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CONTACT

-Carl Sagan

For Al exandr a,

who cones of age

with the MIIennium

May we | eave your generation a world
better than the one we were given.

PART |

THE
MESSAGE

My heart trenbles |ike a poor |eaf.
The planets whirl in my dreans.
The stars press agai nst nmy w ndow.
| rotate in ny sleep
My bed is a warm pl anet.
- MARVI N MERCER
P.S. 153, Fifth G ade, Harlem
New York City, NY. (1981)

CHAPTER 1
Tr anscendent al
Nunber s

Little fly,

Thy sunmer's pl ay
My thought!| ess hand
Has brushed away.

Am not |

Afly like thee?
O art not thou
A man |i ke ne?

For | dance

And drink and sing,

Till some blind hand

Shal I brush ny w ng.
-WLLI AM BLAKE
Songs of Experience
"The Fly," Stanzas 1-3
(1795)

By human standards it could not possibly have been artificial: It was the size of a world. But it
was so oddly and intricately shaped, so clearly intended for some compl ex purpose that it could
only have been the expression of an idea. diding in polar orbit about the great blue-white star
it

resenbl ed sonme i nmense, inperfect polyhedron, encrusted with nillions of bow -shaped

barnacl es. Every bow was ainmed at a particular part of the sky. Every constellation was being
attended to. The pol yhedral world had been performing its enignmatic function for eons. It was
very patient. It could afford to wait forever.

Wien they pulled her out, she was not crying at all. Her tiny brow was winkled, and then her eyes
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grew

wi de. She | ooked at the bright lights, the white and green-clad figures, the woman |lying on the
tabl e bel ow

her. On her face was an odd expression for a newborn--puzzl enent perhaps.

* * *

When she was two years old, she would lift her hands over her head and say very sweetly, "Dada,
up." His
friends expressed surprise. The baby was polite. "It's not politeness,"” her father told them "She
used to
scream when she wanted to be picked up. So once | said to her, "Ellie, you don't have to scream
Just say,
"Daddy, up."' Kids are smart. Right, Presh?"

So now she was up all right, at a giddy altitude, perched on her father's shoul ders and
clutching his
thinning hair. Life was better up here, far safer than crawing through a forest of |egs. Sonebody
could step
on you down there. You could get lost. She tightened her grip.

Leavi ng the nonkeys, they turned a corner and cane upon a great spindly-Iegged, |ong-

necked

dappl ed beast with tiny horns on its head. | towered over them "Their necks are so long, the talk
can't get

out," her father said. she felt sorry for the poor creature, condemmed to silence. But she al so

felt ajoy inits
exi stence, a delight that such wonders ni ght be

* * *

"Go ahead, Ellie," her nother gently urged her. There was a lilt in the fanmliar voice. "Read it."
Her

nmother's sister had not believed that Ellie, age three, could read. The nursery stories, the aunt
was

convi nced, had been nenorized. Now they were strolling down State Street on a brisk March day and
had

stopped before a store wi ndow. Inside, a burgundy-red stone was glistening in the sunlight.
"Jeweler," Ellie

read slowy, pronouncing three syllables.

* * *

Quiltily, she let herself into the spare room The old Mdttorola radio was on the shelf where she
remenber ed
it. It was very big and heavy and, hugging it to her chest, she alnpbst dropped it. On the back
were the words
"Danger. Do Not Renobve." But she knew that if it wasn't plugged in, there was no danger in it.
Wth her
tongue between her lips, she renpbved the screws and exposed the innards. As she had suspect ed,
there were
no tiny orchestras and niniature announcers quietly living out their small lives in anticipation
of the nonent
when the toggle switch would be clicked to
little like light
bul bs. Sonme resenbl ed the churches of Mscow she had seen pictured in a book. The prongs at their
bases
were perfectly designed for the receptacles they were fitted into. Wth the back off and the
switch "on," she
pl ugged the set into a nearby wall socket. |If she didn't touch it, if she went nowhere near it,
how coul d it
hurt her?

After a few nonents, tubes began to gl ow warmy, but no sound cane. The radi o was
"br oken, "

on." Instead there were beautiful glass tubes, a
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and had been retired sonme years before in favor of a nore nodern variety. One tube was not
gl owi ng. She
unpl ugged the set and pried the uncooperative tube out its receptacle. There was a netallic square
i nsi de,
attached to tiny wires. The electricity runs along the wires, she thought vaguely. But first it
has to get into
the tube. One of the prongs seened bent, and she was able after a little work to straighten it.
Rei nserting the
tube and plugging the set in again, she was delighted to see it begin to glow, and an ocean of
static arose
around her. dancing toward the cl osed door with a start, she |owered the volunme. She turned the
di al
mar ked "frequency," and came upon a voice talking excitedly--as far as she coul d understand, about
a
Russi an nachine that was in the sky, endlessly circling the Earth. Endl essly, she thought. She
turned the dial
again, seeking other stations. After a while, fearful of being discovered, she unplugged the set,
screwed the
back on loosely, and with still nore difficulty lifted the radio and placed it back on the shelf.
As she left the spare room a little out of breath, her nother came upon her and she
started once
nore.
"I's everything all right, Ellie?"
"Yes, Mom"
She affected a casual air, but her heart was beating, her palns were sweating. She settled
down in a
favorite spot in the small backyard and, her knees drawn up to her chin, thought about the inside
of the
radio. Are all those tubes really necessary? Wat woul d happen if you renoved themone at a tine?
Her
father had once called them vacuum tubes. Wat was happeni ng inside a vacuum tube? Was there
really no
air in there? How did the nusic of the orchestras and the voices of the announcers get in the
radi o? They
liked to say, "On the air." Was radio carried by the air? Wat happens inside the radio set when
you change
stations? What was "frequency"? Wiy do you have to plug it in for it to work? Could you neke a
ki nd of
map showi ng how the electricity runs through the radi o? Could you take it apart w thout hurting
your sel f?
Coul d you put it back together again?
"Ellie, what have you been up to?" asked her nmother, walking by with laundry for the
cl ot hesl i ne.
"Not hi ng, Mom Just thinking."

In her tenth summer, she was taken on vacation to visit two cousins she detested at a cluster of
cabi ns al ong
a lake in the Northern Peninsula of Mchigan. Wy people who lived on a |ake in Wsconsin woul d
spend
five hours driving all the way to a lake in M chigan was beyond her. Especially to see two nmean
and babyi sh
boys. Only ten and el even. Real jerks. How could her father, so sensitive to her in other
respects, want her to
play day in and day out with twerps? She spent the sunmer avoi ding them

One sultry noonl ess night after dinner she wal ked down al one to the wooden pier. A
not or boat
had just gone by, and her uncle's rowboat tethered to the dock was softly bobbing in the starlit
wat er. Apart
fromdi stant cicadas and an al nbst sublim nal shout echoing across the lake, it was perfectly
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still. She I ooked
up at the brilliant spangled sky and found her heart racing.
Wt hout | ooking down, with only her outstretched hand to guide her, she found a soft patch
of
grass and laid herself down. The sky was blazing with stars. There were thousands of them nost
twi nkling,
a few bright and steady. If you | ooked carefully you could see faint differences in color. That

bri ght one
there, wasn't it bl uish?
She felt again for the ground beneath her; it was solid, steady... reassuring. Cautiously

she sat up
and | ooked left and right, up and down the |ong reach of |akefront. She could see both sides of
the water.
The worl d only | ooks flat, she thought to herself. Really it's round. This is all a big ball..
turning in the
m ddl e of the sky... once a day. She tried to imagine it spinning, with mllions of people glued
toit, talking
di fferent | anguages, wearing funny clothes, all stuck to the sane ball

She stretched out again and tried to sense the spin. Maybe she could feel it just a
little. Across the
| ake, a bright star was tw nkling between the topnost branches. If you squinted your eyes you
coul d make
rays of light dance out of it. Squint a little nore, and the rays woul d obedi ently change their
| engt h and
shape. WAs she just imagining it, or... the star was now definitely above the trees. Just a few
m nutes ago it
had been poking in and out of the branches. Now it was higher, no doubt about it. That's what they
meant
when they said a star was rising, she told herself. The Earth was turning in the other direction.
At one end of
the sky the stars were rising. That way was called East. At the other end of the sky, behind her
t he cabi ns,
the stars were setting. That way was called Wst. Once every day the Earth would spin conpletely
around,
and the sane stars would rise again in the sane pl ace

But if sonmething as big as the Earth turned once a day, it had to be noving ridicul ously
fast.
Everyone she knew nust be whirling at an unbelievabl e speed. She though she coul d now actually
feel the
Earth turn--not just inagine it in her head, but really feel it in the pit of her stomach. It was
I i ke descendi ng
in a fast elevator. She craned her neck back further, so her field of view was uncontani nated by
anyt hi ng on
Earth, until she could see nothing but black sky and bright stars. Gatifyingly, she was overtaken
by the
gi ddy sense that she had better clutch the clunps of grass on either side of her and hold on for
dear life, or
else fall up into the sky, her tiny tunbling body dwarfed by the huge darkened sphere bel ow

She actually cried out before she nanaged to stifle the screamwith her wist. That was
how her
cousins were able to find her. Scranmbling down the slope, they discovered on her face an unconmon
m x of
enbarrassnent and surprise, which they readily assinilated, eager to find sone small indiscretion
to carry
back and offer to her parents.

* * *
The book was better than the nmovie. For one thing, there was a lot nore in it. And sonme of the

pi ctures
were awfully different fromthe novie. But in both, Pinocchio--a life-sized wooden boy who
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magically is
roused to life--wore a kind of halter, and there seened to be dowels in his joints. Wen CGeppetto
is just
finishing the construction of Pinocchio, he turns his back on the puppet and is pronptly sent
flying by a well -
pl aced kick. At that instant the carpenter's friend arrives and asks himwhat he is doing spraw ed
on the
floor. "I amteaching," Geppetto replies with dignity, "the al phabet to the ants."

The seened to Ellie extrenmely witty, and she delighted in recounting it to her friends.
But each tine
she quoted it there was an unspoken question lingering at the edge of her consciousness: Could you
t each
t he al phabet to the ants? And woul d you want to? Down there with hundreds of scurrying insects who
m ght
crawl all over your skin, or even sting you? What could ants know, anyway?

* * *

Sonetinmes she would get up in the mddle of the night to go to the bathroomand find her father
there in his

paj ama bottons, his neck craned up, a kind of patrician disdain acconpanying the shaving cream on
hi s

upper lip. "Hi, Presh,” he would say. It was short for "precious," and she loved himto call her
that. Wy

was he shaving at night, when no one would know if he had a beard? "Because"--he sml ed--"your
not her

will know. " Years |later, she discovered that she had understood this cheerful remark only

i nconpl etely. Her

parents had been in |ove.

* * *

After school, she had ridden her bicycle to a little park on the | ake. From a saddl ebag she
produced The
Radi o Amat eur's Handbook and A Connecticut Yankee in King Arthur's Court. After a nmonent's
consi deration, she decided on the latter. Twain's hero had been conked on the head and awakened in
Arthurian England. Maybe it was all a dreamor a delusion. But maybe it was real. Was it possible
to trave
backwards in tine? Her chin on her knees, she scouted for a favorite passage. It was when Twain's
hero is
first collected by a man dressed in arnor who he takes to be an escapee froma | ocal booby hatch.
As they
reach the crest of the hill they see a city laid out before them

"“Bridgeport?' said I...

"*Canelot,' said he."

She stared out into the blue lake, trying to inagine a city which could pass as both
ni net eent h-
century Bridgeport and sixth-century Canel ot, when her nother rushed up to her

"l1've | ooked for you everywhere. Wy aren't you where | can find you? Oh, Ellie," she
whi sper ed,
"sonet hi ng awful's happened. "

* * *

In the seventh grade they were studying "pi." It was a Greek letter that | ooked Iike the
architecture at

St onehenge, in England: two vertical pillars with a crossbar at top--?. If you nmeasured the
circunference of

a circle and then divided it by the dianeter of the circle, that was pi. At home, Ellie took the
top of a

mayonnai se jar, wapped a string around it, straightened the string out, and with a rul er neasured

the circle's
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circunference. She did the sane with the dianmeter, and by |long division divided the one nunber by
t he
other. She got 3.21. That seened sinple enough

The next day the teacher, M. Wisbrod, said that ? was about 22/7, about 3.1416. But
actually, if
you wanted to be exact, it was a decimal that went on and on forever w thout repeating the pattern
of
nunbers. Forever, Ellie thought. She raised her hand. It was the begi nning of the school year and
she had
not asked any questions in this class.

"How coul d anybody know t hat the decimals go on and on forever?"

"That's just the way it is," said the teacher with some asperity.

"But why? How do you know? How can you count decinmals forever?"

"M ss Arroway"--he was consulting his class list--"this is a stupid question. You're
wasting the
class's tinme."

No one had ever called Ellie stupid before, and she found herself bursting into tears.
Billy
Hor st man, who sat next to her, gently reached out and placed his hand over hers. H's father had
recently
been indicted for tanpering with the odoneters on the used cars he sold, so Billy was sensitive to
public
humiliation. Ellie ran out of the class sobbing.

After school she bicycled to the library at the nearby college to | ook through books on
mat henatics. As nearly as she could figure out fromwhat she read, her question wasn't all that
st upi d.

According to the Bible, the ancient Hebrews had apparently thought that ? was exactly equal to
three. The

G eeks and Ronmans, who knew | ots of things about nathematics, had no idea that the digits in ?
went on

forever without repeating. It was a fact that had been discovered only about 250 years ago. How
was she

expected to know i f she couldn't ask questions? But M. Wisbrod had been right about the first
few digits.

Pi wasn't 3.21. Maybe the mayonnaise |lid had been a little squashed, not a perfect circle. O
maybe she'd

been sloppy in neasuring the string. Even if she'd been nmuch nore careful, though, they coul dn't
expect her

to neasure an infinite nunber of decinals.

There was anot her possibility, though. You could calculate pi as accurately as you want ed.
If you
knew sonet hing call ed cal cul us, you could prove fornulas for ? that would I et you calculate it to
as many
decimal s as you had tinme for. The book listed fornulas for pi divided by four. Some of them she
coul dn't

understand at all. But there were sone that dazzled her: ?/4, the book said, was the sane as 1 -
1/3 + 1/5 -
1/7..., with the fractions continuing on forever. Quickly she tried to work it out, adding and

subtracting the
fractions alternately. The sum woul d bounce from bei ng bigger than ?/4 to being snaller than ?/4,
but after a
while you could see that this series of nunbers was on a beeline for the right answer. You could
never get
there exactly, but you could get as close as you wanted if you were very patient. It seened to her
a mracle
that the shape of every circle in the world was connected with this series of fractions. How coul d
circles
know about fractions? She was deternmined to | earn cal cul us.

The book said sonething else: ? was called a "transcendental " nunber. There was no
equation with
ordinary nunbers in it that could give you ? unless it was infinitely |long. She had al ready taught
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herself a
little al gebra and understood what this neant. And ? wasn't the only transcendental nunber. In
fact there
was an infinity of transcendental nunbers. More than that, there were infinitely nore
transcendental nunbers
than ordi nary nunmbers, even though ? was the only one of them she had ever heard of. In nore ways
t han
one, ? was tied to infinity.

She had caught a glinpse of something majestic. Hiding between all the ordinary nunbers
was an
infinity of transcendental nunbers whose presence you woul d never have guessed unl ess you | ooked
deeply
into mat hematics. Every now and then one of them like ?, would pop up unexpectedly in everyday
life. But
nmost of them-an infinite nunber of them she remi nded herself--were hiding, nminding their own
busi ness,
al nost certainly unglinpsed by the irritable M. Wi sbrod.

* * *

She saw t hrough John Staughton fromthe first. How her nother could ever contenplate marrying him-
never mind that it was only two years after her father's death--was an inpenetrable nystery. He
was nice
enough | ooki ng, and he could pretend, when he put his mind to it, that he really cared about you
But he was
a martinet. He nade students conme over weekends to weed and garden at the new house they had noved
into, and then made fun of themafter they left. He told Ellie that she was just begi nning high
school and was
not to look twice at any of his bright young nmen. He was puffed up with imagi nary self-inportance.
She was
sure that as a professor he secretly despised her dead father, who had been only a shopkeeper
St aught on
had nmade it clear that an interest in radio and el ectronics was unseemy for a girl, that it would
not catch her
a husband, that understandi ng physics was for her a foolish and aberrational notion.
"Pretentious,"” he called
it. She just didn't have the ability. This was an objective fact that she night as well get used
to. He was
telling her this for her own good. She'd thank himfor it in later Iife. He was, after all, an
associ ate professor
of physics. He knew what it took. These homilies would always infuriate her, even though she had
never
bef ore--despite Staughton's refusal to believe it--considered a career in science.

He was not a gentle nman, as her father had been, and he had no idea what a sense of hunor
was.
When anyone assumed that she was Staughton's daughter, she woul d be outraged. Her nother and
st epf at her never suggested that she change her name to Staughton; they knew what her response
woul d be.

Cccasionally there was a little warnth in the man, as when, in her hospital roomjust
after her
tonsillectony, he had brought her a splendid kal ei doscope.

"When are they going to do the operation," she had asked, a little sleepily.

"They' ve already done it," Staughton had answered. "You're going to be fine." She found it
di squi eti ng that whol e bl ocks of tinme could be stolen wi thout her know edge, and bl aned him She
knew at
the tine it was childish

That her nother could truly |ove himwas inconceivable. She nmust have renmarried out of
| onel i ness,
out of weakness. She needed sonmeone to take care of her. Ellie vowed she woul d never accept a
position of
dependence. Ellie's father had died, her nother had grown distant, and Ellie felt herself exiled
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to the house

of a tyrant. There was no one to call her Presh anynore.
She | onged to escape.
"“Bridgeport? said |
"“Canelot,' said he."

CHAPTER 2
Coherent Light

Since | first gained the use of reason ny inclination
toward | earning has been so violent and strong that
nei ther the scol dings of other people... nor ny own
reflections... have been able to stop ne from
followi ng this natural inpulse that God gave ne. He
al one must know why; and He knows too that | have
begged HHmto take the light of ny understanding,
| eaving only enough for ne to keep His law, for
anything el se is excessive in a woman, according to
sonme people. And others say it is even harnful

-JUANA | NES DE LA CRUZ

Reply to the Bi shop of

Puebl a (1691), who had

attacked her scholarly

work as inappropriate

for her sex

I wish to propose for the reader's favourable

consi deration a doctrine which may, | fear, appear

wi | dl'y paradoxi cal and subversive. The doctrine in
question is this: that it is undesirable to believe a
proposition when there is no ground whatever for

supposing it true. | nust, of course, adnmt that if such
an opi nion becane comon it would conpletely
transformour social life and our political system

since both are at present faultless, this nust weigh
against it.

- BERTRAND RUSSELL

Skeptical Essays, | (1928)

Surrounding the blue-white star in its equatorial plane was a vast ring of orbiting debris--rocks
and ice, netals and organics--reddish at the periphery and bluish closer to the star. The worl d-
si zed pol yhedron plumeted through a gap in the rings and energed out the other side. In the

ring plane, it had been intermttently shadowed by icy boul ders and tunbling nountains. But now,
carried along its trajectory toward a point above the opposite pole of the star, the sunlight

gl eamed off its nmillions of bow -shaped appendages. |f you | ooked very carefully you night have
seen one of them make a slight pointing adjustnent. You would not have seen the burst of radio
waves washing out fromit into the depths of space.

For all the tenure of humans on Earth, the night sky had been a conpanion and an inspiration. The
stars
were conforting. They seened to denobnstrate that the heavens were created for the benefit and
i nstruction
of humans. This pathetic conceit becane the conventional w sdom worldw de. No culture was free of
it.
Sone people found in the skies an aperture to the religious sensibility. Many were awestruck and
hunbl ed
by the glory and scale of the cosmbs. Ohers were stinulated to the nbost extravagant flights of
fancy.

At the very nonent that hunans di scovered the scale of the universe and found that their
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nost
unconstrai ned fancies were in fact dwarfed by the true di nensions of even the MIky Way Gal axy,
they took

steps that ensured that their descendants would be unable to see the stars at all. For a mllion
years humans

had grown up with a personal daily know edge of the vault of heaven. | the |last few thousand years
t hey

began building and emigrating to the cities. In the last few decades, a major fraction of the
human popul ati on

had abandoned a rustic way of life. As technol ogy devel oped and the cities were polluted, the
ni ghts becane

starl ess. New generations grew to maturity wholly ignorant of the sky that had transfixed their
ancestors and

that had stinulated the nodern age of science and technol ogy. Wthout even noticing, just as
astronony

entered a gol den age nost people cut thenselves off fromthe sky, a cosmc isolationismthat ended
only

with the dawn of space exploration.

* * *

Ellie would | ook up at Venus and inmagine it was a world something |ike the Earth--popul ated by
pl ants and
animal s and civilizations, but each of themdifferent fromthe kinds we have here. On the
outskirts of town,
just after sunset, she would exani ne the night sky and scrutinize that unflickering bright point
of light. By
conpari son with nearby clouds, just above her, still illunminated by the Sun, it seened a little
yel | ow. She
tried to i magi ne what was goi ng on there. She would stand on tiptoe and stare the planet down.
Sonet i nes,
she coul d al nost convince herself that she could really see it; a swirl of yellow fog would
suddenly clear, and
a vast jeweled city would briefly be revealed. Air cars sped anpbng the crystal spires. Sonetines
she woul d
i magi ne peering into one of those vehicles and glinpsing one of them O she would inmgine a
young one,
glancing up at a bright blue point of light in its sky, standing on tiptoe and wonderi ng about the
i nhabi tants
of Earth. It was an irresistible notion: a sultry, tropical planet briming over with intelligent
life, and just
next door.

She consented to rote nmenorization, but knew that it was at best the hollow shell of
education. She
did the mininmumwork necessary to do well in her courses, and pursued other natters. She arranged
to
spend free periods and occasi onal hours after school in what was called "shop"--a dingy and
cranped smal |
factory established when the school devoted nore effort to "vocational education” than was now
fashi onabl e. "Vocational education" neant, nore than anything el se, working with your hands. There
wer e

| athes, drill presses, and other machi ne tools which she was forbi dden to approach, because no
matter how
capabl e she m ght be, she was still "a girl." Reluctantly, they granted her permi ssion to pursue

her own
projects in the electronics area of the "shop." She built radios nore or less fromscratch, and
then went on to
sonet hing nore interesting.

She built an encrypting nmachine. It was rudinmentary, but it worked. It could take any
Engl i sh-
| anguage nessage and transformit by a sinple substitution cipher into sonething that |ooked |ike
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gi bberi sh.

Bui I di ng a nachi ne that would do the reverse--converting an encrypted message into cl ear when you
didn't

know t he substitution convention--that was nmuch harder. You could have the nmachine run through all
t he

possi bl e substitutions (A stands for B, A stands for C, A stands for D...), or you could remenber
t hat some

letters in English were used nore often than others. You could get some idea of the frequency of
letters hy

| ooking at the sizes of the bins for each letter of type in the print shop next door. "ETAO N
SHRDLU, " the

boys in print shop would say, giving pretty closely the order of the twelve nost frequently used
letters in

English. In decoding a | ong nessage, the letter that was nost conmon probably stood for an E
Certain

consonants tended to go together, she discovered; vowels distributed thenselves nore or |ess at
random

The npost comon three-letter word in the |anguage was "the." If within a word there was a letter
st andi ng

between a T and an E, it was alnost certainly H If not, you could bet on R or a vowel. She
deduced ot her

rul es and spent |ong hours counting up the frequency of letters in various school books before she
di scovered

that such frequency tables had al ready been conpil ed and published. Her decrypting machi ne was
only for

her own enjoynent. She did not use it to convey secret nessages to friends. She was unsure to whom
she

m ght safely confide these electronic and cryptographic interests; the boys becane jittery or

boi st erous, and

the girls | ooked at her strangely.

* * *

Soldiers of the United States were fighting in a distant place called Vietnam Every nonth, it
seened, nore
young nen were being scooped off the street or the farm and packed off the Vietnam The nore she
| ear ned
about the origins of the war, and the nore she listened to the public pronouncenents of nationa
| eaders, the
nore outraged she became. The President and the Congress were lying and killing, she thought to
hersel f,
and al nost everyone el se was nutely assenting. The fact that her stepfather enbraced official
positions on
treaty obligations, dom noes, and naked Conmuni st aggressi on only strengthened her resol ve. She
began
attending neetings and rallies at the coll ege nearby. The people she nmet there seemed nuch
brighter,
friendlier, nore alive than her awkward and | usterl ess high school conpanions. John Staughton
first
cautioned her and then forbade her to spend time with coll ege students. They woul d not respect
her, he said.
They woul d take advantage of her. She was pretending to a sophistication she did not have and
never woul d.
Her style of dress was deteriorating. Mlitary fatigues were inappropriate for a girl and a
travesty, a
hypocri sy, for soneone who clainmed to oppose the Anerican intervention in Southeast Asia.

Beyond pious exhortations to Ellie and Staughton not to "fight," her nother participated
little in
these di scussions. Privately she would plead with Ellie to obey her stepfather, to be "nice."
Ellie now
suspected Staughton of marrying her nother for her father's life insurance--why else? He certainly
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showed
no signs of loving her--and he was not predi sposed to be "nice." One day, in sone agitation, her
not her
asked her to do sonething for all their sakes: attend Bible class. Wile her father, a skeptic on
reveal ed
religions, had been alive, there was no talk of Bible class. How could her nother have narried
St aught on?
The question welled up in her for the thousandth tinme. Bible class, her nother continued, would
help instill
the conventional virtues; but even nore inportant, it would show Staughton that Ellie was willing
to make
sonme accommodation. Qut of love and pity for her nother, she acquiesced.

So every Sunday for nost of one school year Ellie went to a regular discussion group at a
near by
church. It was one of the respectabl e Protestant denoninations, untainted by disorderly
evangel ism There
were a few high school students, a nunber of adults, nainly niddle-aged wonen, and the instructor,
t he
mnister's wife. Ellie had never seriously read the Bible before and had been inclined to accept
her father's
per haps ungenerous judgnment that it was "half barbarian history, half fairy tales.
weekend
precedi ng her first class, she read through what seened to be the inportant parts of the AQd
Test anent,
trying to keep an open nind. She at once recogni zed that there were two different and nutual ly
contradictory stories of Creation in the first two chapters of Genesis. She did not see how there
coul d be
i ght and days before the Sun was made, and had trouble figuring out exactly who it was that Cain
had
married. In the stories of Lot and his daughters, of Abraham and Sarah in Egypt, of the betrotha
of Di nah,
of Jacob and Esau, she found hersel f amazed. She understood that cowardice mght occur in the rea
wor | d--that sons m ght deceive and defraud an aged father, that a man mght give craven consent to
t he
seduction of his wife by the King, or even encourage the rape of his daughters. But in this holy
book there
was not a word of protest against such outrages. Instead, it seened, the crinmes were approved,
even praised.

Wen cl ass began, she was eager for a discussion of these vexing inconsistencies, for an

So over the

unburdening illumnation of God's Purpose, or at |east for an explanation of why these crinmes were
not

condemed by the author or Author. But in this she was to be disappointed. The minister's wife

bl andl y

tenporized. Sonehow these stories never surfaced in subsequent discussion. VWen Ellie inquired how
it was
possi bl e for the mai dservants of the daughter of Pharaoh to tell just by |looking that the baby in
the bul |l rushes
was Hebrew, the teacher blushed deeply and asked Ellie not to raise unseenly questions. (The
answer
dawned on Ellie at that nonent.)

VWhen they canme to the New Testanent, Ellie's agitation increased. Matthew and Luke traced
t he
ancestral line of Jesus back to King David. But for Matthew there were twenty-ei ght generations
bet ween
David and Jesus; for Luke forty-three. There were al nbst no nanes comon to the two |ists. How
could
both Matthew and Luke be the Wrd of God? The contradi ctory geneal ogi es seened to Ellie a
transpar ent
attenpt to fit the Isaianic prophecy after the event--cooking the data, it was called in chem stry
| ab. She was
deeply noved by the Sernon on the Munt, deeply di sappointed by the adnonition to render unto
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Caesar

what is Caesar's, and reduced to shouts and tears after the instructor tw ce sidestepped her
questions on the

meani ng of "I bring not peace but the sword." She told her despairing nother that she had done her
best, but

wild horses wouldn't drag her to another Bible class.

* * *

She was lying on her bed. It was a hot sunmer's night. Elvis was singing, "One night with you
that's what

I'"'m beggin' for.
especially

with her stepfather's strictures and curfews--to establish nmuch of a relationship with the young
col I ege men

she net at lectures and rallies. John Staughton was right, she reluctantly adnmitted to herself, at
| east about

this: The young nen, alnost wi thout exception, had a penchant for sexual exploitation. At the sane
tinme,

they seenmed nuch nore enotionally vul nerable than she had expected. Perhaps the one caused the

ot her.

The boys at the high school seenmed painfully immture, and it was difficult--

She had half expected not to attend coll ege, although she was determined to | eave hone.
St aught on
woul d not pay for her to go el sewhere, and her nother's neek intercessions were unavailing. But
Ellie had
done spectacularly well on the standardi zed col |l ege entrance exam nati ons and found to her
surprise her
teachers telling her that she was likely to be offered schol arshi ps by well-known universities.
She had
guessed on a nunber of nultiple-choice questions and considered her performance a fluke. If you
know very
little, only enough to exclude all but the two nost likely answers, and if you then guess at ten
strai ght
guestions, the is about one chance in a thousand, she explained to herself, that you'll get al
then correct. For
twenty straight questions, the odds were one in a mllion. But sonmething like a mllion kids
probably took
this test. Soneone had to get | ucky.

Canbri dge, Massachusetts, seened far enough away to el ude John Staughton's influence, but
cl ose
enough to return fromon vacation to visit her nother--who viewed the arrangenent as a difficult
conprom se between abandoni ng her daughter and increnmentally irritating her husband. Ellie
surprised
hersel f by choosing Harvard over the Massachusetts Institute of Technol ogy.

She arrived for orientation period, a pretty dark-haired young woman of middling hei ght
with a
| opsided snmile and an eagerness to | earn everything. She set out to broaden her education, to take
as nmany
courses as possible apart fromher central interests in mathematics, physics, and engi neering. But
there was a
problemw th her central interests. She found it difficult to discuss physics, nuch | ess debate
it, with her
predonmi nantly male classmates. At first they paid a kind of selective inattention to her remarks.
There woul d
be a slight pause, and then they would go on as if she had not spoken. Cccasionally they would
acknow edge
her remark, even praise it, and then again continue undefl ected. She was reasonably sure her
remar ks were
not entirely foolish, and did not wish to be ignored, nuch |ess ignored and patronized
alternately. Part of
it--but only a part--she knew was due to the softness of her voice. So she devel oped a physics
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voi ce, a

prof essi onal voice: clear, conpetent, and many deci bel s above conversational. Wth such a voice it
was

important to be right. She had to pick her noments. It was hard to continue long in such a voice,
because

she was sonetinmes in danger of bursting out |aughing. So she found herself |eaning towards quick
sonetimes cutting, interventions, usually enough to capture their attention; then she could go on
for a while

in a nore usual tone of voice. Every tine she found herself in a new group she would have to fight
her way

t hrough again, just to dip her oar into the discussion. The boys were uniformy unaware even that
t here was

a problem

Sonetimes she would be engaged in a | aboratory exercise or a seninar when the instructor
woul d
say, "Gentlenen, let's proceed," and sensing Ellie's frown would add, "Sorry, Mss Arroway, but I
t hi nk of
you as one of the boys.
ni nds she
was not overtly female.

