to him if you
want--1 will, in fact. As to you turning himoff the
experinent--tripe. He nust be used to being disliked.

I don't suppose it bothers himat all. No, I"

think you can count on his support. But only partia
support. He's trying to cover all his bets and that
means spreadi ng support pretty thin."

Renfrew sat down in his swivel chair. "Sorry if I'm
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a bit tense this norning, Greg." He ran thick fingers

through his hair. "I've been wbrking evenings as well
as days--nmay as well use the light--and |'m probably
tired. But mainly I'mfrustrated. | keep getting

noi se and it scranbles up the signals.”

A sudden flurry of subdued activity in the |l ab

caught their attention. The technicians who had been
casually chatling a m nute before were now | ooki ng

pur poseful and prepared. Peterson was threading his

way across the lab floor. He came to the door of Renfrew s
of fice and nodded curtly to the wo nen.

"Sorry I'mlate, Dr. Renfrew," he said, offering no
expl anation, "Shall we start on it right away?"

As Peterson turned towards the |ab again,

Mar kham noticed with nmild surprise the caked nud

on his el egant shoes, as though he had been wal ki ng
i n ploughed fields.

It was 10:47 a.m Renfrew began tapping slowy on
the signal key. Markham and Peterson stood behind
hi m Technicians nonitored other output fromthe
experinment and nmade adj ustnents.

"It's this easy to send a nessage?" Peterson asked.
"Si nple Mrse," Mrkham sai d.

"l see, to maxim ze the chances of its be' ng decoded."”

"Dam!" Renfrew suddenly stood up. "Noise |eve
has increased again."

Mar kham | eaned over and | ooked at the oscilloscope
face. The trace danced and jiggled, a scaered
random field. "How can there be that nuch noise in
a ¢, h.led indium sanpl e?" Markham asked.

Christ, | don't know. We've had trouble like this
all along."

"It can't be thermal."

"Transm ssion is inpossible with this going on?"
Pet erson put in.

"OfF course,” Renfrew said irritably. "Broadens the
tachyon resonance |line and nuddl es up the signal."
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""hen the experiment can't work?"

"Bl oody hell, | didn't say that. There's just a
hol dup. I'msure | can find the problem?"”

A technician called dowmn fromthe platform
above. "M . Peterson? Tel ephone call, says it's urgent."

"Ch, all right." Peterson hastened up the netal

stairway and was gone. Renfrew conferred with

some technicians, checked readings hinself, and fret-ted
away several minutes. Markham stood peering at

the oscill oscope trace.

"Any idea what it could be?" he called to Renfrew

"Heat | eak, possibly. Maybe the sanple isn't well
i nsul ated from shocks, either."

"You mean peopl e wal ki ng around the room that
sort of thing?"

Renfrew shrugged and went on with his work.

Greg rubbed a thunbnail against his lower lip and

studi ed the yell ow noi se spectrumon the green oscilloscope
screen. After a nonent he asked, "Have you

got a correlator you could use on this rig?"

Renfrew stopped for a nonent, thinking. "No,
none here. W have no use for one."

"I"'d like to see if there is any structure we could
bring out of that noise."

"/ell, | suppose we could do that. Take a while to
scrounge up sonething suitable.”

Pet erson appeared overhead. "Sorry, I'mgoing to
have to go to a secured tel ephone. Sonething's cone
up." Renfrew turned wi thout saying anything.

Mar kham di nbed t he stairway.

"I think there will be a delay in the experinent,
anyway. "

"Ah, good. | don't want to return to London just

yet, without seeing it through. But I'll have to talk to

sonme people on a confidential telephone |ine. There's
one in Canbridge. It will probably take an hour or

"Things are that bad?"

"Seens so. That |arge di atom bl oom off the South
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Anmeri can coast, Atlantic side, appears to be expand-
ing out of control."
"Bl oon?"

"Biologist's word. It neans the phytopl ankton are
coming to terms with the chlorinated hydrocarbons

we' ve been using in fertilizer. But there's something
more to this one. The technical people are scranbling
to find out how this case differs fromthe earlier
smal | er effects on the ocean food chain."

"l see. Can we do anything about it?"

"l don't know. The Americans have sone controlled
experinents in the Indian Ccean, but | gather
progress is slow"

"Wll, I won't keep 'you fromthe tel ephone. |'ve
got sonething to work on, an idea about John's experinent.
Say, do you know t he Wi n"

"Yes, it's in Trinity Street. Near Bowes & Bowes."
"Il probably need a drink and sone food in an
hour or so. Wiy don't we neet there?"

"Good idea. See you round m dday."

The Whi m was packed with undergraduates. |an

Pet erson pushed his way through a crowd near the

door and stood for a nmoment trying to get his bearings.
The students near himwere passing jugs of

beer over each other's heads and sone spilled on

him Peterson took out a handkerchief and w ped it

off with distaste. The students had not noticed. It was
the end of the acadenic year and they were in boisterous
spirits. A few were already drunk. They were

talking loudly in dog Latin, a parody of some official
function they had just attended.

"Eduar dus, dona m hi plus beerus!" shouted one.
"Beerus? 0 Deus, quid dicit? Ecce sangui nus
bar barus!" anot her decl ai ned.

"Mea cul pa, nea maxima cul pa!" the first speaker
responded in nmock contrition. "But what's beer in
bl oody Latin?"

Several voices answered. "Alum " "Vi num bar bar -
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icum ™ "1 nbibius hopius!" There were shouts of

| aughter. They thought they were being very witty.
One of them hiccuping, slid gently to the fl oor and
assed out. The second speaker raised his arm above
imand solemly intoned. "Requiescat in pace. Et

| ux perpetua sonething or other."

Pet erson noved clear of them H's eyes were becom ng
accustonmed to the conparative gl oomafter

the brightness of Trinity. On the wall a ,ell owed
poster announced that sonme nmenu itens were

di sconti nued--tenporarily, of course. In the center of
the pub a large coal range popped and hi ssed. An
harassed cook presided over it, shifting pans from
smaller rings to | arger ones and back. Wenever he
lifted a pan fromone of the rings, a glow of |ight
frominside the range monentarily lit his hands and
perspiring face, so he abruptly | ooned |ike an earnest,
orange ghost. Students at tables around the

stove call ed encouragenent to him

Pet erson made his way across the crowded eating
section, tkrough blue curls of pipe snoke |ayering
the air. The acrid tang of marijuana reached him

m ngled with the odors of tobacco, cooking oil, beer
and sweat. Soneone called his nanme. He peered
around until he saw Markhamin a side booth.

"I't's chancy finding anyone here, isn't it?"
Pet erson said as he sat down.

"I was just ordering. Lots of salads, aren't there?
And plates full of crappy carbohydrates. There
doesn't seemto be nuch worth eating these days."

Pet erson studied the nmenu. "I think I may have
the tongue, though it's incredibly expensive. Any
kind of meat is just inmpossible."

"fi(es, isn't it." He grinmaced. "l don't see how you
can eat tongue, knowing it cane out of sone animal's
mout h. "

"Have an egg, instead?"

Mar kham | aughed. "I suppose there's no way to
turn. But | think I'Il splurge and have the sausages.
That should do up ny budget pretty nicely."
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The waiter brought Peterson's ale and Markhani s

Mackeson 'fitout. Peterson took a big swall ow.
"They allow marijuana here, then?"

Mar kham | ooked around and sniffed the air.
"Dope? Sure. Al the mild euphorics are |egal here,
aren't they?"

"They have been for a year or two. But | thought
by social convention, if there's any of that left, one
didn't snmoke it in public places."

"This is a university town. | expect the students

were snoking it in public long before it was |egalized.
Anyway, if the governnent wants to distract

people fromthe news, there's no point in requiring

themto do it only at home," Markham said nildly.
"Umm " Pet erson nurnur ed.

Mar kham st opped hi s Mackeson stout short of his
mout h and | ooked at him "You're being noncommttal
I guessed right, then? The government had that

in mnd?"

"Let's say it was brought up."

"What's the Liberal governnment going to do about
these drugs that increase human intelligence, then?"

"Since | noved up to the Council | haven't had a
great deal of contact with those problens.”

"There's a runor the Chinese are way ahead on

them"

"Ch? Well, | can scotch that one. The Council had
an intelligence report on precisely that point |ast
mont h. "

"They gather intelligence on their own menbers?"
"The Chinese are formal nenbers, but--well,

| ook, the problens of the | ast few years have been
techni cal . Peki ng has enough on its hands wi t hout
meddl i ng i nto subjects where they have no research
capability."

"1 thought they were doing well."

Pet erson shrugged. "As well as anyone can with a
billion souls to care for. They're | ess concerned with
foreign matters these days. They're trying to slice up
preci sely equal portions of an ever-di m nishing pie."
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"Pure comuni smat |ast."

"Not so pure. Equal slices keeps down unrest due

to inequality. They're reviving terraced farmng, even
though it's labor-intensive, to get food production

up. The opiate of the masses in China is groceries.

Al ways has been. They're stopping use of energy-intensive
chemicals in farmng, too. | think they're

afraid of side effects.”

"Such as the South Anerican bl oonf?"

"Dead on." Peterson grimaced. "Wo coul d' ve
foreseen--?"

Fromthe crowd there cane a sudden, rattling cry.

A woman surged up froma nearby table, clutching

at. her throat. She was trying to say sonething. Another
woman with her asked, "Elinor, what is it?

Your throat? Sonething caught?"

The wonman gasped, a rasping cough. She clutched

at a chair. Heads turned. Her hands went to her belly
and her face pinched with a rush of pain. "l--it hurts
so--" Abruptly she vonmited over the table. She

jerked forward, hands clutching at herself. A stream
of bile spattered over the plates of food. Nearby patrons,
frozen until this monment, frantically spilled
fromchairs | and backed away. The worman tried to

cry out and instead vonmted again. d asses smashed

to the floor; the crowd noved back. "He elp!" the
worman cried. A convul sion shook her. She tried to
stand and vonited over herself. She turned to her
conpani on, who had retreated to the next table. She

| ooked down at hersel L eyes gl azed, and pressed her
palms to her belly. Hesitantly she stepped back from
the table. She slipped suddenly and crashed to the
floor.

Pet erson had been shocked into immbility, as had

Mar kham As she fell he | eaped to his feet and

dashed forward. The crowd nuttered and di d not

move. He | eaned over the woman. Her scarf was tangled
about her neck. It was tw sted and sour with

puke. He yanked at it, using both hands. The fabric
ri pped. The woman gasped. Peterson fanned the air
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around her, creating a breeze. She sucked in air. Her

eyes fluttered. She stared up at him "It ... it hurts
so..."

Pet erson scow ed up at the surroundi ng crowd.
"Call a doctor, will you? Bloody hell?

The anbul ance had departed. The Whim staff were
busy moppi ng up. Mst of the patrons ,were gone,
driven off by the stench. Peterson cane back from
t he ambul ance, where he had foll owed, making sure
the attendants had a sanple of her food.

"What did they say it was?" Markham asked-

"No idea. | gave themthe sausage she'd been eating.
The nedi ¢ said sonething about food poisoning,

but those weren't any poisoning synptons |'ve ever
heard about."

"Al'l we've been hearing about inpurities--"

"Maybe-" Peterson dismssed the idea with a wave
of his hand. "Could be anything, these days."

Mar kham si pped neditatively on his stout. A

wai t er approached bearing their food. "Tongue for

you, sir," he said to Peterson, placing a platter. "And
sausage here."

Both men stared at their meals. "I think ..
Mar kham began sl ow y.

"l agree," Peterson followed up briskly. "I believe
we' || be skipping these. Could you fetch nme a
sal ad?"

The waiter | ooked dubiously at the plates. "You
ordered this."

"So we did. Surely you don't expect us to choke it
down after what's just happened, do you? In a restaurant
i ke this?"

"Well, | dunno, the manager, he says--"

"Tel | your manager to watch his raw materials or
1"l bl oody well have this place closed down. Foll ow
ne?"

"Christ, no reason to--"
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‘ust tell himthat. And bring ny friend here another
stout."

When the Waiter had backed away, obviously unwilling
to confront either Peterson or the manager,

Mar kham nurmured, "Great. How d you know |I'd

prefer another stout?"

"Intuition,” he said with weary canaraderi e.

They had both had nore drinks when Peterson said,

"Look, it's Sir Martin who's really the technical type
on the British delegation. |I'ma nonspecialist, as they
call it. What | want to knowis, howin hell do you

get around this grandfather paradox bit? That fell ow
Davi es expl ai ned about the discovery of tachyons

ri ght enough, and | accept that they can travel into
our past but | still can't see how one can logically
change the past."”

Mar kham si ghed. "Until tachyons were di scov-'ered,
everybody thought communication with the

past was inpossible. The incredible thing is that the
physics of tinme comunication had been worked out
earlier, alnost by accident, as far back as the 1940s.
Two physicists naned John Weel er and Richard
Feynmann wor ked out the correct description of |ight
itself, and showed that there were two waves

| aunched whenever you tried to nmake a radi o wave,
say."

" Two?"

"Right. One of them we receive on our radio sets.
The other travels backward in tinme the 'advanced
wave,' as Wieeler and Feynmann called it."

"But we don't receive any nessage before it's
sent."

Mar kham nodded. "True but the advanced wave

is there, in the mathematics. There's no way around

it. The equations of physics are all time-symretric.
That's one of the riddles of nodern physics. How is

it that we perceive tinme passing, and yet all the equa-
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titns of physics say that tinme can run either wa)5 forward
or bacl ward?"

"The equations are wong, then?"

"No, they're not. They can predict anything we

can neasure--but only as long as we use the 'retarded
wave,' as Wieel er and Feynmann called it.

That's the one that you hear through your radio set."

"Well, look, surely there's a way to change the
equation round until you get only the retarded part."

"No, there isn't. If you do that to the quations,
there's no way to keep the retarded wave the sane.
You nust have the advanced wave."

"Al'l right, where are those baCkward-in-tinme radio
shows? How cone | can't tune into the news from
the next century?"

"Wheel er and Feynnmann showed that it can't get
here. "

"Can't get into this year? | mean, into our present
tine?"

"Ri ght. See, the advanced wave can interact with

the whol e universe---it's noving back, into our past,
so it eventually hits all the natter that's ever born
Thing is, the advanced wave strikes all that matter
before the signal was sent.”

"gq(es, surely." Peterson reflected on the fact that he
was now, for the sake of argunent, accepting the
"advanced wave" he would have rejected only a few
nmoment s bef ore.

"So the wave hits all that matter, and the el ectrons
inside it jiggle around in anticipation of what the radio
station will send."

"Effect preceding a cause?"

"Exactly. Seens contrary to experience, doesn't
it?"

"Definitely."

"But the vibration of those electrons in the whole
rest of the universe has to be taken into account. They
in turn send out both advanced and retarded. waves.
It's like dropping two rocks into a pond. They both
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send out waves. But the two waves don't just add up

in a sinple way."

"They don't? Wiy not ?"

"They interfere with each other. They make a crisscross
networ k of |ocal peaks and troughs. Were the peaks and troughs fromthe separate patterns
coi nci de,

they reinforce each other. But where the peaks

of the first stone neet the troughs of the second, they
cancel . The water doesn't nove."

"Ch. Al right, then."

"What Wheel er and Feynnann showed was t hat

the rest of the universe, when it's hit by an advanced
wave, acts |like a whole |ot of rocks dropped into that
pond. The advanced wave goes back in tine, nakes

all these other waves. They interfere with each other
and the result is zero. Nothing."

"Ah. In the end the advanced wave cancels itself QU ."
Suddenly nusic blared over the Winis stereo:

"An' de Devil, he do de dance whunp whunp with

Joan de Arc--"

Pet erson shouted, "Turn that down, wll you?"

The nusic faded. He |leaned forward. '/ery well.

You' ve shown ne why the advanced wave doesn't

wor k. Time conmmuni cation is inpossible.”

Mar kham gr' med. "Every theory has a hi dden assunpti on.
The trouble with the Weel er and Feyn-nann

nmodel was that all those jiggling electrons in

the universe in the past night not send back just the
right waves. For radio signals, they do. For tachyons
they don't. Wheeler and Feynmann didn't know

about tachyons; they weren't even thought of unti

the middle '60s. Tachyons aren't absorbed the Ri ght
way. They don't interact with matter the way radio
waves do."

"Why not ?"

‘gaey're different kinds of particles. Sone guys

named Fei nberg and Sudar shan i nagi ned tachyons

decades ago, but nobody could find them Seened
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too unlikely. They have inmagi nhary mass, for one

thing." '-

"I magi nary nass?"

"Yes, but don't take it too seriously."

"Seens a serious difficulty."

"Not really. The nass of these particles isn't what

we'd call an observable. That means we can't bring a
tachyon to rest, since it nust always travel faster

than light. So, if we can't bring it to a stop in our |ab,
we can't neasure its nass at rest. The only definition

of mass is what you can put on the scal es and

wei gh--whi ch you can't do, if it's noving. Wth

tachyons, all you can measure is nmomentum-that is,

i npact. -

"You have a conplaint about the food, sir? I am

t he manager"

Pet erson | ooked up to find a tall nan in a conservative
gray suit standing over their table, hands

clasped behind himmnilitary style. ''Yes, | did. Mstly

| preferred not to eat it, in viewof what it did to that
| ady a short while ago."

"I do not know what the |ady was eating, sir, but

| should think your--"

"Well, | do, you see. It was certainly close enough

to what ny friend here ordered to nake hi munconfortable."
The nmanager bridled slightly at Peterson's nanner.

He was sweating slightly and had a harried | ook.

"I fail to see why a sinmlar type of food should---"

"I can see it quite plainly. A pity you can't."

"I amafraid we shall have to charge you for-"

"Have you read the recent Home Office directives

on inported neats? | had a hand in witing them"

Pet erson gave the nanager the full benefit of his assessing

gaze. "I would say you probably get mnmuch of
your inported nmeat froma |ocal supplier, correct?"
"Well, of course, but---"

"Then you presumably know that there is a severe
restriction on how long it can be kept before use?"
"Yes, I'"'msure ..." the nanager began, but then
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hesitated when he saw the | ook on Peterson's face.
"Well, ac ,t,ally | haven't read nmuch of those lately
because

"I think I would take nore care in future.”

"I amnot sure 'the lady actually ate any inported
meat what ever--"

"I would look intoit, if | were you."

Abruptly the man | ost sone of his mlitary bearing.
Pet erson | ooked at himw th assurance.

""Well, | think we can forget the mi sunderstanding,
sir, in light of--"

"Indeed." Peterson nodded, disnmissing him He

turned back to Markham "You still haven't got

round the grandfather thing. If tachyons can carry a
message back to the past, how do you avoid paradoxes?"
Peterson did not nmention that he had gone

through a discussion with Paul Davies at King's

about this, but understood none of it. He was by no
means assured that the ideas made any sense.

Mar kham grimaced. "It's not easy to explain. The

key was suspected decades ago, but nobody worked it

out into a concrete physical theor3a There's even a sentence
in the original Weel er-Feynnann paper--'It is

only required that the description should be logically
self-consistent.' By that they neant that our sense of
the flow of tinme, always going in one direction, is a

bi as. The equations of physics don't share our

prejudice they're tinme-symmetric. The only standard

we can inpose on an experinent is whether it's logically
consi stent."

"But it's certainly illogical that you can be alive
even after you' ve knocked of f your own grandfather
Killed himbefore he produced your father, | nean."

"he problemis, we're used to thinking of these
things as though there was sone sort of switch involved,
that only had two settings. | mean, that your

grandfather is either dead or he isn't."
""Well, that's certainly true."

Mar kham shook his head. "Not really. Wat if he's
wounded, but recovers? Then if he gets out of the
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hospital in tinme, he can neet your grandnother. |t

depends on-your aim"

"l don't see

"Thi nk about sendi ng nmessages, instead of

shot gunni ng grandf at hers. Everybody assunes the

recei ver--back there in the past---can be attached to a
switch, say. If a signal fromthe future cones in, the
switch is programmed to turn off the transmitter--
before the signal was sent. There's the paradox."

"Right." Peterson |eaned forward, finding hinself
engrossed despite his doubts. There was sonet hi ng
he Ii ked about the way scientists had of setting up
probl ems as neat little thought experinents, making
a clean and sure world. Social issues were always
messi er and | ess satisfying. Perhaps that was why
they were sel dom sol ved

"Trouble is, there's no switch that has two
settings--on and off--with nothing in between."

"Conme now. What about the toggle | flip to turn
on the lights?"

"Ckay, so you flip it. There's a tine when that

switch is hanging in between, neither off nor on."
"l can make that a very short tine."

"Sure, but you can't reduce it to zero. And al so,
there's a certain inpulse you have to give that switch
to nmake it junp fromoff to on. In fact, it's possible
to hit the switch just hard enough to make it go

hal fway--try it. That nust've happened to you

sonetine. The switch sticks, balanced hal fway between."

"Al'l right, granted," Peterson said inpatiently.
"But what's the connection to tachyons? | nean,
what's new about all this?"

"What's new is thinking of these events--sending

and receiving--as related in a chain, a |oop. Sa we

send back an instruction saying, 'Turn off the transmtter.'
Think of the switch noving over to 'off.' This

event is |like a wave noving fromthe past to the future

The transmitter is changing from'on' to 'off.

Now, that--well, let's call it a wave of informationm
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moves forward in time. So the original signal doesn't
get sent."

"Ri ght. Paradox."

Mar kham snil ed and held up a finger. He was enjoying
this. "But wait! Think of all these times being

in a kind of |oop. Cause and effect nean nothing in

this loop. There are only events. Now as the switch

moves towards 'off,' information propagates forward

into the future. Think of it as the transnmitter getting
weaker and weaker as that switch nears the 'off' position
Then the tachyon beamthat transmitter is

sendi ng out gets weaker."

"Ah? Peterson suddenly sawit. "So the receiver

in turn gets a weaker signal fromthe future. The
switch isn't hit so hard because the backward-in-time
signal is weaker. So it doesn't nove so quickly toward
the "off' mark."

"That's it. The closer it gets to '"off,' the slower it
goes. There's an information wave traveling forward

into the future, and--like a reflection--the'tachyon
"beam cones back into the past."

"VWhat does the experinment do then?"

"'"Well, say the switch gets near 'off,' and then the
tachyon beam gets weak. The switch doesn't nmke it

all the way to 'off' and--like that toggle controlling
the lights--it starts to fall back toward 'on.' But the
nearer it gets to 'on,' the stronger the transmtter gets
in the future."

"So the tachyon beam gets stronger," Peterson finished
for him "That in turn drives the switch away
from'on' and back towards 'off.' The switch is hung
up in the niddle."

Mar kham | eaned back and drained his stout. H's
tan, weakened by the dim Canbri dge winter, crinkled
with the lines of his wy snmile. "It flutters

around there in the mddle."

"No paradox. "
""Well ..." Markham shrugged inperceptibly. "No
| ogi cal contradictions, yes. But we still don't actually

know what that internediate, hung-up state neans.
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It does avoid the paradoxes, tiaough. There's a | ot of
guant um mechani cal formalismyou can apply to it,

but 1'mnot sure what a genui ne experinent wll

give. "

"Wy not ?"

Mar kham shrugged again. "No experinments. Renfrew
hasn't had the tinme to do them or the noney."

Peterson ignored the inplied criticism or was that

hi s imagination? It was obvious that work in these
fields had been cut back for years now. Markham

was sinply stating a fact. He had to renenber that a
scientist might be nore prone sinply to state things
as they were, without calculating a statenment's inpact.
To change the subject Peterson asked, "Wn't

that stuck-in-the-niddle effect prevent your sending

i nformation back to 19637"

"Look, the point here is that our distinctions between
cause and effect are an illusion. This little experinment
we' ve been discuss'ng is a causal |oopno

begi nning, no end. That's what Wheel er and

Feynmann nmeant by requiring only that our description
be logically consistent. Logic rules in physics, not

the myth of cause and effect. Inposing an order to
events is our point of view. A quaintly human view,

| suppose. The | aws of physics don't care. That's the
new concept of tine we have now-as a set of completely

interrel ated events, linked self-consistently.
We think we're noving along in time, but that's just
a bias."

"But we know things happen now, not in the past
or future."

"When is 'now ? SaYing that '"now is 'this instant'

is going around in circles. Every instant is 'now

when it 'happens.' The point is, how do you measure

the rate of noving fromone instant to the next? And

the answer is, you can't. What's the rate of the passage
of tine?"

"Well it's--" Peterson stopped, thinking.

"How can tine nove? The rate is one second of
nmovenent per second! There's no conceivabl e coor-

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (114 of 538) [5/21/03 1:03:44 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
! 0 2 Gegory Benford

dinate systemin physics fromwhich we can neasure
time passing. So there isn't any. Tinme is frozen, as far
as the universe is concerned.”

"Then ..." Peterson raised a finger to cover his
confusion, frowning. The nanager appeared as
t hough out of nowhere.

"Yes sir?" the man said with extrenme politeness.
"Ah, another round."

""es sir." He hustled off to fill the order hinself.
Peterson took a small pleasure in this little play. To
get such a response with a m ni nrum di spl ay of

power was an old game with him but still satisfying.

"But you still believe," Peterson said, turning back

to Markham "that Renfrew s experinent makes
sense? All this talk of |oops and not being able to
cl ose switches ..."

"Sure it'll work." Markham accepted a gl ass dark

with the thick stout. The manager placed Petersoh's
ale carefully before himand began, "Sir, | want to
apol --"

Pet erson waved himinto silence, inpatient to hear
Mar kham "Perfectly all right," he said quickly.

Mar kham eyed the nmanager's retreating back.
"Very effective. Do they teach that in the best
school s?"

Peterson sniled. "OF course. There's lecture, then
field trips to representative restaurants. You have to
get the wist action just right."

Mar kham saluted with the stout. After this silent

toast he said, "Ch yes, Renfrew. What Weel er and
Feynmann didn't notice was that if you send a nessage
back which has nothing to do with shutting off

the transmitter, there's no problem Say | want to

pl ace a bet on a horse race. |'ve resolved that I'Il send
the results of the race back intine to a friend. | do.
In the past, ny friend places a bet and nakes noney.
That doesn't change the outcone of the race. Afterward,
my friend gives nme sone of the winnings. His

handi ng over the noney won't stop ne from sending
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the information--in fact, | can easily arrange it so

only get the-noney after 1've sent the nmessage."”
"No paradox. "

"Right. So you can change the past, but only if you
don't try to make a paradox. |If you try, the experinent
hangs up in that stuck-in-between state."

Peterson frowned. "But what's it |ike? |I mean,
what does the world seemlike if you can change it
round?"

Mar kham said |ightly, "Nobody knows..Nobody's
ever tried it before."

"There were no tachyon transmtters until now "

"And no reason to try to reach the past, either."

"Let nme get this straight. How s Renfrew going to

avoid creating a paradox? If he gives. thema lot otin-formation,
they'll solve the problemand there'll be

no reason for himto send the nessage."

"That's the trick. Avoid the paradox, or you'll get

a stuck switch. So Renfrew will send a piece of the vita
i nformati on enough to get research started, but

not enough to solve the problemutterl”

But what 11 it be like for us? The world wll
change round us?"

Mar kham chewed at his lower lip. "I think so
We'll be in a different state. The problemw || be reduced,
the oceans not so badly off."

"But what is this state? | nean, us sitting here? W
know t he oceans are in trouble."

"Do we? How do we know this isn't the result of
the experiment we're about to do? That is, if Renfrew
hadn't existed and thought of this idea, nmaybe we'd

-be worse off. The problemw th causal |oops is that
our notion of time doesn't accept them But think of
that stuck switch again."

Pet erson shook his head as though to clear it. "It's
hard to think about."

"Like tying tine in knots," Markham conceded.
"VWhat |'ve given you is an interpretation of the
mat hemati cs. We know tachyons are real; what we
don't know is what they inply."
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Pet erson | ooked around at the Whim now nostly

deserted. "Strange, to think of this as being an outcome
of what we haven't done yet. Al |ooped together,

i ke a hooked rug." He blinked, thinking of

the past, when he had eaten here. "That coal stove

how | ong have they had that?"

"Years, | suppose. Seens |like a sort of tradenark.
Keeps the place warmin winter, and it's cheaper

than gas or electricity. Besides, they can cook at any
time of day, not just the power hours. And it gives
the custonmers sonething to watch while they're

waiting for their orders."

""Yes, coal's the long-termfuel for old England,"
Pet erson nurmrured, apparently nore to hinself than
Mar kham " Bul ky though'."

"Vhen were you a student here?"

"In the '70s. | haven't been back very' often."
"Have things changed much?"

Peterson sniled reniniscently. "I dare say ny
roons haven't changed much. Picturesque view of
the river and all ny clothes get noldy fromthe
danmp ..." He shook off his npbod. "I'Il have to be
getting back to London soon."

They el bowed through the students to the door

and out into the street. The June sunshine was dazzling
after the pub's dark interior. They Stood for a

monent, blinking, on the narrow sidewal k. Pedestrians
stepped off into the street to wal k past them and
cyclists swerved around the pedestrians with a trilling
of bells. They turned left and strolled back towards
King's Parade. On the corner opposite the

church, they paused to | ook "in the wi ndows of

Bowes & Bowes bookstore.

"Do you mind if I goin for a mnute?" Peterson
asked. ''here's sonething | want to | ook for."

"Sure. |I'lIl cone ini too. |'ma bookstore freak;
never pass one by."

Bowes & Bowes was al nost as crowded as the
Whi m had been earlier, but the voices here were subdued.
They edged cauti ously between the knots of
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students in black gowns and pyram ds of books on

di spl ay. Peterson pointed out one on a | ess conspi cuous
tabl e towards the back of the store.

"Have you seen this?" he asked, picking up a copy

and handing it to Markham

"Hol dren's book? No, | haven't read it yet, though

| talked to himabout it. Is it good?" Markham | ooked
at the title, stanped in red on a bl ack coverraThe Geography
of Calamity: CGeopolitics of Hunan Di eback by

John Holdren. In the bottomright corner was a snall
reproduction of a medi eval engraving of a grinning
skeleton with a scythe. He thunbed through it,

paused, began to read. "Look at this," he said, holding
the book out to Peterson. Peterson ran his eyes

over the chart and nodded.

Attri but abl e Deat hs
(esti mat ed)

1984- 96
Java
8, 750, 000

1986
Mal awi
2, 300, 000

1987
Phi | i ppi nes
1, 600, 000

1987- present
Congo
3, 700, 000

1989- pr esent
I ndi a
68, 000, 000

1990- pr esent
Col onbi a, Ecuador,
1, 600, 000

Hondur as

1991- present
Doni ni can Republic
750, 000

1991- pr esent
Egypt, Paki stan
3, 800, 000

1993- pr esent General Southeast Asia 11, 3,500, 000

Mar kham whi stl ed softly. "Is it accurate?"

"Ch, yes. Underestimated, if anything."

Pet erson nmoved towards the back of the store. A

girl was perched on a high stool adding a colum of
figures into an auto-accountant. Her fair hair hung
forward, hiding her face. Peterson studied her covertly
whil e leating through sone of the books in
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front of him N ce |egs. Fashionably dressed in sone
frilly peasant style he disliked. A blue Liberty scarf
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artfully arranged at her neck. Slimnow, but not for
many nore years, probably. She | ooked about nineteen
As though aware of his gaze, she | ooked up

straight at him He continued to stare at her. Yes,
ni neteen and very pretty and very aware of it, too.
She slid fromher stool and, clutching papers defen-

sively to her chest, canme over to him
‘gViay | help you?"

"I don't know," he said with a slight snile.
"Maybe. I'1l let you know if you can.”

She took this as a flirtatious overture and responded
with a routine which probably, he reflected,

was a knock-out with the | ocal boys. She turned

away from hi mand | ooked back over her shoul der,

saying huskily, "Let me know then." She gave hima

| ong | ook from under her |ashes, then grinned cheek-ily
and flaunted her ways towards the front of the

store. He was anused. At first, he had really thought

that she intended her coquettish routine seriously,

whi ch woul d have been ludicrous if she hadn't been
so pretty. Her grin showed that she was pl ayacting.
Peterson felt suddenly in very good spirits and al nost
i medi ately noticed the book he had been
| ooki ng for.

He picked it up and went to | ook for Markham

The girl was with two others, her back to him Her
conpani ons were |aughing and staring. They obviously
told her he was watching them because she

tttrned to look at him She really was exceptionally
rretty. He made a sudden deci sion. Markham was

owsi ng through the science fiction selection

"l have a couple of errands," Peterson said. "Wy
don't you go on ahead and tell Renfrew I'll be there
in half an hour?"

"Ckay, fine," Markham said. Peterson watched

hi mas he strode out the door, noving athletically,
and di sappeared into the alley behind the building
known as School s.

Pet erson | ooked for the girl again. She was serving
soneone el se, a student. He watched as she went
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t hrough anot her routine, |eaning forward nore than

was necessars, to wite a receipt, quite enough to enable
the student to | ook down the front of her Dbl ouse.

Then she straightened up and | ooked quite offhand

as she gave himhis book in a white paper bag. The
student went out, with. a disconcerted | ook on his

face. Peterson caught her eye and lifted the book in

hi s hand. She sl ammed the cash register shut and

cane over to him

"Yes?" she asked. "Have you made 'up your

m nd?"

"I think so. I'll take this book. And maybe you

could help ne with sonmething else. You live in Canbridge,
do you?"

"Yes. You don't?"

"No, I'mfromLondon. I"'mon the Couficil." He
despi sed hinself i mediately. Like shooting a rabbit
with a cannon. No artistry at all. Anyway, he had all
her attention now, so he might as well take advantage
of it. "I wondered if you could recomrend any
good restaurants around here to ne?"

"Well, there's the Blue Boar. And there's a French
one in Gantchester that's supposed to be good, Le

Marquis. And a new ltalian one, 11 Pavone."
"Have you eaten at any of thenP"

""Well, no ..." She blushed slightly and he knew

she regretted appearing at a disadvantage. He was

wel | aware that she had naned the three nobst expensive
restaurants. His own favorite had not been nentioned;
it was | ess showy and | ess expensive, but the

food was excellent.

"If you could choose, which one would you go
to?"

"Ch, Le Marquis. It looks a lovely place."

"The next time I'mup from London, if you're not

doing anything, | would count it as a great favor if
you woul d have dinner there with ne." He snmiled
intimately at her. "It gets pretty dull, traveling al one,

eating alone."

"Real | y?" she gasped. "Ch, | nean ..." She strug-
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gled furiously to repress her triunphant excitenent.
"Yes, I'd like that very nuch."

"Fine. If | could have your tel ephone nunber ..."

She hesitated and Peterson guessed she had no tel ephone.
"Or if you'd rather, | can sinply stop by this

shop early on."

"Ch yes, that would be best," she said, seizing on
this graceful out.

"I'"I'l look forward to it."

They wal ked forward to the front desk, where he
paid for his book. Wien he | eft Bowes & Bowes, he
turned the corner towards Market Square. Through
the side wi ndows of the bookstore he could see her

in consultation with her two friends. Well, that was
easy, he thought. Good God, | don't even know her
nane.

He crossed the square and wal ked t hrough Pefy

Cury with its bustling throng of shoppers, comng
out opposite Christ's. Through its open gate the
green lawn in its quad was visible and behind that,
the vivid colors of a herbaceous border agai nst the
gray wall of the Master's Lodge. In the gateway he
porter sat reading a paper. A knot of students stood
studying sone lists on the bulletin board. Peterson
kept on going and turned into Hobson's Alley. He finally
found the place he was | ooking for: Foster and

Jagg, coal nerchants.
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CHAPTER TEN

JOHN RENFREW SPENT SATURDAY MORNI NG PUTTI NG

up new shelving on the long wall in their kitchen.
Marjorie had been after himfor nonths to do it. Her

bl and asi des about where the planes of wood shoul d

go "when you get around to it" had slowy accreted
into a pressing weight, an agreed duty, unavoi dabl e.
The nmarkets were open only a few days each

week--"to avoid fluctuations in supply" was the conmmobn
expl anation, rendered on the nightly news---and

with the power cuts, refrigerating was inpossible.
Marjorie had turned to putt' ng up vegetabl es and was
amassing a throng of thick-1ipped jars. They waited in
cardboard boxes for the pronised shel ving

, Renfrew assenbl ed his tools systematicall wth

as much care as he took in the |l aboratory. Their
house was old and | eaned slightly, as though bl own

by an unfelt wind. Renfrew found that his plunb

line, nailed to the wainscotting, weaved a full three
inches out fromthe scuffed nolding. The fl oor

sagged with an easy fatigue, like a well-used mat -
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tress. He stepped back fromthe tilting walls,

squi nted, and saw that the |lines of his hone were

askew. You put down the noney on a place, he reflected,
and you get a naze of janbs and beans and

cornices, all pushed slightly out of true by history. A
bit of settling in that corner, a diagonal m sainmed
there. He had a sudden nmenory of when he had

been a boy, looking up froma stone floor at his father,
who squinted at the plaster ceiling as if to judge

whet her the roof would fall.

As he studied the problemhis own children caroned
through the house. Their feet thunped on the

mar gi ns of polished wood that franmed the thin rugs.
They reached the front door and ricocheted outside

in a gane of tag. He realized that to them he probably
had that sane earnest wenched | ook of his father,
face skewed in concentration.

He arrayed his tools and began to work. The piles

of lunber on the back porch gradually dw ndl ed as

he cut theminto a suitable lattice. To fit the thin
pl anks at the roof he had to nmake oblique cuts with

a rip saw. The wood splintered under his |unging
thrusts, but kept to line. Johnny appeared, tired of
tag with his older sister. Renfrew set himto work
fetching tools as they were needed. Through the w ndow
a tinny radi o announced that Argentina had

joined the nuclear club. "Wat's a nuclear club,
Daddy?" Johnny asked, eyes big. "People who can

drop bonmbs." Johnny fingered a wood file, frowning

at the fine lines that rubbed his thunb. "Can | join?"
Renfrew paused, licked his lips, peered into a sky of
carbon blue. "Only fools get to join," he said, andset
back to work

The radio detailed a Brazilian rejection of preferentia
trade agreenents, which would have established

a Greater Anerican Zone with the US. There were reports
that the Americans had tied the favor of

cheaper inports to their aid on the southern Atlantic
bl oom problem "A bl oom Daddy? How can the

ocean do like a flower?" Renfrew said gruffly, "A dif-
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ferent kind of bloom" He hoi sted boards under his
arm and took them i nside.
He was sandi ng down the ripped edges when
Marjorie came in fromthe garden for inspection. She
had nmercifully taken the battery-operated radio into
the garden with her. "Wiy's it jut out at the base?"
she asked by way of greeting. She put the radio on
the kitchen table. It seened to go with her everywhere
t hese days, Renfrew noted, as though she
coul d not bear to be alone with a bit of quiet.
"The shelves are straight. It's the walls that are
tilted."
"They | ook odd. Are you sure ... ?"

"Have a go." He handed her his carpenter's |evel
She put it gingerly on a rough-cut board. The bubbl e
bobbed precisely into the place between the two defining
lines. "See? Dead |evel."
"Well, | suppose,” Marjorie reluctantly conceded.
"Worry not, your jars aren't going to topple off."
He put several jars on a shelf. This ritual act conpleted
the job. The boxy frane stood out, functiona
pi ne agai nst aged oak paneling. Johnny stroked the
sheets of wood tentatively, as though awed that he
had had a hand in making this wood | attice.
"Think 1'Il be off to the |lab for a bit," Renfrew
said, collecting his rip saw and chi sel s.
"Steady on, there's nore fathering needs do'rag.
You're to take Johnny on the nercury hunt."

"Ch hell, | forgot. Look, I'd thought--"

"You'd put in an afternoon tinkering," Marjorie
finished for himwith mld reproof. "'Fraid not."
"Well look, I'll just go round to pick up sone

notes, then, on Markham s work."

"Best nake it on the way with Johnny. Can't you

| eave of f for a weekend, though? | thought you had
settled things yesterday."

"We worked out a nessage with Peterson. Ccean

stuff, for the nost part. W're letting pass the |lot on
mass fermentation of sugar cane for fuel."

"What's wong with that? Burning al cohol is
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cl eaner than that wetched petrol they're selling

NOoWw.

Renfrew scrubbed his hands in the washbasin.

"True enough. The snhag is that the Brazilians cut

back so much of their jungle for the sugar cane fields.
That | owers the nunber of plants which can absorb
carbon dioxide fromthe air. Trace that effect round a
bit and it explains the shifts in the world clinmate,

greenhouse effect and rainfall and so on."
"The Council decided that?"

"No, no, research teams worl dwi de did. The
Council sinply nake policy to offset problens. The
UN mandat e, extraordi nary powers, and all that."

"Your M. Peterson nust be a very influential
man. "

Renfrew shrugged. "He says it's pure luck the

United Ki ngdom has a srong voice. The only reason

we do is that we've still got research teans working
on highly visible problenms. O herwi se, we'd have a
seat appropriate to Nigeria or the Viet Union or sone
ot her swacki ng nobody. "

"What you're doing is--what did you say, 'visible,’
isn't it?"

Renfrew chuckl ed. "No, it's bloody transparent.
Peterson's defl ected sone help ny way, but he's

doing it as sort of a personal lark, I'll wager."
"That's very nice of him™"

"Ni ce?" Renfrew dried his hands, neditating.

"He's interested intellectually, |I can tell that, though
he's no sort of intellectual in my book. It's a fair
trade, |1'd say. He's getting sone amusenent fromit,

and |'mgetting his pound notes."
"But he rmust think you'll succeed."

"Must he? Maybe. |I'mnot sure | do nyself."

Marjori e seemed shocked. "Then why do it?"

"I't's good physics. | don't know if we can alter the
past. No one does. Physics is in chaos about this
thing. If there weren't a virtually conpl ete shut down
of research, chaps would be swarm ng over the prob-
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leto. I've got a chance lere to do the definitive experinents. That's-the reason. Science, |uv.
Marjorie frowned at this but said nothing. Ren-frew surveyed
hi s handi wor k. She began busily

ranking jars on the shelves. Each had a rubber collar

and netal sealing clanps. |nside swam vague bl obs

of vegetables. Renfrew found the sight distinctly un-appetizing.
Marjorie abruptly turned fromher work, her face

knitted with concern, and said, "You're deceiving

him aren't you?"

"Na, luv, I'm-what's the phrase?--keeping his

expectations high."

"He expects--"

"Look, Peterson's interested in the problem |'mnot. responsible for guessing his true
not i vati ons.

Christ, you'll have himon the couch babbling about

his early chil dhood next."

"I''"ve never net the man," she said stiffly.

"Ri ght, see, this conversation has no basis."

"I't's you we're properly tal king about. You--"

"Hold on. The thing you don't realize, Marj old

| ass, is that nobody really knows anythi ng about

these experinments. You can't accuse ne of false adverts

yet. And for that matter, Peterson seened as

concerned as | was with the interference we're get-

ting, so maybe | msread him"

"Someone's interfering?"

"No, no, something is. Alot of incom ng noise. |l

filter it out, though. | planned to work on that very

point this afternoon."

Marjorie said firmy, "The nmercury hunt."

She clicked on the radio, which blared to a jingle, "Your ho-ney is npb-ney, in the new job-sharing
pl an!

That's right, a couple splitting one job can help the

current--"

Renfrew switched it off. "Be good to get out of the

house, " he said pointedly.
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He pedaled up to the Cav with Johnny. They passed
farm bui |l di ngs taken over by squatters and Renfrew
grimaced to hinself. He had gone round to several,
trying to find the couple who had frightened
Marjorie. They'd given hima surly | ook and a rude
off-wi'-ya. The constabl e was no hel p either.

As he passed the slunped walls of a barn Renfrew
snel l ed the sour tang of coal snoke. Soneone inside
was burning the outlawed | owquality grade, but
there was no bl uish plume for the constable to trace.
That was fairly typical. They'd spend good nbney on
a device to suppress the visible em ssion, then

qui ckly make up the cost in cheap fuel. Renfrew had
heard ot herw se respectabl e peopl e braggi ng about
doing precisely that, like children getting away with
sonme delicious vice their parents had forbidden

They were the sort who threw their bottles and tins
into great ruddy heaps down the woods, too, rather
than trouble to recycle. He sonetines thought that
the only peopl e who obeyed the regs were the

dwi ndling mddl e cl asses.

At the Cav, Johnny wandered the shadowy corridors

whi |l e Renfrew picked up sone notes. Johnny

prevailed on himto take a quick ride up to the Institute
for Astronony, just across the Mdingl ey Road.

The boy had played there often and now that it was

cl osed seldomsaw it. There were big potholes in he
Madi ngl ey where the tanks had cone in to quell the

riot in '96. Renfrew tipped into one and got a stain of
mud on his trouser |eg. They pedal ed by the | ong

| ow office building of the Institute, with its outsized
yawni ng wi ndows, a once popul ar Anmerican style

froman oil-rich era. They punped up to the nain

buil ding, a nineteenth-century pile of tan sandstone
with its antiquated astrononi cal dome atop floors
housing the library, offices, and the star chart bays.
They glided by the little 36-incher done on the way

and t hen past the machi ne shop sheds, where the

wi ndows had been starred by the occasional passing

sod. Their tires spat gravel as they wheel ed up the
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| ong driveway. The bright white casenents of the

wi ndows franed a black interior. Renfrew was turning
in the circular drive to go back down the slope to
Madi ngl ey when the big front doors |urched open. A
short man peered out. He was wearing a formal suit
with wai stcoat and reginmental tie, well knotted. He
was sixtyish and studied them over bifocals. "You' re
not the constable,” the man said in reedy surprise.

Renfrew, thinking this point obvious, stopped but
said nothing. "M . Frost!" Johnny cried. "Renenber
nme?"

Frost frowned, then brightened. "Johnny, yes,
haven't seen you for years. You cane to our Cbserver's
Ni ght regular as the stars."

"Until you stopped giving them" the boy accused.
."The Institute closed,"” Frost said apol ogetically,
bendi ng over at the waist to bring his face to John-

ny's level. "There was no noney."
"You're still here."

"So | am Qur electricity is cut off, however, and

you can't have the public in where they could fall in
the dark."
Renfrew broke in with, "I'm John Renfrew, by the

way- - Johnny's dad."

"'Yes. | thought you mght be the constable. | sent
word this norning," Frost said, pointing at a nearby
wi ndow. The franme was smashed. "They sinply

kicked it in."

"They get anythi ng?"

"A great lot. |I tried to have those replaced, back
when we put in the wire nesh on the corridor inside

| told themthe library was an open invitation. But
would they listen to ne, the nere curator? No, silly,
of course not."

"Did they take the tel escope?" Johnny asked.

"No, that's worthless, very nearly. They nicked the
books. "

"Then | can still look through the tel escope?”

' g/ hat books?" Renfrew could not inmagine that academc
ref erences were of nuch val ue now.
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"The collector's itens, of course," Frost said with
the proper pride of a curator. "Took a second edition
Kepl er, a second Copernicus, the original of the
seventeenth-century astronetrical atlas--the lot, really.
They were specialists, they were. Skipped the

newer tomes. They al so knew the fifth editions from
the third, without taking themout of their protective
sl eeves. Not so easily done, when you' re working in

a dead hurry and with a pocket torch."

Renfrew was i npressed, not the | east because this

was the first tine he had ever heard anyone use the
Wrd "tomes" in conversation. "Wiy were they in a
hu, , ry?"

"Because they knew | would return. | had gone

out at dusk for nmy evening constitutional, to the war
cenetery and back."

"You live here?"

"'"When the Institute closed | had nowhere to go."
Frost drew hinself up primy. "There are several of

us. O d astrononers, nostly, turned out by their coll eges.
They live down the other building--it's

warnmer in winter These bricks hold the chill. | tell
you, there was a tine when the colleges cared for
their old Fell ows. Wen Boyle founded the Institute

we had everything, Nowit's into the dustbin with

the lot, never mnd the past, it's the current crisis that
matters and--"

"l say, that's the constable conming there." Renfrew
poi nted, seizing on the distant figure on a bicycle to
cut off the stream of academic |anent. He had heard
much the sane lines so often over the |ast few years
that they had ceased to have any effect aside from
boredom The arrival of the constable, puffing and
drawn, led Frost to produce the one volune the

thi eves hadn't made off with, a late edition Kepler
Renfrew studi ed the book for a nmoment while Frost

went on to the constable, demanding a general alert

to catch the thieves on the roads if possible. The
pages were dry and brittle, crackling as Renfrew
turned them Fromlong exposure to the new neth-
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ods of maki ng books he had forgotten how a |ine of

type could raise an inpression on the other side of

the page, as if the press of history was behind each

word. The heavily leaded letters were broad and the

ink a deep black. The anple margins, the precise celestial
drawi ngs, the heft of the volune in his hands,

all seemed to speak of a tine when the maki ng of

books was a, signpost in an assumed march forward,

a pressure on the future.

The crowd of fathers had a holiday air, chattering
and | aughing. A few kicked a soccer ball on the gray
Cobbl estones. This was a lark, an event to raise
money for the hobbling city governnment of Canbridge.
An of ficial had read about such a search in

Anerican cities, and | ast nmonth London had staged
one.

Into the sewers they descended, bright eleciric

torches spiking through the nmurk. Beneath the scientific

| aboratories and industrial sites of town the

st onewor k passages were | arge enough for a man to

wal k upright. Renfrew tugged the airmask tight

agai nst his face, smling at Johnny through the irans-parent
mol ded cup. Spring rains had swept dean;

there was little stench. Their fellow hunters spilled

past, buzzing with excitenent.

Mercury was not exceedingly rare, commandi ng a

t housand New Pounds per kilogram In the gaudy

m d-century tinmes, commercial grade nmercury had

been poured down sinks and drains. It was cheaper

then to throw out dirtied nercury and buy a fresh

supply. The heaviest nmetal, it sought the | owest spots

in the sewer system and pooled there. Even a liter recovered
woul d iustify the trouble.

They soon worked their way into the nore narrow

pi pes, slipping away fromthe crowd. Their torches
cast sparkling reflections fromthe winkled skin of
the water caught in pools. "Hey, this way, Dad,"
Johnny call ed. The acoustics of the hmmels gave each
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word a hollow center. Renfrew turned and abruptly
slipped. He spilled into the scumof a standi ng pond,
cursing. Johnny bent down. The torch's cone caught

a seam of tarnished quicksilver. Renfrew s boot had
snagged at a crack where two pipes butted unevenly.
Mercury glowed as if alive beneath the fil med water.
It gave off a warm snudged glitter, a thin trapped
snake worth a hundred gui neas.

"A find! Afind!'" Johnny chanted. They sucked the
metal into pressure bottles. Finding the | um nous
metal lifted their spirits; Renfrew | aughed with gusty
good hunor. They wal ked on, discovering unexpl ored
caves and dark secrets in the warrens, fanning

the curving walls with yell ow beans. Johnny di scovered
a high niche, scooped out and furnished with a

mol dy mattress. "Honme of sone | ayabout, | expect,™
Renfrew nurmured. They found candl e stubs and

frayed paperbacks. "Hey, this one's from 1968, Dad,"
Johnny said. It |ooked pornographic to Renfrew, he
tossed it face down on the mattress. "Should be getting
back," he said.

They found an iron | adder, using the map provided.

Johnny wriggled out, blinking in the late

aft ernoon sunlight. They queued up to turn in their

pint of the silvery stuff to the Hunt Facilitator. In line
with current theory, Renfrew noted, social groupings

were now facilitated, not |led. Renfrew stood and

wat ched Johnny tal k and scuffle and go through the
tentative approaching rituals with two other boys

nearby in line. Al ready Johnny was getting beyond

the age when parents deeply influenced him From

now on it was peer pressure and the universals:

swacki ng the ball about in the approved manner;

showi ng proper disdain for girls; establishing one's
buffer state role between the natural bullies and the
naturally bullied; faking a certain coarse but necessarily
vague famliarity with sex and the workings of

those nysterious gunmy organs, sel dom seen but

deeply sensed. Soon he would face the consuni ng

probl em of adol escence--how to have it off with
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some girl and thus pass through the flame into manhood,
and y avoid the traps that societ laid in the

way. Or perhaps this rather cynical view was outdated
now. Maybe the wave of sexual freedom that

had washed over earlier generations had made

things' easier. Sonehow, though, Renfrew suspected

ot herwi se. What was worse, he could think of nothing
very straightforward he hinmself could hope to do
about the matter. Perhaps relying on the intuition of
the boy hinmself was the best path. So what ' gui dance
could he give Johnny? "See here, son, renenber one
thing-don't take any advice." He could see Johnny's
eyes widen and the boy reply, "But that's silly,
Daddy. If | take your advice, |'mdoing the opposite
of what you say." Renfrew sm|ed. Paradoxes

sprout ed everywhere

A snmal |l student band nade a great noisy thing of

the announced total, several kilograms in all. Boys
cheered. A man nearby nuttered, "Livin' off a

yes' day," and Renfrew said drily, "Frapping right."
There was a feeling here of salvaging the lore and ore
of the past, not nmaking anything new Like the country
itself, he thought.

Bi cycling hone, Johnny wanted to stop and see

the Bl uebell Country C ub, an unbearably cute nane

for an eighteenth-century stone cottage near the

Cam In it a Mss Bell kept a cat hotel, for owners

who were away. Once Marjorie had adopted a di sagreeabl e
cat which Renfrew had finally | odged there

permanently, not having the heart to sinply throw

the bugger in the Cam Mss Bell's roons stank of cat
pi ss and perpetual tubercul ar-class danpness. "No
time," Renfrew shouted to Johnny's question and

t hey pedal ed on past the cat citadel. Afterward,

Johnny was a bit slower than before, his face bl ank
Renfrew was at once sorry he had been gruff. He was
havi ng such nonments nore often lately, he realized
Perhaps in part his absence from honme, working at

the I ab, made himacutely sensitive to | apsed cl oseness
with Marjorie and the kids. O perhaps there
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was a tine in life when you realized dimy that you
had becone rather |ike your own parents, and that
your reactions were not wholly original. The genes
and environment had their own nonmentum

Renfrew caught sight of an odd yell ow cl oud

squatting on the horizon and renenbered the sunmmer

af t ernoons he and Johnny had spent watching

the cl oud scul ptors work above London. "Look

there!" he called, pointing. Johnny dutifully gave the
yel l ow cloud a gl ance. "Angels getting ready to

pi ss," Renfrew explained, "as mold man used to

say." Bucked up by this bit of famly history, they
both sml ed.