She had to fight against devel oping too conbative a personality or beconing altogether a
m sant hrope. She suddenly caught herself. "M santhrope” is soneone who dislikes everybody, not
just nen.

And they certainly had a word for soneone who hates wonen: "nisogynist.
| exi cographers

had somehow negl ected to coin a word for the dislike of men. They were al nost entirely nen

t hensel ves,

she thought, and had been unable to inagine a market for such a word.

More than many others, she had been encunbered with parental proscriptions. Her newfound
freedons--intellectual, social, sexual--were exhilarating. At a tine when nany of her
contenporaries were
nmovi ng toward shapel ess clothing that nmininmzed the distinctions between the sexes, she aspired to
an
el egance and sinplicity in dress and nmakeup that strained her limted budget. There were nore
effective
ways to make political statenents, she thought. She cultivated a few close friends and nade a
number of
casual enemies, who disliked her for her dress, for her political and religious views, or for the
vigor with
whi ch she defended her opinions. Her conpetence and delight in science were taken as rebukes by
many
ot herwi se capabl e young wonen. But a few | ooked on her as what mat henaticians call an existence
theorem-a denonstrati on that a wonan coul d, sure enough, excel in science--or even as a role
nodel

The hi ghest conplinment they were capable of paying was that in their

But the mal e

At the height of the sexual revolution, she experinented with gradually increasing
ent husi asm but
found she was intimdating her woul d-be | overs. Her relationships tended to |ast a few nonths or
| ess. The
alternative seened to be to disguise her interests and stifle her opinions, sonething she had
resolutely
refused to do in high school. The inage of her mother, condemmed to a resigned and pl acatory
i npri sonment, haunted Ellie. She began wondering about nen unconnected with the academ ¢ and
scientific
life.

Sone wonen, it seened, were entirely without guile and bestowed their affections with
hardly a
monent' s consci ous thought. Others set out to inplenment a canpaign of mlitary thoroughness, with
branched contingency trees and fall back positions, all to "catch”" a desirable man. The word
"desirabl e" was
t he gi veaway, she thought. The poor jerk wasn't actually desired, only "desirable"--a plausible
obj ect of
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desire in the opinion of those others on whose account this whole sorry charade was perforned.
Most

wonen, she thought, were somewhere in the mddle, seeking to reconcile their passions with their
per cei ved

| ong-term advant age. Perhaps there were occasi onal communicati ons between | ove and sel f-interest
t hat

escaped the notice of the conscious mind. But the whole idea of cal cul ated entrapnent made her
shiver. In

this matter, she decided, she was a devotee of the spontaneous. That was when she net Jesse.

* * *

Her date had taken her to a cellar bar off Kennore Square. Jesse was singing rhythmand bl ues and
pl ayi ng
|l ead guitar. The way he sang and the way he noved nmade cl ear what she had been m ssing. The next
ni ght
she returned al one. She seated herself at the nearest table and | ocked eyes with himthrough both
his sets.
Two nonths later they were living together

It was only when his booking took himto Hartford or Bangor that she got any work done at

all.
She woul d spend her days with the other students: boys with the final generation of slide rules
hangi ng |i ke

trophies fromtheir belts; boys with plastic pencil holders in their breast pockets; precise,
stilted boys with
nervous | aughs; serious boys spending all their waki ng nonents becom ng scientists. Absorbed in
trai ning
thensel ves to plunb the depths of nature, they were al nost helpless in ordinary human affairs,
where, for all
their know edge, they seened pathetic and shall ow. Perhaps the dedicated pursuit of science was so
consum ng, so conpetitive, that no tine was left to becone a well-rounded hunan being. O perhaps
their
social disabilities had led themto fields where the want woul d not be noticed. Except for science
itself, she
did not find them good conpany.

At night there was Jesse, |eaping and wailing, a kind of force of nature that had taken
over her life.
In the year they spent together, she could not recall a single night when he proposed they go to
sl eep. He
knew not hi ng of physics or mathematics, buy he was wi de awake inside the universe, and for a tine
S0 was
she.

She dreamed or reconciling her two worlds. She had fantasies of nusicians and physicists
in
har noni ous soci al concert. But the evenings she organi zed were awkward and ended early.

One day he told her he wanted a baby. He woul d be serious, he'd settle down, he'd get a

regul ar
job. He might even consider narriage.

"A baby?" she asked him "But |I'd have to | eave school. | have years nore before |I'm done.
If 1
had a baby, | might never go back to school."

"Yeah," he said, "but we'd have a baby. You woul dn't have school, but you'd have sonet hing
el se. ™

"Jesse, | need school,"” she told him

He shrugged, and she could feel their lives together slip off his shoulders and away. It
| asted
another few nonths, but it all had really been settled in that brief exchange. They kissed each
ot her goodbye
and he went off to California. She never heard his voice again.

* * *
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In the late 1960s, the Soviet Union succeeded in |anding space vehicles on the surface of Venus.
They were
the first spacecraft of the human species to set down in working order on another planet. Over a
decade
earlier, Anmerican radio astronomers, confined to Earth, had di scovered that Venus was an intense
sour ce of
radi o em ssion. The nost popul ar expl anati on had been that the nassive atnosphere of Venus trapped
t he
heat through a planetary greenhouse effect. In this view, the surface of the planet was stifling
hot, much too
hot for crystal cities and wondering Venusians. Ellie |longed for some other explanation, and tried
unsuccessfully to i magi ne ways in which the radi o em ssion could conme from hi gh above a cl enent
Venus
surface. Sone astrononers at Harvard and M T clainmed that none of the alternatives to a broiling
Venus
could explain the radio data. The idea of so nassive a greenhouse effect seened to her unlikely
and
sonmehow di stasteful, a planet that had let itself go. But when the Venera spacecraft |anded and in
ef f ect
stuck out a thernoneter, the tenperature neasured was hi gh enough to nelt tin or |ead. She
i magi ned the
crystal cities liquifying (although Venus wasn't quite that hot), the surface awash in silicate
tears. She was a
romantic. She had known it for years.

But at the same tine she had to admre how powerful radio astronony was. The astrononers
had
sat honme, pointed their radio tel escopes at Venus, and neasured the surface tenperature just about
as
accurately as the Venera probes did thirteen years later. She had been fascinated with electricity
and
el ectronics as long as she could renenber. But this was the first time she had been deeply
i mpressed by
radi o astronony. You stay safely on your own planet and point your tel escope with its associ ated
el ectronics. Infornmation about other worlds then cones fluttering down through the feeds. She
mar vel ed at
the noti on.

Ellie began to visit the university's nodest radio tel escope in nearby Harvard,
Massachusetts,
eventual ly getting an invitation to help with the observations and the data anal ysis. She was
accepted as a
pai d sumer assistant at the National Radi o Astronony Observatory in Geen Bank, Wst Virginia,
and
upon arrival, gazed in sone rapture at Gote Reber's original radio telescope, constructed in his
backyard in
Wheaton, Illinois, in 1938, and now serving as a renm nder of what a dedi cated amateur can
acconpl i sh.
Reber had been able to detect the radio em ssion fromthe center of the Gal axy when no one nearby
happened to be starting up the car and the diathermy machi ne down the street was not in operation
The
Gal actic Center was much nore powerful, but the diathernmy nmachine was a | ot closer.

The at nosphere of patient inquiry and the occasional rewards of nodest discovery were
agreeabl e
to her. They were trying to neasure how the number of distant extragal actic radi o sources
i ncreased as they
| ooked deeper into space. She began to think about better ways of detecting faint radio signals.
In due
course, she graduated cum | aude from Harvard and went on for graduate work in radio astronony at
t he
other end of the country, at the California Institute of Technol ogy.
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* * *

For a year, she apprenticed herself to David Drunmin. He had a worl dwi de reputation for brilliance
and for
not suffering fools gladly, but was at heart one of those nmen you can find at the top of every
pr of essi on who
are in a state of unrelieved anxiety that someone, sonewhere, mght prove snmarter than they.
Drunmlin taught
Ellie sone of the real heart of the subject, especially its theoretical underpinnings. Although he
was
i nexplicably runmored to be attractive to wonen, Ellie found himfrequently conbative and
unremttingly self-
i nvol ved. She was too romantic, he would say. The universe is strictly ordered according to its
own rul es.
The idea is to think as the universe does, not to foist our romantic predispositions (and girlish
| ongi ngs, he
once said) on the universe. Everything not forbidden by the | aws of nature, he assured her--
quoting a
col | eague down the hall--is mandatory. But, he went on, alnost everything is forbidden. She gazed
at him
as he lectured, trying to divine this odd conbination of personality traits. She saw a nan in
excel l ent physica
condition: prematurely gray hair, sardonic snile, half-noon reading gl asses perched toward the end
of his
nose, bow tie, square jaw, and remants of a Montana twang.

H s idea of a good tinme was to invite the graduate students and junior faculty over for
di nner
(unli ke her stepfather, who enjoyed a student entourage but considered having themto dinner an
extravagance). Drumin would exhibit an extrene intellectual territoriality, steering the
conversation to
topics in which he was the acknow edged expert and then swi ftly di spatching contrary opinions.
After dinner
he woul d often subject themto a slide show of Dr. D. scuba diving in Cozunel or Tobago or the
G eat
Barrier Reef. He was often snmiling into the canera and wavi ng, even in the underwater images.
Somet i mes
there woul d be a subnmarine vista of his scientific colleague, Dr. Helga Bork. (Drumin's wife
woul d al ways
object to these particular slides, on the reasonable grounds that nost of the audi ence had al ready
seen them
at previous dinner parties. In truth, the audience had already seen all the slides. Drunlin would
respond by
extolling the virtues of the athletic Dr. Bork, and his wife's huniliation increased.) Many of the
students
ganely went al ong, seeking sone novelty they had previously m ssed anong the brain corals and the
spi ny
sea urchins. A few would withe in enbarrassnment or become absorbed in the avocado dip.

A stimulating afternoon for his graduate students would be for themto be invited over, it
twos or
threes, to drive himto the edge of a favorite cliff near Pacific Palisades. Casually attached to
his hang glider
he woul d leap off the precipice toward the tranquil ocean a few hundred feet bel ow. Their job was
to drive
down the coast road and retrieve him He would swoop down upon them beanmi ng exultantly. OQhers
wer e
invited to join him but few accepted. He had, and delighted in, the conpetitive advantage. It was
quite a
performance. Qthers | ooked on graduate students as resources for the future, as their intellectua
torchbearers to the next generation. But Drumin, she felt, had quite a different view For him
graduat e
students were gunslingers. There was no telling which of them night at any nonment chall enge him
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for the
reigning title of "Fastest Gun in the West." They were to be kept in their places. He never made a
pass at
her, but sooner or later, she was certain, he was bound to try.
In her second year at Cal Tech, Peter Valerian returned to canpus from his sabbatical year

abr oad.
He was a gentle and unprepossessing nan. No one, |least of all he hinmself, considered him
especially brilliant.

Yet he had a steady record of significant acconplishnment in radio astronony because, he expl ai ned
when
pressed, he "kept at it." There was one slightly disreputable aspect of his scientific career: He
was fascinated
by the possibility of extraterrestrial intelligence. Each faculty nmenber, it seened, was all owed
one foible:
Drumin had hang gliding and Valerian had Iife on other worlds. Qthers had topless bars, or
carni vorous
pl ants, or sonething called transcendental neditation. Valerian had thought about extraterrestria
intelligence, abbreviated ETlI, |onger and harder--and in nany cases nore carefully--than anyone
el se. As
she grew to know himbetter, it seened that ETI provided a fascination, a ronance, that was in
dramatic
contrast with the humdrum busi ness of his personal life. This thinking about extraterrestrial
intelligence was
not work for him but play. H's inagination soared.

Ellie loved to listen to him It was |like entering Wonderland or the Enerald City.
Actual ly, it was
better, because at the end of all his rumnations there was the thought that naybe this could
really be true,
could really happen. Soneday, she nused, there mght in fact and not just in fantasy be a nessage
recei ved
by one of the great radio telescopes. But in a way it was worse, because Valerian, like Drunlin on
ot her
subj ects, repeatedly stressed that specul ati on nust be confronted with sober physical reality. It
was a kind of
sieve that separated the rare useful speculation fromtorrents of nonsense. The extraterrestrials
and their
technol ogy had to conformstrictly to the laws of nature, a fact that severely crinped many a
charm ng
prospect. But what enmerged fromthis sieve, and survived the nost skeptical physical and
astrononi ca
anal ysis, mght even be true. You couldn't be sure, of course. There were bound to be
possibilities that you
had m ssed, that people cleverer than you would one day figure out.

Val eri an woul d enphasi ze how we are trapped by our tinme and our culture and our bi ol ogy,
how
limted we are, by definition, in imagining fundanentally different creatures or civilizations.
And separately
evol ved on very different creatures or civilizations. And separately evol ved on very different
wor | ds, they
woul d have to be very different fromus. It was possible that beings much nore advanced than we
m ght
have uni magi nabl e technol ogi es--this was, in fact, al nbst guaranteed--and new | aws of physics. It
was
hopel essly narrow m nded, he would say as they wal ked past a succession of stucco arches as in a
De
Chirico painting, to imagine that all significant |aws of physics had been discovered at the
noment our
generation began contenplating the problem There would be a twenty-first-century physics and
twenty-
second-century physics, and even a Fourth-M Il enni um physics. W m ght be | aughably far off in
guessi ng
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how a very different technical civilization would conmunicate.

But then, he always reassured hinself, the extraterrestrials would have to know how
backward we
were. If we were any nore advanced, they woul d know about us already. Here we were, just beginning
to
stand up on our two feet, discovering fire |ast Wdnesday, and only yesterday stunbling on
Newt oni an
dynam cs, Maxwell's equations, radio tel escopes, and hints of Superunification of the |aws of
physi cs.
Val erian was sure they wouldn't nmake it hard for us. They would try to nmake it easy, because if
t hey wanted
to comunicate with dumres they would have to have a fighting chance if a nessage ever cane. His
| ack
of brilliance was in fact his strength. He knew, he was confident, what dunm es knew.

As a topic for her doctoral thesis, Ellie chose, with the concurrence of the faculty, the
devel opnent
of an inprovenent in the sensitive receivers enployed on radio tel escopes. It nade use of her
talents in
el ectronics, freed her fromthe mainly theoretical Drumin, and permitted her to continue her
di scussi ons
with Val erian--but wi thout taking the professionally dangerous step of working with himon
extraterrestrial
intelligence. It was too specul ative a subject for a doctoral dissertation. Her stepfather had
taken to
denounci ng her various interests as unrealistically anbitious or occasionally as deadeningly
trivial. Wen he
heard of her thesis topic through the grapevine (by now, she was not talking to himat all), he
di smissed it as
pedestri an.

She was working on the ruby maser. A ruby is made nainly of alumina, which is al nost
perfectly
transparent. The red color derives froma small chromuminpurity distributed through the al um na
crystal
When a strong magnetic field is inpressed on the ruby, the chrom um atons increase their energy
or, as
physicists like to say, are raised to an excited state. She |oved the image of all the little
chrom um at ons
called to feverish activity in each anplifier, frenzied in a good practical cause--anplifying a
weak radio
signal. The stronger the magnetic field, the nore excited the chrom um atons becanme. Thus the
maser could
be turned so that it was particularly sensitive to a selected radio frequency. She found a way to
make rubi es
with lanthanide inpurities in addition to the chromium atons, so a maser could be tuned to a
nar r oner
frequency range and coul d detect a much weaker signal than previous masers. Her detector had to be
imersed in liquid helium She then installed her new instrunent on one of Cal Tech's radio
tel escopes in
Onens Valley and detected, at entirely new frequencies, what astrononers call the three-degree
bl ack- body
background radi ati on--the remmant in the radio spectrumof the i mense explosion that began this
uni ver se,
the Bi g Bang.

"Let's see if |I've got this right,’
that's in the air,
made it into a liquid, put some inpurities into a ruby, attached a nmagnet, and detected the fires
of creation.”

She woul d then shake her head in amazenment. To anyone ignorant of the underlying physics,

she would say to herself. "I've taken an inert gas

it
m ght seemthe nost arrogant and pretentious necronmancy. How woul d you explain this to the best
scientists
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of thousand years ago, who knew about air and rubies and | odestones, but not about l|iquid helium
stimul ated em ssion, and superconducting flux punps? In fact, she renmi nded herself, they did not
have even
the foggi est notion about the radio spectrum O even the idea of a spectrunm-except vaguely, from
contenpl ati ng the rai nbow. They did not know that |ight was waves. How coul d we hope to understand
t he
science of a civilization a thousand years ahead of us?

It was necessary to nake rubies in |arge batches, because only a few would have the
requisite
properties. None were quite of genstone quality, and nost were tiny. But she took to wearing a few
of the
| arger remants. They matched her dark coloring well. Even if it was carefully cut, you could
recogni ze
sonme anomaly in the stone set in aring or a brooch: the odd way, for exanple, that it caught the
light at
certain angles froman abrupt internal reflection, or a peach-colored blem sh inside the ruby red.
She woul d
explain to nonscientist friends that she liked rubies but couldn't afford them It was a little
like the scientist
who first discovered the biochem cal pathway of green plant photosynthesis, and who forever after
wor e
pi ne needles or a sprig of parsley in his lapel. Colleagues, their respect for her grow ng,
considered it a mnor
i di osyncrasy.

* * *

The great radio tel escopes of the world are constructed in renpte |ocations for the same reason
Paul
Gauguin sailed to Tahiti: For themto work well, they nmust be far fromcivilization. As civilian
and nmilitary
radio traffic has increased, radio tel escopes had to hide--sequestered in an obscure valley in
Puerto Ri co,
say, or exiled to a vast scrub desert in New Mexico or Kazakhstan. As radio interference continues
to grow,
it makes increasing sense to build the tel escopes off the Earth altogether. The scientists who
work at these
i sol ated observatories tend to be dogged and deterni ned. Spouses abandon them children | eave hone
at the
first opportunity, but the astrononers stick it out. Rarely do they think of thenselves as
dreaners. The
permanent scientific staff in renpte observatories tend to be the practical ones, the
experinmentalists, the
experts who know a great deal about antenna design and data anal ysis, and much | ess about quasars
or
pul sars. Generally speaking, they had not |onged for the stars in childhood; they had been too
busy repairing
the carburetor in the fanly car

After receiving her doctorate, Ellie accepted an appoi ntnent as research associate at the
Areci bo
bservatory, a great bow 305 neters across, fixed to the floor of a karst valley in the foothills
of
northwestern Puerto Rico. Wth the |argest radio tel escope on the planet, she was eager to enpl oy
her maser
detector to look at as many different astronom cal objects as she coul d--nearby planets and stars,
the center
of the Galaxy, pulsars and quasars. As a full-time nenber of the Observatory staff, she would be
assigned a
significant amount of observing tine. Access to the great radio tel escopes is keenly conpetitive,
t here being
many nore worthwhil e research projects than can possibly be accommbdated. So reserved tel escope
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time
for the resident staff is perquisite beyond price. For many of the astrononers, it was the only
reason they
woul d consent to live in such godforsaken places.

She al so hoped to examine a few nearby stars for possible signals of intelligent origin
Wth her
detector systemit would be possible to here the radio | eakage froma planet like Earth even if it
was a few
light-years away. And an advanced society, intending to communi cate with us, woul d doubtl ess be
capabl e
of much greater power transm ssions than we were. |f Arecibo, used as a radar tel escope, was
capabl e of
transmtting one megawatt of power to a specific locale in space, then a civilization only a
little bit in
advance of ours mght, she thought, be capable of transmitting a hundred negawatts or nore. |f
they were
intentionally transmtting to the Earth with a telescope as large as Areci bo but with a hundred-
megawat t
transmitter, Arecibo should be able to detect themvirtually anywhere in the M| ky Way Gal axy.
When she
t hought carefully about it, she was surprised that, in the search for extraterrestria
intelligence, what could be
done was so far ahead of what had been done. The resources that had been devoted to this question
wer e
trifling, she thought. She was hard pressed to nane a nore inportant scientific problem

The Arecibo facility was known to the locals as "El Radar." Its function was generally
obscure, but
it provided nore than a hundred badly needed jobs. The indi genous young wonen were sequestered
from
the mal e astrononmers, some of whom coul d be viewed at al nost any tine of day or night, full of
ner vous
energy, jogging along the circunferential track that surrounded the dish. As a result, the
attentions directed
at Ellie upon her arrival, while not entirely unwel cone, soon becane a distraction from her
resear ch.

The physical beauty of the place was considerable. At twlight, she would | ook out the
control
wi ndows and see storm cl ouds hovering over the other |ip of the valley, just beyond one of the
t hree
i mrense pylons fromwhich the feed horns and her newy installed naser system were suspended. At
the top
of each pylon, a red light would flash to warn off any airplanes that had inprobably strayed upon
this renote
vista. At 4 A M, she would step outside for a breath of air and puzzle to understand a nassed
chorus of
thousands of local land frogs, called "coquis"” in imtations of their plaintive cry.

Sone astrononers lived near the Cbservatory, but the isolation, conpounded by ignorance of
Spani sh and i nexperience with any other culture, tended to drive themand their w ves toward
| onel i ness and
anom e. Sone had decided to live at Ramey Air Force Base, which boasted the only English-1anguage
school
inthe vicinity. But the ninety-mnute drive al so heightened their sense of isolation. Repeated
threats by
Puerto Rican separatists, convinced erroneously that the Cbservatory played sone significant
mlitary
function, increased the sense of subdued hysteria, of circunstances barely under control

Many nonths later, Valerian cane to visit. Nominally he was there to give a lecture, but
she knew
that part of his purpose was to check up on how she was doing and provi de sone senbl ance of
psychol ogi cal support. Her research had gone very well. She had di scovered what seenmed to be a new
interstellar nolecular cloud conplex, and had obtai ned sone very fine high tine-resolution data on
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t he
pul sar at the center of the Crab Nebul a. She had even conpl eted the npst sensitive search yet
performed for
signals froma few dozen nearby stars, but with no positive results. There had been one or two
suspi ci ous
regularities. She observed the stars in question again and could find nothing out of the ordinary.
Look at
enough stars, and sooner or later terrestrial interference or the concatenation of random noi se
wi |l produce a
pattern that for a nonent makes your heart palpitate. You cal mdown and check it out. If it
doesn't repeat
itself, you consider it spurious. This discipline was essential if she was to preserve sone
enot i ona
equilibriumin the face of what she was seeking. She was determ ned to be as tough-ninded as
possi bl e,
wi t hout abandoni ng the sense of wonder that was driving her in the first place.

From her scant supply in the community refrigerator, she had nade a rudi nentary picnic
I unch, and
Val erian sat with her along the very periphery of the bow -shaped di sh. Worknmen repairing or
repl aci ng the
panel s could be seen in the distance, wal king on special snowshoes so they did not tear the
al um num sheet s
and plunge through the ground bel ow. Valerian was delighted with her progress. They exchanged bits
of
gossip and current scientific tidbits. The conversation turned to SETlI, as the search for
extraterrestria
intelligence was beginning to be call ed.

"Have you ever though about doing it full time, Ellie?" he asked.

"I haven't thought about it nuch. But it's not really possible, is it? There's no najor
facility
devoted to SETI full-tine anywhere in the world, as far as | know. "

"No, but there might be. There's a chance that dozens of additional dishes m ght be added
to the
Very Large Array, and nake it into a dedicated SETI observatory. They'd do sonme of the usual kind
of
radi o astronony al so, of course. It would be a superb interferoneter. It's only a possibility,
it's expensive, it
needs real political will, and it's years away at best. Just sonmething to think about."

"Peter, |'ve just exam ned sone forty-odd nearby stars of roughly solar spectral type.
I've | ooked in
the twenty-one centineter hydrogen |line, which everybody says is the obvi ous beacon frequency--
because
hydrogen i s the nost abundant atomin the universe, and so on. And |'ve done it wth the highest
sensitivity
ever tried. There's not a hint of a signal. Maybe there's no one out there. Maybe the whol e
business is a
waste of time."

"Like life on Venus? That's just disillusionment talking. Venus is a hell hole of a world;
it's just one

pl anet. But there's hundreds of billions of stars in the Gal axy. You' ve | ooked at only a handful
Woul dn' t
you say it's a little premature to give up? You' ve done on-billionth of the problem Probably much
| ess than
that, if you consider other frequencies."

"I know, | know. But don't you have the sense that if they're anywhere, they're

everywhere? |f
real ly advanced guys live a thousand |ight-years away, shouldn't they have an outpost in our
backyard? You
could do the SETI thing forever, you know, and never convince yourself that you'd conpleted the
search. "

"Ch, you're beginning to sound |like Dave Drumin. If we can't find themin his lifetine,
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he's not

interested. W're just beginning SETI. You know how nmany possibilities there are. This is the tine
to | eave

every option open. This is the tinme to be optimstic. If we lived in any previous tine in hunan
history, we

coul d wonder about this all our lives, and we couldn't do a thing to find the answer. But this
time is unique.

This is the first tine when anybody's been able to ook for extraterrestrial intelligence. You' ve
made t he

detector to look for civilizations on the planets of mllions of other stars. Nobody's
guar ant eei ng success.

But can you think of a nore inportant question? |nmagi ne themout there sending us signals, and
nobody on

Earth is listening. That would be a joke, a travesty. Wuldn't you be ashamed of your civilization
if we were

able to listen and didn't have the gunption to do it?"

* * *

Two hundred fifty-six inages of the left world swamby on the left. Two hundred fifty-six inmages
of the

right world glided by on the right. He integrated all 512 inages into a waparound view of his
surroundi ngs.

He was deep in a forest of great waving bl ades, sone green, sone etiolated, alnost all larger than
me. But

he had no difficulty clanbering up and over, occasionally bal ancing precariously on a bent bl ade,
falling to

the gentle cushion of horizontal blades below, and then continuing unerringly on his journey. He
could tell he

was centered on the trail. It was tantalizingly fresh. He would think of nothing, if that's where
the trail led

of scaling an obstacle a hundred or a thousand tinmes as tall as he was. He needed no pylons or
ropes; he was

al ready equi pped. The ground inmedi ately before himwas redolent with a marker odor |left recently,
it must

be, by another scout of his clan. It would lead to food; it al nost always did. The food woul d
spont aneousl y

appear. Scouts would find it and mark the trail. He and his fellows would bring it back. Sonetines
t he food

was a creature rather like hinmself; other times it was only an anorphous or crystalline |unp.
Cccasionally it

was so |large that many of his clan would be required, working together, heaving and shoving it
over the

fol ded bl ades, to carry it honme. He smacked his mandi bles in anticipation

* * *

"What worries nme the nost," she continued, "is the opposite, the possibility that they're not
trying. They
could comunicate with us, all right, but they're not doing it because they don't see any point to
it. It's
like..."--she glanced down at the edge of the tablecloth they had spread over the grass--"like the
ants. They
occupy the same | andscape that we do. They have plenty to do, things to occupy thensel ves. On sone
| evel
they're very well aware of their environment. But we don't try to communicate with them So
don't think
they have the foggi est notion that we exist."

A large ant, nore enterprising than his fellows, had ventured onto the tablecloth and was
briskly
mar chi ng al ong the di agonal of one of the red and white squares. Suppressing a small tw nge of
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revul si on,
she gingerly flicked it back onto the grass--where it bel onged.

CHAPTER 3
White Noi se

Heard nel odi es are sweet, but those unheard
Are sweeter.

- JOHN KEATS

"Ode on a Grecian U n" (1820)

The cruelest lies are often told in silence.
- ROBERT LOU S STEVENSON
Vi r gi ni bus Puerisque (1881)

The pul ses had been journeying for years through the great dark between the stars. Cccasionally,
they would intercept an irregular cloud of gas and dust, and a little of the energy would be
absorbed or scattered. The renai nder continued in the original direction. Ahead of themwas a
faint yellow glow, slowy increasing in brightness anong the other unvarying |ights. Now,

al t hough to hurman eyes it would still be a point, it was by far the brightest object in the bl ack
sky.

The pul ses were encountering a horde of giant snowballs.

Entering the Argus administration building was a willow wonman in her late thirties. Her eyes,

| arge and set

far apart, served to soften the angular bone structure of her face. Her long dark hair was | oosely
gat hered by

a tortoise barrette at the nape of her neck. Casually dressed in a knit T-shirt and khaki skirt,
she strolled

along a hallway on the first floor and entered a door nmarked "E. Arroway, Director." As she
removed her

thunmb fromthe fingerprint deadl ock, and observer night have noticed a ring on her right hand with

an oddly

m | ky red stone unprofessionally set in it. Turning on a desk |lanp, she rumuaged through a drawer,
finally

produci ng a pair of earphones. Briefly illum nated on the wall beside her desk was a quotation
fromthe

Par abl es of Franz Kafka:

Now the Sirens have a still nore fatal weapon
than their song, nanely their silence..
Soneone m ght possibly have escaped from
their singing;
but fromtheir silence, certainly never

Extinguishing the Iight with a wave of her hand, she nade for the door in the seni darkness.

In the control room she quickly reassured herself that all was in order. Through the
wi ndow she
could see a few of the 131 radio tel escopes that stretched for tens of kiloneters across the New
Mexi co
scrub desert |ike sone strange species of nechanical flower straining toward the sky. It was early
af t ernoon
and she had been up late the night before. Radio astronomy can be perforned during daylight,
because the
air does not scatter radio waves fromthe Sun as it does ordinary visible light. To a radio
t el escope pointing
anywhere but very close to the Sun, the sky is pitch black. Except for the radi o sources.

Beyond the Earth's atnosphere, on the other side of the sky, is a universe teenming with
radio
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em ssion. By studying radi o waves you can | earn about planets and stars and gal axi es, about the
conposition
of great clouds of organic nolecules that drift between the stars, about the origin and evol ution
and fate of
the universe. But all these radio enissions are natural --caused by physical processes, electrons
spiraling in
the gal actic magnetic field, or interstellar nolecules colliding with one another, or the renote
echoes of the
Bi g Bang red-shifted fromganma rays at the origin of the universe to the tane and chill radio
waves that fill
all of space in our epoch.

In the scant few decades in which humans have pursued radi o astronony, there has never
been a
real signal fromthe depths of space, something manufactured, sonmething artificial, something
contrived by
an alien mnd. There have been false alarns. The regular tine variation of the radio em ssion from
guasars
and, especially, pulsars had at first been thought, tentatively, trenulously, to be a kind of
announcenent
signal from sonmeone el se, or perhaps a radi o navigati on beacon for exotic ship that plied the
spaces between
the stars. But they had turned out to be something el se--equally exotic, perhaps, as a signal from
beings in
the night sky. Quasars seened to be stupendous sources of energy, perhaps connected wth nassive
bl ack
hol es at the centers of gal axies, many of them observed nore than hal fway back in time to the
origin of the
uni verse. Pulsars are rapidly spinning atomc nuclei the size of a city. And there had been ot her
rich and
mysteri ous nmessages that had turned out to be intelligent after a fashion but not very
extraterrestrial. The
ski es were now peppered with secret mlitary radar systens and radi o comruni cation satellites that
wer e
beyond the entreaty of a few civilian radi o astrononers. Sonetines they were real outl aws,
i gnoring
i nternational telecomunications agreenents. There were no recourses and no penalties.
Cccasional ly, all
nations denied responsibility. But there had never been a clear-cut alien signal

And yet the origin of life now seened to be so easy--and there were so many pl anetary
systems, so
many worl ds and so nmany billions of years available for biological evolution--that it was hard to
bel i eve the
Gal axy was not teeming with life and intelligence. Project Argus was the largest facility in the
wor | d
dedicated to the radio search for extraterrestrial intelligence. Radio waves traveled with the
speed of [|ight,
faster than which nothing, it seenmed, could go. They were easy to generate and easy to detect.
Even very
backward technol ogi cal civilizations, |like that on Earth, would stunble on radio early in their
expl oration of
the physical world. Even with the rudinmentary radi o technol ogy avail abl e--now, only a few decades
after
the invention of the radio tel escope--it was nearly possible to comunicate with an identica
civilization at
the center of the Galaxy. But there were so many places in the sky to exanine, and so nany
frequenci es on
which an alien civilization m ght be broadcasting, that it required a systematic and patent
observi ng program
Argus had been in full operation for nore than four years. There had been glitches, bogeys,
intimations, false
al arns. But no nessage.
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"Afternoon, Dr. Arroway."

The | one engineer sniled pleasantly at her, and she nodded back. All 131 tel escopes of
Pr oj ect
Argus were controlled by conputers. The systemslowly scanned the sky on its own, checking that
t here
were no mechani cal or electronic breakdowns, conparing the data fromdifferent el enments of the
array of
tel escopes. She gl anced at the billion-channel analyzer, a bank of electronics covering a whole
wal |, and at
the visual display of the spectroneter.

There was not really very nuch for the astrononers and technicians to do as the tel escope
array
over the years slowy scanned the sky. If it detected sonething of interest, it would
automatically sound an
alarm altering project scientists in their beds at night if need be. Then Arroway would go into
hi gh gear to
determine if this one was an instrunmental failure or sone Anerican or Soviet space bogey. Together
with the
engi neering staff, she would devise ways of inproving the sensitivity of the equipment. Was there
any
pattern, any regularity in the em ssion? She woul d del egate sonme of the radio tel escopes to
exani ne exotic
astrononi cal objects that had been recently detected by other observatories. She would help staff
menber s
and visitors with projects unrelated to SETI. She would fly to Washington to keep interest high at
t he
fundi ng agency, the National Science Foundation. She would give a few public tal ks on Project
Ar gus- - at
the Rotary Club in Socorro or the University of New Mexico in Al buquerque--and occasionally greet
an
enterprising reporter who would arrive, sonetines unannounced, in renotest New Mexi co.

Ellie had to take care that the tediumdid not engulf her. Her co-workers were pleasant
enough,
but --even apart fromthe inproperiety of a close personal relationship with a nom nal subordi nate--
she did
not find herself tenpted into any real intinmacies. There had been a few brief, torrid but
fundamental | y casua
rel ationships with I ocal men unconnected with the Argus project. In this area of her life, too, a
ki nd of ennui
a |l assitude, had settled over her.

She sat down before one of the consol es and plugged in the earphones. It was futile, she
knew, a

conceit, to think that she, listening on one or two channels, would detect a pattern when the vast
conput er
systemnonitoring a billion channels had not. But it gave her a nodest illusion of utility. She

| eaned back,
eyes half closed, an al nost dreany expression envel oping the contours of her face. She's really
quite lovely,
the technician permtted hinself to think

She heard, as always, a kind of static, a continuous echoing random noi se. Once, when
listening to
a part of the sky that included the star AC + 79 3888 in Cassiopeia, she felt she heard a kind of
si ngi ng,
fading tantalizingly in and out, lying just beyond her ability to convince herself that there was
sonet hi ng
really there. This was the star toward which the Voyager 1 spacecraft, nowin the vicinity of the
obit of
Neptune, would ultimately travel. The spacecraft carried a gol den phonograph record on which were
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i mpressed greetings, pictures, and songs fromEarth. Could they be sending us their nusic at the
speed of
light, while we are sending ours to themonly one ten-thousandth as fast? At other tines, like
now, when the
static was clearly patternless, she would renmi nd herself of Shannon's fanous dictumin infornmation
t heory,
that the nost efficiently coded nmessage was indi stinguishable from noi se, unless you had the key
to the
encodi ng beforehand. Rapidly she pressed a few keys on the consol e before her and played two of
t he
nar r ow band frequenci es agai nst each other, on in each earphone. Nothing. She listened to the two
pl anes of
pol ari zati on of the radio waves, and then to the contrast between |inear and circul ar
pol ari zation. There were
a billion channels to choose from You could spend your life trying to outguess the conputer
listening with
pathetically limted human ears and brains, seeking a pattern

Humans are good, she knew, at discerning subtle patterns that are really there, but
equal ly so at
i magi ni ng them when they are altogether absent. There woul d be sone sequence of pul ses, sone
configuration of the static, that would for an instant give a syncopated beat or a brief nelody.
She swi tched
to a pair of radio tel escopes that were listening to a known gal actic radi o source. She heard a
gl i ssando
down the radio frequencies, a "whistler" due to the scattering of radio waves by electrons in the
t enuous
interstellar gas between the radio source and the Earth. The nore pronounced the glissando, the
nor e
el ectrons were in the way, and the further the source was fromthe Earth. She had done this so
often that she
was able, just fromhearing a radio whistler for the first tine, to make an accurate judgment of
its distance.
This one, she estimated, was about a thousand |ight-years away--far beyond the | ocal nei ghborhood
of stars,
but still well within the great M| ky Way Gal axy.

Ellie returned to the sky-survey nbde of Project Argus. Again no pattern. It was like a
nmusi ci an
listening to the runble of a distant thunderstorm The occasional small patches of pattern woul d
pur sue her
and intrude thenselves into her menmory with such insistence that sonetines she was forced to go
back to
the tapes of a particular observing run to see if there was sonething her nmind had caught and the
conputers
had nmi ssed.

Al her life, dreams had been her friends. Her dreams were unusually detailed, well-
structured,
colorful. She was able to peer closely at her father's face, say, or the back of an old radio set,
and the dream
woul d oblige with full visual details. She had al ways been able to recall her dreans, down to the
fine
detail s--except for the tines when she had been under extrene pressure, ad before her Ph.D. ora
exam or
when she and Jesse were breaking up. But now she was having difficulty recalling the images in her
dr eans.
And, disconcertingly, she began to dream sounds--as people do who are blind frombirth. In the
early
nmor ni ng hours her unconsci ous nind woul d generate sone theme or ditty she had never heard before
She
woul d wake up, give an audible command to the Iight on her night table, pick up the pen she had
put there
for the purpose, draw a staff, and commit the nusic to paper. Sonetines after a | ong day she woul d
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play it
on her recorder and wonder if she had heard it in Ophiuchus or Capricorn. She was, she would admt
to
hersel f ruefully, being haunted by the el ectrons and the noving holes that inhabit receivers and
anplifiers,
and by the charged particles and nmagnetic fields of the cold thin gas between the flickering
di stant stars.

It was a repeated single note, high-pitched and raucous around the edges. It took her a
noment to
recogni ze it. Then she was sure she hadn't heard it In thirty-five years. It was the netal pulley
on the
cl ot hesline that woul d conplain each time her nother gave a tug and put out another freshly washed
snmock
to dry in the Sun. As a little girl, she had |oved the army of marching clothespins; and when no
one was
about, would bury her face in the newy dried sheets. The snell, at once sweet and pungent,
enchant ed her.
Coul d that be a whiff of it now? She coul d remenber herself |aughing, toddling away fromthe
sheets, when
her mother in one graceful notion swooped her up--to the sky it seemed--and carried her away in
t he
crook of her arm as if she herself were just a little bundle of clothes to be neatly arranged in
t he chest of
drawers in her parents' bedroom

* * *

"Dr. Arroway? Dr. Arroway?" The technician | ooked down on her fluttering eyelids and shal |l ow

br eat hi ng.

She blinked twi ce, renoved the headphones, and gave hima snall apologetic smle. Sometinmes her
col l eagues had to talk very loudly if they wi shed to be heard above the anplified cosmc radio
noi se. She

woul d in turn conpensate for the volune of the noise--she was |oath to renove the earphones for
bri ef

conversati ons--by shouting back. Wen she was sufficiently preoccupi ed, a casual or even convivia
exchange of pleasantries would seemto an inexperienced observer like a fragnent of a fierce and
unprovoked argunment unexpectedly generated am dst the quiet of the vast radio facility. But now

she only
said, "Sorry. | must have drifted off."

"It's Dr. Drumin on the phone. He's in Jack's office and says he has an appointnment with
you. "

"Holy Tol edo, | forgot."

As the years had passed, Drumiin's brilliance had renai ned undi mi ni shed, but there were a
nunber
of additional personal idiosyncrasies that had not been in evidence when she had served briefly as
hi s
graduate student at Cal Tech. For exanple, he had the disconcerting habit now of checki ng, when he
t hough
hi msel f unobserved, whether his fly was open. He had over the years become increasingly convinced
t hat
extraterrestrials did not exist, or at least that they were too rare, too distant to be detected.
He had cone to
Argus to give the weekly scientific colloquium But, she found, he had come for another purpose as
well. He
had witten a letter to the National Science Foundation urging that Argus term nate its search for
extraterrestrial intelligence and devote itself full-tinme to nore conventional radi o astronony. He
produced it
froman inside pocket and insisted that she read it.

"But we've only been at it four and a half years. W've |looked at less than a third of the
northern
sky. This is the first survey that can do the entire radi o noise mnimum at opti mum bandpasses.
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Way woul d
you want to stop now?"

"No, Ellie, this is endless. After a dozen years you'll find no sign of anything. You'l
argue t hat

another Argus facility has to be built at a cost of hundreds of millions of dollars in Australia
or Argentina to

observe the southern sky. And when that fails, you'll talk about building sone paraboloid with a
free-flying

feed in Earth orbit so you can get mllineter waves. You'll always be able to think of some kind
of

observation that hasn't been done. You'll always invent sonme expl anation about why the

extraterrestrials
like to broadcast where we haven't |ooked."

"Ch, Dave, we've been through this a hundred times. If we fail, we |learn something of the
rarity of
intelligent life--or at least intelligent life that thinks |like we do and wants to comruni cate
with backward
civilizations like us. And if we succeed, we hit the cosm c jackpot. There's no greater discovery
you can
i magi ne. "

"There are first-rate projects that aren't finding telescope tine. There's work on quasar
evol ution,
bi nary pul sars, the chronbspheres of nearby stars, even those crazy interstellar proteins. These
projects are
waiting in line because this facility--by fat the best phased array in the world--is being used
al rost entirely
for SETI."

"Seventy-five percent for SETI, Dave, twenty-five percent for routine radio astronomy."
"Don't call it routine. W've got the opportunity to | ook back to the tine that the
gal axi es were
bei ng forned, or nmaybe even earlier than that. W can exam ne the cores of giant nolecul ar clouds
and the
bl ack holes at the centers of galaxies. There's a revolution in astronony about to happen, and
you're
standing in the way."
"Dave, try not to personalize this. Argus would never have been built if there wasn't
publ i c support
for SETI. The idea for Argus isn't mine. You know they picked nme as director when the last forty
di shes
were still under construction. The NSF is entirely behind--"
"Not entirely, and not if | have anything to say about it. This is grandstanding. This is
pandering to
UFO kooks and conic strips and weak-ni nded adol escents.”
By now Drumin was fairly shouting, and Ellie felt an irresistible tenptation to tune him
out .
Because of the nature of her work an her conparative emi nence, she was constantly thrown into
situations
where she was the only wonman present, except for those serving coffee or making a stenotypic
transcript.
Despite what seened like a lifetine of effort on her part, there was still a host of nmale
scientists who only
talked to each other, insisted on interrupting her, and ignored, when they could, what she had to
say.
Cccasionally there were those |like Drumin who showed a positive antipathy. But at |east he was
treating her
as he did many nen. He was evenhanded in his outbursts, visiting themequally on scientists of
bot h sexes.
There were a rare few of her male coll eagues who did not exhibit awkward personality changes in
her
presence. She ought to spend nore time with them she thought. People |like Kenneth der Heer, the
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nmol ecul ar biologist fromthe Salk Institute who had recently been appoi nted Presidential Science
Advi ser.
And Peter Valerian, of course.

Drumin's inpatience with Argus, she knew, was shared by many astrononers. After the first
two
years a kind of nelancholy had pervaded the facility. There were passionate debates in the
conmi ssary or
during the long and undemandi ng wat ches about the intentions of the putative extraterrestrials. W
coul d not
guess how different fromus they mght be. It was hard enough to guess the intentions of our
el ect ed
representatives in Washi ngton. Wiat would the intentions be of fundanentally different kinds of
bei ngs on
physically different worlds hundreds or thousands of |ight-years away? Sonme believed that the
signal would
not be transmitted in the radio spectrumat all but in the infrared or the visible or somewhere
anong t he
gamma rays. Or perhaps the extraterrestrials were signaling avidly but with a technol ogy we woul d
not
i nvent for a thousand years.

Astronomers at other institutions were naking extraordi nary discoveries anmpbng the stars
and
gal axi es, picking out hose objects which, by whatever nechanism generated intense radi o waves.
O her
radi o astrononers published scientific papers, attended neetings, were uplifted by a sense of
progress and
pur pose. The Argus astrononmers tended not to publish and were usually ignored when the call went
out for
invited papers at the annual neeting of the American Astronom cal Society or the triennial
synposi a and
pl enary sessions of the International Astronomical Union. So in consultation with the Nationa
Sci ence
Foundation, the | eadership at Argus had reserved 25 percent of the observing time for projects
unconnect ed
with the search for extraterrestrial intelligence. Sone inportant discoveries had been nade--on
t he
extragal actic objects that seenmed, paradoxically, to be nmoving faster than light; on the surface
t enperature
of Neptune's big moon, Triton; and on the dark matter in the outer reaches of nearby gal axies
where no stars
could be seen. Mrale began to inprove. The Argus staff felt they were making a contribution at
the cutting
edge of astronomi cal discovery. The time to conplete a full search of the sky had been | engthened,
it was
true. But now their professional careers had sone safety net. They m ght not succeed in finding
si gns of
other intelligent beings, but they mght pluck other secrets fromthe treasury of nature.

The search for extraterrestrial intelligence--everywhere abbreviated SETI, except by those
who
tal ked somewhat nore optinistically about conmmunication with extraterrestrial intelligence (CETI)--
was
essentially an observing routine, the dull staple for which nost of the facility had been built.
But a quarter of
the tine you could be assured of using the nobst powerful array of radio telescopes on Earth for
ot her
projects. You had only to get through the boring part. A small anopunt of tinme had al so been
reserved for
astrononers fromother institutions. Wile the norale had inproved noticeably, there were many who
agreed with Drumin; they glanced longingly at the technological nmiracle that Argus' 131 radio
t el escopes
represented and i nmagi ned using themfor their own, doubtless meritorious, prograns. She was
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alternately
conciliatory and argunentative with Dave, but none of it did any good. He was not in an am able
nmood.

Drumin's colloquiumwas in part an attenpt to denonstrate that there were no
extraterrestrials
anywhere. |If we had acconplished so much in only a few thousand years of high technol ogy, what
nmust a
truly advanced speci es, he asked, be capable of? They should be able to nove stars about, to
reconfigure
gal axies. And yet, in all of astronony there was no sign of a phenonenon that could not be
under st ood by
nat ural processes, for which an appeal to extraterrestrial intelligence had to be nade. Wy hadn't
Ar gus
detected a radio signal by now? Did they i magine just one radio transmitter in all of the sky? D d
they realize
how many billions of stars they had exam ned al ready? The experinent was a worthy one, but now it
was
over. They didn't have to exanine the rest of the sky. The answer was in. Neither in deepest space
not near
the Earth was there any sign of extraterrestrials. They did not exist.

In the question period, one of the Argus astronomers asked about the Zoo Hypothesis, the
contention that the extraterrestrials were out there all right but chose not to make their
presence known, in
order to conceal from humans the fact that there were other intelligent beings in the cosnbs--in
t he sane
sense that a specialist in primte behavior mght wish to observe a troop of chinpanzees in the
bush but not
interfere with their activities. In reply, Drumin asked a different question: Is it likely that
with a mllion
civilizations in the Gal axy--the sort of number he said was "bandi ed about" at Argus--there would
not be a
si ngl e poacher? How does it come about that every civilization in the Gal axy abi des by an ethic of
noni nterference? Is it probable that not one of them would be poking around on the Earth?

"But on Earth,” Ellie replied, "poachers and gane wardens have roughly equal |evels of
technology. If the gane warden is a major step ahead--with radar and helicopters, say--then the
poachers
are out of business."

The remark was greeted warmy by sonme of the Argus staff, but Drumin only said, "You're
reaching, Ellie. You re reaching."

* * *

To clear her head it was her practice to go for long solo drives in her one extravagance, a
careful ly
mai nt ai ned 1958 Thunderbird with renovable hardtop and little glass portholes flanking the rear
seat. Often
she woul d | eave the top at hone and speed through the scrub desert at night, with the w ndows down
and
her dark hair stream ng behind her. Over the years, it seemed, she had gotten to know every snal
i mpoveri shed town, every butte and nesa, and every state highway patrol man i n sout hwestern New
Mexi co.
After a night observing run, she would | ove to zoom past the Argus guard station (that was before
t he
cycl one fencing went up), rapidly changing gears, and drive north. Around Santa Fe, the faintest
glinrerings of dawn m ght be seen above the Sangre de Cristo Muntains. (Wiy should a religion
she
asked herself, name its places after the blood and body, heart and pancreas of its nobst revered
figure? And
why not the brain, anbng other proninent but uncomenorated organs?)

This time she drove sout heast, toward the Sacranmento Muntains. Could Dave be right? Coul d
SETI and Argus be a kind of collective delusion of a few insufficiently hard-nosed astrononers?
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Was it true

that no matter how many years went by w thout the receipt of a nessage, the project would
continue, always

inventing a new strategy for the transnmitting civilization, continually devising novel and
expensi ve

i nstrunmentation? Wiat woul d be a convincing sign of failure? Wien would she be willing to give up
and turn

to somet hing safer, something nore guaranteed of results? The Nobeyama (hservatory in Japan had

j ust

announced t he discovery of adenosine, a conplex organic nolecule, a building block of DNA, sitting
out

there in a dense nol ecular cloud. She could certainly bust herself usefully in |ooking for life-
rel at ed

mol ecul es in space, even if she gave up searching for extraterrestrial intelligence.

On the high nmountain road, she glanced at the southern horizon and caught a glinpse of the
constellation Centaurus. In that pattern of stars the ancient G eeks had seen a chinerica
creature, half man,
hal f horse, who had taught Zeus wi sdom But Ellie could never nake out any pattern renotely like
cent aur.

It was Al pha Centauri, the brightest star in the constellation, that she delighted in. It was the
nearest star,

only four and a quarter light-years away. Actually, Al pha Centauri was a triple system two suns
tightly

orbiting one another, and a third, nore renote, circling themboth. From Earth, the three stars

bl ended

together to forma solitary point of light. On particularly clear nights, like this one, she could
soneti mes see

it hovering somewhere over Mexico. Sonetines, when the air had been | aden with desert grit after
sever al

consecutive days of sand storns, she would drive up into the nountains to gain a little altitude
and

at nospheric transparency, get out of the car, and stare at the nearest star system Planets were
possi bl e

there, although very hard to detect. Sonme m ght be closely orbiting any one of the triple suns. A
nor e

interesting orbit, with sonme fair celestial mechanical stability, was a figure eight, which

wr apped itself around

the two inner suns. What would it be Iike, she wondered, to live on a world with three suns in the
sky?

Probably even hotter than New Mexi co.

* * *

The two-1ane bl acktop highway, Ellie noticed with a pleasant little trenor, was lined with
rabbits. She had
seen them before, especially when her drives had taken her as far as West Texas. They were on all
fours by
the shoul ders of the road; but as each would be nonentarily illunm nated by the Thunderbird's new
quartz
headl i ghts, it would stand on its hind legs, its forelinbs hanging linmply, transfixed. For niles
there was an
honor guard of desert coneys saluting her, so it seened, as she roared through the night. They
woul d | ook
up, a thousand pink noses tw tching, two thousand bright eyes shining in the dark, as this
apparition hurled
toward them

Maybe it's a kind of religious experience, she thought. They seened to be nobstly young
rabbits.
Maybe t hey had never seen autonobile headlights. To think of it, it was pretty anmazing, the two
i ntense
beans of |ight speeding along at 130 kiloneters an hour. Despite the thousands of rabbits lining
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t he road,
there never seened to be even one in the nmiddle, near the |ane marker, never a forlorn dead body,
the ears
stretched out along the pavenent. Wy were they aligned along the pavenent at all? Maybe it had to
do
with the tenperature of the asphalt, she thought. O nmaybe they were only foraging in the scrub
vegetati on
near by and curious about the oncomi ng bright lights. But was it reasonable that none of them ever
took a
few short hops to visit his cousins across the road? Wat did they inmagi ne the hi ghway was? An
alien
presence in their mdst, its function unfathomable, built by creatures that nost of them had never
seen? She
doubt ed that any of them wondered about it all
The whine of her tires on the highway was a kind of white noise, and she found that
involuntarily
she was--here, too--listening for a pattern. She had taken to listening closely to many sources of
white
noi se: the motor of the refrigerator starting up in the mddle of the night; the water running for
her bath; the
washi ng machi ne when she would do her clothes in the little laundry roomoff her kitchen; the roar
of the
ocean during a brief scuba-diving trip to the island of Cozunel off Yucatan, which she had cut
short because
of her inpatience to get back to work. She would listen to these everyday sources of random noi se
and try
to determ ne whether there were fewer apparent patterns in themthan in the interstellar static.
She had been to New York City the previous August for a neeting of URSI (the French
abbreviation for the International Scientific Radio Union). The subways were dangerous, she had
been tol d,
but the white noise was irresistible. In the clacka-clacka of this underground railway she had
t hought she
heard a clue, and resolutely skipped half a day of neetings--traveling from34th Street to Coney
I sl and,
back to m dtown Manhattan, and then on a different line, out to renotest Queens. She changed
trains at a
station in Jamaica, and then returned a little flushed and breathless--it was, after all, a hot
day in August, she
told herself--to the convention hotel. Sometines, when the subway train was banking around a steep
curve,
the interior bulbs would go out and she could see a regular succession of lights, glowing in
el ectric bl ue,
speeding by as if she were in sone inpossible hyper-relativistic interstellar spacecraft, hurtling
t hrough a
cluster of young blue supergiant stars. Then, as the train entered a straight-away, the interior
lights would
conme on again and she woul d becone aware once again of the acrid snell, the jostling of nearby
straphangers, the nminiature television surveillance caneras (locked in protective cages and
subsequent |y
spray-painted blind), the stylized nulticolored map showi ng the conpl ete underground
transportation
systemof the City of New York, and the high-frequency screech of the brakes as they pulled into
t he
stations.
This was a little eccentric, she knew. But she had always had an active fantasy life. A
right, so she
was a little conpul sive about listening to noise. It did no harmthat she could see. Nobody seened
to notice
much. Anyway, it was job-related. If she had been so nminded, she could probably have deducted the
expense
of her trip to Cozunel from her income tax because of the sound of the breakers. Well, maybe she
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was
becom ng obsessi ve.

She realized with a start that she had arrived at the Rockefeller Center station. As she
qui ckly
st epped out through an accunul ation of daily newspapers abandoned on the fl oor of the subway car
a
headl i ne of the News-Post had caught her eye: GUERRILLAS CAPTURE JOBURG RADIO. If we like
them they're freedomfighters, she thought. If we don't like them they're terrorists. In the
unlikely case we
can't make up our nminks, they're tenporarily only guerrillas. On an adjacent scrap of newspaper
was a | arge
photo of a florid, confident man with the headline: HONTHE WORLD W LL END. EXCERPTS FROM
THE REV. BILLY JO RANKIN S NEW BOOK. EXCLUSI VELY THI S WEEK | N THE NEWS- POST
She had taken the headlines in at a glance and tried pronptly to forget them NMNboving through the
bustling
crowds to the neeting hotel, she hoped she was in tine to hear Fujita' s paper on hononorphic radio
t el escope desi gn.

* * *

Super posed on the whine of the tires was a periodic thunp at the joins of swathes of pavenent,
whi ch had
been resurfaced by different New Mexico road crews in different epochs. What if an interstellar
nmessage
were being received by Project Argus, but very slowy--one bit of information every hour, say, or
every
week, or every decade? What if there were very old, very patient murnmurs of sone transmtting
civilization,
whi ch had no way of knowing that we get tired of pattern recognition after seconds or m nutes?
Suppose
they lived for tens of thousands of years. And taaaaal ked verrrry sl ooooowww y.
Argus woul d never know. Could such long-lived creatures exist? Wuld there have been enough tine
in the
hi story of the universe for creatures who reproduced very slowmy to evolve to high intelligence?
Woul dn' t
the statistical breakdown of chemi cal bonds, the deterioration of their bodies according to the
Second Law
of Thernodynami cs, force themto reproduce about as often as human bei ngs do? And to have
lifespans |ike
ours? O mght they reside on sone old and frigid world, where even nol ecular collisions occur in
extreme
sl ow notion, nmaybe only a frane a day. She idly inmagined a radio transmtter of recogni zabl e and
fam liar
design sitting on a cliff of nethane ice, feebly illum nated by a distant red dwarf sun, while far
bel ow waves
of an anmoni a ocean beat relentlessly against the shore--incidentally generating a white noise
i ndi stinguishable fromthat of the surf at Cozunel

The opposite was possible as well: the fast talkers, manic little creatures perhaps,
moving with
qui ck and jerky notions, who transnmtted a conplete radi o nessage--the equival ent of hundreds of
pages of
English test--in a nanosecond. O course, if you had a very narrow bandpass to your receiver, so
you were
listening only to a tiny range of frequencies, you were forced to accept the long tinme-constant.
You woul d
never be able to detect a rapid nodulation. It was a sinple consequence of the Fourier Integra
Theorem
and closely related to the Heisenberg Uncertainty Principle. So, for exanple, if you had a
bandpass of a
kil ohertz, you couldn't nake out a signal that was nodul ated at fasted than a mllisecond. It
woul d be ki nd
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of a sonic blur. The Argus bandpasses were narrower than a hertz, so to be detected the
transmtters nust be

nmodul ating very slowy, slower than one bit of information a second. Still slower nodul ati ons- -

| onger than

hours, say--could be detected easily, provided you were willing to point a tel escope at the source
for that

I ength of tine, provided you were exceptionally patient. There were so many pieces of the sky to
| ook at, so

many hundreds of billions of stars to search out. You couldn't spend all your tinme on only a few
of them

She was troubled that in their haste to do a full sky survey in less than a hunman lifetine, to
listen to all of the

sky at a billion frequencies, they had abandoned both the frantic talkers and the | aconic

pl odders.

But surely, she thought, they would know better than we what nodul ati on frequencies were
accept abl e. They woul d have had previ ous experience with interstellar comunication and newy
ener gi ng
civilizations. If there was a broad range of likely pulse rates that the receiving civilization
woul d adopt, the
transmitting civilization would utilize such a range. Mdul ate at m croseconds, nodul ate at hours.
What
would it cost then? They woul d, alnost all of them have superior engi neering and enornous power
resources by Earth standards. If they wanted to communicate with us, they would nmake it easy for
us. They
woul d send signals at many different frequencies. They woul d use many different nodul ation
ti mescal es.

They woul d know how backward we are, and woul d have pity.

So why had we received no signal? Could Dave possibly be right? No extraterrestrial
civilizations
anywhere? All those billions of worlds going to waste, lifeless, barren? Intelligent beings
growing up only in
this obscure corner of an inconprehensibly vast universe? No matter how valiantly she tried, Ellie
coul dn't
meke herself take such a possibility seriously. It dovetailed perfectly with human fears and
pretentions, wth
unproved doctrines about |life-after-death, with such pseudosci ences as astrology. It was the
nodern
i ncarnation of the geocentric solipsism the conceit that had captured our ancestors, the notion
that we were
the center of the universe. Drumin's argunent was suspect on these grounds alone. W wanted to
believe it
too badly.

Wait a minute, she thought. W haven't even exam ned the northern skies once with the
Ar gus
system |n another seven or eight years, if we've still heard nothing, that'll be the time to
start worrying.

This is the first nmonent in human history when it's possible to search for the inhabitants of
other worlds. If

we fail, we've calibrated sonething of the rarity and preciousness of life on our planet--a fact,
if it is one,

very much worth knowi ng. And if we succeed, we'll have changed the history of our species, broken
t he

shackl es of provincialism Wth the stakes this high, you have to be willing to take sone smal
pr of essi ona

risks, she told herself. She pulled off the side of the road and did a shallow racing turn
changed gears twice,

and accel erated back toward the Argus facility. The rabbits, still lining the roadside, but now
pi nked by

dawn, craned their necks to follow her departure.

CHAPTER 4
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Pri me Numbers

Are there no Miravians in the Mon, that not a
m ssionary has yet visited this poor pagan pl anet of
ours to civilize civilization and Christianize
Chri st endon?

- HERVAN MELVI LLE

Wi te Jacket (1850)

Silence alone is great; all else is weakness.
- ALFRED DEVI GNY
La Mort du Loup

(1864)
The col d bl ack vacuum had been | eft behind. The pul ses were now approachi ng an ordi nary
yel l ow dwarf star and had al ready begun spilling over the retinue of worlds in this obscure
system

They had fluttered by planets of hydrogen gas, penetrated into noons of ice, breached the organic
clouds of a frigid world on which the precursors of life were stirring, and swept across a pl anet
a

billion years past its prime. Now the pul ses were washi ng agai nst a warmworld, blue and whit,

spi nni ng agai nst the backdrop of the stars.

There was life on this world, extravagant in its nunbers and variety. There were junping
spiders at the chilly tops of the highest nountains and sul fur-eating worns in hot vents gushing
up
through ridges on the ocean floors. There were beings that could live only in concentrated
sul furic
acid, and beings that were destroyed by concentrated sul furic acid; organisns that were poi soned
by oxygen, and organi sns that could survive only in oxygen, that actually breathed the stuff.