They stopped at a bakery in King' s Parade,
Fitzbillies. Johnny became a starving English school boy
bravely carrying on. Renfrew all owed as how he

could have two, no nore. The news-agent's a door

down procl ai mred on a chal kboard the dreadful news
that The Tinmes Literary Suppl ement had gone bel ly-up,
an incomi ng datum whi ch Renfrew found only

slightly less interesting than the banana production
of Borneo. The headli nes gave no due as to whether
financial strains had caused the fol dup, or--what
seemed nore likely to Renfrew by a | ong neasure.
whether it was the dearth of worthwhile books.

Johnny banged into the house, provoking an answering
cry fromhis sister. Renfrew followed, feeling a

bit clapped out fromthe cycling, and strangely depressed.
He sat in his living roomfor a nonent trying

for once to think of nothing whatever, and

failing. Half the roomseened totally unfamliar to

him Antique gl ass paperwei ght, suspiciously tarnished
candlestick, frilly | anpshade with fl ower on

it, Gauguin reprint, whinsical striped china pig on

the hearth, brass rubbing of a nedieval |ady, beige
china cat ashtray with poetic quotation witten in
flowing script round the rim Hardly a square centineter
hadn't been made soddi ng nice. About the tine
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these registered, the persistent small tinny voice of
Marjorie's rt/arauding radio got through to him on
agai n about the Ni caragua thing. The Americans

were again trying to get approval fromthe notley
crew of nei ghboring governnments for a sea-level canal
To conpete with the Panamani an one woul d

seem dead easy, considering it was jamed up half

the year. Renfrew renmenbered a BBC intervi ew on

just. this subject, in which the sod from Argentina or
somewhere had gone on at the Anerican anbassador

about why the Americans were called the Americans

and those south of the USA not. The |ogic gradually
unfurled to include the assunption that since the

USAi ans had appropri ated the American nanme, they

woul d thus appropriate any new canal. The anmbassador,
not wise to the ways of the telly, had replied

with a rational explanation. He noted that no South
Ameri can nation included the word "Anmerica" inits
nane, and thus had no strong claimto it. The triviality
of this point in the face of an aval anche of psychic
energy fromthe Argentinian had put the anbassador

far down in total points by the tine the viewers
phoned in their opinions of the discussion. Wy, the
anbassador fellow had scarcely smled or mugged at

the camera, or smacked a fist onto the table before
him How coul d he expect to have any nedi a i npact

what ever ?

He went in to find Marjorie rearrangi ng the preserve
jars for what appeared to be a third tine.

"Somehow, you know, it doesn't |ook square," she

said to himwith a distracted irritation. He sat at the
kitchen table and poured hinsel f sone coffee, which,
as expected, tasted rather |like dog's fur. It always did
lately. "I"'msure it's true," he nurnmured. But then he
studi ed her bustling formas she hoisted the cylinders
of pal e anber, and indeed, the shelves did seem

at a tilt. He had nade themon a precise radial line
extending dead to the center of the planet, geonetrically
i npeccabl e and absolutely rational and quite beside
the point. Their hone was warped and swayed
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by the times it had passed through. Science cane to
nought in these days. This kitchen was the true | ocal
reference frame, the Glilean invariant. Yes. Watching
his wife turn and mix th jars, Prussian rigidities
standi ng on slabs of pine, he saw that it was the

shel ves whi ch stood asl ant now, the walls were right.
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CHAPTER ELEVEN

PETERSON AWOKE AND LOOKED OUT OF THE W NdOW
The pilot had | ooped around to cone in to San

Di ego fromthe ocean side. Fromthis height nost of
the coastline north to Los Angel es was visible. That
city was cloaked in its permanent haze; otherwi se the
day was clear and bright. The sun sparked fl ashes of
brilliance fromthe wi ndows of high-rise office

bl ocks. Peterson stared vacantly at the sea. Tiny
puckered |ines of waves crawl ed inperceptibly toward
the shore. Here and there, as the plane swung

| ower, he could see curves of white froth against the
blue, vastly different fromthe ocean he had fl own
over the day before.

He had taken a commercial flight. Fromthe air,
the di atom bl oomon the Atlantic had been horribly
visible. It now extended over a hundred-Kkil oneter
di ameter. Bloomwas a good word for it, he thought
wyly. It had | ooked |like some giant flower, a scarlet
camel lia bl ossom ng far off the shores of Brazil. His
fell ow passengers had been excited by the vision,
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st anpedi ng from wi ndow to wi ndow to get a better

vi ew, asking agitated questions. Interesting, he observed,
how red, the color of blood, spelled danger to

the human mind. It had been eerie to | ook down and

see that still, wounded ocean, the fringe of pink surf.

H's mind had distanced itself fromthe reality bel ow,
turning it into a surrealistic work of art. Add
purple jaguars and yellow trees: a Jesse Allen. And
orange fishes in the air above ..

How did that Bottom ey poem go? The second
stanza---sonethi ng about forcing the birds to w ng

too hi gh--where your unnatural vapors creep; Surely the
living rocks shall die when birds no rightful distance keep
Ni net eent h-century doggerel. How one clutched at

the shreds of civilization

There had been rioting in Rio. Standard politica
stuff, pop Marxi smand | ocal gripes touched off by

the bloom A waiting helicopter had whi sked him
fromthe airport to a secret rendezvous on a | arge
yacht, anchored offshore north of the city. The Brazilian
President was there, with his Cabinet. MKerrow

from Washi ngton, and Jean-C aude Rollet, a colleague
of Peterson's on the Council. They had conferred
from10 a.m until late afternoon, having |unch
brought in to them Measures would be taken to contain
the bloom if possible. The crucial thing was to
reverse the process; experinments were bei ng conducted
in the Indian Ccean and in control tanks in

Sout hern California. Sone emergency supplies were
voted to Brazil, to conmpensate for the disruption in
fishing. The Brazilian President was to play down the
significance of this, avoid whol esal e pani c. Fingers-in-the-dike,
fragile buttresses against the wei ght of

the sickened sea around them and so on. Wen they

di sbanded, Rollet had gone to report directly to the
Counci | .

Pet erson had had to step lively to avoid getting

| oaded up with errand-running, interference-bl ocking,
and other jobs. Lubricating a crisis like this

one took a lot of skillful footwork. There were the in-
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di vidual nations to soothe, England's own interests

to look out for (though that was not his prinme offida
task), and of course the ever-present snout of the nedia
pi g. Peterson had argued successfully that sonmeone
needed to give an official beady eye to the

California experinments. One had not only to do the

right thing, one nust above all be seen doing it. This
.ot himthe tinme he needed. Hi s true purpose was a
little experinment he'd thought of hinself.

Strai ghtaway after touchdown canned nusic cane

on and chaps began hauling out their carry-ons for

the rush. Peterson found this the worst part of comrerci al
travel and wi shed again he hadpressed Sir

Martin for authority to have his own executive jet on
this trip. They were expensive, wasteful, etc. etc., but
a bl oody sight better than going in a cattle-car with

wi ngs. The standard argunent, that private transport

| et one rest and thus saved the val uabl e executive's
energies, hadn't held up well in the era of dwi ndling
budget s.

He I eft the plane before anyone el se, through the
forward door, as per plan. There was a gratifyingly

| arge security guard, decked out in |eather boots and
hel met. By now he was used to the openly worn autonatic
pi stols.

I-Lis linb contained a protocol officer who babbl ed

on to no consequence, but Peterson turned him off

early on and enjoyed the ride. The security car behind
stayed quite close, he noted. There seenmed no

sign of the recent "tinpleasantness." A few burned-out

bl ocks of buildings, to be sure, and a freeway un-derpass
on Route 405 pocked by heavy-caliber fire,

but no air of lingering tension. The streets were fairly
clear and the freeway was virtually deserted. Since

the Mexican fields had petered out far ahead of notoriously
optimstic schedules, California had ceased to

be an aut onobi | e-wor shi pi ng paradi se. That, plus the
political pressure fromthe Mexicans to make good
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the hi ghfl own prom ses of economic uplift, had
mxed in with the rest of the political brew here and
led to the "unrest."

The usual cerenonies sopped up nmininmal tine. The
Scripps Institute of Qceanography had a weat hered

but solid look to it, blue tiles and salty snell and all
that. The staff were by now used to dignitaries trotting
t hrough. The TV johnnies got their footage--only

it wasn't called that anynore, Peterson

rem nded hinself, the nysterious term "dexers" having
materialized in its place and were duly ushered

away. Peterson smiled, shook hands, made bl and

smal | tal k. The package Markham had asked for from

Cal tech appeared and Peterson tucked it into his
carrying case. Markham had requested this material,

said it related to the tachyon busi ness, and Peterson
had agreed to use his good offices to extract it from
the Anericans. The work wasn't publishable yet, a
famliar ruse to avoid giving away. anything, but a bit
of footwork had got round that one.

The norni ng went by as planned. A general survey

by an oceanographer, slides and vi ewgraphs before

an audi ence of twenty. Then a reprise, nore

frank and far nore pessimistic, with an audi ence of
five. Then Alex Kiefer, head of the thing, in private.

"Don't you want to take your coat off? It's lretty

warm today. Great day, in fact." Kiefer spoke fast, al nost
nervously, and blinked as he spoke. Free of the

mob now, Kiefer seened to have an excess of energy.

He wal ked qui ckly, bouncing forward on his toes,

and | ooked around himconstantly, jerkily saluting

the few peopl e they passed. He ushered Peterson

into his office.

"Come in, come in," he said, rubbing his hands.
"Take a seat. Let nme take your jacket. No? Yes, beautiful
view, isn't it? Beautiful."

This latter was in response to a conment Peterson
had not in fact made, although he had automatically

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (140 of 538) [5/21/03 1:03:44 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

TIMESCAPE | 2 ?

crossed to the |l arge corner wi ndows, drawn by the

shi meri ng expanse of the Pacific below "Yes," he

sai d now, maeking the expected remark. "It's a nagnificent
view Doesn't it distract you?"

The wi de sandy beach stretched toward La Jolla

and then curved out, broken up by rocks and coves,

to a pronontory surrounded by paradi se pal ns. Qut

on the ocean, lines of surfers in wet suits sat bobbing
patiently on their boards |ike |arge black sea birds.
Kiefer laughed. "If | find | can't concentrate, | just
put on a wet suit and go out and swm Clears the

mnd. | try to swmevery day. Matter of fact, hardly
need a wet suit these days. Water's already pretty

warm Those youngsters out there think it's cold."

He indicated the surfers, nost of whom were now on

their knees, paddling before a good-sized wave. "In

the old days it used to get real cold. Before they put
those nulti-gigawatt nuclear plants at San Onofre,

y' know. Well, |I'msure you know. That kind of thing

is your business, isn't it? Anyway, it's raised the water
tenperature slightly, just along this section of the
coast. Interesting. So far it seenms to have stinmulated
aquatic life. We're watching it carefully here, of
course. In fact, it's one of our chief studies. If it gets
hi gher, it could alter sonme cycles, but as far as we
know, it's peaked. There's been no increase for severa
years now. "

Ki efer's novenents and speech becane | ess jerky

as he began to tal k about his work. Peterson guessed
himto be in his late forties. There were |ines about

his eyes and his wiry black hair was gray at the sides
but he looked fit and |l ean. He had the | ook of an ascetic,
but his office belied it. Peterson had al ready

noted, with that mixture of envy and contenpt he often
felt in Arerica, Kiefer's perks: deep pile of the fitted olive-green carpet, sleek expanse of
r osewood

desk top, noist hanging ferns and spider plants, Japanese
prints on the walls, glossy nagazines on the

tile-topped coffee table, and of course the vast tinted
wi ndows with their Pacific view. He had a nonen-
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tary vision of Renfrew s cluttered cubbyhol e in Canbridge.
Apart fromthe view, however, Kiefer showed

no pride in or even awareness of his surroundi ngs.

They sat down, not at his desk, but in confortable

chairs by the coffee table. Peterson cal cul ated that

qui te enough had been done along the lines of
intimdate-the-visitor and deci ded a gesture of indifference
was needed.

"Do you mind if | snoke?" he asked, producing a
cigar and gold lighter

"Ch ... | ... well, sure." Kiefer appeared nmonentarily
flustered. 'es, yes, of course." He got up and

slid the | arge wi ndow partly open, then crossed to

hi s desk and spoke into the intercom "Carrie? Wuld
you bring in an ashtray, please?"

"I"'msorry," Peterson said. "I seemto have violated
a taboo. | thought smoking was allowed in private
offices."

"Ch, it is, it is," Kiefer assured him "It's quite al
right. It's just that I'm a nonsnoker nyself and

pretty much try to discourage others." He flashed

Pet erson a sudden crooked and di saimng grin.
"Hopefully, you'll see the light soon. |I'd appreciate it
if you' d stay rather downwi nd of ne, so to speak."

Pet erson judged the "rather" was the usual Anerican
attenpt at speaking English-English, the effect in any
case spoiled by the grammatical error in the sentence
before it.

The door opened and Kiefer's secretary canme in

with an ashtray which she set before Peterson.

Pet erson thanked her, abstractedly tabul ating her

physi cal characteristics and giving her a good 8 out
of 10. He realized with relish that only his status as
a nenber of the Council had overridden Kiefer's ban

on snoking in his office.

Ki efer perched on the edge of the chair facing him
"So.... tell me how you found the situation in South
America." He rubbed his hands together eagerly.

Pet erson exhal ed luxuriously. "It's bad. Not des-perate-yet
but very serious. Brazil has becone nore
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dependent on fishing lately thanks to their shortsighted
sl ash' : and-burn policy of a decade or two
ago--and of course this bloom seriously affects fishing."

Ki efer | eaned forward even nore, as eager for details
as any gossi ping housewi fe, and at this point

Pet erson put hinself on automatic. He reveal ed what

he had to and extracted fromKi efer a few technica

poi nts worth renenbering. He knew nore bi ol ogy

than physics, so he did a better job than dith Renfrew
and Markham Kiefer went into their funding
situation--bleak, 'of course; one never heard any

ot her tune--and Peterson guided himback onto

useful stuff.

"W believe the whole food chain may be threatened,"
Ki efer said. "The phytopl ankton are succunbi ng

to the chlorinated hydrocarbons--the kind used

in fertilizer." Kiefer |eafed through the reports.

"Manodrin, specifically.”
"Manodrin?"

"Manodrin is a chlorinated hydrocarbon used in

i nsecticides. It has opened a new |ife niche anong

the microscopic al gae. A new variety of diatom has

evol ved. It uses an enzyne whi ch breaks down

manodrin. The diatomsilica al so excrete a breakdown
product which interrupts transm ssion of

nerve inpulses in animals. Dendritic connections fail

But they nmust have gone into all this at the conference."

"It was nostly at the political level, what steps to

be taken to neet the i mediate crisis and so on."
"What is going to be done about it?"

"They're going to try to shift resources fromthe
I ndi an Ccean experinments to contain the bl oom but
I don't knowif it'll work. They haven't conpl eted
their tests yet."

Ki efer drumred his fingers on the ceramc tiles.
He asked abruptly, "Did you see the bl oom yoursel f?"
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"I flew over it," Peterson answered. "It's ugly as
sin. The color terrifies the fishing vill ages."

"I think 1"l go down there nyself," Kiefer nuttered,
nmore to hinself than to Peterson. He got up
and began to pace the room "Still, y'know, | keep

feeling there's sonething else ..
"Yes?"

"One of nmy lab types tiainks there's sonething
special going on here, a way the process can ki nda

alter itself." Kiefer waved a hand in dismssal. "All
hypot hetical, though. 1'Il keep you inforned if any of
it pans out."

"Pans out ?"

"9/ 0orks, | nean."

"Ch. Do."

Pet erson got away from Scripps |ater than he'd

pl anned. He accepted an invitation to dinner at
Kiefer's to keep things going on the good-fell ow
front, always a wise idea. It was harder for a sod to
cross you when he's drunk some and told a joke and
devoured a casserole in your conpany, however boring
the conversation had been

Peterson's Iinp and tag-along security detail took
himinto La Jolla center for the appointnent at San

Di ego First Federal Savings. It was a bul ky squarish
btiilding, set dead anong a brace of tedious stores of
the shoppe variety. He thought of getting sonething
as a traveler-home-fromthe-wars gift, sonething

he'd done nore often when younger, but disnissed

the idea after three seconds of deliberation. The
shops were of the senmi-infinite markup species and
despite the rickety dollar, the pound was worse. Al
that would be quite to the side if the shops had been
interesting, but instead .they sported knickknacks and
ornate | anps and gaudy ashtrays. He grinmaced and

went into the bank

The bank nanager net them at the door, prinmed
by the sight of the security force. Yes, he had been
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advi sed of M. Peterson's arrival, yes, they had
searched the. bank records. Once inside the manager's
of fice Peterson asked brusquely, "Well, then?"

"Ah, sir, it was a surprise to us, let ne tell you,'
the thin man said seriously. "A safety deposit box
with the fees arranged for decades ago. Not your

typical situation."
"Quite so."

"I ... 1 was told you would not have the key?"

The man obvi ously hoped Peterson woul d. have it,

t hough, and save hima |l ot of explaining to his superiors
af t erwar d.

"Right, | don't. But didn't you find the box was
registered in ny nanme?"

"Yes, we did. | don't understand ..

"Let us sinply say this is a matter of, ah, nationa

seCUrity. -
"Still, without a key, the owner--"
"National security. Tine is inportant here. | believe

you take my meani ng?" Peterson gave the man
hi s best distant smle.

"Well, the undersecretary did explain part of it on
the phone, and | have checked with ny i medi ate
superior, but--"

"Well, then, |'m happy to see things have worked
out so quickly. | congratulate you on your speed. Al-

ways good to see an efficient operation.”
"Well, we do--"
"I would like to have a quick look. at it now "

Peterson said with a certain undertone of firmmess.
"Well, ah, this, this way ..."

They went through a pointless ritual of signing in
and stanping the precise tine and passing through

the buzzing gate. The huge steel doors were opened

to reveal a gleaming wall array of boxes. The manager
nervously fished appropriate keys fromhis vest
pocket. He found the right box and slid it out. There
was a nmonent's hesitation before he surrendered it.
"Thanks, yes," Peterson nmurnured politely, and

went directly to the small room nearby for privacy.
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He'd had this idea on his own and rather liked it.

I f what Markham said was right, it was possible to
reach someone in the past and change the present.

But precisely how this action affected the present
wasn't clear. Since the past viewed now night well

be the one Renfrew had created, how could they tel

it fromsone other past that never happened, but

m ght have? This whole way of looking at it was a

m st ake, Markham sai d, since once you passed a
tachyon beam between two tines they were forever
linked, a closed |oop. But to Peterson it seemed essentia
to know if you had in fact got through. In

Mar kham s i dealized experinents, with flipping Iight
swi tches and toggl es novi ng back and forth between
pegs and all, the whol e question was confused.

So Peterson had proposed a check, of sorts. True
enough, you had to send back the prelininary ocean
data and so on. But you could also ask the past to set
asi de some kind of road marker. One clear sign that
the signals had been received--that woul d be enough
to convince Peterson that these ideas weren't drivel
So two days before | eaving London he'd called Renfrew
and given hima specific nmessage to send.

Mar kham had a list of the experimental groups who
coul d conceivably receive a tachyon nmessage on their
nucl ear magnetic resonance devi ces. A nessage was
addressed to each site. New York, La Jolla, Mscow.
Each was requested to establish a clearly |abeled
safety deposit box in Peterson's nane with a note inside.
That shoul d be enough.

Pet erson couldn't reach Moscow wit hout expl ai ning

to Sir Martin why he wanted to go. New

York was out of the question, tenporarily, because of
the terrorists. That left La Jolla.

Peterson felt his pul se quicken as the catch on the
safety deposit box canme free with a click. Wen the

lid of the box tilted back he saw only a sheet of yellow
paper folded in thirds. He picked it Up and carefully
flattened the creases. It crackled with age.
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MESSAGE RECEI VED LA JOLLA

That was all. It was quite enough. Instantly

Peterson felt two conflicting enotions: elation, and a
sudden di sappoi ntnent that he had not asked for

more. Who had witten the note? What el se did they
receive? He realized ruefully that he had assuned

the sod getting the signal would obey the instruction
and then go on and tell how he got it, .what he
thought it neant, or at |east who he buggering well

was.

But no, no, he thought, sitting back. This was

enough. This proved the whol e col ossal business was
right. Incredible, but right. The inplications beyond
that were unclear, granted--but this nuch was certain.

And as well, he thought with a touch of pride, he

had done it all hinself. He wondered for a nmonent

if this was what it was like to be a scientist, to nake
a discovery, to see the world unlocked if only for an

i nstant.

Then the bank manager knocked hesitantly on the
door, the nood was | ost, and Peterson pocketed the
sheet of yell ow.

He stayed at the Valencia Hotel in a suite overl ooking
the cove. The park bel ow was part gnawed

away by the encroaching surf, as evidenced by the
sudden term nati on of sone wal kways. Al along the
coast the waves had undercut the congl onerate soil

Shel ves stuck out above the surf, ready to topple. No
one seenmed to notice

He told his security nen' and linmo to clear off for
the night. They nmade hi m conspi cuous and he had

been under the linelight quite enough for one day.

H's mnd was churning with the success at the bank

He di ssi pated sonme of the energy with thirty laps in
the hotel pool, and then with unsuccessful forays into
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the shops near the hotel. The dothang stores interested
hi m nost, but they were the sort which could

not sinply display their wares and stand asi de, but

set themin scenes of English nanor houses or French
chat eaux. There was still noney here, though nost of

it seemed nisdirected. The people were bright and

cl ean and gl ossy. At |east being prosperous set one
apart in England; here it guaranteed nothing, not

even taste.

The sidewal ks thronged with' ol d people, sone

quite rude if you didn't step aside for them The
younger nen, though, were bright and athletic. The
worren i nterested himnore, crisply fashionable, imuacul ately
grooned. There was a certain bl andness

to them though, an indefinable stanp of prosperous
neutrality. Part of himenvied this Iife. He knew that
these people striding so confidently along Grard
were hemmed in by as many restrictions as the
English--Southern California was a mass of limts on

i mm gration, buying houses, water use, changing
JThObS, autonobiles, everything--but they | ooked free
ere was still not nuch of the worl dweariness here

whi ch Europeans often equated with maturity. He

had al ways mi ssed a certain conplexity anong the

wonen, as well. They seened interchangeable, their

faces carefully smooth and open. Sex with them was

heal t hy, conpetent, and matter-of-fact. If .one propositioned
them they were never surprised or shocked.

Their no neant no and their yes neant yes. He

m ssed the chall enge of the no that neant maybe, the
el egant game of seduction. These Americans didn't
pl ay ganes; they were energetic and skillful but
never devious or secret or subtle. They preferred direct
questions, gave direct answers. They liked to be
on top.

At this point in his nusings, he stopped before a

wi ne store, and decided to see if he could get a few
cases of good California wine flown back to Engl and.
One never knew when the chance woul d conme agai n.

He was waiting in the bar for Kiefer when the
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thought struck him What if he'd sinply sent a letter
to Renfrew,-with the nessage inside? G ven the post
these days, it mght not have even reached hi m by
now, never mind being acted upon. In that case, after
he'd got the yell ow paper today, he could ve rung up
Renfrew and ordered himnot to send the nmessage

What woul d Markham nmake of that?

He finished his gin and then renenbered the business

about the | oops. Yes, the schene he'd just

devi sed woul d have thrown everything into an indetermn nate
state. That was the answer. But what kind

of answer was that?

"Dam streets," Kiefer conplained. "Getting' like a
slum" He wenched the steering wheel around a
sharp curve. Tires how ed

For Peterson this change of topic was a deci ded

i mprovenent. Kiefer had been reciting the virtues
and benefits of eating fresh vegetables brought in at
sonet hi ng approxi mati ng the speed of |ight from

"the valley," a cornucopia needing no further nane.

To encourage this new |ine of discussion Peterson
ventured mldly, "It all |ooks very prosperous to nme."

"Yes, well, of course, you don't see it if you keep
to the avenues. But it's getting harder to maintain
standards. Look around you here, for instance. Notice
anyt hi ng?"

They were high in the hills now, on w nding narrow
roads that afforded glinpses of the ocean
bet ween Spani sh ranches and nmini ature French chat eaux.

"See how they're walled in? Wen we first cane

here, oh, alnobst twenty years ago now, they were al

open. Geat views fromevery house. Now you can't

even call on your nei ghbor wi thout standing out

in the street pushing buttons and talking into an intercom
And frap, you should see the antiburglar

net wor ks! El ectronics worth a hundred Gernan

shepherds. Backup batteries for brownouts, too."
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"The crime rate is bad, then?" Peterson asked.
"Terrible. Illegal aliens, too many people, not
enough jobs. Everybody feels he has a right to alife
of luxury---or at least confort--so there's a lot of
frustration and resentmment when the dream craps

out."

Pet erson began to replan his schedule. He woul d

- leave t'nne to find the best electronic security system
he could. Stupid of him not to think of it before.

That sort of thing was precisely where the Anmericans
excel l ed. He woul d have use for a good system

adapt abl e and rugged. |If possible, he would carry it

back with himon the plane. Again he w shed for a

private jet.

"The town is getting carved up into seal ed-off
encl aves," Kiefer went on. "Odsters, nostly."

Pet erson nodded as Kiefer cited statistics for California,
whi ch was second only to Florida in percentage
of old people. Since the foldup of the Social

Security system the Senior Myvenent | obby had
been pressuring even harder for special privileges,
tax breaks, and extra favors. Peterson was sure he
knew nore of the denographics than Kiefer; the
Council had got a worl dw de picture on themtwo
years ago, including some confidential projections.
Attaining the zero-popul ation-gromh birth rate had
left the US and Europe with a bulge in the popul ation
curve, now hitting retirenment age. They expected
hefty monthly checks, which had to come fromthe
reduced ranks of younger people through tax. es. ,I.t
led to an "entitlement syndrome." The old felt they c
pai d heavy taxes all along and then been put on the
shel f before they could earn the i mense sal aries
now going to junior executives. They were "entitled,"
the Seni or Movenent argued, and society had
damed wel | better cough up. The ol dsters voted
more often and with a sharper eye for self-interest.
They had power. In California a gray head had becone
a synbol of political activism

"--they don't cone out for weeks, with the spiffy
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tel evideo systens they buy. Saves 'era shopping or

going to the bank or seeing anybody under sixty.

They just do it all electronically. Kills the town,

t hough. The ol dest novie theater in La Jolla, the Unicom
cl osed | ast nonth. Damed shane."

Pet erson nodded with a show of interest, stil

t hi nki ng about rearranging his schedul e. The car

swung into a steep driveway as the gate opened before

it. They clinbed up towards a | ong white house.

Bast ard Spani sh, Peterson classified silently. Expensive,
but without style. I(iefer parked in the carport

and Peterson noticed bicycles and a wagon. Chri st,
children. If he had to share the dinner table with a
Crew of American brats--

It | ooked as though his fears were going to be realized
when they were nmet at the door by two young

boys junping at Kiefer and both tal king at once.

Ki efer managed to qui et them down | ong enough to

i ntroduce themto Peterson. Both children then

trained their attention on him The ol der boy di spensed
with prelimnaries and asked directlx "Are

you a scientist |ike ny dad?" The younger fixed him
with an unwi nking stare, shifting fromfoot to foot in
an irritat'ng way. O the two, he was potentially the
noi si er and nore troubl esone, Peterson decided. He

knew the ol der boy's typc carnest, talkative, opinionated,
and nearly uncrushabl e.

"Not exactly," he began, but was interrupted.

"My dad is studying diatons in the ocean," the

boy said, disnissing Peterson. "It's very inportant.
I'"'mgoing to be a scientist too when | grow up but

maybe an astrononmer and David's going to be an astronaut
but he's only five so he doesn't really know.

Wul d you like to see the nodel of the solar system

I made for our science project?"

"No, no, B'tll," Kiefer answered hastily. "I know
it's very nice but M. Peterson doesn't want to be
bot hered now. W're going to have a drink and talk
about grown-up thihgs." He led the way to the living
room followed by Peterson and the two boys. Kiefer
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woul d be the sort of parent who called adults

"grown-ups," Peterson thought drily.
"l can tal k about grown-up things too," Bill said
i ndi gnantly.

"Yes, yes, of course you can. Wat | neant was,

we're going to talk about things that wouldn't interest
you. What' 1l you have to drink? Can | offer you

a whi sky and soda, wi ne, tequila ... ?"

"How do you know they wouldn't interest ne,

lots of things interest nme," the child persisted, before
Pet erson coul d answer. The situation was saved by a
light, firmvoice calling fromanother room "Boys!

Cone here at once, please!"” The two vani shed wit hout
argunent. Peterson stored for futttre use the verba
backhand he had been about to deal the ol der

boy.

"l see you have sone Pernod there. Could I have
a Pernod and tequila, with a dash of lenon, if you
pl ease?"

"Jeez, what a mixture. Is it good? | don't often
"drink hard liquor nyself. Liver, y'know Sit down,

I"mretty sure we have sonme |lenon juice My wife
P .

wi Il know. Does that dnnk have a nane or did you
invent it?" Kiefer was acting erratically again.

"l believe it's called a macho," Peterson said

w yly.

He | ooked around the room It was sinple and el egant,
totally white except for a few Oriental pieces.

An exquisite screen stood against the far wall. To the
right of the fireplace was a Japanese scroll, and a
flower arrangenent sat in an al cove. Qpposite the
fireplace, uncurtained picture wi ndows | ooked over
roofs and treetops towards the Pacific. The ocean was

a bl ack bl anket'beside lights that glittered everywhere
el se, up and down the coast, as far as Peterson

coul d see. He chose a seat on a |low white sofa, sitting
sideways at the end of it so he could see both the
roomand the view. In spite of little heaps of nud-died
papers here and there, obviously Kiefer's, the

room exuded a certain serenity.
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"I hope this is right. Equal anobunts O Pernod and
tequila, is -hat it? 1'lIl go and check on the | enon
juice. Ch, here's ny wife now "

Peterson turned toward the doorway, |ooked and

| ooked again. He rose slowy to his feet. Kiefer's wife
stunned him Japanese, young, slender, and very
beautiful. Not taking his eyes fromher, he tried to
sort out his first disoriented inpressions. In her |ate
twenties, he decided, which explained Kiefer's having
such young children. A second marriage for him

no doubt. She was dressed in white Levis and a hi gh- necked
white top of some slithery material. Nothing

under it, he noted with approval. Her hair fel

"snooth and straight, alnost to her waist, so black it
seenmed to have a blue sheen. But it was her eyes that
riveted his attention. Seeing her all in white in this
dimy lit white room he had the eerie sensation that
her head was floating by itself. She had paused in

the doorway, not deliberately for effect, Peterson

t hought, but her appearance was dramatic. He felt
unable to nove until she did. Kiefer darted nervously

f orwar d.

"M tsuoko, ny dear, cone in, cone in. | want you

to neet our guest, lan Peterson. Peterson, this is ny
wi fe, Mtsuoko." He | ooked eagerly fromone to the
other like a child bringing hone a prize.

She canme forward into the room moving with a
fluid grace that delighted Peterson. She held out her
hand to him cool and snooth.

"Hello," she said. For once Peterson felt he could
use the standard American greeting "d ad to neet
you" with sincerity.

He murnmured "How do you do?" narrowi ng his

eyes slightly to communi cate what his formal greeting
| acked. The merest hint of a smile lifted the corners
of her lips at his unspoken nmessage. Their gazes

held fractionally |onger than convention dictat ed.
Then she withdrew her hand from his and went over

to sit on the sofa.

"Do we have any | enon juice, honey?" Kiefer was
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rubbi ng his hands together again in his awkward
way. "And what about you? WII| you have sonething
to drink?"

"Yes to both questions,” she answered. "There's
sonme lenon juice in the fridge and I'll have a little
white wine." She turned to Peterson with a smle. "I

can't drink nmuch at all. It goes straight to ny head."
Kiefer left the roomin search of |enbn juice

"How are things in England, M. Peterson?" she

asked, tilting her head back slightly. "It sounds grim
in the news here."

"It is bad, although a | ot of people don't yet realize
how bad," he replied. "Do you know Engl and?"

"I was there for a year a while back. I'"mvery fond
of Engl and."

"Ch? Were you working there?"

"l was on a postdoc at Inperial College in London
I"'ma mathematician. | teach at UCSD now. " She

was smling as she watched him expecting a reaction
of surprise. Peterson did not showit. "I can see you
expected sonething |like a phil osophy degree."

"Ch, no, nothing so conventional," he said

snmoothly, smiling back at her. He thought of philosophers
as peopl e who spent great swaths of tinme on

questions of no nore true depth than "If there is no

God, then who pulls up the next Kl eenex?" He was

about to formthis into an epi gram when Ki efer cane

back into the roomwith a glass of wine and a snall
bottl e.

"Here's your wine, |ove. And sone |enon juice"--

this to Peterson. "How rmuch, just a dash?"
"That's spl endid, thank you."

Ki efer sat down and turned to Peterson. "Did

M tsuoko tell you that she spent a year at London

Uni versity? She's a brilliant woman, nmy w fe. Ph.D.

at twenty-five. Brilliant and beautiful too. I'ma |ucky
man." He beaned proudly at her

"Alex, don't do that." The words were sharp but
her affectionate smle took the edge off them She
shrugged deprecatingly towards Peterson. "It's em
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barrassing. Alex is always boastin about ne to his
-friends.”

"l can understand why." Behind Peterson's

blandly smiling exterior he calculated. He had only
one evening. Did they have an open narri age? How
direct an approach would she tolerate? How to

broach the subject with Kiefer there? "Your husband
tells ne that things are pretty bad here too, although
it doesn't look that way to a visitor."

What did her smile nean? It was al nost 'as though

they shared a secret. Was she in fact reading his

t hought s? WAs she nmerely flirting? O could it be---the
t hought fl ashed upon him-that she was nerVous?

She was certainly sending himsignals.

"There's a psychological inability to give up

| uxury standards,” Kiefer was saying. "People won't
give up alife style that they think is, ah, uniquely
Anerican. "

"I's that a current catch phrase?" Peterson asked. "I
saw it used in a couple of nagazines | read on the
pl ane. "

Ki efer gave this hypothesis his best concerned

from. "Urn, 'uniquely Anerican' ? Yeah, | suppose it
is. Saw an editorial about sonmething like that this
week. ©Ch, say, excuse nme, |'Il go check the boys."

Kiefer left the roomin his eager-terrier style. In a
monent Peterson could hear himtal king mldly but
firmy to the boys sonewhere down the hall. They
regularly interrupted himw th tenor bright-boy-aware-that-he-is-being-bright
backt al k. Peterson took

a pull on his drink and reflected on the w sdom of
proceeding further with Mtsuoko. Kiefer was a |ink
in Peterson's information-gathering chain, the' nost
essential part of an executive's working machinery.
This was indeed California, notorious California, and
the date was well advanced beyond the ni neteenth
century, but one could never be sure how a husband
woul d react to these things, never mnd what they
said in theory about the whole matter. But beyond
such cal cul ations was the fact that the man irritated
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himwi th his fanatici smabout health foods and non-snoki ng
and undi gnified devotion to those decidedly

unpl easant children

Wel |, executives were supposed to be able to nake
qui ck, incisive decisions, correct? Correct.

He turned to Mtsuoko, seeking the best way to

use these nonents al one. She was staring out at the
vi ew, which she nust have nenorized ages ago.

Bef ore he could formul ate an openi ng she asked,

not |ooking at him "Were are you staying, M.

Pet er son?"

"La Valencia. And the nanme is lan."

"Ah, yes. There's a nice strip of beach there, south

of the cove. | often take a walk there in the evenings."
She | ooked directly at him "About ten
o' clock."

"l see," Peterson replied. He felt a pulse beating in
his neck. it was the only outward sign of excitenent.
By God, she had done it. She had made an assignation
wi th himal nbost under her husband's nose.

Christ, what a woman.

Ki efer came back into the room "There's a grow ng
crisis here," he said.

Pet erson gave a snort of laughter which he deftly
turned into a cough.
"I think you're right,
not | ook at M tsuoko.

he managed drily. He dared

On the long flight over the pole Peterson had time to
browse through the file fromCaltech. He felt rel axed
and pl easantly dissipated, with the slack sensation

one gets when he knows he has done quite as mnuch

as coul d be expected along the lines of self-indul gence.
No regrets, that was the ticket;' it neant

one had passed up nothing. To reach the grave with

that assurance would surely be at |east conforting.

M t suoko had rather lived up to the sublimnal advanced
billing. She had cleared off after three hours,
presumably with some solid story, or better, a tacit
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agreenent of no questions fromKiefer. A suitable
topping off f6r a wearing trip.

The Caltech file was something el se. There were

some grimy detailed internal reports, all a tangle of

wor ds and mat hermatical symbols to him Markham

could frolic init, if he liked. There were signs that the
file hadn't been freely given over. A Xerox of an official
letter, Peterson-inspired, backgrounding for the

Council, had scraw ed at the bottom Stall them-let's

not get scooped. Surely the author of the n6te woul d

have lifted that out before nmaking it sem public. The

expl anation was obvi ous. The Anerican government

had quite effective internal security people. Rather

than trade letters with Caltech, they'd clandestinely
phot ogr aphed what ever they could turn up. Peterson
sighed.. A dicey nethod, but then again, not his probl em

The only intelligible portion of the file was a persona
| etter, presumably stuck in because of key
wor ds.

Dear Jeff,

I"mnot going to make it down for Easter; there just
too much to do here at Caltech. The |ast few weeks have

been extrenely exciting. I"'mworking with a couple of

other people and we really don't want to break off our cal cul ations,
even for a holiday in Baja. I'mreally sorry

about it as | was |looking forward to getting together with

you both again (if you take nmy neaning.t). | shall miss the

prickly cactus and the delicious dry heat, too. Sorry, and

maybe next time. Tell Linda |'lIl call her for a chat in the

next fewdays if | can find tine. Any chance of you people
comng up here for a day (or better yet, a night)?

After breaking a promise like this | suppose | ought to

tell you what stirred me up so. Probably a marine biol ogi st
like you won't think this is of such great concern--cosnol ogy
doesn't count for a lot in the world of enzynes

and titrated solutions and all that, | suppose--but tO those
of us working in the gravitational theory group it |ooks as
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t hough thereg a genui ne revolution around the corner. O

maybe it already arrived

It related to a problemthat's been hangi ng around astrophysics

for along tine. If there is a certain quantity of

matter in the universe, then it has a closed geometry--which

means it will eventually stop expandi ng and begin

to contract, pulled back together by gravitational attrac-tiota

So people in our line of work have been wondering

for sone tine if there is enough matter in our universe to
close off the geonetry. So far, direct neasurenents of the

matter in our universe have been inconcl usive.

Just counting the luminous stars in the universe gives a

smal |l quantity of matter, not enough to cl ose off space-tine.

But there undoubtedly a | ot of unseen mass such as

dust, dead stars, and bl ack hol es.

We're pretty sure that nost gal axi es have | arge bl ack

holes at their centers. That accounts for enough missing

matter to close off our universe. Wiat new is the recent

data on how di stant gal axi es are bunched up toget her

These gal actic-scale clunps nmean there are large fluctuations

in matter density throughout our universe. |If gal axies

bunch up together sonewhere in our universe, and their

density gets high enough, their |ocal space-tinme geonetry

could wap around on itself, in the sane way that our universe

m ght be cl osed.

We now have enough evidence to believe Tormy Gold's

old idea--that there are pans of our universe which have

enough clustered galaxies to formtheir own cl osed geonetry.

They won't |l ook like nuch to us--just small areas

with weak red light comng out of them The red is from

matter still falling into those clunps. The shocker here is

that these local density fluctuations qualify as independent universes. The tine for formng a

separate universe

i s independent of the size. It goes |like the square root of

Gh, where Gis the gravitational constant and n the density

of the contracting region. So itg i ndependent of the

size of the mniuniverse. A small universe will close itself

off just as fast as a |arge one. This neans all the various-sized

uni verses have been around for the same anount of

"time." (Defining just what tine is in this problemwl|
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drive you to drink, if you re not a mathematici an--maybe
if you are, toQ)

The point here is that there may be cl osed-off universes
inside our own. In fact, it would be a remarkabl e coi nci dence
if our universe was the largest of all. W may be a

| ocal lunp inside sonebody el se universe. Renmenber the

old cartoon of a little fish being swallowed by a slightly

| arger one, in turn about to be swal |l owed by anot her bigger
one, and so on, ad infinitun? Wll, we nmay be one of

t hose fishes.

The | ast few weeks |'ve been working on the probl em of

getting information about--or out of--these universes inside

our owmn. Cearly, light can't get out of one universe

into the next. Neither can matter. That's what a cl osed geonetry
means. The only possibility m ght be some type of

particle that doesn't fit into the constraints set by Einstein
theory. There are several candidates like this, but

Thorne (the grand old nan around here) doesn't want to

get into that norass. Too nessy, he says.

I think tachyons are the answer. They can escape from
smal l er "universes" inside our own. So the recent discovery
of tachyons has enornmous inplications for cosnol ogy.

It hard to detect tachyons, so we don't know much about

them They give us a direct link to the seal kd-off space-tines
i nside our universe, though, which is why |I'm working

so hard on the problem There's a chance of a

first-class discovery in this. W ve had the devil of a tine
pursuing things, with the food strike and the big fire in LA
Probably nobody will give nuch of a datm, with the world
inits present state. But that what the academic life is for.

|"msorry |I've gone on about this at such length and
probably made no sense, but the whole thing is trenmendously
exciting to nme and | tend to get carried away. Any-.

way, |'msorry about Baja. Hope to see you both soon

Love,

Cat hy

Peterson felt a nonentary twi nge of guilt at reading
a private letter. The Council used such nethods
routinely now, of course, to get quickly round the re-
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calcitrant interests who had not accepted the necessity
for quick action. Still, he was a gentleman and a

gentl eman does not read another's mail. Hi s reluctance
soon subrerged beneath his interest in the

i mplications of what was said by "Cathy." Subuni-verses?
I ncredi bl e. The | andscape of the scientist was
ultimtely unreal.

Pet erson | eaned back in his seat and studi ed Canadi an

wast es slipping by below Yes, perhaps that was

it. For decades now the picture of the world painted

by the scientists had beconme strange, distant, unbelievable.
Far easier, then, to ignore it than try to understand.

Thi ngs were too conplicated. Wiy bother?

Turn on the telly, luv. Right.
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CHAPTER TVELVE

DECEMBER 3, 1962

COOPER LAI D THE RED- GRI DDED SHEETS OUT IN A

long Iine across the | ab countertop. He stood back,
bal ancing on his toes like a sprinter preparing to go
the di stance, and surveyed his wo, k. The subdued

hum of the | aboratory underlined the expectation in
the air. "That's it," Cooper said slowy. "They're in
the right order."

"That's our best data?" Gordon mnurnured.

"Best I'Il ever get," Cooper said, frowning at
somet hing in Gordon's voice. He turned, hands on
hips. "It's all consecutive, too. Three hours worth."

"I't | ooks good and cl ean,
tone. "Sharp."

Gordon said in a conciliatory

"Yeah," Cooper adnmitted. "Nothing funny about
this. If there was a clear resonance there, |'d see it."

Cordon traced his finger along the green data

lines. There were no standard resonances at all. Inside
their sanple, cooled down to 3 degrees absol ute

in the bubbling helium were atom c nuclei. Each was
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a tiny magnet. They tended to |ine up along the nagnetic
.field Cooper had applied to the sample. The

standard experiment was sinple: apply a brief electronmagnetic
pul se, which'tipped the nucl ear magnets

away fromthe magnetic field. In tine, the nuclei

would Iine up with the field again. This nuclear rel axation
process could tell the experinmenter mnuch

about the environnent inside the solid. It was a relatively
sinmple way to | earn about m croscopic features

of the conplex solid structure. Gordon liked the

work for its clarity and directness, aside fromany applications
to transistors or infrared detectors it night

eventual |y have. This branch of solid state physics

didn't have the high visibility of things |ike quasars

or high-energy particle research but it was clean and

had a kind of sinple beauty.

The jagged traces before him though, were neither
sinmple nor beautiful. Here and there were fragnents
of what they should be getting: nuclear resonance
curves, snooth and neani ngful. But in nost of the
gri dded traces there were sudden jagged |line bursts
of electromagnetic noise, appearing abruptly for an
instant, then disappearing just as suddenly.

"The same spacings," Gordon murmnured.

"Yeah," Cooper said. "The one-centineter ones--"

he pointed "--and the shorter ones, half a centineter.
Regul ar as hell."

Both men | ooked at each other, then back at the

data. Each had hoped for a different result. They had
done these experinents over again and again, elimnating
all possible sources of noise. The ragged

bursts woul d not vani sh.

"It's a goddam nessage, " Cooper said. "Mist be."
Gordon nodded, fatigue seeping through him
"There's no avoiding it," he said. "W've got hours of

signal here. Can't be coincidence, not this rmuch."
"No. "

"Ckay then," CGordon said, summoning up optim sm
in his voice. "Let's decode the fucking thing."
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REDUCTI ON OF OXYGEN CONTENT TO BELOW TWO PARTS PER
MLLION WTH N FI FTY KI LOVETER RADI US OF SOURCE AFTER

DI ATOM BLOOM MANI FESTS AEMRUDYCO PEZQEASKL M NOR

PCOLLUTANTS PRESENT | N DEI TRI CH POLYXTROPE 174A ONE

SEVEN FOUR A COMBI NES IN LAITrI" I NE CHAIN W TH HERBI Cl DES

SPRI NGFI ELD AD4A5 AD FCOUR FI VE OR DU PONT

ANALAGAN 58 FI VE EI GAT EM TTlI NG FROM REPEATED AGRI CULTURAL

USE AMAZON BASI N OTHER SI TES OTHER LONG

CHAI N MOLECULAR SYNERG STS PGSSI BLE I N TROPI CAL ENVI RONS

OXYGEN COLUMN SUBJECT TO CONVECTI VE SPREADI NG

RATE ALZSNRUD ASMA WSUEXI O 829 CMXDROQ VI RUS XM PRI NTI NG

STAGE RESULTS 3 THREE WEEK DELAY | F DENSITY OF

SPRI NGHELD AD45 AD FOUR FI VE EXCEEDS 158 ONE FI VE

El GHT PARTS PER M LLI ON THEN ENTERS MOLECULAR SI MULATI ON

REG ME BEG NS | M TATI NG HOST CAN THEN CONVERT

PLANKTON NEURO JACKET INTO I TS OWN CHEM CAL FORM

USI NG AMBI ENT OXYGEN CONTENT UNTI L OXYCGEN LEVEL

FALLS TO VALUES FATAL TO MOST OF THE H GHER FOCD

CHAI N WIESJDKU AGAI N AMVA YS ACTI ON OF ULTRAVI OLET

SUNLI GHT ON CHAI NS APPEARS TO RETARD DI FFUSI ON | N SURFACE

LAYERS OF THE OCEAN BUT GROWH CONTI NUES

LONER DOAN DESPI TE CONVECTI VE CELLS FORM NG WH CH

TEND TO M X LAYERS I N XMC AHSU URGENT MADUDLO 374

ONLY SEGVENT AMZLSOUDP ALYN YOU MUST STOP ABOVE

NAMVED SUBSTANCES FROM ENTERI NG OCEAN LI FE CHAI N

AMZSUY RDUCDK BY PROHI Bl TI ONS OF FOLLOW NG SUBSTANCES

CALLANAN B471 FOUR SEVEN ONE MESTOFI TE

SALEN MARI NE COVPOUND ALPHA THROUGH DELTA

YDEMCLW URGENT YXU CONDUCT TI TRATI ON ANALYSI S ON

METASTABLE | NGREDI ENTS PWUMXSJR AL SUDNCH

CGordon had no chance to think about the nessage

until the afternoon. Hi s norning was filled out by a

|l ecture and then a commttee neeting on graduate

student admi ssions. There were top-flight students
applying fromall over---Chicago, Caltech, Berkeley,

Col umbia, MT, Cornell, Princeton, Stanford. The canoni cal
seats of wisdom A few unusual cases-two

odd ones from Ckl ahoma who m ght be promising, a
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gifted and quiet fellow fromLong Beach State were

put aside for study. It was plain that La Jolla's fame
was spreading rapidly. In part it was the continuing
heady rush of the Sputnik phenonenon. Gordon was

riding that wave hinsel f, and he knew it; these were
ripe tines for science. He wondered, though, about

the students just now coming into physics. Sone of

them seened |ike the sanme sort that went into | aw or
medi ci ne not because it was a fascinating subject,

but because it prom sed big bucks. Gordon wondered
privately whether Cooper had el enments of that; the

man showed sparks of the old flame, but it lay hidden
beneath a bl anket of nellow rel axation, an aura

of physical assurance. Even the nessage, the very existence
of a message, struck Cooper as a little funny

but basically acceptable, an odd effect, soon to be expl ai ned.
Gordon could not tell whether this was a

pose or genuine serenity; either way, it was unsettling.
CGordon was used to a nmore intense style. He

envi ed the physicists who had nade the great discoveries
when quant um nechani cs was unf ol di ng,

when the nucleus first shattered. The ol der nenbers

of the department, Eckart and Li eberman, tal ked of

those days sonetimes. Before the 1940s, a degree in
physics was a solid basis for a career in electrical engineering,
peri od. The bomb had changed all that. In

the aval anche of gaudy weapons, new fields of study,

i ncreased budgets, and expandi ng horizons, everyone

di scovered suddenly a national thirst for physicists.

In the years foll ow ng Hiroshima a newspaper

story referring to a physicist invariably called him

"the brilliant nuclear physicist," as though there
could be no other kind. Physics got fatter. Even so,
physicists were st'ill relatively poorly paid; Gordon

coul d remenber a visiting professor at Col unbia
borrowi ng noney to attend the Friday "Chinese

I unch" Lee and Yang had started up. The |unches

met in one of the excellent Chinese restaurants ringing
the canpus, and it was there that new results often
surfaced first. Attendance was a good idea if you
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wanted to keep up. So the visiting scholar had

scrounged el "tough to go, and pai! it. back within a
week. Such days seened distant to Gordon now,

t hough they nust |oomlarge in the mnds of the

ol der physicists, he realized. Some, l|ike Lakin, carried
an air of uneasy wait'ng, as though the bubble

woul d soon burst. The dazed public, with its short
attention span, would be distracted by the cornucopia

of tail fins and ranch-style tract hones, and forget
about science. The easy equation--science Equal s engi neering
equal s consuner yunm es--woul d fade.

Physi cs had spent nore tinme at the bottomof the S
curve than chemstry--Wrld War | was the flush

time for them-and now was enjoying the steep

climb. But a plateau had to follow. The S curve had

to curl over.

CGordon nulled this over as he nade his way from

the | aboratory up the outside stairs to Lakin's office.
The | ab not ebooks were carefully organi zed and he

had checked over the decoding of the nessage repeatedly.
Still, he was of half a mind to turn around

and avoi d seeing Lakin at all

He was only a few sentences. into his presentation
when Lakin said, "Really, Gordon, | had trusted you

woul d fix this trouble by now. "
"| saac, these are the facts."

"No." The trimy built man got up from behind

his desk and began to pace. "lI have | ooked into your
experinment in detail. | read your notes--Cooper
showed nme where they were."

CGordon frowned. "Wy not ask nme for then"

"You were in class. And--1 speak frankly--I
wanted to see Cooper's own entries, in his own
hand. "

"Why?".

"You admt you did not take all the data by yourself."

"No, of course not. He's got to do sonmething for a
thesis."

"And he is behind schedule, yes. Significantly be-
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hi nd. " Lakin stopped and made one of his characteristic
nmovemnent s, di pping his head slightly and raising

his eyebrows as he | ooked at Gordon, as though

gazi ng over the rins of nonexistent eyegl asses. Gordon
supposed this was a gl ance neant to convey

somet hi ng unprovabl e but obvi ous, an unspoken under st andi ng
bet ween col | eagues.

"I don't think he's faking it, if that's what you
mean, " he said very steadily, keeping inflection out

of his voice with some effort.

"How could you tell?"

"The data | took fits in with the syntax of the rest

of the message."

"That could be a deliberate effect, sonehow

cooked up by Cooper." Lakin turned toward the w ndow,
hands cl asped behind his back, his voice now

carrying a shade of hesitation

"Cone on, |saac."

Laki n suddenly rounded on him "Very well. You

tell nme, then, what is going on," he said crisply.

"W have an effect, but no explanation. That's

what's going on. Nothing nore." He waved the page

of decoded message in the air, slicing blades of sunlight
descendi ng fromthe w ndows.

"Then we are agreed." Lakin smiled. "A very

strange effect. Sonething nakes the nucl ear spins relax, bing, |ike that.

"That's crap." Gordon had thought they were really
homing in on the PO nt, and now this old song

and dance cane up.

"It is a sinple statenment of what we know "

"How do you explain this?" He waved the nessage
agai n.

"l do not." Lakin shrugged el aborately. "I would
not even nmention it, if I were you."

"Until we understand it--"

"No. We do understand enough. Enough to talk in
publ i c about spontaneous resonance." Lakin began a
technical summary, ticking off the points on his fingers
with a precise gesture. CGordon could see he had

Spont aneous resonance.”
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grilled" Cooper thoroughly. Lakin knew how to present
the dath, which quantities to plot, how the figures
in a paper could build a very convincing case.

" Spont aneous resonance" woul d nmake an interesting
paper. No, an exciting one.

When Lakin was finished, and had. sketched out
the scientific argunents, CGordon said casually, "Half
a true story can still be a lie, you know "

Lakin grimaced. "I've hunored you quite a bit,

CGordon. For nonths. It is time to admt the truth."”
"Uh huh. What is it?"

"That your techniques are still faulty."
" How?"

"l do not know." He shrugged, dipping his head
and raising his eyebrows again. "I cannot be in the
| aboratory constantly."

"W have been able to array the resonance
signal s---"

"So they seemto say sonething." Lakin smled
tolerantly. "They could say anything, Gordon, if you
fool with them enough. Lookre" He spread his

hands. "You renenber, from astronony, the fellow
Lowel | 2"

"Yes," Gordon said suspiciously.

"He 'discovered the canals on Mars. Saw them for
years, decades. Ot her people reported see' ng them
Lowel | had his own observatory built in the desert,
he was a rich man. He had excell ent seeing conditions
there. The man had tine and fine eyesight. So

he di scovered evidence of intelligence."
"Yeah, but--" Gordon began

"The only m stake was that he had the w ong concl usion
The intelligent life was on his side of the

tel escope, not the Mars end. H's mnd--" Lakin

jabbed a forefinger at his own tenple "-saw a flickering
i mage and then inposed order on it. H's own

intelligence was tricking him"

"Yeah, yeah," Gordon said sourly. He couldn't
think of a counterargunment. Lakin was better at these
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things, knew nore stories, had a subtle instinct for
nmaneuver .

"l propose that we not urn ourselves into Lowells."

"Publish the spontaneous resonance stuff right
away, " Gordon said, trying to think.

"Yes. We have to finish the NSF proposal this

week. We can feature the spontaneous resonance nateri al
I can wite it up fromthe notebooks, in such a

way that we can use the sane nmanuscript for a paper

to Physical Review Letters."

"What good will it do to send it to PRL?" Gordon
asked, trying to decide what his reaction was.

"I'n our NSF proposal we can list the paper in the
reference page as 'submitted to PRL.' That puts an
earmark on it, says it is work of forenost quality. In
fact " he pursed his lips, judging, peering over

i magi nary hornrins, " why not say 'to be published
in PRL'? | amcertain they will accept it, and

"to be published carries nore weight."
"I't's not true."

"I't soon will be." Lakin sat down behind his desk

and | eaned forward on it, hands cl asped together

"And | tell you frankly that without something interesting,
sonmet hing new, the grant is in trouble."

CGordon | ooked at himsteadily for a | ong nonent.

Lakl n got up and resuned pacing. "No, of course, it

was only a thought. W will say 'submitted to' and

that will have to do it." He circumavi gated the office
with a nmeasured step, thinking. He stopped

before the bl ackboard with its crude sketches of

the data. "A very odd effect, and a credit to its

di scoverer--you."

"l saac," Gordon said carefully, "I'"'mnot going to
drop this."

"Fine, fine," Lakin said, taking Gordon's arm

"Throw yourself into it. |I'msure the business with
Cooper will resolve itself in time. You should arrange
the date of his doctoral candi dacy exam you know. "

CGordon nodded absently. To set out on a full re-
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search program for the thesis, a student had to pass
the two-hour oral candi dacy exam nation. Cooper
woul d need sone coaching; he tended to freeze up if
more than two faculty nmenbers were within earshot,

a remarkably common effect anmpng students.

"I"'mglad we have this settled,"” Lakin murnured.

"I''"l'l show you a draft of the PRL paper on Mnday.
Meanwhi |l e "he gl anced at his watch-- "the Coll o-quium
is starting.”

CGordon tried to concentrate on the Colloquiumlecture
but sonehow the thread of the argunment kept

eluding him Only a few rows away Murray Cell-Mann

was explaining the "Ei ght-Fold Way" schene

for understanding the basic particles of all natter.
Gordon knew he should be foll owi ng the di scussion
closely, for here was a genui nely fundanmental question
The particle theorists already said Gell-Mann

shoul d get the Nobel for this work. He frowned and
shifted forward in his seat, peering at Cell-Mann's
equations. Someone in the audi ence asked a skeptica
question and Cell-Mann turned, always snooth and
unperturbed, to counter it. The audience followed

the exchange with interest. CGordon renenbered his
seni or year at Col unmbia, when he had first begun attending
the Physics Departnment Colloquia. He had

noti ced an obvious feature of the weekly neetings,

one he never heard tal ked about. Anyone coul d ask

a question, and when he did all attention of the audience
turned to him |If there were several exchanges

bet ween | ecturer and questioner, all the better. And a
questi oner who caught the speaker in an error was
rewarded wi th noddi ng heads and sniles fromthose
around him Al this was clear, and it was doubly
clear that no one in the audi ence prepared for the

Col | oqui a, no one studied for them

The Col | oqui um t opi ¢ was announced a week in
advance. Gordon began reading up on the topic and
taking down a few notes. He would | ook up the
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speaker's papers, with special attention to the Concl usions
section, where authors usually specul ated a

bit, threw out "blue sky" ideas, and occasionally took
indirect slans at their conmpetitors. Then he woul d

read the conpetitors' papers as well. This al ways

gener ated several good questions. Cccasionally such

a question, innocently asked, could puncture a speaker's
ideas like a stiletto. This would create a nurnur

of interest in the audience, and inquiring glances toward
CGordon. Even an ordinary question, if well

delivered, created the inpression of deep understandi ng.
CGordon began by calling out questions

fromnear the back. After a few weeks he noved forward
The senior professors in the departnent always

took the first-row seats, and soon he was sitting

only two rows behind them They began turning in

their seats to watch as he asked a question. Wthin a
few more weeks he was in the second row. Full professors
began to nod to himas they took their seats

bef ore Col | oqui um began. By Christmas Gordon was

known to nost of the department. He had felt a

slight tug of guilt about it ever since, but, after all
he hadn't done anythi ng except show a keen and

systematic interest. If it benefited him so nmuch the
better. He had been a denon for physics and mat hematics
then, nore interested in watching a |l ecturer

pul |l an analytic rabbit out of a higher mathematica
hat than in a Broadway show. Once he spent a whole
week trying to crack Fermat's Last Theorem ski pping
| ectures to scribble away. Somewhere around

1650, Pierre de Fermat jotted the equation x" + y" =z
in the margin of his copy of Diophantus' Arithnetic.
Fermat wote that if x, y, z, and n were positive integers,
there were no solutions to the equation for n

greater than two. "The proof is too long to wite in
this margin," Fermat scribbled. In the 300 years since,
no one had been able to prove it. Was Fer nat

bl uf fi ng? Maybe there wasn't a proof. Anyone who

coul d decide the issue with a mathematical denonstration
woul d be fanpus. Gordon struggled with the
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riddle and-then, falling behind in classes, gave it up
But he swore that sone day he would get back to it.
The Last Theorem had a | ot of mathematica

beauty in it, but that wasn't why he had attacked it.
He |i ked solving problens, sinply because they were
there. Most scientists did; they were early chess players
and puzzle solvers. That, and anbition, were the

two traits scientists truly had in conmmon, it seened
to him GCordon nused for a nonent on how different

he and Lakin were, despite their corfinon scientific interests--and then suddenly sat' upright.
Heads

nearby turned at this quick novenent. Gordon ran

the conversation with Lakin through his mind, remenbering
how his tal k about the nessage had been

neatly deflected, first into a dodge about Cooper,
then the Lowell story, followed by Lakin's seenming to
back down on the "to be published in PRL" business.
Lakin got the PRL he wanted, with Gordon and

Cooper as coaut hors, and Gordon had not hi ng nore

than the typescript of his nmessage.

Gel | - Mann was describing, in his precise wa35 a
detail ed pyranmd of particles arranged by mass, spin,
and various quantum nunbers. It was all a neaningl ess
junble to Gordon. He reached into his vest

pocket --he al ways put on a jacket for Colloquium if
not a tie as well--and brought out the nmessage. He
stared at it a nmonent and stood up. The audi ence for
Gel | - Mann was huge, the biggest draw of the year

They all seened to be watching himas he worked

his way through the forest of knees to the aisle. He
wal ked out of the Colloquiuma little unsteadily, the
nmessage paper twisted in his hand. Eyes foll owed

hi mas he went out a side door

"Does it nmake sense?" Gordon said intensely to the
sandy- haired man across the desk fromhim

"Wl l, yeah, sort of."

"The chemistry is legitinmte?"

M chael Ransey spread his pal ns upward. "Sure,
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as much as | can follow These industrial nanmes' Springfield
AD45, Du Pont Anal agan 58'--don't

mean anything to ne. Maybe they're still under devel opnent."
"What it says about the ocean, and this stuff reacting
t oget her--"

Ransey shrugged. ''Wo knows? W're babes in

t he woods about a lot of this |ong-chain nolecule
stuff. Just because we can nake plastic raincoats,
don't think we're w zards."

"Look, | cane over to Chenistry to get help in understanding
that nessage. Who woul d know nore
about it?"

Ransey sat back in his reclining office chair,

squi nting unconsciously at Gordon, plainly trying to
assess the situation. After a noment he said quietly,
"Where'd you get this information?"

Gordon shifted uneasily in his chair. "I'm... |ook,
keep this quiet."

"Sure. Sure."

"I've been getting some ... strange ... signals in

an experiment of mine. Signals where there shouldn't

be any."

Ransey squinted again. "Uh huh."

"Look, | know this stuff isn't very clear. Just fragnments

of sentences.”

"That's what you'd expect, isn't it?"

"Expect ? From what ?"

"An intercepted nessage, picked up by one of our
listening stations in Turkey." Ransey sniled with a
touch of glee, his skin around the blue eyes crinkling
so that his freckles fol ded together

CGordon fingered the tip of his button-down collar,
opened his nouth and then closed it.

"Ch, conme on," Ransey said, cheerful now that he

had penetratett on obvi ous cover story. "I know

about all that tip-top secret stuff. Lots of guys try
their hand at it. CGovernnent can't get enough qualified
people to pick over this stuff, so they bring in a
consul tant."
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"I"'mnot working for the government. | mean, outside
of NSF-"
"Sure, |I'mnot saying you are. There's that working

panel Departnent of Defense has, what do they

call it? Jason, yeah. A lot of bright guys in there. Hal
Lewis up at Santa Barbara, Rosenbluth from here,

sharp people. Did you do any of that ICBMreentry
wor k for DOD?"

"Can't say as | did," Gordon said with deliberate
m | dness. Wiich is precisely the truth, he thought.

"Ha! Good phrase. Can't say, not that you didn't

do. What was it Mayor Dal ey said? ' Com ng dean

isn't the sane as taking a bath.' | won't ask you to
gi ve away your sources."

Gordon found hinself fingering his collar again

and di scovered the button was nearly twisted off. In
the New York days his nother had had to sew one

back on every week or so. Lately his rate had gotten
| ower, but today--

"I"'msurprised the Soviets are tal king about this

sort of thing, though," Ransey nurnured, thinking

to hinself. The narrow ng around his eyes had

rel axed and he slipped back into the nold of experinental
organi ¢ chem st pondering a probl em

"They're not very far along in these directions. In

fact, at the last Mdscow neeting | attended | coul d've
sworn they were way behind us. They've pushed fertilizer
for that five-year plan of theirs. Nothing of this
conplexity."

"Why the American and English brand names?"

Cordon said intently, leaning forward in his chair.
"Dupont and Springfield. And this---"enmtting from
repeated agricultUal use Amazon basin other sites
and so on."

"Yeah," Ransey allowed, "Seens funny. Don't
suppose it's got anything to do with Cuba, do you?
That's the only place the Russians are nonkeyi ng
around in South America."

"Unmm " Gordon frowned, nodding to hinself.
Ransey st Udi ed CGordon's face. "Ah, maybe that
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makes sense. Some kind of Castro side action in the
Amazon? A little under-the-counter aid to the backwoods
people, to make the guerrillas nore popul ar?

M ght make sense."

"That seens a |little conplicated, doesn't it?
mean, the other parts about the plankton neurojacket
and so on."

"Yeah, | don't understand that. Maybe it's not

even part of the same transmission." He | ooked up
"Can't you get a better transcription than this? Those
radi o eavesdroppers--"

"I"'mafraid that's the best | can do. You understand,"
he added significantly.

Ransey pursed his |ips and nodded. "If DOD is so
interested they'd farmout info like this ... Tantali zing,
isn't it? Must be sonething to it."

CGordon shrugged. He didn't dare say anything

more. This was a delicate gane, letting Ransey talk
hinsel f into a cl oak-and-dagger explanation, wthout
actually telling himanything that was an outright lie.
He had conme over to the Chenistry Departnent prepared
to lay things on the line, but he now realized

that woul d have got himnowhere. Better to play it

thi s way.

"I like it," Ramsey said decisively. He slapped his
palmw th a whack onto a pile of exanmi nations on his
desk. "'l like it a lot. Dammed funny puzzle, and DOD
interested. Bound to be something in it. Think we can
get fundi ng?"

This took Gordon aback. "Well, | don't ... | hadn't
thought..."

Ransey nodded again. "Right, | get it. DODisn't
going to pony up for every blue-sky idea that floats

by. They want some backup work."

"A down paynent."

"h(eah. Sonme prelimnary data. That'll nake a better
case for pursuing the idea." He paused, as though
juggling schedules in his nind. "I have sone idea

how we could start. Can't do it right away, you understand.
Lots of other work under way here." He re-
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| axed, | eaned back in his swivel chair, grinned. "send

me a Xerox of it and let ne nmull it over, huh? I |ike

a puzzle like this. Puts alittle zip in things. | appreciate
your br'nging it by, lett'ng ne in."

"And |' m happy you're interested," Gordon murnured.

Hs smle had a wy and distant quality.
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CHAPTER THI RTEEN

JANUARY 14, 1963

HE PI CKED HI S WAY ALONG PEARL STREET, HI TTI NG

the brakes every nonent or two as ruby tail lights

wi nked in warning ahead. Traffic was getting thicker

al nrost daily. Gordon felt for the first time the irritation
at others noving in, gobbling up the | andscape,

crowding this slice of paradise, elbowing him It

seened pointless, now that he was settled in, to devel op
this land any further. He smled wanly as the

t hought struck himthat he had now joined the |egion

of the genuinely transplanted; California was now

here, other people were fromthere. New York was

nmore a different idea than a different place

Penny wasn't at the bungal ow. He had told her he

woul d be | ate because of a recruiting cocktail party at
Laki n's house, and had hal f expected she woul d have

a light supper ready.' He prow ed the apartnent,
wondering what to do next, feeling Iight and restless
after three glasses of white wine. He found a can of
peanuts and munched them Penny's papers fromthe
conposition class she taught were arranged neatly
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on the dining table, as though she had left in a hurry
wi t hout putting them away. He frowned; that was

unl i ke her. The papers were covered with her neat,
curling handwiting, |abeling paragraphs "tepid" or
"arguabl e," block letters shouting "SEN FRAG' or
simply "AG'--failure of agreenment between subject

and predicate, she had explained to him not a how

of angui sh. At the top of one student essay on Kafka
and Christ she had witten "King Kong died for our
sins?" Gordon wondered what it mneant.

He decided to go out and buy sone wi ne and nibbl e
food. He certainly wasn't going to wait around

the apartment for her. On his way out the door he
noticed a duffel bag |eaning against the overstuffed
arnchair he usually sat in. He pulled at the sealing
cord until the nouth sagged open. Inside was a

man' s clothing. He frowned.

Ful | of a curious jangling energy, he delayed getting
back in the Chevy and wal ked the hal f bl ock

down to Wndansea Beach instead. Big conbers battered
at the smooth fingers of that rock that stretched
into the sea. He wondered how | ong these rocks

could stand the constant gnawi ng of the surf, boomn ng
in great bursts over them To the south a few
teenagers, brown as |ndians, |ounged around the

smal | nunici pal water station punp house. They
studied the tunbling surf in a languid stupor, sone
of them puffing on short cigarettes, Gordon had

never been able to get nore than three words out of
them no matter what he asked. |nscrutable natives, he
t hought, and turned away. Returning to his car al ong
Nauti |l us he passed under Torrey pine trees that. had
ruptured the sidewal k, the concrete breaking on the
hard and heavy bark |ike frozen waves.

He drove a wi nding route al ong the narrow back

streets near the ocean. Tiny houses, alnost doll-sized,
crowded each other. Many were gi ngerbreaded or

sported needl ess cupolas. Curls and latticewirk el bowed
a nei ghbor's el ephant - eared begoni as. Roses

rubbed stands of |ush banboo. Filaments of every ar-
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chitectural style seemed to have splashed over the
houses and clung, dripping. The streets were straight
and silent, reginmenting the babble of cultures and
pasts that had washed up on this vest pocket vill age.
La Jolla was a place where everything came together

in a way unlike New York, with an odd and waiting
energy. Cordon liked it. He took a swing around to

6005 Camino de la Costa on an inpulse. It was a mnor
shrine now, the place where Raynond Chandl er

lived and worked in the '40s and '50s, with a fl ag-stoned
courtyard and a junbl ed rock garden that

spread up the hill behind it. He had read every
Chandl er novel, immediately after seeing Bogart in

The Big Sleep for the first tine; Penny had said it was
one way of finding out what California was about.

He bought food at Al bertson's and a case of various
white wines at a liquor store near Wall Street.

The parquet floors of the store hoarded the sl ackening
dry heat of the day. A burly, tanned man eyed

Gordon's button-down shirt with a distant anusenent

as he sacked the bottles. Comi ng out of the

store, Gordon saw Lakin getting out of an Austin-Heal ey
down the street. He turned away quickly and

wal ked down Prospect; in the dimtwilight Lakin had
probably m ssed seeing him The paper on spontaneous
resonance had sail ed through Physical Review Letters
with ease, as Lakin predicted. The entire incident

now seened cl osed to Lakin, but Gordon still felt the
unease of a man who is passing checks but knows

his account is overdrawn. He put the bottles,

clanking together, in the trunk of the Chevy, and then
wal ked by the Val encia Hotel. There were no gaudy

el ectrical apparitions yelling out their advertisenents
in La Jolla, no factories, pool halls, snokestacks,
graveyards, railroad stations, or cheap diners to besmrch
t he anbi ence. The Val enci a announced itself

with a nodestly lettered sign. On the veranda two

m ddl e-aged wonen were playing canasta and chattering
with zest. They wore el aborate print dresses

bunched at the wai st, heavy netallic neckl aces, and
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their hands sported at |east three rings api ece. The
two nmen playing with them | ooked ol der and tired.
Probably worn out from signing checks, Gordon thought,
and wal ked past theminto the | obby. The hotel bar
gave of f a buzz of conversation. He rmade his way

al ong ranks of rattan couches to the rear sitting room
of the | obby; he liked to | ook down fromhere at the
cove below. Ellen Browning Scripps had seen what

t he | and- gobblers were doing to the town and set

asi de a snooth green | awn around the cover, so that
sonebody beside the rich could watch the |azy

swells roll in. As Gordon watched, the floodlights
came on, naking the white walls of churning water

| eap out of the sea's darkness, chewi ng the |land. Gordon's
few expeditions into the Pacific had been

| aunched from the hal f-noon beaches bel ow. O fshore
there was a rock where you could stand and

rise out of the lapp'rag troughs of waves. It was slippery
footing, but he liked to | ook back at the |and,
crusted with inpermanent stucco and wood and
whi t ewash, as though at this renove he could judge

it, get a firmperspective. Chandler had said it was a
town full of old people and their parents, but sonmehow
he had never nentioned the sea and the renorseless,
roaring breakers that punctuated the |ong

ranmbl i ng sentences of waves, always gnawi ng at the
shore. It was as though sonme unnoticed force cane

over the horizon, all the way from Asia, and chi pped
away at this cozy pocket of Americana. Stubby
breakwaters tried to blunt the effect, but Gordon
coul d not understand how they could | ast. Tine

woul d eat all this away; it had to.

When he went back through the | obb the bar's

mur nur was about one drink | ouder than before. A

bl ond gave him a | ook of appraisal and then, realizing
he was no prospect, her face turned soft as sidewal k
and she | ooked back down at her copy of Life.

He stopped by the tobacco shop on Grard and

bought a paperback for 35¢, fanning the pages to his
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nose as he left; they always carried the sweet hunus
snel | of a pipe pouch.

He opened the door of their bungalow with his
key. A nman sat on tile couch pouring sonme bourbon
into a water gl ass.

"Ch, CGordon," Penny said, her voice lilting as she
got up fromher seat next to the stranger. "This is
Cifford Brock."

The man rose. He was wearing khaki slacks and a
brown wool shirt with pockets that buttoned. He feet
were bare and Gordon could see a pair of zori lying
besi de the duffel bag by the couch. difford Brock
was tall and chunky, with a slow grin that crinkled
his eyes as he said, "G ad t'nmeet ya. Nice place you
got here."

Gordon nmurnured a greeting. "diff is an old high
school buddy of mine," Penny said nmerrily. "He's the
one took me to Stockton that time for the races."

"Ch," Gordon said, as though this explained a
great deal .

"Li ke some O d Ganddad?" diff offered the open

bottle on the coffee table, still giving off his fixed
grin.

"No, no thanks. | just went out to buy sone

wi ne. "

"l got sone, too," diff said. He fished a gallon jug
fromunder the coffee table.

"I went out with himto get sone stuff to drink,"
Penny vol unteered. Her forehead was |lightly beaded
with. perspiration. Gordon | ooked at the gallon jug. It
was a Brookside red, wine they usually used for

cooki ng.

"WAit'11 | bring in the rest fromthe car," he said to
sidestep diff's proffered jug. He went out into the

cool i ng evening and brought in the other bottles,

storing sone in a cabinet and the rest in the refrigerator.
He corkscrewed one open, even though it

wasn't chilled, and poured hinself a glass. In the living
room Penny busi ed herself setting out Fritos and

a bean dip and listening to diff's slow draw .
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"You stayed late at the Lakin party?" Penny asked,

as Gordon settled into their Boston rocker

"No, | just stopped off to buy some things. Wne.

The party was just another back-slapping thing." The

i mge of Roger |saacs or Herb York slapping a venerated
phi | osopher on the back, like Shriners on a

binge, didn't really fit, but Gordon let it go

"Who was it?" Penny said, showing dutiful interest.
"Who were they recruiting?"

"A Marxist critic, sonebody said. He nunbled a

lot and | couldn't nake out much of it. Sonething
about capitalismrepressing us and not letting us unleash
our true creative energies."

"Universities are great for hiring Reds," diff said,
blinking owishly.

"I think he's nore of a theoretical conmunist,"

CGordon tenporized, not really wanting to defend the
poi nt .

"Do you think you'll hire hin?" Penny asked, ob-.viously
steering the conversation

"l don't have any say. That's the Humanities people.
Everybody was being very respectful, except for

Feher. This gUY was saying that under capitalism

man exploits man. Feher poked a finger at him and
sai d, yeah, and under comrunism it's vice versa.

That got a good laugh. Popkin didn't like it, though."
"Don't need Reds to teach you anything you can't

learn in Laos," diff said.

"What did he say about Cuba?" Penny persi sted.

"The missile crisis? Nothing."

"Hum " Penny said triunphantly. "Wat's he witten,
this guy, anyway?"

"There was a little stack of his publications. One-Di nensiona
Man one of them was, and--"

"Marcuse. That was Marcuse," Penny said flatly.

"Who's he?" diff murnured, pouring hinself

sone Brookside into another gl ass.

"Not a bad thinker," Penny adnitted with a shrug.

"I read that book. He "

"Learn nmore about Reds in Laos," diff said, heft-
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ing the gallon jug so he could pour by resting it on
his shoulder. "Filling '"emup here?" he invited, |ooking
at their gl asses.

"I''"ll pass," Gordon said, holding his pal mover his
gl ass nouth, as though diff would pour into it anyway.
‘ou've been in Laos?"

"Sure." diff drank with relish. "I know this stuff
isn't up to that of yours---" gesture with glass, a ruby
red sloshing-- "but it's one damm sight better'n stuff
over there, 1'll tell you."

"VWhat were you doi ng?"

He | ooked at Gordon bl ankly. "Special Forces."

Gordon nodded silently, a bit uneasily. He had

gone through graduate school with a student defer-nent.
"What's it |like over there?" he asked | anely.

"shitty. -

"What did the mlitary people think about the Cuban
m ssile settlement?" Penny asked seriously.

"Ol' Jack earned his noney that week." diff took
a long pull of the wine.

"diff is back for good," Penny told Gordon
"Right," diff said. "R'n Rforever. Flew ne into
El Toro. | knew o0l' Penny was around here sonewhere
so | called up her old man and he gave me her
address. Caught a bus down." He waved a hand airily,
a shift of nmood. "I nmean, it's okay, man, |'mjust
an ol' friend. Nothing big. R ght, Penny?"

She nodded. "Cdiff took me to the senior prom"”
"Yeah, and did she look great. Ridin' shotgun in a
pi nk evenin' gown in my T-bird." Abruptly he began
to sing "When | Waltz Again with You" in a high,
wavering voice. "Boy, what crap. Teresa Brewer."

Gordon said sourly, "I hated that stuff. Al that
hi gh school hotshot business."

Adiff said levelly, "I'Il bet you did. You from back
east ?"

"Yes. "

"Marl on Brando, On the Waterfront, all that? Boy,
it's a ness back there."

"It's not that bad,"” Gordon murnured. Sonehow
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Aiff had hit upon a precise simlarity. Gordon had

kept pigeons on the roof for a time, just |ike Brando,

and had gone up there to talk to them on Saturday

ni ghts when he didn't have a date, which was pretty

often: After a while he had convinced hinself that

dating on Saturday night didn't have to be the center

of a teenage life and then sonetine after that he had

got rid of the pigeons. They were filthy, anyway.

CGordon excused hinseft to get some nore wine.

When he canme back with a glass for Penny the two

of themwere remenbering old tinmes. |Ivy League

styles; hot-wiring cars; the Ted Mack Varie Hour; the
irritating retort. "That's for ne to know and you to

find out"; Sealtest ice cream Ozzie and Harriet; Father
Knows Best; duckass haircuts; the senior class re-painting
the water tower overnight; girls who

popped bubble gumin class and left, pregnant, in

their junior year; My Little Margie; the dipshit president
of the senior class; strapless evening gowns that

had to be wired to stay up; penny loafers; circle pins;

El oi se, who ruined her crinolines falling in the Poo

at the all-night party; getting served in bars where

they didn't give a damm about your age; girls in

straight skirts so tight they had to get on a bus stepping
up sideways; the fire in the chemlab; beltless

pants; and a parade of other things that Gordon had
disliked at the tine as he burrowed into his books

and pl anned for Col unbia, and saw no reason why

he shoul d be nostal gic about now. Penny and diff renenbered
it as dunmb and pointless, too, but with a

differently soft and fond contenpt Gordon could not

sumon up.

"Sounds |ike some kind of country club." He kept

his voice light but he neant it. diff caught the di sapproval
"W were just havin' fun, man. Before, you know,

the roof caved in."

"Thi ngs | ook okay to ne."

"Yeah, well they're not. Get over there, in nud up

to your ass, and you'll find out. The Chinks are
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ni bblin'" away at us. Cuba gets all the newspaper
space, but where it's really happenin' is over there."

He finished his w ne, poured another
"l see," Gordon said stonily.

"diff," Penny said brightly, "tell him about the
dead rabbit in Ms. Hoskins' class. Gordon, Ciff
t ook--"

"Look, man," diff said slowy, peering at Gordon
as though he were nearsighted and waving a finger

erratically in the air, "you just don't--"
The tel ephone rang.

Gordon got up gratefully and answered it. diff
began munbling sonething in a | ow voice to Penny
as Gordon left the roombut he couldn't rmake it out.

He put the receiver to his ear and heard anong
the hiss of static his nother's voice say, "Cordon?
That's you?"

"Uh, yes." He glanced toward the Iiving room and
| onered his voice. "Were are you?"

"At hone, 2nd Avenue. Where should |I be?"
"Well ... | just wondered ..."

"If 1 was back in California again, to see you?" his
nmot her said with irritating perception

"No, no," he paused a fraction of a second, about

to call her Mom and suddenly not wanting to, with
Special Forces Ciff within earshot, "I didn't think
that at all, you've got it all wong."

"She's there with you?" Her voice warbled high
and faint, as though the connection were getting
weak.

"Sure. Sure she's here. Wat do you expect?"
""Who knows what to expect these days, ny son."

Whenever she called him"son" he knew t here
was a |l ecture on the way.

"You shouldn't have left like that. Wth no word. "

"I know, | know " Her .voice weakened again. "M
cousin Hazel said | was wong to do that."

"W had things to do, places we'd planned to take

you," he |ied.

was so
She couldn't find the word.
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"W coul d have tal ked about ... things. You

- know. "

"W will. I"mnot feeling so good right now but |

hope | can cone out there again soon."
"Not so good? What do you nean, Mom not so

good?"
"Alittle pleurisy, it's nothing. | threw away noney
on a doctor and sone tests. Everything is fine now" "Ch, good. You take care of yourself, now"

"I't's nothing worse than that strep throat you had,
renmenber? | know these things, Gordon. Your sister
was over for dinner yesterday and we renenbered
how-" and she was off in her usual tone of voice,
recounting the events of the weeks, tracing an inplied
return to the fold of the wandering sister, of

maki ng cabbage soup and kugel and flanken and

tongue with the fanmous Hungarian raisin sauce, al

for one dinner. And after, the "thee-yater," the two of
them taking in Gsborne's Luther ("Such a fuss about
things!"). She had never budged his father downtown
to lay out his good hard noney for such things,"'

but now the process of reclaimng her children justified
such small luxuries. He snmiled fondly, |istening

to the easy flow of words fromanother, earlier life
three thousand niles away, and wondering if Philip
Rot h had heard of Laos yet.

He had a picture in his head' of her at the other

end of the long copper cord, her hand at first

cl enched white around the tel ephone receiver. As her
voi ce softened he could sense the hand relax, the
knuckl es not so pale now. He was feeling good as the
call ended. He hung the heavy bl ack receiver back
intoits wall mount and only then recogni zed the
choki ng gasp of repressed crying comng fromthe
l'iving room

Penny was sitting on the couch beside diff, holding
hi m as he sobbed into his cupped hands. "I

didn"t... W was goin' across this paddy, followin a
bunch of Pathet Lao from' Nam back to where we

knew they were runnin', toward the Plain of Jars.
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was with this asshole platoon of 'Namregulars, me

and Bernie Bernie fromour class, Penny--and ..

this AR opened up right on us, an' Bernie's head
jerked... He sat down in the nmud an' his hel net fel
into his hands, he was reachin' up for his face, an' he
started to pick sonmethin' up out of the hel net and

he fell over sideways. | was down behind himwth

the AR fire goin' right over us. | crawmed up to him
an' the water was all pink aroun' himand that's

when | knew. | | ooked in the helmet and what he

was tryin' to get out was part of his scalp, the hair
still stuck in it, the round nmusta run up inside there
an' gone in his brain after it smashed his jaw " diff

was speaki ng nore dearly now, heaving great sighs

as the words tumbled out and his pal ms worked in

the sockets of his eyes. Penny hugged hi mand murnured
somet hi ng. She reached over his broad shoul ders

and ki ssed himon the cheek with a sad, vacant

gesture. Gordon saw with a sudden, gnaw ng shock

that she had slept with himsomewhere back in those

rosy high school days. There was an old intimacy between
t hem

Ciff |ooked up and saw Gordon. He stiflened

slightly and then shook his head, his nmouth a bl ur

He sniffed. "It started to goddamm rain,"” he said
clearly, as if resolved to go on and tell the rest of it
no matter who was there. "They couldn't get any
choppers in to us. Those pissass 'Nampilots won't
come in under fire. W was stuck in this little grove
of banboo, where we pulled back to. Pathet Lao and
Cong had boxed us in. Me and Bernie were advisors,

not supposed to give orders, they'd put us in with
this platoon 'cause we weren't s'posed to nake contact
at all. Ever'body thought with the rainy season

comn' on they'd pull out."

He hoi sted the Brookside jug and poured hinself

anot her gl ass. Penny sat beside him hands fol ded
demurely in her lap, eyes glistening. Gordon realized
.he was standing rigid, 'halfway between kitchen and
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living room arns stiff. He made hinself sit in the
Bost on rock/ .

adiff drank half the glass and rubbed his eyes on

his sl eeve, sighing. The enotion ebbed from hi mnow
and there was a settled fatigue about the way he

went on, as though the words drai ned away the

smal | drops of feeling as they enmerged. "This ARVN

pl at oon | eader went spastic on nme. Didn't know

whi ch way was up, wanted to nove out that night.

The nist cane in across the paddies. He 'wanted
should go out with ten 'Nans, reconnoiter. So | did,
these little guys carryin' MIl's and scared shitless
We didn't get a hunnert yards before the point nan
ranmed a punji up his boot. Started screamin'. AR
fire comes in, we waddl e our way back to the banboo."
diff |eaned back in the couch and casual |y draped
hi s arm around Penny, staring blankly at the Brookside

jug.' "The rain feeds fungus that grows in your

socks. Your feet get all white. | was tryin' to sleep
with that, your feet so cold you think they're gone.

An' | woke up with a | eech on nmy tongue." He sat silently

for a nonent. Penny's nmouth sagged open but

she said nothing. Gordon found he was rocking energetically
and consciously slowed the rhythm

"Thought it was a leaf or sonmethin' at first.

Couldn't get it off. One of the 'Nams got nme to lie
down--1 was runnin' around, screanmin'. Th pissass

pl at oon | eader thought we was infiltrated. So this

" Nam puts boot creamon ny tongue and | wait lyin

there in the nud an' he just picks this | eech out of

my nmouth, a little furry thing. All the next day | taste
that boot creamand it nmakes ne shiver. Relief battalion
drove off the Cong around noon." He | ooked at

Gordon. "Wasn't till | got back to base that | thought
about Bernie again."

Aiff stayed until late, his stories about advising the
ARVN becom ng al nost nostal gic as he drank nore
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of the sweet wi ne. Penny sat with her |egs tucked

under her, arm cocked agai nst the couch back and
supporting her occasionally noddi ng head, a distant

| ook on her face. Gordon supplied short questions,

nods of agreement, murrmurs of approval to ddiff's
stories, not really listening to themall that closely,
wat chi ng Penny.

As he was leaving diff suddenly turned manically

gay, wobbling fromthe wine, face bright and sweating
slightly. He lurched toward Gordon, held up a

finger with a wise wink, and said, "'Take the prisoner
to the deepest dungeon,' he sai d condescend-

ingly."

CGordon frowned, puzzled, sure the w ne had
scranbl ed the nman's brains.

Penny volunteered, "It's a Tom Swi ftie."

"What ?" Cordon rasped inpatiently. diff nodded
sagel y.

"A, well, a joke. A pun," she replied, inploring
CGordon with her eyes to go along, to let the evening
end on a happy note. "You're supposed to top it."

"Uh ..." CGordon felt unconfortable, hot. "I
can't "

"My turn." Penny patted diff's shoulder, in part
as though to steady him "How about 'I |earned a | ot
about wonen in Paris,' said Tomindifferently?"

adiff barked with | aughter, gave her a good- hunored

slap on the rear, and shuffled to the door.

"You can keep the wine, Cordie," he said. Penny foll owed
hi m out si de. Gordon | eaned on the door

frane. In the wan yell ow gl ow of the outdoor |anp

he saw her kiss himgoodbye. Ciff grinned and was

gone.

He put the Brookside jug in the trash and rinsed out
the gl asses. Penny rolled up the nmouth of the Fritos
bag. He said, "I don't want you bringing any nore of
your old boy friends by here fromnow on."

She whirled toward him eyes w deni ng. "What?"
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"You heard what | said."

"Way?" - -

"I don't like it."

"Uh huh. And why don't you like it?"

"You're with me now. | don't want you starting up
anyt hing with anybody el se.™

"Christ, I"'mnot 'starting up’ with diff. |I nmean, he

just cane by. | haven't seen himin years."
"You didn't have to kiss himso nuch."
She roll ed her eyes. "Ch God."

He felt hot and suddenly uncertain. How nuch

had he drunk? No, not ruch, it couldn't be that. "I
mean it. | don't like that kind of stuff. He's going to
get the wong idea. You talking about your ol d high
school days, arms wapped around him-"

."Jee-sus, 'get the wong idea.' That's a Harry
H ghschool phrase. That's where you're stuck, Gordon."

"You were |eading himon."

"Fuck | was. That nman is wal ki ng wounded, Gordon

I was conforting him Listening to him From

t he nmoment he knocked on the door | knew he had
sonet hing inside, sonmething those rah-rah types in
the Arnmy hadn't let himget out. He al nost died over
there, Gordon. And Bernie, his best friend--"

"Yeah, well, | still don't like it." H s nmomentum

bl unted, he grasped for some other way he could

prove the point. But what was the point? He had felt
threatened by diff fromthe noment he saw him If

hi s nmother had been able to see through that tel ephone,
she'd have known quite well what to call the

way Penny behaved. She'd have

He stopped, avoiding Penny's hostile, rigid face,

and | ooked down at the Brookside jug wait'ng forlornly
in the trash for its destruction, inconpletely

used. He had seen Penny and Cliff with his nother's
eyes, his New York inprinting, and he knew t hat he

had m ssed the whol e point. The war tal k had put
hi m of f bal ance, unsure of how to react, and now in
sonme odd way he was taking it all out on Penny.
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"Look," he began, "I'msorry, |..." He brought his
hands hal fway up into the space between them and

then let themdrop. "I want to go for a walk."

Penny shrugged. He shoul dered past her.

Qutside, in the cool and salty air, fog shrouded the
tops of the crusty old |live oaks. He nmarched through
this La Jolla of the night, his face a sheen of sudden
sweat .

Two bl ocks over, on Fern Gen, a figure emnerging
froma house distracted himfromthe junble of his
thoughts. It was Lakin. The nan gl anced to each
side, seened satisfied, and slipped quickly into his
Austin-Healey. In the house Lakin had left, venetian
blinds fluttered at a wi ndow, nonentarily silhouett~
ing a woman's body in the light that seeped from behind
her. Gordon recogni zed the place; it was where

two wonen graduate students from Humanities

lived. He smiled to hinself as Lakin's Heal ey purred
away. Sonmehow this small evidence of human frailty
cheered him

He wal ked a | ong way, past seal ed-up sunmer

cottages with yell owed newspapers on their doorsteps,
occasional Iy passing by huge homes stil

abl aze with light. diff and Laos and the sense in
Adiff's words of things real and inportant, nuddy

and grim-the thoughts chewed at him all churned
together in the |ayered fog with Penny and his distant,
i nevitabl e nother. Experinental physics seened

a toy, no better than a crossword puzzle, beside these
things. A distant war could roll across an ocean and
crash on this shore. He thought nmuzzily to Scripps
Pier, which jutted out bel ow the canpus, used as a

| oadi ng dock for nen and tanks and munitions. But

then he snorted to hinself, sure the drink was now
fuzzing his mind. Around himthe tight pocket of La
Jolla could not be threatened by a bunch of little guys
runni ng around in black pajamas, trying to topple

the Diem governnment. It didn't make any goddamm

sense.

He turned back toward home and Penny. It was
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easy to get overexcited about threats--diff, the
-Cong, Lakin:'Waves coul d not batter down a coastline
overni ght. And di mideas about Cubans

dumping fertilizer into the Atlantic and killing the
life thereyeah, it was all too unlikely, nore of his
paranoi a, yeah, he was sure of that tonight.
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MARCH 22, 1963

GORDON OPENED THE SAN DI EGO UNI ON AND SPREAD

it out on the | ab workbench. He w shed i mediately
that he had taken the trouble to find a copy of the
Los Angel es Tines, because the Union in its usual

count ry-bunpki n manner devoted a | ot of space to

t he weddi ng bet ween Hope Cooke, the recent Sarah

Law ence graduate, and Crown Prince Pal den Thon-up
Nangyal of Sikkim The Union seened all

a-twitter that an Anerican girl would marry a man

who woul d becone a naharaj ah, just any day now.

The real news appeared only as a mnor article on

the front page: Davey Mdore was dead. Gordon

t hunbed inpatiently back to the sports page and

was nollified to find a | onger story. Sugar Ranops

had knocked out Mbore in the tenth round of their

bout for the featherweight fitle, in Los Angeles. Gordon
wi shed again that he had got ticketS; the press of

cl asses and research had made it slip his mnd until
they were all sold out. So Moore had died of a cerebral
henorrhage w t hout regai ni ng consci ousness;
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anot her bl ot on boxing. Gordon sighed. There were

the predictable coimments fromthe predictabl e people,
calling for an end to the whole sport. He wondered
for a nonent if they m ght be right.

"Here's the new stuff," Cooper said at his el bow.
Gordon took the data sheets. "Mre signal ?"

"ep," Cooper said flatly. "I've been getting good
resonance curves for weeks now, and all of a
sudden- - whacko. "

"You decoded it?"

"Sure. Alot of repetitioninit, for sone reason."”
CGordon foll owed Cooper over to Cooper's working

area, where the | ab notebooks were spread out.

He found hinself hoping the results woul d be nonsense,
sinply interference. It would be rmuch easier

that way. He woul dn't have to worry about any nessages,
Cooper coul d proceed on his thesis, Lakin

woul d be happy. His life didn't need any conplica-t-ion
right now, and he had hoped the whol e spont aneous
resonance effect Wuld go away. Their Physica
Revi ew Letters note had aroused interest and nobody
inthe field had criticized the work; maybe it was
best to | eave matters that way.

Hi s hopes faded as he studied Cooper's bl ocky
printing.

TRANSW 3PRY 7 f ROM CL998 CAMBE19983ZX
UA 18 5 36 DEC 30 29.2
RA 18 5 36 OEC 30 29.2
RA 18 5 36 DEC 30 29.2

The nystifying chant of letters and nunbers ran on
for three pages. Then it abruptly stopped and there
fol | owed:

SHOULD APPEAR AS PO NT SOURCE I N TACHYON SPECTRUM 263 KEV PEAK CAN VERI FY W TH NWR

MEASUREMENT FOLLOWS ZPASUZC AKSOALP BREAKDOWN
I N RECTANGULAR CO- CRDMZALS SM SSI ON FROM 19BD

1998 COORGHQE
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After this canme nothing sensible. Gordon studied
Cooper's data. "The rest of this stuff |ooks like sinple
on and off. No code to it., Cooper nodded, and
scratched his | eg beneath his cutaway jeans shorts.
"Just dots and dashes,"” Gordon muttered to hinself.
"Funny." Cooper nodded again. Gordon had noticed

| ately that Cooper now confined hinmself to taking the
data and venturing no opinions. Perhaps the clash

wi th Lakin had taught himthat an agnostic posture
was safer. Cooper seened happy enough when

he was getting conventional resonance signals; they
were the field stones which would build his thesis.

"This earlier stufftaRA and DEC. " Gordon stroked

his chin. "Sonething astronom cal about that ..."
"Unmmm " Cooper vol unteered. "Mybe so."

"YesRi ght Ascension and Declination. These are
coordi nates, fixing a point in space.”
"Huh. Could be."

CGordon gl anced at Cooper irritably. There was

such a thing as playing cards too close to your vest.
"Look, | want to look into this. Just keep on taking
measur enents. "

Cooper nodded and turned away, obviously relieved

to be rid of the perplexing data. Gordon |eft

the lab and went up two floors to 317, Bernard
Carroway's office. There was no answer to his knock
He went by the departnent office, |eaned in and
called, "Joyce, where is Dr. Carroway?" By convention
of fice personnel were called by their first names,
while faculty always had a title. Gordon had al ways
felt slightly unconfortable about going along with
the practice.

"The big one or the little one?" the dark-haired departnent
secretary said, raising her eyebrows; she
scarcely ever let themrest.

"Big one. In mass, not height."

"Astrophysics seminar. It should be nearly over."

He slipped quietly into the sem nar as John Boyl e
was finishing a | ecture; the green bl ackboards were
covered with differential equations from Boyle's new
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glavitation theory. Boyle finished with a flourish,
m xing in a Scotsman's joke, and the sem nar broke
up into rivulets of conversation. Bernard Carroway
heaved hinsel f up and |l ed a di scussi on between
Boyl e and a third man Gordon didn't know. He

| eaned over and asked Bob Could, "Who's that?"
CGordon nodded at the tall, curly-haired man.

"Hi n? Saul Shriffer, fromYale. He and Frank
Drake did that Project Ozma thing, listening for radio
signals fromother civilizations."

"Ch." Gordon | eaned back and watched Shriffer

argue with Boyle over a technical point. He felt a
hunmi ng energy in hinself, the scent of the hunt. He
had put aside the whole matter of the nmessages for
several nonths, in the face of Lakin's indifference
and t he di sappearance of the effect. But now it was
back and he was suddenly sure he should press the

i ssue.

Boyl e and Shriffer were arguing over-the validity

of an approximation John had made to sinplify an
equation. CGordon watched with interest. It wasn't a

cool intellectual discourse between nen of reason, as

the layman so often pictured. It was a warm ng argunent,
with muted shouts and gestures. They were

argui ng over ideas, but beneath the surface personalities
clashed. Shriffer was nuch the noisier of the

two. He pressed down hard with the chal k, snapping

it intw. He flapped his arns, shrugged, frowned.

He wote and tal ked rapidly, frequently refuting

what he hinmsel f had been saying only nonents before.

He made carel ess mstakes in the cal cul ation, repairing
them as he went with sw pes of an eraser.

The trivial errors weren't inportant--he was trying

to capture the essence of the problem The exact solution
could conme later. H s hasty scrawl covered the

boar d.

Boyl e was totally different. He spoke with an

even, al nost nonotonous voice, in contrast to the

qui ck, jabbing tone Gordon renenbered fromthe

Li nehouse. This was his scientific persona. Cccasion-
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ally his voice was pitched so | ow Gordon had to

strain to hear him Those nearby would have to stop
their side-talk to listen--a neat tactic to insure their
attention. He never interrupted Shriffer. He began his
sentences with "I think if we try this ..." or "Saul,
don't you see. what w |l happen if " A form of
oneuprmanshi p. He never made a forceful, positive
assertion; he was the di spassionate seeker of truth.

But gradually the effort of sticking to this | owkey
role showed. He couldn't prove rigorously that his
approxi mati on was justified, so he was reduced to a

hol ding action. In sumhis approach ampbunted to a
repeated invitation to "prove that I'mwong." G adually,
his voice rose. His face tightened into stubbornness.
Suddenly Saul clainmed he knew how to refute

John's approximation. His idea was to solve a particularly
sinmple test problem where they al ready knew

what the answer shoul d be. Saul zoomed through the
calculation. Only for one narrow range of physica
conditions did the approxi mati on give the right answer.
"There! See it's no good."

John shook his head. "Bugger off--it works precisely

for the nost interesting case."

Saul seethed. "Nonsense! You've thrown all the

| ong wave | engths out of the problem"”

But heads nodded around them John had won.

Since the enbattl ed approxi mati on was not totally

usel ess, it was acceptable. Saul grudgingly agreed

and a nonment |ater was sniling and di scussing

sonet hing el se, the issue forgotten. There was no

point in remaining excited about an issue where

sonet hing could be proved. Gordon grinned. It was

an exanpl e of what he thought of as the Law of Controversy:
Passi on was inversely proportional to the

amount of real information avail abl e.

He approached Carroway and held out the coordinates
fromhis nmessage. "Bernard, do you have any

i dea where this is in the sky?"

Carroway blinked owishly at the nunbers. "No,
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no, | never renenber such details. Saul ?" He pointed
at the paper. '-

"Near Vega," Saul said. "I'll look it up for you, if
you want."

After his lecture on O assical El ectrodynam cs Gordon
intended to search out Saul Si/riffer, but when he
dropped by his office to | eave off his |lecture notes
someone was waiting. It was Ransey, the chenist.

"Say, thought I'd zip by and update you," Ransey

said. "I looked into that little riddle you gave me."
" Cch?"

"I think there's sone real neat there. We're a | ong
way from understandi ng much about | ong-chain

mol ecul es, y' knOw, but |I'minterested in that puzzle.
The part where it says, 'enters nolecul ar simulation
reginme begins imtating host.' That sounds like a self-replicating
mechani smwe don't know beans about."

"Does that happen with the nol ecular fornms you

know?"

Ransey's brow winkl ed. "Nope. But |'ve been

studying the special fertilizing forms some of the
compani es are experimenting with, and ... well, it's
too early to say. Just a hunch, really. Wat | canme to
tell you is that | haven't forgotten about the thing.
Cl asses and ny regul ar grants, y' know -they stack

up on you. But 1'll keep nudging along at it. Mght go
down and bug Walter Munk about the oceanography
connecti on. - Anyway--" he stood, giving a nock salute

of goodbye-- "I appreciate the info. Mght be a
good lead. Gatz a lots.”
"Huh?"

"Gratz--gracias. Spanish."

"Ch. Sure." The cavalier Californian appropriation
of Spani sh sl ang seenmed apt for Ransey. Yet beneath
the used-car sal esman manner a qui ck nmind worked.
CGordon was gl ad the man was | ooking into the first
message and hadn't let it fall into a crack. This
seenmed to be a lucky day; threads were weaving to-
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gether. Yes, a lucky day. "I'd give it an A plus so far,"
CGordon nused to hinsel f, and went | ooking for
Slrfffer.

"'l nailed it for you," Saul said decisively, finger ar-row ng
down at a speck on a star chart. It's a point

very close to a normal F7 star, naned 99 Hercul es."
"But not smack on it?"

"No, but very close. Wiat's behind all this, anyway?
What's a solid state physidst need a star position
for?"

Gordon told himabout the persistent signals and

showed hi m Cooper's recent decoding. Saul quickly

becane excited. He and a Russian, Kadarsky, were

witing a paper together on the detection of extraterrestria
civilizations. Their operating assunption was

that radio signals were the natural choice. But if Gordon's
signal s were indeed unexpl ainable in ternms of

earthly transm ssions, Saul suggested, why not consider

the hypothesis of extraterrestrial origin? The coordi nates
clearly pointed that way.

"See Right Ascension is 18 hours, 5 mnutes, 36
seconds. Now, 99 Hercules is this dot at 18 hours, 5
m nutes, 8 seconds, a little off. Declination of your

signal is 30 degrees, 29.2 mnutes. That fits."
"So? They don't agree exactly."

"But they're damed cl ose!" Saul waved his
hands. "A few seconds difference is nothing."

"How in hell does an extraterrestrial know our
system of astrononi cal neasurenents?" Gordon said
skeptically.

"How do they know our | anguage? By listening to

our old radio programnms, of course. Look--parall ax

for 99 Hercules is a 0.06. That neans it's over sixteen
parsecs away."

"What's that?"
"Ch, about 51 |ight years."

"How coul d they be signaling, then? Radio cane
i n about sixty years ago. There hasn't been tine for

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (199 of 538) [5/21/03 1:03:45 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
TI MESCAPE 185

light to go the round trip---it would take over a century.
So they-can't be answering our own radio stations."

"True." Saul appeared nonentarily deflated. "You
say there's sone nore to the nessage?" He brightened.
"Let me see.”

After a nonment he stabbed the printed nessage

and exclaimed, "Right! That's it. See this word?"
"Whi ch?"

"Tachyon. Greek origin. Means 'fast one,' |'ll bet.
That neans they're using sone faster-than-1ight
transm ssion."

"Ch, cone on."

"Gordon, use your imgination. It fits, dam it!"
"Nothing travels faster than light."

"Thi s nessage says sonething does."

"Crap. Just crap."”

"Ckay, how do you explain this? 'Shotfid appear
as point source in tachyon spectrum 263 KEV peak.'
KEV-- kil ovolts. They're using tachyons, whatever
they are, of energy 263 kilovolts."

"Doubtful ," Gordon said severely.

"VWhat about the rest? 'Can verify with NVMR directionality.
Measurenment follows.' NVR--Nuclear

Magneti ¢ Resonance. Then garbage, a few nore

wor ds, then garbage again. SM SSI ON FROM 19BD

1998COORGH(E and so on."

"Not all garbage. See the rest is sinple dots and

dashes. "
"Humm " Saul peered at the pattern. "Interesting."
"Look, Saul, | appreciate the--"

"Wait a sec. 99 Hercules isn't just any star, you
know. | looked it up. It fits into the kind of star class
we think m ght support life."

CGordon pursed his |Iips and | ooked dubi ous.
"Right, it's an F7. Slightly heavier than our sun--nore

massive, | nean--and with a big region around
it capable of supporting life. It's a binary star--wait,
wait, | know what you're going to say," Saul said
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dramatically, pushing his open, upright pal mtoward
CGordon, who had no idea what he was going to say.
"Binary stars can't have livable planets around them
right?"

"Unh, why not ?"

"Because the planets get perturbed. Only 99 Hercul es
doesn't have that problem The two stars circle
each other only every 54.7 years. They're far apart,

with livabl e spaces around each of them™
"Both are F7s?"

"As far as we can tell, the bigger one is. You only
need one," he added | anely.

GOrdon shook his head. "Saul, | appredate "
"Gordon, let nme have a | ook at that message. The
dots and dashes, | nean."

"Sure, okay."

"Do ne a favor. | think there's sonething big here.
Maybe our ideas about radi o comunication and the
21-centineter line of hydrogen being the natura

choi ce maybe they're all wong. | want to check this
message of yours out. Just don't nmake up your m nd.
Ckay?"

"Ckay," CGordon said reluctantly.

When Gordon lugged his briefcase into his office the
next norning, Saul was waiting for him The sight of
Saul 's eager face, with brown eyes that danced as he
spoke, filled himw th a prenpnition

"I cracked it," Saul said tersely. "The nessage."
"What ... ?"