A particular lifeform with a nmodicumof intelligence, had recently spread across the
pl anet. They had outposts on the ocean floors and in lowaltitude orbit. They had swarned to
every nook and cranny of their small world. The boundary that narked the transition of night into
day was sweepi ng westward, and following its notion nillions of these beings ritually perforned
their norning ablutions. They donned great-coats and dhotis; drank brews of coffee, tea, or
dandel i on; drove bicycles, autonobiles, or oxen; and briefly contenplated school assignnents,
prospects for spring planting, and the fate of the world.

The first pulses in the train of radio waves insinuated thensel ves through the atnosphere
and cl ouds, struck the | andscape and were partially reflected back to space. As the Earth turned
beneat h t hem successive pulses arrived, engulfing not just this one planet but the entire system
Very little of the energy was intercepted by any of the worlds. Mdst of it passed effortlessly
onward--as the yellow star and its attendant worlds plunged, in an altogether different direction
into the inky dark

Wearing a Dacron jacket displaying the word "Marauders" above a stylized felt volleyball, the duty
of ficer,
begi nni ng the night shift, approached the control building. A klatch of radi o astrononers was j ust
| eaving for
di nner.

"How | ong have you guys been |l ooking for little green nen? It's nore than five years,
isn't it now,
WIlie?"

They chi ded hi m good-naturedly, but he could detect an edge to their banter

"Gve us a break, WIllie," another of them said. "The quasar lum nosity programis going
gr eat
guns. But it's gonna take forever if we only have two percent of the tel escope tine."

"Sure, Jack, sure."

"WIllie, we're |ooking back toward the origin of the universe. There's a big stake in our
pr ogr am
too--and we know there's a universe out there; you don't know there's a single little green nan."
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"Take it up with Dr. Arroway. |'msure she'll be glad to hear your opinion, "he replied a
little
sourly.

The duty officer entered the control area. He made a qui ck survey of dozens of television
screens
nmonitoring the progress of the radio search. They had just finished exanining the constellation
Her cul es.

They had peered into the heart of a great swarm of gal axies far beyond the M| ky Way, the Hercul es
Cluster--a hundred mllion light-years away; they had tuned in on M 13, a swarm of 300, 000 stars,
give or

take a few, gravitationally bound together, nmoving in orbit around the MIky Way Gal axy 26, 000
I'ight-years

away; they had exanmi ned Ras Al gethi, a double system and Zeta and Lanbda Herculis--sone stars

di fferent

fromthe Sun, sone simlar to it, all nearby. Mst of the stars you can see with the naked eye are
| ess that a

few hundred |ight-years away. They had carefully nonitored hundreds of little sectors of the sky
within the

constellation Hercules at a billion separate frequencies, and they had heard nothing. |In previous
years they

had searched the constellations i mredi ately west of Hercul es--Serpens, Corona Borealis, Bootes,
Canes

Venatici... and there also they had heard not hi ng.

A few of the tel escopes, the duty officer could see, were devoted to picking up sone
ni ssed data in
Hercul es. The renmai nder were aimng, boresighted, at an adjacent patch of sky, the next
constel | ati on east of
Hercul es. To people in the eastern Mediterranean a few thousand years ago, it had resenbled a
stringed
musi cal instrunment and was associated with the Greek culture hero O pheus. It was a constellation
named
Lyra, the Lyre.

The conputers turned the tel escopes to followthe stars in Lyra fromstarrise to starset,
accurul ated the radi o photons, nonitored the health of the tel escopes, and processed the data in a
f or mat
convenient for their human operators. Even one duty officer candies, a coffee machine, a sentence
in elvish
runes out of Tolkien by the Artificial Intelligence Laboratory at Stanford, and a bunper sticker
readi ng
BLACK HOLES ARE QUT OF SICGHT, WIIlie approached the command consol e. He nodded pleasantly to the
afternoon duty officer, now collecting his notes and preparing to | eave for dinner. Because the
day's data
were conveniently sunmarized in anmber on the naster display, there was no need for Wllie to
i nqui re about
the progress of the preceding hours.

"As you can see, nothing nuch. There was a pointing glitch--at |least that's what it | ooked
like--in
forty-nine,
and one-
twenti es about an hour ago. They seemto be getting very good data."

"Yeah, | heard. They don't understand..."

H s voice trailed off as an alarmlight flashed decorously on the console in front of
them On a
di splay marked "Intensity vs. Frequency" a sharp vertical spike was rising.

"Hey, look, it's a nmonochronmatic signal."

Anot her display, labeled "Intensity vs. Tinme," showed a set of pulses noving left to right
and then
of f the screen.

"Those are nunbers,"” WIllie said faintly. "Sonmebody's broadcasting nunbers."

"It's probably sone Air Force interference. | saw an AWACS, probably fromKirtland, about
si xteen hundred hours. Maybe they're spoofing us for fun."

he sai d, waving vaguely toward the wi ndow. "The quasar bunch freed up the one-tens
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There had been sol emm agreenments to safeguard at |east sonme radi o frequencies for
astronony. But
preci sely because these frequencies represented a clear channel, the mlitary found them
occasional |y
irresistible. If global war ever cane, perhaps the radio astrononers would be the first to know,
their
wi ndows to the cosnmps overflowing with orders to battl e-nanagenent and danmage- assessnent
satellites in
geosynchronous orbit, and with the transm ssion of coded | aunch commands to distant strategic
out post s.
Even with no military traffic, inlistening to a billion frequencies at once the astrononers had
to expect sone
di sruption. Lightning, autonobile ignitions, direct broadcast satellites were all sources of radio
i nterference.
But the conputers had their nunber, knew their characteristics and systematically ignored them To
signal s
that were nore ambi guous the conputer would listen with greater care and nmake sure they matched no
inventory of data it was programred to understand. Every now and then an el ectronic intelligence
aircraft
on a training mssion--sonmetines with a radar dish coyly disguised as a flying saucer canped on
its
haunches--woul d fly by, and Argus woul d suddenly detect unm stakabl e signatures of intelligent
life. But it
woul d al ways turn out to be life of a peculiar and nmelancholy sort, intelligent to a degree,
extraterrestrial just
barely. A few nmoths before, an F-29E with state-of-the-art el ectronic counterneasures passed
over head at
80, 000 feet and sounded the alarms on all 131 telescopes. To the unnmlitary eyes of the
astrononers, the
radi o signature had been conpl ex enough to be a plausible first nessage froman extraterrestria
civilization.
But they found the westernnost radi o tel escope had received the signal a full mnute before the
east er nnost ,
and it soon becone clear that it was an object streaking through the thin envelop of air
surroundi ng the
Earth rather than a broadcast from sonme uninmaginably different civilization in the depths of
space. Al nost
certainly this one was the sane thing.

* * *

The fingers of her right hand were inserted into five evenly spaced receptacles in a | ow box on
her desk.
Since the invention of this device, she was able to save half an hour a week. But there hadn't
really been a
great deal to do with that extra half hour

"And | was telling Ms. Yarborough all about it. She's the one in the next bed, now that

M s.
Wert hei mer passed on. | don't nean to toot my own horn, but | take a lot of credit for what you've
done. "

"Yes, Mother."

She exam ned the gloss on her fingernails and decided that they needed anot her m nute,
maybe a

mnute-thirty.

"I was thinking about that tine in fourth grade--renenber? Wen it was pouring and you
didn't
want to go to school? You wanted ne to wite a note the next day saying you'd been out because you
wer e
sick. And | wouldn't do it. | said, "Ellie, apart frombeing beautiful, the npbst inportant thing
inthe world is
an education. You can't do nmuch about being beautiful, but you can do sonething about an
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education. Co

to school. You never know what you might learn today.' Isn't that right?"
"Yes, Mother."
"But, | nmean, isn't that what | told you then?"
“Yes, | remenber, Mom"
The gl oss on her four fingers was perfect, but her thunb still had a dull matte

appear ance.
"So | got your gal oshes and your raincoat--it was one of those yellow slickers, you | ooked

cute as

a button in it--and scooted you off to school. And that's the day you couldn't answer a question

in M.

Wei sbrod's mat hematics class? And you got so furious you marched down to the college library and

read up
onit till you knew nore about it than M. Wisbrod. He was inpressed. He told ne."

"He told you? | didn't know that. When did you talk to M. Wi sbrod?"

"It was a parent-teacher neeting. He said to nme, "That girl of yours, she's a spunky one.
O words
to that effect. “~She got so nad at nme, she becane a real expert on it.' “Expert.' That's what he
said. | know I

told you about it."

Her feet were propped up on a desk drawer as she reclined in the swivel chair; she was
stabilized
only by her fingers in the varnish machine. She felt the buzzer al nost before she heard it, and
abruptly sat up.

"Mom | gotta go."

“I"'msure |I've told you this story before. You just never pay attention to what |'m
saying. M.
Wi sbrod, he was a nice man. You never could see his good side.”

"Mom really, |I've gotta go. W've caught sonme kind of bogey."

" Bogey?"

"“You know, Mom sonething that might be a signal. W've tal ked about it."

"There we are, both of us thinking the other one isn't listening. Like nother, I|ike
daughter.”

“Bye, Mom"

“I"l1l let you go if you pronmise to call ne right after.”

"Ckay, Mom | pronise."

Through the whol e conversation, her nother's need and loneliness had elicited in Ellie a
wish to
end the conversation, to run away. She hated herself for that.

* * *

Briskly she entered the control area and approached the main consol e.

"Evening, WIllie, Steve. Let's see the data. Good. Now where did you tuck away the
anpl i tude
pl ot ? Good. Do you have the interferonmetric position? Okay. Now let's see if there's any nearby
star in that
field of view Ch my, we're looking at Vega. That's a pretty near neighbor."

Her fingers were punching away at a keyboard as she tal ked.

"Look, it's only twenty-six light-years away. It's been observed before, always with
negative
results. | looked at it nyself in nmy first Arecibo survey. What's the absolute intensity? Holy
Tol edo. That's
hundreds of janskys. You could practically pick that up on your FM radio.

"Ckay. So we have a bogey very near to Vega in the plane of the sky It's at a frequency
around 9.2
gi gahertz, not very nonochronmatic: The bandwidth is a few hundred hertz. It's linearly polarized
and it's
transmitting a set of noving pulses restricted to two different anplitudes."

In response to her typed comands the screen now di spl ayed the disposition of all the
radi o
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t el escopes.

"It's being received by 116 individual telescopes. Cearly it's not a malfunction in one
or two of
them Gkay, now we should have plenty of tine baseline. Is it noving with the stars? O could it
be some
ELI NT satellite or aircraft?"

"l can confirmsidereal nmotion, Dr. Arroway."

"Ckay, that's pretty convincing. It's not down here on Earth, and it probably isn't from
an artificia
satellite in a Mdlniya orbit, although we should check that. \Wen you get a chance, WIllie, cal
up NORAD
and see what they say about the satellite possibility. If we can exclude satellites, that wll
| eave two
possibilities: It's a hoax, or sonmebody has finally gotten around to sending us a nessage. Steve,
do a manual
override. Check a few individual radio tel escopes--the signal strength is certainly |arge enough--
and see if
there's any chance this is a hoax; you know, a practical joke by soneone who wi shes to teach us
the error of
our ways."

"A handful of other scientists and technicians, alerted on their buzzers by the Argus
conput er, had
gat hered around the command consol e. There were half sniles on their faces. None of them was
t hi nki ng
seriously of a nessage fromanother world quite yet, but there was a sense of no-school -today, a
break in the
tedi ous routine to which they had becone accustonmed, and perhaps a faint air of expectation.

"If any of you can think of any other explanation besides extraterrestrial intelligence,
want to hear
about it," she said, acknow edging their presence.

"There's no way it could be Vega, Dr. Arroway. The systemis only a few hundred mllion
years
old. Its planets are still in the process of formng. There isn't tinme for intelligent life to
have devel oped there.
It has to be sone background star. O gal axy."

"But then the transmtter power has to be ridiculously large," responded a nenber of the
guasar
group who had returned to see what was happening. "W need to get going right away on a sensitive
pr oper
notion study, so we can see if the radi o source noves with Vega."

"Of course, you're right about the proper notion, Jack," she said. "But there's another
possi bility.
Maybe they didn't grow up in the Vega system Maybe they're just visiting."

"That's no good either. The systemis full of debris. It's a failed solar systemor solar
systemstill in
its early stages of developnent. If they stay very long, their spacecraft'll be clobbered.™

"So they only arrived recently. O they vaporize incomng neteorites. O they take evasive
action if
there's a piece of debris on a collision trajectory. Or they're not in the ring plane but in polar
orbit, so they
mnimze their encounters with the debris. There's a nmillion possibilities. But you're absolutely
right; we
don't have to guess whether the source is in the Vega system W can actually find out. How | ong
will that
proper notion study take? By the way, Steve, this isn't your shift. At least tell Consuela you're
going to be
| ate for dinner."

WIllie, who had been tal king on the phone at an adjacent console, was displaying a wan

smle.
"Well, | got through to a Major Braintree at NORAD. He swears up and down they have nothing
that' Il give
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this signal, especially not at nine gigahertz. 'Course, they tell us that every tinme we call.
Anyway, he says
they haven't detected any spacecraft at the right ascension and declination of Vega."

"What about darks?"

By this time there were many "dark" satellites with | ow radar cross sections, designed to
orbi t
Eart h unannounced and undetected until an hour of need. Then they woul d serve as backups for
I aunch
detection or conmunications in a nuclear war, in case the first-line mlitary satellites dedi cated
to these
pur poses were suddenly missing in action. Qccasionally a dark would be detected by one of the
maj or
astrononi cal radar systenms. Al nations would deny that the object belonged to them and
br eat hl ess
specul ation would erupt that an extraterrestrial spacecraft had been detected in Earth orbit. As
t he
M | | enni um approached, the UFO cults were thriving again.

“Interferonetry now rules out a Mdl niya-type orbit, Dr. Arroway."

"Better and better. Now let's take a closer | ook at those moving pul ses. Assuning that
this is
binary arithnetic, has anybody converted it into base ten? Do we know what the sequence of nunbers
is?
Ckay, here, we can do it in our heads... fifty-nine, sixty-one, sixty-seven... seventy-one..
Aren't these all
prinme nunbers?"

Alittle buzz of excitement circul ated through the control room Ellie's own face
monentarily
revealed a flutter of something deeply felt, but this was quickly replaced by a sobriety, a fear
of being carried
away, an apprehension about appearing foolish, unscientific.

"Ckay, let's see if | can do another quick summary. 1'lIl do it in the sinplest |anguage.
Pl ease check
if 1've mssed anything. We have an extrenely strong, not very nonochromatic signal. |Imediately

out si de

t he bandpass of this signal there are no other frequencies reporting anything besides noise. The
signal is

linearly polarized, as if it's being broadcast by a radio tel escope. The signal is around nine
gi gahertz, near the

mnimumin the galactic radio noise background. It's the right kind of frequency for anyone who
wants to be

heard over a big distance. W've confirned sidereal notion of the source, so it's noving as if
it's up there

anong the stars and not fromsonme local transmitter. NORAD tells us that they don't detect any
satellites--

ours or anybody else's--that match the position of this source. Interferonetry excludes a source
in Earth

orbit anyway.

"Steve has now | ooked at the data outside the autonmated node, and it doesn't seemto be a
program t hat sonmebody with a warped sense of hunmor put into the conputer. The region of the sky
we're
| ooki ng at includes Vega, which is an A-zero main sequence dwarf star. It's not exactly like the
Sun, but it's
only twenty-six light-years away, and it has the prototype stellar debris ring. There are no known
pl anet s,
but there certainly could be planets we don't know anythi ng about around Vega. W're setting up a
pr oper
motion study to see if the source is well behind our line of sight to Vega, and we shoul d have an
answer in--
what ?--a few weeks if we're restricted on our own, a few hours if we do sone |ong-baseline
interferonetry.

"Finally, what's being sent seens to be a |ong sequence of prinme nunbers, integers that
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can't be
di vided by any other nunber except thenselves and one. No astrophysical process is likely to
generate prinme
nunbers. So |'d say--we want to be cautious, of course--but I'd say that by every criterion we can
| ay our
hands on, this |ooks Iike the real thing.

"But there's a problemwith the idea that this is a nessage from guys who evol ved on sone
pl anet
around Vega, because they would have had to evolve very fast. The entire lifetinme of the star is
only about
four hundred nmillion years. It's an unlikely place for the nearest civilization. So the proper
notion study is
very inportant. But | sure would Ilike to check out that hoax possibility sone nore."

"Look," said one of the quasar survey astronomers who had been hovering in the back. He
i nclined
his jaw to the western horizon where a faint pink aura showed unni stakably where the Sun had set.
"Vega is
going to set in another couple of hours. It's probably already risen in Australia. Can't we cal
Sydney and get

them | ooking at the sane tinme that we're still seeing it?"
"Good idea. It's only mddle afternoon there. And together we'll have enough baseline for
t he
proper notion study. Gve nme that summary printout, and I'lIl telefax it to Australia fromny
of fice."

Wth deliberate conposure, Ellie |left the assenbl ed group crowded around the consol es and
returned to her office. She closed the door very carefully behind her
"Holy shit!" she whi spered.

"l'an Broderick, please. Yes. This is El eanor Arroway at Project Argus. It's sonething of an

ener gency.
Thanks, 1'Il hold on.... Hello, lan? It's probably nothing, but we have a bogey here and wonder if
you coul d
just check it out for us. It's around nine gigahertz, with a few hundred hertz bandpass. |'m
tel ef axi ng t he
paranmeters now.... You have a feed good at nine gigahertz already on the dish? That's a bit of
luck.... Yes,
Vega is snmack in the middle of the field of view And we're getting what |ooks |ike prime nunber
pul ses. ..
Really. Ckay, I'll hold on."

She consi dered agai n how backward the world astronom cal conmunity still was. A joint
conput er
dat a- basi ng systemwas still not on-line. Its value for asynchronous telenetting al one woul d. .

"Listen, lan, while the telescope finishes slewing, could you set up to | ook at an
anplitude-tine
plot? Let's call the | ow anplitude pul ses dots and the high-anplitude pul ses dashes. W're
getting... Yes
that's just the pattern we've been seeing for the last half hour.... Maybe. Well, it's the best
candidate in five
years, but | keep renenbering how badly the Soviets got fooled with that Big Bird satellite
i nci dent around

"74. Well, the way | understand it, it was a U S. radar altinetry survey of the Soviet Union for
cruise nmissile
guidance.... Yes, a terrain mapper. And the Soviets were picking it up on omidirectiona

ant ennas. They

couldn't tell where in the sky the signal was conming from Al they knew was they were getting the
same

sequence of pulses fromthe sky at about the same tinme every norning. Their people assured themit
wasn' t

a mlitary transm ssion, so naturally they thought it was extraterrestrial.... No, we've excluded
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a satellite
transm ssion al ready.

"lan, could we trouble you to followit for as long as it's in your sky? 1'll talk to you
about VLBI
later. I"'mgoing to see if | can't get other radio observatories, distributed pretty evenly in
| ongi tude, to
follow it until it reappears back here.... Yes, but | don't knowif it's easy to make a direct
phone call to
China. I'"'mthinking of sending an 1AU telegram ... Fine. Many thanks, lan."

Ellie paused in the doorway of the control room-they called it that with conscious irony,
because
it was the conputers, in another room that by and large did the controlling--to adnmre the snall
group of
scientists who were talking with great animation, scrutinizing the data being displayed, and
engaging in mld
badi nage on the nature of the signal. These were not stylish people, she thought. They were not
conventional | y good-1ooking. But there was sonething unmi stakably attractive about them They were
excel l ent at what they did and, especially in the discovery process, were utterly absorbed in
their work. As
she approached, they fell silent and | ooked at her expectantly. The nunerals were now being
converted
automatically frombase 2 to base 10... 881, 883, 887, 907... each one confirmed as a prine
nunber .

"WIllie, get ne a world nap. And pl ease get me Mark Auerbach in Canbridge, Mass. He'l
probably be at hone. Gve himthis message for an AU telegramto all observatories, but
especially to al
| arge radi o observatories. And see if he'Il check our tel ephone nunber for the Beijing Radio
Cbservatory.

Then get ne the President's Science Adviser."

"You're going to bypass the National Science Foundation?"

"After Auerbach, get ne the President's Science Adviser.'

In her mind she thought she could hear one joyous shout amidst a clanor of other voices.

By bicycle, small truck, peranbulatory mail man, or tel ephone, the single paragraph was delivered
to

astrononical centers all over the world. In a few maj or radi o observatories--in China, India, the
Sovi et

Uni on, and Hol Il and, for exanple--the nessage was delivered by teletype. As it chattered in, it was
scanned

by a security officer or sone passing astrononer, torn off, and with a | ook of sone curiosity
carried into an

adj acent office. It read:

ANOVALOUS | NTERM TTENT RADI O SOURCE

AT RI GHT ASCENSI ON 18h 34M DECLI NATI ON
PLUS 38 DEGREES 41 M NUTES, DI SCOVERED BY
ARGUS SYSTEMATI C SKY SURVEY. FREQUENCY
9. 24176684 G GAHERTZ, BANDPASS

APPROXI MATELY 430 HERTZ. BI MODAL

AVPLI TUDES APPROXI MATELY 174 AND 179
JANSKYS. EVI DENCE AMPLI TUDES ENCCDE
SEQUENCE OF PRI ME NUMBERS. FULL

LONG TUDE COVERAGE URCENTLY NEEDED
PLEASE CALL COLLECT FOR FURTHER

I NFORMVATI ON | N COORDI NATI NG
OBSERVATI ONS

E. ARROMY, DI RECTOR, PROJIECT ARGUS
SOCORRO, NEW MEXI CO, U. S. A
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CHAPTER 5
Decryption Al gorithm

Ch, speak again, bright angel..
-W LLI AM SHAKESPEARE
Rormeo and Juli et

The visiting scientists' quarters were now all occupied, indeed overcrowded, by selected
| um naries of the
SETI community. When the official del egations began arriving from Wshi ngton, they found no
suitabl e
acconmopdations at the Argus site and had to be billeted at notels in nearby Socorro. Kenneth der
Heer, the
President's Science Adviser, was the only exception. He had arrived the day after the discovery,
in response
to an urgent call from El eanor Arroway. Oficials fromthe National Science Foundation, the
Nat i ona
Aeronautics and Space Adnministration, the Department of Defense, the President's Science Advisory
Committee, the National Security Council, and the National Security Agency trickled in during the
next few
days. There were a few governnent enpl oyees whose precise institutional affiliations renained
obscure.

The previous evening, sonme of them stood at the base of Tel escope 101 and had Vega poi nted

out
to themfor the first time. Obligingly, its blue-white light flickered prettily.

"I nean, |'ve seen it before, but | never knew what it was called," one of themrenmarked
Vega

appeared brighter than the other stars in the sky, but in no other way noteworthy. It was nerely
one of the
few t housand naked-eye stars.

The scientists were running a continuous research semi nar on the nature, origin, and
possi bl e
significance of the radio pulses. The project's public affairs office--larger than in nost
observatories
because of wi despread interest in the search for extraterrestrial intelligence--was assigned the
task of filling
in the | ower-ranking officials. Every new arrival required an extensive personal briefing. Ellie,
who was
obliged to brief the senior officials, supervise the ongoing research, and respond to the entirely
pr oper
skeptical scrutiny being offered with sone vigor by her coll eagues, was exhausted. The |uxury of a
full
night's sleep had el uded her since the discovery.

At first they had tried to keep the finding quiet. After all, they were not absolutely
sure it was an
extraterrestrial nessage. A prenmature or ni staken announcenent would be a public relations
di saster. But
worse than that, it would interfere with the data analysis. |If the press descended, the science
woul d surely
suffer. Washington as well as Argus was keen to keep the story quiet. But the scientists had told
their
famlies, the International Astronom cal Union telegram had been sent all over the world, and
still
rudi mentary astrononi cal data-basing systens in Europe, North Anerica, and Japan were all carrying
news
of the discovery.

Al t hough there had been a range of contingency plans for the public rel ease of any
findi ngs, the
actual circunstances had caught them | argely unprepared. They drafted as innocuous a statenent as
t hey
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could and released it only when they had to. It caused, of course, a sensation

They had asked the nedia's forbearance, but knew there would be only a brief period before
t he
press would descend in force. They had tried to discourage reporters fromvisiting the site,
expl ai ni ng t hat
there was no real information in the signals they were receiving, just tedious and repetitive
prine nunbers.
The press was inpatient with the absence of hard news. "You can only do so nmany sidebars on "~ \Wat
is a
prinme nunber?'" one reporter explained to Ellie over the tel ephone.

Tel evision canmera crews in fixed-wing air taxis and chartered helicopters began neki ng | ow
passes
over the facility, sonetinmes generating strong radio interference easily detected by the
tel escopes. Sone
reporters stalked the officials from Wshington when they returned to their notels at night. A few
of the
nore enterprising had attenpted to enter the facility unobserved--by beach buggy, notorcycle, and
in one
case on horseback. She had been forced to inquire about bulk rates on cyclone fencing.

| mredi ately after der Heer arrived, he had received an early version of what was by now
Ellie's
standard briefing: the surprising intensity of the signal, its location in very much the same part
of the sky as
the star Vega, the nature of the pulses.

"I may be the President's Science Adviser," he had said, "but I"'monly a biologist. So
pl ease explain
it tome slowy. | understand that if the radio source is twenty-six |light-years away, then the
nmessage had to
be sent twenty-six years ago. In the 1960s, sone funny-I|ooking people with pointy ears thought
we' d want
to know that they like prinme nunbers. But prine nunbers aren't difficult. It's not like they're
boasting. It's
more |ike they're sending us renedial arithnetic. Maybe we should be insulted.”

"No, look at it this way," she said, smling. "This is a beacon. It's an announcenent
signal. It's
designed to attract our attention. W get strange patterns of pulses from quasars and pul sars and
radi o
gal axi es and God- knows-what. But prinme nunbers are very specific, very artificial. No even nunber
is
prinme, for exanple. It's hard to i magi ne sone radi ati ng plasma or expl odi ng gal axy sending out a
regul ar set
of mathematical signals like this. The prinme nunbers are to attract our attention."”

"But what for?" he had asked, genuinely baffl ed.

"I don't know. But in this business you have to be very patient. Maybe in a while the
prine
nunbers will turn off and be replaced by sonething el se, sonething very rich, the real nessage. W
j ust have
to keep on listening."

This was the hardest part to explain to the press, that the signals had essentially no
content, no
meani ng--just the first few hundred prinme nunbers in order, a cycling back to the beginning, and
agai n the
sinple binary arithnetic representations: 1, 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31... Nine wasn't
a prine
nunber, she'd explain, because it was divisible by 3 (as well as 9 and 1, of course). Ten wasn't a
prine
nunber because 5 and 2 went into it (as well as 10 and 1). El even was a prinme nunber because it
was
divisible only by 1 and itself. But why transmt prine nunbers? It rem nded her of an idiot
savant, one of
t hose peopl e who m ght be grossly deficient in ordinary social or verbal skills but who could
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perform m nd-

boggling feats of nental arithnetic--such as figuring out, after a noment's thought, on what day
of the

week June first in the year 11,977 will fall. It wasn't for anything; they did it because they
liked doing it,

because they were able to do it.

She knew it was only a few days after receipt of the nessage, but she was at once
exhi |l arated and
deeply di sappointed. After all these years, they had finally received a signal--sort of. But its
content was
shal | ow, hollow, enpty. She had inmagi ned receiving the Encycl opedia Gal acti ca.

W' ve only achieved the capacity for radio astronomy in the |ast few decades, she reni nded
hersel f,
in a Gal axy where the average star is billions of years old. The chance of receiving a signal from
a civilization
exactly as advanced as we are should be mnuscule. If they were even a little behind us, they
woul d [ ack the
technol ogi cal capability to comunicate with us at all. So the nost likely signal would cone from
a
civilization much nore advanced. Maybe they would be able to wite full and nelodic mrror fugues:
The
counterpoint would be the thenme witten backwards. No, she decided. While this was a kind of
geni us
wi t hout a doubt, and certainly beyond her ability, it was a tiny extrapolation from what human
bei ngs coul d
do. Bach and Mozart had nmade at |east respectable stabs at it.

She tried to nake a bigger leap, into the mnd of soneone who was enornmously, orders of
magni tude, nore intelligent than she was, smarter than Drumin, say, or Eda the young N gerian
physi ci st
who had just won the Nobel Prize. But it was inpossible. She could nuse about denonstrating
Fermat's
Last Theorem or the Col dbach Conjecture in only a few |lines of equations. She could inmagine
pr obl ens
enormously beyond us that would be old hat to them But she couldn't get into their mnds; she
coul dn't
i magi ne what thinking would be Ilike if you were much nore capable than a human being. O course.
Nor
surprise. What did she expect? It was like trying to visualize a new primary color or a world in
whi ch you
coul d recogni ze several hundred acquai ntances individually only by their snells.... She could talk
about this,
but she couldn't experience it. By definition, it has to be mghty hard to understand the behavi or
of a being
much smarter than you are. Buy even so, even so: Wy only prinme nunbers?

* * *

The Argus radi o astrononers had made progress in the |ast few days. Vega had a known notion--a
known

conponent of its velocity toward or away fromthe Earth, and a known conponent |aterally, across
t he sky,

agai nst the background of nore distant stars. The Argus tel escopes, working together with radio
observatories in Wst Virginia and Australia, had determ ned that the source was noving wth Vega.
Not

only was the signal coming, as carefully as they could neasure, from where Vega was in the sky;
but the

signal also shared the peculiar and characteristic notions of Vega. Unless this was a hoax of

her oi c

proportions, the source of the prime nunber pul ses was indeed in the Vega system There was no
addi ti ona

Doppl er effect due to the notion of the transmitter, perhaps tied to a planet, about Vega. The

file:/lIF|/rah/Carl%20Sagan/Contact.txt (45 of 242) [1/17/03 2:02:23 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

extraterrestrials had conpensated for the orbital notion. Perhaps it was a kind of interstellar
courtesy.

"It's the goddammedest nobst wonderful thing | ever heard of. And it's got nothing to do
with our
shop, " said an official of the Defense Advanced Research Projects Agency, preparing to return to
Washi ngt on.

As soon as the discovery had been nade, Ellie had assigned a handful of the tel escopes to
exam ne
Vega in a range of other frequencies. Sure enough, they had found the sane signal, the sane
nonot onous
succession of prime nunbers, beeping away in the 1420 negahertz hydrogen |ine, the 1667 negahertz
hydroxyl line, and at many other frequencies. Al over the radio spectrum wth an el ectronmagnetic
orchestra,
Vega was bl eating out prinme nunbers.

"I't doesn't make sense," said drumlin, casually touching his belt buckle. "W couldn't
have m ssed
it before. Everybody's |ooked at Vega. For years. Arroway observed it from Areci bo a decade ago.
Suddenly | ast Tuesday Vega starts broadcasting prinme nunbers? Wiy now? What's so special about
now?
How cone they start transnmitting just a few years after Argus starts |istening?"