"The dots and dashes at the end? That spelled no
words? They aren't words--they're a picture!”

Gordon gave him a skeptical |ook and put down
hi s briefcase.

"l counted the dashes in that long transm ssion
"Noi se,' you said. There were 1537 dashes."
" goo"

Frank Drake and | and a | ot of other people have
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been thinking of ways to transfer pictures by sinple
on-off signals. It's sinple send a rectangular grid."

"That scranbled part of the nmessage? RECTANGULAR
CO- ORDMZALS$ and so on. "

"Correct. To lay out a grid you need to know how
many lines to take on each axis. | tried a bunch of
conbi nations that nmultiply out to 1537. Al gave a
mess, except a 29-by-53 grid. Laying the dashes out
on that schene gave a picture. And 29 and 53 are
bot h prime numbers--the obvious choice, when you
think about it. There is only that one way to break
1537 down into a product of prines."

"Umm Very clever. And this is the picture?”

Saul handed Gordon a sheet of graph paper with

a point filled in for each dash in the transm ssion. It
showed a conpl ex interweaving set of curves noving
fromright to left. Each curve was made of clusters

of dots, arranged in a regular but conplicated

pattern. "Wat is it?" Gordon asked

"I don't know. All the practice problens Frank

and | nmade up gave pictures show ng sol ar systens,
with one planet picked out--things like that. This
one doesn't | ook anything like that."

CGordon tossed the drawing on his desk. "Then
what use is it?"

"Wl l--hell! An inmense anount of good, once we
figure it out."
"Wl

"What's the matter? You think this is wong?"

"Saul | know you've got a reputation for thinking

about --what's that Hermann Kahn calls it?--the unthinkable.
But this--!"

"You think I"'mmaking all this up?"

"Me? Me? Saul, | detected this nessage. | showed

it to you. But your explanation--! Faster-than-1ight

tel egraph signals fromanother star. But the coordinates
don't quite fit! A picture com ng out of the

noi se. But the picture nmakes no sense! Cone on,

Saul . "
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Saul 's face reddened and he stepped back, hands

on hips. "'"you're blind, you know that? Blind."
"Let's say ... skeptical."

"Gordon, you're not giving ne a break."

"Break? | admit you' ve got sonme sort of case. But
until we understand that picture of yours, it doesn't
hol d water."

"Ckay. O kay," Saul said dramatically, smacking a
fist into his left palm "I'Il find out what that draw ng
means. We'll have to go to the whol e acadenic

community to solve the riddle."
"What's that nean?"

""W'll have to go public."
"Ask around?"

"Ask who? What specialty? Astrophysics? Biol ogy?
When you don't know, you have to keep your
m nd open."

yes ... but ..." Gordon suddenly renenbered
Ransey. "Saul, there's another nessage."
"What ?"

"l got it nonths ago. Here." He rummaged
through his desk drawers and found the transcript.
"Fry that on for size."

Saul studied the long typed lines. "I don't understand."
"Neither do I."

"You're sure this is valid?"

"As sure as | am of what you've al ready deci phered.

"Shit." Saul collapsed into a chair. "This really
confuses things."

‘'yes, it does, doesn't it?"
"Cordon, it makes no sense."
"Nei t her does your picture.”

' qook, nmaybe you're getting conflicting nessages.
When you tune into different radio stations, you get
musi ¢ on one, sports on another, current events on a
third. Maybe you've got a receiver here that just
scoops up everything."
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Saul | eaned forward in his chair and pressed his

pal ns agaitist his tenmples. Gordon realized the man
was tired. He had probably stayed up all night working
on the breakdown of the picture. He felt a sudden
burst of synpathy for him Saul was already

known as a proponent of the interstellar comrunication
idea, and a | ot of astronomers thought he was

too wild, too speculative, too young and i npul sive.
Well, so what--that didn't nean he was w ong.

"Ckay, Saul, |I'll accept the pictfire idea--provisionally.
It can't be an accident. So--what is it?

We have to find out." He told Saul about Ransey.

That nerely conplicated matters, but he felt Saul had

a right to know.

"Cordon, | still think we've got something here."
"So do I."

"I think we ought to go public."”

"Wth the biochem stry, too? The first nessage?"
"No ..." Saul thought. "No, just with this second
message. It's clear. It repeats itself for pages. How of -

ten did you get that first signal?"
"Once. "

"That's all?"

"That's all."

"Then let's forget it."
" \My?ll
"I't might be a decoding error."

CGordon renenbered Lakin's story about Lowell.

"Look, 1've got a |ot nore experience with these
things than you do. | know what people will say. If
you nmuddy the water around a subject, nobody

junps in."

"We'd be wi thholding information."

"Wt hhol di ng, yes. But not forever. Just until we
find out what the picture neans."

"I don't like it."

"We'll give themonly one problemat a tinme."
Saul raised a finger. "One problem Later, we'll tel
the whole story."
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"I don't like it."
"Gordon, look. | think this is the way to do it. WII
you take my advice?"
" Maybe. "

"Il take it, go public. I'"'mknown. |'ma crazy guy
who fools around with interstellar radio signals and
all that stuff. A certified authority on a nonexi stent
subject. | can get the attention of the academ ¢ com

"Yeah, but ..."

"One problemat a time, Gordon!"

"First, the picture. Later, the rest."”

"Well ..." Gordon had a class com ng up. Saul

had a hypnotic quality about him the ability to nake

noti ons seem pl ausi bl e and even obvi ous. But, Gordon
thought, a sow s ear with a ribbon around it was

still a sows ear. Still ... "Ckay. You get into the ring.
I'"mstaying out."

"Hey, thanks." Suddenly Saul was shaking his
head. "I appreciate that. | really do. It's a great
break."

"Yeah," Gordon said. But he felt no el ation

The CBS Evening News with Walter Cronkite came on

as Gordon and Penny were finishing dinner. She had
made a souffi and Gordon had uncorked a white
Beauj ol ai s; both were feeling quite flush. They noved
into the living roomto watch. Penny took off her

bl ouse, revealing small well-shaped breasts with

| arge ni ppl es.

"How do you know it'll be on?" she asked |azily.
"Saui called this afternoon. He did an interviewin
Boston this nmorning. The local CBS station did the
wor k, but he said the national network picked it up
Maybe there isn't nuch el se going on." He gl anced
around to be sure the curtains were drawn.

"Umm Looks that way." There was one big
story--the nucl ear powered subnmarine Thresher had
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one down in. the Atlantic without a single cry for

el p. They hd been on a test dive. The Navy said

that probably a systemfailure created progressive
flooding. The interference with electrical circuits
caused | oss of power and the sub plunged to deeper
waters, finally inploding. There were 129 nen

aboar d.

QO her than this depressing news there was very

little. Afollowup on the Mina Lisa exhibit which
toured New York and Washington, D.C. A preview of

the launch of Major L. Gordon Cooper, Jr., who was

to be launched on a 22-orbit, two-day trip around the
earth in Faith 7, the final flight of Project Mercury. A
statenent by the White House that aid to South Vietnam
woul d continue and that the war m ght be won

by .the end of 1965 if the political crisis there did not
significantly affect the mlitary effort. Generals
grinned at the canera, pronmising a firmeffort by the
ARVN and a short nop-up operation in the delta region
In New York, efforts to save Pennsylvania Station

had failed, and the classic edifice began to fall to
the wecker's ball to make way for the new Madi son
Square Garden. The Pan Am Buil di ng, dedicated a

month earlier, seenmed the wave of the urban-blighted
future. On canera, a critic decried the fall of

Penn Station and declared the Pan Am an architectural
atrocity, contributing to congestion in an already
crowded area. Gordon agreed. The critic closed

with a wistful remark that neeting beneath the clock

at the Biltnore hotel, just across the street fromthe
Pan Am wasn't going to be nuch of a joy any nore.
CGordon | aughed to hinself w thout quite understanding
why. H s synpathies suddenly reversed. He

had never net a girl at the Biltnore; that was the sort
of enpty WASP ritual open to Yalies and kids who
identified with The Catcher in the Rye. That wasn't his
worl d and never had been. "If that's the past, fuck
it," he nmuttered under his breath. Penny gave hima
guestioning gl ance but said nothing. He grunted inpatiently.
Maybe the wine was gett'ng to him
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Then Saul cane on
"From Yale University this evening, a startling

announcenent," Cronkite began. "Professor Saul

Shriffer, an astrophysicist, says that there is a possi-
bility that recent experinents have detected a nes-

sage froma civilization beyond our Earth."

They switched to a shot of Saul pointing to a

speck on a star chart. "The signals appear to cone
fromthe star 99 Hercules, simlar to our own sun. 99
Hercules is 51 light years away. A light year is the

di stance---"

"They're giving it so nuch time," Penny said won-

deringly.

" Shhh! "

"--light travels in a year, at a speed of 186, 000

m |l es per second.” A shot of Saul standing beside a
smal | tel escope. "The possi bl e nessage was detected

in a way astrononmers had not anticipated--in an ex-
peri nment by Professor Gordon Bernstein--"

"Ch, Jesus," Gordon groaned.

"--at the University of California at La Jolla. The
experinent involved a | owtenperature neasure-

ment of how atons line up in a magnetic field. The
Bernstein experinents are still being studied--it is
not certain that they are, in fact, picking up sone sig-
nal froma distant civilization. But Professor Shriffer
a coll aborator with Bernstein who broke the code in
the signal, says he wants to alert the scientific com

munity." A picture of Saul witing equations at the

bl ackboard. "There is a puzzling part of the nessage.

A picture .

A wel |l -drawn version of the interweaving curves.
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Saul stood in front of it, speaking into a hand-held
m crophone. "Understand,"” he said, "we nake no
specific clainms at this tinme. But we would |ike the
hel p of the scientific comunity in unraveling what
this mght nean.” Sone brief talk about the decoding
fol | owed.

Back to Cronkite. "Several astrononmers CBS News

asked today for opinions expressed skepticism |If
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Prof essor Shriffer proves correct, though, R could

mean very fiig news, indeed." Cronkite nmade his reassuring
smile. "And that's the way it is, April the

twel fth"
Gordon clicked Cronkite off. "Goddam,"' he said,
still stunned.

"I thought it was very well done," Penny said judiciously.
"fiNell done? He wasn't supposed to use.ny nhane

at all?
"Why, don't you want any credit?"
"Credit? Christ--1" Gordon slanmed a fist against

the gray plaster wall with a resoundi ng thunp. "He
didit all wong, don't you see that? | had this sinking
feeling when he told ne, and sure enough--

there's ny nane, tied to his crackpot theory!"

"But it's your neasurenent---"

"I told him keep ny nane out."

"Well, it was Walter Cronkite who gave your

name. Not Satfl."

"Who ares who said it? I'min it with Satfl, now "
"Why didn't they have you on TV?" Penny asked

i nnocently, clearly unable to see what all the fuss was
about. "It was just a |ot of pictures of Saul."
Gordon grimaced. "That's his strong suit. Sinplify
sci ence down to a few sentences, screw it up

any way you want, pander to the | owest conmon
denoni nator--but be sure Saul Shriffer's name is in
lights. Big, gaudy, neon lights. Crap. Just--"

"He sort of hogged the credit, didn't he?"

CGordon | ooked at her, puzzled. "Credit ... ?" He

st opped pacing the room He saw that she honestly

t hought his anger was over not getting his face .on
TV. "CGood grief." He felt suddenly hot and flushed.
He began unbuttoning his blue broadcloth shirt and
t hought about what to do. No point in talking to
Penny--she was |ight years away from understandi ng
how scientists felt about sonething like this.

He rolled up the sleeves of his shirt, puffing, and
wal king into the kitchen, where the tel ephone was.
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Gordon began with, "Saul, I'mnmad as hell."

"Ah ..." Gordon could picture Saul selecting just

the right words. He was good at that, but it wasn't
going to do himany good this tine. "Wll, | know
how you feel, Gordon, | really do. | saw the network
show two hours ago and it was just as nuch a surprise
to ne as it was to you. The |ocal Boston footage

was clean, no mention of your nane explicitly, the
way you wanted it. | called themright away after

saw the Cronkite thing and they said it got al
changed around up at the network |evel."

"How did the network people know, Saul, if you
didn't--"

"Well, look, I had t°tell the |ocal people. For background
info, y'know "

"You said it wouldn't get on."
"I did what | could, CGordon. | was going to cal
yCQLl . "

"Way didn't you? Why let ne see it without--"

"I thought maybe you woul dn't mnd so nuch, after

seeing ho,w,, nmuch tinme we got." Saul's voice

changed tone. ' It's a big play, Gordon! People are going
to sit up and take notice."

CGordon said sourly, "Yeah, notice."

"We'Il get sone action on that picture. W'll crack
this thing."
"I't'Il crack us, nore likely. Saul, | said | didn't

want to get dragged in. You said--"

"Don't you see that was unrealistic?" Saul's voice
was cal m and reasonable. "I humored you, sure, but

it was bound to conme out."
"Not this way."

"Believe ne, this is how things work, Gordon. You
weren't getting anywhere before, were you? Adnmit
it."

He took a deep breath. "If anybody asks nme, Saul,
I"mgoing to say | don't know where the signals are
comng from That's the plain truth.'
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"But that's not the whole truth.'

"You are talking to me about the whole truth? You,
Saul ? You, who talked nme into withholding the first

nmessage?"

"That was different. | wanted to clarify the

i ssue---"

"The issue, shit! Listen, anybody asks ne, | say |

don't agree with your interpretation.”
"You'll release the first message?"

"I..." Gordon hesitated. "No, | don't want to stir
things up any nore." He wondered if Ransey woul d
continue to work on the experinents if he made the
message public. Hell, for all he knew there really was
Sone sort of national security element mxed up in
this. Gordon knew he didn't want any part of that.

No, it was better to drop it.

"Gordon, | can understand your feelings." The
voice warnmed. "All | ask is that' you don't hinder
what |'mtrying to do. | won't get in your way, you

don't get in mne."

"Well ..." Gordon paused, his nonentum
bl unt ed.

"And | truly am sorry about Cronkite and your
nane getting into it and all that. Okay?"

"I ... okay," Gordon nmuttered, not really know ng
what he was agreeing with.
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1 998

GREGORY MARKHAM STOOD W TH HI' S HANDS BEHI ND

his back, the gray of his tenples giving hima renote,
sol emm air. The nmuted humm ng of the | aboratory

seenmed to hima warm ng sound, a preoccupied

buzzing of instruments which, if only in their unpredictable
failures and idiosyncrasies, often resenbled

busy nortal workers. The | aboratory was an island of
sound in the hushed husk of the Cavendi sh, commandi ng
all remaining resources. The Cav had ushered

in the nodem age, using the work of Faraday

and Maxwel|l to create the tamed mracle of electricity.
Now, Markham nmused, at its center, a few nmen

remai ned, trying to reach backward, sw mers

agai nst the stream

Renfrew noved anong the banks and | anes of instrunents,
darting fromone trouble spot to another.

Mar kham smiled at the man's energy. In part it arose
fromthe quiet presence of lan Peterson, who

| ounged back in a chair and studied the oscilloscope
face where the main signal was displayed. Renfrew
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fretted, aware that beneath Peterson's veiled cal mthe
man never | st his assessing eye.

Renfrew cane stanping back to the central oscill oscope
and gl anced at the dancing junble of noise,

"Dam!" he said vehemently. "Bloody stuff won't go
away. "

Pet erson volunteered, "Well, it's not absolutely
necessary for you to send the new signals while |
watch. | sinply stopped by to check up orl matters."

"No, no," Renfrew shifted his shoul ders awkwardly
under his brown jacket. Markham noted the

j acket pockets were crammed with electronics parts,
apparently stuck there and forgotten. "I got a good
run yesterday. No reason why | shouldn't today.
transmtted that astrononical part steadily for three
hours. "

"tl nust say | don't see the necessity for that,"
Peterson said, "considering the difficulty in sending
the truly inportant---"

"It's to hel p anyone receiving on the other end,"

Mar kham sai d, stepping forward. He nade his face
resolutely neutral, though in fact he was rather dis-tan
fly amused by the way the two other nmen seened

to immediately hit upon an area of disagreenent, as
though drawn to it. "John here thinks it mght help
them to know when our beamw || be easiest to detect.
The astronom cal coordinates---"

"I fully understand," Peterson cut himoff. "What
I don't understand is why you don't devote your

qui et periods to the essential material."
"Such as?" ©Markham asked qui ckly.

"Tell themwhat we're doing, and repeat the ocean
mat eri al, and--"

"We've done 'all that to death," Renfrew bl urted.
"But if they can't receive it, what bl oody---"

"Look, look," Markhamsaid mldly, "there' s tine
enough to do it all, right? Agreed? Wen the noise
goes down, the first priority should be sending that
bank message of yours, and then John here can---"
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"You didn't send it right away?" Peterson cried
with surprise.

Renfrew said, "Ah, no, | hadn't finished the other
mat eri al and--"

"Wl I!" Peterson seenmed excited by this; he stood

up qui ckly and paced energetically in the small space
before the towering gray cabinets. "I told you about
finding the note quite surprising, | nust admt."

"Yes," Markham admitted. There had been considerabl e
agi tation when Peterson appeared this norning,
bear' mg the yel |l ow paper. Suddenly the entire

thing had seened real to them all

""Well," Peterson went on, "I was thinking about

your trying to, ah, extend the experinent."
"Ext end?" Renfrew asked
"'Yes. Don't send my nessage."

"Good grief," was all Markham coul d say.

"But, but don't you see that Renfrew s voi ce

trailed off.
"I thought it would be an interesting experinent."

Mar kham said, "Sure. Very interesting. But it wll
set up a paradox."

"That was ny idea," Peterson said swiftly.

"But a paradox is what we don't want," Renfrew

said. "It'Il bugger the whole idea."

"l explained.that to you," Markhamsaid to
Peterson. "The switch bei ng hung up between on
and of f, remenber?"

"'Yes, | understand that perfectly well but--"
"Then don't suggest rubbish!" Renfrew. cried. "If
you want to reach the past and know you have done
it, then | eave hands off."

Peterson said with glacial calm "The only reason
you do know is that | went to the bank in La Jolla.
The way | see the matter is that | have confirmed

your success."

There was an awkward silence. "Ah ... yes,"

Mar kham put in to fill the pause. He had to admt
Peterson was right. It was precisely the kind of sinple
check he or Renfrew should have tried. But they
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were school ed in thinking of nechani cal experi-nen.ts,
full of devices which operated without human
intervention. The notion of asking for a confirmng
sign sinmply had not occurred to them And now

Pet erson, the know not hing adm ni strator, had

proved the whol e schenme was right, and he had

done it without any sophisticated thinking at all

Mar kham t ook a deep breath. It was heady,

realizing that you were doi ng something never acconplished
bef ore, sonethi ng beyond your' own under st andi ng,

but undeniably real. It had often been

said that science at times put you into a kind of contact
with the world that nothing el se could. This

mor ni ng, and Peterson's single sheet, had done that,

but in a strangely different way. The triunmph of an
experinent was when you reached a fresh pl ateau of

know edge. Wth tachyons, though, they had no true
under st andi ng. There was only the sinple note on a

scrap of yell ow.

"lan, | know how you feel. It would be dammed

interesting to onmt your nessage. But no one knows

what that would nean. It might prevent us from

doi ng what you want--nanely convey the ocean information."

Renfrew underlined these sentinments with a
"Damed right!" and turned back to the apparat Us.

Peterson's eyelids | owered, as though he was deep

in thought. "A good point. You know, for a noment

there | thought there could be some way of finding
out nore that way."

"W coul d,"” Markham agreed. "But unless we do
only what we understand ..."

"Right," Peterson said. "W rul e out paradoxes,
agreed. But later ..." He had a wistful |ook

"Later, sure,” Markhamntfrnmured. It was odd, he

t hought, how the players had reversed rol es here.

Pet erson was supposedly the can-do adm ni strator,
pressing for results above all else. Yet now Peterson
wanted to push the paraneters of the experinent

and find out some new physics.
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And opposing this were Renfrew and hi nsel f,
suddenly uncertain of what a paradox m ght produce.
I roni es abounded.

An hour later the fine points of |ogic had faded, as

they so often did, before the gritty details of the experinent
itself. Noise sneared the flat face of the oscill oscope.
Despite earnest work fromthe technicians

the jitter in the experinment would not dimnish. Unless

it did, the tachyon beam woul d be usel essly diffuse

and weak.

"Y' know, " Mar kham rur mur ed, | eani ng back in
hi s wooden | ab chair, "I think your Caltech stuff may
bear on this, lan."

Pet erson | ooked up fromreading the file with a
red CONFI DENTI AL stanped across it. During the
lulls he had been steadily working his way through
a briefcase of paperwork. "Ch? How?"

"Those cosnol ogi cal cal cul ati ons--good wor k.

Brilliant, in fact. Custered universes. Now, suppose
soneone inside themis sending out tachyon signals.

The tachyons can burrow right out of those smaller

uni verses. Al the tachyons have to do is pass

t hrough the event horizon of the closed-off microgeo-netry.
Then they're free. They escape fromthe gravitationa
singularities and we can pick themup."

Peterson frowned. "These ... mcrouniverses ..
are other ... other places to live? They m ght be inhabited?"

Mar kham grinned. "Sure." He had the serene

confidence of a man who has worked through the

mat hemati cs and seen the solutions. There was a

blithe certainty that cane fromfirst conprehendi ng

the full Einstein field equations, arabesques of G eek
letters clinging tenuously to the page, a gossaner

web. They seened insubstantial when you first saw

them a string of squiggles. Yet to follow the delicate
tensors as they contracted, as the superscripts paired
with subscripts, collaps'rag mathematically into con-
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crete classical entitiespotential; mass; forces vectoring
in a-curved geonetry--that was a subline

exPErienCe. The iron fist of the real, inside the velvet
gl ove of airy nmathematics. Markham saw in

Peterson's face the hesitant puzzlenent that swam

over people when they struggled to visualize ideas
beyond the corrfforting three dinmensions and Eucli dean
certainties which framed their world. Behind the
equations were i mMmensities of space and dust, dead

but furious matter bending to the geonet/'ic will of
gravity, stars |like match heads exploding in a vast

ni ght, orange sparks that lit only a thin ring of child
pl anets. The mat hemati cs was what nmade it all; the
pictures nmen carried inside their heads were usefu

but clunsy, cartoons of a world that was as subtle as
silk, infinitely snooth and varied. After you had seen
that, really seen it, the fact that worlds coul d exi st
within worlds, that universes could thrive wthin our
own, was not so huge a riddle. The nathenatics

buoyed you.

Mar kham said, "I think that may be an expl anation

for the anomal ous noise level. It's not thermally
generated at all, if I'mright. Instead, the noise cones

fromtachyons. The indium antinoni de sanple isn't
just transmtting tachyons, it's receiving them There's
a tachyon background we've neglected.”

"A background?" Renfrew asked. "From what ?"
"Let's see. Try the correlator."”

Renfrew nade a few adjustnments and stepped

back fromthe oscilloscope. 'Fhat should do it."
"Do what ?" Peterson demanded

"This is a lock-in coherence anal yzer," Markham
explained. "It culls out the genuine noise in the in-dium
sanpl e sound wave noi se, that is--and brings

up any signals out of the random background."

Renfrew stared intently at the oscilloscope face. A

conpl ex wave form wavered across the scale. "It

seens to be a series of pulses strung out at regul ar

intervals,” he said. "But the signal decays in tinme."
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He pointed at a fluid line which faded into the noise
level as it neared the right side of the screen.

"Quite regular, yes," Markham said. "Here's one

peak, then a pause, then two peaks together, then
not hing again, then four nearly on top of each other,
then nothing. Strange."

"Ohat do you think it is?" Peterson asked.

"Not ordinary background, that's clear," Renfrew
answer ed.
Mar kham said, "It's coherent, can't be natural."

Renfrew. "No. Mire like ..."

"A code," Markham finished. "Let's take sone of
this down." He began witing on a clip-board. "Is
this a real-time display?"

"No, | just rigged it to take a sanple of the noise
for a hundred-m crosecond interval." Renfrew
reached for the oscill oscope dials. "Wuld you |ike
anot her interval ?"

"Wait till | copy this."

Pet erson asked, ''Wy don't you just photograph
it?"

Renfrew | ooked at himsignificantly. ''W have no

film There's a shortage and priority doesn't go to
| aboratories these days, you know. "

"lan, take this down," Markham i nterrupted.

Wthin an hour the results were obvious. The noise
was in fact a sum of nmany signals, each overlaid on
the rest. Cccasionally a short stuttering group of
pul ses woul d appear, only to be swallowed in a
storm of rapid jiggling.

"Why are there so nmany conpeting signal s?"
Pet er son asked.

Mar kham shrugged. He wrinkled his nose in an
unconscious effort to .work his glasses back up. It
gave him an unintentional expression of sudden, vast

distaste. "I suppose it's possible they're fromthe far
future. But the vest pocket universe sounds good to
me, too."
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Renfrew Said, "I wouldn't put nmuch weight on a

new astrot Yl ysical theory. Those fellows speculate in
i deas |i ke stock brokers."

Mar kham nodded. "Granted, they often take a

grain of truth and blowit up into a kind of intellectua
puffed rice. But this time they have a point.

There are unexpl ai ned sources of infrared eni ssion,
far out among the gal axi es. The m crouni verses

woul d ook like that." He made a tent of his fingers
and smiled into it, his favorite academ c esture. At
times like these it was conforting to have a touch of
ritual to get you through. "That scope of yours shows
a hundred tines the ordinary noi se you expect ed,

john. 1 like the notion that we're not unique, and
there is a background of tachyon signals. Signals
fromdifferent times, yes. And fromthose m croscopic
uni verses, too."

"It conmes and goes, though," Renfrew observed. "I
can still transmt a fraction of the tine."

"CGood," Peterson said. He had not spoken for
some while. "Keep on with it, then."

Renfrew said, "I hope the fellows back in 1963

haven't got the detector sensitivity to study this
noise. If they stick to our signals--which should

stand out above this background, when we're transmitting
properly--they'll be all right."

"Greg," Peterson nused, his eyes renote, "there's
anot her point."

"Ch? VWhat ?"

"You keep tal king about the small universes inside
ours and how we're overhear' ng their tachyon messages."

"Ri ght . "

"Isn't that a bit self-centered? How do we know
we, in turn, are not a vest pocket universe inside
sonebody el se' s?"

Gregory Markham slipped away fromthe Cav in
early afternoon. Peterson and Renfrew were still un-
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able to resist sniping at each other. Peterson was
obviously drawn .to the experinent, despite his automatic
habit of distancing hinmself. Renfrew appreciated

Pet erson's support, but kept pushing for nore.

Mar kham found the ornate dance between the two

men comic, all the nore so because it was virtually
unconscious. Wth their class-calibrated speech patterns,
the two nen had squared off at the first differing
vowel . If Renfrew had stayed a | aborer's son he

woul d have got along smoothly with Peterson, each
knowi ng his time-ordained role. As a man sw nmi ng

in exotic academ ¢ waters, however, Renfrew had no
referents. Science had a way of bringing about such
conflicts. You could come out of nowhere and make

your mark, w thout having | earned any new soci al

manneri sms. Fred Hoyle's stay at Canbridge had

been a case in point. Hoyl e had been an astronomer

in the old nold of eccentric-seeker-after-truth, advancing
controversial theories and sweepi ng aside

the cool, rational mannerisns when they didn't suit

his mood. Renfrew m ght well prove as remarkable

as Hoyl e, a working-class sal non swi mm ng upstream

all the way, if this experinent went through.

Most rising scientists from obscure backgrounds
nowadays kept a neutral, bland exterior; it was safer.
Renfrew didn't. The big nodern research teans

depended for progress on well-organized, snooth-running,
| ar ge-scal e operations, whose stability demanded

a mni num of upsetting--what was the
jargon--"interpersonal relationships." Renfrew was a

|l oner with a sandpaper psyche. The odd point was

that Renfrew was quite civil towards nost people;

only the deliberate flaunting of class synmbols by such
as Peterson set himoff. Markham had wat ched cl ass
friction worsen in England for decades, catching
glinpses on his occasional visits. Tine seened to
strengthen the ties of class, nmuch to the confusion of
the condescendi ng Marxi sts who tended the | unber-ing
gover nnent prograns. The expl anati on seened

dear to Markham in the steepening econom c slide,
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following on the rich years of North Sea off, people
stressed differences, in order to keep alive their sense
of self-worth. Us against Themstirred the blood. Better
to play that distracting, antique game than to face

the gray grip of a closing future.

Mar kham shrugged, mulling this over, and wal ked

al ong the Coton footpath back toward the sol em
spires of town. He was an Anerican and thus exenpt
fromthe subtle class rituals, a visitor given a
tenmporary passport. A year here had acustoned

himto the | anguage differences; now phrases |ike
"the committee are" and "the governnent have"

didn't cause a stunble as the eye slid through the
'sentence. He now recogni zed Peterson's skeptica
arch of the eyebrow and rising, dry, "HmmP" as

a wel | -honed soci al weapon. The graceful, adroit
sound of Peterson's 'gehzure" and "shedul e" were
certainly far better than the nechani cal quack-quack
of Anerican adm nistrators, who would call any infornation
an "input,"” were always "addressing a

problem " submtted proposals as a "package" but
didn't always "buy it," and who engaged in "di al ogue"
wi th audi ences; if you objected to such deliberately
clanky talk, they answered that this was

"only semantics."

Mar kham t hrust his hands into his jacket pockets

and tranped on. He had been irked by a bal ky cal cul ati on
in mat hemati cal physics for days now, and

wanted a long, solitary walk to help sweep his irritation
away. He passed a construction site, where over-alled
chinps carried stonework and did the odd

heavy j ob. Renarkabl e, what the tinkering with the

DNA had done in the last few years

As he approached a bus queue somret hi ng caught

his attention. A black man in tennis shoes was standing
at the end of the line, eyes dancing, his head jerking
as if on wires. Markham canme up close to him

and nuttered, "Bobby round the corner," and noved

on. The man froze. "Huh? Wha?" He | ooked wildly

around. He eyed Markham A hesitation, then he
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deci ded--he raced off in the opposite direction

Mar kham smi |l ed. The standard tactic was to wait unti
the bus hauled up and the queue's attention was

focused on getting aboard. Then you grabbed purses

away froma few wonen and left in high gear. Before
the crowmd could redirect its attention you were

streets away. Markham had seen the same naneuver

in Los Angeles. He realized, a bit ruefully, that he

m ght not have recogni zed the setup if the nman

hadn't been bl ack.

He strolled down the H gh Street. Beggars' hands
appeared nagically when they saw his Anerican

jacket, and then disappeared quickly as he scow ed.

On the corner of St. Andrews and Market streets was
Barrett's barber shop, a faded sign proclaimng,
"Barrett is willing to shave all, and only, men unwilling
to shave thensel ves." Markham | aughed. This

was a Canbridge insiders' joke, a reference to the |oca
| ogical trickery of Bertrand Russell and the mathematici ans
of a century ago. It yanked hi m back

towards -the problemthat was bothering him the tangle
of reason surroundi ng Renfrew s experinents.

The obvi ous question was, "But what about

Barrett? Wio can shave poor old Barrett?" If Barrett
were willing to shave hinmself, and if the sign were
true, then he was not willing to shave hinself. And if
Barrett wouldn't shave hinmself, then according to his
sign he was willing to shave hinself. Russell had devised
this paradox, and tried to solve it by inventing

what 'he called a "neta-sign" which said, "Barrett

shal | be excluded fromthe class of all men to whom
the first sign refers.” That sewed up the probl em
nicely for Barrett, but in the real world things weren't
so easy. Peterson's suggestion this norning, about

not sendi ng the nessage about the bank, had di sturbed
Mar kham nore than he had wanted to show.

The trouble with the whol e tachyon theory was that

the causal loop idea didn't fit our own perception of
time as nmoving forward. What if they didn't send the
bank nmessage? The neat little |oop, with arrows pass-
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ing fromfuture to past and back again, was flawed.
It didn't hai/e any human beings in it. The aimof a
nmodern physical theory was to talk about reality as
i ndependent of the observer--at |east, as |long as
quant um mechani cs was |left out. But if Peterson was
in the causal |oop, he had the ability to change his
m nd at any time, and change the whol e damm t hing.

O did he? Markham paused, | ooking through the
filmed glass at a boy getting his amber hair cut.
VWhere was human free will in this puzzle?

The equations were nute. |If Renfrew succeeded,

how woul d the things around them change? Markham

had a sudden, sinking vision of a world in

whi ch the ocean bl oom sinply had not happened. He
and Renfrew and Peterson woul d energe fromthe

Cav to find that no one knew what they were babbling
about. QOcean bl oon? W solved that ages ago. So

they would be nmadnmen, a curious trio sharing a
common del usion. Yet to be consistent, the equations
sai d that sending the nessage coul dn't have too great
an effect. It couldn't cut off the very reason for sending
the tachyons in the first place. So there had to be
sone sel f-consistent picture, in which Renfrew still
got his initial idea, and approached the Wrld Counci
and yet

Mar kham shook hinsel f out of the npod, feeling
an odd chill run through him There was sonething
deeper here, some crucial mssing physics.

He wal ked rapidly away, disturbed. A cricket

game lazily wound through the afternoon on the

| ar ge pi e-shaped ground known as Parker's Piece.

The mat hematician G H Hardy had watched ganes
there a century before, Markham nused, and often

| azed away the afternoon just as he was doi ng now.
Mar kham coul d understand the notivation of the

game, but not the details. He had never got straight
the cricket jargon--square leg, silly md-on, silly md-off,
cover point, short extra cover--and still never

qui te knew when a good play was nade. He wal ked
behi nd the ranks of spectators, who were slunped in
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their canvas chairs, and wondered what the cricket
wat chers of a century ago woul d' ve t hought of the
Engl and of now. He suspected, though, that |ike nost
peopl e even today, they assuned that tonorrow

woul d be pretty nuch the sane as the present.

Mar kham angl ed down Regent Street and past the

Uni versity Botanic Garden. Beyond | ay a boys'

school . Di spensing the norns and graces of the upper

classes, in a king's ancient phrase. He strolled. through
the arched entranceway and paused at the school announcenents
board. The follow ng have | ost their personal

possessions. They will call at the Prefect's Study by

Thur sday 4th June.

No "please." No unnecessary softenings; sinply a

direct statenent. Markham coul d i nagi ne the bri ef
conversation: "lI'msorry, you see ""Standard puni shnent.
Fifty lines, best handwiting. I'll have them

tomorrow at break." And the student would grind

out, My carelessness with nmy personal property wll
cease.

The fact that the student m ght well use one of the
recent voice-witers for nearly all his school work
didfit matter; the principle 'reigned.

Qdd, how forns held on when everything el se

buil dings, politics, fame fell away. Maybe that was

the strength of this place. There was a tinel essness

here, too fragile for California's dry air to hold. Now
that full sumer had arrived with a flourish, the
manner ed ways of the schools and col | eges seened

even older, a slice of worn tine. He found his own
spirits lifting at the release fromthe endl ess raw w nter
and the rainy spring.

He felt his mind veering away fromthe tachyon

question, seeking refuge in this confortable aura of
the past. It was different for himhere, he knew
glishmen were fish swinming in this sea of the past.

For themit was a pal pabl e presence, a |iving extension,
comenting on events like a half-heard stage

whi sper. Americans regarded the past as a parenthe-
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sis within thee running sentences of the present, an
asi de, soneffing out of the flow.

He wal ked back towards the colleges, letting this

feel of the press of tinme seep into him He and Jan
had been to High Table at several of the colleges, the
ultimate Angl ophile experience. Menorial plate that

gl eaned .like quicksilver, and crested goblets. In the
after-di nner room of polished wood, gilt frames held
gl owering portxaits of the college founders. In the
areat dining hall Jan had been surprised to find de

cto segregation: Etonians at one table, Harrovians

at another, the |l esser public schools' alumi at a

third, and, finally, state school graduates and everyone
else at a norley last table. To an American in

such a citadel of education, after the decades of ferocious
equality-at-all-costs politics, i seened strange.

There persisted a reliance on inherited advant ages,

and even the idea that such a systemwas an inher-Red
virtue as well. The past hung on. You could be

quite up to the mnute, quite know ng about the

zack-o latin riffs of Lady Delicious, and yet sit quietly
and confortably in choir stalls of King's Coll ege

chapel listening to cherubic lads in Elizabethan ruffs
try to sharer the stained glass with Preble attacks. It
seenmed that in a nuzzy sense the past was still here,

that they were all connected, and that the perception

of the future as a tangible thing lived in the present,
as wel | .

Mar kham rel axed a nonent, | eFdng the idea inside
drift up fromhis subconsci ous. Wal king was the
gentle jog his m nd needed; he had used the effect
before. Sonmething ... sonething about the reality
needi ng to be i ndependent of the observer

He gl anced up. A swarning yellow cloud, noving

fast and | ow over the gray towers, pressed shadows
agai nst the flanks of Geat St. Mary's church. Bells
peal ed a cascade of sound through nonentarily
chilled air; the cloud seenmed to suck heat fromthe
breeze.

He watched the curling fingers of fog that dis-
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sol ved overhead in the trail of the cloud. Then,
abruptly, he had it. The nub of the problem was that
observer, the guy who had to see things objectively.
Who was he? I n quantum nmechani cs, the equations

t hensel ves told you nothing about which way tine
shoul d run. Once you nmade a measurenent, an experi nent
had to be thought of fromthat nonment on

as a thing which generated probabilities. Al the
equations could tell you was how probable a "later"
event was. That was the essence of the quantum

Schrdi nger's equation could evolve things either
forward in tine, or backward. Only when the observer
poked his finger in and nade a neasurenent

did sonething fix the direction of the flow of tinme. If
the all-powerful observer neasured a particle and
found it at position x, then the particle had to be
given a snall push by the observer, in the very act of
observing. That was Hei senberg's uncertainty principle.
You could not tell precisely how much of a push

the observer had given the wetched particle, so its
future position was somewhat uncertain. Schr6-dinger's
equation described the set of probabilities

about where the particle would appear next. The
probabilities were found by picturing a wave, noving
forward in tine and nmaking it possible for the
particle to appear in many different places in the future.
A probability wave. The old billiard-ball picture,

in which the particle noved with Newtonian

certainty to its next point, was sinply fal se, nisleading.
The particle's nost probable |location was, in

fact, exactly the sanme as the Newtonian position--but
ot her paths were possible. Less likely, yes, but
possi bl e. The probl em cane when the observer next
poked his finger in and made a second neasurenent.

He found the particle in one place, not spread out
anong a choice of spots. Why? Because the observer

was al ways consi dered essentially NewtonJan

hi msel f--a "classical neasurer,” as the tech chat

went .

Mar kham grinned broadly as he turned up King's

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (226 of 538) [5/21/03 1:03:45 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

TI MESCAPE 2 i |

Parade. There was a trapdoor in that argunent. The

cl assical observer didn't exist. Everything in the
wor | d was quant um nechani cal . Everything noved according to waves of probability. So the nassive,
unt ouched experimenter hinself got pushed back on

He received an uncertainly known push fromthe
outraged particle, and that nmeant the observer, too,
was quantum nmechani cal. He was part of the system

The experinment was bigger, and nore conpl ex, than

the sinple ideas of the past. Everything 'was part

of the experinent; nobody could stand apart fromit.
You coul d tal k about a second observer, bigger

than the first one, who was unaffected by the
experinent--but that sinply renoved the probl em

one step further. The final fallback was to regard the
whol e uni verse as the "observer," so that it was a self-consistent
system But that neant you had to sol ve

the entire problemof the motion of the universe at
once, without breaking it up into convenient, separate
experi nents.

The essence of the probl emwas, what made the

particle appear in only One spot? Wiy did it pick out
one of the possible states and not another? It was as
t hough the universe had nany possible ways it could
go, and sonething nade it choose a particul ar one.

Mar kham st opped, studying the dizzy hei ght of

Great St. Mary's. A student peered over the edge, a
knobby head agai nst the steel bl ue.

What was the right anal ogy?

The tachyon beam brought up the sane probl em

If his ideas were right there was a kind of probability
wave traveling back and forth in time. Setting up a
par adox kept the wave going in a | oop, setting the
systeminto a kind of dunbfounded frenzy, unable to
deci de on what state it should be in. Sonething had to
choose one. Was there sonme anal ogy here, a kind of
unnoved observer, who set tine flow ng forward

rat her than backward?

If there was, then the paradox had an answer.

Sonehow the | aws of physics had to provide an an-

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (227 of 538) [5/21/03 1:03:45 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
2 | Gegory Benford

sWer. But the equations stood nute, inscrutable. As
was al ways the case, the basic question answered by
the mat hematics was how, not why. Did the unnoved
mover have to step in? Who was he God? He mi ght

as wel |l be.

Mar kham shook his head in frustration. The ideas
swarned |ike bees, but he could not pin them
Abruptly he growl ed and swerved across a | ane of
bi cycling students, into Bowes & Bowes.

The sel ection was getting thin; the publishing business
was in trouble, retreating before the TV fide. A

worman tendi ng the regi ster caught his eye; quite

sexy. Beyond his age range, though, he thought ruefully.
He was getting to the stage where anbitions

nearly al ways exceeded his regi on of probable success.

The tachyon thing troubled himas he wal ked

honme, across the Car and through the bat hing

grounds. A greensward, nanmed Lami nas Land for

sonme anci ent reason, |lay beneath a nbist, warm afternoon
There was a st'illness, as though the year

Were poised notionless at the top of a |long slope up
which it had clinbed out of winter's grip, and from
which it nust soon descend. He turned south, towards
Grantchester, where the nucl ear reactor was

still a-building. It seened that with all the del ays
they woul d never finish the squashed pi ng-pong bal

that would cup the simrering core. The neadows

around it were a pocket of rural peace. Cows standing
in the inky shade of trees swished their tails to

bani sh flies. There were drowsy sounds, murnurs of

wood pi geons, a drone of a plane, buzzings and
clickings. The air was layered with scents of thistles,
yarrow, ragwort, tansy. Col ors |eaped in anbush
fromthe lush grass: yellow canonile, blue harebells,
the scarlet pinpernel of literary fane.

Jan was readi ng when he arrived home. They
made a |l azy sort of love in the close upper bedroom
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dampeni ng the sheets. Afterward, the image of the
worman i n Bowes & Bowes flickered through his dozing
m nd. A musky fullness hung in the air. The | ong

day stretched on to ten in the evening, holding off
the night. Markham was remni nded, as he checked a
calculation in the pale late light, that el sewhere on
the pl anet soneone el se was paying for these |ongest
of summer days in the hard coi nage of frozen wi nter
ni ghts. Debts mount, he thought. And as he read that
eveni ng of the spreading bloom it seened a' vast one
was coni ng due.

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (229 of 538) [5/21/03 1:03:45 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

CHAPTER SI XTEEN

APRIL 8, 1963

GORDON WAS LATE FOR A FACULTY SENATE COWM Tt ee
meeting, and hurrying, when Bernard Carroway

intersected his trajectory. "Ch, Gaw-dun, | need to
speak with you." Sonething in Bernard's tone nade
Gor don st op.

"l heard about this thing you have on with

Shriffer. Saw a diddle about it on the | ate news--one
of ny students rang nme to have a | ook." Carroway

cl asped his hands behind his back, the gesture giving
hima judicial appearance.

"Well ... yes, | think Saul went a little overboard---"

"dad to hear you say so!" Bernard was suddenly
jovial. "I spotted it as a, well, Saul is given to excess
in this sort of thing, you know." He peered at Gor-

don for confirmation.
"Sometinmes. "

"Coul dn't imagine anything nore unlikely, ny-self--nuclear
magneti c resonance experinents, he
sai d? Bl oody odd way to comunicate."
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"Saul thinks part of it, ah, the nessage, is astronomnica
coordi nates. You'll renenmber when | cane

to you--"

"That's the basis of it, then? Merely sone coordinates?"

"Well, he did break down the pulses into that picture,"
Gordon adnitted | amely.

"Ch, that. Looks for all the world like a child's
scraming to ne."

"No, there's structure there. As for the content, we
don't--"

"I think you have to be careful in this, Gaw dun
Understand, | like sone of Shriffer's work. But | and
others in the astronom cal comunity feel he's, well
per haps rather overstepped hinself in this radio
conmmuni cation thing. And now this!--finding nessages
i n nucl ear resonance experinments! | think

Shriffer's quite exceeded the bounds."

Bernard nodded seriously and peered down at his

feet. Gordon wondered what to say. Bernard had a
gravity about himthat warded off direct contradiction
He carried his excess weight with an aggressive

energy that seemed to dare anyone to make anything

of it. He was short with the kind of barrel chest

whi ch, when he rel axed, would suddenly reveal itself

to be nerely an el evated stomach, held aloft with resol ve.
It sagged now as Cordon watched; Bernard

had forgotten it in his concentration on the sins of
Shriffer. Hi s herr' ngbone jacket bul ged, the buttons
strained. CGordon inmagi ned he could hear Bernard's

belt creak with the sudden new pressure. This torture
of his wardrobe was redeened by the unconsci ous

flush of pleasure which spread across Bernard's serious
face as his belly descended.

"It puts a black eye on the whol e gane, you
know, " Bernard said abruptly, |ooking up. "Bl ack
eye. "

"I think until we get to the bottonre"

"The bottomis that Shriffer's foxed you in with
him Gawdun. |I'm sure none of it was your idea. |I'm
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sorry our depatment has to be nmixed in with his
foolery. You'll put paidtoit, if you're wse."

This advice delivered, Bernard nodded and
wal ked on.

Cooper gl anced up as Gordon cane into the |aboratory.
"Mornin', how are you?" Cooper said.

Gordon reflected sourly that people routinely

asked you how you were, as a formal greeting, when

in fact they had not the slightest interest. "I feel like
crap on a soda cracker," Gordon nuttered. Cooper

frowned, puzzled. "You saw the TV | ast night?" Gordon
asked.

Cooper pursed his lips. "Yes," he said, as though
he were giving a good deal away.

"I didn't mean to let it get out of our hands |ike

that. Shriffer took the ball and ran with it."
"Wl |, maybe he scored a touchdown.™
"*You think so?"

"No," Cooper admitted. He | eaned over and adjusted

a setting on an osdl | oscope, rather obviously

having said all he wanted to. Gordon shrugged his

shoul ders as though they had weights attached. He

woul d not try to puncture Cooper's blithe goyische
brass, so well conceal ed beneath the cloak of unconcern

"Any new data?" CGordon asked, cramming his

fists into his pants pockets and paring around the

| ab, inspecting, feeling a certain private pleasure at
the thought that here, at |east, he knew what was
happeni ng and what mattered.

"I've got some good resonance lines. |'mcarrying
on with the nmeasurenents we agreed | shoul d
make. "

"Ah, good." See Fmonly doi ng what we agreed
"shoul d. You won't catch ne with an unexpected result,

nossir.

Gordon paced sone nore, checking the instrunents.
The nitrogen dewar popped with its brittle
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cold, transforners humed, punps chugged bovine-ly.
CGordon. -read through Cooper's | ab not ebook,

| ooki ng for possible sources of error. He wote out
frommenory the sinple theoretical expressions

whi ch Cooper's data should confirm The nunbers

fell reassuringly close to the theoretical mark. Beside
Cooper's school boy neatness Gordon's spraw i ng
handwiting seenmed a raffishly human intrusion on

the neat, renorsel ess rectangularity of the gridded
pages. Cooper worked in precise ballpoint; Gordon

used a Parker fountain pen, even for quick cal cul ations
such as this. He preferred the el egant slick slide

and sudden choki ng death of pens, and the touch of

i mportance their-broad blue lines. gave to a page.

One of the reasons he had switched fromwhite shirts

to blue was the dooned hope that ink .stains on the

| eft breast pocket would be easier to conceal

Working this way, standing up am d the carel ess
tangl e of the ongoing experinent and scribbling in a
not ebook, calmed him For a nonent he was again

back at Colunbia, a son of Israel loyal to Newton's
cause. But then he had checked the | ast of Cooper's
nunbers and there was nothing nore to do. The nonent
passed. He sank back into the world.

"Do you have the summary | asked you to wite
up for your candi dacy exan?" he asked Cooper

"Ch, yeah. Alnost done. I'Il get it to you tonorrow. "

"Good. Good." He hesitated, not wanting to |eave.
"Say, ah--you haven't got anything but conventiona
resonance curves? No--"

"Message?" Cooper smiled very slightly. "No, no
nessage. "
Gordon nodded, | ooked around absently, and left.

He did not return t6 his office, but instead took a
roundabout route to the Physical Sciences Library. It

was on the ground floor of Building B and had a diffused,
tenmporary air. Everything at UCLJ felt that
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wa conpared to Colunbia's hall owed corridors, and
now there was talk that even the canmpus name woul d
change. La Jolla was bei ng annexed by the jumnble of
San Di ego. The city council spoke of the savings in
fire and police protection, but to Gordon it seened
one nore step in the steady honopgeni zing, the
Losangel i zati on of what had before been pl easant and
charming distinctions. So UCLJ woul d become UCSD
and sonething nore than a nmere nanme would be | ost.

He spent an hour browsing through the new crop

of physics journals and then | ooked up a few references
relating to a back-burner idea he had let fall by

the wayside. After a while he had no nore real business
and lunch was still an hour away. Sonewhat reluctantly
he returned to his office, not going up to the

third floor to collect the norning mail but instead
wal ki ng between the Physics and Chem stry buil di ngs,
passi ng under the architect's wet dream of a

connecting bridge. The graceful pattern of I|inked
hexagons caught the eye, he had to give it that.
Sonehow, though, it |ooked unconfortably |ike the
scaffolding for sone enornous insect's burrow, a design
pattern for a future wasp nest.

He was unsurprised to see his office door open,

for he usually left it that way. The one distinction he
had noted in the behavior pattern of hunmanists vs.
scientists was the matter of doors: hunani sts dosed
them discouragi ng casual encounters. Gordon wondered
if this had a deep psychol ogi cal significance,

or, nore |likely, was nmeant by the humani sts to concea
when they were on canpus. As nearly as Gordon

could tell, the answer was: seldom They al

seenmed to work at hone.

I saac Lakin was standing in Gordon's office, back
to the door, studying the wasp's scaffol ding that
| ooned above. "Ch, Gordon," he nurmnured, turn-

ing, "lI've been | ooking for you."
"l can imagi ne why."

Lakin sat on the edge of Cordon's desk; Gordon
remai ned standi ng. "GCh?"
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"The Shriffer thing."

"Yes." Lakin gazed up at the fluorescents and

pursed his lips, as though carefully selecting the right
wor ds.

"I't got out of hand," Gordon said hel pfully.

"Yes, I"'mafraid so."

"Shriffer said he would keep ne and UCLJ out of

the news. The sole aimwas to circul ate that draw ng."
"Wll, it's done nore than that."

"How so?"

"I'"ve had a nunber of calls. So would you, if you
stayed in your office."

"Who fronP"

"Col | eagues. People working in the nuclear resonance
community. They all want to know what's going

on. So, | might add, do I."

"Wel | --" Gordon summari zed the second nessage

and how Shriffer got involved. "I'mafraid Saul took
things further than they should properly have gone,
but--"

"I would say so. Qur contract nonitor called, as
wel | ."

"So what ?"

"So what? True, he does not have very nuch rea
power. But our coll eagues do. They pass iudgnent."
"Again, so what?"

Laki n shrugged. "You will have to deny Shriffer's
concl usi ons. "

"Huh? Why?"

"Because they are false."

"l don't know that."

"You shoul d not make statenents you cannot

prove to be true."

"But to deny themis also untrue."

"You consider his hypothesis |ikely?"

"No." Gordon shuffled uneasily. He had hoped he
woul d not have to say anything, one way or the

ot her.

"Then refuse to go along with it."
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"l can't deny we got that nmessage. It cane
through | oud and cl ear."

Lakin raised his eyebrows with a European disdain,

as though to say, How can | reason witt a person

such as this? In response, Gordon unconsci ously
hitched at his pants and hooked his thunbs into his
belt at his hips, flexing his shoul ders. Absurdly, he
had a sudden i nmage of Marlon Brando in the sane

pose, squinting at some thug who had just crossed
him Gordon blinked and tried to think of what to

say next.

"You realize," Lakin said carefully, "that talk of a
message will--aside from naki ng you appear a
fool --cast doubt on the spontaneous resonance effect?"

" Maybe. "

"Sonme of ny telephon.e calls were specifically
about precisely this point."

" Maybe. "

Laki n gl anced at Gordon sharply. "I believe you
shoul d reflect upon it."

Gordon nurnured inpishly, "To shine is better
than o reflect."

Lakin stiffened. "Wat are you--"

The tel ephone rang. Gordon seized it with relief.
He answered the caller in nonosyllables. "Fine.
Three o' clock, then. My office nunber is 118."

When he hung up he | ooked levelly at Lakin and
said, "San Di ego Union."
"A dreadful paper."

"Granted. They want sone background on the
story."

"You' re seeing then"
"Sure."
Lakin sighed. ''VWat will you say?"

"I'"Il tell them!| don't.know where the hell the stuff
if comng from™"

"Unwi se. Unwi se. "
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After Lakin had | eft Gordon wondered at the sudden

phrase that' had forced its way into his nouth: To

shine is better than to reflect. Were had he heard it before?
Penny, probably; it sounded like sone literary

remark. But did he nmean it? Was he after fane, |ike

Shriffer? He was conditioned to accept a certain

anmount of guilt o. ver sonmething |ike that--that was

the clichg, wasn't it, Jews feel guilty, their nothers train themto? But guilt wasn't it, no; his
intuition

told himthat. H's instinct was that sonething |urked

in the nessage, it was real. He had been over this

ground a hundred tines and still he had to trust his

own judgrent, his own data. And if to Lakin the

subj ect was foolish, if Gordon appeared to be a

fraud--well, tough; so be it.

He hitched his thunbs into his belt and gazed out

at the California insect engineering and ielt good,

pretty damm good

After the San Diego Union reporter went away Gordon
still felt confident, though with some effort. The
reporter asked a | ot of dnb questions, but that was
par for the course. Gordon stressed the uncertainties;
the Union wanted cl ear answers to cosnic questions,
preferably in one quotable sentence. To Gordon the -

i mportant point was how sci ence was done, how answers
were al ways provisional, always awaiting the

out come of future experinents. The Uni on expected
adventure and excitenment and nore evidence of a
university on its way to greatness. Across this gulf
sone information flowed, but not much.

He was sorting his mail, putting some into his
briefcase for reading in the evening, when Ransey
came by.

After a few prelimnaries--Ransey seened earnestly
interested in the weather--he slipped a page

froman envel ope and said, "This the picture Shriffer'
showed | ast ni ght?"

CGordon studied it. "Were did you get it?"
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"From your student, Cooper."
"And where did he get one?"
"He says, from Shriffer."
"When?"

"A few weeks back. Shriffer came to himto check
the dots and dashes, he says."

"Um " Gordon supposed he shoul d have known
Shriffer would check it. That was a reasonabl e precaution
"Ckay, it's a small point. Wat about it?"

"Wll, | don't think it makes any sense, but then
haven't really had any time to--1oo0k, what | mean is,
what's this Shriffer guy doi ng?"

"He decoded a second nmessage. He thinks it
cones froma star called 99 Hercules that--"

"Yeah, yeah, | know Point is, why's he going on
TV?"

"To figure out that picture.”

"He doesn't know about the first nmessage, the one
I' mwor ki ng on?"

"Sure he does."

"Well, cripes--this stuff on the TV, it's garbage,

right?"
Gordon shrugged. "I'man agnostic. | don't know
what it neans, that's what | just told a reporter.™

Ransey | ooked worried. "You think this is the
strai ght scoop, though? The stuff |I'mworking on is
okay?"

"I't's okay."
"Shriffer's just an asshol e?"

"I'"'man agnostic," Gordon said, suddenly tired.
Everybody was asking himfor the eternal, fixed
Truth and he had none for sale.

"Ceez. Sone of the biochemis starting to make

some sense, y' know? The li'l experinent | put one of
my students on is panning, out sone, is how | know
Then this cones along ..

"Don't worry about it. The Shriffer nessage may
be pure bullshit for all |I know Look, |'ve been
rushed and--" Gordon w ped his brow- "it's just
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plain gotten away fromne. Keep on with the experinents,
okay?"

"Yeah, okay. Rushed Why?"

"Shriffer. He thinks he's decoded sonething and
all of a sudden he's on TV. Wasn't ny idea."
"Ch. Ch, yeah. Makes it diffrent." Ransey
seemed nmol lified. Then his face cl ouded agai n.
"9ghat about the first nessage?"

"What about it?"

"You releasing it?"

"No. No plans to."

"CGood. Good."

"You can have all the time to work on it you
want . "

"Fine." Ransey held out his hand as though a dea
had just been concluded. I'Il be in touch."

Gordon shook the hand sol emmly.

The bit of playacting with Ramsey had bothered him

at first but he realized it was part of dealing with
peopl e: you, had to adopt their voice, see things from
their point of view, if you wanted to conmuni cate at

all. Ramsey saw all this as a gane with the first nessage
as privileged information, and Shriffer as sinply
an interloper. Well, for the purposes of Ranseyes universe,

so be it. At one tine when he was younger

CGordon woul d have been rudely cynical about striking
a stance purely to convince soneone. Now matters
seenmed different. He wasn't lying to Ranmsey. He
wasn't w thhol ding information. He was nmerely tailoring
the way he described the events. Adol escent

clichs about truth and beauty and bird thou never
weft were just crap, sinplistic categories. Wen you
had to get sonething done you tal ked the tal k. That
was the way it was. Ransey woul d keep on with the
experinments wthout fretting over unknowabl es, and,
with luck, they mght find out something.

He was wal ki ng away from the Physics buil ding,
toward Torrey Pines Road where his Chevy was
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par ked, when a slight figure raised a hand in salutation
CGordon turned and recogni zed Maria Coeppert

Mayer, the only wonman in the department. She had
suffered a stroke sonme tine before and now appear ed

sel dom novi ng ghostlike through the hallways,

one side partially inpaired, her speech slurred.

Her face sagged and she seenmed tired, but in the

eyes CGordon could see a dancing intelligence that |et
not hing slip by.

"Do you believe your ... re ... results?" she
asked.

CGordon hesitated. Under her penetrating gaze he

felt hinself beneath the microscope of history; this

worman had conme out of Pol and, passed through the

war years, worked on the separation of uraniumisotopes
for the Manhattan Project at Col unbia, done

research with Ferm just before cancer caught him

She had cone through all that and nore: her husband,

Joe, was a brilliant chenmist and held a full professorship
at Chi cago, while she was denied a faculty

position and had to be content with a research associ ate
position. He wondered suddenly if she had

been irritated at that while she did the work on the

shel | nodel of the nucleus that nmade her famous

Conpared to what she faced, his troubles were noth~

ing. He bit his lip.

'‘es. Yes, | think so. Sonething .. sonething is
trying to reach us. | don't know what."

She nodded. There was a serene confidence in the

way she did it, despite her nunbed side, that

clutched at sonething in Gordon. He blinked in sunset's
lancing light, and the glow turned to warm wat er

in his eyes. "Good. Good," she murnmured with a

halting tongue, and noved away, still smiling at him

He arrived hone just after Penny, and found her
changi ng cl othes. He dumped his briefcase, carrying
the cares of the day, into a corner. "Were to?" he
asked.
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"Surf's up."
"Christ, it's getting dark."
"Waves don't know that."

He sagged against the wall. Her energy staggered
him This was the facet of California he found hardest:
the sheer physicality of it, the nomentum

"Come with me," she said, pulling. on a French bikin
brief and a T-shirt. "I'Il show you how. You can
body surf."

"Unh," he said, not wanting to nention ghat he had

| ooked forward to a glass of white wine and the evening
news. After all, he thought--and suddenly not

quite liking the thought--there m ght be a foll owp

on the Shriffer story.

"Cone on."

At W ndansea Beach he watched her carve apath

down the slope of a descending wave and wonder ed

at it: a frail girl, mastering a blunt board and harnessing
the blind momentum of the ocean, suspended

in air as though by some mracle of Newtonian dynanmics.
It seemed a liquid myster and yet he felt he

shoul d be unsurprised; it was, after all, classical dynanics.
The gang from around the punp house was

out in full force, riding their boards as they awaited
the perfect oncom ng toppling ton of water, brown
bodi es deft on the white boards. Gordon sweated
through the renorsel ess routine of the Royal Canadi an
Air Force exercises, assuring hinself that this

was just as good as the obvious pleasure the surfers
took in their splitting of the waves. The required
situps and pushups done, he ran over the swaths of
sand, puffing to hinself and in a nmuzzy way trying

to unscranbl e the events of the day. They refused his
simple tug: the day woul d not break down into sinple
paradigm He halted, gasping in the salt air, eyebrows
dark and beaded with sweat. Penny wal ked

forward on her board, perched in the thick air, and
waved to him Behind her the ocean cupped itself
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upri ght and caught her board in a snmooth hand, tilting
it forward. She teetered, wobbled, arns fanned

the air: she fell. The soapy chum engul fed her. The
slick white board tunbled forward, end over end,
driven by nmonmentum s grasp. Penny's head appear ed,

hair plastered like a cap to her head,

blinking, teeth white and bared. She | aughed.

As they dressed he said, "Wat's for supper?”
"vVhat ever you want."
"Artichoke sal ad, then pheasant, then a brandy trifle."

"l hope you can nmake all that."
"Ckay, what do you want?"
"I"'mgoing out. I'mnot hungry."

"Huh?" A dull dawning of surprise. He was hungry.
"I"'mgoing to a neeting.”
"What for?"

"A meeting. Arally, | guess.”
"For what?" he persi sted.

"For Col dwater."

"What ?"

"You may have heard of him He's running for
Presi dent."

"You're kidding." He stopped, foot in mdair, halfway
into his jockey shorts. Then, realizing how conica
he must | ook, he stepped in and pulled them up

"He's a sinple-mnded--"
" Babbitt?"

No, Sinclair Lewis wouldn't have occurred to him
"Just leave it at sinple-nnded."

"Ever read The Consci ence of a Conservative? He has
a lot of things to say in there."

"No, | didn't. But |ook, when you have Kennedy,
with the test ban treaty and sonme really new ideas in
foreign policy, the Alliance for Progress--"

"Plus the Bay of Pigs, the Berlin Wall, that pig-eyed
little brother of his"
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"Ch, come on. CGoldwater is just a pawn of big
busi ness. "

"He'll stand up to the conmunists.”

Gordon sat down on their bed. "You don't believe
that stuff, do you?"

Penny wrinkl ed her nose, a gesture Gordon knew
meant her nmind was set. "Who sent our nen into
Sout h Vi et nan? \What about what happened to diff
and Bernie?"

"If Goldwater gets in hhere' 11 be a mllion diffs
and Bernies over there."

"Col dwater will win over there, not just foo
around. "

"Penny, the thing to do over there is cut our | osses.
Why support a dictator |ike D enP"

"All I knowis, friends of mne are geug killed."
"And Big Barry will change all hat."

"Sure. | think he's solid. He'll stop socialismin our
country."

CGordon | ay back on the bed, spouting a resigned
whoosh of disbelief. "Penn3 | know you think I'm
sone sort of New York communist, but | fail to
sec "

"I'mlate already. L'nda invited ne to this cocktai
party for Goldwater, and |I'm going. You want to
go?"

"Good God, no."
"Ckay, |'mgoing."

"You're a literature student who's for ol dwater?
Come on."

"I know | don't fit your stereotypes, but that's your
probl em Gordon."
"Jeezus."

"I''"l'l be back in a few hours." She conbed back her
hair and checked her pleated skirt and wal ked out of
the bedroom stiff and energetic. Gordon lay on the
bed wat ching her | eave, unable to tell whether she
was serious or not. She slanmed the/font door so
hard it rattled, and he deci ded that she was.
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It was an unlikely match fromthe start. They had
met at a wine and chips party in a beach cottage on
Prospect Street, a hundred yards fromthe La Jolla

Art Museum (The-first tine Gordon went to the Museum
he hadn't noticed the sign and assuned it was
sinply another gallery, sonewhat better than nost;
to call it and the Met both nmuseuns seenmed a deliberate
joke.) His first inpression was of her assenbl ed
order: neat teeth; scrupulously clear skin; effortless
hair. A contrast with the thin, conflicted wonmen of
New York he had seen, "encountered'--a favorite
word, then--and finally been daunted by. Penny
seenmed | umi nous and open, capabl e of genuinely
breezy talk, uncluttered with the delivered opinions
of The New York Tinmes or the | atest graduate sem nar
on What |Is Inportant. In a flowered cocktail dress
with a square neckFne, the straight lines nmtigated by

a curving string of pearls, her glowing tan emtted
warm yel | ow radi ati ons that seeped through himin
the wan light, life froma distant star. He was well
into a bottle of some rotgut red by that tinme and
probably overestimated the magi c of the occasion,
but she did seemto loomin the shadowed babbl e of
the room In better lit circunstances they m ght not
have hit it off. This time, though, she was quick and
artful and unlike any woman he had ever net before.
Her flat California vowels were a relief fromthe congested
accents of the east, and her sentences rolled
out with an easy perfection he found entrancing.
Here was the real thing: a natural ness, a wonmanly
fervor, a clarity of vision. And anyway, she had anpl e,
athletic thighs that noved under the silky dress
as though her whol e body were constrai ned by the
cloth, capable of joyful escape. He didn't know nuch
about woren- - Col unbi a' s notori ous deficiency--and
as he knocked back more wi ne and nade nore
conversation he wondered at hinself, at her, at what
was happening. It was unconfortably like a cher-
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i shed fantasy. Wen they |left together, clinbed into a
Vol kswagen. -and stuttered away fromthe still-buzzing
par, his breath quickened at the inplica-tions---which
pronptly canme true. Fromthere the

times spent together, the restaurants nutually enjoyed,
the records and books rediscovered, seened

inevitable. This was the canonical It. The one thing
he had al ways known about wonen was that there

had to be magic, and now here it was, unannounced,

even rather shy. He seized it.

And now in the netaphorical norning after, she

had friends named diff and parents in Gakland and

a liking for Goldwater. Al right, he thought, so the
details were not perfect. But nmaybe, in a sense, that
was part of the nagic, too.
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CHAPTER SEVENTEEN

APRIL 15, ! 963

GORDON HAD BREAKFAST AT HARRY' S COFFEE SHOP

on Grard, trying to read over his |ecture notes and

i nvent sone problens for a homework set. It was difficult
to work. The clatter of dishes kept intruding

and a tinny radi o played Kingston Trio songs, which
he disliked. The only recent itemin pop nusic he
could tolerate was "Dom nique," an odd hit recorded
by an angel -voi ced Bel gi an nun. He was not in the
nmood for concentration on things academ ¢, anyway.

The San Diego Union witeup of Saul's PR blitz had
been worse than he'd expected, sensational beyond

the bounds of reason. Several people in the departnent
had tut-tutted himabout it.

He mulled this over as he drove up Torrey Pines,

wi t hout reaching any conclusion. He was distracted

by a weaving Cadillac with its headlights burning on
hi gh. The driver was the typical fortyish man wearing
a porkpi e hat and a dazed expression. Back in the

| ate '50s, he remenbered, the National Safety Counci
had made a big thing of that. On one of the nationa
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hol i days they publicized the pract.ice of driving with
headl i ghts on during the day, to rem nd everyone to
drive safely. Somehow the idea. caught on with the
slowis-safe drivers and now, years |later, you would
still see them meandering through traffic, certain that
their slowness bestowed invulnerability, |ights burning
usel essly. There was sonet hi ng about such reflex
stupidity that never failed to irritate him

Cooper was in the |l ab already. Show ng nore industry
as his candi dacy exam approaches, Gordor thought,

but then felt guilty for being cynical. Cooper did
seem genuinely nore interested now, quite possibly
because the whol e message riddl e had been el evat ed
out of his thesis.

"Trying out the-new sanpl es?" Gordon. asked with
a friendliness fueled by the residue of guilt.

"Yeah. Getting nice stuff. Looks to me like the
added indiuminpurities did the trick."

Gordon nodded. He had been devel oping a

met hod of doping the sanples to achieve the right

concentration of inpurities and this was the first confirmation
that several nonths of effort were going to

pan out. "No messages?"

"No nessages," Cooper said with obvious relief.

A voice fromthe doorway began, "Say, uh, | was
told..."

"Yes?" Gordon said, turning. The man was
dressed in droopy' slacks and an Ei senhower jacket.
He | ooked to be over fifty and his face was deeply

tanned, as though he worked out of doors.

"You Perfesser Bernstein?"

"Yes." Gordon was tenpted to add one of his father's
old jokes, "Yes, | have that honor," but the

man' s earnest expression told himit wouldn't go
over.

"I, 1"m Jacob Edwards, from San Di ego? |'ve done
some work | think you nmight be interested in?" He
turned every sentence into a question

"What kind of work?"

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (247 of 538) [5/21/03 1:03:45 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
2 3 2 Gegory Ben ford
"Wl |, your experiments and the nmessage and all?
Say, is this where you get the signal s?"
"Ah, yes."

Edwar ds anbl ed into the | aboratory, touching

some of the equi pnrent wonderingly. "I npressive.

Real inpressive." He studied sone of the new sam pies
| aid out on the working counter.

"Hey," Cooper said, looking up fromthe x-y recorder
"Hey, those sanples are coated with--shit!"

"Ch, that's okay, ny hands were dirty anyway.
You fellas got a lot of fine equipnent in here? How
you pay for it all?"

"W have a grant from-but | ook, M. Edwards,
what can | do for you?"

""Well, | solved your problem you know? | have,
yeah." Edwards ignored Cooper's glare.
"How, M. Edwards?"

"q' he secret,"” he said, |ooking secretive, "is magnetism"

" G] "

"Qur sun's magnetism that's what they're after?”
"' Who?" Cordon began to rummage through his

m nd for some way to get Edwards away fromthe
equi prent .

"The people who're sending you those letters?
They're coming here to steal our magnetism It's al
that keeps the Earth going around the sun--that's
what |'ve proved."

"Look, | don't think rmagnetism has anything. to
do--"

"You experinent here "he patted the large field
coils-- "uses nmagnets, doesn't it?"

Gordon saw no reason to deny that. Before he
coul d say anything Edwards went on, "They were
drawn to your nagnetism Perfesser Bernstein.
They' re exploring for nore nmagneti sm and now t hat

they' ve found yours, they're gong to cone and get it.
"l see."

"And they're going to take the sun's magneti sm
too." He waved his hands and stared off. at the ceil-
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ing, as though confronting a vision. "All of it. W'l
fall into the sun?"

"l don't think--"

"I can prove all this, you know," the nan said

calmy in an |' mbei ng-perfectly-reasonable tone. "I
stand before you as the man who has cracked- -
cracked--the unified field riddle. You know? \Were
all the particles come from and where these nessages
cone fron? |'ve done it?"

"Jee-zus," Cooper said sourly.

Edwards turned on him "Wacha nean by that,

boy?"

Cooper shot back, "Tell me, are they coming in fly-
i ng saucers?"

Edwar ds' face cl ouded. "Wo tole you that?"

"Just a guess," Cooper said mldly.

"You got sonethin' you're not tellin' the newspa-
pers?"

"No," Gordon cut in. "No, we don't."

Edwar ds poked a finger at Cooper. "Then why'd

he say--Ah!" He froze, |ooking at Cooper. "You're

not gonna tell the newspapers, are you?"

"There is nothing--"

"Not gonna tell about the nmagnetismat all, are
you?"

"W don't--"

"Well, you're not keeping it for yourself! The

uni fied magnetismtheory is mne and you, you

educated--" he struggled for the word he want ed,
gave up and went on-- "In your universities, aren't
gonna keep me from-"

"There is no--"

"--fromgoin' to the newspapers and tellin" nmny

side of it. 1've had some education, too, y'know,
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"'Where did you study?" Cooper said sarcastically.
"The Cl ose Cover Before Striking Institute?"

"You--" Edwards seened suddenly congested
with words, so many words he could not get them

out one at a tine. "You--"
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Cooper stood up casually, |ooking rmuscul ar and

on guard. "Cone on, fella. Mve it,"
"What ?"
"Qut."

"You can't have ny ideas!"
"We don't want them" Gordon said.

"Wait' 11 you see it in the newspapers. Just you
wait."

"Qut." Cooper said.

"You won't get a peep at ny magnetism notor, either.
I was going to show you---"

Gordon put his hands on his hips and wal ked t oward
the man, boxing himin with Cooper on one

side and the only escape leading to the | aboratory
doorway. Edwards backed away, still talking. He
glared at them and struggled for a | ast phrase to
hurl, but his imagination failed him Edwards
turned, grunbling, and shoul dered his way into the
corridor outside.

CGordon and Cooper | ooked at each other. "One of
the laws of nature," Gordon said, "is that half the
peopl e have got to be bel ow average."

"For a Gaussian distribution, yeah," Cooper said.
"Sad, though." He shook his head and sniled. Then
he went back to work.

Edwards was the first, but not the last. They turned
up at a steady rate, once the San Diego Union story
was pi cked up by ot her newspapers. Sone drove in
from Fresno and Eugene, intent on unraveling the
riddl e of the nmessages, each sure he knew the answer
bef ore he saw the evi dence. Sonme brought

manuscripts they had witten on their ideas about
the universe, in general, or a particular scientific
theory--Einstein was a favorite, and refuting him
the common theme--or, occasionally, on CGordon's
experinents. The notion of witing a supposedly

| earned treatise, using only a vague newspaper article
as the sole source, benused Gordon. Sone of the
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visitors had even published their theses, using the
private presses bel oved of amateurs. They woul d

present themto him 1|ovingly handi ng over bound

bundles with lurid covers. Inside, a junble of terns

el bowed each other for roomin sentences that |ed

nowher e. Equations appeared by sleight of hand, fes-tooned
with new synbols like fresh Christmas tree

decorations. The theories, when CGordon took the

time to listen, would begin and end in mdair; they

had no connection with anything el se krown in

physics, and always violated the first rule of a scientific
model : they were uncheckabl e. Mst of the

cranks seemed to think constructing a new theory invol ved
only the invention of newterms. Along with

"energy," "field," "neutrino," and other conmon

terns woul d appear "macron," "superon," and

"fl UXforce"--all undefined, all surrounded with the

magi ¢ aura of the Believer.

Gordon cane to recogni ze themeasily. They

woul d cone to his office or laboratory, or call himat
home, and within a minute he could tell themfrom
ordinary fol k. The cranks al ways had certain buzz
words that appeared early on. They would claimto
have sol ved everything--to have wapped up all

known problens in one grand synthesis. "Unified
theory" was a dead gi veaway. Anot her was the sudden,
unexpl ai ned aPPearance of the Believer Wrds

such as "superon." At first Gordon woul d | augh

when this happened, joshing the crank with a casua
manner, sonetinmes making a joke. But a third hall mark
of the crank was his hunorl essness. They never

| aughed, never backed down fromtheir ranparts. |ndeed,
open display of ridicule would bring out the

worst in them They were uniformy sure that every
wor ki ng scientist was out to steal their ideas. Severa
warned himthat they had already applied for a patent.
(The fact that you can patent an invention but

not an idea had passed themby.) At this point Gordon
would try to contrive a graceful exit fromthe
conversation; on the 'el ephone this was easy; he just
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hung up. Cranks in person were not so sinple. Resistance
to their groundbreaking ideas inevitably |ed

to open threats that they woul d--here there cane the
griml ook, the reluctant derision that they must use

the final, ultimte weapon--go inmediately to the
newspapers. Sormehow, to them the press was al ways

the judge of things scientific. Since Gordon had

been elevated to their attention by the San D ego

Uni on, he woul d of course fear deeply any attack on

his position in the sanme hall owed pages.

Final |y, Gordon devel oped defenses. On the tel ephone
he was quick to hang up--so quick that he cut

off his own nother on, ce, when he did not recognize
her voice and could not nmake out anything intelligible
over the transcontinental static. Crank manuscripts
and letters were equally easy. He wote a note

saying that while the person's ideas were "interesting"
(a suitably non judgnental term), they were beyond

his conpetence; so he was unable to coment on

them This worked; they never replied. On-the-spot
cranks were the worst. He learned to be abrupt, even
rude. This got rid of nost of them The harder, persistent
sort---such as Edwards--CGordon | earned to derail

Go gently deflect onto other matters. Then he woul d
edge themtoward the door, nurnuring reassuring
phrases---but never a prom se to read a manuscri pt,
attend a |l ecture, or vouch for a theory. That way |ay
further involvenent and nore wasted time. He woul d
edge themtoward the door and they would go

grudgi ngly, sonetirrtes, but they would go,

A side effect of this crank traffic came to light in
casual remarks from other nenbers of the department.
They noted the cranks with interest at first.
Amusenent foll owed, and Gordon provi ded them

wi th anecdotes of strange theories and even stranger
behavior. But in tinme the nmood changed. Ot her faculty
di sli ked havi ng the departnment known for its

garbled image in the San Diego Union. They stopped
asking him at the afternoon coffee break, what new
crank had conme by. Gordon noticed the change.
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MAY 24, | 963

THE SAN DI EGO AREA WAS GROW NG AND SPREADI ng.
Rat her than pattern itself on the junble of Los

Angel es, the younger city to the south chose to
encourage white-collar enployers, "clean" industries,
and think tanks. The largest such tank in the

area was General Atomc, scarcely a mle fromthe
fledgling University. Quite considerable fish were to
be seen swimmng in its waters, puzzling at

gover nnent - sponsored probl ens. Noted nanes from

Ber kel ey and Cal tech spent pleasant nonths scrib-blig
on bl ackboards while outside, the Genera

Atomic squirrels and rabbits lazily foraged for their
handouts. The animals were part of a psychologist's
del i berate plan to evoke rest, quiet, and deep

t hought; the resenblance to a Disney filmnay have
been accidental. The architect's renorselessly circul ar
motif for the central General Atonmic offices, with the
eagerly cooperative library at its center, had a simlar
aim The ringed roads and buildings recalled Orienta
noti ons of conpl eteness, of serenity, of rest. The
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curved hal l ways woul d i ncrease contact between researchers.
In fact,. though, the inescapabl e geonetry

meant that no one could see further than thirty feet

al ong the curving corridors. This tended to prevent

the accidental mneetings as scientists cane and went;

they passed out of view before they could be noti ced.

To go. hone or to the library neant moving radially,

and t hus seei ng nobody. As Freeman Dyson said that

sunmer, "The nmean interaction di stance around here

is no bigger than a soccer goal." Yet often it was
enough; these were exciting tunes. Only six months
before, Mariner Il had surveyed Venus cl ose up for

the first time. Gell-Mann and ot hers were pl unbi ng

new depths in particle theory. In April, J. Robert Cppenhei ner
was naned wi nner of the Atom c Energy

Conmi ssion's 1963 Ferm award. QOppenhei mer had

been, in the eyes of many scientists, the public whipping
boy of the McCarthy era; he had been decl ared

a security risk in 1954. Now at |ast the governnent
seenmed to be serving some penance for its stupidity.

Hard feelings agai nst Edward Tell er, who had not

spoken out strongly for Oppenheiner, in turn began

to wane.

The feeling of opening, of fresh starts, was on the
political scene already a clich. The Kennedy anbi ence
was a canon of nedi a hype. Vaughn Meader's

‘rhe First Fam |ly" al bum which nocked the Kennedy
clan, sold briskly; the public sensed that the derision
was all in good fun. Scientists were a nore

skeptical lot, however, nosfiy liberal or radical, and
bgt hered by Bobby Kennedy's generally perceived

rut hl essness and negl ect of the legal niceties of wretapping.
But the rise of support for scientific research

was now coming to seemlike a pernmanent feature,
begirmng with a sudden rush after Sputnik and rish).g
linearly. Everyone knew it would pl ateau out, but not
soon; there was nmuch to be done, and fewto do it.

Freeman Dyson canme to California on | eave from
Princeton's Institute for Advanced Study, to work on
the Oion project. Dyson had an i mense reputation
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as a theoretical physicist and thus was invited to give
one of the last spring Colloquia in the UCLJ Physics
Department. Cordon was pleased. He was to give the

very | ast Colloquium of the year, and to have Dyson
speak beforehand about sone specul ative ideas

m ght defuse sone of the reaction to Gordon

Dyson was slim and hunorous, noving gracefully .
before the bl ackboard as though in a light trance,

t hi nki ng hard about what he wanted to say and
bendi ng each sentence to strike a precise point. He
had been very careful earlier to correct George Feher
when he was referred to as "Doctor." Dyson had

never finished his doctorate and now seened slightly
proud of it, with the Englishman's pride at being, at
|l east in the formal sense, an amateur. But there was
not hi ng amat euri sh about Dyson's Col | oquium Hi's
slides were neat, with clear graphics, sonme in color
They had the professional aerospace finish that to
Gordon underhned the pl easant perks of prosperity;

in his undergraduate days at Col unbi a, rough
sketches and hand-lettered slides were universal

Dyson descri bed his years of work on Project

Oion, a plan to propel huge spacecraft by expl odi ng
nucl ear bonmbs behind them The blast would strike a
"pusher plate," which would transfer the muted kick

t hrough shock absorbers to the ship itself. The idea at
first seemed |i ke a Rube Gol dberg design, but as

Dyson spoke it becanme plausible. The only way to

ferry truly large payl oads around the solar system

was through nuclear drives of sone kind. Oion was
bhsically sinple and used what we were already

good at: nmking efficient bonmbs. Why not use man's
destructive capability for something useful ? Dyson

t hought that a strong effort would not sinply put

men on the noon by 1970--Kennedy's goal --but beyond,
all the way to Mars. The principles invol ved

had been tried in snall-scal e experinents and they

wor ked. The problem of course, was the first stage:
hfting the craft fromthe earth's surface on a stuttering
trail of nuclear blasts.
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"Wn't you plaster us with radioactive debris?" a

voi ce fromthe Coll oqui um audi ence call ed

Dyson pursed his lips. He was a conpact nman and

his sharp features seened to pin the problemlike a
butterfly. "Mich | ess so than the atnobspheric tests
we and the Soviet Union are now conducting. W
calculate Orion woul d add no nore than one percent
to the level of radiation that politics--" he pronounced
the word carefully-- "already sets for us."

At this point Dyson became w stful, a8 though he
could sense Orion slipping fromhim The newspapers
brought daily reports of agreenents on the Nucl ear
Test Ban; Washington runor said it would be

signed within nonths. If so, even Orion's small close
of radioactives would be ruled out. Toward the end

of the hour, after the equations and graphs, there
came a bittersweet quality. History would pass Oion
by. It m ght soneday fly above the atnosphere, once
men had a safe way to get it into orbit with chemi cal
rockets. But even then, much of the debris would
eventually find its way down into the air. Mybe
there was no conpletely safe way to harness our gift
for maki ng bonbs. Maybe there were no shortcuts to
the pl anets.

The appl ause whi ch greeted Dyson's sonber concl usion
was prol onged. He bowed tentatively toward

hi s audi ence, smiling with sad eyes.

CGordon gave the last Coll'oquiumof the year. The audi ence
was even | arger than Dyson's of the week before,

and noi sier. CGordon opened with details of the
experinent, history of the field, slides of the norma
resonance lines. He had compiled all Cooper's conventiona
results to date, and showed how t hese confirmned

the usual theory. It was a satisfactory but

relatively unexciting discussion. Gordon had consi dered

|l eaving matters at that--no reference to the messages,

no risks. But something made himcut short

the parade of slides. He nmurnured, "However, there
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are sone unusual features in the noise observed in

our work"--nd he was off, describing the interruptions

of Cooper's resonance curves, their suspidon

that a pattern lay underneath, then the first decodi ng.
Gordon used the viewgraph projector, sliding the
transparent sheets into view as he spoke, his sentences
com ng qui cker now, the words nore clipped,

a certain nomentumcoming into his voice. He

showed the breakdown of the first nmessage. He di scussed
the chances that such a nessage could be a

fluke, an accident. Fromthe crowded roomthere

arose a sustained nurnmur. He described their efforts

to track dowmn a |ocal source for the noise, their fail Ue,
and then the second nessage. Gordon nade no

mention of Saul and the 29-by-53 grid; he sinply disilayed
the data. The RA 18 5 36 DEC 30 29.2 chart

lied an entire viewgraph. Only then did Gordon

mention "spontaneous resonance," giving |saac Lakin
full credit for the termand the idea. He kept his face
bl ank and his voice flat and cal mas he descri bed
"spont aneous resonance," gave the statistical probability
of such an effect arising fromrandom noi se,

and left the rows of RA 18 5 36 DEC 30 29.2 on the

vi ewgraph as nute testinmony. In dry, precise tones

he told of their precautions agai nst outside signals,

of the waxi ng and wani ng of the "spontaneous
resonance"--now he used the termarchly, pausing

before and after the words as if to put verbal quota
tion marks around them smling very slightly--and

he paced back and forth before the bl ackboards, trying
to renmenber the neasured way Dyson had done

it, head tilted down.

The voice canme out of the audi encel Before the
first sentence was finished, heads turned to see the

speaker. It was Freeman Dyson. "You realize, | suppose,
that Saul Shriffer has made nmuch of this? OF 99
Her cul es?"

"Ah, yes," Gordon said, stunned. He had not seen
Dyson in the crowd. "I, | did not authorize him
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"And that no one at 99 Hercul es coul d possibly be
responding to our conmercial radio stations yet? It is
too far away."

"Well, yes."

"So if this is a message fromthere, they nust be
usi ng communi cation faster than |ight?"

The auditoriumwas silent. "Yes." CGordon hesitated.
Shoul d he back up Saul's idea? O stand pat?

Dyson shook. his head. "I spoke | ast week about a
dream It is good to dream-but be sure to wake up."

A wave of laughter cane down fromthe crowd

and broke over Gordon. He stepped backward two

paces without thinking. Dyson hinself |ooked surprised
at the reaction, and then smiled down from

his position hal fway up the bow -shaped auditorium
his face softening as he | ool ded at Gordon, as though
to blunt the edge of his remark. Around Dyson others
were sl apping their knees and rocking back and

forth in their seats, as though sonethi ng had unl eashed
a tension in themand now, with a sign from

Dyson, they were sure of how to react.

"l don't propose ..." Gordon began, but was

drowned out by the continuing |aughter. "I don't..."
He noticed |saac Lakin standing, a few seats fromthe
front and to the left. Eyes in the audi ence turned
from Gordon to Lakin. The |aughter died.

"I would like to make a statenent," Lakin said,

voi ce boom ng. "I invented the idea of spontaneous
resonance to explain unusual data. | did so conpletely
honestly. | think there is something happening

in these experinents. But this nessage thing--"

he waved a hand in dismssal. "No. No. It is nonsense.
I now di sclaimany association with it. | do not

want ny name |inked with such, such clains. Let
Bernstein and Shriffer nmake what they want--/ do

not cooperate.”

Laki n sat down decisively. There was appl ause.

"l don't propose to decide what this neans," Gordon
began. Hi s voice was' thin and it was hard getting
the words out. He peered at Dyson. Soneone
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was whi spering to Dyson and smiling broadly. Lakin,
CGordon noticed, was sitting with arns fol ded across
his chest, glaring down at the RA and DEC. Gordon
spun and | ooked at the coordinates | oom ng above
him |arge and flat and renorsel ess.

"But | think it's there." He turned back to the
crowd. "I know it sounds funny, but ..." The buzzing
in the audi ence kept on. He coughed, and coul d

not seemto sumon up the boom ng confidence that
Laki n had used. The crowd noi se got | ouder

"Ah, Gordon " He
was surprised to find the
Depart ment
Chairman at his el bow Professor dyer

hel d
up a palmtoward the audi ence and the nur-

muting died. "W have already run over our allotted
time, and another lecture is scheduled to begin here.
Further, ah, further questions can be asked at the cof-
fee to follow, served upstairs in the foyer." The chair-
man | ed a nuted ritual applause. It was all but

drowned out in a babble of voices as the crowd

spilled out of the room Soneone passed near Cor-

don, saying to his conpanion, "Well, maybe Cronkite

believes it, but..." and the conpani on | aughed. Cor-
don stood with his back to the bl ackboard, watching
them | eave. Nobody cane up to ask a question

Around Lakin a knot of people buzzed. Dyson ap-

peared at Gordon's side. "Sorry they took it that

way," he said. "I didn't nean it as ..

"l know," Gordon nurnured. "I know. "
"It sinply seens so dammed unlikely ..."

"Shriffer thinks..." Gordon began, but decided to

| et the subject alone. "Wiat did you think of the rest
of the message?"

"Well, franklyr | don't believe there is a nessage. It

makes no sense. "

Cor don nodded.
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you realize."
Gor don nodded.
"Wel I, uh, sone coffee then?" Dyson bowed

goodbye uneasily and noved away with the exiting
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crowd. The Col |l oquium had trickled away to the coffee
and cookies upstairs and Gordon felt the tension

drain out of him to be replaced by the famliar day-end
nunbness. As he collected his viewgraphs his

hands shook. | should get nore exercise, he' thought. |I'm
out of shape. Abruptly he decided to skip the coffee
hour. The hell with them The hell with the whole

dammed bunch.
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CHAPTER NI NETEEN

MAY 29, 1963

THE MAI TRE D HOTEL AT THE TOP OF THE COVE RES-
taurant said, "Dinner, sir, s'il vous platt?"
"Uh, yes."

He led themto a spot with a conmmandi ng vi ew of
the La Jolla Cove bel ow. Waves broke into foany
white sprays beneath the floodlights. "Ees zees
taab-1 e hokay?" Gordon nodded whil e Penny rolled
up her eyes. After the man had bestowed the huge
menus and gone away she said, "God, | wish they'd
cut out the accent business."

"Vat ees eet, nmadane? You no |like zee phony
tal k?" Gordon said.

"My French isn't great, but-" she stopped as the

wai t er approached. Gordon did the wine ritual, selecting
sonet hing he recogni zed fromthe fat book

When he | ooked around he saw the Carroways sitting

sone di stance away, |aughing and having a

good time. He pointed themout to Penny; she duly
entered the fresh datumin their running tally. But

they did not go over to report the latest figures. The
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Coll oquiumlay five days in the past, but Gordon felt
uneasy in the departnent now. Tonight's splurge at
the Top of the Cove was Penny's suggestion, to lift
hi m out of his nobody w thdrawal .

Sonet hing thunped at his elbow. "I open it now, "
the waiter said, working at the bottle. "Miss lettit
breed."

"What ?" CGordon said, surprised.
"Open ta da air, y' know -breed."
n G.] n

"Yes suh." The waiter gave hima slightly condescendi ng
sml e.

After he had |left Gordon said, "At |east he has the
smle down pat. Are all the high-class restaurants
around here like this?"

Penny shrugged. "W don't have the old world
culture of New York. W didn't get nugged wal ki ng
over here, either."

Gordon woul d normal |y have si destepped the

now what - you- New Yor ker s- ought 40- do conversa-t-ion

but this tine he nurnmured "Don't krechtz about

what you don't know," and wi thout thinking about it

he was tal king about the days after he noved away
fromhis parents and was living in a cranped apart-nerit,
studying hard and for the first time really sensing
the city, breathing it in. Hs nother has assignhed
Uncle Herb to look in on himnow and then, since after
all he was living in the sane nei ghborhood. Uncle
Herb was a | ean and intense man who was al ways

| andi ng big deals in the clothing business. He had a
practical man's disdain for physics. "How much they
pay you?" he would say abruptly, in the mddle of

di scussi ng sonet hing el se. "Enough, if | scrinp." H's
uncle's face would twist up in the act of weighing
this and he would inevitably say, "Plus all the phys-

?
on

ics you can eat. Eh. and slap his thigh. But he was
not a sinmple man. Using your intelligence for judging
di scounts or weighing the marketability of crew neck
sweaters--that was smart. H's only hobby he had

turned into a little business, too. On Saturdays and
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Sundays he woul d take the I RT down to WAshi ngton

Park Square early, to get a seat at one of the concrete
chess tabl es near MacDougal and West Fourth streets.
He was a weekend chess hustler. He played for a
quarter a gane against all corners sonetinmes making
as much as two dollars in an hour. At dusk he woul d
switch tables to get one near the street light. In winter
he woul d play in one of the Vill age coffeehouses,

si pping lukewarmtea with an audi bl e slurp, making

it last so his expenses didn't run too high. His only
hustl e was to make his opponents think they were
better than he was. Since any chess player old

enough to have quarters to spare inevitably al so had
an advanced case of chess player's ego, this wasn't
hard. Uncle Herb called them "potzers"--weak pl ayers
with inflated self-inmges. H s game was no marvel
either. It was strategically unsound, flashy but

built out of pseudo traps tailored to snare potzers
who t hought they saw an unsuspected openi ng suitable
for a quick kill. The traps gave himfast wins, to
maxi m ze the take per hour. Uncle Herb's view of the
worl d was sinple: the potzers and the mensch. He,

of course, was a nensch.

"You know what was the last thing he said to nme

when | left?" Gordon said abruptly. "I-le 8aid, 'Don't
be a potzer out there.' And he gave ne ten dollars.”
"Ni ce uncle,"” Penny said diplomatically.

"And you know | ast Friday, the Colloquiun? I

started to feel like a potzer."

"Why?" Penny asked with genui ne surprise.

"I'"ve been standing firmon the strength of my

data. But when you look at it--Christ, Dyson

woul d' ve given nme a break, woul d've backed me up

if there'd been any sense to it. | trust his judgnent.
I"mstarting to think |I've made sone dunb ni st ake

al ong the way, screwed up the experiment so bad nobody can find what's wong."
"You should trust your own--"

"That's what marks the potzer, see? lnability to

| earn from experience. |'ve been bulling ahead--"
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"Zee compote, surrh," the waiter said snoothly.
"Ch CGod," Gordon said with such irritation that
the waiter stepped back, his conposure gone. Penny
| aughed out | oud, which nmade the waiter even nore
uncertain. Even Gordon sniled, and his nood was

br oken.

Penny's forced nerrinment got themthrough nost
of the meal. She produced a book from her handbag
and pressed it on him "It's the new Phil Dick."

He gl anced at the lurid cover. The Man in the High
Castle. "Haven't got tine."

"Make the tinme. It's really good. You' ve read his
ot her stuff, haven't you?"

Gordon shruggedoff the subject. He still wanted

to tal k about New York, for reasons he could not pin
down. He conprom sed by relating to Penny the

contents of his nother's latest letter. That distant figure
seened to be getting used to the idea of himliving
"in flagrant sin." But there was curious

vagueness about her letters that bothered him Wen

he first came to California the letters had been | ong,
packed with chatter about her daily routine, the

nei ghbor hood, the slings and arrows of Manhattan

life. Now she told himvery little about what she was
do'rag. He felt the void left by those details, sensed
his New York life slipping away fromhim He had

been nore sure of himself then, the world had

| ooked bi gger.

"Hey, c¢'non, CGordon. Stop brooding. Here,
brought you sonme nore things."

He saw that she had planned a methodically joyous
eveni ng, conplete with door prizes. Penny produced

a handsonme Cross pen and pencil set, a

western-style string tie, and then a bunper sticker:
Au + H20. Gordon held it between thunmb and index
finger, suspending it delicately in the air over their

table as though it might contam nate the veal piccata.
"What's this crap?”
"Ch, c¢'non. Just a joke."
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"Next you'll be giving me copies of The conscience
of a Conservatfve. Christ."

"Don't be so afraid of new ideas."
"New? Penny, these are cobwebbed--"
"They're new to you."

"Look, Coldwater night nmake a good nei ghbor--good
fences nmake good nei ghbors, isn't that what

Frost said? Little lit'rary touch for you, there. But
Penny, he's a sinpleton."”

She said stiffly, "Not so sinple he gaYe away
Cuba. "

"Huh?" He was honestly nystified.

"Last October Kennedy signed it away. Just |ike
that." She snapped her fingers energetically. "Agreed
not to do anything about Cuba if the Russians took
their missiles out."

"By 'anything' you nean another Bay of Pigs."
"Maybe. " She nodded sternly. "Maybe."

"Kennedy's al ready hel ped out quite enough fascists.
The Cuban exiles, Franco, and now Diemin

Viet Nam | think--"

"You don't think at all, Gordon. Really. You've got

all these eastern ideas about the way the world

works and they're all wong. JFK was weak on Cuba

and you just watch--the Russians will give themthe
guns and they' |l infiltrate everywhere, all over South
America. They're a real threat, Gordon. Wat's to

stop themfrom sending troops into Africa, even?

Into the Congo?"
"Nonsense. "

"I's it nonsense that Kennedy's chi pping away at

our freedons here, too? Forcing the steel conpanies
to back down, when all they did was raise prices?
What ever happened to free enterprise?"

CGordon raised a palmin the air. "Look, can we
have a truce?"

"I"'mjust trying to shake you | oose fromthose
i deas of yours. You people fromthe east don't understand
how this country really works."
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He said sarcastically, 'Paere mght be a few guys
on The New York Tines who null it over."

"Left-wi ng Denocrats," she began, "who don't--"

"Hey, hey." He raised his pal mtoward her again.
"I thought we had a truce."

"Well ... Al right. Sorry."

Gordon studied his plate for a nonent, distracted,
and then said with dawni ng perception, "Wat's
t hi s?"

"An artichoke sal ad."
"Did | order this?"
"l heard you."

"After the veal ? What was | thinking of?"
“I"msure | don't know. "

"I don't need this. I'll flag one of those funny wait-

ers.

"l here not 'funny,' Gordon. They're queer."
"'What ?" he asked blankly. ' '
"You know. Honobsexual ."

"Fags?" Cordon felt as though he had been deceived
all evening. He dropped his signaling hand,
suddenly shy. "You should've told ne."

"Why? It doesn't matter. | nean, they're all over

La
Jol l a--haven't you noticed?"

"Uh, no."

"Most of the waiters in any restaurant are. It's a
conveni ent job. You can travel around and live in the
best spots. They don't have fam |y obligations, nost

of the tine their famly wants nothing to do with
them so ..." She shrugged. Gordon saw in this gesture
an unaffected sophistication, an ease with the

wor | d, which he suddenly envied very nuch. The

way their conversation had shifted fromtopic to

topic this evening bothered him had kept him off

bal ance. He realized that he still could not get arip
on the real Penny, the woman behind so many different
faces. The comic CGoldwaterite lived right al ongside
the literature and arts major, who in turn

bl ended into the casual sexual sophisticate. He remenbered
openi ng the bathroom door at a faculty
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party last year to find her seated on the toilet, her
bl ue gown crescenting the bow Iike a weath of
flowers. They had both been startled; she held a
square of yellow tissue in an uprai sed hand. Her
heel s dug into the grouting between the triangul ar
brown tiles of the floor, so her toes canted cockily
into the air. The | ow seat made her seem bottom heavy.
Bet ween pal e t hi ghs he saw t he unendi ng ova

yawn. A dark sheath of hose swal |l owed nmost of her

| egs, yielding only to the descendi ng tongues of her
garter belt. H's jaw had sagged open with indecision
and then he stepped in, nouth closing on the possibility
of faux pas. The mirror on the far wall showed

a startled stranger, puzzled. He shut the door behind
him drawn to her. 'ou can see this at home," she
said inpishly. Wth a studious deliberation she patted
hersel f, unm ndful of him and | et the yell ow paper
flutter into the nouth of water bel ow. She

hal f-turned on the seat, pressed the chipped ceramc
handl e. An answering gurgle took away her business
fromhis prying eyes before she arose. Standing,

snoot hing her dress, she was taller and sonehow
chal l engi ng, an exotic problem In the bleached, tile
pocket she appeared | um nous with purpose, a

Penny he had not known. "I couldn't wait," he said
with a warnth that sounded strange to hinself, considering
that it wasn't true. He edged by her,

unzi pped. The mildly pleasurable gush: rel ease.
"CGetting donestic, aren't we?" Penny raised one

edge of her lipsticked nouth in the lyric curve of a
hal f-snile, seeing the nood in him "I guess so," he
said lazily. Qutside, his colleagues were discussing
superconductivity while their w ves nade shrewd
observations on |ocal real estate; the wonen seened
to have a better grip n what was real. Penny's snile
br oadened and he concluded with a quick spurt that
narromy mssed the seat. He gave hinself a wobbly
dryi ng shake, tucked hinself in and dried the seat
with nore of the yellow tissues. He had never felt
this sinple and open with a woman before, in such
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a rich, enaneled air. Not wanting to hang on to the
moment for fear that it would burst, he kissed her
lightly and popped open the door. Qutside, |saac
Laki n | eaned agai nst the wall, studying the Breughe
prints in the shadowed hal |l way and awaiting entrance
to the bathroom "Ah," he said as they

energed together. "Up to sonething." A sinple deduction
Laki n's eyes noved fromone to the other as

though he could glinpse the secret, as though he had
just seen a new facet of Gordon. Well, nmaybe he had.
Maybe t hey bot h had.

"Gor-don," Penny urged himback into the present.
"You' ve been going off like that all evening." She

| ooked concerned. He felt a sudden spurt of irritation
The dream Penny was soft and womanly; the

one before himwas a nag. "If you're going to do

that, why not just talk about it?"

He nodded. Her progranmmed ni ght out, full of

forced gaiety, had begun to wear on him And the
sudden shifts in his enotions bothered himas well.

He normally thought of himself as rock-steady, unnoved
by passing notions.

"Got a call from Saul today," he said stonily, fleeing
his own thoughts. "He and Frank Drake are

going to get time on the big radio tel escope in G een

Bank, West Virginia. They want to study 99 Hercules."

"If they receive a signal, it will prove your case?"
"Right. It nmakes no sense, but--right."
"Wy no sense?"

"LoCk, | mean--" Cordon waved a hand in exas-
eeration. One of the waiters took this as a signal and

gan to advance. Hurriedly Gordon notioned him

away. "Even if you bought the story whole, the
tachyons and everything--why think there should be
radi o signal s? Why both? The whol e point of using
tachyons is that radio's too slow "

""Well, at least they're doing sonething."
"Were you a cheerl eader in high school, too?"
"God, you're a nasty bastard sonetunes."
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"Wong tine of the nonth."
"Look, Sad is trying to help."

"2 don't think that's the way to solve the problem™

"What is?" When he waved away the question
with a faintly disgusted | ook on his face, she
persisted: "Really, Gordon, what is?"

"Forget it. That's the best way. Just hope everybody
else will forget it, too.".

You don t really--"

ure | do. You shoul d've been at that Collo-qulum™
She et himcool for a noment and then tourintuit,
"'ou were confident a week ago."

"That was a week ago."

"At l|east you could work on it."

i "Cooper's candi dacy examis two days away. |I'm

going to concentrate on hel pi ng hi moreoare and

t,he,n o,n geing himout. That's m, Job"

cecl aoruptly, as though having a"job 'to d' o*snol nv°e
all issues.

avoe you should try sonething |ike what Saul's
doi ng. '

"No point."
sitt';nHCacCn' y.o.u be so sure?" She fol ded her arns,
,, in me rattan chair and | ooking squarely

at him Have yo ever thought about the ri 'd wa

scientists work? It s like mlitar trainin "g
Y
"Bul | shit."
Y
9

"What do they teach you? Wite down everything

you know about a problem Set it up in some equations.
Most of the tinme, that's enough in itself, right?

You just push the equations around a little and

you' ve got the answer."

"Not that sinple," Gordon said, shakin his head.

But to hinself he had to grudgingly adm pounds hat there
was sone truth to what she said. Assign synbols

making the x's and y's and z's the unknowns, then
rearrange. Made-to-order thinking. They were all

used to it and maybe it hid sone el enents of the
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problem if you weren't careful. Dyson, for all his
wi sdom coul d be dead wong, sinmply because of
habits of m nd.

"Let's have chocol ate nousse,” Penny said
brightly.

He | ooked up at her. She was going to nmake this

evening end right, one way or the other. He renenbered
her perched on the toilet and felt a warnth

steal over him She had been both vul nerable and serene
sitting there, performng an ani mal function

am d a gauzy gown. Pert, and oddly el egant.
"Vas you-are dinner ex-see-lant, sir?"

Gordon peered at the waiter, trying to estimate if
he was queer. "Ah ... yes. Yes." He paused. "Lots
better than Chef Boy-Ar-Dee."

The expression on the waiter's face was worth the
price of the neal.
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CHAPTER TVENTY

MAY 3 1, 1963

ALBERT COOPERS CANDI DACY EXAM NATI ON BEgan
wel | enough. Gates, a high-energy physicist,

started off with a standard problem "M. Cooper,

consi der two electrons in a one-dinensional box. Can

you wite down for us the wave function for this

state?" Gates smled in a friendly way, trying to defuse
the tension that oral exam nations always had.

The student nearly al ways bal ked sonewhere al ong

the line, unable to sumon up sone sinple piece of

physi cs purely because of his own skittering nervousness.

Cooper worked his way through an openi ng pi ece
of the problem sketching the | owest energy state.
Then he stalled. Gordon could not tell if this was
sinmple funk or a calculated delay' ng tactic. Lately,
sudents had hit upon the frowning, silent stall as a
met hod for extrac'ng hints fromtheir comittee. Oten
it worked. After a nonment Gates said, "Well then
shoul d the spatial part of the wave function be
symmetric?" Cooper responded evenfually, "Ah ...
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no ... | don't think so. The spins should be ..." and
then, halting now and then, he successfully got

through the rest.

Gordon felt uneasy as Gates | ed Cooper through a

series of routine questions, all designed to find out if

t he candi date knew t he general background of the

thesi s problem he proposed to attack. The air conditioning
hunmed with vacant energy; Cooper's chal k

scrat ched and squeaked on the board. Gordon eyed

Bernard Carroway, the astrophysicist. No trouble

there. Carroway | ooked bored, inpatient to be done

with this ritual and get back to his calcul ations. The
fourth and | ast nmenber of the comittee was the

only problem Isaac Lakin. As senior professor in

the field of Cooper's thesis, his presence was unavoi dabl e.

Gates finished his sinple questions and Carroway,
blinking sleepily, passed to Lakin. Here it cones, Gordon
t hought .

But Lakin was not so direct. He took Cooper
through a discussion of Cooper's own experiment--usually
safe ground for the student, since that was

what he knew best. Lakin stressed the theoretical un-derpinning
for the nuclear resonance effects. Cooper
w ot e down the scaling equations, working quickly.
When Laki n probed deeper, Cooper slowed, then
stopped. He tried the stalling tactic. Lakin saw
through this and refused to gi ve Cooper any mneani ngfu
hints. Carroway began to take an interest,
sitting up straight for the first tinme during the exam nation
Gordon wondered why a student in
difficulty always provoked nore attention froma
conmmittee; was it the hunting instinct? Or a proper
professorial concern that the student, presuned to be
acconpl i shed until he proved ot herw se, had suddenly
betrayed a fatal ignorance? Either answer was
too sinple, Gordon concl uded.

By now Lakin had Cooper on the run. Lakin made
himframe a clear picture of the theoretical nodel
and describe the underlying assunptions. Then
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Laki n cut Cooper's explanation to ribbons. H's state-merits
wer e vague, his reasoning sloppy. He had negl ected

two inportant effects. CGordon sat absolutely

still, not wanting to interrupt because he still clung to
the hope that Cooper would right hinself after being

bl own over in this quick storm and begin to answer
correctly. That hope faded. Gordon renenbered

Lakin relating a comment he had witten on a thesis

some years ago: 'Young man, there is much in this

wor k which is original and nmuch which is. correct.
Unfortunately, what is correct is not original, and

what is original is not correct."