"Maybe their transmtter was down for repairs for a couple of centuries,” Valerian
suggested, "and
they just got it back on-line. naybe their duty cycle is to broadcast to us just one year out of
every mllion

There are all those other candidate planets that might have life on them you know. W' re probably
not the
only kid on the block." But Drumin, plainly dissatisfied, only shook his head.

Al t hough his nature was the opposite of conspiratorial, Valerian thought he had caught an
undercurrent in Drunlin's last question: could all this be a reckless, desperate attenpt by Argus
scientists to
prevent a prenmature closing down of the project? It wasn't possible. Valerian shook his head. As
der Heer
wal ked by, he found hinself confronted by two senior experts on the SETI problemsilently shaking
their
heads at one another.

Bet ween the scientists and the bureaucrats there was a kind of unease, a mutua
di sconfort, a clash
of fundamental assunptions. One of the electrical engineers called it an inpedance mismatch. The
scientists
were too specul ative, too quantitative, and too casual about talking to anybody for the tastes of
many of the
bureaucrats. The bureaucrats were too uni nagi native, too qualitative, too uncommunicative for many
of the
scientists. Ellie and especially der Heer tried hard to bridge the gap, but the pontoons kept
bei ng swept
downst r eam

This night, cigarette butts and coffee cups were everywhere. The casually dressed
scientists,

Washi ngton officials in light-weight suits, and an occasional flag-rank mlitary officer filled
the control room

the semi nar room the small auditorium and spilled out of doors, where, illumnated by cigarettes
and

starlight, some of the discussions continued. But tenpers were frayed. The strain was show ng.

* * *

"Dr. Arroway, this is Mchael Kitz, Assistant Secretary of Defense for C3I."

Introducing Kitz and positioning hinself just a step behind him der Heer was
conmuni cati ng. .
what ? Sorme unlikely mx of enotions. Benusenment in the arnms of prudence? He seemed to be appealing
for
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restraint. Did he think her such a hothead? "C3l"--pronounced cee-cubed-eye--stood for Comand,
Control, Communications, and Intelligence, inportant responsibilities at a tinme when the United
States and
the Soviet Union were ganely maki ng maj or phased reductions in their strategic nucl ear arsenals.
It was a
job for a cautious man

Kitz settled hinself in one of the two chairs across the desk fromElIlie, |eaned forward,
and read
the Kafka quote. He was uni npressed.

"Dr. Arroway, let ne conme right to the point. W're concerned about whether it's in the
best
interest of the United States for this information to be generally known. W were not overjoyed
about your
sending that telegramall over the world."

"You nean to China? To Russia? To India?" Her voice, despite her best effort, had a
di scerni bl e
edge to it. "You wanted to keep the first 261 prinme nunbers secret? Do you suppose, M. Kitz, the
extraterrestrials intended to conmunicate only with Anericans? Don't you think that a nmessage from
anot her civilization belongs to the whole worl d?"

"You mi ght have asked our advice."

"And risk losing the signal? Look, for all we know, sonething essential, something unique

m ght

have been broadcast after Vega had set her in New Mexico but when it was high in the sky over
Bei j i ng.

These signals aren't exactly a person-to-person call to the U S. of A They're not even a person-
t o- per son

call to the Earth. It's station-to-station to any planet in the solar system W just happened to
be | ucky
enough to pick up the phone."

Der Heer was radiating sonething again. Wiat was he trying to tell her? That he |iked that
el ementary anal ogy, but ease up on Kitz?

“In any case," she continued, "it's too |ate. Everybody knows now that there's sone kind
of
intelligent life in the Vega system?"”

"I"'mnot sure it's too late, Dr. Arroway. You seemto think there'll be some information-
rich
transm ssion, a nmessage, still to cone. Dr. der Heer here"--he paused to listen to the unexpected

assonance--"Dr. der Heer says you think these prime nunbers are an announcenent, somrething to make
us
pay attention. If there is a nessage and it's subtle--something those other countries woul dn't
pick up right
away--1 want it kept quiet until we can talk about it."

"Many of us have wants, M. Kitz, she found herself saying sweetly, ignoring der Heer's
rai sed
eyebrows. There was sonmething irritating, al nost provocative, about Kitz's manner. And probably
hers as
well. "I, for exanple, have a want to understand what the neaning of this signal is, and what's
happeni ng on
Vega, and what it nmeans for the Earth. It's possible that scientists in other nations are the key
to that
under st andi ng. Maybe we'll need their data. Maybe we'll need their brains. | could imagine this
m ght be a
problemtoo big for one country to handle all by itself."

Der Heer now appeared faintly alarnmed. "Uh, Dr. Arroway. Secretary Kitz's suggestion isn't
al |
that unreasonable. It's very possible we'd bring other nations in. All he's asking is to talk
about it with us
first. And that's only if there's a new nessage.”

Hi s tone was cal ming but not unctuous. She | ooked at himclosely again. Der Heer was not a
patently handsone man, but he had a kind and intelligent face. He was wearing a blue suit and a
crisp oxford
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shirt. H's seriousness and air of self-possession were noderated by the warnth of his snmile. Wy,
t hen, was
he shilling for this jerk? Part of his job? Could it be that Kitz was tal king sense?
"It's a renpte contingency anyway." Kitz sighed as he got to his feet. "The Secretary of
Def ense
woul d appreciate your cooperation." He was trying to be wi nning. "Agreed?"
"Let me think about it," she replied, taking his proffered hand as if it were a dead fish.
“I"1l be along in a few nminutes, Mke," der Heer said cheerfully.
H s hand on the lintel of the door, Kitz had an apparent afterthought, renoved a docunent
from his
i nsi de breast pocket, returned, and placed it gingerly on the corner of her desk. "COh yes, |
forgot. Here's a
copy of the Hadden Decision. You probably knowit. It's about the government's right to classify
mat eri al
vital to the security of the United States. Even if it didn't originate in a classified facility."
"You want to classify the prinme nunbers?" she asked, her eyes wide in nmock incredulity.
"See you outside, Ken."
She began tal king the monent Kitz left her office. "Wat's he after? Vegan death rays?
Vor | d
bl ower - uppers? What's this really about?"
"He's just being prudent, Ellie. | can see you don't think that's the whole story. Okay.
Suppose
there's sone nessage--you know, with real content--and in it there's sonething offensive to
Musl i nms, say,
or to Methodists. Shouldn't we release it carefully, so the United States doesn't get a bl ack
eye?"
"Ken, don't bullshit ne. That man is an Assistant Secretary of Defense. If they're worried
about
Musl i ns and Met hodi sts, they would have sent me an Assistant Secretary of State, or--1 don't know -
one
of those religious fanatics who preside at presidential prayer breakfasts. You're the President's
Sci ence
Advi ser. \Wat did you advi se her?"

"I haven't advised her anything. Since |I've been here, I've only talked to her once,
briefly, on the
phone. And 1'll be frank with you, she didn't give me any instructions about classification. |
t hought what
Kitz said was way off base. | think he's acting on his own."

"Who is he?"

"As far as | know, he's a lawer. He was a top executive in the electronics industry
before joining
the Adm nistration. He really knows C3l, but that doesn't nake hi m know edgeabl e about anyt hing
el se."

"Ken, | trust you. | believe you didn't set nme up for this Hadden Decision threat." She
waved t he
docurent in front of her and paused, seeking his eyes. "Do you know that Drumin thinks there's
anot her
nmessage in the polarization?"

"l don't understand."

"Just a few hours ago, Dave finished a rough statistical study of the polarization. He's
represent ed
the Stokes paraneters by Poin-caré spheres; there's a nice novie of themvarying in tine."

Der Heer | ooked at her blankly. Don't biologists use polarized light in their mnicroscopes?
she asked
hersel f.

"When a wave of |ight conmes at you--visible light, radio light, any kind of light--it's
vi brating at
right angles to your line of sight. If that vibration rotates, the wave is said to be elliptically
pol arized. If it
rotates clockw se, the polarization is called right-handed; counterclockw se, it's |eft-handed. |
know it's a
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dunmb desi gnati on. Anyway, by varying between the two kinds of polarization, you could transmt
information. Alittle right polarization and that's a zero; a little left and it's a one. Foll ow?
It's perfectly
possi bl e. W have anplitude nodul ati on and frequency nodul ation, but our civilization, by
conventi on,
ordinarily just doesn't do polarization nodul ation

"Well, the Vega signal looks as if it has polarization nodulating. W're busy checking it
out right
now. But Dave found that there wasn't an equal ampunt of the two sorts of polarization. It wasn't
| eft
pol ari zed as nuch as it was right polarized. It's just possible that there's another nessage in
the pol arization
that we've mssed so far. That's why |I'm suspici ous about your friend. Kitz isn't just giving ne
gener al
gratui tous advice. He knows we nmay be onto sonething el se.”

"Ellie, take it easy. You've hardly slept for four days. You've been juggling the science,
t he
adm ni stration, and the press. You've already nade one of the nmajor discoveries of the century,
and if |
understand you right, you mght be on the verge of sonething even nore inportant. You' ve got every
right
to be alittle on edge. And threatening to mlitarize the project was clumsy of Kitz. | don't have
any trouble
under st andi ng why you're suspicious of him But there's sonme sense to what he says."

"Do you know t he man?"

"I'"ve been in a few nmeetings with him | can hardly say | know him Ellie, if there's a
possibility of a
real nessage coming in, wouldn't it be a good idea to thin out the cromd a little?"

"Sure. Gve ne a hand with sone of the Washington deadwood. "

"Okay. And if you | eave that docunment on your desk, soneone'll be in here and draw the
wr ong
concl usi on. Why don't you put it away sonewhere?"

"You're going to hel p?"

"If the situation stays anything |like what it is now, I'Il help. W're not going to make
our best
effort if this thing gets classified."

Smiling, Ellie knelt before her small office safe, and punched in the six-digit
conbi nati on, 314159.
She took one | ast glance at the docunent that was titled in large black letters THE UNl TED STATES
VS.
HADDEN CYBERNETI CS, and | ocked it away.

* * *

It was a group of about thirty people--technicians and scientists associated with Project Argus, a
few seni or
government officials, including the Deputy Director of the Defense Intelligence Agency in civilian
cl ot hes.
Among them were Valerian, Drumin, Kitz, and der Heer. Ellie was the only wonan. They had set up a
| ar ge
tel evision projection system focused on a two-neter-by-two-neter screen set flush against the far
wall. Ellie
was sinultaneously addressing the group and the decryption program her fingers on the keyboard
bef ore
her .

"Over the years we've prepared for the conputer decryption of many kinds of possible
nmessages.
We've just learned fromDr. Drumin's analysis that there's information in the polarization
nmodul ation. Al
that frenetic switching between left and right neans sonmething. It's not randomnoise. It's as if
you're
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flipping a coin. OF course, you expect as nany heads as tails, but instead you get twi ce as nany
heads as

tails. so you conclude that the coin is |oaded or, in our case, that the polarization nodul ation
isn't random it

has content.... GCh, look at this. Wat the conputer has just nowtold us is even nore interesting.
The precise

sequence of heads and tails repeats. It's a long sequence, so it's a pretty conpl ex nessage, and
t he

transmitting civilization nust want us to be sure to get it right.

"Here, you see? This is the repeating nessage. We're now into the first repetition. Every
bit of
i nfornmati on, every dot and dash--if you want to think of themthat way--is identical to what it
was in the
| ast bl ock of data. Now we analyze the total number of buts. It's a nunmber in the tens of
billions. Ckay,
bingo! It's the product of three prinme nunbers."

Al t hough Drumin and Val erian were both beaning, it seened to Ellie they were experiencing
quite
di fferent enotions.

"So what? What do sonme nore prinme nunbers nmean?" a visitor from Washi ngton asked.

"It neans--maybe--that we're being sent a picture. You see, this nessage is made of a
| arge
nunber of bits of information. Suppose that |arge nunber is the product of three snaller nunbers;
it's a
number times a nunber times a nunber. So there's three dinmensions to the nessage. |'d guess either
it's a
single static three-dinmensional picture |like a stationary hologram or it's a two-dinensiona
pi cture that
changes with tine--a novie. Let's assune it's a novie. If it's a hologram it'll take us longer to
di spl ay
anyway. We've got an ideal decryption algorithmfor this one."

On the screen, they made out an indistinct noving pattern conposed of perfect whites and
per f ect
bl acks.

"WIllie, put in sone gray interpolation program would you? Anything reasonable. And try
rotating
it about ninety degrees counterclockw se."

"Dr. Arroway, there seems to be an auxiliary sideband channel. Maybe it's the audio to go
with the
nmovi e. "

"Punch it up."

The only other practical application of prime numbers she could think of was public-key
cryptography, now wi dely used in conmercial and national security contexts. One application was to
make a
message clear to dunmies; the other was to keep a nessage hidden fromthe tolerably intelligent.

Ellie scanned the faces before her. Kitz | ooked unconfortable. Perhaps he was anticipation
sone
alien invader or, worse, the design drawi ngs of a weapon too secret for her staff to be trusted
with., Wllie
| ooked very earnest and was swall owi ng over and over again. A picture is different fromnere
nunbers. The
possibility of a visual nmessage was clearly rousing unexam ned fears and fantasies in the hearts
of many of
the onl ookers. Der Heer had a wonderful expression on his face; for the nonent he seened nuch | ess
t he
official, the bureaucrat, the presidential adviser, and much nore the scientist.

The picture, still unintelligible, was joined by a deep runbling glissando of sounds,
sliding first up
and then down the audio spectrumuntil it gravitated to rest sonewhere around the octave bel ow
nm ddl e C

Slowy the group becane aware of faint but swelling nusic. The picture rotated, rectified, and
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f ocused.
Ellie found herself staring at a bl ack-and-white grainy inmage of... a massive review ng
st and
adorned with an i mense art deco eagle. Clutched in the eagle's concrete talons..
"Hoax! It's a hoax!" There were cries of astonishnent, incredulity, laughter, nild
hysteri a.
"Don't you see? You've been hoodw nked," Drumin was saying to her al nost
conversationally. He
was smiling. "It's an el aborate practical joke. You' ve been wasting the tine of everybody here."
Clutched in the eagle's concrete talons, she could now see clearly, was a swasti ka. The
caner a
zooned in above the eagle to find the sniling face of Adolf Hitler, waving to a rhythnically
chanting crowd.
H s uniform devoid of mlitary decorations, conveyed a nodest sinplicity. The deep baritone voice
of an
announcer, scratchy but unm stakably speaking German, filled the room Der Heer noved toward her.
"Do you know German?" she whispered. "Wat's it sayi ng?"
"The Fuehrer," he translated slowy, "welcones the world to the Gernman Fatherland for the
openi ng of the 1936 A ynpic Ganes."

CHAPTER 6
Pal i npsest

And if the Quardi ans are not happy, who el se can be?
- ARI STOTLE
The Politics
Book 2, Chapter 5

As the plane reached cruising altitude, wth Al buquerque already nore than a hundred mles behind
t hem
Ellie idly glanced at the small white cardboard rectangle inprinted with blue letters that had
been stapled to
her airline ticket envelope. It read, in |anguage unchanged since her first commercial flight,
"This is not the
| uggage ticket (baggage check) described by Article 4 of the Warsaw Convention." Wiy were the
airlines so
worried, she wondered, that passengers m ght nistake this piece of cardboard for the Warsaw
Conventi on
ticket? Wiy had she never seen one? Where were they storing then? In sone forgotten key event in
t he
history of aviation, an inattentive airline nmust have forgotten to print this caveat on cardboard
rect angl es and
was sued into bankruptcy by irate passengers |aboring under the m sapprehension that this was the
War saw
| uggage ticket. Doubtless there were sound financial reasons for this worldw de concern, never
ot herw se
articul ated, about which pieces of cardboard are not described by the Warsaw Convention. | nagi ne,
she
t hought, all those cumul ative lines of type devoted instead to something useful--the history of
wor | d
expl oration, say, or incidental facts of science, or even the average nunber of passenger niles
until your
ai rpl ane crashed.

If she had accepted der Heer's offer of a mlitary airplane, she woul d be having other
casual
associ ations. But that woul d have been far too cozy, perhaps sone aperture |eading to an eventual
mlitarization of the project. They had preferred to travel by comercial carrier. Valerian's eyes
wer e
al ready closed as he finished settling into the seat beside her. There had been no particul ar
hurry, even after
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taking care of those last-nminute details on the data analysis, with the hint that the second | ayer
of the onion
was about to unpeel. They had been able to make a conmercial flight that would arrive in
Washi ngt on wel |
before tonmorrow s neeting; in fact, in plenty of tine for a good night's sleep

She glanced at the telefax systemneatly zipped into a | eather carrying case under the
seat in front of
her. It was several hundred kilobits per second faster than Peter's old nodel and di splayed much
better
graphics. Well, maybe tonorrow she woul d have to use it to explain to the President of the United
St at es
what Adolf Hitler was doing on Vega. She was, she admitted to herself, a little nervous about the
nmeeting.
She had never nmet a President before, and by late-twentieth-century standards, this one wasn't
hal f bad. She

hadn't had tine to get her hair done, nuch less a facial. Onh well, she wasn't going to the Wite
House to be
| ooked at.

What woul d her stepfather think? Did he still believe she was unsuited for science? O her
not her,

now confined to a wheelchair in a nursing home? She had managed only one brief phone call to her
not her
since the discovery over a week ago, and promi sed herself to call again tonorrow.

As she had done a hundred tinmes before, she peered out the airplane wi ndow and i nagi ned
what
i npression the Earth woul d nake on an extraterrestrial observer, at this cruising altitude of
twel ve or
fourteen kil onmeters, and assuming the alien had eyes sonmething like ours. There were vast areas of
t he
M dwest intricately geonmetrized with squared, rectangles, and circles by those with agricultura
or urban
predilections; and, as here, vast areas of the Southwest in which the only sign of intelligent
life was an
occasi onal straight |ine headi ng between nountains and across deserts. Are the worlds of nore
advanced
civilizations totally geonetrized, entirely rebuilt by their inhabitants? O would the signature
of areally
advanced civilization be that they left no sign at all? Wuld they be able to tell in one swft
gl ance precisely
whi ch stage we were in some great cosmic evol utionary sequence in the devel opnent of intelligent
bei ngs?

What else could they tell? Fromthe bl ueness of the sky, they could nake a rough estimte
of
Loschmi dt's Nunmber, how many nol ecul es there were in a cubic centinmeter at sea | evel. About three
times
ten to the nineteenth. They could easily tell the altitudes of the clouds fromthe Iength of their
shadows on
the ground. If they knew that the clouds were condensed water, they could roughly calculate the
tenperature | apse rate of the atnosphere, because the tenperature had to fall to about minus forty
degr ees
Centigrade at the altitude of the highest clouds she could see. The erosion of |andforms, the
dendritic
patterns and oxbows of rivers, the presence of |akes and battered vol canic plugs all spoke of an
anci ent
battl e between | and-form ng and erosional processes. Really, you could see at a glance that this
was an
antique planet with a brand new civilization.

Most of the planets in the Gal axy woul d be venerabl e and pretechnical, mybe even
lifeless. A few
woul d harbor civilizations nmuch ol der than ours. Wrlds with technical civilizations just
begi nning to energe
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nmust be spectacularly rare. It was probably the only quality fundanmentally uni que about the Earth.

Through lunch, the |l andscape slowy turned verdant as they approached the M ssi ssi ppi
Val | ey.
There was hardly any sense of nmotion in nodern air travel, Ellie thought. She | ooked at Peter's
still sleeping
form he had rejected with sonme indignation the prospect of an airline lunch. Beyond him across
the aisle,
was a very young human being, perhaps three nonths old, confortably nestled in its father's arns.
VWhat was
an infant's view of air travel? You go to a special place, walk into a large roomwith seats in
it, and sit
down. The room runbl es and shakes for four hours. Then you get up and wal k off. Magically, you're
somewhere el se. The nmeans of transportation seens obscure to you, but the basic idea is easy to
grasp, and
precoci ous mastery of the Navier-Stokes equations is not required.

It was | ate afternoon when they circled Washi ngton, awaiting permssion to | and. She could
make
out, between the Washi ngton Mnunent and the Lincoln Menorial, a vast crowd of people. It was, she
had
read only an hour earlier in the Tines telefax, a massive rally of black Anericans protesting
econom ¢
disparities and educational inequities. Considering the justice of their grievances, she thought,
t hey had been
very patient. She wondered how the President would respond to the rally and to the Vega
transm ssion, on
bot h of which sone official public coment would have to be nade tonorrow.

* * *

"What do you nean, Ken, "They get out'?"

"I mean, Ms. President, that our television signals | eave this planet and go out into
space. "

"Just exactly how far do they go?"

"Wth all due respect, Ms. President, it doesn't work that way."

"Well, how does it work?"

"The signals spread out fromthe Earth in spherical waves, a little like ripples in a
pond. They trave
at the speed of light--186,000 miles a second--and essentially go on forever. The better sone
ot her
civilization's receivers are, the farther away they could be and still pick up our TV signals.
Even we coul d
detect a strong TV transm ssion froma planet going around the nearest star."

For a nonent, the President stood ranrod straight, staring out the French doors into the
Rose
Garden. She turned toward der Heer. "You mean... everything?"

"Yes. Everything."

"You nean to say, all that crap on television? The car crashes? Westling? The porno
channel s?

The eveni ng news?"

"Everything, Ms. President." Der Heer shook his head in synpathetic consternation

"Der Heer, do | understand you correctly? Does this nmean that all my press conferences, ny
debat es, ny inaugural address, are out there?"

"That's the good news, Ms. President. The bad news is, so are all the television
appear ances of
your predecessor. And Dick N xon. And the Soviet |eadership. And so are a |ot of nasty things your
opponent said about you. It's a m xed blessing."

"My God. Okay, go on." The President had turned away fromthe French doors and was now
apparently preoccupi ed in exanining a marble bust of Tom Paine, newWy restored fromthe basenent
of the
Smithsonian Institution, where it had been consigned by the previous incunbent.

"Look at it this way: Those few mnutes of television fromVega were originally broadcast
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in 1936,

at the opening of the Aynpic Ganes in Berlin. Even though it was only shown in Germany, it was
the first

tel evision transm ssion on Earth with even noderate power. Unlike the ordinary radio transm ssion
in the

thirties, those TV signals got through our ionosphere and trickled out into space. W're trying to
find out

exactly what was transnmitted back then, but it'll probably take some time. Maybe that wel come from
Htler
is the only fragnent of the transm ssion they were able to pick up on Vega.

"So fromtheir point of view, Hitler is the first sign of intelligent life on Earth. |I'm

not trying to be
ironic. They don't know what the transmi ssion neans, so they record it and transmt it back to us.
It's a way

of saying "Hello, we heard you.' It seens to ne a pretty friendly gesture.”

"Then you say there wasn't any tel evision broadcasting until after the Second World War?"

"Not hing to speak of. There was a | ocal broadcast in England on the coronati on of George
t he
Sixth, a fewthings like that. Big tinme television transm ssion began in the late forties. Al
t hose prograns are
|l eaving the Earth at the speed of light. Imagine the Earth is here"--der Heer gestured in the air--
"and
there's a little spherical wave running away fromit at the speed of light, starting out in 1936
It keeps
expandi ng and receding fromthe Earth. Sooner or later, it reaches the nearest civilization. They
seemto be
surprisingly close, only twenty-six years for the Berlin Oympics to return to Earth. So the
Vegans didn't
take decades to figure it out. They nust have been pretty nuch tuned, all set up, ready to go,
wai ting for our
first television signals. They detect them record them and after a while play them back to us.
But unl ess
they' ve al ready been here--you know, sone survey mission a hundred years ago--they couldn't have
known we were about to invent television. So Dr. Arroway thinks this civilization is nonitoring
all the
near by planetary systens, to see if any of its neighbors devel op high technol ogy."

"Ken, there's a lot of things her to think about. Are you sure those--what do you cal
t hem
Vegans?--you sure they don't understand what that television programwas about ?"

"Ms. President, there's no doubt they're smart. That was a very weak signal in 1936. Their
detectors have to be fantastically sensitive to pick it up. But | don't see how they could
possi bl y under st and
what it means. They probably | ook very different fromus. They nmust have different history,

di fferent
custonms. There's no way for themto know what a swastika is or who Adolf Hitler was."

"Adolf Hitler! Ken, it nakes ne furious. Forty mllion people die to defeat that
megal omani ac, and
he's the star of the first broadcast to another civilization? He's representing us. And them It's
t hat
madman' s wi | dest dream cone true."

She paused and continued in a cal mer voice. "You know, | never thought Hitler could nanage
t hat
Hitler salute. He never gave it straight on, it was always skewed at sonme wacko angle. And then
t here was
that fruity bent el bow salute. If anyone el se had done his Heil Hitlers so inconmpetently he
woul d' ve been
sent to the Russian front."

"But isn't there a difference? He was only returning the salutes of others. He wasn't
Hei l i ng
Htler."

"Ch yes he was,

returned the President and, with a gesture, ushered der Heer out of the
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Rose
Room and down a corridor. Suddenly she stopped and regarded her Science Adviser

"What if the Nazis didn't have television in 1936? Then what woul d have happened?”

"Well, then | suppose it would be the coronation of George the Sixth, or one of the
transm ssions
about the New York World's Fair in 1939, if any of themwere strong enough to be received on Vega.
O
some prograns fromthe late forties, early fifties. You know, Howdy Doody, MIton Berle, the Arny-
McCart hy hearings--all those marvel ous signs of intelligent |ife on Earth."

"Those goddam prograns are our anbassadors into space... the Em ssary fromEarth." She
paused a nonment to savor the phrase. "Wth an anbassador, you're supposed to put your best foot
f orwar d,
and we' ve been sending mainly crap to space for forty years. I'd like to see the network
executives cone to
grips with this one. And that madnan Hitler, that's the first news they have about Earth? What are
t hey
going to think of us?"

* * *

As der Heer and the President entered the Cabinet Room those who had been standing in snall
groups fell
silent, and some who had been seated nade efforts to stand. Wth a perfunctory gesture, the
Pr esi dent
conveyed a preference for informality and casually greeted the Secretary of State and an Assi stant
Secretary
of Defense. Wth a slow and deliberate turn of the head, she scanned the group. Sone returned her
gaze
expectantly. Others, detecting an expression of m nor annoyance on the President's face, averted
their eyes.

"Ken, isn't that astrononer of yours here? Arrowsm th? Arrow oot ?"

"Arroway, Ms. President. She and Dr. Valerian arrived |ast night. Maybe they've been held
up in
traffic."

"Dr. Arroway called fromher hotel, Ms. President,"” volunteered a neticul ously grooned
young
man. "She said there were sone new data conming through on her telefax, and she wanted to bring it
to this
meeting. We're supposed to start w thout her."

M chael Kitz |eaned forward, his tone and expression incredulous. "They're transmtting
new dat a
on this subject over an open tel ephone, insecure, in a Washi ngton hotel roonf"

Der Heer responded so softly that Kitz had to lean still further forward to hear. "MKke, |
t hi nk
there's at | east comercial encryption on her telefax. But renenber there are no security
gui del i nes
established in this matter. I'msure that Dr. Arroway will be cooperative if guidelines are
est abl i shed. "

"All right, let's begin," said the President. "This is a joint inforrmal neeting of the
Nati onal Security
Council and what for the tine being we're calling the Special Contingency Task Group. | want to
i mpress on
all of you that nothing said in this room-1 nean nothing--is to be discussed with anyone who
isn't here,
except for the Secretary of Defense and the Vice President, who are overseas. Yesterday, Dr. der
Heer gave
nmost of you a briefing on this unbelievable TV programfromthe star Vega. It's the view of Dr.
der Heer
and others"--she | ooked around the table--"that it's just a fluke that the first television
programto get to
Vega starred Adolf Hitler. But it's... an enbarrassnent. |'ve asked the Director of Centra
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Intelligence to
prepare an assessnment of any national security inplications in all of this. Is there any direct
threat from
whoever the hell is sending this? Are we going to be in trouble if there's sone new nessage, and
sone ot her
country decodes it first? But first let me ask, Marvin, does this have anything to do with flying
saucers?"

The Director of Central Intelligence, an authoritative man in late m ddl e age, wearing
steel -ri med
gl asses, summarized. Unidentified Flying bjects, called UFO s, have been of intermttent concern
to the
ClA and the Air Force, especially in the '50s and '60s, in part because runors about them m ght be
a neans
for hostile power to spread confusion or to overload comunications channels. A few of the nore
reliably
reported incidents turned out to be penetrations of U S. air space or overflights of U S. overseas
bases by
hi gh- performance aircraft fromthe Soviet Union or Cuba. Such overflights are a comon neans of
testing a
potential adversary's readi ness, and the United States had nore than its fair share of
penetrations, and feints
at penetration, of Soviet air space. A Cuban M G penetrating 200 mles up the M ssissippi Basin
bef ore
bei ng detected was consi dered undesirable publicity by NORAD. The routine procedure had been for
the Air
Force to deny that any of its aircraft were in the vicinity of the UFO sighting, and to vol unteer
not hi ng about
unaut hori zed penetrations, thus solidifying public nystification. At these explanations, the Ar
Force Chief of
Staff | ooked nmargi nally unconfortabl e but said nothing.

The great majority of UFO reports, the DCl continued, were natural objects m sapprehended
by the
observer. Unconventional or experinental aircraft, autonobile headlights reflected off overcast,
bal | oons,
birds, |um nescent insects, even planets and stars seen under unusual atnospheric conditions, had
all been
reported as UFO s. A significant nunber of reports turned out to be hoaxes or real psychiatric
del usi ons.
There had been nore than a million UFO sightings reported worl dw de since the term"flying saucer”
had
been invented in the late '40s, and not one of them seened on good evidence to be connected with
an
extraterrestrial visitation. But the idea generated powerful enotions, and there were fringe
groups and
publications, and even some academi c scientists, that kept alive the supposed connection between
UFO s
and life on other worlds. Recent mllenarian doctrine included its share of saucer-borne
extraterrestri al
redeemers. The official Air Force investigation, called in one of its final incarnations Project
Bl ue Book, had
been cl osed down in the '60s for |ack of progress, although a |owlevel continuing interest had
been
mai ntai ned jointly by the Air Force and the CIA The scientific community had been so convinced
t here was
nothing to it that when Jimy Carter requested the National Aeronautics and Space Admi nistration
to make
a conprehensive study of UFO s, NASA uncharacteristically refused a presidential request.

"In fact,"” interjected one of the scientists at the table, unfamliar with the protocol in
nmeet i ngs such
as this, "the UFO business has nmade it nore difficult to do serious SETI work."

"All right." The President sighed. "lIs there anybody around this table who thinks UFO s
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and this
signal from Vega have anything to do with each other?" Der Heer inspected his fingernails. No one
spoke.

"Just the same, there's going to be an awful lot of I-told-you-so's fromthe UFO yo-yos.
Mar vi n,
why don't you conti nue?"