Carroway joined in with a few incisive questions.
Cooper seened to nake headway, then reverted back

to his withdrawal node, stall'ng for tinme. But in a
t wo- hour examination there is nore than enough

time to uncover weaknesses. Carroway |istened to
Cooper's floundering replies, eyes still half-closed,
but now obviously alert, a sour expression spreading
across his face. Gates peered at Cooper as if to understand
how a student who had appeared bright only

moment s before could now be in such trouble. Wen
Cooper turned to answer a sally from Lakin, Gates
shook hi s head.

CGordon decided to step in. It was not a good idea

to defend your student very much in the candi dacy

exam nation precisely because it was so obvious, and

it inmplied that you, too, conceded the student's defects.
CGordon spoke up, interrupting the flow of

Carroway's probes. He pointed out that in the tine
remai ning the conmmttee had to consider the form

and details of Cooper's experinent, and they hadn't
touched on that yet. This worked. Gates nodded.

Cooper, who had been standing with his back

pressed to the blackboard, sniled with evident relief.
The committee roomfilled with the small sounds of
hands riffling through papers, bodies shifting position
in unconfortable chairs: the earlier nood was

broken. Cooper could repair sone of the danage.

Five m nutes passed snoothly. Cooper explai ned
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hi s experinental setup, elaborated details of the rig.
He passed around samples of his early results.

Laki n gave these papers scarcely a glance. |nstead,

he slipped sone pages of his own into the set of data
and passed themto Cooper. "My concern here, M.

Cooper, is not only with the easy-to-understand re-suits.
I amsure the commttee will find them unsur-prising.
What | wish to know is whether they are

¢tor' ¢ct."
"Sir?" Cooper said in a thin voice.

"W all know there are... odd... features in your
wor k. "

“Uh, I ..."
"Coul d you explain these things to us?"

Laki n pointed at his pages, face up on the table.
They were traces showi ng the sudden interruption of
snoot h resonance curves. Gordon peered at them
with a sinking feeling.

The rest of the exam nation seenmed to go by very

qui ckly. ' Cooper lost a certain cal mdistance he had
successfully kept through the earlier questioning. He
expl ai ned the spontaneous resonance effect in halting
sentences. He would rush forward through an expl anation
he knew and, reaching the end of it, back

away fromits inplications. He tried to edge around

the question of what caused the effect. Carroway,

now visibly interested, drew himback to it. Gordon's
interjections did nothing to stemthe flow Gates began
to second Carroway's skepticism so that Cooper

spun fromLakin to Carroway to Gates, neeting fresh

obj ections as he turned fromright to left. "This issue
is at the heart of the thesis," Lakin said, and the others
nodded. "It nust be settied. Only M. Cooper

knows the truth of the natter." Everyone in the room
knew they were tal king about the nessages and Gordon
and Saul Shriffer, not nmerely about the correctness

of Cooper's electronics. But this exam nation

was a way for the faculty to express their professiona
judgrment of the issue, and on this ground the

battl e had to be fought.
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CGordon let it go as long as he dared, eating into

the two hours. Finally he said, "This is all very well,
but are we keeping to the point? You have seen the
data--"

"OfF course," Lakin shot back. "But are they right?"
"l submt that this question is not what we are
considering. This is a candi dacy exam nation. W
pass on the suitability of a topic--not on the fina
out conme. "

Gat es nodded. Then, to Gordon's surprise, Car-roway
did, too. Lakin was silent. As though the question

had been settled, Gates asked Cooper an

i nnocuous question about his setup. The exam nation
wound down. Carroway slunped in his chair, eyes

hal f-cl osed to his own interior world, the spark gone
out of him Gordon thought wyly of what the taxpayers
woul d think of their half-awake public. servant,

and then recalled that Carroway foll owed what

were, for theoreticians, standard working hours. He
woul d arrive at noon, ready to substitute lunch for
breakfast. Seninars and di scussions with students

took himinto evening. By then he was ready to begin
calculations--that is, real work. This early afternoon
examwas, for him a waking-up exercise.

CGordon's real work began as Cooper |left the room

This was when the thesis professor |istened carefully

to the comrents and criticisnms of his colleagues, ostensibly
for future use in direct'nmg the thesis research

of the candidate. A subtle tug of war.

Laki n opened by doubt' ng Cooper's understandi ng

of the problem True, Gordon conceded, Cooper

was weak on the overall theory. But experinental
students were traditionally nore concerned wth
their detailed |ab work--"stroking their apparatus,"”
Gordon called it, to provoke sone nuch-needed
mrth--than with the fine points of theory. Gates
bought this; Carroway frowned

Laki n shrugged, conceding it as a tied point. He
paused while Carroway, and then Gates in turn, expressed
sonme m sgi vings over Cooper's occasionally
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sl oppy work On basic physics problens--the two
electrons in a box, for exanple. Gordon agreed. He
poi nted out, though, that the Physics Departnent
could only require students to take the rel evant
courses and then hope that the know edge sank in.
Cooper had al ready passed the departnment's Qualifying
Exam nation--three days of witten probl ens,

foll owed by a two-hour oral exam nation. The fact
that Cooper's grasp of some points was still slippery
was, of course, regrettable. But what could this candi dacy
committee do? Gordon promi sed to press

Cooper on these subjects, to--in effect--browbeat the
student into making up the deficiency. The comittee
accepted this rather standard reply w th nods.

So far Gordon had skated on relatively firmice

Now Laki n tapped his pen reflectively on the table,

tick, and slowy, alnost |anguidly, reviewed Cooper's

data. The true test of an experinenter, he said, was

his data. The crux of Cooper's thesis was the spontaneous
resonance effect. And this was precisely what

was in question. "The thesis is an argunent, |et us renenber,
not a stack of pages,"” Lakin said with

dreany ease.

CGordon countered as best he could. The spontaneous
resonance phenonenon was inportant, yes, but

Cooper was not primarily concerned with it. His

topi c was much nore conventional. The conmittee

shoul d | ook at the spontaneous resonances as a kind

of overlay, occasionally obscuring the nore conventiona
data Cooper was trying to get.

Laki n countered in earnest. He brought up the
Physi cal Review Letters paper, which carried the
nanes of Lakin, Bernstein, and Cooper. The fina
thesis woul d have to nention it. "And this, of
course"--a sad, weary gl ance toward CGordon"neans
that we nust bring up the entire issue of the

interpretation ... which has been placed upon
these ... interruptions ... of the resonance curves."
"l disagree," Gordon snapped.
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"Fhe committee nmust consider all the facts," Lakin

said mldly. --

"The fact is that Cooper is going for a standard
probl em here. "

"I't has not been so advertised."

"Look, I|saac, what | do has no connection with this thesis and this conmttee."
"I really rather believe," Gates broke in, "we

shoul d focus on the possibilities of the experinent itself."
"Quite so," Carroway muttered, rising fromhis

hal f - sl eep.

"Cooper will probably not deal with the, ah, nessage
theory at all," Gordon said.

"But he nust," Lakin said with quiet energy.

"Why?" Gordon said.

"How can we be sure his electronics gear is func-

tioning right?" Gates put in.

"Exactly," Lakin said.

"Look, there's nothing that special about his

equi prent . "

"Who can say?" Lakin said. "It contains a few nodifications above and beyond the usual resonance
rig. These if | understand themcorrectly--" a slight

note of sarcasm here, Gordon saw --were designed

to increase sensitivity. But is that all they do? Is there
not some unforeseen effect? Sonething which makes

this experinent, this apparatus, pick up new effects in
the solid in question--indium antinoni de? How can

we say?"

"Good point," Gates nurnured.

"What sort of effect are you thinking of, |saac?"

Carroway sai d, genuinely perplexed.

"I do not know," Lakin conceded. "But this is the

i ssue. Precisely the issue."

"l disagree," Gordon said

"No, | think Isaac is dead right," Carroway mnurnured
"There's sone justice to it," Gates said, reflecting.

"How can we be sure this is a good thesis topic unti
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we know the equiprment will do what Cooper says it
will? | mean, there's |Isaac here, who has doubts. You,
CGordon--you thnk it's okaY. But | feel we ought to
have nore info before we go ahead."

"That's not the purpose of this exam" Gordon
said flatly.

"I believe it to be a legitimte issue.
sai d.

Car r oway

Gates added, "So do I."

Laki n nodded. Gordon saw that they were all unconfortable,
not wanting to broach the issue buried

under the detail of Cooper's apparatus and the niceties

of theory. Still, Gates and Carroway and Lakin

t hought the nessage hypothesis was bullshit, pure

and sinple. They weren't going to let the issue slide

by. Cooper couldn't explain all his data, not the interesting
parts, anyway. As long as that riddle hung in

the air, this conmttee wasn't going to pass on a thesis.
Also, it was not sinply a question of conflicting

theori es. Cooper was weak in sone inportant areas.

He needed nore study, nore time peering at textbooks.

He had never been a particularly brilliant

cl assroom student, and here it showed up in spades.

That, plus the nuddy issue of the nessages, was

enough.

"I move that we fail M. Cooper on this first try at
t he candi dacy exami nation," Lakin said mldly. "He
needs nore preparation. Also, this matter of the
spont aneous resonances--" a gl ance at Gordon"shoul d
be resol ved. "

"Right/' Gates said

"Un" Carroway said drowsily, already picking up
his scattered papers.

"But | ook--"

"CGordon," Lakin murrmured with a kind of tired
friendliness, "that is a .majority of the comittee.
Coul d we have the fornms?"

Gordon stiffly handed over the University form
for the exam nation, on which faculty could sign and
wite out either "yes" or "no" to the question of
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whet her Cooper had passed. The form cane back

across the table with three nos. CGordon stared at it,
still off balance, still not sure the whole thing was
over. It was the first time he had shepherded a student
through this exam nation and now t he student

had fail ed--a rather uncommon event. The candi dacy

was supposed to be a putz of an exam for

Chri ssakes. Gordon thought suddenly of the conventiona
theory of scientific revolutions, where paradigns
overt ook each other, old replacing new. In a

way the nessage theory and the spontaneous resonance
theory were paradi gns, erected to explain one

bunch of nysterious data. Two paradi gns, arguing

over a scrap of experinental bread. It al nbst nmade

hi m | augh.

The scraping of chairs and shuffle of papers

roused him He nuttered sonmething to each of the

men as they left, still dazed with the outcome. Lakin
even gave hima handshake and a |ightly delivered,

"W do have to straighten this out, you know," before

| eavi ng. As Gordon watched Lakin's retreating

back he saw that to the other nan this was a regrettable
i ncident involving a junior faculty menmber who

had gone off on a tangent. Lakin had abandoned the
softer ways of persuasion. He could no | onger cone

to Gordon and gently urge himto give up his

notions. That kind of conversation would |ead

nowhere had | ed nowhere. Their personalities didn't

mat ch, and maybe that was in the end the npbst inportant
thing in research. Crick and Watson hadn't

got on with Rosalind Franklin, and that prevented

their collaboration on the DNA helix riddle. Together
they m ght have cracked the problemearlier. Science
abounded with fierce conflicts, many of which

bl ocked progress. There were great m ssed opportu-nities-if
Qppenhei mer had broken through Einstein's

hardeni ng i sol ati on, perhaps the two of them

coul d have gone beyond Qppenheinmer's 1939 wor k

of neutron stars to consider the whole general relativistic
probl em of collapsed matter. But they hadn't, in
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we know the equiprment will do what Cooper says it
will? | mean, there's |Isaac here, who has doubts. You,
Cordon--you think it's okay. But | feel we ought to
have nore info before we go ahead."

"That's not the purpose of this exam" Gordon
said flatly.

"I believe it to be a legitimte issue.
sai d.

Car r oway

Gates added, "So do I."

Laki n nodded. Gordon saw that they were all unconfortable,
not wanting to broach the issue buried

under the detail of Cooper's apparatus and the niceties

of theory. Still, Gates and Carroway and Lakin

t hought the nessage hypothesis was bullshit, pure

and sinple. They weren't going to let the issue slide

by. Cooper couldn't explain all his data, not the interesting
parts, anyway. As long as that riddle hung in

the air, this conmttee wasn't going to pass on a thesis.
Also, it was not sinply a question of conflicting

theori es. Cooper was weak in sone inportant areas.

He needed nore study, nore time peering at textbooks.

He had never been a particularly brilliant

cl assroom student, and here it showed up in spades.

That, plus the nuddy issue of the nessages, was

enough.

"I move that we fail M. Cooper on this first try at
t he candi dacy exami nation," Lakin said mldly. "He
needs nore preparation. Also, this matter of the
spont aneous resonances--" a glance at Gordon--"should
be resol ved. "

"Right? Gates said

"Un" Carroway said drowsily, already picking up
his scattered papers.

"But | ook--"

"CGordon," Lakin murrmured with a kind of tired
friendliness, "that is a mpjority of the committee.
Coul d we have the fornms?"

Gordon stiffly handed over the University form
for the exam nation, on which faculty could sign and
wite out either "yes" or "no" to the question of
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whet her Cooper had passed. The form came back

across the table with three nos. Cordon stared at it,
still off balance, still not sure the whole thing was
over. It was the first time he had shepherded a student
through this exam nati on and now t he student

had fail ed--a rather uncommon event. The candi dacy

was supposed to be a putz of an exam for

Chri ssakes. Gordon thought suddenly of the conventiona
theory of scientific revolutions, where paradigns
overt ook each other, old replacing nev. In a

way the nessage theory and the spontaneous resonance
theory were paradi gns, erected to explain one

bunch of nysterious data. Two paradi gns, arguing

over a scrap of expert'mental bread. It al nost made

hi m | augh.

The scraping of chairs and shuffle of papers

roused him He nuttered sonmething to each of the

men as they left, still dazed with the outcome. Lakin
even gave hima handshake and a lightly delivered,

"We do have to straighten this out, you know," before

| eaving. As Gordon watched Lakin's retreating

back he saw that to the other man this was a regrettable
incident involving a junior faculty nenber who

had gone off on a tangent. Lakin had abandoned the
softer ways of persuasion. He could no | onger cone

to Gordon and gently urge himto give up his

notions. That kind of conversation would |ead

nowhere had | ed nowhere. Their personalities didn't

mat ch, and nmaybe that was in the end the npst inportant
thing in research. Crick and Watson hadn't

got on with Rosalind Franklin, and that prevented

their collaboration on the DNA helix riddle. Together
they mi ght have cracked the problemearlier. Science
abounded with fierce conflicts, many of which

bl ocked progress. There were great m ssed opportu-nities-if
Qppenhei mer had broken t hrough Einstein's

hardeni ng i sol ati on, perhaps the two of them

coul d have gone beyond Qppenheiner's 1939 work

of neutron stars to consider the whole general relativistic
probl em of collapsed matter. But they hadn't, in
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p.art because Einstein stopped listening to others, cut
hinsel f off with his own drowsy dreans in a conplete
unified field theory ...

Gordon realized he was sitting alone in the bleak
room Downstairs, Cooper was waiting for the result.
There were joys to teaching, but Gordon suddenly
wonder ed whet her they were worth the bad nonents.
You spent three quarters of your tine on the

bottom quarter of the students; the really good ones
gave you no trouble. Now he had to go down and

tell Cooper.

He shuffled his papers together and |eft. Sunlight
streaned in yell ow bl ades through the corridor w ndows.
The days were getting |onger. Cl asses were

over. For a nonent Gordon forgot Cooper and Lakin

and the nessages and let a single thought wash over
him the blessed | ong sunmer was-begi nni ng.
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CHAPTER TWENTY- ONE

AUGUST, | 998

BY THE TI ME MARJORI E HEARD A CAR CRUNCH ON

the gravel of their driveway, she had everything
ready. There was ice in the freezer, carefully hoarded
through the power-off hours. She was | ooking forward
to conpany after a dull week. John's description

of Peterson had quite prepared her to dislike

him Council nenbers were renote, forbidding figures
Havi ng one in her own home carried the threat

of committing sonme enornpus social gaffe and the
conpensating thrill of contact with soneone nore

i mportant than a Canbridge don

John had given her two hours' notice, the classic

unt hi nki ng husband's trick. Luckily the house was
reasonably tide, and anyway nen never noticed

things like that. The probl em was dinner. She felt that
she woul d have to invite himto stay, out of politeness,
t hough with any |luck he woul d refuse. She had

a roast in the battery-assisted freezer. She had been
saving it for a special occasion, but there was no tine
to defrost it. She knew it was inportant to put on a
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good show for Peterson; John was not inviting him

honme out of friendship. A souffle, perhaps. She had
searched t hrough her kitchen cupboards and found a

tin of shrinp. Yes, that would do it. A shrinp souffi
and a sal ad and French bread. Foll owed by strawberries
fromthe garden, and Cream Bl oody el egant, consi dering.
It woul d exhaust a good fraction of her

weekl y grocery budget, but econony be dammed on

such short notice. She had fetched up a bottle of their
expensive California Chablis and put it in the tiny
freezer, the only way to chill it in tinme. Mght as well
make the occasion festive, she thought. For days she
had hardly seen John, as he worked | ate every night

at the lab. She had got into the habit of fixing a quick
and easy dinner for the kids and herself, keeping a

pot of soup to heat up for John whenever he cane

home.

Qut side, car' doors clapped. Marjorie stood up as

the two nen canme into the living room John | ooked
his usual teddy bear self, she thought affectionately.
Seeing himin daylight for the first time that week,
she al so noticed how tired he was. Peterson was

goodl ooking in a snooth sort of way, Marjorie decided,
but his nmouth was too thin, naking himlook

har d.

"ghis is ny wife, Marjorie," John was saying as

she held out her hand to Peterson. Their eyes nmet as
t hey shook hands. A sudden prickly feeling ran

t hrough her. Then he | ooked away again and they
nmoved into the room

"l hope this isn't inconveniencing you too nuch,”
Pet erson said. "Your husband assured ne it was al
right, and we still have some business to discuss."”

"No, not at all. I"mglad to have sonme conpany
for a change. It can be pretty dull being the w fe of
a physicist when he's working on an experinent."

"I imagine it can." He gave her a brief dissecting
gl ance and strolled over to the wi ndow "You have a
charni ng pl ace here."
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"What can | get you to drink, Peterson?" John
asked. .-

"I"ll take a whisky and soda, please. Yes, this is
charmng. I'mvery fond of the country. Your roses

| ook especially good." He gestured towards the garden
and followed this up with precise coments on

soil conditions.

"You live in London, | suppose, M. PetersOn?"

"'Yes, ldol Thank you." He accepted a drink from
John.

"Have you got a weekend cottage in the country
too?" Marjorie asked.

She t hought she saw something flicker for a second
in his eyes before he answered. "No, unfortunately.
I wish | did. But |I probably woul dn't have

time to use it. My work requires a lot of travel."

' She nodded synpathetically and turned to her

husband. "I'm one ahead of you on the drinks, but

I'"d like another one, please, John," she said, holding
out her gl ass.

"Sherry, is it?" Fromthe deliberately |light way he

spoke Marjorie saw at once the effort he was naking

to get on with Peterson. She had felt the tension between
the two men fromthe first instant. John

crossed to the sideboard and said in a strained, jolly
voice, "It's lan's job to see we aren't forced to sop up
too much of this stuff in order to face the world."

This remark nmade no visible inpression whatever

on Peterson, who murnured, "Unfortunate, that previous
sots hadn't the excuse of a Wrld Council to

bl ane their reality-avoiding on."

"Real i ty-avoi dance?" Marjorie broke in. "lIsn't that
the new therapy theory?”

"A di sease masquerading as a cure, |I'll wager."
John chuckl ed.

Pet erson confined hinself to a "Hmm" and

turned towards Marjorie. Before he could change the
subj ect, as he obviously intended, she said, in part to
keep himoff bal ance, "What's the reality behind

these odd clouds we're seeing? | heard a bit on the
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news about a Frenchman saying they were a new
type, sonething--"

"Can't say," Peterson said abruptly. "Can't really
say. | get awfully behind, you know. "

Marjorie thought, quite an artful dodger, yes. "Bra-

zil, then. What can the Wrld Council tell us about
t hat ?"

"The bloomis spreading and we are doi ng what

we can." Peterson seened to warmto this subject,
per haps because it was already public.

"I's it out of your hands, then?" she asked.

"Largely. The Council identifies problens and directs
research, integrating themwith political considerations.
We pounce on technol ogy-rel ated sore spots

as soon as they beconme visible. Myst of our function

is integrating the satellite ecoprofiles. W sift through
the data for telltal e changes. Once. a supernationa
riddle appears, it's really up to the technical types--"

"---to solve it," John finished, returning with the
sherry. "It's that putting-out-fires psychol ogy that
makes untangling a riddl e so sodding hard, though,
y'see. Wth no continuity in the researchnt

"Ch, John, we've heard that speech before,"”

Marjorie said with a gay lilt in her voice she did not

feel. "Surely M. Peterson knows your views by

now. "

"Right, I'Il pack it in," John agreed mldly, as if remenbering
where he was. '%Wanted to foCUs on the

equi pnent thing, anyway. |'mtrying to convince |lan

here to get on the phone and get nme help fromthe
Br ookhaven people. It takes clout, as the Americans
say, and--"

"More than | have, regrettably,"” Peterson broke in.
"You have a mi staken notion of how nuch, or rather
what kind of influence | have. The scientific types
don't |ike Council people noving them about |ike
paw | s. "

Marjorie said, "l've noticed that nyself."

John smled fondly. "No point in being a prim
donna if you don't get in the occasional aria, is there?
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But no--" turning hack to Peterson "--1 merely
meant that some of Brookhaven's advanced equi pnent
woul d cut through our noise problem If

you--"

Pet erson conpressed his |lips and said quickly,

"Look, I'lIl press fromthis end. You know what that's
|i ke menbs and commttees and review ' panels and

the like. Bar a miracle, it will take weeks."

Marjorie put in loyally, "But surely you can exert
some, sone ..."

"Mar khami s the one who can do that best,"

Peterson said, turning to her. "I'll lay the groundwork
by tel ephone. He can go and see the chaps in

Washi ngt on and then Brookhaven."

"Yes," John nmurmured, "yes, that would do it.
Greg has connections, | think."

"He does?" Marjorie said doubtfully. "He seens,
well..."

Peterson smled with anusement. "A bit off? A bit
in bad taste? A bit not quite the thing? But he's an
Anerican, renenber."

Marjorie laughed. '/es, isn't he? Jan seens nuch

ni cer."

"Predictable, you nean," John said.

"Is that what | nean?"

"I think," Peterson said, "that is what we usually
intend. Doesn't rock the boat."

Marjorie was struck by the agreement between the

two nmen. It had a certain wy, sad quality to it. She
hesitated for a nonent as they both, alnpbst as if on
signal, stared into their glasses. Each tilted his glass
and ice cubes tinkled against the sides. The amnber

fluid swayed and turned. She |ooked up at the silent,
hovering room On the dining roomtable the polished
wood refl ected the bouquet of flowers she had

arranged, and the glossy vision of the vase seened a
cupped hand, uphol di ng the worl d.

Had Peterson told John sonmething earlier, sone bit
of news? She searched for a way to break the nood
"John, nore sherry?"
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"Right," he said, and got up to fetch it. He seened
vexed. "What was that earlier in the car, about the
woman from Cal tech?" he called to Peterson

"Cat herine Wckham" Peterson said with a flt
voi ce. "She's the one working on those mcro-universes."

"The papers you showed Mar khanf"

"Yes. If it explains your noise level, it's inportant."

"So that's what you put the call in about?" John
asked, pouring sherry. "Like another?" He held up
t he whi sky.

"Whul d, yes. | got through to her, and then
Thorne, the fell ow who's running that group. She's
com ng over on the next flight."

John stopped hal fway through pouring. "VWell. You
must' ve pushed the right buttons.”

"1 know Thorne's contract nonitor."

"Oh." Pause. "Quite."

"Well, let's not bore your wife by tal king about
busi ness,” Peterson said. "I'd |like to see your garden,
if I may. | spend nost of my time in London or traveling

and | nust say it's delightful to see a real one-fanily
home like this.”

He gl anced si deways at her as they got up. A de-

|iberate play for her synpathy, she wondered?
"Does your wife travel with you?"
"No, she doesn't."

"No, | suppose she couldn't, with her business.
She nust be doing very well with it."

""Yes, | believe it's flourishing. Sarah Usual |y does
wel |l with anything she undertakes." Hi s voice gave
not hi ng away.

"Do you know his wife, Marjorie?" John asked,
puzzl ed. They were out on the terrace, at the head of
the steps to the awm. The sun was still high.

"No, not personallyY, but | know of her. She used to
be Lady sarah Lindsay-Stuart-Buttle, you know "
John | ooked bl ank.

"Ch, you wouldn't know. Anyway, she designs
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these marvelous little dresses now. Sarah Lindsay.

You don't have any children, do you, M. Peterson?"
"No, | don't.

They wal ked across the | awn. Somewhere off to
the right a cock crowed.

"Your chickens?" Peterson asked her

"Yes, we keep half a dozen for eggs. Sonetines
for eating too, though | hate killing the silly things."

"What kind do you raise? O pingtons or Leghorns,
| suppose, if they're mainly for eggs."

She | ooked at himin surprise. "You know sonet hi ng
about hens, then, do you? Yes, we've got sone

O pingtons. No Leghorns. They're good | ayers, but |
|ike the brown-shelled eggs better than white."

"Right. And Leghorns are highly strung, too. They
tend to cause chaos in a small run, which is what |
suppose you have. How about Rhode |sland Reds?
They | ay nice brown eggs."

"I'"ve got a couple of-pullets right now They
haven't started | aying-yet."

"You're going to crossbreed, are you? That rooster
didn't sound like a Rhode Island Red."

"I'"'m surprised you know so nuch about them™"

He smiled at her. "I know a lot of things that surprise
peopl e. "

She sm | ed back politely, but tried to keep her eyes
col d. She was one woman who was not so easily
charned. The man was despi cable, she told herself.
He had no interest in her at all. He automatically
flirted with her just because she was a wonan.

"Woul d you care to have dinner with us this evening,
M. Peterson?" she asked, rather fornally.

"That's very kind of you, Ms. Renfrew Thank

you, but | already have a di nner engagenent. As
matter of fact," he added, |ooking at his watch, 'l
shoul d probably be going. |I'm supposed to neet
someone at 7:30 back in Canbridge."

"I'"'mafraid I'mgoing to have to go back to work
this evening, too," John said.

"Ch, no," she protested. "That's too bad of you."
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She was feeling raher tipsy now and in the nood for
company. She also felt full of energy, alnpbst twtchy,

as if she had drunk too nuch coffee. "I haven't seen
anyt hing of you for ages and | was going to make a
shrinp souffi for dinner. | absolutely refuse to be left

all alone again this evening."

"Sounds like a tenpting offer. I wouldn't hesitate
for a nonent if | were you, John," Peterson said with
anot her of his insinuating snles.

John | ooked enbarrassed at her outburst before a
stranger. "Well, all right, if it's that inportant, |'I|
stay for dinner. I'Il probably have to go in for a couple
of hours afterwards."

They went back into the house. Peterson put his

gl ass down. "Thank you for the drink. 1'll let you

know when | next have to go to California. Ms. Renfrew,
thank you for this pleasant interlude."

She | et John see himto the door and got herself
another drink while they were in the hall. It was

rat her di sappointing that Peterson was not staying to
di nner. She might even have enjoyed a mld flirtation
with him-although he was, she supposed, a totally
unprinci pl ed and unli kabl e character.

John cane back into the room rubbing his hands.
"Well, that gets rid of him |I'mglad he couldn't
sta aren't you? What did you think of hin®"

"Reptilian," she said pronptly. "Snooth and
slimy. I wouldn't trust himan inch. OF course, he's
very attractive."

"I's he? He | ooks pretty ordinary to ne. | was surprised
that you knew all that about his '"wife. You
never nmentioned it before."

"Ch but heavens, John, it all cane back to ne
whil e he was here. Don't you renenber? There was
that frightful scandal about her and Prince Andrew.
Let me see, | was twenty-five so it nust have been
1985. Prince Andrew s the sane age as ne and she
was---oh, | don't know -about thirt | should think
Anyway, | can remenber how we all tal ked about it.
Randy Andy, we called him"
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"l don't renenber it at all."”

"Ch, but you nmust. It was in all the papers. Not

just the gossip colums, either. Lots of letters about
the public expecting higher standards of the Roya

Fam |y and all that stuff. And the Queen had

Pet erson nmade an anbassador to---well, | don't re-

menber where, but it was a long way off. Africa.”
"You nmean they were married, then?"

"Wel |, of course they were. That was what nmade it
such scandal. They'd had a big Society wedding only
about a year before that. He wasn't actually made an
anbassador. You know, first secretary or sone such
post. Yes, we used to think Prince Andrew was

rat her super. It was quite an exciting affair. | think
the last straw was when they got a bit smashed one
eveni ng and he took her back to a roomin Bucki ngham
Pal ace and hung a Do Not Disturb sign on the

door, a sign they'd pinched fromsone hotel. And
then she told the reporters, when the story got out,
that she'd always wanted to do it in the Pal ace but

the beds were hard and | unpy!"
"Good heavens, Marjorie!"

She giggled at his expression. "Well, it is rather
funny, when you conme to think of it.,'

"She Sounds conpletely irresponsible. It's al nost
enough to make nme feel sorry for Peterson, although

| dare say they deserve each other. | suppose he only
stayed with her because she could further his ca eer

"Very probably. | must say | didn't care for him at

all." Now that she had said it that seemed right. It

hel ped expl ain some of the odd tension and confusion

He seemed interesting, but perhaps that was

due to the three drinks. ""Well, 1'll get that souffi into
the oven. Could you set the table, |ove?"

"Um vyes," he nmurnured absentm ndedly, noving
across the room "Thought we could catch the news,
too. . ."

Marjorie turned back. "News, that's it. You and
Pet erson had this funny nonent earlier--what were
you t hi nki ng of ?"
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John stopped. "Oh, yes. He had the sane | ook on
his face as this afternoon, when he got a tel ephone

call at the lab. It rem nded nme. | overheard part "
He paused, thinking. "Well?" Marjorie said severely.
"What about ?"

"The clouds. A report on their conposition. And

when he si destepped your question, | knew sonething
was up, "

"Do you think the news will have anything?"-"If

Pet erson's keeping mum | doubt it. Still ..."

The children had been watching I TV. John

switched it back to BBC|I. Marjorie stood in the
doorway, watching. There was only one nmjor news
broadcast each day; the rest was entertai nment,

mostly situation conedies, with the oCCasional Wstern
and old novie. Few wanted to see anything serious

t hese days.

"--rioting in London, too, today, though there

were no casualties. Cornish protest groups denonstrating
in Trafal gar Square becane involved in a

scuffle with the police. A police spokesman says the

I group ignored an injunction to clear the streets and
et traffic proceed, so the authorities were obliged to
di spel the gathering by force and arrest those who
resi sted. Hugh Caradoc, |eader of the Corni sh Myvenent
for | ndependence, clains that the denonstration

was an orderly one and that the police attacked

wi t hout provocation." The screen showed a wil d-eyed
man with one fist upraised being dragged away

by two policenmen. The announcer paused again and

| ooked nore cheerful. "Preparations for the Coronation
are going forward. The King and Queen visited
West mi nster Abbey today and were received by the

Ri ght Reverend Ceral d Hawker, Dean of the Abbey.

They remained for a little under an hour." The famli ar
facade of Westninster Abbey appeared on

the screen and, dwarfed by the portals, a couple
energed, waved briefly to some bystanders and

ducked into a waiting linousine with the Roya

Standard fluttering over it. "Invitations for the No-
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venber cerenony have now been sent out to heads

of state all over the world. At the Royal Mews, work
has started on refurbishing the State coach traditionally
used for Coronations. It is to be entirely regilded

at an estimated cost of ES00,000. M. Al an Harnon,

M P. for Huddersfield, said in the House of Com

mons today that it was 'an outrageous burden on

the British taxpayer.' A Palace conmuni que t oday
confirmed that fourteen-year-old Prince David is suffering
from chi ckenpox and is in isolation at Cor-donstoun
School. The heir to the throne is reported to

be whiling away his tinme reading science fiction

com ¢ books. And now forthe sports news of the

day. At the close of play, Kent were all out for 245 in
their match against Surrey ..."

, Marjorie left the roomto prepare the dinner. John
Renfrew remained in front of the TV set, waiting for
the Yorkshire score. He never had time for sports any
more, but he still followed the county cricket matches
and the Tests and supported Yorkshire.

In the kitchen, Marjorie bustled about. She felt jittery.
Dull old cricket. Wy did he sit there and watch

that stuff? He could be hel ping her or at |east talking
to her, since he was planning to go out again. She
wonder ed about the wine and decided against it. It

was a waste to drink it when she was going to spend

the evening al one and she felt |ightheaded anyway.

She tossed the salad, got out bread and butter. The
souffi was just ready. She went back to the living
room John was still in front of the television

t'l thought you were going to set the table, then,"

she said sharply.

He | ooked up vaguely. "Ch, is dinner ready? |l

do it in just a mnute."

"No, not in just a mnute. The souffi's done and

won't wait. Jolly well do it now "

She flounced out of the roomand he stared after

her in surprise. He anmbled over to the sideboard and
pul l ed out some forks and mats and put them on the
table. Marjorie came back with the souffle.
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"Do you call that setting the table? Were are the
napki ns? And the gl asses? And call the children, too.
I"mgoing to serve this before it falls." She sat down
at the table.

"What's the matter, luv?" he asked innocently.

"'What do you nean, natter? Nothing's the matter,"
she snapped back.

"You sound cross," he ventured.

""Well, it's jolly irritating. All | ask you to do is set
the table and | get everything el se ready and then
find you haven't done a thing. I'mfed up with working

hard all day and what's the point of it? | clean the
house and we never entertain any nore so no one

sees it anyway. | nmake a nice dinner and you just eat
and run. | mght as well have opened a tin of baked
beans for all you'd notice. And |I'm sick of spending
the evening alone and half the night, for that matter
She rose to her feet, confronting him

"Marjorie, I'"'msorry, ny dear | hadn't realized ...
Look, 1'Il stay hone tonight, if you feel that strongly
" about it. I thought ... | nean, | know |I've negl ected

you of late but this work neans an awful lot to nt
it's vitally inmportant, Marjorie, but I couldn't do it
wi t hout knowi ng you're there behind nme. You're the

most stable elenent in ny life. ! don't tell you so because
| take it for granted that you knowit. | just

count on you, | couldn't concentrate on ny work at

all if | knew anything were wong with you."

She smled wyly. "Now you're naking ne fee

guilty. I've let you down, haven't 1? You want ne to

keep the hone fires burning, be your support system

behi nd every great man and so on and so forth. Well,

nmostly |I'mhappy to do it, but this evening | feel a
little selfish. It's not just your .being out all the tine.
It's been a long hard day, one thing after another- |

had to queue up for hours, they were out of neat everywhere,
I can't get anyone to conme and fix the | oo

for a whole bloody fortnight, and soneone broke the

| ock on the garage today and stole a bunch of tools."
"They did? You didn't tell ne."
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"'ou gave mno chance. | can never reach.you, at

the bl oody [ ab. AndNi cky came honme from scnoot in

tears because M ss Crenshaw, of all people, has up

and gone off to Tristan da Cunha with no notice or
anyt hi ng, and you know how devoted N cky was to

her. | thought the government was going to stop em gration
of needed workers. | suppose Mss C. didn't

qualify as needed. Anyway | had to consol e Nicky.

And then you phoned and sai d you-were bringing

Pet erson home. Honestly, sometines ! feel' just like a

London
shoppi ng? Buy yourself a dress. Go to the theater."
" Al one?"
"ou choose the day and | pronmise I'll come up in
the evening and me-t you for a play. How about
that? So lone as it s not one of those newstyle
gl oom and- doom pi eces. The world s m bad enough
shape already without that."
She | aughed, mollified. "Ch, things are not as bad
as everyone nmakes out. The world's been through
worse times. Think of the Black Death. Or the Second
World War. We'll survive all this too. Yes, | think a
day in London is a good idea. | haven't bought any
new cl othes for ages. Ch, John, | feel a ot better now
And you know, you don't really have to stay this
evening. | know you're dying to get back to your
wor k. "
I"ll stay," he said firmy. "Tell ne nore about
what was taken fromthe garage. You know, it's high
time we had an alarm systeminstalled. Do you think
it was those squatters up at the old farnP"
"Ch ny Goci, John," she wail ed suddenly, "look at
the souffle! It's flat as a pancake!" She sat down
heavily and stared at it. Then she started to | augh.
Her |aughter nerged gradually into sobbing. John

stood behind her, patting, her shoul der awkwardly.
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"Don't take on so, luv,' he kept saying.

Finally she dried her eyes anci sat up. 'Vell, I m

not hungry anynore anyway. | don't want to eat the
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beastly thing. |I'm exhausted. But the kids haven't
had dinner. | suppose |I'll have to get them some-

thshgd' started to get up, but John pushed her back

into her seat. "No, you don't. I'lIl open a tin of soup
for themor sonmething. You go off to bed. You | ook

all in. Don't worry about a thing. |I'mstaying hone
this evening and 1'Il take care of everything."
"Thanks, John, you're a dear. Yes, | really think

will go to bed."

She watched himgo into the kitchen and stood up
wearily. Then she al nost started to |augh again. Just
an hour or two ago, she had been feeling starved of
sex because John was so sel dom honme. Now he was

hone for the evening and she was so tired she could
hardly keep her eyes open |ong enough to get to bed.
Bl oody marvel ous, wasn't it?
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SHE APPEARED ON TI ME AT THEI R AGREED- UPON

meeting place, the low stone wall in front of King's.
Peterson hesitated for only an instant, runmagi ng

for the phrase that would call up her nanme. Ah, yes,
Laur a- at - Bowes. "Hope | haven't kept You waiting,"
she said, snoothing her dress with dainty hands.

He murmured something in automatic reply,

struck again by how pretty she was. He noticed with
anusenent that she was wearing a sinple dress that

was a copy of one of Sarah's nodels. A good copy. It
woul d have fool ed al nost anyone.

Laura was inpressed with the car, a |l ate node
customnodi fied for him She | ooked wonderingly at
the bossed wood and understated dash, yet said

not hing. Trying to appear blas, he judged. Even Sarah,
who must have been sophisticated at age five, had
excl ai med over the interior. Come to think of it, the
only person he could recall who had not been inpressed
was Renfrew. He wondered what that neant.

When they entered the restaurant, sonme mles out-
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side Canbridge, the head waiter apparently recognised

him The other male diners didn't; it was

Laura who drew the stares. G n-and-tonics, opul ent

| i nen napkins, the usual. Laura | ooked round the

roomin a way suggesting that she was taking nmental

notes for her friends. |npressive, he supposed, but
stylistically a hodge-podge. Basically an English

country inn with touches of French el egance that

didn't fit. The chintz, the large stone fireplace filled

now with plants for the sumer, the beaned ceiling,

the I ow round oak tables--all were confortably faniliar,
solid. The chandeliers and tinted mrrors were

wong. Doubly so for the flatplate TV giving a not-quite-right
vi ew of a French courtyard, with distant

moving figures in the fields, farners apparently

gathering hay. And the fake Louis XVI half-round

side-table with its bowed gilt legs was sinply a nonstrosity.
"Frangers!" Laura excl ai ned.
"Yes," he said.

She remarked very precisely,
d' agneau

|"ail?"

"The first, probably so-so. They're big on flamn ng
here. The second, nore |ikely adol escent nutton than
real lanb. Your French is quite good." Mght as well
get that in. He phrased a | onger-conplinent in
French.

"Sorry, | only speak food."

He | aughed, pleased to find a touch of wit in her
They di scussed shiplifting i n Bowes & Bowes;

Pet erson had defl ected nobst of her questions about
Council matters. "Why not a guard at the door,
searching briefcases?" he asked

"M . Snythe wants ours to remain a gentlenmen's
establi shnent, where the custoners don't feel they're
under suspicion."

Peterson recalled a time when one could count on
havi ng roons in college, and was given sherry when
one went round to one's tutor, and wore a white din-

wonder what the ronons de veau fianb is |ike? And the col es
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ner jacket for the May Balls. Now all the colleges adnmitted
wonei , and wonen shared roons with the

men if they liked, and there was even an all-gay coll ege,
and acadeni c gowns weren't required anywhere

She went on about how rude the students were

today. He nodded, guessing that this was the sort of
thing she expected he would like to hear. Not far
wong, actually. But it was her charmthat interested
him not her opinions.

He brought his mind to bear on the situatiofi. It
seened like a straightforward problemin the tinmeless
sexual gane. Perhaps it was the predictability of

it" that explained his inattention to detail; he had to
force hinself to follow the thread of her tal k. She
wanted to get into filnms or maybe acting, check. A

flat in London if she could only find sone way to

move, right. Canbridge was dull unless you liked

the dreadful academic sort of anusenents. She felt
something really did need fixing in the current politica
situation, but had no suggestions as to what that

m ght be. No surprises, but she was awfully pretty

and had a graceful way of moving.

She accepted all of the vegetables that arrived in
silver dishes, each in its own sauce. Probably didn't
get nuch variety at hone, particularly since the

French crop, failures. He speculated for a nonent

about whet her the Council should have stepped in

on that one, ruling out the new techni ques, and then
pushed the subject back into place; no point in dwelling
on past issues.

Since he was having trouble focusing, he began

directing the flow of talk. It was easy enough to work

in a recent state function, slide a few nanes past at

the right speed to be understood, but not so slowy

that she woul d suspect he was dropping themin deliberately.
Then he slipped in a reference to Charles

and she blurted, "Do you really know the King?" Actually

he was on respectful and professional terns

with Charles, but had no hesitation in exaggerating
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the relationship as far as believable. He felt confident
that she did not even notice the discreet gesture with
whi ch he ordered another half bottle fromthe w ne
waiter. She was getting slightly giggly now He took
advantage of it to try rather nore risqu stories on

her. At one point she covered her glass with her

hand, protesting that she had had enough. He set the
bottl e down and started to tell her the sal acious details
behi nd the Duke of Shropshire's recent divorce.

He quickly got to the scene in court when the fanous
"headl ess" photo was produced. Lady Pringle had

sworn it was the Duke, she would recognize him

anywhere. The judge had asked to see the photo. He
found it to be essentially a close-up of a man's gen-itali a,
though' his conpanion's face was clearly identifiable.
Laura was giggling so helplessly that he felt

sure she did not see himrefill her glass. As he went

on with how the judge had asked Lady Pringle how

she could be so sure it was the Duke, he raised his

gl ass and Laura initated hi munthinkingly. He |et

her swal |l ow her wi ne before he told her Lady Prin-gle's
reply, which had so convul sed the court that the

judge had had to order it cleared

He sat back and watched her. Things were .oing
spl endi dly. She had abandoned her affected flirtatious
attitude and, nonentarily, her refined accent.

"Ch, go on with you," she said, her vowels sliding
obliquely through a range of East Anglian diphthongs.

The waiter had pushed a trolley of sickeningly

el aborate French pastries to their table. As he expected,
she chose the cream est and attacked it with

t he unabashed eagerness of a schoolgirl.

Over coffee she becane earnest again, watching

her vowel s and pressing himabout politics. She
repeated the conmon newspaper cant about irresponsible
corporations pushing questionabl e new

products into the world without a thought for socia

i mpact. Peterson resigned hinself to sitting through
this standard | ecture and then, without quite realiz-
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ing it, found himself thinking al oud about nmers he

had shelved for a long tinme. "No, no, you've got it
wong," he said suddenly. "The wong turning cane

when we started going for the socially relevant research
inthe first place. W accepted the idea that

science was |ike other areas, where you nake a product
and the whole thing can be run fromthe top

down. "

"Well, surely it can," Laura said. "If the right people
are at the top--"

"There are no right people,” he said with energy.

"That's what |'mjust now |l earning. See, we went to

the senior scientists and asked themto pick the nost
tPhrQOmising fields. Then we supported those and cut

e rest, to 'focus our efforts.' But the real diversity in

sci ence conmes from bel ow, not frominnovative nmanagers
above. W narrowed the conpass of science

until nobody saw anythi ng but the approved probl ens,
the conventional wi sdom To save noney we

stifled imagi nati on and verve."

"It seems to nme what we have is too nuch sdence."
"Too much applied work without really understanding
it, yes. Wthout pursuing the basics, you get

a generation of technicians. That's what we have

"More checking to see the unforeseen side
effects"”

"To see you nust have vision," he said earnestly.
"I"'mjust beginning to catch on to that fact. Al this

talk of bloody 'socially relevant' work assumes a bureaucrat
somewhere is the best judge of what's use-fui

So now the problens are outstripping the can-do
types, the folks with Iimted horizons, and, and ..

He stopped, puzzled with hinself at this outburst.

It had altered the carefully cultivated tone of the evening,
perhaps fatally. Maybe spending the day with

Renfrew had done it. For a noment there he had

been arguing fervently against the very point of view

that had brought himso rapidly to the top

He took a long pull of coffee and chuckl ed
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warmy. "I rather got off the beamon that one, didn't

I ? Must be the wine." Properly played, the nomentary

out burst could be used to show that he was passionate
about the world, involved, independent

thinker, etc., all of which mght well appeal. He set to
work insuring that they did.

The noon was hi gh above the trees. An ow

swooped silently across the patch of sky above the
clearing. Cautiously he slid his arm out from under
her head and | ooked at his watch. Past m dnight.
Goddamm. He stood up and started dressing. She |ay
still, sprawl ed quite unself-consciously, legs flung
"wide as he had left her.

She was lying on his jacket. He stooped to retrieve

it and in the noonlight saw tears on her cheeks. Ch,
shit. Surely he wasn't going to have to cope with that
t 0o.

"Better put your clothes on," he said. "It's getting
late."

She sat up and fttnbled with her dress. "lan," she
began in a small voice, "that's never happened to ne
before. ™

"Come on," he said, not believing her. '/fou can't
tell me you were a virgin."
"I didn't nean that."

He searched for her meaning. "You never--?"
"Iranot with a manmmot |ike thatl never had---"
She stunbl ed over her words, trailing off, enbarrassed.

So that was it. He didn't help her out. He felt

weary and inpatient, unnoved by her inplied conplinent.

It was a point of honor to satisfy them no

nmore. God knows she had taken | ong enough over it.

Still, it had been a better job than that Japanese nym phomani ac
in La Jolla,' Kiefer's wife. There was now

an unpl easant tw nge when he thought of her. He

had done the usual si ndeed, nore. She had cone

again and again and seened insatiable. There had
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been a kind of feverish clutching to her, a thing he
had noticed in many wonen |ately. But that was their
problem not his. He sighed and pushed away the
nenory.

He shook out his jacket, brushing away bl ades of

grass. She was silent now, still fiddling with the tie
on her dress, probably trying to make it into the

sane bow she'd left hone with. He led the way from

the clearing, enpty of any further des'tre to touch her
When she slipped a hand into his he thought it polite
to let it stay there; he would be coming to Canbridge
again, after all. Absent-nindedly he scratched a

nmi dge bite on his neck that he'd collected while tussling
in the grass. Tonorrow was goi ng to be another

| ong one. He flexed his shoulders. A cold ache had
settled into the nuscles at the base of his neck. Let's
see, there was the subconmittee neeting tonorrow,

and sone backup reading on the Sacred Cow War

still sputtering along in India ... He realized with a
start that he was living slightly in the future these
days, as an ingrained habit. At Renfrew s he'd been

di stracted by thoughts of dinner and wine. At the
restaurant he had watched Laura's hair and thought

how it might | ook fanned out across a crisp white
pillow. Then, inmmediately after the act, his mind h.ad
drifted on to the next day and what he had to do.
Christ, a donkey driven by the carrot.

He was faintly surprised when they energed from
the danp woods into the noonlight and he remenbered
he was still in Canbridge.
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CHAPTER TVENTY- THREE

GREGORY MARKHAM WAS SURPRI SED WHEN | AN

Pet erson appeared in the laboratory, striding pur-.
poseful |y down the | anes of electronic gear. After the
usual greeting Geg said, "I would have inagi ned

you didn't have nuch tinme these days for secondary
efforts like this."

Pet erson | ooked around the bay. "I was in the

nei ghborhood. | saw Renfrew a few days ago and

have been busy since. Wanted to talk to you and see
this new Wckham woman. "

"Ch, about that. | don't see the necessity of my going
Stateside right away. There's--"

Peterson's face hardened. "I've cleared your way
with NSF and Brookhaven. 1've done all | can from
my end. | should think you'd no objection to running

interference for Renfrew back there."

"Well, I don't, but ..."
"Good. I'll expect you on the flight tonorrow, as
pl anned. "
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"I'"ve got a lot of interesting theory to go over here,
things Cathy brought--"
"Take it with you."

Mar kham si ghed. Peterson was not the easy-going
breed of administrator popular in the US, open to
suggestion even after a decision had been nmade.

"Well, it will hold things up, but ..."
"Where's W ckhan®"

"Ah, down that way. She cane in yesterday and
John's still show ng her around."

A slim rather bony woman approached..'ust finished
the tour,"” she said to Markham "Pretty inpressive
I haven't net you, | think," she continued,

turning her large brown eyes to Peterson

"No, but | know of you. lan Peterson."

'";So you're the guy who got ne strong-armed out
here. ™"

"More or less. You' re needed."

"l was needed in Pasadena, too," she said grinmy.
"You nust're lit a fire under some big honcho upstairs."”

"I wanted to hear about these tachyons from
subuni verses and so on."

"My, you nust be used to getting what you want
pretty dam fast."

"At tines," Peterson murnured |ightly.

"Well, 1've got the I owdown from Geg and John
here, and | think that noise just night have, well cos-

mol ogi cal origins. Maybe m crouni verses, nmaybe dis-

tant Seyfert galaxies in our own universe. Hard to
tell. Quasar cores can't produce this much noise,
that's for sure. The data conming into Caltech and Kitt
Peak seens to suggest there's a lot of dark matter in
our own. Enough to inply there are nicrouniverses,
maybe. "

"Enough to close off our geometry?" Geg put in.
"l mean, above the critical density?"

"Could be." To Peterson she added, "If the density
of dark matter is high enough, our universe wll
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eventual ly col |l apse back in on itself. Cyclic cosnos
and so on."

"Then there's no way to avoid the noise in Renfrew s
experinment ?" Peterson asked.

"Probably not. It's a serious problemfor John,

who's trying to focus a beamin spite of all the spontaneous
em ssion this tachyon noi se causes. But it'll

be no worry for 1963 or whatever. They're just receiving;
that's a lot easier.”

Peterson nmurrmured a neutral, conversation-breaking
reply and said that he had to make some

calls. He departed quickly, seemng rather distracted.
"Funny gu" Cathy sai d.

Mar kham | eaned agai nst the conputer consol e.
"He's the man who opens the cash register. Hunor

She smled. "I'mamazed you got funding for al
this---" a sweep of the arm Her eyes moved, studying
his face. "Do you really think you can change the
past ?"

Mar kham said reflectively, "Well, | think Renfrew
started out sinply to get funding. You know, a practica
icing on a cake that's really fundanental and

"usel ess.' He never expected it to work. | thought it
was good physics, too, and we were both surprised

at Peterson's interest. Now |I'mconming to think that
John was earnest fromthe first. Look, you' ve seen the
equations. |If an experinment doesn't produce a causa

| oop, it's allowed. That's open and shut."

Cathy sat in a lab chair and rocked back, putting
her feet up on the console. The skin seened stretched

thin across her cheekbones, dry and papery, lined by
sun and fatigue. Jet-lag shadows nmade crescents
under her eyes. ''yeah, but those heat'ng-up experi-
ments you did first That's
one thing, sinple stuff.

Wth
peopl e invol ved, though--"

"You're
t hi nki ng about paradoxes again," Mark-

ham
sai d synmpathetically. "Having people in the ex-

peri nment
introduces free will, and that leads to the
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probl em of who's the Ghserver. in this pseudo-quantum necho-nica
experinent, and so on."

"And this experinment works. Renenber Peterson's
bank nessage."
"Yeah. But sending this ocean st-tiff--what woul d
success be |ike? W wake up one day and that bl oom
is gone?"

"We're thinkin in aradox-makin channel s

g P

g

again. You're separating yourself fromthe, experinent.
The old cl assical observer, sort of. See, things
don't have to be causal, they only have to be self-consistent."”
She sighed. "I don't know what the new field
equations say about that- Here's a copy o,! ny paper
on ,the coupled solutions, maybe you ..
" Conmbi ni ng quant um nechani cal supersymetry
and general relativity? Wth tachyons in?"
"Yeah. "
"Hey, that's worth | ooking at." Markham bri ght ened.
"Alot of the old features are still in these
equations, | can tell that nuch- Every quantum mechanica
event--that is, involving tachyons in a
par adox- produci ng | oopsstill leads to a kind of scattering
into a famly of event-probabilities."
"A wave pattern between past and future. The
light switch hung up between 'on' and 'off.""

"So we still get probabilistic predictions. No certainties."
"I think so. O at |east, the formalismhas that part

init. But there's sonmething else ... | haven't had

time to figure it out."

"If there were tine to think..." Markham puzzl ed

over the neatly typed pages of equations. "Interpreting
this is the hard part. The mathematics is so

new .

"Yeah, | sure as hell wi sh that guy Peterson hadn't

yanked ne away from Cal ech. Thorne and | were on
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the verge--" Her head jerked up. "Say, how did
Pet er son know about me? You tell hinP"

"No. | didn't know you were working on this."
"Ummm " Her eyes narrowed. Then she

shrugged. "He's got sone power, that nuch | can
tell. Seens like a typical English prig."

Mar kham | ooked unconfortable. "Well, | don't
know ..."

"Ckay, okay, put that down to ny jet lag. The
flight was packed, too. Jesus, | w sh Peterson had
held off a week or so."

Mar kham saw Pet er son energe from where Renfrew
was wor ki ng, and signaled to Cathy. She put on
a bland, faintly com cal face. Markham hoped
Pet erson woul dn't noti ce.