"In 1936, Ms. President, a very faint television signal transnmits the openi ng cerenonies
of the
Adynpic Ganes to a handful of television receivers in the Berlin area. It's an attenpt at a public
rel ations
coup. It shows the progress and superiority of German technol ogy. There were a few earlier TV
transm ssions, but all at very |ow power levels. Actually, we did it before the Gernmans. Secretary
of

Conmer ce Herbert Hoover nade a brief television appearance on... April twenty-seventh, 1927.
Anyway,

the German signal |eaves the Earth at the speed of light, and twenty-six years later it arrives on
Vega. They

sit on the signal for a few years--whoever "they' are--and then send it back to us hugely
anplified. Their

ability to receive that very weak signal is inpressive, and their ability to return it at such
hi gh power levels is

i npressive. There certainly are security inplications here. The electronic intelligence comunity,
for

exanpl e, would |ike to know how such weak signals can be detected. Those people, or whatever they
are,

on Vega are certainly nore advanced than we are--maybe only a few decades further along, but maybe
much further along than that.

"They' ve given us no other information about themnsel ves--except at sone frequencies the
transmtted signal doesn't show the Doppler effect fromthe notion of their planet around their
star. They've
sinmplified that data reduction step for us. They're... helpful. So far, nothing of mlitary or any
ot her interest
has been received. All they've been saying is that they're good at radi o astronony, they like
pri me numbers,
and they can return our first TV transm ssion back to us. It couldn't hurt for any other nation to
know t hat .

And renenber: Al those other countries are receiving this sane three-nmnute Hitler clip, over and
over

again. They just haven't figured out howto read it yet. The Russians or the Germans or soneone is
likely to

tunble to this polarization nodul ati on sooner or later. My personal inpression, M. President--I
don't

know i f State agrees--is that it would be better if we released it to the world before we're
accused of

covering something up. If the situation remains static--with no big change fromwhere we are right
Now- -

we coul d think about nmaeking a public announcenent, or even releasing that three-mnute filmclip.

"Incidentally, we haven't been able to find any record from German archives of what was in
t hat
original broadcast. W can't be absolutely sure that the people on Vega haven't made sone change
in the
content before sending it back to us. W can recognize Htler, all right, and the part of the
A ynpi ¢ stadi um
we see corresponds accurately to Berlin in 1936. But if at that nonment Hitler had really been
scratching his
nmust ache instead of smling as in that transm ssion, we'd have no way to know. "

Ellie arrived slightly breathless, followed by Valerian. They attenpted to take obscure
chairs
against the wall, but der Heer noticed and directed the President's attention to them

"Dr. arrowuh-way? |I'mglad to see you've arrived safely. First, let nme congratulate you
on a
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spl endi d di scovery. Splendid. Um Marvin..."

"I've reached a stopping point, Ms. President.”

"Good. Dr. Arroway, we understand you have sonet hing new. Wuld you care to tell us about
it?"

"Ms. President, sorry to be late, but | think we've just hit the cosm c jackpot. W' ve.
It's... Let ne
try and explain it this way: In classical times, thousands of years ago, when parchnent was in
short supply,
people would wite over an old parchnment, making what's called a palinpsest. There was writing
under
witing under witing. This signal fromVega is, of course, very strong. As you know, there's the
prine
nunmbers, and “underneath' them in what's called polarization nodulation, this eerie Htler
busi ness. But
underneath the sequence of prime nunbers and underneath the retransnmitted O ynpic broadcast, we've
j ust
uncovered an incredibly rich nessage--at least we're pretty sure it's a nessage. As far as we can
tell, it's
been there all along. W've just detected it. It's weaker than the announcenent signal, but I'm
enbarrassed
we didn't find it sooner."

"What does it say?" the President asked. "What's it about?"

"W haven't the foggiest idea, Ms. President. Sone of the people at Project Argus tunbled
to it
early this norning Washington tine. W've been working on it all night."

"Over an open phone?" asked Kitz.

"Wth standard commercial encryption.” Ellie |looked a little flushed. Opening her telefax
case, she
qui ckly generated a transparency printout and, when an overhead projector, cast its inmage agai nst
a screen.

"Here's all we know up to now. We'Ill get a block of infornmation conprising about a
t housand bits.
There' |l be a pause, and then the sane block will be repeated, bit for bit. Then there'll be
anot her pause, and
we'll go on to the next block. It's repeated as well. The repetition of every block is probably to

nmninze
transm ssion errors. They nmust think it's very inportant that we get whatever it is they're saying
down
accurately. Now, let's call each of these blocks of information a page. Argus is picking up a few
dozen of
these pages a day. But we don't know what they're about. They're not a sinple picture code |like
t he
A ynpi ¢ nmessage. This is sonething much deeper and nuch richer. It appears to be, for the first
tinme,
i nformati on they've generated. The only clue we have so far is that the pages seemto be nunbered.
At the
begi nning of every page there's a nunber in binary arithmetic. See this one here? And every tine
anot her
pair of identical pages shows up, it's labeled with the next higher nunber. R ght now we're on
page. ..
10,413. It's a big book. Calculating back, it seens that the nmessage began about three nmonths ago.
We're
lucky to have picked it up as early as we did."

"I was right, wasn't 1?" Kitz | eaned across the table to der Heer. "This isn't the kind of
nmessage
you want to give to the Japanese or the Chinese or the Russians, is it?"

"Is it going to be easy to figure out?" the President asked over the whispering Kitz.

"W will, of course, nake out best efforts. And it probably would be useful to have the
Nat i ona
Security Agency work on it also. But without an explanation fromVega, without a prinmer, ny guess
i s that
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we're not going to make rmuch progress. It certainly doesn't seemto be witten in English or
German or any
other Earthly |l anguage. Qur hope is that the Message will cone to an end, maybe on page 20, 000 or

page
30,000, and then start right over fromthe beginning, so we'll be able to fill in the mssing
parts. Mybe

before the whol e Message repeats, there'll be a priner, a kind of McCQuffey's Reader, that will

enable us to
under stand the Message."

“I'f I may, Ms. President--"

"Ms. President, this is Dr. Peter Valerian of the California Institute of Technol ogy, one
of the
pioneers in this field."

"Pl ease go ahead, Dr. Valerian."

"This is an intentional transnmission to us. They know we're here. They have sone idea,
from
havi ng i ntercepted out 1936 broadcast, of where our technology is, of how smart we are. They
woul dn't be
going to all this trouble if they didn't want us to understand the Message. Sonmewhere in there is
the key to
hel p us understand it. It's only a question of accunulating all the data and analyzing it very
carefully.”

"Well, what do you suppose the Message i s about ?"

“I don't see any way to tell, Ms. President. | can only repeat what Dr. Arroway said. It's
an
intricate and conpl ex Message. The transmitting civilization is eager for us to receive it. Mybe
all thisis
one snall volunme of the Encycl opedia Galactica. The star Vega is about three tines nore nmassive
t han t he
Sun and about fifty times brighter. Because it burns its nuclear fuel so fast, it has a nuch
shorter lifetine
than the Sun--"

"Yes. Maybe somet hing's about to go wong on Vega," the Director of Central Intelligence
interrupted. "Maybe their planet will be destroyed. Maybe they want someone el se to know about
their
civilization before they're w ped out."

"O," offered Kitz, "nmaybe they're looking for a new place to nove to, and the Earth woul d
sui t
themjust fine. Maybe it's no accident they chose to send us a picture of Adolf Hitler."

"Hold on,” Ellie said, "there are a | ot of possibilities, but not everything is possible.
There's no way
for the transmitting civilization to know whether we've received the Message, nuch | ess whet her
we're
maki ng any progress in decoding it. If we find the Message offensive we're not obliged to reply.
And even if
we did reply, it would be twenty-six years before they received the reply, and another twenty-six
years
before they can answer it. The speed of light is fast, but it's not infinitely fast. W're very
ni cely quarantined
fromVega. And if there's anything that worries us about this new Message, we have decades to
deci de what
to do about it. Let's not panic quite yet.'
pl easant snmile to
Kitz.

She enunci ated these | ast words while offering a

"l appreciate those remarks, Dr. Arroway," returned the President. "But things are
happeni ng fast.
Too damm fast. And there are too many maybes. | haven't even nade a public announcenent about all
of
this. Not even the prinme nunbers, never mnd the Hitler bullcrap. Now we have to think about this
" book'
you say they're sending. And because you scientists think nothing of talking to each other, the
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runors are
flying. Phyllis, where's that file? Here, |ook at these headlines."

Brandi shed successively at armis length, they all carried the same nessage, with m nor
variations in
journalistic artistry: "Space Doc Says Radi o Show from Bug- Eyed Monsters," "Astronom cal Tel egram
Hints at Extraterrestrial Intelligence," "Voice from Heaven?" and "The Aliens Are Com ng! The

Aliens Are
Coming! "She let the clippings flutter tot he table.

"At least the Hitler story hasn't broken yet. I"'mwaiting for those headlines: "Hitler
Alive and Wl
in Space, U S. Says.' And worse. Much worse. | think we'd better curtail this nmeeting and
reconvene | ater."

“I'f I may, Ms. President," der Heer interrupted haltingly, with evident reluctance. "I beg
your

pardon, but there are sone international inplications that |I think have to be rai sed now "

The President nerely exhal ed, acquiescing.

Der Heer continued. "Tell nme if | have this right, Dr. Arroway. Every day the star Vega
ri ses over
the New Mexi co desert, and then you get whatever page of this conplex transm ssion--whatever it is-
-t hey
happen to be sending to the Earth at the nonent. Then, eight hours later or sonething, the star
sets. Right
so far? Ckay. Then the next day the star rises again in the east, but you' ve | ost sone pages
during the time
you weren't able to look at it, after it had set the previous night. Right? So it's as if you were
getting pages
thirty through fifty and then pages eighty through a hundred, and so on. No matter how patiently
we
observe, we're going to have enornous anmounts of infornmation missing. Gaps. Even if the nessage
eventual ly repeats itself, we're going to have gaps."

"That's entirely right." Ellie rose and approached an enornous gl obe of the world.
Evidently the
Whi te House was opposed to the obliquity of the Earth; the axis of this globe was defiantly
vertical .
Tentatively, she gave it a spin. "The Earth turns. You need radi o tel escopes distributed evenly
over many
longitudes if you don't want gaps. Any one nation observing only fromits own territory is going
to dip into
the nmessage and dip out--maybe even at the nmpbst interesting parts. Now this is the sanme kind of
probl em
that an Anerican interplanetary spacecraft faces. It broadcasts its findings back to Earth when it
passes by
some planet, but the United States night be facing the other way at the tinme. So NASA has arranged
for
three radio tracking stations to be distributed evenly in |ongitude around the Earth. Over the
decades they' ve
perfornmed superbly. But..." Her voice trailed off diffidently, and she |ooked directly at P.L.
Garrison, the
NASA Administrator. Athin, sallow, friendly man, he blinked.

"Uh, thank you. Yes. It's called the Deep S[ace Network, and we're very proud of it. W
have
stations in the Myjave Desert, in Spain, and in Australia. O course, we're underfunded, but with
alittle

help, I'msure we could get up to speed.”

"Spain and Australia?" the President asked.

"For purely scientific work," the Secretary of State was saying, "lI'msure there's no
probl em

However, if this research programhad political overtones, it might be a little tricky."
Anerican relations with both countries had become cool of |ate.
"There's no question this has political overtones," the President replied a little
testily.
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"But we don't have to be tied to the surface of the earth,"” interjected an Air Force
general . "W
can beat the rotation period. AlIl we need is a large radio telescope in Earth orbit."

"Al'l right." The President again glanced around the table. "Do we have a space radio
t el escope?
How I ong woul d it take to get one up? Who knows about this? Dr. Garrison?"

"Uh, no, Ms. President. W at NASA have subnitted a proposal for the Maxwel|l bservatory
in
each of the last three fiscal years, but OVB has renoved it fromthe budget each tine. W have a
detail ed

design study, of course, but it would take years--well, three years anyway--before we could get it
up. And

| feel | should rem nd everybody that until last fall the Russians had a working mllinmeter and
subm I limeter

wave tel escope in Earth orbit. W don't know why it failed, but they'd be in a better position to
send sone
cosmonauts up to fix it than we'd be to build and | aunch one fromscratch.”

"That's it?" the President asked. "NASA has an ordinary tel escope in space but no big
radi o
tel escope. Isn't there anything suitable up there already? Wat about the intelligence community?
Nat i ona
Security Agency? Nobody?"

"So, just to follow this Iline of reasoning," der Heer said, "it's a strong signal and it's
on lots of
frequencies. After Vega sets over the United States, there are radio tel escopes in half a dozen
countries that
are detecting and recording the signal. They' re not as sophisticated as Project Argus, and they
pr obabl y
haven't figured out the polarization nodulation yet. If we wait to prepare a space radi o tel escope
and | aunch
it, the nmessage night be finished by then, gone altogether. So doesn't it follow that the only
solution is
i medi ate cooperation with a nunber of other nations, Dr. Arroway?"

"I don't think any nation can acconplish this project alone. It will require nany nations,
spread out
in longitude, all the way around the Earth. It will involve every major radio astronony facility
now in
pl ace--the big radio tel escopes in Australia, China, India, the Soviet Union, the Mddl e East, and
Western
Europe. It would be irresponsible if we wind up with gaps in the coverage because sone critica
part of the

message cane when there's no tel escope | ooking at Vega. W'll have to do sonet hi ng about the

Eastern

Paci fic between Hawaii and Australia, and maybe sonething about the Md-Atlantic also."
"Well," the Director of Central Intelligence responded grudgingly, "the Soviets have

sever al

satellite tracking ships that are good in S-band through X-band, the Akadem k Kel dysh, for
example. O the
Marshal Nedelin. If we make sone arrangenent with them they nmight be able to station ships in the
Atlantic or the Pacific and fill in the gaps."

Ellie pursed her lips to respond, but the President was already talking.

"All right, Ken. You nay be right. But | say again this is noving too dam fast. There are
sone
other things | have to attend to right now. |'d appreciate it if the Director of Centra
Intelligence and the
nati onal Security staff would work overni ght on whether we have any options besides cooperation
with
other countries--especially countries that aren't our allies. I'd like the Secretary of State to
prepare, in
cooperation with the scientists, a contingency list of nations and individuals to be approached if
we have to
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cooperate, and some assessnment of the consequences. |s sone nation going to be mad at us if we
don't ask

themto listen? Can we be bl ackmail ed by sonmebody who prom ses the data and then hol ds back?
Shoul d we

try to get nore than one country at each |ongitude? Work through the inplications. And for God's
sake" - -

her eyes noved fromface to face around the | ong polished table--"keep quiet about this. You too,
Arroway. We've got problens enough."”

CHAPTER 7
The Ethanol in W3

No credence whatever is to be given to the opinion..
that the denons act as nessengers and interpreters
between the gods and nen to carry all petitions from
us to the gods, and to bring back to us the help of the
gods. On the contrary, we nust believe themto be
spirits nost eager to inflict harm utterly alien from
ri ght eousness, swollen with pride, pale with envy,
subtle in deceit...

- AUGUSTI NE

The City of God, VI, 22

That Heresies should arise, we have the prophesie of
Christ; but that old ones should be abolished, we hod
no prediction

- THOVAS BROMNE

Religio Medici, |, 8 (1642)

She had pl anned to neet Vaygay's plane in Al buquerque and drive himback to the Argus facility in
t he
Thunderbird. The rest of the Soviet del egati on would have traveled in the observatory cars. She
woul d have
enj oyed speeding to the airport in the cool dawn air, perhaps again past an honor guard of ranpant
coneys.
And she had been anticipating a |ong and substantive private talk with Vaygay on the return. But
t he new
security people fromthe CGeneral Services Administration had vetoed the idea. Media attention and
t he
president's sober announcerment at the end of her press conference two weeks before had brought
enor nous
crowds to the isolated desert site. There was a potential for violence, they had told Ellie. She
must in future
travel only in governnment cars, and then only with discreetly arned escorts. Their little convoy
was wendi ng
its way toward Al buguerque at a pace so sober and responsible that she found her right foot of its
own
volition depressing an inmagi nary accel erator on the rubber mat before her

It would be good to spend sone tine with Vaygay again. She had | ast seen himin Myscow
three
years before, during one of those periods in which he was forbidden to visit the West.
Aut hori zati on for
foreign travel had waxed and waned through the decades in response to changing policy fashions and
Vaygay' s own unpredi ctabl e behavior. Perm ssion would be denied himafter sone mld politica
provocati on
about whi ch he seenmed unable to restrain hinmself, and then granted again when no one of conparable
ability
could be found to flesh out one or another scientific delegation. He received invitations from al
over the
world for lectures, sem nars, colloquia, conferences, joint study groups, and a full nmenber of the
Sovi et
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Acadeny of Sciences, he could afford to be a little nore i ndependent than nost. He often seened
poi sed
precariously at the outer linmts of the patience and restraint of the governmental orthodoxy.

His full nane was Vasily G egorovich Lunacharsky, known throughout the gl obal conmunity of
physi ci sts as Vaygay after the initials of his first nane and patronymc. His fluctuating and
anbi guous
relations with the Soviet regi ne puzzled her and others in the Wst. He was a distant relative of
Anat ol y
Vasi | yevi ch Lunacharsky, an ol d Bol shevi k col | eague of CGorky, Lenin, and Trotsky; the el der
Lunachar sky
had | ater served as People's Conmi ssar for Education and as Sovi et Anbassador to Spain until his
death in
1933. Vaygay's nother had been Jewi sh. He had, it was said, worked on Soviet nuclear weapons,
al t hough
surely he was too young to have played much of a role in fashioning the first Soviet thernonuclear
expl osi on.

H's institute was well staffed and well equipped, and his scientific productivity was
prodi gi ous,
i ndicating at nost infrequent distractions by the conmittee for State Security. Despite the ebb
and fl ow of
permission for foreign travel, he had been a frequent attendee at mmjor international conferences
i ncl udi ng
the "Rochester"” symposia on high-energy physics, the "Texas" neeting on relativistic astrophysics,
and the
i nfornmal but occasionally influential "Pugwash" scientific gatherings on ways of reducing
i nternationa

t ensi on.

In the 1960s, she had been told, Vaygay visited the University of California at Berkeley
and was
delighted with the proliferation of irreverent, scatological, and politically outrageous sl ogans
i mprinted on

i nexpensive buttons. You could, she recalled with faint nostal gia, size up soneone's npbst pressing
soci al

concerns at a glance. Buttons were also popular and fiercely traded in the Soviet Union, but
usual 'y they

celebrated the "Dynamp" soccer team or one of the successful spacecraft of the Luna series, which
had

been the first spacecraft to | and on the Mon. The Berkeley buttons were different. Vaygay had
bought

dozens of them but delighted in wearing one in particular. It was the size of his pal mand read,
"Pray for

Sex." He even displayed it at scientific neetings. Wien asked about its appeal, he would say, "In
your

country, it is offensive in only one way. In ny country, it is offensive in two i ndependent ways."
I f pressed

further, he would only commrent that his fanmous Bol shevik relative had witten a book on the place
of

religion in a socialist society. Since then, his English had inproved enornously--much nore than
Ellie's

Russi an--but his propensity for wearing offensive | apel buttons had, sadly, din nished.

Once, during a vigorous discussion on the relative nerits of the two political systens,
Ellie had
boasted that she had been free to march in front of the Wiite House protesting Anerican
i nvol venent in the
Vi et nam War. Vaygay replied that in the sane period he had been equally free to march in front of
t he
Krem in protesting American involvenent in the Vietnam War.

He had never been inclined, say, to photograph the garbage scows burdened wi th mal odorous
refuse and squawki ng seagulls lunbering in front of the Statue of Liberty, as another Soviet
scienti st had
when for fun she had escorted himon the Staten Island ferry during a break in a nmeeting in New

file:/lIF|/rah/Carl%20Sagan/Contact.txt (63 of 242) [1/17/03 2:02:23 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

York City.
Nor had he, as had sonme of his coll eagues, ardently photographed the tunbl e-down shanties and
corrugat ed
metal huts of the Puerto Rican poor during a bus excursion froma |uxurious beachfront hotel to
the Arecibo
Cbservatory. To whomdid they submt these pictures? Ellie wondered. She conjured up some vast KGB
library dedicated to the infelicities, injustices, and contradictions of capitalist society. D d
it warmthem
when di sconsolate with some of the failures of Soviet society, to browse through the fading
snhapshot s of
their inperfect Anerican cousins?

There were many brilliant scientists in the Soviet Union who, for unknown offenses, had
not been
permitted out of Eastern Europe in decades. Konstantinov, for exanple, had never been to the Wst
until the
nm d- 1960s. When, at an international nmeeting in Warsaw -over a table encunbered with dozens of
depl et ed
Azerbaijani brandy snifters, their m ssions conpl eted--Konstanti nov was asked why, he replied,
"Because
t he bastards know, they let ne out, | never come back." Nevertheless, they had |l et himout, sure
enough,
during the thaw in scientific relations between the two countries in the late '60s and early ' 70s,
and he had
conme back every time. But now they et himout no nore, and he was reduced to sending his Wstern
col | eagues New Year's cards in which he portrayed hinself forlornly cross-|egged, head bowed,
seated on a
sphere bel ow which was the Schwarzschild equation for the radius of a black hole. He was in a deep

potential well, he would tell visitors to Moscow in the metaphors of physics. They woul d never |et
hi m out
agai n.

In response to questions, Vaygay would say that the official Soviet position was that the
Hungari an
revol uti on of 1956 had been organi zed by cryptofascists, and that the Prague Spring of 1968 was
br ought

about by an unrepresentative anti-socialist group in the | eadership. But, he would add, if what he
had been
told was mistaken, if these were genui ne popul ar uprisings, then his country had been wong in
suppr essi ng
them On Afghani stan he did not even bother quoting the official justifications. Once in his
office at the
Institute he had insisted on showing Ellie his personal shortwave radio, on which were frequencies
| abel ed
London and Paris and Washington, neatly spelled out in Cyrillic letters. He was free, he told her
to listen to
t he propaganda of all nations.

There had been a tine when many of his fellows had surrendered to national rhetoric about

t he
yellow peril. "lmagine the entire frontier between China and the Sovi et Union occupi ed by Chinese
sol di ers,

shoul der to shoul der, an invadi ng arny,
i magi nati on.

They were standing around the sampvar in the Director's office at the Institute. "How | ong woul d
it be, with

the present Chinese birthrate, before they all passed over the border?" And the answer was
pronounced, in

an unlikely mx of dark foreboding and arithnetic delight, "Never." WII|iam Randol ph Hearst woul d
have

felt at home. But not Lunacharsky. Stationing so many Chinese soldiers on the frontier would
automatically

reduce the birthrate, he argued; their calculations were therefore in error. He had phrased it as
t hought eh

on of themrequested, challenging Ellie' s powers of
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m suse of mathemati cal nodel s was the subject of his disapproval, but few nmistook his neaning. In
t he wor st
of the Sino-Soviet tensions, he had never, so far as Ellie knew, allowed hinmself to be swept up in
t he
endenmi ¢ paranoia and raci sm

Ellie | oved the sanovars and coul d understand the Russian affection for them Their
Lunakhod, the
successful unmanned | unar rover that |ooked |like a bathtub on wire wheels, seemed to her to have a
little
sanmovar technol ogy sonewhere in its ancestry. Vaygay had once taken her to see a nodel of Lunakhod
in a
sprawl i ng exhi bition park outside of Mdscow on a splendid June norning. There, next to a building
di spl ayi ng the wares and charns of the Tadzhi k Aut ononbus Republic, was a great hall filled to the
rafters
with full-scale nodels of Soviet civilian space vehicles. Sputnik 1, the first orbital spacecraft;
Sputni k 2, the
first spacecraft to carry an animal, the dog Lai ka, who died in space; Luna 2, the first
spacecraft to reach
anot her celestial body; Luna 3, the first spacecraft to photograph the far side of the Mon
Venera 7, the
first spacecraft to |land safely on another planet; and Vostok 1, the first nmanned spacecraft, that
carried Hero
of the Soviet Union Cosnonaut Yuri A Gagarin on a single orbit of the Earth. Qutside, children
wer e using
the fins of the Vostok | aunch booster as slides, their pretty blond curls and red Konsonol
necker chi ef s
flaring as, to nuch hilarity, the descended to land. Zemya, it was called in Russian. The |arge
Sovi et island
inthe Arctic Sea was call ed Novaya Zem ya, New Land. It was there in 1961 that they had detonated
afifty-
ei ght - megat on t her nonucl ear weapon, the |argest single explosion so far contrived by the human
speci es.
But on that spring day, with the vendors hawking the ice creamin which Mscovites take so much
pri de,
with famlies on outings and a toothless old nman sniling at Ellie and Lunacharsky as if they were
| overs, the
old land had seened ni ce enough

In her infrequent visits to Mbscow or Leningrad, Vaygay woul d often arrange the evenings.
A
group of six or eight of themwuld go to the Bolshoi or the Kirov ballet. Lunacharsky sonehow
woul d
arrange for the tickets. She would thank her hosts for the evening, and they--explaining that it
was only in
the conpany of foreign visitors that they thenselves were able to attend such performances--woul d
t hank
her. Vaygay would only smile. He never brought his wife, and Ellie had never net her. She was, he
said, a
physi ci an who was devoted to her patients. Ellie had asked himwhat his greatest regret was,
because his
parents had not, as they had once contenplated, enmigrated to Anerica. "I have only one regret," he
had said
in his gravelly voice. "My daughter married a Bul garian."

Once he arranged a dinner at a Caucasi an restaurant in Mbscow. A professional toastmaster,
or
tamada, naned Khal adze had been engaged for the evening. The man was a master of this art form
but
Ellie's Russian was bad enough that she was obliged to ask for nost of the toasts to be
transl ated. He turned
to her and, foreshadowi ng the rest of the evening, renarked, "W call the man who drinks w thout a
toast an
al cohol i c.

An early and conparatively nedi ocre toast had ended "To peace on all planets,” and
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Vaygay had
explained to her that the word mir nmeant world, peace and a self-governing comunity of peasant
househol ds that went back to ancient tinmes. They had tal ked about whether the world had been nore
peaceful when its largest political units had been no larger than villages. "Every village is a
pl anet, "
Lunacharsky had said, his tunbler held high. "And every planet a village," she had returned.

Such gatherings would be a little raucous. Enornous quantities of brandy and vodka woul d
be
drunk, but no one ever seened seriously inebriated. They woul d enmerge noisily fromthe restaurant
at one or
two in the norning and try, often vainly, to find a taxicab. Several times he had escorted her on
foot a
di stance of five or six kiloneters fromthe restaurant back to her hotel. He was attentive, a
little avuncul ar,
tolerant in his political judgments, fierce in his scientific pronouncenents. Although his sexua
escapades
were | egendary anong his col | eagues, he never pernitted hinself so nuch as a good-night kiss with
Ellie.
This had al ways distressed her a little, although his affection for her was plain.

There were many wonen in the Soviet scientific comrunity, proportionately nore so than in
t he
United States. But they tended to occupy nenial to middle-level positions, and mal e Soviet
scientists, like
their American counterparts, were puzzled about a pretty wonman with evident scientific conpetence
who
forcefully expressed her views. Sone would interrupt her or pretend not to hear her. Then
Lunachar sky
woul d al ways | ean over and ask in a |ouder voice than usual, "Wuat did you say, Dr. Arroway? |
didn't quite
manage to hear." The others would then fall silent and she would continue about doped gallium
arseni de
detectors, or the ethanol content of the galactic cloud W3. The quantity of 200-proof alcohol in
this single
interstellar cloud was nore than enough to maintain the present population of the Earth, if every
adult were
a dedi cated al coholic, for the age of the solar system The tanada had appreciated the remark. In
their
subsequent toasts, they had specul ated on whether other forns of |ife would be intoxicated by
et hanol
whet her public drunkenness was a Gal axy-w de problem and whether a toastmaster on any other world
could be as skillful as our Trofim Sergeivich Khal adze.

* * *

They arrived at the Al buquerque airport to discover that, miraculously, the conmercial flight from
New

York with the Soviet del egation aboard had | anded a half hour early. Ellie found Vaygay at an

ai rport

souveni r shop negotiating the price of some trinket. He nmust have seen her out of the corner of
his eye.

Wthout turning to face her, he lifted a finger: "One second, Arroway. N neteen ninety-five?" he
conti nued,

addressing the el aborately disinterested sales clerk. "I saw the identical set in New York

yest erday for

seventeen fifty." She edged cl oser and observed Vaygay spreading a set of hol ographic playing
cards

di spl ayi ng nudes of both sexes in poses, now considered nmerely indecorous, that would have
scandal i zed the

previ ous generation. The clerk was naking halfhearted attenpts to gather the cards up as
Lunachar sky nmade

vi gorous and successful efforts to cover the counter with the cards. Vaygay was wi nning. "I'm
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sorry, sir, |
don't set prices. | only work here," conpl ained the clerk.

"You see the deficiencies of a planned econony,” Vaygay said to Ellie while proffering a
twenty-
dollar bill to the clerk. "In a true free-enterprise system | probably could purchase this for
fifteen dollars.
Maybe twel ve ninety-five. Don't look at me in that way, Ellie. This is not for me. Wth the jokers
there are
fifty-four cards here. Each of themw |l nmake a nice gift for sone worker at ny institute.”

She snmiled and took his arm "It's good to see you again, Vaygay."

"A rare pleasure, ny dear."

On the drive to Socorro, by mutual but unspoken agreenent, they mainly tal ked pl easantri es.

Val eri an and

the driver, one of the new security people, were in the front seats. Peter, not a vol uble man even

in ordinary

circunstances, was content to | ean back and listen to their conversation, which touched only

tangentially on

the issue the Soviets had cone to discuss: the third | evel of the palinpsest, the el aborate,

conmpl ex, and still

undecoded Message they were collectively receiving. The U S. governnment had, nore or |ess

reluctantly,

concl uded that Soviet participation was essential. This was true especially because the signa

from Vega was

so intense that even nodest radio tel escopes could detect it. Years before, the Soviets had

prudently

depl oyed a nunmber of small tel escopes across the entire Eurasian | and nass, stretching 9, 000

kil ometers over

the surface of the Earth, and recently had conpleted a major radi o observatory near Sanarkand. I|n

addi ti on,

Sovi et oceangoing satellite tracking vessels were patrolling both the Atlantic and the Pacific.
Sonme of the Soviet data were redundant, because observatories in Japan, China, India, and

I raq
were recording those signals as well. Indeed, every substantial radio tel escope in the world that
had Vega in

its sky was listening. Astrononers in Britain, France, the Netherlands, Sweden, Germany, and
Czechosl ovaki a, in Canada and Venezuel a and Australia, were recording snmall pieces of the Message,
following Vega fromstarrise to starset. In some observatories the detection equi pnment was not
sensitive
enough even to nake out the individual pulses. They listened anyway to an audi o blur. Each of
t hese nations
had a piece of the jigsaw puzzle, because, as Ellie had rem nded Kitz, the Earth turns. Every
nation tried to
make sone sense out of the pulses. But it was difficult. No one could tell even if the Message was
witten in
synmbol s or in pictures.