"Just talked to ny staff,"” Peterson said, hitching
thunbs into his wai stcoat as he approached. "I had
them |l ook into the people who were working at

NVR at Col unbi a, Moscow, and La Jolla around

1963. Bi ographi es and so on."

Mar kham said, "Yes, that's an obvious thing to
check, isn't it? Trust lan to cut through all this physics
and try something sinple."

"Ummm " Peterson gl anced at Markham eyebrow

lifting mcroscopically. "Staff haven't nuch

time, with all that's going on. They turned up nothing
obvi ous, like papers in the scientific journals.

There was sonet hi ng about 'spontaneous resonance

that never reappeared--seens to have been a red
herring--but nothing about tachyons or nessages.

One chap did stunble on a piece in New Scienti st

about nessages from space, though, and credited an

NVR chap named Bernstein. There's a reference to

sone tel evision appearance, along with a life-in-the-universe

type. "

"Can your saff dig.that out?" Cathy asked.
"Perhaps. Alot was lost with the Central Park

nuke, I'mtold. The network files were in Manhattan
News programnms 35 years old aren't kept in nultiple
copies, either. |'ve put a woman to searching, but Sir
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Mar's got a crash program goi ng on this" He
broke of f suddenly.

"You think it was this Bernstein who | eft that note
in the bank?" Markham asked.

"Possibly. But if that is all the effect Renfrew s
begi ns have had, the ocean information hasn't got

t hr ough. "

Mar kham shook his head. "Wong tense. W.can

still keep transmitting; if one nessage nade i.t, others
can. "

"Free will again," Cathy said.

"Or free won't," Peterson said mldly. 'ook here,
I"ve got to go into Canbridge, see to a few nmatters.
Coul d you give ne a briefing on your work,

Cat hy, before | go?"

She nodded. Markham said, "Renfrew s having a

come round. Don't absolutely have to be back in
London until tonorrow. "

He and Cathy W ckham went into Renfrew s snall

of fice, to use the blackboard. Markham wat ched

them tal king through the clear glass paneling of the
door. Peterson seened caught up in the physics of
the tachyons, and had largely forgotten the supposed
useful ness of them The two figures noved back and
forth before the board, Cathy neking di agrans and
synbols with qui ck swoops of the chal k. Peterson
studi ed them frowning. He seened to be watching

her nore than the board.
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CHAPTER TWENTY- FOUR

MARKHAM GESTURED W TH THE HAND THAT HELD

his drink, spilling a little on the Renfrews' gray carpet.
Absent - mi ndedl y he dabbed at it with his foot,

as if uncertain whether it was due to him and went

on talking to Cathy Wckham "Those new equati ons

of yours have sone funny solutions. There's the old
probability wave for the causal |oops, yes, but ..."

He kept on in a dreany, thoughtful wax at the sane

time in the back of his mind hoping Jan would arrive
soon. He had called her fromthe | ab when Renfrew

told himthat this gathering was to be a sort of infornal
bon voyage party for him Renfrew was pinning

hopes of overcomi ng the noise problemon the

Br ookhaven equi pnment, and Markham s dexterity at

talking themout of it. "Pissing down out, isn't it?"
Renfrew remarked, peering out a window. It was. A

. broodi ng gl oom had foll owed the sudden, thunder-ng

rain. Peterson, driving in from Canbridge, had

had to roll his wi ndow down and | ean out to see the
gate. Markham wal ked to the w ndow and caught
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the heavy scent of danp earth and sodden | eaves.
W nged sycanore seeds spiraled down into the wet
hedgerows. A soaked worl d.

Marjorie Renfrew hovered at. the edge' of the

Pet er son- W ckham Markham tri angl e, unable to join

in the casual science chat. John Renfrew prow ed the
room pushing little plates of finger food a centineter
nearer the true center of the little tables. H s face was
flushed and he seened to have drunk quite a | ot already.

The doorbell rang. None of them had heard an a. p- Pdroachi ng
car in the hamering rain. Marjorie
ashed to answer, |ooking relieved. Markham heard

her voice in the hall, running on with no pause for an
answer. '%hat a terrible evening! Isn't it absolutely
awful ? Cone in, haven't you got a raincoat? Ch, you
must to' live here, no matter what, 1'mglad Geg
reached you. It was at the last mnute, yes, but | am
qui te surrounded by scientists here and need soneone
to talk to."

He saw rain dripping steadily fromthe edges of

the porch roof behind Jan, before Marjorie dosed the
door, bucking it with her shoulder to get it into the
janmb. "Hi, hon." He kissed her with a casual warnth.

"Let's get you dry." He ignored Marjorie's fluttering
and tugged Jan into the living room

"A real wood fire! How |l ovely," Jan said.

"I thought it would cheer things up,"” Marjorie
confided, 'qout actually in a way it's depressing. It

makes it seemlike autumm and it's still only August,
for goodness sake. The weat her seens to have gone
haywi re. "

"Do you know everyone?" G eg asked. "Let's
see, this is Cathy | Arckham™"

Cat hy, now sitting on the sofa with John Renfrew,
nodded to her.

"Ch, to be in California, now that August's here,
eh?"

"And this is lan Peterson. lan, ny wife, Jan."
Pet er son shook hands with her.
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"Wl l, how did the experinent go?" Jan asked the
company at | arge.

"Ch heavens, don't start themon that," Mrjorie
sad quickly. | was hoping we could tal k about
sonet hing el se now you're here."

"Both good and bad," Geg said, ignhoring Marjorie.

"W got a lot of noise, but Cathy's detail ed expl anation
of the noise |level and spectrum sounds

good, so with better electronics John here can sidestep
some of the problem™

"I"msurprised Peterson can't get it for you with a

tel ephone lift of his finger," Cathy said sharply.

Heads turned towards her. She wagged her jaw back

and forth, the sidew se swaying intense and uncon-sdous.

"My ommi potence is overrated," Peterson said
mildly.

"It's inpressive to see the scientific tail wagging
the Cl A dog."

"I"'msure | don't know what you nean."

"Peopl e ought to put files back the way they
found them"

"I"'msure | have no idea what you are

"Are you going to hide behind that nenorized
sentence forever?"

Marjorie stared at the two in horror, caught by the
Prinark of tension. "Wn't you have sonmething to

k, Jan?" she broke in desperatel her voice a little
too loud. Peterson's brittle retort drowned Jan's

qui et reply.

"Here in England we still rather think discretion

and civility oil the wheels of social intercourse, Mss
W ckham "

"Doctor Wckham if we're going to be formal, M ster
Pet erson. "

"Doctor Wckham .of course." He nade the word
an insult. Cathy strai ghtened, her shoulders rigid
with fury.

"Your sort can't bear to see a woman as anyt hi ng
but a mndless lay, can you?"
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"l assure you that is not the case in relation to

yoursel f," Pterson said silkily. He turned to Renfrew,
who | ooked as though he wi shed hinself a

thousand m | es away. Markham sipped his drink,

| ooking fromone to the other with alert interest. Better
than the usual party small talk ..

"Funny, that wasn't the inpression | got this afternoon,"
Cat hy continued doggedly. "But then you

haven't learned to take rejection very well, have

you?"

Pet erson's hand cl enched on the stem of his gl ass,
knuckl es bl eached white. He turned slowy. Marjorie
said feebly, "Ch ny goodness."

"You nust have m sunderstood sonething | said,
Dr. Wckham" he said at last. "I would hardly raise
the subject with a woman of your--ah--persuasion."”

For a nmonent no one el se noved or spoke. Then

John Renfrew wal ked to the fireplace and stood in

front of it, legs planted firmy apart, holding his nug
of beer. He frowned, |ooking every inch the solid English
squire

"Look," he said, "this is ny house and | expect ny
guests to behave civilly to each other init."

"You're quite right, Renfrew," Peterson replied
pronptly. "l apologize. Put it down to intolerable
provocation." It had the effect of making Cathy seem
ungr aci ous.

"Ch, God," she said ruefully. "John, I'msorry that
| had to get carried away in your house. But | did enjoy
being rude to him-"

"That's it," Renfrew declared. "No nore." He
waved his rmug in dismssal

"Wel | done, John," Jan said. "Stand on your rights.
Now, if | mght have that drink--" She nobved towards
him smling. The rigid circle broke, tension

di ssi pating. He took her el bow and they crossed to
the sideboard. Peterson went to talk to Marjorie.
Greg sat down on the sofa next to Cathy W ckham
"Well, | think | took a fall in that round," she said
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cheerfully. "But it was worth it for a mnute or two
there. ™

"gqid he actually proposition you?" Geg asked. "I
was right there and never noticed a thing." Jan joined
them perching on the edge of the sofa.

"You ki ddi ng?" Cathy laughed. "OF course he
did."

"Familiarity breeds attenpt, or something. But to
‘come right out and--"

"Ch, he was very subtle and di screet about it. Left

roomfor a gracious refusal, save his ego and all. Self-satisfied
bastard. But Jan di sapproves of mny actions,

don't you, Jan?"

"g//ell, yes. | think you made things too unconfortable
for John and Marjorie. Frankly, | have the sane
opi nion of himthat you do, but ..."

"This is fascinating," Greg said. "Let's hear you
two get your daws into the poor guy."

"Poor guy? He's a highly successful, confident,
slinmy toad who despi ses wonen. You going to take
his side as a nan against two catty fenal es?"

"He despi ses wonmen?" G eg asked, startled. "I
woul d have thought the opposite was true." Jan and
Cat hy exchanged gl ances.

"He | oathes us, every one. And he can't stand rejection
by an inferior being. Wy do you think he im

plied | was gay?"
"Are you?"

She shrugged. "I'mbi, actually. But, yeah, | tend to
prefer wonen. Don't | ook now, but old lan is putting
the make on our dear hostess. She's blushing |ike
crazy." Markhamtwi sted in his seat and stared

across the room curious.

"Christ, | can't imagine that. She doesn't strike ne
as sexy at all. Besides, she'd probably talk all the
time."

"Now who's being catty? At | east she's obviously
het erosexual mhat's all Peterson needs to soothe his
wounded ego. It'll be Jan's turn next."

Jan raised an eyebrow. "Ch, come now. Wth Geg
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right here in the roon? Anyway, he nmust know t hat
| don't particularly care for him™"

"You think either of those facts would bother hin?

G talk to him-I1"Il bet it won't take five mnutes before
he makes a pass at you. Then you can cut him

down to size."

Jan shook her head. "I'd rather avoid the experience."

"God, that's too nuch," Geg said. "I can't believe
he's that bad."

Cathy made a face at him "Well, bugger you. |I'm -
going to talk to John about his experinent." She got
Up and left them

"'\l ?" G eg asked.
"Wl l, what?"

"Don't you think she's overdoing it on Peterson?
Do you think he really nade a pass at her?,

"I"'mquite sure he did. But | think what' bothers
her is being pulled away from her own work by
soneone who won't treat her like a scientist. And it
can't be pl easant knowi ng one's personal papers
have been gone through."

"Ch, the hell with it. Peterson seens quite reasonable
to ne, conpared to the rest of the conpany.

Renfrew s dull outside of the lab, Marjorie's a nit,
and Cathy's abrasive. Jesus. There's only thee and ne
that's normal . "

"And even thee's a bit queer," she supplied wyl.y.
"I thought you were feeling good about the experinent.
Wiy is everyone in such a' terrible nood?"

""You're right--we're all edgy, aren't we? It's not
the experiment. Personally, |I'mnot |ooking forward

to flying to Washi ngton."
"'You're what ?"

"Ch, God, of course | haven't had a chance to tel
you yet. Here, let ne get you another drink and ||
explain.”

"But we're planni ngw'

"I know, but this will only take a few days,
and ..."
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The ot her guests studiously avoided the sofa while

Jan and Geg settled their famly |logistics. Then the
Mar khams sat for a while listening to the flow of English
conversation around them the long a's, the rising

i nflections.

Cat hy had wandered out to the Patio, announcing

that the rain had passed, unnoticed in the tension of
the living room A stretched, artificial good hunor
seenmed to tighten the throats of Peterson and Renfrew
as they tal ked. Their words becane clipped and
slightly higher in tone. Marjorie's rushed sentences
wove between theirs in a kind of birdlike counterpoint.
Pet erson was describing the i mrense paperwork
boondoggi e surroundi ng the saving of the

Sumatran and Javan species of rhinoceros. TheWrld
Counci | had decided to redirect noney for the Javan

di e-back into isolating the rhino. Ecoinventory had
dictated that as part of the stabilization plan, ainmed
at saving spedes. The one species in excess was, of
course, humans. The Council's policies had been appl auded
by the environmental types, politely not

mentioning that in the zero-sum game of resources,

this meant | ess available | and and noney for people.
"Matter of choices,"” Peterson said distantly, swirling
the amber fluid in his glass. Wse nods.

Greg Markham said to Marjorie Renfrew, "No, no,
forget that scene between Cathy and | an.

Means

nothing. We're all edgy lately."

They were standing on the patio, at the edge of

the orange gl ow frominside

"But scientists are |less enotional, | thought, and to
have them at each ot her "

"First, Peterson's not a sdentist. Second, all that
about suppressing enotion is nostly a conveni ent

| egend. When Newt on and Hooke were having their
famous di spute over who di scovered the inverse
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square law, |I'msure they were livid with rage. But R

took two weeks to get a letter back and forth. New on

had tinme to consider his reply. Kept the discussion

on a high plane, y'see. These days, if a scientist

wites a | eRer, he publishes the damm thing. The interaction
time is very low and the tenpers flare

hi gher. Still ..."

"You don't [hink that explains the irritability of the
times?" Marjorie observed shrewdly.

"Not here's something nore, a feeling . '.." Greg
shook his head. "Ch rat'sass, | should stick to phys-

ics. Even there, of course, we don't really know nuch
that's basic."

""Real | y? \Wy?"

"Well, take the bare fact that all electrons have the
same mass and charge. So do their antiparticles, the
positrons. Wiy? You can tal k about fields and vacuum
fluctuations and so on, but | like the old

Weel er idea--they have the same mass because

they're all the sane particle."

Marjorie smled. "How can that be?"

"There's only one electron in the universe, see. An

el ectron | xaveling backwards in tine |ooks like Rs an-tiparticle,
the posion. So you bounce one el econ

back and forth through time. Make everything out of

that one particle dogs and di nosaurs, stones and

stars. "

"But why would it travel back in tine?"

"Tachyon collision? | don't know." Geg's levity
evaporated. "My point is, the foundation of everything
is shaky. Even logic itself has holes in,it. Theories
are based on pictures of the world--human

oi Ctures." He | ooked upward and Marjorie's eyes fol-

wed. Constellations hung |like blazing chandeli ers.

A distant airplane droned. A green |light w nked at
its tail. "I rather like the old, certain things,"

shyly.

she began

"So we can have archaic and eat it, too?" Geg
asked i npishly. "Nonsense! W have to go on. Let's
get back inside.”
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Mar kham went to the wi ndow and gazed up at the
clearing skies. "Makes you wonder what sort of

cl ouds dropped this water, doesn't it?" he nused,
half to hinself. H's head turned, |ooking idly around
the yard, and suddenly stopped. "Say, who're they?"

John Renfrew canme over to the w ndow and
peered out into the gloom "Wo--1 say, they're into
our garage!"

Mar kham turned from the w ndow, thinking of
the man at the bus stop the other day. "Wat've you
got in there?"

Renfrew hesitated, studying the shadowy figures
who now had the garage door swtng open. "Tools,
old things, I---"

"Food!" Marjorie exclainmed. My preserves, sone
are stored there. And tinned things."

"ffhat's what they're after,"” Markham said deci sively.

"The squatters down the way," Renfrew nuttered

to hinself. "Call the police, Marjorie."
"Ch m she said, unnoving.
"CGo on." John gave her a push.

"I''ll doit," Jan said briskly. She ran into the hall.
"Let's head 'emoff," Markham said. He picked up

a poker fromthe harth al nost casually.

"No," John said, "the p?lice will--"

"These guys' 11 be |l ong gone by that tine,"
Mar kham said. He strode quickly to the front door
and opened it. "Let's go!"

"They may be arnmed," Peterson's voice called after
hi m

Mar kham sprinted out the door and onto the
| awn. Renfrew fol |l owed.

ey!" a voice from.the garage cried. "Scarper!"
"Come on!" Markham cal | ed.

He ran towards the dark nmaw of the open garage.
He coul d make out a nan stooped over, picking up
a carton. Two others were carrying things. They hes,
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itated as Markham cane down on them He raised
the poker and call ed out towards the house, "Hey,
John! Got your gun?"

The nmen unfroze. Two bolted down the drive.
Greg charged forward and got between them and the
gThate. He swung the poker. It nmade a | oud swoosh.

e men stopped. They backed away, |ooking at the
hedges to each side of the yard.

Renfrew ran at the third man. The dark figure

si dest epped and slipped past him At that 'nonent
Cat hy W ckham cane down the steps of the porch.
Renfrew slipped on the wet grass. "Christ!" The man
pi cked up speed, |ooking back at Renfrew. Cathy

W ckham trying to nake out the shadows on the

| awn, stopped dead in the path. The figure smashed
into her. They sprawl ed on the stones.

Mar kham swung the poker back and forth in front

of him The nmen seened paral yzed by the sound of

it. In the gloomthey could not tell how close it cane.
Mar kham coul d not judge the distance either. |gnorant
arm es clash by night, he thought giddily. Should

he charge thenf

"Your friend s bought his," he called out clearly.

They both turned to | ook. The yell ow rectangl e of

the doorway sent a blade of |ight out onto the glistening
lawn. In the beam John Renfrew yanked the

fallen man to his feet and said 'qg/V-hat're you--"

Mar kham st epped quietly forward and swung the
poker crack into the nearest man's | eg.

"Amrr!" The struck man col | apsed. H s partner
saw Mar kham rearing up out of the shadows and
backed away. Suddenly he turned and ran di agonally
across the lawn. Markhamtried to keep both nmen in
sight. Two down, one to go.

"Look out, Geg, he's got a knife!" Cathy
W ckham shout ed.

The man turned, transfixed by the yellow light in
the center of the lawmm. Metal glinted in his hand.
"Naw, you just |eave off," he said roughly.

Mar kham wal ked towards him Swoosh, swoosh.
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The sound 'caught the nan's attention. |an Peterson
came trotting forward. "Let himgo," he called to
Mar kham

"Hel | no!" Markham answered wi th gusto.

"No point in riskingre"

"We've got 'era," Markhaminsisted.

"ghat one's getting away!" Cathy W ckham cri ed.

The man lying in the drive had noved at a crouch
towards the gate. As she spoke he ran with alinp to
the gate and vaulted over it.

"Dam.' Markham said with chagrin. "Shoul d' ve
covered him"

"No need for nel odramatics," Peterson called
mldly. "The police will be here shortly." Markham
gl anced back at Renfrew

"Eric!" the man with the knife shouted. "Switch!"
Abruptly, before Markham coul d understand the

signal, the two nmen noved. Renfrew s captive

wr enched away from hi m and dashed back towards

the garage. Markham followed. The man ran into the
dark of the garage. Markham hesitated. He could see
not hi ng. Suddenly the man reappeared, a shadow.

Mar kham coul d nake out that he had sonet hi ng

long in his hand. Markham backed away warily. He

saw the man with the knife noving. towards the gate.
An el enentary maneuver to distract him The

shadow stepped further into the light and swng a
rake at Markham s head. Mar kham ducked and

j unped backward. "Christ, sonebody--" Both nen
suddenly ran for the gate. One turned and threw the
rake directly at Markham He dodged, aside. "Bastards!"
he shouted and hurl ed the poker after them

into the darkness. He listened to their footsteps fade
away.

"No use going after them" Renfrew said at his
si de.

Cat hy W ckham agreed, "Leave themto the police,
Geg."

"Yeah, okay," he nunbl ed.

They trailed back into the house. There was ano-
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ment of silence and then everyone began chattering
about the incident. Markham noted that those who

had stayed inside and watched fromthe door had a
different view of the details. They thought Renfrew
had subdued his man, when in fact the fell ow had
simply been waiting for a proper opening for escape.
The relativity of experience, Markham thought. He was
still puffing fromthe exertion, adrenahn singing in

From the di stance cane the two-tone hooting of a
siren.

"The police," Peterson said swiftly. "Late, as usual
Look, I'mgoing to cut and run before they get here.
I"don't want to have to answer questions for the rest
of the night. You fellows are the heroes, anyway.
Thanks for the drinks and goodbye, everyone."

He | e hastily. Markham watched himgo. He reflected
on the fact that their first unthinking response

had been to assune the shadowy figures were

thieves. There was no hesitation, no one suggesting it
was sone m stake, people who'd got the wong

house. Twenty years ago that m ght have been the

case. Now ...

The others, standing in the center of the living
room drank a toast to each other. The siren drew
nearer.
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JULY, 1963

GORDON SAW THAT HE WOULD HAVE TO SPEND A LOT

of the sunmer working with Cooper. The candi dacy
exam had been a bl ow. Cooper took weeks to recover
his self-confidence. Gordon finally had to sit him
down and give hima Dutch uncle tal k. They deci ded
on a routine. Cooper would study fundanental s each
morning, to prepare for a second try at the exam Afternoons
and eveni ngs he woul d take data. By autum

he woul d have enough to analyze in detail. By

that time, with coaching from Gordon, Co9per coul d
take the exam again with sone confidence.. Wth
luck, winter would find himwith nost of his thesis
data compl et e.

Cooper |istened, nodded, said little. At tines he
seened noody. Hi s new data canme out snooth, unblen shed:
no signals..

Gordon felt a | etdown whenever he | ooked over
Cooper's | ab books and saw the bl and, ordinary
curves. Could the effect come and go like that? Wy?
How? Or was Cooper sinply discarding all the reso-
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nances which didn't fit his thesis? If you were
dammed certain you weren't 'l ooking for somnething,
there was a very good chance you wouldn't see it.

But Cooper kept everything in his notebooks, as a
ood experinenter should. The books were nessy

ut they were always conpl ete. Gordon thunbed

through them daily, |ooking for unexpl ained bl ank
spots or scratched-out entries. Nothing seened
wr ong.

Still, he renenbered the physicists in the 1930s

who had bonbarded substances with neutrons. They

had carefully rigged their Geiger counters so that,

once the neutron barrage stopped, the counters shut

off, too--to avoid sonme sources of experinmental error

If they had left the counters on they woul d have discovered
that sone substances emtted hi gh-energy

particles for a long tine afterward--artificially induced
radi oactivity. By being careful they mssed the

unexpected, and | ost a Nobel prize.

The July issue of Physics Today carried a piece in the
Search and Di scovery section dealing wth spontaneous
resonance. There was a sanple of the data, taken
fromthe Physical Review Letters paper. Lakin was
quot ed extensively. The effect, he said, "prom ses to
show us a new kind of interaction which can occur in
Type 111-V conmpounds such as indi um anti noni de

and perhaps in all conmpounds, if the experinents are
sensitive enough to pick up this effect.” There was no
mention of the apparent correl ations between the

ti mes when the spontaneous resonances appear ed.

CGordon decided to attack the "spontaneous res6-nance"
phenonmenon afresh. The nessage idea made

sense to him-at |east, sonmething was there but the
rebuffs fromhis coll eagues could not be ignored.

Ckay, maybe they were right. Maybe a series of bizarre
coincidences led himto believe there were

coded words in the scope traces. In that case, what
was the explanation? Lakin was afraid the concentra-

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (326 of 538) [5/21/03 1:03:46 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
3 0 6 Gegory Ben ford

tion on the message i dea woul d obscure the true
probl em Ckay, say Lakin was right. Say they were all
right. \What other explanati on was possi bl e?

He worked for several weeks on alternatives. The

theory governing Cooper's original experinment was

not particularly deep; Gordon |abored through it,
pondering the assunptions, redoing the integrals,
checking each step. Sone fresh ideas cropped up. He
studied each one in turn, running it to ground with
equations and order-of-nmagnitude estimtes. The

earlier theory dropped sonme nmat hematical terns; he

i nvestigated them | ooking for ways they could suddenly
stop being negligible and upset the theory.

Not hing 'seenmed to fit his needs. He reread the origina
papers, hoping for an offhand clue. Pake,

Korringa, Overhauser, Feher, Clark ... the papers

were classics, unassail able. There were no visible escape
hat ches fromthe canonical theory.

He Was pursuing a calculation at his desk, waiting

for Cooper to show up for a conference, when his

tel ephone rang. "Dr. Bernstein?" the voice of the departnent
secretary asked.

'gJm " he said, distracted.
"Professor Tulare would like to see you."

"Ch, okay." Tul are was Chairman. "Wen, Joyce?"
"Now, if it's convenient."

When Joyce ushered himinto the |ong, spare

room the chairman was readi ng what Gordon recogni zed
as a personnel folder. Events soon confirmed

that it was his.

"Briefly," Tulare said, "I have to tell you that your

Merit |ncrease has been, uh, subject to controversy."

"I thought it was a standard thing. | nean---"
"Ordinarily, it is. The departnent neets only to

consi der pronotions from Assi stant Professor to Associate
Professor--that is, getting tenure or from

Associ ate Professor to full Professor."
"Un huh."

"A Merit Increase, as in your case, from Assistant
Professor Step Il to Assistant Professor, Step H, does

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (327 of 538) [5/21/03 1:03:46 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

TI MESCAPE 3 o0 ?

not require the entire depaitnent vote. W usually
ask the senioY nmen in the candidate's group--in your
case, the spin resonance and solid state groupto

give an opinion. | amafraid ..
"Lakin vetoed it, huh?"

Tul are | ooked up in alarm "I did not say that."
"But you neant it."

"I will not discuss individual comrents." Tul are.

| ooked' worried for a nonent and then sat back,
studying the tip of his pencil as though a solution |ay
there. "However, you realize the ... events ... of the
| ast few nonths have not inspired a great deal of

confidence in your fellow faculty nmenbers.”
"So | had guessed."

Tul are began a series of reflections on scientific
credibility, keeping the discussion safely vague. Gordon
i stened, hoping there would be sonmething in it

he could learn from Tulare was not the standard adm nistrator
sort, in love with his ow voice, and this

little lecture was nore a defense mechani smthan an
oration. Despite his earlier bravado, Gordon began to
feel a sinking sensation steal into his legs. This was
serious. A Merit Increase was routine; only really

questi onabl e cases had trouble. The big test was the

| eap from Assi stant Professor to Associ ate Professor

whi ch spelled tenure. Gordon had started out as Assistant

Prof essor | and been advanced to Il within a

year, which was speedy; nobst faculty spent two

years at each step. Once he reached Assistant |l he
coul d be pronoted to Associate |, although the typica

route was to go to Assistant |V before naking the
junp to tenure. But now he wasn't going to nmake the

standard step fromlIl to Ill on schedule. That didn't
bode well for his prospects when he cane up for tenure
revi ew.

A col dness had reached up fromhis legs into his
chest when Tul are said, "OF course, you have to be
careful of what you do in any field, Gordon," and
di scussed the necessary wariness a scientist had to
have, the quality of being skeptical about his own
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findings. Then, incredibly, Tulare launched into a recita
of the story of Einstein and the notebook for

witing down thoughts, ending in the line, "So Einstein
said, 'l doubt it. I have only had two or three

good ideas in ny life.'" Tulare slapped the desk with
genuine mrth, relieved at being able to turn a difficult
interview into sonething lighter. "So you see,

CGordon--not every idea is a good one."

Gordon nade a weak snmile. He had tod that story
to Boyle and the Carroways and they had sat there
and | aughed. Undoubtedly they had heard it before.
They were sinply hunoring a junior faculty nenber
who nust have appeared to be a buffoon

He stood up. H's legs were strangely weak. He

found that he was breathing quickly, but there was
no di scerni bl e cause. Cordon nurmnured sonet hi ng

to Tulare and turned away. He knew he shoul d be
nost concerned about the Merit Increase but for the
monent all he could think of was the Carroways and
their snmiles and his own vast stupidity.
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CHAPTER TWENTY- S| X

JUY 7, 1963

DURI NG THE SUMVER THE RHYTHM OF THEI R DAYS

changed. Penny began to sleep |ater and Gordon

found hinself waking before her. He resolved that he
woul d sock to his Canadian Air Force exercise program
religiously, and the best tine to do it was in the
early hours,. on the deserted stretches of | Arndansea
Beach. He never |iked doing them at home, particularly
if Penny was there. He |iked going down to the

whi t e sands whi ch had been cl eaned by the night

(Odes and working his way through the exercises as

the sunlight brimred above Mount Sol edad to the

east. Then he would run as far as possible along the
beach. Each. cove was a scooped-out world of its

own, the shadows shortening as the sun rose. His
sheen of sweat cooled in the blue shadows and the
thick ocean air had a tangi ble watery wei ght as he
sucked it in, puffing, legs setting a thunmp thunp
thunp that cane up through the bones, a curious

sound in this air, like chunks of wood falling on an
oak floor. He had run like this when he was a kid, on
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the scruffy beaches of New Jersey. His Uncle Herb
took himthere often, just after his father started with
the sickness. Wen Jersey crowded in sumertine,
Uncle Herb took himfor rides in a yell ow Studebaker
out to Long Island. H's nother had al ways

spoken of the people who lived out there, of People
Who Actually Omned Beach Front Property, as

though they were another race. The first time Uncle
Herb took him Gorcon asked if they were going to
visit relatives, hoping he had sonme thread of connection
with those nythical folk. Uncle Herb | aughed in

hi s qui ck, barking, not altogether friendly way, and
wheezed, "Yeah, I'mgoing to visit a Mster Gatsby,
doncha know, " and sl apped the side of the big yell ow
car, mak'ng a solid netallic thunp. Gordon had

sat with his armout the wi ndow for the whole trip,
the sunmer breeze of their passage caressing the

bl ack hair on his arm The hair was nore apparent
that summer; Gordon compared his to Uncle Herb's

and found that he had nade remarkabl e progress in
just a year. It took six nore years before he understood
the enigmatic remark about Gatsby. By the

time he had read the book--ignoring the proffered

Mal amud from his nother--he could no | onger renemnber
much about the big houses on Long Island,

or whether any of themhad a green |light on the end
of a dock, or any of the other stuff. The beaches
there, he remenbered, were thin and stony, a bleak
mar gi n begrudged by the big inland estates. There
wasn't nmuch to do. Children built sand castles which
their parents periodically approved, peering into the
yel | ow bl ue sun haze over the tops of their paperback
books. He renenbered thinking that if Long Island

was typical, goyische life was dull. By contrast,
Uncle Herb took himto some actual prizefights that
sumrer, fights as big and real as he'd ever thought
life could be. Thunp thunp his | egs pounded on, and
before himhe saw again the white square of the ring,
the two figUres dancing and punching, a hea.d jerking
back when hit, the ref waltzing around the nen,
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shouts and whistles and a hot, close, salty snmell from

the liquid crowd. "Didja see that guy Al berts in the

fifth round,” Uncle Herb said at the interm ssion,

"feet |ike sandbags? Like a guy |looking for a collar

button he dropped. Sheesh!"™ And after the decision:

"Those refs! G ving himtwo rounds, using what for

eyes? | wouldn't want to go on hunting trips with them" Thunp thunp thunp and the salty snell of
t he

crowd went away and Gordon was running into a

rising sun, the tang in his nostrils was a sa breeze

thousands of miles fromLong Island and he was

throwing his fists out as he ran, uppercuts and cross

punches and jabs with their own rhythm his feet

connected to his fists, panting hard, a face nuddy

and formess in front of him now resolving into

Laki n as Gordon wondered at it the same instant that

he gave it two of his best, a fake and a belly punch

and then the jab, fast and easy, then sone nore as he

t hought about Lakin and began to sel f-consciously

erase the swimm ng face, but held it for three quick

jabs, his knuckles sailing through the mlKky image

and the head rocking back one, two, three times thunp thunmp thunp yeah Uncle Herb taking him
| aces that whole | ong summer while his father was

angi ng on, keeping the boy's mnd occupied--

CGordon threw two nore punches at the air, aimng at

he didn't know what--nmind filled yeah with fights and beaches and books while his father said
not hi ng,

sm | ed when you talked to him never conpl ai ned,

just crawl ed away from everyone to die, the way

they did it in the Bernstein famly, just quietly, no

fuss, nobody beating the drumfor you, not for a

Bernstein thunp thunp thunp the beach sand now

warm ng under his feet, sweat trickling into his eyes,

stinging, blurring the morning, his throat raw Jesus,

he had run a long way. The cliffs were high here. He

had sl ogged past Scripps pier and down to Bl ack's

Beach, a long deserted stretch bel ow the Torrey Pines Park. He was running in shadow now and as he
brushed the sweat from his eyes he suddenly saw
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that he was about to stunble on sonething. He

| eaped, thinking it was a sl eeping dog, ran on by reflex
and | ooked back. A couple. Legs akinbo. Wman's

heel s pointed at the sky. The whites of four eyes.

Jesus he thought, but sonehow it didn't disturb him

that much. The idea was |ogical: |onely beach, horny
coupl e, beautiful sunrise, salty snmell. But it did nean
he had to run even farther. Gve themtine to finish
their thunmp thunp thunp. Certainly it was a better vision
to end a run with than Lakin's creamy face, Gordon
thought nuzzily. Lakin was a problem he

couldn't solve and maybe, he saw, that was why he

was running so far, wearing hinself out so a real fist
woul dn't smack into a real face. Maybe, yeah, and

maybe not. He had Uncle Herb's contenpt for too

much analysis. One way to be a potzer was to worry

about things like that too nuch, yeah. Gordon smiled

and licked his lips and threw two nore punches, slicing
the forgiving air.

Saul Shriffer called in nmid-July. He had finished up

the observations of 99 Hercules, using the G een

Bank radio tel escope. Results were negative. No coherent
signal rose up out of the interstellar sputter

CGordon suggested using hi gher frequenci es and narrower
bandwi dt hs. Saul said he had tried sone.

Wthout nore to show for their efforts, though, he

wasn't going to be able to get any nore tine on the

i nstrunment. Conventional research projects had precedence.
They tal ked for a few m nutes about alternatives,

but there weren't any. The Cavendi sh group

had turned down Saul's request for telescope tine.

Saul said a few reassuring things, and Gordon nechanically
agreed. Wien Saul hung up CGordon felt

an unexpected | etdown. He saw that, w thout admtting

it to himself, he had been pinning hope on the

radi o-1istening i dea. That eveni ng, when he net

Penny for dinner at Buzzy's, he did not nention the

call. The next day he wote Saul a letter asking that
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he not publish any sunmary of the radi o search.
Let's wait until something positive conmes al ong, he
argued. But nore than that, CGordon wanted to keep
qui et. Maybe it would all go away. Maybe it woul d
be forgotten.

When Penny went board surfing at Scripps Beach,

Gordon sat on the sand and watched. He had been

doing a lot of that recently--sitting, thinkin' g, letting
others play out the sunmer. He liked running on the
beach and knew he should try riding the waves, now
that he had someone to teach him but sonething

hel d hi m back. He watched the La Jolla | adies work

on their expensive tans, and canme to know the types:
Peopl e who wor ked outdoors were pal e behind the

knees, whereas beach | oungers were a uniform chocol ate,
a consummation carefully arrived at.

Penny canme out of the tumbling waters, board

perched on a hip, straggly hair dripping. She sagged
down beside him wung out her hair, flicked a

gl ance at his set expression. "Okay," she said finally,

"time to 'fess up."
"Fess who?"

"Fess Parker. Gordon, come on. You' re doing your
zonbie imtation."

Gordon had al ways prided hinmself on getting

right to the point; now he found hinmsel f rummuagi ng

for sonmething to say. "Y know ... |'ve been | ooking
through the journals in the library. Astronony journals,
I nmean. Mercury, Scientific Anerican, Science

News. Most of themare flat out ignoring Saul's PR

work. Even if they nention it, they don't reproduce

the picture. And not a one gave the Hercul es coordinates.”

"Publish them yoursel f."

CGordon shook his head. "Wn't do any good."
"ghen did you start feeling so inadequate?"

"At ten," Gordon said, hoping for sone way to de-
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flect this conversation, "when | began to suspect |
wasn't Mozart."

"I was that Anmerican nyth, the 98-pound weakl i ng.
Those Charles Atlas ads, remenber. Wen

went to the beach, bullies didn't kick sand in ny
face they'd kick ne in the face. Elinmnate the niddle
man. "

"Uh huh." She studied him face conpressed.
"You know that was the first thing you' ve told ne

about the Saul business in, what, a nonth?"
He shrugged.
"'You never tell ne anything anynore."

"l don't want to get you so involved that people
will ask you about it. So you'll have to defend nme to
friends." He paused. "Or deal with cranks."

"Cordon, |I'd rather know what's going on. Really.
If I'mto talk to UCLJ people | can't very well gl oss
over it."

He shrugged again. "Big deal. | mght be |eaving
UCLJ anyway."
"What ?"

So he told her about not getting the Merit Increase.
"Look," he concluded, 'geing appointed an Assi stant
Prof essor is always risky. You may have to nove on
if things don't work out. | outlined all that to you
W talked it over."

"Well, sure, eventually ..." She stared off toward
La Jolla Point, face blank. "I nean, in the long run, if
you didn't publish ..."

"I'"ve published,"” he murrmured in a hal f-breath,
def ensi vel y.

"Then why?"
"The business with Lakin. | can't do research in a
group with two guys | |ike, Feher and Schultz, and

one | rub the wong way, Lakin. Personalities arc "

"I thought scientists rose above mere squabbling.
You told ne that once."”

"This is nore than a squabble, can't you see that?"
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""Lakin is kind of out of the old school. Skeptical
Thinks I'"'mtry'nmg to deliberately make trouble for

him" He ticked off notivations on his fingers. "CGetting
ol der and feeling a little shaky, maybe. Hell, I

dunno. But | can't work in a group dom nated by a

guy like that. 1've told you that before."

"Ah." Her voice had a brittle edge. "So, in effect,
we tal ked that one out, too?"
"Ch, Christ."

"I"'mglad you're conferring with ne on all these
probl ems. On your problens.”

"Look--" he spread his hands, a wi de gesture- "I
don't know what |'Il do. | was just talking."

""1t'Il mean |l eaving La Jolla. Leaving California,
where | lived all ny life? If that cones up, give ne
a fewmnutes to null it over, okay?"

"Sure. Sure."

"You can still stay on here, though? It's your
choi ce?"

"Yeah. We'll decide it together."

"CGood. Fair and square? Open? No hol di ng yourself
al oof ?"

"One man, one vote."

"That's what |'mafraid of."
"One person, one vote."

" Zappo. "

Gordon | ay down and opened a winkled Tine

magazi ne agai nst the hovering sun. He tried to disnss
the boiling alternatives in his head and concentrate
on a piece in the Science section on the planned
Apol |l o noon shots. He nmade progress slowy; a decade
of reading the cl ose-packed | anguage of physics

had robbed him of speed. On the other hand, it did
make hi m nore conscious of style. He was gradually
comng to feel that the breezy sinplicities of Tine hid
nmore than they revealed. He was mulling this point
when a shadow fell over him

"Thought | recognized you," a gruff man's voice
sai d.
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CGordon blinked up into the hazy sunshine. It was
ciff, in a bathing suit and carrying a sixpack of beer
Gordon becane very still. "I thought you lived in
northern California."

"Hey! diffiel!" Penny had rolled over and seen

him "Wacha doin' here?" She sat up

Aiff squatted on the sand, eyeing Gordon. "Jest

wal kin' along. My day off. Got a job in Qceanside."
"And you saw us here?" Penny said happily.

"How | ong have you been down this way? You

shoul d've called ne."

"Yes," Gordon said dryly, "a remarkabl e coi nci dence. "
"Little over a week. CGot me a job in tw days flat."
cdiff hunkered down, not sitting on the sand but
resting with the beer in both hands between his |egs
and his buttocks only an inch fromthe beach. Gordon
renenbered seei ng Japanese perched |ike that

for hours, in a novie somewhere. It was a curious
pose, as though diff did not wish to comit hinself
to fully sitting with them

Penny burbl ed on, but Gordon was not I|i stening.

He studied diff's sun-baked ease and | ooked for
sonet hi ng behind the eyes, sonething that explained
this inprobabl e coi ncidence. He did not believe it for
an instant, of course. diff knew that Penny surfed
and that this was the nearest good beach. The only

i nteresting question was whet her Penny had known

this was going to happen as well.

There was no sign between them no small inepli-.
cable smles, no gestures, no fal se notes that Gordon
could see. But that was just it--he wasn't good at
that sort of thing. And as he watched themtalking
with their slow and easy grace they seened so ali ke,
so famliar froma thousand novi es and cigarette

ads, and so strange. Cordon sat, white as the under-belly
of a fish in conparison, a flabby dirty al abaster

with black swirls of hair. He felt a slow flush of enotion,
a wash of feeling he could not quite nanme. He
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did not know if this was sone el aborate, cute gane
they were playing, but if it was--

CGordon surged up, lurched to his feet. Penny

wat ched him Her lips parted in surprise at his stony
expression. He struggled for the words, for sonething
to fill the ground between know edge and suspi ci on,
somet hing just right, and finally rmunbl ed,

"Don't, don't mnd ne."

"He)5 sport, I--"

"Goy games." Cordon waved a hand in dism ssal
face hot. It had cone out nore bitter than he
pl anned.

"Gordon, cone on, really--" Penny began, but he
turned away and broke into a trot: The rhythm

pi cked himup instantly. He heard her (oice, raised
above the crunch of breakers, but it was thin and fad-

ing as she called to him ay, he thought, no G eat
Gatsby finish, but it got me out of that, that--

Not endi ng the sentence, not wanting to think
about any of it any nore, he ran toward the distant
carved hills.
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CHAPTER TVENTY- SEVEN

AUGUST 6, 1963

"I'"M THI NKI NG OF GO NG | NTO | NDUSTRY, " HE SAI D

to Penny one eveni ng over supper. They had shared

their small talk already, in what had becone a thin
ritual. Gordon refused to discuss the neeting on the
beach, refused to have diff over for a drink, and felt
his withdrawal would, ultinately, settle the matter.
Only dimy did it occur to himthat the refusals were
the cause of the curiously stale conversations they
now had toget her

'"Alhat's that nean?"

"Work in a conpany research |ab. GE, Bel

Labs--" He launched into an advertisement for the

virtues of working where results counted, where

i deas evolved swiftly into hardware. He did not, in

fact, believe the industrial |abs were superior to university
groups, but they did have an-aura. Things got

done faster there. Hel pers and technicians abounded.

Sal ari es were higher. Then too, he enjoyed the unavoi dable
smugness of the scientist, who knew he

could al ways have a |ife beyond acadene. Not
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merely a job, but a pursuit. Genuine research, and for
decent pay, tob. Maybe sonethi ng beyond the | aboratory,

as well--look at Herb York with his consulting

on "defense posture” and the cloudy theories of disarnmanent.
The government could use sone clear sci-ent'ffic

thi nki ng there, he argued.

"Gordon, this is just plain old bullshit."
"Huh?" It stalled himfor a nonent.

"You don't want to go work for a conpa. ny.
"I''"'mthinking very seriously--"

"'You want to be a professor. Do research. Have
students. Gve lectures. You lap it up."

"l do?"

"Of course you do. When everything' s going okay
you get up humming in the norning and you're
humm ng when you come honme at night."

"'You overestimte the pleasures of the job/

"I"'mnot estimating at all. | see what professoring
does to you."

"Uh." H's momentum bl unted, he ruefully admtted
to himself that she knew himpretty well.

"So instead of tal king up sonme tenporary escape
hatch li ke industry, you ought to be doing sonething."

"Li ke what ?"

"Somet hing different. Mve your x's and y's and z's
around. Try--"

"Anot her approach,"” he finished for her

"Exactly. Thinking about problens froma different

angle is--" She broke off, hesitated, then plunged
ahead. "Gordon, | could tell what was going on there
with diff. | could reassure you and do a whol e routine,
but I"'mnot sure any nore that you'd believe

ne.

"Renmenber this,"” she said firmy. '"'You don't own
me, Gordon. We're not even married, for Chrissake."

"I's that what's bothering you?"
"Bot hering ne? God, it's you that's--"
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‘cause if it is, maybe we ought to tal k about
that and see ifnt

"Gordon, wait. When we started out, noved in together,
we agreed we were going to try it out, that's
all."

"Sure. Sure." He nodded vigorously, his food for-

otten "But I'mwlling, if it's nmaking you play
g.

ganmes like this thing wwh diff--and that was really
childi sh, Penny, arranging that neeting, just
childish--1"mwilling to talk about it, you know, ah,
getting--"

Penny hel d out her hand, palmtoward him "No.

Wait. Two points, CGordon." She ticked them off.

"One, | didn't arrange any neeting. Maybe diff was

| ooking for us, but |I didn't know about it. Hell, |
didn't even know he was around here. Two---Gordon,

do you think our getting married will solve anything?"

"Well, | feel that--"

"Because | don't want to, Gordon. | don't want to
marry you at all."

He cane up out of the nuggy press of |ate sunmmer

in the subway and enmerged into the only slightly less
compacted heat of 116th Street. This entrance and

exit were relatively new. He dimy renenbered an

ol d cast-iron kiosk which, until the early '50s, ushered
students into the runmbling depths. It stood between
two swift lanes of traffic, providing a neat

Darw ni an sel ecti on pressure agai nst undue mental
concentration. Here, students with their mnds

stuffed chock full of Einstein and Mendel and

Hawt horne often had their trajectories abruptly altered
by Hudsons and DeSot os and Fords.

Gordon wal ked al ong 116th Street, glancing at his

wat ch. He had refused to give a seminar on this, his

fist return to his Alma Mater since receiving his'doctorate;
still, he did not want to be late for his appoint nent

with daudia Zinnes. She was a kindly woman
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who had barely escaped WarSaw as the Nazis were
entering it, but he renenbered her inpatience with

| ate students. He hurried by South Field. To his left
students clustered on the shall ow steps of Low Library.
Gordon headed for the physics building, perspiring
fromthe effort of carrying his big brown

sui tcase. Anpbng a knot of students he thought he

Saw a fam liar face.

"David! Hey, David!" he called. But the nman turned
away qui ckly and wal ked in the opposite' direction.
CGordon shrugged. Maybe Selig didn't want to see an
old classnmate; he al ways had been an odd bird.

Cone to think of it, everything here now seened
alittle bit odd, like a photograph of a friend with
somet hing retouched. In the ellow sumer |ight the

buil dings I ooked a little nmore scruffy, the people wan
and pale, the gutters slightly deeper in trash. A block
away a drunk | ounged on a doorstep, drinking from
something in a brown paper bag. Gordon picked up

his pace and hurried inside. Maybe he had been in
California too long; everything that wasn't crisp and
new struck him as used up

Cl audi a Zi nnes was unchanged. Behind her warm

eyes lurked a glinting intelligence, distant and

amused. Gordon spent the afternoon with her, describing
hi s experinents, conparing his apparatus and

techni ques with her |aboratory. She knew of spontaneous
resonance and Saul Shriffer and the rest. She

found it "interesting," she said, the standard word
that commtted you to nothing. Wien Gordon asked

her to try to duplicate the exper'tnent w th Cooper, at'
first she brushed aside the idea. She was busy, there
were many students, the tine on the big nuclear resonance
magnets was all booked up, there was no

nmoney. Gordon pointed out how simlar one of her

present setups was to his own; sinple nodifications
woul d nmake it identical. She argued that she didn't

have a sanpl e of indium antinoni de good enough

He produced five good sanmples, little slabs of gray:
here, use them any way you want. She arched an eye-
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brow. He found hinself slipping into a persona he

had forgotten--pushy yid school boy, hustling the
teacher for a better grade. O audia Zinnes knew t hese
routines as well as anybody living, but.gradually his
pressure piqued her interest. Miybe there was sonething
to the spontaneous resonance effect after all.

Who could tell, now that the waters around 'it had
been muddi ed so? She gazed at himw th the warm
brown eyes and said, "It's not for that you want nme to

Bu-a warning finger--let the curves speak for thensel ves.
He smiled and nade little jokes and felt a little
eerie, living in his student persona again, but sonmehow
it all cane together and worked. C audia Zinnes

slipped from"nmaybe" and "if" to "when" and then,

seem ngly without noticing the transition, she was
scheduling some tine on the NVMR rig in Septenber

and Cctober She asked after sone of his classnates,
where they were, what sort of jobs. He saw suddenly
that she had a true affection for the young people who
passed t hrough her hands and out into the world. As

she left she patted his arm brushed sone lint fromhis
danmp sunmmrer j acket.

As he wal ked away across South Field he renenbered

the undergraduate awe that ran through him

in those first four |long, hard years. Col unbia was
impressive. Its faculty was world fanous, the buil dings
and | aboratories inposing. Never had he suspected

that the place mght be a mll grinding out

intelligent trolls willing and able to wire the circuits,
draw the di agrams, to spin the humm ng wheel s of

i ndustry. Never had he thought that institutions

could stand or fall because of the vagaries of a few

i ndividuals, a few tininspected biases. Never. Religions
do not teach doubt.

He took a taxi crosstown. The cab banged into pothol es
on sone of the side streets, a jarring contrast
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with California' s snooth boul evards. He was just as
gl ad Penny had refused to come; the city wasn't at its
best on the grill of August.

They had been tense with each other since the

marriage thing cane up. Maybe a short separation

woul d hel p. Let the whole subject drift downstream
into the past. Gordon watched the blur of faces going
by outside. There was an earthen hum here, like the
sound the | RT nade goi ng under Broadway.. The hol | ow,
heavy runbl e seened to hi mstrangel; threatening

with its casual rem nder of other people going

about their other lives, totally ignorant of nuclear
nagnetic resonance and eni gmatic sun-tanned Cali - orni ans.
Hi s obsessions were nerely his, not universal

And he realized that every tine he tried to focus

on Penny his mind skittered awa)5 into the safe recesses
of the spontaneous resonance nuddl e. So

much for being captain of his fate.

He got out of the cab into the street where he grew

up, blinking in the watery sunlight. Same beat-up

trash cans adding their perfune, sanme grillwork,

same Grundwei ss grocery down the corner. Dark-eyed
young housew ves toting bags, herding their

chattering children. The wonmen were conservatively
dressed, the only hint of undercurrents being their
broad, |ipsticked, sensuous nouths. Men in gray

busi ness suits hurrying by, black hair cropped short.
Hi s nother was on the landing, arnms spread w de,

as he canme up. He gave her a good-son kiss. Wen he
came into the old living roomwith its funny, close
flavors--'"t's in the furniture, the stuffing, it's with
us for life," she said, as though the stuffing was
imortal --it washed over him He decided to just |et
everything go. Let her tell himthe nonths of carefully
stored gossip, show the engagenent pictures of distant
relatives, cook him"a good hone neal, for
once"--chopped liver, and kugel and fianken. They |istened
to cal ypso rhythns on the anci ent brown

Motorola in the corner. Later they went down to see

the Grundwei sses"He tells me three tines, bring
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that boy down. 1'Il give himan apple like before"--
and around the block, ha' fling friends, discussing seriously
the statistics of earthquakes, heaving a softbal
into the waning sumrer light for a bunch of kids
playing in a lot. The next day, just fromthat one
throw-"Can you believe it?"--his armwas sore

He stayed two days. His sister came over, cheerfu

and busy and oddly calm Her dark eyebrows noved

with each arch of a sentence, each surge of her face,
maki ng danci ng parent heses. Friends dropped by.

Gordon went all the way over to 70th Street to get

sone California wine for these occasions, but he was

the only one who drank nore than a glass. Still, they
tal ked and joked with as nuch aninmation as any La

Jolla cocktail party, proving al cohol an unnecessary |u2
bricant.

Except his nmother. She ran out 'of nei ghborhood

news soon enough and then relied on his friends or

his sister to carry the conversation. Alone with him

she said little. He found hinself slowy drawn into

this vacuum The apartnment had been thick with talk

as he grew up, except in the last times of his father,
and a silence here unnerved him GCordon told his

nmot her about the battle over his work. O Saul

Shriffer. (No, she had not seen the TV news, but she
heard. She wrote him renmenber?) O spontaneous
resonance. O Tulare's warning. And finally, of Penny.

H s nother didn't, wouldn't, couldn't believe a girl
woul d turn down a man |ike her son. Wat coul d she

be thinking of, to do that? Gordon found this response
unexpect edly pl easing; he had forgotten the ab'tlity of
nmot hers to shore up sons' egos. He confessed to her

t hat sonmehow he had gotten into the habit of thinking

he and Penny woul d settle into sonething nore conventiona
("respectable,"” his nother corrected). It had

cone as a surprise that'Penny wasn't thinking in parallel
Sonet hi ng had happened to himthen. He tried

to explain it to. his mother. She made the fanmiliar, encouraging
sounds. "Maybe, | don't know, it was

Penny | wanted to hold on to, now that everything
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el se is going kaput But that wasn't quite what he
meant, either: He knew the words were fal se as soon
as they were out. Hi s nother picked up on them
though. "So she doesn't know what's what, this is a
surprise? | tried to tell you that." Gordon shook his
head, sipping tea, confused. It was no use, he saw. H
was all junmbled up inside and he suddenly didn t

want to tal k about Penny any nore. He started on the
physics again and his nother clattered the spoons and
teapot with fresh energ 'smling, "Good work, yes,
that's good for you now. Show her what she's | ost

by-" and on she went, |onger than CGordon want ed.