It was perfectly conceivable that they woul d not decrypt the Message until it cycled back
to page
one--if it ever did--and began again with the introduction, the prinmer, the decoding key. Maybe it
was a
very |long nmessage, Ellie thought as Vaygay idly conpared taiga with scrub desert; maybe it
woul dn't cycle
back for a hundred years. O naybe there was no priner. Maybe the Message (all over the pl anet,
t he word
was beginning to be capitalized) was an intelligence test, so those worlds too stupid to decrypt
it would be
unable to msuse its contents. It suddenly struck her what a huniliation she would feel for the
human speci es
if inthe end they failed to understand the Message. The nonent the Anericans and the Soviets
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decided to

col | aborate and the Menorandum of Agreenent was solemnly signed, every other nation with a radio
tel escope had agreed to cooperate. There was a kind of Wrld Message Consortium and people were
actually talking in those terns. They needed one another's data and brain power if the Message was
to be

decrypted

The newspapers were full of little else. The pitiful few facts that were known--the prine
nunbers,
the A ynpic broadcast, the existence of a conplex nessage--were endlessly reviewed. It was hard to
find
anyone on the planet who had not in one way or another heard about eh Message from Vega.

Rel i gi ous sects, established and narginal, and sone newy invented for the purpose, were
di ssecting
the theol ogical inplications of the Message. Sone thought it was from God, and sonme fromthe
Devi | .

Astoni shingly, sone were even unsure. There was a nasty resurgence of interest in Htler and the
Nazi

regi ne, and Vaygay nmentioned to her that he had found a total of eight swastikas in the
advertisenents in

that Sunday's New York Tines Book Review Ellie replied that eight was about par, but she knew she
was

exaggerating; sonme weeks there were only two or three. A group that called thensel ves "Spacaryans”
of fered definitive evidence that flying saucers had been invented in Hitler Gernany. A new
"unnongrelized"

race of Nazis had grown up on Vega and was now ready to put things right on Earth.

There were those who considered listening to the signal an abonmi nati on and who urged the
observatories to stop; there were those who considered it a Token of Advent and urged the
construction of
still larger radio tel escopes, sone of themin space. Sone cautioned agai nst working with the
Sovi et data, on
grounds that they might be falsified or fraudulent, although in the [ongitudes of overlap they
agreed wel |
with the Iraqi, Indian, Chinese, and Japanese data. And there were those who sensed a change in
the world
political climate and contended that the very exi stence of the Message, even if it was never
decrypted, was
exercising a steadying influence on the quarrel sone nation states. Since the transnitting
civilization was
clearly nore advanced than ours, and because it clearly--at |east as of twenty-six years ago--had
not
destroyed itself, it foll owed, sonme argued, that technological civilizations did not inevitably
sel f-destruct. In
a world gingerly experinenting with nmajor divestitures of nuclear weapons and their delivery
systens, the
Message was taken by whol e popul ati ons as a reason for hope. Many considered the Message the best
news
in along tinme. For decades, young people had tried not to think too carefully about tonorrow.
Now, there
m ght be a benign future after all

Those with predispositions favoring such cheerful prognoses sonetinmes found thensel ves
edgi ng
unconfortably toward ground that had been occupied for a decade by the chiliastic novenent. Some
chiliasts held that the immnent arrival of the Third MIIennium woul d be acconpani ed by the
return of Jesus
or Buddha or Krishna or The Prophet, who woul d establish on Earth a benevol ent theocracy, severe
inits
judgrment of nortals. Perhaps this would presage the mass celestial Ascent of the Elect. But there
wer e ot her
chiliasts, and there were far nore of these, who held that the physical destruction of the world
was t he
i ndi spensabl e prerequisite for the Advent, as had been unerringly foretold in various otherw se
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nmut ual 'y
contradictory ancient prophetic works. The Doonsday Chiliasts were uneasy with the whiff of world
community in the air and troubled by the steady annual decline in the gl obal stockpiles of
strategi c weapons.

The nost readily avail able neans for fulfilling the central tenet of their faith was being

di sassenbl ed day by

day. Ot her candi date catastrophes--overpopul ati on, industrial pollution, earthquakes, volcanic
expl osi ons,

greenhouse warm ng, ice ages, or conetary inpact with the Earth--were too slow, too inprobably, or
insufficiently apocal yptic for the purpose.

Sone chiliast |eaders had assured mass rallies of devoted followers that, except for
accidents, life
i nsurance was a sign of wayward faith; that, except for the very elderly, to purchase a gravesite
or make
funeral arrangenents in other than urgent necessity was a flagrant inpiety. All who believed would
be raised
bodily to heaven and woul d stand before the throne of God in only a few years.

Ellie knew t hat Lunacharsky's famous rel ative had been that rarest of beings, a Bol shevik
revol utionary with a scholarly interest in the world' s religions. But the attenti on Vaygay
directed to the
growi ng worl dwi de theol ogi cal ferment was apparently nmuted. "The nmain religious question in ny
country,"
he said,

wi Il be whether the Vegans have properly denounced Leon Trotsky."

* * *

As they approached the Argus site, the roadsi de becane dense with parked autonobiles, recreation
vehi cl es,

campers, tents, and great crowds of people. At night the once tranquil Plains of San Augustin were
illum nated by canpfires. The people along the highway were by no nmeans all well-to-do. She
noticed two

young couples. The nen were in T-shirts and worn jeans, belted around their hips, swaggering a
little as they

had been taught by their seniors upon entering high school, talking ani matedly. One of them pushed
a ragged

stroller in which sat a carefree boy about two years old. The wonen foll owed behind their

husbands, one of

t hem hol di ng the hand of a toddler new to the human art of wal king, and the other cantil evered
forward with

what in another nmonth or two would be a further Iife born on this obscure planet.

There were nystics from sequestered communiti es outsi de Taos who used psilocybin as a
sacranent, and nuns from a convent near Al buquerque who used ethanol for the sane purpose. There
wer e
| eat her - ski nned, crinkly-eyed nen who had spent their whole |ives under the open sky, and booki sh
sal | ow
faced students fromthe University of Arizona in Tucson. There were silk cravats and burni shed
silver string
ties sold by Navajo entrepreneurs at exorbitant prices, a small reversal of the historica
commerci al relations
bet ween whites and Native Anericans. Chew ng tobacco an bubbl e gum were being vigorously depl oyed
by
enlisted nmen on | eave from Davi s-Monthan Air Force Base. An elegantly attired white-haired man in
a $900
suit with a color-coordinated Stetson was, just possibly, a rancher. There were people who lived
i n barracks
and skyscrapers, adobe hovels, dormitories, trailer parks. sone cane because they had nothing
better to do,
sone because they wanted to tell their grandchildren that they had been there. Sone arrived hoping
for
failure, others were confident of witnessing a miracle. Sounds of quiet devotion, raucous
hilarity, mystic
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ecstasy, and subdued expectation rose fromthe crowmd into the brilliant afternoon sunlight. A few
heads
gl anced incuriously at the passing caravan of autonobiles, each marked U. S. GOVERNMENT | NTERAGENCY
MOTOR POCL

Sone people were lunching on the tail gates of hatchbacks; others were sanpling the wares
of
vendors whose wheel ed enporia were boldly lettered SNACKMOBI LE or SPACE SOUVENI RS. There were | ong
lines in front of small sturdy structures wth maxi mum occupancy of one person that the project
had
thoughtfully provided. Children scanpered anpong the vehicles, sleeping bags, blankets, and
portabl e picnic
tabl es al nbst never chided by the adults--except when they cane too close to the highway or to the
fence
near est Tel escope 61, where a group of shaven-headed, kowt owed, saffron-robed young adults were
solemly intoning the sacred syllable "On" There were posters with inmagi ned representations of
extraterrestrial beings, sonme nade popul ar by com ¢ books or notion pictures. One read, "There Are
Aliens
Anong Us." A man with gol den earrings was shaving, using the side-view nmirror of soneone's pickup
truck, and a bl ack-haired wonan in a serape raised a cup of coffee in salute as the convoy sped
by.

As they drove toward the new main gate, near Tel escope 101, Ellie could see a young nman on

a
jerrbuilt platforminportuning a sizable cromd. He was wearing a T-shirt that depicted the Earth
bei ng

struck by a bolt of celestial lightning. Several others in the crowmd, she noticed, were wearing
the sane

eni gmatic adornnent. At Ellie's urging, once through the gave, they pulled off the side of the
road, rolled
down the window, and |istened. The speaker was turned away fromthem and they could see the faces
in the
crowd. These people are deeply noved, Ellie thought to herself.

He was in md-oration: "...and others say there's been a pact with the Devil, that the
scientists have
sold their souls. There are precious stones in every one of these tel escopes.” He waved his hand
t owar d
Tel escope 101. "Even the scientists adnit that. Sone people say it's the Devil's part of the
bar gai n. "

"Rel i gi ous hooliganism" Lunacharsky nuttered darkly, his eyes yearning for the open road

bef ore
t hem
"No, no. Let's stay," she said. A half smle of wondernent was playing on her |ips.
"There are sone people--religious people, CGod-fearing people--who believe this Message
cones
frombeings in space, entities, hostile creatures, aliens who want to harmus, enenies of Man. "
He fairly

shouted this | ast phrase, and then paused for effect. "But all of you are wearied and di sgusted by
t he

corruption, the decay in this society, a decay brought on by unthinking, unbridled, ungodly
technol ogy. |

don't know which of you is right. | can't tell you what the Message neans, or who it's from |
have ny

suspicions. W'll know soon enough. But | do know the scientists and the politicians and the
bureaucrats are

hol di ng out on us. They haven't told us all they know. They're deceiving us, |ike they always do.
For too

I ong, O God, we have swallowed the lies they feed us, the corruption they bring."
To Ellie's astoni shnment a deep runbling chorus of assent rose fromthe crowd. He had
t apped
sonme well of resentnent she had only vaguel y apprehended.
"These scientists don't believe we're the children of God. They think we're the of fspring
of apes.

file:/lIF|/rah/Carl%20Sagan/Contact.txt (70 of 242) [1/17/03 2:02:23 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

There are known communi sts anong them Do you want people like that to decide the fat of the
wor | d?"

The crowd responded with a thunderous "No!"

"Do you want a pack of unbelievers to do the talking to God?"

"No!" they roared again.

"Or the Devil? They are bargaining away our future with nonsters froman alien world. My
brothers and sisters, there is an evil in this place."”

Ellie had thought the orator was unaware of their presence. But now he half turned and
poi nt ed
t hrough the cyclone fence directly at the idling convoy.

"They don't speak for us! They don't represent us! They have no right to parley in our
name! "

Some of the crowd nearest the fence began jostling and rhythm cally pushing. Both Val erian
and
the driver becane al arned. The engi nes had been left running, and in a nonment they accel erated
fromthe
gate toward the Argus adm nistration building, still many mles distant across the scrub desert.
As they
pul | ed away, over the sound of squealing tires and the nurnmur of the crowd, Ellie could hear the
orator, his
voi ce ringing clearly.

"The evil in this place will be stopped. | swear it."

CHAPTER 8
Random Access

The theol ogi an may i ndul ge the pl easing task of
describing Religion as she descended from Heaven
arrayed in her native purity. A nore nelancholy duty
is inmposed on the historian. He nust discover the
i nevitable mxture of error and corruption which she
contracted in a |l ong residence upon Earth, anmong a
weak and degenerate race of beings.

- Edwar d G bbon

The Decline and Fall of the

Roman Enmpire, XV

Ellie ignored random access and advanced sequentially through the television stations. Lifestyles
of the Mass

Murderers and You Bet Your Ass were on adjacent channels. It was clear at a glance that the
proni se of the

medi um remai ned unful filled. There was a spirited basketball gane between the Johnson City

W dcats and

the Uni on-Endicott Tigers; the young nen and worren players were giving their all. On the next
channel was

an exhortation in Parsi on proper versus inproper observances of Ramadan. Beyond was one of the
| ocked

channel s, this one apparently devoted to universally abhorrent sexual practices. She next cane
upon one of

the prem er conputer channels, dedicated to fantasy rol e-playing ganmes and now fallen on hard
tinmes.

Accessed to your hone conputer, it offered a single entry into a new adventure, today's apparently
cal l ed

Gal actic Gl ganmesh, in holes that you would find it sufficiently attractive to order the
correspondi ng fl oppy

di sk on one of the vending channels. Proper electronic precautions were taken so you could not
record the

program during your single play. Mst of these video ganes, she thought, were desperately flawed
attenpts

to prepare adol escents for an unknown future.
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Her eye was caught by an earnest anchorman from one of the old networks di scussing with
unm st akabl e concern what was described as an unprovoked attack by North Vi etnanese torpedo boats
on
two destroyers of the U S. Seventh Fleet in the @ulf of Tonkin, and the request by the President
of the
United States that he be authorized to "take all necessary neasures" in response. The program was
one of
her few favorites, Yesterday's News, reruns of network news shows of earlier years. The second
hal f of the
program consi sted of a point-by-point dissection of the msinfornation in the first half, and the
obdur at e
credulity of the news organi zations before any clains by any adm nistration, no nmatter how
unsupported and
self-serving. It was one of several television series produced by an organi zation call ed REALI-TV--
i ncl udi ng Prom ses, Prom ses, devoted to foll owup analyses of unfulfilled canpai gn pl edges at
| ocal, state,
and national |evels, and Banboozl es and Bal oney, a weekly debunki ng of what were said to be
wi despr ead
prej udi ces, propaganda, and nyths. The date at the bottom of the screen was August 5, 1964, and a
wave of
recol | ection--nostal gia was not the appropriate word--about her days in high school washed over
her. She
pressed on.

Cycling through the channels, she rushed past an Oriental cooking series devoted this week
to the
hi bachi, an extended advertisenent for the first generation of general -purpose househol d robots by
Hadden
Cybernetics, the Soviet Enbassy's Russi an-language news and comment program several children's
and
news frequencies, the mathematics station displaying the dazzling conputer graphics of the new
Cornel |
anal ytic geonetry course, the local apartments and real estate channel, and a tight cluster of
execrabl e
daytine serials until she canme upon the religious networks, where, with sustained and genera
excitenent,
the Message was bei ng di scussed.

Attendance in churches had soared all over Anerica. The Message, Ellie believed, was a
ki nd of
mrror in which each person sees his or her own beliefs challenged or confirmed. It was considered
a bl anket
vi ndi cation of mutually exclusive apocal yptic and eschatol ogi cal doctrines. In Peru, Algeria,

Mexi co,

Zi mbabwe, Ecuador, and anobng the Hopi, serious public debates took place on whether their
progenitor

civilizations had cone from space; supporting opinions were attacked as colonialist. Catholics
debat ed the

extraterrestrial state of grace. Protestants discussed possible earlier mssions of Jesus to
near by pl anets, and

of course a return to Earth. Mislims were concerned that the Message might contravene the
conmandnent

agai nst graven images. In Kuwait, a man arose who clained to be the H dden I nam of the Shiites.
Messi ani c

fervor had arisen anong the Sossafer Chasids. In other congregations of Orthodox Jews there was a
sudden

renewal of interest in Astruc, a zealot fearful that know edge woul d undernine faith, who in 1305
had

i nduced the Rabbi of Barcelona, the | eading Jewish cleric of the time, to forbid the study of

sci ence or

phi |l osophy by those under twenty-five, on pain of excomunication. Simlar currents were

i ncreasingly

discernible in Islam A Thessal oni an phil osopher, auspiciously naned N chol as Pol ydenos, was
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attracting
attention with a set of passionate argunments for what he called the "reunification" of religions,
governnents,
and peoples of the world. Critics began by questioning the "re."

UFO groups had organi zed round-the-clock vigils at Brooks Air Force Base, near San
Ant oni o,
where the perfectly preserved bodi es of four occupants of a flying saucer that had crash-landed in
1947 were
said to be languishing in freezers; the extraterrestrials were reputed to be one neter tall and to
have tiny
flawl ess teeth. Apparitions of Vishnu had been reported in India, and of the Anmi da Buddha in
Japan;
nmiracul ous cures by the hundreds were announced at Lourdes; a new Bodhi sattva proclaimed herself
in
Ti bet. A novel cargo cult was inmported from New Guinea into Australia; it preached the
construction of
crude radio telescope replicas to attract extraterrestrial |argesse. The Wrld Union of Free
Thi nkers cal | ed
the Message a disproof of the existence of God. The Mdrnon Church declared it a second revel ation
by the
angel Moroni

The Message was taken by different groups as evidence for many gods or one god or none.
Chiliasmwas rife. There were those who predicted the MIlenniumin 1999--as a cabalistic
i nversi on of
1666, the year that Sabbatai Zevi had adopted for his millennium others chose 1996 or 2033, the
pr esuned
two thousandth anniversaries of the birth or death of Jesus. The Great Cycle of the ancient Mya
was to be
conpleted in the year 2011, when--according to this independent cultural tradition--the cosnps
woul d end.
The convol ution of the Mayan prediction with Christian nillenariani smwas producing a kind of
apocal yptic
frenzy in Mexico and Central America. Sonme chiliasts who believed in the earlier dates had begun
gi ving
away their wealth to the poor, in part because it would soon be worthless anyway and in part as
ear nest
money to God, a bribe for the Advent.

Zeal otry, fanaticism fear, hope, fervent debate, quiet prayer, agonizing reappraisal
exenpl ary
sel fl essness, closed-nmi nded bigotry, and a zest for dramatically new i deas were epidenic, rushing
feverishly
over the surface of the tiny planet Earth. Slowy energing fromthis mghty ferment, Ellie thought
she coul d
see, was a dawning recognition of the world as one thread in a vast cosnic tapestry. Meanwhile,
t he
Message itself continued to resist attenpts at decryption

On the vilification channels, protected by the First Anendnent, she, Vaygay, der Heer, and
to a
| esser extent Peter Valerian were being castigated for a variety of offenses, including atheism
conmuni sm
and hoardi ng the Message for thenselves. In her opinion, Vaygay wasn't much of a Comuni st, and
Val eri an had a deep, quiet, but sophisticated Christian faith. If they were |ucky enough to cone
anywher e
near cracking the Message, she was willing to deliver it personally to this sanctinonious twit of
a television
commentator. David Drumin, however, was being made out as the hero, the man who had really
decrypted
the prime nunber and A ynpic broadcasts; he was the kind of scientist we needed nore of. She
si ghed and
changed the channel once again.

She had cone around to TABS, the Turner-American Broadcasting System the only survivor of
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the large comrercial networks that had domi nated tel evision broadcasting in the United States
until the
advent of wi despread direct satellite broadcasting and 180-channel cable. On this station, Pal ner
Joss was
maki ng one of his rare tel evision appearances. Like nbst Americans, Ellie instantly recognized his
r esonant
voi ce, his slightly unkenpt good | ooks, and the discoloration beneath his eyes that made you think
he never
sl ept for worrying about the rest of us.

"What has science really done for us?" he declained. "Are we really happier? | don't nean
j ust
hol ographi c receivers and seedl ess grapes. Are we fundamentally happier? Or do the scientists
bribe us with
toys, with technol ogical trinkets, while they undernine our faith?"

Here was a man, she thought, who was hankering for a sinpler age, a man who has spent his
life
attenpting to reconcile the irreconcil able. He has condemed the nost flagrant excesses of pop
religion and
thinks that justifies attack on evolution and relativity. Wy not attack the exi stence of the
el ectron? Pal ner
Joss never saw one, and the Bible is innocent of electronagnetism Wy believe in electrons?
Al t hough she
had never before listened to himspeak, she was sure that sooner or |ater he would cone around to
t he
Message, and he did:

"The scientists keep their findings to thenselves, give us little bits and pieces--enough
to keep us
quiet. They think we're too stupid to understand what they do. They give us concl usions without
evi dence,
findings as if they were holy wit and not specul ations, theories, hypotheses--what ordinary
peopl e woul d
call guesses. They never ask if sone new theory is as good for people as the belief that it tries
to repl ace.
They overestimate what they know and underesti nmate what we know. Wien we ask for expl anations,
t hey
tell us it takes years to understand. | know about that, because in religion also there are things
t hat take
years to understand. You can spend a lifetime and never cone cl ose to understanding the nature of
Al m ghty
God. But you don't see the scientists coming to religious |eaders to ask them about their years of
study and
i nsight and prayer. They never give us a second thought, except when they m slead us and deceive
us.

"And now they say they have a Message fromthe star Vega. But a star can't send a nessage.
Sonmeone is sending it. Wo? |Is the purpose of the Message divine or satanic? Wen they decode the
Message, will it end “Yours truly, God'... or “Sincerely, the Devil'? Wen the scientists get
around to telling
us what's in the Message, will they tell us the whole truth? O will they hold sonething back
because t hey
think we can't understand it, or because it doesn't match what they believe? Aren't these the
peopl e who
taught us how to anni hil ate oursel ves?

"I tell you, ny friends, science is too inportant to be left to the scientists.
Representatives of the
maj or faiths ought to be part of the process of decoding. W ought to be | ooking at the raw data.
That' s
what the scientists call it, “raw
somret hi ng about
the Message. Maybe what they really believe. Maybe not. And we'll have to accept it, whatever they
tell us.
There are sonme things the scientists know about. There are other things--take my word for it--they

O herwi se... otherw se, where will we be? They'Il tell us
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know
not hi ng about. Maybe they've received a nessage from another being in the heavens. Maybe not. Can
t hey
be sure the Message isn't a Golden Calf? | don't think they'd know one if they saw one. These are
the fol ks
who brought us the hydrogen bonmb. Forgive ne, Lord, for not being nore grateful to these kind
soul s.

"I have seen God face to face. | worship Hm trust Hm love Hm wth my entire soul
with all of
my being. | don't think anyone could believe nore than | do. | can't see how the scientists could
believe in
science nmore than | do in God.

"They're ready to throw away their “truths' when a new idea comes round. They're proud of
it.
They don't see any end to knowi ng. They inmagine we're |ocked in ignorance until the end of tine,
t hat
there's no certainty anywhere in nature. Newton overthrew Aristotle. Einstein overthrew New on

Tonorrow soneone el se'll overthrow Einstein. As soon as we get to understand one theory, there's
anot her

one inits place. | wouldn't mind so nuch if they had warned us that the old ideas were tentative.
Newt on' s

| aw of gravitation, they called it. They still call it that. But if it was a | aw of nature, how

could it be wong?
How could it be overthrown? Only God can repeal the |laws of nature, not the scientists. They just
got it
wong. If Albert Einstein was right, |Isaac Newton was an amateur, a bungler.
"Remenber, the scientists don't always get it right. They want to take away our faith, our

bel i ef s,

and they offer us nothing of spiritual value in return. I do not intend to abandon God because the
scientists

wite a book and say it is a nmessage fromVega. | will not worship science. | will not defy the
First

Conmandnent. | will not bow down before a CGol den Cal f."

* * *

When he was a very young man, before he becane wi dely known and admired, Pal ner Joss had been a
carnival roustabout. It was nmentioned in his profile in Tinmesweek; it was no secret. To hel p make
his fortune

he had arranged for a map of the Earth in cylindrical projection to be painstakingly tattooed on
his torso. He

woul d exhi bit hinself at county fairs and sideshows from Okl ahoma to M ssissippi, one of the
straggl ers and

remmants of a nore vigorous age of rural itinerant entertainnent. In the expanse of blue ocean
were the four

gods of the winds, their cheeks puffing forth prevailing westerlies and nor'easters. By flexing
his pectorals,

he coul d make Boreas swell along with the Md-Atlantic. Then, he would declaimto the astonished
onl ookers from Book 6 of Ovid's Metanorphoses:

Monar ch of Violence, rolling on clouds,

| toss wide waters, and | fell huge trees..

Possessed of daenon-rage, | penetrate,

Sheer to the utnost caverns of old Earth;

And straining, up fromthose unfathoned deeps,

Scatter the terror-stricken shades of Hell;

And hurl death-deal i ng earthquakes throughout the
wor | d!

Fire and brinstone fromold Rone. Wth sone help fromhis hands, he woul d denonstrate conti nental
drift,
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pressing West Africa against South America, so they joined, |like the pieces of a jigsaw puzzle,
al nost
perfectly at the longitude of his navel. They billed himas "Geos, the Earth Man."

Joss was a great reader and, being unencunbered by a formal education past grade school
had not
been told that science and classics were unseenmly fare for ordinary people. Aided by his casual
runpl ed
good | ooks, he would ingratiate hinself with librarians in the towns along the carnival's trek and
ask what
serious books he should read. He wanted, he told them to inprove hinself. Dutifully, he read
about wi nni ng
friends and investing in real estate and intim dating your acquai ntances w thout their noticing,
but felt these
books sonehow shallow. By contrast, in ancient literature and in nodern science he though he
det ect ed
quality. When there were |layovers, he would haunt the local town or county library. He taught
hi msel f sone
geography and history. They were job-related, he told Elvira the El ephant Grl, who questioned him
cl osely
on his absences. She suspected hi mof conpul sive dalliances--a librarian in every port, she once
sai d- - but
she had to adnmit his professional patter was inproving. The contents were too hi ghbrow, but the
delivery
was down hone. Surprisingly, Joss's little stall began to nake noney for the carnival

Hi s back to the audience, he was one day denonstrating the collision of India with Asia
and the
resulting crinkling up of the Hi nal ayas, when, out of a gray but rainless sky, a lightning bolt
fl ashed and
struck himdead. There had been twi sters in southeastern Okl ahoma, and the weather was unusua
t hroughout the South. He had a perfectly lucid sense of |eaving his body--pitifully crunbled on
t he sawdust -
covered pl anki ng, being regarded with caution and sonething akin to awe by the small crowd--and

rising,
rising as if through a long dark tunnel, slowy approaching a brilliant light. And in the radi ance
he gradual |l y

di scerned a figure of heroic, indeed of Codlike, proportions.

When he awoke he found a part of hinself disappointed to be alive. He was lying on a cot
in a
nmodest |y furnished bedroom Leaning over himwas the Reverend Billy Jo Rankin, no the present
i ncunmbent
of that name, but his father, a venerable surrogate preacher of the third quarter of the twentieth
century. In
t he background, Joss thought he could see a dozen hooded figures singing the Kyrie Eleison. But he
couldn't be sure.

"Am | gonna live or die?" the young man whi spered.

"My boy, you're gonna do both," the Reverend M. Rankin replied.

Joss was soon overcone with a poignant sense of discovery at the existence of the world.
But in a
way that was difficult for himto articulate, this feeling was in conflict with the beatific inage
that he had
behel d, and with the infinite joy that vision portended. He could sense the two feelings in
conflict within his
breast. In various circunstances, sonetinmes in md-sentence, he would become aware of one or the
ot her of
these feelings nmaki ng sonme claimon speech or action. After a while, he was content to live with
bot h.

He really had been dead, they told himafterwards. A doctor had pronounced hi m dead. But
t hey
had prayed over him they had snug hymms, and they even tried to revive himby body massage
(mainly in the
vicinity of Mauritania). They had returned himto life. He had been truly and literally reborn.
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Since this
corresponded so well to his own perception of the experience, he accepted the account, and gl adly.
VWil e he
al nost never tal ked about it, he becane convinced of the significance of the event. He had not
been struck
dead for nothing. He had not been brought back for no reason

Under his patron's tutel age, he began to study Scripture seriously. He was deeply noved by
t he
i dea of the Resurrection and the doctrine of Salvation. He assisted the Reverend M. Rankin at
first in snal
ways, eventually filling in for himin the nore onerous or nore distant preaching assignments--
especially
after the younger Billy Jo Rankin left for Odessa, Texas, in answer to a call from God. Soon Joss
found a
preaching style that was his own, not se nuch exhortatory as explanatory. In sinple |anguage and
honel y
met aphors, he woul d explain baptismand the afterlife, the connection of Christian Revelation with
the myths
of classical Geece and Ronme, the idea of God's plan for the world, and the conformity of science
and
religion when both were properly understood. This was not the conventional preaching, and it was
t oo
ecurreni cal for nany tastes. But it proved unaccountably popul ar

"“You' ve been reborn, Joss," the elder Rankin told him "So you ought to change your narne.
Except Palmer Joss is such a fine nane for a preacher, you'd be a fool not to keep it."

Li ke doctors and | awyers, the vendors of religion rarely criticize one another's wares,
Joss
observed. But one night he attended services at the new Church of God, Crusader, to hear the
younger Billy
Jo Rankin, triunphantly returned from Qdessa, preach to the nmultitude. Billy Jo enunciated a stark
doctri ne
of Reward, Retribution, and the Rapture. But tonight was a healing night. The curative instrunent,
t he
congregation was told, was the holiest of relics--holier than a splinter of the True Cross, holier
even t han
t he thigh bone of Saint Teresa of Avila that Generalissinm Francisco Franco had kept in his office
to
intinm date the pious. Wat Billy Jo Rankin Brandi shed was the actual amiotic fluid that
surrounded and
protected our Lord. The liquid had been carefully preserved in an anci ent earthenware vessel that
once
bel onged, so it was said, to Saint Ann. The tiniest drop of it would cure what ails you, he
proni sed, through
a special act of Divine Gace. This holiest of holy waters was with us tonight.

Joss was appalled, not so nuch that Rankin would attenpt so transparent a scam but that

any of
the parishioners were so credulous as to accept it. In his previous |life he had wi tnessed nmany
attenpts to

banmboozl e the public. But that was entertainment. This was different. This was religion. Religion
was too
important to gloss the truth, nuch less to manufacture niracles. He took to denouncing this
i nposture from
the pul pit.

As his fervor grew, he railed agai nst other deviant fornms of Christian fundanmentalism
i ncl udi ng
t hose aspirant herpetol ogists who tested their faith by fondling snakes in accord with the
bi blical injunction
that the pure of heart shall not fear the venom of serpents. In one wi dely quoted sernon he
par aphr ased
Vol taire. He never thought, he said, that he would find nen of the cloth so venal as to | end
support to the
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bl aspheners who taught that the first priest was the first rogue who net the first fool. These
religions were
damagi ng religion. He shook his finger gracefully in the air.

Joss argued that in ever religion there was a doctrinal |ine beyond which it insulted the
intelligence
of its practitioners. Reasonabl e people night disagree as to where that |ine should be drawn, but
religions
trespassed well beyond it at their peril. People were not fools, he said. The day before his
death, as he was
putting his affairs in order, the elder Rankin sent word to Joss that he never wanted to |lay eyes
on hi m agai n.

At the sane tine, Joss began to preach that science didn't have all the answers either. He
f ound
i nconsi stencies in the theory of evolution. The enbarrassing findings, the facts that don't fit,
the scientists
just sweep under the rug, he said. They don't really know that the Earth is 4.6 billion years old,
any nore
than Archbi shop Ussher knew that it was 6,000 years old. Nobody has seen evol uti on happen, nobody
has
been marking time since the Creation. ("Two-hundred-quadrillion-M ssissippi..
t he
patient timekeeper intoning, counting up the seconds fromthe origin of the world.)