He felt a nomentumbuilding in him an urgency. He
Veered fromthese nuddy matters of wonen. As his

mot her' s voi ce droned in the heavy air he thought
about d audia Zinnes. He shuffled nunbers and

wprent in his head. He was maki ng sonme pl ans

en her phrases gradually penetrated: she thought

he was | eavi ng Penny. "Huh?" he sputtexl, and she

said blankly, '"Well, after that girl rejected you--" An
argunent followed. It rem nded himfar too nuch of

t he debates over when he had to be hone from dates,

and what he wore, and all the other small things that
finally drove himto an apachi xent of his own. It ended
with the sane sad shaking of the head, the "You are
fartootst, Gordon, fartootst..." He changed the subject,
wanted to call up Uncle Herb. ''"He is in Massachusetts.
He bought a consignnent of hats cheap, now

aCeS up there to spread them around The market .fel
poosh when Kennedy woul dn't wear one, you know,

but your uncle figures in New England the nmen, their
heads are cold." She nade nore tea, they went for a
wal k. The sil ences w dened between them Gordon

made no attenpt to bridge them Hi s nother was

aboi | over Penny, he could see that, but he'd had
enough. He could stay |onger, but the spreading silences
promi sed nore trouble. He stayed overni ght,

took her to an of f-Broadway play and topped it off

with crpes at Henry VIII1's. The next norning he

caught the 8:28 United for the coast.
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A
AUGUST
12, ! 963
COCPER LOOKED DOUBTFUL. "YOU THHNK THIS IS
enough?"

"For now, yeah. Who knows?"--CGordon shrugged--"Mybe
for good, too."

"I at least ought to fill in sonme of the high field observations."
"Not that inportant."

"After what that commttee did to ne, | want to
be sure "

"'More data isn't th.e answer. You need nore background
readi ng, nore anal ysis of your data, things

like that. Not nore nunbers churning out of the lab."
"You sure?"

"'You can close out your run by tonorrow. "
"Um Well, okay."
In reality, Cooper probably could strengthen his case

with nore data. Gordon had al ways disliked the
practice of overmeasuring every effect, though,
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nmostly because he suspected it deadened the inmagination
After' while you saw only what you expected

to see. How could he be sure Cooper was

really taking all the data as it came?

This was a justifiable reason for bunping Cooper

t 1
off the NMR rig, but that wasn't why CGordon did it.

Claudia Zinnes would be starting up in Septenber. |f

she found anyt hi ng anonal ous, Gordon wanted to be

runni ng simultaneously.

CGordon cane horme fromthe | ab hungry. Penny

had al ready eaten and was watching the 11 o' cl ock

news. "Want anyt hing?" he called fromthe kitchen
"No. "

"What's that you're watching?"

"March on Washington."

" Unh?"

"Martin Luther King. You know. "

He hadn't been paying any attention to the news.

He asked nothing nore; discussing politics with

Penny would only set her off. She had been el abo-

rately casual since he had returned. There was an

odd truce between them not a peace.

"Hey," he called, comng into the living room

which was lit only by the pale electric glow of the

TV. "Di shwasher won't go on."

“Un huh." She didn't turn her head.

"Did you call?"

"No. You, for once."

"l did last."

"Vell,/"mnot. Hate that. Let it be broke."

"YQu spend nore time with it than nme."

"That'll change, too."

"What ?"
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"Not busting ass to fix nmeals any nore."
"Didn't think you had."
"How d you know. You couldn't fry butter."

"Two points off for credibility," he said |lightly.
"You know | can cook some things, anyway."

"Cone on."
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"I"'mserious," he said sharply. "I'mgoing to be in
the lab a ot and--"

"Loud and prol onged appl ause. "

"For Chrissake."

"I won't be here much, so.
"Neither will | except in and out."
"Least you're doing sonething now "

"Crap, that's not what you're on the rag about."
"Met aphorical rag?"

"Real rag, netawhatever rag--how do | know?"
"I thought you thought maybe real rag. O herw se
maybe you woul d' ve touched nme since you got

back."

n G]_ n

"Didn't notice, huh?"

Gimy: "I noticed."

"Ckay, why?"

"Wasn't thinking about it, | guess."

"Thi nk about it."
"'you know, busy."

"Think I don't know? Come on, Gordon. | saw
your face when you got off that plane, W were going
to have a drink at the E1l Cortez, look at the city.

Lunch. "

"Ckay. Look, | need dinner."

"You dinner, |I'lIl watch the speech."
"Good. W ne?"

"Sure. Enough for later?"
"Later?"

"My nother shoul d've taught me to be nore direct.
Later, when we fuck."

"Ch, yes. Fuck we will."

They did. It wasn't very good.

Gordon broke Cooper's experinment down to the basic
conponents. Then he rebuilt it. He checked each

pi ece for shielding, |ooking for any way an unsuspected
signal could get into the circuitry. He had
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nmost of it reassenbl ed when Saul Shriffer appeared,
unannounced in the | ab.

"Gordon! | was just at UCLA and thought |'d drop
by. "

"Ch, hi," Gordon nurnured, w ping his hands on
an oily cloth. A man with a canera foll owed Saul
into the | ab.

"This is Alex Paturskl, fromLife. They're .doing a
pi ece on exobi ol ogy. "

"I'"d appreciate a few shots," Paturski said. Gordon
mur mur ed yeah, sure, and Paturski quickly brought

in reflecting screens and canera gear. Saul talked
about the reaction to his announcenent. "Dreadful
exanpl e of closed mnds," Saul said. "Nobody is follow ng
up our lead. | can't get anyone in the astrononica
community to give the idea five seconds."”

Gordon concurred, and decided not to tell Saul about
Cl audi a Zinnes. Paturski circled them clicking and
bobbing. "Turn this way a little nore, eh?" and Saul
woul d do as directed. Gordon followed suit, w shing
he wore sonmething nore than a T-shirt and jeans.
This was, of course, the one day he had not worn his
usual sl acks and Oxford broadcl ot h.

"Great, gentlenen, just great," Paturski said in
concl usi on. Saul inspected the experiment a nmonent.
CGordon showed hi m sone prelininary warnup

traces he'd taken. Sensitivity was | ow but the curves
wer e obviously clean resonance |i nes.

"Too bad. More results could open this whole
thing up again, you know." Saul studied him "Let

me know i f you see anything, okay?"

"Don't hold your breath.”

"No, | suppose not." Saul appeared nonmentarily
dejected. "I really thought there was sonething to it,
too."

""Maybe there is."

"Yes. Yes, of course, perhaps there is." He brightened.
"Don't get the idea that it's all over, eh? Wen

it's died out a little, and peopl e have stopped hooti ng
with laughter at the very idea--well, it'll make a
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good article. Maybe. something for Science titled 'Tlt-ing
at Orthodox Wndmills.' That m ght go over."

"Well, Alex and | have to be off. W' re going up
t hrough Escondi do to Pal omar."

"Doi ng sone observing there?" Gordon asked casually.

"No. No, | don't do the observations, you know.
I"'mnore an idea man. Alex wants to take sone pic-

tures, that's all. It's an awesone pl ace."
"d] yes. n

In a nonent they were gone and he coul d get
back to his experinent.

The first day Gordon got the NVR rig back on the air
there were signal -to-noise problens. On the second

day stray | eakage waves clouded the results. One of

the i ndium antinoni de sanpl es acted funny and he

had to cycle the rig down, dunp the cold bath and

pul | the defective sample. That took hours. Only on

the third day did the resonance curves begin to | ook
right. They were reassuringly accurate. They fit theory
quite well, within the crossbars of experinmenta

error. Beautiful, Gordon thought. Beautiful and dull. He
kept the rig running all day, in part to be sure the

el ectronics stayed stable. He found he could take care
of ordinary busi ness--coachi ng Cooper; making up

| ecture notes for the coming senmester; cutting the

tiny gray indium antinonide bars on the hot-wre,

oi | -i mersion setup---and duck into the lab for a

qui ck NVMR measur enent every hour or two. He settled
into a routine. Things got done. The curves renmai ned
nor mal .

"Prof essor Bernstein?" the woman said, her voice
pi tched high and grating. He wondered idly .if her
accent was midwestern. "Yes," he said into the tel ephone.
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"This is Adele Mirrison with Senior Schol astic
Magazi ne. We.-are doing a najor piece on the, uh
claimyou and Professor Shriffer have nade. W are
treating it as an exanple of controversy in science. |
wonder ed- - "

"\Mhy "

" Par don?"

"Way bring it up? |I'd prefer you just forgot about

it."
/

"Well, Professor Bernstein, | don't know, | Pr o-

fessor

Shriffer was npbst cooperative. He said he thought
our readership--which is high school Se-niOrs, you
know-woul d | earn a great deal from such a study."

"' m not
so sure of that."
"Well, Professor,
I"'mafraid I"'monly an assistant editor here,
| dofi't make policy. | believe the article is--yes, here,

it's already in galley form It's nostly
an interview

wi th your coll eague, Professor Shriffer." "Uh huh."
The voice
rose higher. "I was asked to see if you had any

final cooment on the, uh, status of the, uh,
controversy. W
could add it to the galleys nowif---" "No. Nothing
to say."

"You're sure?
The editor asked ne to"

"I"'msure. Let it go as is."

"*Well, all right. W have several other professors
quoted in the article and they nake sonme very critica
comrents. | thought you should know that."

For a monent it tenpted him He could ask their

nanes and listen to the quotations and frame some
reply. The woman was waiting, the phone spitting

that faint hiss of |ong distance. He blinked. She was
good; she'd al nost hooked himinto it. "No, they can
say what they like. Let Saul carry this one." He hung
up. Let the scholastic seniors of this great nation

t hi nk what ever they wanted. He only hoped the article
woul dn't increase the rate of crank visits.
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The summrer sun bl eached everything into a fl atness
stripped of perspective. Penny canme in from surfing
and pl opped down besi de Gordon. "Too nmany

Wi peouts," she explained. "Rip tide, too. Kept sucking
me into the pilings."

"Running is a |ot safer," he observed.
"And boring."
"But not worthless."

"Maybe. Ch, that reminds me I'mgoing up to
see ny parents sone tine soon. |'d go before classes,

but Dad is off on some business trip."
"WWhat rem nded you of that?"

"Huh? Ch. Well, you said running wasn't worthl ess,

and | renmenbered that | had a student |ast senester

who used the longest word in the English

| anguage, deliberately, in a paper | was grading. It's
"floccinaucinihilipilification.' It neans 'the act of esti-

mating as worthless.'"
"Un Really."

"/eah, and | had to | ook the damm thing up. It
isn't in any American dictionary, but | found it in the

Oxford English."
" And?"

"That's the dictionary ny Daddy gave ne."

Gordon sniled and | ay back on the sand, hoisting
an Esquire up to blot out the sun. 'ou're a highly
nonl i near | ady."

"' What ever that means.”

"It's a conmplinent, believe me."
Vel 2t

""Vell what?"

"Do you want to go up to QGakland with me or
not ?"

"at's what this is about?"

"Despite your attenpts to avoid it, yes."
"Attenpts to--? Penny, you' ve been reading too
much Kaf ka. Yes, sure, 1'Il go."

"' When?"

"How should I knoW? It's your trip, your parents."”
She nodded. An odd, pinched expression ap-
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peared on her face, then vani shed. Gordon wondered
what she was eeling but he knew no sinple way to

ask. He opened his nouth to begin a funbling approach,
and then gave up. Was going to Qakl and part

of the courtship dance, taking the boy hone to be

vi ewed? Maybe that was only an east coast phenonenon;
he wasn't sure. After announcing that she

didn't want to marry him and then staying on and
living with himas though things would just keep going
that way, Penny had becone an utter nystery to

him Gordon sighed to hinself, giving up on the

whol e subj ect.

He read for a few ninutes and then said, "Hey, it
says here the Test Ban Treaty is in effect."

"Sure," Penny nurnured, rolling over from her
drowsy sleep in the sun. "Kennedy signed it mnonths
ago."

"I must've missed it." Gordon thought of Dyson

and Orion, a strangely appealing dreamthat was

now dead. Nobody was going to get out to the planets
right away; the space programwould Iinp al ong

on liquid fuel rockets. It struck Gordon that the tines
were pressing in now. New ideas and new peopl e

were conming into the old La Jolla of Chandler's day.
The sane Kennedy who had pushed the Test Ban

and killed Orion was al so federalizing the Al abama
Nati onal Guard, to stop George Wallace from using

t hem agai nst the desegregati on program Medgar

Evers had been killed just a few nonths before.
There was a feeling running through the country

now, that things had to change

CGordon tossed the magazi ne aside. He rolled over

beneath the sun's broiling and began to doze off. A

sea breeze brought a sour reek of the rotting kelp

bank farther down the beach. He winkled his nose.

The hell with the press of the times. Politics is for the
moment, Einstein said once. An equation is for eternity.
If he had to choose sides, CGordon was on the side of

t he equati ons.
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That evening he took Penny out to dinner and then

dancing at the E1 Cortez. It wasn't the sort of thing

he usually did, but the strange, stretching tension between
them needed attention. They tal ked during

di nner. Over drinks afterward, he began, "Penny, the

thing between us, it's conplicated ..." She repli ed,

"No, it's conplex." He hesitated and nurnured,

"Wel I, okay, but ..." She said sharply, "There's a difference."
And for some reason that nmade hi mangry.

He decided to shut up, let the evening go on in

the m ndl ess, evening-out-with-the-w fey way she

seened to like. It was odd how she could be a very
intelligent, unconpromsing literature student one

monent, and then in the next come on as ordinary,

m ddl e- Anerica, relentlessly oatneal. Maybe she

was part of this time, of things changing.

They danced only to the slow nunbers. She

nmoved deftly, lightly, in a slimpink dress. He wore
heavy bl ack shoes | eft over from New York and now
and then would niss the beat. The nal e vocali st

sang, in a bluesy voice, "People stay, just alittle bit
| onger W wanna play, just a little bit nore." Penny
suddenly hugged himto her with remarkably strong
arns. "Sam Cooke," she murnured into his ear He
didn't know what she neant. The idea of know ng

who had conposed a certain pop song seened, well,
faintly incredible.
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\

" AUGUST 28, 1963

THE
NO SE LEVEL I N THE NVR MEASUREMENTS

began to rise. Each day it was a little higher. Usually
Gordon woul d notice' the change in the first data-taking
of the morning. He attributed it at first to the

slow failure of a conponent. Repeated checking of

the obvious points in the circuitry turned up nothing.
Testing of the nonobvious didn't help, either. Each

day the noise was worse. At first Gordon thought

this mght be a new sort of "spontaneous resonance"
effect. The signal was too choppy to tell, though. He
spent nore tinme trying to |l ower the signal/noise ratio.
Gradually it cane to take up nost of his working

day. He began to cone in nights. He would sit before

the on-line oscill oscope and watch the traces. Once,
when he had a neeting early the next norning, he.

sl ept overnight in the |lab. A Fourier deconposition

of the noise spectrum showed certain harnonic conmponents,
but this clue | ed nowhere. Meanwhile, the

phase- averaged noi se | evel rose.
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"Cordon? This is Caudia Zinnes."

"Ch, hello. | hadn't expected to hear fromyou so
soon. "

"W have had some delays. This's and thats's.
Not hi ng fundanental, but | wanted you to know we
shoul d be on the air within a week."

"Good. | hope . ."

"Wes. Yes."

A Santa Ana wi nd was bl owi ng outside. It pushed

with a dry, heavy hand through the | ow coastal

mount ai n passes, bringing the desert's prickly touch.
Brush fires broke out in the hills. The red wi nd, sone
natives called it. To Gordon, sealed in his air-conditioned
lab, it was a mld surprise as he left for

honme late at night; the air seened thick and | ayered,
ruffling his hair.

He renenbered this hot, dry touch the next day as

he wal ked across to the chem stry buil ding. Ransey,
unable to reach himin his office, had left a nessage
with Joyce, the department secretary. Gordon crossed

bet ween the buildings on the ornate hexagonal tiered
bridge. Entering the | and of chem stry brought a

sweet -sour aromm, too strong and many-flavored for

the air system s whine to banish. He found Ransey

in a forest of flasks and tubes, tal king quickly and
ureCisely to a graduate student. Ransey titrated a so-tion
as he spvke, pointing out color shifts, adding

a drop of mlky stuff at a crucial nonent. Gordon

found a wel cone chair and sagged into it. This jungle

of clanps and slides and retorts seened possessed

of nmore life than a physics | ab; the knocking

of punps and ticldng of timers was a conplicated

heart, pacing Ransey's earnest search. On the wall

hung a chart of the gigantic nolecular chain that. carbon
di oxi de descends to becone carbohydrate; a | adder

forged by photons. Aliquid scintillation counter
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nmut t ered, tocktocking through a series of isotopically
| abel ed flasks. Gordon shifted, finding a | edge to | ean
on, and toppled a Lily cup. Nothing spilled. He in,
spected it and found a sludge of coffee, thick as glue
and nottled by nmold. Al things here were alive. He

had a sudden vision of this glassy palace as a w | derness
of nucleic acids, responding to the dry brush of

red wind outside. His NVMR | ab seened silent and

sterile by conparison. H's experinents were insul ated
fromthe pulse of the world. For the biochem sts,
though, life cooperated in the study of itself.

Ransey hinself | ooked nore vital, squinting and
hovering and tal king, an ani mal paddi ng through the
"lanes of this chem cal jungle.

"Sorry, CGordon,. had to finish that--say, you | ook
ki nda worn out. This weather got you down, fella?"

CGordon shook his head and rose, follow ng

Ransey to a side office. A slight giddiness swarmed
through him Mist be the air in here, he thought. That,
and the Santa Ana, and his shallow, monentary sleep

of the night before.

Ransey was al ready several sentences ahead of
hi m before Gordon registered the fact. "Wat?" he
said, his voice a croak fromthe dryness.

"l said, the clues were all there. | was just too
blind to see them"
"Cl ues?"

"At first I was just |ooking for prelininary data.
You know, sonething to kick off a grant, get the

fundi ng agencies interested. Defense, | guess. But
that's the point, Gordon--this is bigger than DOD

now. NSF should go for it
" \My?ll

"It's big, that's why. That line, 'enters nolecul ar
sinmulation regime begins imtating host'--that's the
giveaway. | took a solution |like the one that nessage
described. You know, |and runoff stuff, pesticides,
sone heavy netal s--cadm um nickel, mercury.

Threw in some | ong-chain nol ecul es, too. Had a grad
student make themup. Lattitine chain, like the nes-
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sage said. Got a friend at DuPont to | oan nme sone of
their experinental |ong-chain sanples."”

"Coul d you find the I abeling nunbers the nes-
sage gave?"

Ransey frowned. "Nope, that's the puzzler. This
buddy of mi ne says they don't have anything called
that. And Springfield clainms they don't have an
AD45 pesticide, either. Your signal nust've got
messed up there."

"So you couldn't duplicate it."

"Not exactlyrebut who needs exactly? What these

| ong-chain babies are is versatile."

‘gqcl ow can you be---"

"Look, | took the batches down to Scripps. Took
Hussi nger out to lunch, tal ked up the project. Got
himto give nme sonme sea water testing troughs
They're first class<onstant tenperature and salin-

ity, steady nonitoring, the works. Lots of sunlight,
too. And--" he paused, conpressing a smle

"t he
whol e dam thing cane true. Every bit."

"The di atom bl oom part, you nmean?"
"Sure, only that's a |later stage. Those | ong-chain

bastards go |ike Poncho, | tell ya. That sea water
started out ordinary, super-saturated w th oxygen
After two nonths we started getting funny readi ngs
on the oxygen columm. That's a measurenent of the
oxygen budget in a vertical colum of water, maybe
thirty nmeters high. Then the plankton started to go.
Just crapped out on us--dead, or funny new forms."

" How?"

Ransey shrugged. 'Your nessage says 'virus im
printing.' Minbo-junbo, | think. Wat's virus got to
do with sea water?"

"What has a pesticide got to do with plankton?"
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"Yeah, good point. W don't know. That other

phrase you had--'can then convert pl ankton neuro

jacket into its own chem cal formusing anbi ent oxy-

gen content until level falls to values fatal to nost of
the hi gher food chain'--sounds |ike somebody

knows, right?"
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"Apparently."

'Yeah, 'cuse that's smack on what we found."
"It scavenges the oxygen?"

"And how." He cocked an eyebrow. "Spreads like

a sonofabitch, too. That nixture turns the plankton
into itself, seens |like. Makes sone pretty |ethal side
products, too--chlorinated benzenes, polychlorinated
bi phenyl s, all kinds of crap. Have a squint at this."

A phot ograph, produced with a flourish froma

folder. Alean fish on a concrete slab, eyes'glazed. Its
i ps bulged, green and laced with filanents of bl ue.

A pal e sore bheneath the gills.

"Lip cancers, assynetries, tunors--Hussinger

turned white when he saw what it did to his sanple
stock. See, he usually doesn't worry about pathogens
getting into the troughs. Sea water is cold and salty.
It kills disease-carriers, all except sone ..."

CGordon noticed the pause. "Except what?"
"Except some viruses, Hussinger said.”

"Uh huh. "Virus inprinting.' And these fish---"

"Hussingr isolated ny troughs and stopped it.
Al ny sanple fish died."

The two nmen stared at each other. "I wonder
who's using it down in the Amazon," Ramsey said
softly.

"Russi ans?" The possibility now seened quite rea
to CGordon.

"Where's the strategic advant age?"

"Maybe it's sone kind of accident."”

"I dunno ... You still don't know why you're get-
ting this over your NWR rig?"

"No. "

"That Saul Shriffer crap”

CGordon waved it away. "Not ny idea. Forget it."

"W can't forget this.'
phot o.

Ransey held up the fish

"No, we can't."
"Hussinger wants to publish right away."

"CGo ahead."
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"'you sure this isn't a DOD thing you' re working
on?"

g/ o, |ook--that was your idea."
"You didn't knock it down."

‘get's say | didn't want to expose nmy source. You
can see what happened when Shriffer got hold of it."

"Yeah." Ransey peered at him a distant and assessing
| ook. '"'you're pretty sly."

CGordon thought this was unfair. "You brought up

the DOD angle. | said nothing.',
"Ckay, okay. Tricky, though.

Gordon wondered if Ransey was thinking to hinself,
Shifty Jew. But he caught hinself as he thought it.
Christ, what paranoia. He was getting to sound |ike
his nother, always sure the goyimwere out to get
you.

"Sorry about that," Gordon said; "I was afraid you
woul dn't work on it if | didn't, well "

"Hey, that's okay. No big deal. Hell, you put ne
onto a fantastic thing. Really inportant."

Ransey tapped the photograph. Both nen stared

at it, reflecting. A silence fell between them The
fish's lips were swollen balloons, the colors horribly
out of place. In the quiet Gordon heard the | ab outside
the small office. The regul ar chuggi ng and ticking

went on unm ndful of the two nen, rhythns and

forces, voices. Nucleic acids sought each other in the
capillaries of glass. An acid snell cut the air. Enanel ed
| i ght descended. Ticktock ticktock

Saul Shriffer gazed out fromthe cover of Life with a
casual self-confidence, arm draped over a Pal onar

tel escope nmount. Inside, the story was titled BATTLI NG
EXOBI OLOGE ST. There were pictures of Saul

peering at a photograph of Venus, Saul inspecting a
model of Mars, Saul at the control panel of the G een
Bank radio tel escope. One paragraph dealt with the

NVR nessage. Beside the big magnets stood Saul,

with Gordon in the background. Gordon was | ooking

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (364 of 538) [5/21/03 1:03:46 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt
TI MESCAPE

into the space between the magnet. poles, apparently

doi ng not hi ng. Saul's hand hovered near some wiring,

about to fix it. The NWR signals were described

as "controversial" and "strongly doubted by nmpbst astrononers.”
Saul was quoted: "You take some

chances in this field. Sonetimes you |l ose. Them s the

br eaks. "

"Gordon, your name is in here once. That's all,"
Penny sai d.
"The article's about Saul, renenber."”

"But that's why he's in here. He's riding on
your

Mocki ng: "My success."
Gordon tossed the drawi ng on Ransey's desk. "Did
| give you a copy of this?"

Ransey picked it up and winkled his brow. "No.
What is it?"

"Anot her part of the signal."

"Ch yeah, | renenber. It was on TV."

"Right. Shriffer showed it."

Ransey studi ed the interweaving curves. "Y' know,

I didn't think anything of this at the tine. But ..."
"Yes?"

"Well it |ooks |ike sone sort of nolecular chain to
me. These dots ..."

"The ones | connected up?"
"'Yeah, | guess. You drew this first?"

"No, Saul unscranbled it froma coded sequence.
What about then®"

"*Well, maybe it's not a bunch of curves. Maybe the
points are nol ecules. O atons. N trogen, hydrogen,
phosphorus. "

"Like in DNA "

""Well, this isn't DNA. Mre conplicated."
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"gqVlore conplicated, or nore conpl ex?"
"Crap, | don't know. What's the difference?"

"You think it has some relation to those | ong-chain
mol ecul es?"

"Could be."
"Those in-house nanmes. Dupont and Springsome-thing."

"Dupont Anal agan 58. Springfield AD45."
"Could this be one of those?"

"Those products don't exist, | told you."

"Ckay, okay. But could they be that kind of
t hi ng?"

"Maybe. Maybe. Look, why don't | see if | can fig-
ure this thing out."
" How?"

"Well, try assigning atons to the sites in the
chai ns. See what works."

"The way Crick and Watson di d DNA?"
"Wl |, yeah, something like that."
"Great. Maybe that'll unravel sone of--"

"Don't count on it. Look, the inportant thing is
the experiment. The oxygen |l oss, the fish. Hussinger

and | are going to publish that right away."
"CGood, fine, and--"

"'You don't m nd?"

"Huh? \Wy?"

"l mean, Hussinger says he thinks we should publish
it together. If you and | want to do a paper on

the nmessage and its content; Hussinger says, that's
anot her--"

"Ch, | see." CGordon rocked back in his chair. He
felt worn down.

"I mean, | don't go along with himon that one,
but..."

"No, never mnd. | don't care. Publish it, for
Chri ssakes. "

""You don't m nd?"

"All I did was say, look into it. So you | ooked and
you found sonething. Good."

"I't wasn't ny idea, this Hussinger thing."
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"1 know that."
"Well, thanks. Really. Look, I'Il follow up on this
chain picture you got here."
"If it is a chain."
'Yeah. But | nmean, maybe we can publish that. Together."
"Fine. Fine."
The resonance curves remai ned snmoot h. However,
the noise level continued to rise. Gordon spent nore
of his tine in the laboratory, trying to suppress the
el ectromagnetic sputter. He had nost of his lecture
notes for the graduate course in C assical Electromagnetism
finished, so he was free to pursue research
He abandoned his sanpl e preparation, however, in
favor of nore tine on the NVR rig. Cooper was stil

digesting his own data. The noise would not go
away.
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CHAPTER THI RTY

1998

HE BANGED THE QUTER OFFI CE DOOR SHUT AND

t hunped across the ol d broad-boarded fl ooring. He

had a respectably ancient office, just off Naval Row,
but at times he would just as soon have had | ess

oil ed wood and nmore nmodem air-conditioning. |an

Pet erson, returning froma norning-1long neeting,
dumped a file of papers on his desk. His sinuses had
a stuffed, cottony feel. Meetings invariably did that.
He had felt a thin haze descend on his mind as the
meeting progressed, sealing himoff from nuch of

the tedious detail and bickering. He knew the effect
fromyears of experience; fatigue at so nmuch talk, so
many qualified phrases, so many experts covering
their asses with carefully inpersonal judgnents.

He shook off the mood and thumbed into his

desktop Sek. First,' a list of incomng calls, arranged
by priority. Peterson had carefully sorted out nanes
into lists, so the answering Sek conputer would

know whether to alert him The |ist changed weekly,

as he noved from problemto problem People who
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had once worked with himon a proi ect had an annoyi ng
tendency to assune that they could then ring

hi m up about continui ng secondary issues, even

months or years |later.

Second, incom ng nenos, flagged with deadlines
for reply.

Third, personal nmessages. Nothing there this tinme
except a note from Sarah about her bl oody parey.

Fourth, news itens of interest, broken down into
abstracts. Last, mnor unclassifiable itens. No tine
for that today. He reviewed category One.

Hanschman, probably wailing about the netals

probl em Peterson deflected at one to an assi stant

"by typing in a three-letter synbol. ElIehl ouh, the
North African, with a last-gasp plea for nmore fly-ins
to the new drought region. That he routed up to
Opuktu. He was the officer in charge of selecting

who got the grain and nol asses shipnments; |et him
take the flak. Call fromthat Kiefer in La Jolla, flagged
urgent. Peterson picked up his tel ephone and

punched through. Busy. He stabbed Repeat Call and
said "Dr. Keffer" so the tape could add it to the "M.
Peterson of the World Council is urgently trying to
reach" nessage which now would try Kiefer's

nunber every venty seconds.

Peterson turned to the nenos and brightened. He
punched for a screening of his own nmeno, dictated
while riding to work this norning and machi ne-typed.
He had never tried the system before.
--are you certain you---oh, yes, | Isee the light go
[ sea
fore

cant

on
for autorite God why,/can, tthey spell any-

I four
ithere
[fore
thing out correctly |[their certainly is space {for
four
Iwite

another letter all |right here goes paragraph ah
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two
{see [their

have
to hit the button |
isn't /therea oh

too
Sea

contextual option key, right

Sunmary for Sir Martin on Coriolis Proposa

Conmittee agrees the logical Isight uh s-i-t-e for the fully'

|site
depl oyed systemis in the Gulf Stream hope |'ve got those capital-
izations right off the Atlantic coast of Mam period yes. Themis
a four not oh special spelling button. | suppose k-n-o-t, them a
four knot current steady and reliable. Those currants rotate the gi-
ant turbine fans, produring enough electricity for all Florida. The
turbines are admittedly huge, 500 neters in dianeter However, |
woul d paraphrase the technical discussion as saying they am bas-
ically Victorian engineering. Large and sinple. Their flating hul
is 345 neters long and they hang fully 25 neters bel ow the sur-
face. That's enough for passing ships to run safely over. The an-
choring cables have to go dowmn | that s t-wo mles msone

/two

pl aces. That is minor conpared to the cables carrying power to

| and, but technical branch says that probably has no bad side ef-
fects either.

Qur projections are that the nearest candi datesnatural gas

from seaweed and ocean thermal energy conversion--am hope-

| essly behind Coriolis. The nane, as you undoubtedly know and |
didn't, springs froma French nmat hemati dan who had a hand in
showi ng why ocean currents go as they do. Effects of the earth's
rotation and so on.

The snags are obvious. Having 400 of these slowing the Qulf
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Stream m ght be dicey. The weather pattern for much of the Atlan-
tic Ccean hinges on that current, which sweeps by the US and
Canada and then out to sea and back to the Caribbean is that the
spelling nust be. A full-scale numerical sinulation on the omi all
caps OVWNI conmputer shows a neasurable effect of one percent.

Saf e enough, by current guidelines.

Negative political inmpact is mnimal. Introducing 40 gigawatts

to that area will silence criticismof our halt to fishing, | should
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believe. | therefore advise pronpt approvals. Yours sincerely et

cetera.

Pet erson grinned. Renarkable. They even assigned.

the nost probabl e hononym He corrected the piece

and sent it off through the electronic labyrinth to Sir
Martin. Conmmittee fl otsam and jetsamwas for the
assistants; sir Martin saved his tine for judgnents,
the delicate bal ancing act above 'the flood of information.
He had taught Peterson a good deal, all the way

down to such fine points as how to speak on a conmittee
where your opponents are lying in wait. Sir

Martin woul d pause and breathe in the middle of his
sentences, then rush past the period at the end and

on for a clause or two into the next sentence. No one
knew when to nmake a snooth interruption

Pet erson asked his Sek for an update. He found

the Kiefer call still facing the bl ank buzzing of a busy
signal and two underlings |eaving recorded nessages

he woul d check | ater.

He reclined in his arnchair and studied his office

wall. Quite an array, yes. Pseudoparchnment dtations

for bureaucratic excellence. Photos of hinself beside
various charismatic sloganeers with their buzzword

bi bl es. Practitioners of |eaderbiz, smling at the canera.

The committee neeting this norning had its share

of those, along with earnest biochenists and nunerica
met eor ol ogi sts. Their reports on the distribution

of the clouds were unsettling but vague. The cl ouds
were further exanples of "biological cross function,"”
an all-purpose. termmeaning interrelations nobody

had t hought of yet. Apparently the circunpolar w nd
vortex, which had shifted towards the equator in recent
years, was picking up sonething fromthe re-

e

On near the bl oom The unknown bi ol ogi cal agents
ing carried by the clouds had caused w thering of
the Green Revolution crop strains. Besides giving
uni form high yields, the G een Revolution plants
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al so had uni form weaknesses. |If one becane di seased,
they all did. How devastating the strange

yel lowtan cl ouds m ght be was unknown. Sonething
odd was in the biocycle, but research had not

roi eced together the puzzle as yet. The neeting had
ken up into rivulets of indecision. Belgian biolo-

gi sts argued with plunp disasterol ogists, neither
with any hard evidence.

Pet erson pondered what it night nmean, while |eaf-ing

t hrough sone reports. Inventories, assessnents,

specul ative cal cul ati ons, order-of-nmagnitude truths

Sone were in the clunky gingerbread of Cyrillic, or

the swoops of Arabic script, or Asia's ant squiggles,

or the squared-off nmachine type of MbdEng. A tract

on Erdwi senschaft nmade man a mnor statistical nuisance,
a bug skittering over a world reduced to

nouns and nunbers. Peterson was at tinmes entranced

by the mix of minds in the Wrld Council, the encycl opedic
power they tapped. Voices, a babble of

voi ces. There was the furious energy of the Gernans;

the austere and finally constricting logic of la bella
France; the Japanese, snothered now in industrial excess;
strangely sad Anmericans, still strong but like an

agi ng boxer, swinging at sparring partners no |onger
there; the Brazilians, wandering now onto the world
stage, blinking into the spotlight, dazed. Severa

years ago he had gone on a tour of Ethiopia with a

cl ucki ng band of international future-seers and

wat ched their calculus collide with life. In dusty red-rocked
gorges he had seen nen attacking and scattering

ant hills to snatch away the crunbs of wheat

stored there. Naked wonen, colored |ike nud and

with thin sacks fr breasts, clinbed mnosa trees to

clip the green shoots of fresh growh, for soup. Children
gathered stuff like briars, to chew for noisture.

Trees were stripped bare of bark, gnawed at the

roots. Skel etons baked white and | um nous near

bracki sh water hol es.

The forecasting methodol ogi sts had pal ed and
turned away.
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When he was a boy he had wat ched the Naffona
Geographi c prograns on TV and come to think of the

al most mythic beasts in Africa as distant friends,

ral aying on the horizon of the world. Lions, vast and
zy. Graffes, their stiff-necked | ope taking themtee-

te rng into the distance. He'd had a boy's dreany

| ove of them Now they were nearly gone. He had

| earned a |l esson there, in Africa. Soon there would be
not hi ng bigger than a man on the planet that was not
already a client, a housepet. Wthout the giants manki nd
woul d be alone with the rats and the cockroaches.

Worse, perhaps, he would be alone with

hinsel f. This fuzzy issue had not occupied the

futurol ogists. They cl uckcl ucked over butter nountains
here versus starvation there, and supplied their

own recipes. They loved their theories nore than the
worl d. Forrester, rattling his nunerical fantasies |ike
beads; Heil broner, Urging mankind into a jail so they
all could be sure of eating; Tinbergen, who thought

one good crisis would shape us up; Kosol apov,

whose Marxi st optimsmsat waiting patiently for the
hacksaw of history to cut away capitalism as though
overty were civilization's headcold, not a disease;

is opposites, the followers of Kahn, with cocky as-

surance that a few wars and sone starving woul dn't

get in the. way of higher per capita income; Schu-nmacher's
disciple, with his shy faith that the hydrocarbon

cartels woul d decide cottage industries were

best after all; and Renmuloto, the Third Industria

Revol utionist, seeing salvation in our starry satellites.

Pet erson renenbered with a snmle that the US

Depai :tnment of the Interior had made a thorough prediction
of trends in 1937, and had m ssed atom c energy,

computers, radar, antibiotics, and Wrld War 1I1

Yet they all kept on, with this sinple-mnded |inear
extralv. olation that was, despite a bank of computers

to refine the nunbers, still nerely a new way to be

stupid in an expensive fashion. And they were filled

with re,c, ipes. Oder up nore fellowfeeling; y'see,

and we Il do better. To survive now Man had to be
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more patient, preferring | ong-range rational solutions
to gl obal problens, while suspending his nasty old
irrational demands for short-range |ocal fixes. They
all w shed some Lockei an dream of the future, a natura
| aw whi ch set forth human rights and human

obligations sinultaneously. An unwitten |aw, but
reachabl e by reason. A nythol ogy of stoic endurance
woul d do the job, get us through the pinch. But who
had one for sal e? The secular faith in the technol ogi ca
fix had trickled away i nto astrol ogy and worse
Jefferson's descendants were sucki ng up whatever
liberties they could and | eaving for posterity a
used-up garbage dunp. Au revoir, Etats-Unis! Check
your becl ouded vi sion at the door. Peterson gl anced

at the one itemon his wall that was out of place, a
century-old sanpler:

Al'l nature is but art, unknown o thee;

Al'l chance, direction, which thou canst not .see;
Al'l discord, harnony not understood;

Al partial evil, universal good;

And spite of pride, in erring reason spite

One truth is clear: whatever is, is right.

He | aughed as the tel ephone rang.

"Hell o, lan?" Kiefer's voice was thin and reedy.

"Happy to hear fromyou," he said with artificia

friendliness.

"I don't think you'll be so happy in a mnute."
"Ch?" Kiefer had not responded with the expected
jovial banter that usually opened executive conversations.

"We've turned up the underlying process in that
di at om bl oom "

"CGood, then you can rectify it."

"BEventual |y, yeah. Problemis, it's a runaway. The
process enters a phase where it can take the jacket of
the pl ankton and change that nmaterial into the origina
pesti ci de- based mol ecul es. "
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Peterson sat very still and thought. "Like a reli-

gi ous novenent," he said to have sonething to say.
"Huh?"

"Turns heathen :nto apostles.”

"Well ... yeah. Point is, that's what nakes it
spread so fast. Never seen anything like it. It's got a
lot of the lab guys worried."

"Can't they find an ... antidote?"
"In tinme, probably. Trouble is, we haven't got

much tine. This is an exponential process."'
"How much ti me?"

"Mont hs. Months to spread to the other oceans.™

“Christ."

""Yeah. Look, -1 don't know how ruch pull you've

got there, but 1'd like this result taken fight to the
top."

"I'"ll do that, certainly."
"Good. |'ve got a technical report on LogEx fight

now. |'Il transmit it on key, okay?"
"Right. Here, I"'mreceiving."
"CGood. Here it cones."

It was Sir Martin who saw the connection. There was

very little transfer of vapor fromthe ocean's surface

into cloud formation. But suppose the inpurity in

the bl oom coul d convert the cellular jackets of living

m croorganisns into itself. Then a trivial anmount of

the stuff, given tine, could spread through a cloud.
Transport through the air was quick. Certainly it was

much faster than through contact at the biological interface,
at the working surface between the bl oom

and the living sea.

Peterson made his way into the twilight that prevailed
inside the restaurant. O at least it called itself

a restaurant; all he could see was people sitting on
the floor. Incense curled into his nostrils, making him
want to sneeze.
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"lan! Over here!"

Laura's voice cane from sonmewhere to the left. He

felt his way along until he could make her out, sitting
on pillows and sucki ng sonething mlky

through a straw. Oriental nusic drifted through the
room He'd known as soon as he set out that it was

a mstake to neet some girl he'd had it off with, sinply
because she was goi ng through sone sort of crisis.

The California news and the stir it was causing

in the Council had kept himpinned to his desk

t hroughout the night. The technical types were hysterical
Sone senior people wote off that fact, on the

grounds that the technical people had been fairly

al arned before, and were proved wong. This tine

Pet erson was not so sure that that easy | ogic made
sense.

"Hello. | really would have preferred to nmeet you
at ny dub. | nmean, this is quite all right, but--"

"Ch no, lan, | wanted to see you in a place | knew.
Not some stuffy men's club."”

"It's really very pleasant, not stuffy at all. W can
go round and have a |light supper--"

"I wanted t O show you where |I' m worKki ng,
t hough. "

"You work here?" He | ooked round incredul ously.
"I't's .nmy day off, of course. But it's a job, and a
bl ow for independence!"

"Ch. | ndependence. "

"Yes, it's exactly what you told me to do. Renenber?
I'"ve noved out on ny parents. Quit Bowes &

Bowes, and cone to London. And got a job. Next

week, I'll start acting classes."

"Ch. Oh, that's very good."

A waiter materialized out of the gloom "Wuld
you like. to order, sir?"

"Ah, yes. Wi sky. And sone food, | suppose."
"They have great curries."
"Beef, then."

"I amsorry, sir, we have no neat dishes."

"No bl oody neat ?"
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"This is a vegetarian restaurant, lan. Really tasty.
It's fresh, brought in every day. Do try it."

"Ch, Christ. A biryani, then. Egg."

"lan, | want to tell you all about ny, ny escape
fromny parents, and ny plans. And | want your advice
on getting into acting, |'msure you know many,

many peopl e who know how to do it."

"Not really. I'"'min governnent, you know. "
"Ch, but you rmust, |'msure you do. If you'll just
think a bit, I"'msure ..." and as she rattled on

Pet erson saw he had indeed nade a nistake. He had

felt he needed a break fromthe tension at the Counci
center, and Laura's tel ephoning had cone at precisely
the right moment to lure him He had let the

monent dom nate his better judgment. Now he had

to eat some dreadful neal in a restaurant kept dark
because they didn't want you to see the dirt, and into
the bargain he had to be hustled by this shopgirl.

Pet erson grimaced, certain she wouldn't see himin
this light. Well, at |east he was going to get a nea
out of it; fuel for the work that was certain to cone.
And he did need a break fromSir Martin. "Do you

have a pl ace nearby?" he asked.

"Yes, in Banbury Road. A closet, nearly, |I'm
afraid."

""" msure |l won't mnd it." He smled in the dark
ness.

file:/lIF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt (378 of 538) [5/21/03 1:03:46 AM]



file://IF|/rah/Gregory%20Benford/Benford,%20Gregory%20-%20Timescape.txt

CHAPTER THI RTY- ONE

MARKHAM SPREAD HI S WORKI NG PAPERS QUT ON THE

narrow little drop tray the airline provided. He had
hours of boring Atlantic crossing ahead, jammed in
next to the wi ndow. Cathy Wckham s equations

swam before him tensor indices beckoning to be
turned this way and that, a dense notation conpacted
with prom se
"Lunch, sir," the professionally blank-faced steward
muttered. This echo of politeness was to put a

gl oss on his casual dunping of a cardboard package

on the drop table. Markham pried open the wedged

boards. A rain of packets thunmped down anong his

papers. They were the now universal, easy-for-them
modul ar units of food. He unw apped one and

found it to be the obligatory rubber chicken. He bit in
reluctantly. PastT, sur. stuff. The only saving grace in
this was the absence of plastic packagi ng, he thought.
The bonbing of the Saudi fields several years ago

had brought an abrupt end to that, and a return to
hunbl e cardboard. The pul py gray surface of the
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package recall ed his boyhood, before hydrocarbons

ruled the wo' fld. The humani zi ng si de of paper containers

was the sinple fact that they accepted the

touch of a pen, would carry a message; plastic's

sheen rejected the inprint of its temporary users.

Idl6 he iotted the new quantum field equations on

the lunchbox. The el egant epsilons and deltas made

their stately march across the UNI TED Al RLI NES

bl ock letters. He chewed absently. Tinme passed.

Mar kham saw a way to separate the tensor 'elenments-:

into several reduced equations. Wth descending

strokes he paired off field conponents. He iotted side

cal culations to check hinself. O her passengers

moved in the distance. In a while the five new equations

|l ay aslant on the ribbing of cardboard. Three he

suspected were old friends: the Einstein equations,
with nodifications for quantum effects when the

| ength scal e becane small enough. These were well

known. The other two seenmed to inply nore. A

deeper sense of the quantum effects added a fresh

termhere, a tangle of tensors there. There seened no

way to reduce the system further. Markham tapped

idly at themw th his pen, frowning.

"Say, give-a!" the man next to himcried out.

Mar kham peered out his wi ndow. An i mense

cloud, sulfurous yellow and veined with orange,
hung ahead of them "First |'ve seen,"” the man said
excitedly. Markham wondered if the pilot would fly
through it. In seconds the wi ndow was hazed by
strands of cloud and Markhamrealized that they
were al ready passing through a | ower segnment of the
yel | ow mass ahead. Fresh wei ght tugged hi m down;
the plane tilted to rise.

"Ri ght ahead of us, folks, is one of those clouds
we' ve been hearing about. |'mtaking us over it, for
a better |ook."

Thi s expl anation seenmed transparently false to
Markham Pilots didn't change altitude for a lark
The cl oud seenmed gravid and sonehow nore solid
than the fluffy white cunulus around it. Threads of
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a coiling, dark blue wound through its cap, giving it
a doned profile.

Mar kham nur mur ed sonet hi ng and went back to

his papers. He copied the new equations off the cardboard
and studied them trying to screen out the

thin, high wail of the engines. An engi neer had once

told himthe new generation of superfast engines

screaned at unbearable | evels. Rockwell I|nternationa

had had to go into cost overrun to blunt the

Jbagged spi kes of sound. Six nonths had been spent to

ury the screech in a reassuring bass blanket, so the

warm ticketed bodies carried inside would remain

woozy and conpl acent in the netallic grasp. Well, it
didn't work for him He had al ways been noi se-sensitive.
He found the earplugs in the flap conpartnent

in front of himand inserted them A bl anket

sealed himin. The only remmant of' the engi ne scream
-was an acoustic trenmor that canme up through his |egs
and settled in his teeth.

He spent an hour testing the new equations. They

gave sensible solutions to limting-case problens he
knew. Taking the scale length small and negl ecting

the gravitational effects, he got the standard equati ons
of relativistic particle theory. Einstein's work

energed easily, with a few fluid strokes of the pen

But when W ckham s equati ons were taken face on,

with no side-stepping onto fam liar ground, they becane
opaque.

He squinted at the short, stubby notation. If he
sliced through this knot of terns here, just dropped
them -but no, that wasn't right. There was nore

than renorsel ess crank-turning to be done here. The
work had to have the right deft feel, to glide forward
on its own nonmentum Beyond the | ogical standards,
there were aesthetic questions. New devel opnents in
physi cs al ways gave you, first, a logical structure that
was nore el egant. Second, once you understood it,

the structure was not only elegant, it was sinpler.
Third, fromthe structure canme consequences that

were nore conplex than before. The ever-present
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trap in seeking. a new path was to invert the steps. It
was hard to express this to a phil osopher; there was
something in the art of mathematics that el uded you,

unl ess you watched for it. Plato had been a great phil osopher
and he had deci ded he wanted the planets

to nove in sets of circles, all conpounded together to
gi ve the observed orbits. But as Ptol eny found out,

the laws that were needed to give those stacked circles
wer e horrendously conpl ex. That woul d nmean

compl ex laws | eading to sinple consequences, the

wong way round. So all of Ptoleny's | abors gave

forth a theory that clanked and groaned, crystalline
spheres grindi ng around, sprockets and wheel s and
rachets whirring in a dooned machi ne.

On the other hand, Einstein's theory was logically
nore el egant than Newton's. Subtle, but sinple. Its
consequences were nuch harder to work out, which

was the right way round. Markham scratched his

beard absently. If you kept that in mnd, you could

di scard many approaches before you began, know ng

they would ultimately fail. There was no choi ce between
beauty and truth, really. You had to wi nd up

with both. In art, elegance was a whore of a word,

bent a different way by each generation of critics. In
physi cs, though, there was sone fragile |l esson to be

| earned frompast mllennia. Theories were nore el egant
if they could be transforned nmat hematically to

other franes, other observers. A theory that renmined

i nvari ant under the nobst general transfornmation

was the nost deft, the nearest to a universa

form Gell-Mann's SU(3) symmetry had arrayed particles
into universal ranks. The Lorentz group;

i sospi n; the catal ogge of properties |abel ed Strangeness
and Col or and Charminthey all cooked gauzy

Nunber into concrete Thing. So to proceed beyond

Ei nstein, one should follow the symmetries.

Mar kham scrat ched equati ons across a yel |l ow pad,
searching. He had intended to spend this time plotting
his tactics with the NSF, but politics was dross
conpared with the actual doing of science. He tried
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di fferent approaches, tisting the conpacted tensor
notation, peering into the naze of mathematics. He

had a guiding principle: nature seenmed to |ike equations
stated in covariant dierential forns. To find

the right expressions--

He wor ked out the equations governing tachyons

in a flat space-ae, doing the exercise as a limted
case. He nodded. Here were the faniliar quantum mechanica
wave equations, yes. He knew where

they |l ed. The tachyons could cause a probability

wave to reflect back and forth in tinme. The equations
told how this wave unction would shuttle, past to
future, future to past, a befuddl ed conmuter. Making

a paradox neant the wave had no, ending, but instead
formed sone sort of standing wave pattern,

like the rippling patterns around an ocean jetty, shifting
their troughs and peaks but al ways returning, an
ordering inposed on the blank face of the churning

sea. The only way to resolve the paradox was to step

in, break up the pattern, like a ship cutting across the
troughs, leaving a swirl of sea behind. The ship was

the cl assical observer. But now Markham added the

W ckham terns, making the equations symetric

under interchange of tachyons. He runmaged

through his briefcase for the paper by Gott that

Cathy had given him Here: A Tine-Symetric, Mtter

and Anti-Mtter Tachyon Cosnol ogy. Quite a piece of
territory to bite off, indeed. But Gott's solutions were
there, lum nous on the page. The Weel er-Feynnan

forces were there, nixing advanced and retarded

tachyon sol utions together wth non-Euclidean suns.

Mar kham bl i nked. In his cottony silence he sat very
still, eyes racing, inmagination |eaping ahead to see
where the equations would fold and part to yield up
fresh effects.

The waves still stood, nutely confused. But there

was no role left for the ship, for the classical observer
The ol d idea in conventional quantum nechanics

had been to let the rest of the universe to be the observer,
let it force the waves to collapse. In these new
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tensor terms, though, there was no way to regress, no
way to let the universe as a whole be a stable spot
fromwhich all things were neasured. No, the universe
was coupled in firmy. The tachyon field wred

each fragnent of matter to every other. Hooking

more particles into the network only worsened

things. The old quantumtheorists, from Heisenberg
and Bohr on, had let in some metaphysics at this

poi nt, Markham renenbered. The wave function col |l apsed
and that was the irreduci ble fact. The probability

of getting a certain solution was proportional to

the anplitude of that solution inside the total wave,
so in the end you got only a statistical weighting of
VWhat woul d cone out of an experinent. But with
tachyons that dab of netaphysics had to go. The

W ckham terms- -

Sudden notion caught his eye. A padsenger in the

next row was clutching at a steward, eyes glassy. H's
face was | aced with pain. A stretched nouth, pale
lips, brown teeth. Mttled pink splotched his cheeks.
Mar kham pul l ed his earplugs. A brittle screamstar-tied
him The steward got the man down on the floor

in the mddle of the aisle and pinned his frantically
dawi ng hands. "I can't--can'tnbreathe!" A stewarl

mur nur ed sonet hing conforting. The man shook

with a seizure, eyes rolling. Two stewards carried

hi m past Markham He noticed an acrid snell com ng
fromthe sick man and winkled his nose, forcing

his gl asses upward. The man panted in the enanel ed
Iight. Markham repl aced his plugs.

He settled again into the enbal m ng quiet, conscious
only of the reassuring hum of the engines.

Wt hout peaks and valleys of sound the world had a
stuffed, spongy feel, as though Maxwel|l's cl assica
ether were a reality, could be sensed at the fingertips.
Mar kham rel axed for a nonent, reflecting on how

much he loved this state. Concentration on an intricate
problem could |l oft you into an insulated, fine-grained
perspective. There were many things you

could see only froma distance. Since chil dhood he
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had sought that feeling of slipping free, of being
snoothly renote fromthe conprom sed churn of the

worl d. He had used his oblique hunmor to distance

peopl e, yes, keep them safely away fromthe center

of where he lived. Even Jan, sometimes. You had to
formfor yourself a lucid | anguage for the world,

to overcome the battering of experience to replace
everyday life's pain and harshness and wetched
dreariness with--no, not with certainty, but with an

i gnorance you could live with. Deep ignorance, but

still a kind that knewits limts. The limts were crucial
Galileo' s blocks gliding across the marble Italian
foyers, their slick slide obeying inertia' s steady
hand--they were cartoons of the world, really.

Aristotle had understood in his gut the awful fact

that friction ruled, all things groaned to a stop. That
was the world of man. Only the childlike game of infinite
pl anes and snooth bodies, reality unwinkl ed,

cast a web of consoling order, infinite trajectories,
harmonic life. Fromthat cartoon world it was al ways
necessary to slip back, cloaking exhilarating flights in
a respectabl e, deductive style. But that did not nean,
when the papers appeared in their disguise of abstracts
and Germani ¢ manneri sms, that you had not

been to that other place, the place you sel dom spoke

of .

He paused in the inpacted hush, and then went on

He wondered distantly if his first guess was right:
t hese new W ckham equations all owed no way out of

t he paradox, because the whol e universe was swept
into the experinent. The consequence of setting up
the standi ng wave was to send tachyons forward and
backward in tinme, yes, but also to spray them at
superlight speeds throughout the entire universe.
Wthin an instant, every piece of matter in the universe
| earned of the paradox. The whol e structure of
space-time became woven into one piece, instantly.
That was the new el enment with tachyons; until their
di scovery, physics assuned that disturbances in the
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space-time netric had to propagate outward at |ight
speed. "

Mar kham real i zed he had been hunched forward,

scribbling mathematical statenments of these ideas.

H s back stabbed himwith small, hot knives. Hs

witing hand protested with a sweet ache. He | eaned
backward, reclining the seat. Bel ow he saw the sl ate-gray
plain of the sea |like a giant blackboard for

God's idle equations. A freighter plowed a wake that
curved with the currents, silver in the sun. They were
descending toward Dulles International on