And Einstein's theory of relativity was al so unproved. You couldn't travel faster than
Iight no
matter what, Einstein had said. How coul d he know? How close to the speed of |ight had he gone?
Rel ativity was only a way of understanding the world. Einstein couldn't restrict what mankind
could do in
the far future. And Einstein sure couldn't set limts on what God could do. Couldn't Cod trave
faster than
light if He wanted to? Couldn't God nmake us travel faster than light if He wanted to? There were
excesses in
science and there were excesses in religion. A reasonable man woul dn't be stanpeded by either one.
There
were many interpretations of Scripture and many interpretations of the natural world. Both were
created by
God, so both nust be nutually consistent. Werever a discrepancy seens to exist, either a
scientist or a
t heol ogi an- - maybe bot h--hasn't been doing his job.

Pal mer Joss conbi ned his evenhanded criticismof science and religion with a fervent plea
for nora
rectitude and a respect for the intelligence of his flock. In slow stages he acquired a nationa
reputation. In
debates on the teaching of "scientific creationism in the schools, on the ethical status of
abortion and frozen
enbryos, on the adnmissibility of genetic engineering, he attenpted in his way to steer a middle
course, to
reconcile caricatures of science and religion. Both contending canps were outraged at his
i nterventions, and
his popularity grew. He became a confidant of presidents. H's sernons were excerpted on the Op Ed
pages
of maj or secul ar newspapers. But he resisted many invitations and sonme proffered bl andi shnents to
found an
el ectronic church. He continued to live sinply, and rarel y--except for presidential invitations
and ecuneni ca
congresses--left the rural South. Beyond a conventional patriotism he made it a rule not to
meddl e in
politics. In a field filled with conpeting entries, many of dubious probity, Palmer Joss becane,
in erudition
and noral authority, the preem nent Christian fundanentalist preacher of his day.

he once i magi ned

* * *
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Der Heer had asked if they could have a quiet dinner sonewhere. He was flying in for the summry
sessi on

with Vaygay and the Soviet del egation on the latest progress in the interpretation of the Message.
But

sout h-central New Mexico was crawmling with the world' s press, and there was no restaurant for a
hundr ed

mles in which they could tal k unobserved and unheard. So she made di nner herself in her nodest
apart ment

near the visiting scientists' quarters at the Argus facility. There was a great deal to talk
about. Sonetines it

seenmed that the fate of the whole project was hanging by a presidential thread. But the little
trenor of

anticipation she felt just before Ken's arrival was occasi oned, she was vaguely aware, by nore
than that.

Joss was not exactly business, so they got around to himwhile |oading the di shwasher

"The man is scared stiff," Ellie said. "H s perspective is narrow. He inagi nes the Message
i s going
to be unacceptabl e biblical exegesis or sonething that shakes his faith. He has no i dea about how
a new
scientific paradi gm subsunes the previous one. He wants to know what science has done for him
lately. And
he'd supposed to be the voice of reason."

"Conpared to the Doonsday Chiliasts and the Earth-Firsters, Palner Joss is the soul of
nmoderation,” der Heer replied. "Maybe we haven't explained the nethods of science as well as we
shoul d
have. | worry about that a lot these days. And Ellie, can you really be sure that it isn't a
message from-"

"From God or the Devil? Ken, you can't be serious."

"Well, how advanced beings conmitted to what we might call good or evil, who sonebody Iike
Joss woul d consi der indistinguishable from God or the Devil ?"

"Ken, whoever those beings are in the Vega system | guarantee they didn't create the
uni ver se.

And they're nothing Ilike the Od Testanment God. Remenber, Vega, the Sun, and all the other stars
in the

sol ar nei ghborhood are in sone backwater of an absol utely humdrum gal axy. Wy should | Am That |
Am

hang out around here? There nmust be nore pressing things for himto do."

"Ellie, we're in a bind. You know Joss is very influential. He's been close to three

pr esi dent s,

i ncludi ng the president incunmbent. The President is inclined to nake some concession to Joss,

al t hough

don't think she wants to put himand a bunch of other preachers on the Prelim nary Decryption
Conmittee

with you, Valerian, and Drumin--to say nothing of Vaygay and his colleagues. It's hard to i magi ne
t he

Russi ans going along with fundanentalist clergy on the Conmttee. The whole thing coul d unravel
over this.

So why don't we go and talk to hin? The President says that Joss is really fascinated by science
Suppose

we won him over?"

"W're going to convert Pal mer Joss?"

"“I'"mnot imagining maki ng himchange his religion--let's just make hi m understand what
Argus is
about, how we don't have to answer the Message if we don't |like what it says, how interstellar
di st ances
quaranti ne us from Vega."

"Ken, he doesn't even believe that the velocity of light is a cosmc speed limt. W're
going to be
tal ki ng past each other. Also, |'ve got a long history of failure in accommodating to the
conventi ona
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religions. | tend to blow ny top at their inconsistencies and hypocrisies. |'mnot sure a neeting
bet ween Joss
and me is what you want. Or the President."”

"Ellie," he said, "I know who I'd put nmy noney on. | don't see how getting together with
Joss
coul d make things nuch worse."

She allowed herself to return his snile.

Wth the tracking ships nowin place and a few small but adequate radio tel escopes installed in
such pl aces as
Reykj avi k and Jakarta, there was now redundant coverage of the signal from Vega at every | ongitude
swat h.
A maj or conference was scheduled to be held in Paris of the full Wrld Message Consortium In
preparati on,
it was natural for the nations with the largest fraction of the data to hold a preparatory
scientific discussion
They had been neeting for the better part of four days, and this sunmary session was intended
mainly to
bring those such as der Heer, who served as intermnediaries between the scientists and the
politicians, up to
speed. The Sovi et del egation, while nom nally headed by Lunacharsky, included several scientists
and
techni cal people of equal distinction. Arong them were Genri kh Arkhangel sky, recently naned head
of the
Soviet-led internati onal space consortiumcalled Intercosnmos, and Tinofei Gotsridze, listed as
M ni st er of
Medi um Heavy | ndustry, and a nmenber of the Central Conmittee.

Vaygay clearly felt hinself under unusual pressures: he had resuned chain snmoking. He held
t he
cigarette between his thunb and forefinger, pal mup, as he tal ked.

"l agree that there is adequate overlap in longitude, but I'mstill worried about
redundancy. A
failure in the heliumliquifier on board the Marshal Nedelin or a power failure in Reykjavik, and
t he
continuity of the Message is in jeopardy. Suppose the Message takes two years to cycle around to
t he

beginning. If we niss a piece, we will have to wait two nore years to fill in the gap. And
remenber, we
don't know that the Message will be repeated. If there's no repeat, the gaps will never be

repaired. | think
we need to plan even for unlikely possibilities."

"What are you thinking of ?" der Heer asked. "Sonething |ike energency generators for every
observatory in the Consortiun"

"Yes, and independent anplifiers, spectrometers, autocorrelators, disk drives, and so
forth at each
observatory. And some provision for fast airlift of liquid heliumto renote observatories if
necessary."

"Ellie, do you agree?"

"Absol utely."

"Anyt hi ng el se?"

"I think we should continue to observe Vega on a very broad range of frequencies," Vaygay
sai d.
"Perhaps tonorrow a different nmessage will cone through on only one of the nessage frequencies. W
shoul d al so nonitor other regions of the sky. Maybe the key to the Message won't cone from Vega,
but
from somewhere el se--"

"Let me say why | think Vaygay's point is inportant,'

interjected Valerian. "This is a
uni que
monment, when we're receiving a nessage but have made no progress at all in decrypting it. W have
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no
previ ous experience along these lines. W have to cover all the bases. W don't want to wind up a
year or
two from now ki cking oursel ves because there was sone sinple precaution we forgot to take, or sone
si mpl e neasurenent that we overl ooked. The idea that the Message will cycle back on itself, as far
as we
can see, that promi ses cycling back. Any opportunities |ost now may be lost for all time. | also
agree there's
nmore instrunental devel opnent that needs doing. For all we know there's a fourth |ayer to the
pal i mpsest. "

"There's al so the question of personnel,’
not for
a year or two but for decades. Or suppose this is just the first in a long series of nmessages from
all over the
sky. There are at nost a few hundred really capable radio astrononers in the world. That is a very
smal |
nunber when the stakes are so high. The industrialized countries nust start producing nmany nore
radi o
astrononers and radio engineers with first-rate training."

Ellie noted that Gotsridze, who had said little, was taking detailed notes. She was again
struck by
how much nore literate the Soviets were in English than the Anericans in Russian. Near the
begi nni ng of
the century, scientists all over the world spoke--or at |east read--Gernman. Before that it had
been French,
and before that Latin. In another century there m ght be sone other obligatory scientific |anguage-
- Chi nese,
perhaps. For the nonent it was English, and scientists all over the planet struggled to learn its
anbiguities
and irregularities.

Lighting a fresh cigarette fromthe glowing tip of its predecessor, Vaygay went on. "There

Vaygay continued. "Suppose this nmessage goes on

is

sonmething else to be said. This is just speculation. It's not even as plausible as the idea that
the Message will

cycle back on itself--which Professor Valerian quite properly stressed was only a guess. | would
not

ordinarily nmention so specul ative an idea at such an early stage. But if the speculation is sound,
there are

certain further actions we mnust begin thinking about inmediately. | would not have the courage to
raise this

possibility if Academ cian Arkhangel sky had not cone tentatively to the sane conclusion. He and |
have

di sagreed about the quantization of quasar red shifts, the explanation of superlumnal |ight
sources, the rest

mass of the neutrino, quark physics in neutron stars... W have had nany disagreenments. | nust
adm t that

soneti mes he has been right and sonetines | have been right. Al npbst never, it seens to ne, in the
early

specul ati ve stage of a subject, have we agreed. But on this, we agree.

"Genrikh Dmit'ch, would you explain?"

Ar khangel sky seened tol erant, even anused. He and Lunacharsky had been for years engaged
in
personal rivalry, heated scientific disputes, and a cel ebrated controversy on the prudent |evel of
support for
Sovi et fusion research

"W guess," he said, "that the Message is the instructions for building a machine. O
course, we
have no know edge about how to decode the Message. The evidence is in internal references. | give

you an
exanpl e. Here on page 15441 is a clear reference to an earlier page, 13097, which, by luck, we
al so have
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The | ater page was received here in New Mexico, the earlier one at our observatory near Tashkent.
On page

13097 there is another reference, this to a tine when we were not covering all |ongitudes. There
are many

cases of this back referencing. In general, and this is the inportant point, there are conplicated
i nstructions

on a recent page, but sinpler instructions on an earlier page. In one case there are eight
citations to earlier

material on a single page.”

"That's not an awfully conpelling argunents, guys,"” replied Ellie. "Maybe it's a set of
mat henati cal exercises, the later ones building on the earlier ones. Maybe it's a |ong novel --they
nm ght have
very long lifetimes conpared to us--in which events are connected with chil dhood experiences or
what ever
they have on Vega when they're young. Maybe it's a tightly cross-referenced religi ous nanual ."

"The Ten Billion Commandnents."” Der Heer | aughed.

"Maybe, " sai d Lunacharsky, starting through a cloud of cigarette snoke out the w ndow at

t he
tel escopes. They seened to be staring longingly at the sky. "But when you | ook at the patterns of
Cross-

references, | think you'll agree it | ooks nore Iike the instruction manual for buil ding a machine.
God knows

what the nachine is supposed to do.

CHAPTER 9
The Num nous

Wonder is the basis of worship.
- THOVAS CARLYLE
Sartor Resartus (1833-34)

I maintain that the cosmc religious feeling is the
strongest and noblest notive for scientific research
- ALBERT EI NSTEI N
| deas and Opi ni ons (1954)

She could recall the exact nonent when, on one of many trips to Washington, she di scovered that
she was
falling in love with Ken der Heer

Arrangenments for the neeting with Pal mer Joss seemed to be taking forever. Apparently Joss
was
reluctant to visit the Argus facility; it was the inpiety of the scientists, not their
interpretation of the
Message, he now said, that interested him And to probe their character, sone nore neutral ground
was
needed. Ellie was willing to go anywhere, and a special assistant to the President was
negoti ati ng. O her
radi o astrononers were not to go; the President wanted it to be Ellie al one.

Ellie was also waiting for the day, still sone weeks off, when she would fly to Paris for
the first ful
meeting of the Wrld Message Consortium She and Vaygay were coordination the gl obal data-
col I ection
program The signal acquisition was now fairly routine, and in recent nonths there had been not
one gap in
the coverage. So she found to her surprise that she had a little tine on her hands. She vowed to
have a | ong
talk with her nother, and to remain civil and friendly no matter what provocation was offered.
There was an
absurd amount of backed-up paper and el ectronic mail to go through, not just congratul ati ons and
criticisns
from col | eagues, but religious adnmonitions, pseudoscientific specul ations proposed with great
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confi dence,
and fan mail fromall over the world. She had not read The Astrophysical Journal in nonths,
al t hough she
was the first author of a very recent paper that was surely the nost extraordinary article that
had ever
appeared in the august publication. The signal from Vega was so strong that nany amateurs--tired
of "hant
radi o- - had begun constructing their own small radio tel escopes and signal analyzers. In the early
st ages of
Message acquisition, they had turned up some useful data, and Ellie was still besieged by amateurs
who
t hought they had acquired sonething unknown to the SETI professionals. She felt an obligation to
wite
encouraging letters. There were other nmeritorious radi o astronony prograns at the facility--the
guasar
survey, for exanple--that needed attending to. But instead of doing all these things, she found
hersel f
spendi ng alnost all her tinme with Ken

O course, it was her duty to involve the President's Science Adviser in Project Argus as
deeply as
he wi shed. It was inportant that the President be fully and conpetently informed. She hoped the
| eader s of
ot her nations would be as thoroughly briefed on the findings fromVega as was the President of the
Unit ed
States. This President, while untrained in science, genuinely liked the subject and was willing to
support
science not only for its practical benefits but, at least a little, for the joy of know ng. This
had been true of
few previous Anerican | eaders since Janes Madi son and John Qui ncy Adans.

Still, it was remarkabl e how nuch time der Heer was able to spend at Argus. He did devote
an hour
or nore each day in high-bandpass scranbl ed comunications with his Ofice of Science and
Technol ogy
Policy in the O d Executive Ofice Building in Washington. But the rest of the tinme, as far as she
could see
he was sinply... around. He woul d poke into the innards of the conputer system or visit
i ndividual radio
tel escopes. Sonetines an assistant from Washington would be with him nore often he would be
al one. She
woul d see himthrough the open door of the spare office they had assigned him his feet propped up
on the
desk, reading sonme report or talking on the phone. He would offer her a cheery wave and return to
his work.
She would find himtalking casually with Drumin or Valerian; but equally so with junior
t echni ci ans and
with the secretarial staff, who had on nore than one occasi on pronounced him within Ellie's
heari ng,
"charmng."

Der Heer had many questions for her as well. At first they were purely technical and
progranmati c,
but soon they extended to plans for a wide variety of conceivable future events, and then to
unt r ammel ed
specul ati on. These days it al nbst seened that discussion of the project was only a pretext to
spend a little
time together.

One fine autunm afternoon in Washi ngton, the President was obliged to delay a neeting of
t he
Speci al Contingency Task Group because of the Tyrone Free crisis. After an overnight flight from
New
Mexico, Ellie and der Heer found thenselves with an unschedul ed few hours, and decided to visit
t he
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Vi et nam Menorial, designed by Maya Ying Lin when she was still an undergraduate architectura
student at

Yal e. Ami dst the sonber and dol eful reninders of a foolish war, der Heer seened inappropriately
cheerful,

and Ellie began again to specul ate about flaws in his character. A pair of Ceneral Service

adm ni stration

pl ai ncl ot hes security people, their custonm nolded, flesh-colored earpieces in place, foll owed
di screetly.

He had coaxed an exquisite blue caterpillar to clinb aboard a twig. It briskly padded
along, its
iridescent body rippling with the notion of fourteen pairs of feet. At the end of the twig, it
held on with its
| ast five segnents and failed the air in a plucky attenpt to find a new perch. Unsuccessful, it
turned itself
around smartly and retraced its nmany steps. Der Heer then changed his clutch on the twig so that
when t he
caterpillar returned to its starting point , there was again nowhere to go. Like sonme caged
manmal i an
carnivore, it paced back and forth many tinmes, but in the |last few passages, it seened to her,
with increasing
resi gnati on. She was beginning to feel pity for the poor creature, even if it proved to be, say,
the larva
responsi ble for the barley blight.

"What a wonderful programin this little guy's head!" he exclained. "It works every time--
opti num escape software. And he knows not to fall off. | mean the twig is effectively suspended in
air. The
caterpillar never experiences that in nature, because the twig is always connected to sonething.
Ellie, did
you ever wonder what the programwould feel like if it was in your head? | nean, would it just
seem obvi ous
to you what you had to do when you cane to the end of a twi g? Whuld you have the inpression you
wer e
thinking it through? Whuld you wonder how you knew to shake your front ten feet in the air but
hol d on
tight with the other eighteen?"

She inclined her head slightly and exami ned hi mrather than the caterpillar. He seened to
have little
difficulty imagining her as an insect. She tried to reply nonconmittally, reninding herself that
for himthis
woul d be a matter of professional interest.

"What' Il you do with it now?"

"I'"l'l put it back down in the grass, | guess. What else would you do with it?"

"Sone people might kill it."

“"I't's hard to kill a creature once it lets you see its consciousness." He continued to
carry both twg

and | ava.
They wal ked for a while in silence past al nost 55,000 nanes engraved in reflecting bl ack
granite.
"Every governnent that prepares for war paints its adversaries as nonsters,
"They don't
want you thinking of the other side as human. |If the eneny can think and feel, you might hesitate
to kill
them And killing is very inportant. Better to see themas nonsters."
"Here, look at this beauty," he replied after a nonment. "Really. Look closely."
She did. Fighting back a small trenmor of revul sion, she tried to see it through his eyes.
"Watch what it does," he continued. "If it was as big as you or ne, it would scare
everybody to
death. It would be a genuine nonster, right? But it's little. It eats |eaves, mnds its own
busi ness, and adds a
little beauty to the world."
She took the hand not preoccupied with the caterpillar, and they wal ked wordl essly past

she sai d.
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t he ranks

of names, inscribed in chronol ogical order of death. These were, of course, only American

casual ties. Except

in the hearts of their fanmlies and friends, there was no conparabl e nenorial anywhere on the

pl anet for the

two mllion people of Southeast Asia who had also died in the conflict. In Anerica, the nost
conmon public

coment about this war was about political hanstringing of mlitary power, psychologically akin
she

t hought, to the "stab-in-the-back" explanation by German militarists of their Wrld War | defeat.
The

Vi etnam war was a pustule on the national conscience that no President so far had the courage to
| ance.

(Subsequent policies of the Denbcratic Republic of Vietnam had not nade this task easier.) She
remenbered how conmon it was for Anerican soldiers to call their Vietnamese adversaries "gooks,"
"sl opeheads," "slant-eyes," and worse. Could we possibly manage the next phase of human history
wi t hout

first dealing with this penchant for dehumani zi ng the adversary?

* * *

In everyday conversation, der Heer didn't talk |ike an academic. If you net himat the corner
newsst and
buyi ng a paper, you'd never guess he was a scientist. He hadn't lost his new York street accent.
At first the
apparent incongruity between his |anguage and the quality of his scientific work seened anusing to
hi s
col l eagues. As his research and the nman hi nsel f becanme better known, his accent becane nerely
i di osyncratic. But his pronunciation of, say, guanosine triphosphate, seened to give this benign
nol ecul e
expl osi ve properties.

They had been slow in recognizing that they were falling in love. It nust have been
apparent to
many others. A few weeks before, when Lunacharsky was still at Argus, he | aunched hinself on one
of his
occasional tirades on the irrationality of |anguage. This tinme it was the turn of Anmerican
Engl i sh.

"Ellie, why do people say nmmke the sane m stake again'? What does “again' add to the
sent ence?
And am | right that “burn up' and " burn down' nean the sane thing? " Slow up' and sl ow down' nean
t he
same thing? So if “screw up' is acceptable, why not " screw down'?"

She nodded wearily. She had heard himnore than once conplain to his Soviet colleagues on
t he
i nconsi stenci es of the Russian | anguage, and was sure she would hear a French edition of all this
at the Paris
conference. She was happy to admit that |anguages had infelicities, but they had so nany sources
and
evol ved in response to so many small pressures that it would be astonishing if they were perfectly
coher ent
and internally consistent. Vaygay had such a good tinme conpl aining, though, that she ordinarily
did not have
the heart to renonstrate with him

"And take this phrase "head over heels in love,'" he continued. "This is a conmobn
expression, yes?
But it's exactly backward. O, rather, upside down. You are ordinarily head over heels. \Wen you
are in
| ove you should be heels over head. Am1 right? You woul d know about falling in | ove. But whoever
i nvented this phrase did not know about |ove. He inagi ned you wal k around in the usual way,
i nst ead of
floating upside down in the air, like the work of that French painter--what's his name?"
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"He was Russian," she replied. Marc Chagall had provided a narrow pat hway out of a sonehow
awkwar d conversational thicket. Afterward she wondered if Vaygay had been teasing her or probing
for a
response. Perhaps he had only unconsciously recogni zed the growi ng bond between Ellie and der
Heer .

At least part of der Heer's reluctance was clear. Here he was, the President's Science
Advi ser,
devoting an enornous anount of time to an unprecedented, delicate, and volatile matter. To becone
enotionally involved with one of the principals was risky. The President certainly wanted his
j udgrent
uni npai red. He should be able to recomend courses of action that Ellie opposed, and to urge
rejection of
options that she supported. Falling in love with Ellie would on sonme |evel conpronise der Heer's
ef fecti veness.

For Ellie it was nore conplicated. Before she had acquired the sonewhat staid
respectability of the
directorship of a najor radi o observatory, she had had nmany partners. Wile she had felt herself
inlove and
decl ared herself so, marriage had never seriously tenpter her. She dimy renmenbered the quatrain--
was it
WIlliamButler Yeats?--with which she had tried to reassure her early swai ns, heartbroken because,
as
al ways, she had determ ned that the affair was over

You say there is no love, ny |ove,
Unless it lasts for aye.

Ah, folly, there are episodes

Far better than the play.

She recal |l ed how charm ng John Staughton had been to her while courting her nother, and
how
easily he had cast off this prose after he becane her stepfather. Some new and nonstrous persona,
hitherto
barely glinpsed, could enmerge in nen shortly after you narried them Her romantic predispositions
made her
vul nerabl e, she thought. She was not going to repeat her nother's nistake. Alittle deeper was a
fear of
falling in love without reservation, of conmtting herself to soneone who night then be snatched
from her.

O sinply leave her;. But if you never really fall in [ove, you can never really mss it. (She did
not dwell on
this sentinent, dimy aware that it did not ring quite true.) Also, if she never really fell in

| ove wi th soneone,
she could never really betray him as in her heart of hearts she felt that her nother had betrayed
her | ong-
dead father. She still missed himterribly.

Wth Ken it seemed to be different. Or had her expectations been gradual ly conpromn sed
over the
years? Unlike many other men she could think of, when chall enged or stressed Ken di splayed a
gentler, nore
conpassi onate side. Hi s tendency to conpromi se and his skill in scientific politics were part of
t he
accouterments of his job; but underneath she felt she had glinpsed sonething solid. She respected
hi m f or
the way he had integrated science into the whole of his |ife, and for the courageous support for
sci ence that
he had tried to inculcate into two admi nistrations.

They had, as discreetly as possible, been staying together, nore or less, in her smnal
apartnment at
Argus. Their conversations were a joy, with ideas flying back and forth |ike shuttl ecocks.
Soneti mes t hey
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responded to each other's unconpl eted thoughts with al nost perfect foreknow edge. He was a
consi derate
and inventive lover. And anyway, she |liked his pheronones.

She was sonetines anmazed at what she was able to do and say in his presence, because of
their
| ove. She cane to admire himso nuch that his love for her affected her own self-esteem She |iked
hersel f
better because of him And since he clearly felt the sane, there was a kind of infinite regress of
| ove and
respect underlying their relationship. At |least, that was how she described it to herself. In the
presence of so
many of her friends, she had felt an undercurrent of |oneliness. Wth Ken, it was gone.

She was confortable describing to himher reveries, snatches of nenories, childhood
enbarrassnents. And he was not nerely interested but fascinated. He woul d question her for hours
about
her chil dhood. His questions were always direct, sonetinmes probing, but w thout exception gentle
she
began to understand why |overs talk baby talk to one another. There was no other socially
accept abl e
circunmstance in which the children inside her were pernitted to conme out. If the on-year-old, the
five-year-
old, the twelve-year-old, and the twenty-year-old all find conpatible personalities in the
bel oved, there is a
real chance to keep all of these sub-personas happy. Love ends their |ong |oneliness. Perhaps the
dept h of
| ove can be calibrated by the nunber of different selves that are actively involved in a given
rel ati onshi p.

Wth her previous partners, it seened, at nost one of these selves was able to find a conpatible
opposite
number; the other personas were grunpy hangers-on

* * *

The weekend before the schedul ed nmeeting with Joss, they were lying in bed as the | ate-afternoon
sunl i ght,
adm tted between the slats of the venetian blinds, played patterns on their intertw ned forns.

"I'n ordinary conversation," she was saying, "I can talk about ny father w thout feeling
nore than...
a slight pang of loss. But if | allow nyself to really remenber him-his sense of hunor, say, or
that...
passi onate fairness--then the facade crunbles, and I want to weep because he's gone."

"No question; |anguage can free us of feeling, or alnost," der Heer replied, stroking her
shoul der.
"Maybe that's one of its functions--so we can understand the world without beconing entirely
overwhel med by it."

"If so, then the invention of |anguage isn't only a blessing. You know, Ken, |I'd give
anyt hi ng- - |
really nmean anything |I have--if | could spend a few nminutes with ny dad."

She i nmagi ned a heaven with all those nice nons and dads floating about or flapping over to
a
nearby cloud. It would have to be a conmodi ous place to acconmodate all the tens of billions of
peopl e
who had lived and di ed since the energence of the human species. It might be very crowded, she was
t hi nki ng, unless the religious heaven was built on a scale sonething |like the astronom cal heaven
Then
there'd be roomto spare.

"There nust be sone nunber," Ellie said, "that neasures the total popul ation of
intelligent beings
in the MIky Way. How many do you suppose it is? If there's a mllion civilizations, each with
about a billion
i ndividuals, that's, um ten to the fifteenth power intelligent beings. But if nbost of themare
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nor e advanced
than we are, maybe the idea of individuals becones inappropriate; maybe that's just another Earth
chauvi nism "
"Sure. And then you can calculate the galactic production rate of Gaul oi ses and Twi nki es
and
Vol ga sedans and Sony pocket communicators. Then we coul d cal cul ate the Gross Galactic Product.
Once
we have that in hand, we could work on the Gross Comic...'
"You're making fun of me," she said with a soft snmle, not at all displeased. "But think
about such

nunbers. | nmean really think about them All those planets with all those beings, nore advanced
t han we
are. don't you get a kind of tingle thinking about it?"
She could tell what he was thinking, but rushed on. "Here, look at this. I've been reading
up for the

meeting with Joss."

She reached toward the bedside table for Volunme 16 of an ol d Encycl opaedi a Britannica
Macropaedia, titled "Rubens to Sonalia," and opened to a page where a scrap of conputer printout
had
been inserted as a bookmark. She pointed to an article called "Sacred or Holy."

"The t heol ogi ans seemto have recogni zed a special, nonrational--1 wouldn't call it
irrational--
aspect of the feeling of sacred or holy. They call it “num nous.' The termwas first used by..
let's see...

sonmebody nanmed Rudol ph Otto in a 1923 book, The Idea of the Holy. He believed that humans were
predi sposed to detect and revere the numinous. He called it the misteriumtrenendum Even ny Latin
is
good enough for that.

"I'n the presence of the misteriumtrenmendum people feel utterly insignificant but, if |
read this
right, not personally alienated. He thought of the numi nous as a thing "wholly other,' and the
human
response to it as " absolute astonishnment.' Now, if that's what religious people talk about when
they use

words |ike sacred or holy, I"'mwith them | felt something Iike that just in listening for a
signal, never nind
in actually receiving it. | think all of science elicits that sense of awe."

"Now listen to this." She read fromthe text:

Thr oughout the past hundred years a nunber of phil osophers and soci al
scientists have asserted the di sappearance of the sacred, and predicted
the demise of religion. A study of the history of religions shows that
religious forns change and that there has never been unaninmity on the
nature and expression of religion Wiether or not man..

"Sexists wite and edit religious articles, too, of course." She returned to the text.

Whet her or not man is now in a new situation for devel oping structures
of ultimate values radically different fromthose provided in the
traditionally affirnmed awareness of the sacred is a vital question

" goo"
"So, | think the bureaucratic religions try to institutionalize your perception of the

num nous

i nstead of providing the means so you can perceive the num nous directly--like |ooking through a

si x-inch

tel escope. If sensing the numnous is at the heart of religion, who's nore religious would you say-
-t he
peopl e who foll ow the bureaucratic religions or the people who teach thensel ves sci ence?"

"Let's see if |I've got this straight," he returned. It was a phrase of hers that he had
adopted. "It's a
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| azy Saturday afternoon, and there's this couple lying naked in bed readi ng the Encycl opaedi a
Britannica to
each ot her, and argui ng about whether the Androneda Galaxy is nore ~num nous' than the
Resurrection. Do
t hey know how to have a good tine, or don't they?"
PART 11
THE
MACHI NE
The Alm ghty Lecturer, by displaying the principles of
science in the structure of the universe, has invited
man to study and to imtation. It is as if He had said to
the inhabitants of this globe that we call ours, "I have
made an earth for man to dwell upon, and | have
rendered the starry heavens visible, to teach him
science and the arts. he can now provide for his own
confort, and learn frommny nunificence to all to be
kind to each ot her
- THOMAS PAI NE
The Age of Reason (1794)

CHAPTER 10
Precessi on of the
Equi noxes
Do we, holding that gods exist,
decei ve ourselves with insubstantial dreans
and lies, while random carel ess chance and
change al one control the world?
- EURI PI DES
Hecuba

It was odd the way it had worked out. She had inmagined that Pal ner Joss would cone to the Argus
facility,
wat ch the signal being gathered in by the radio tel escopes, and take note of the huge roomfull of
magneti c
tapes and di sks on which the previous many nonths of data were stored. He would ask a few
scientific
questions and then exanmine, inits nmultiplicity of zeros and ones, sone of the reans of conputer
print out
di splaying the still inconprehensible Message. She hadn't inagi ned spending hours arguing
phi | osophy or
t heol ogy. But Joss had refused to conme to Argus. It wasn't nagnetic tape he wanted to scrutinize,
he said, it
was human character. Peter Val erian would have been ideal for this discussion: unpretentious, able
to
communi cate clearly, and bulwarked by a genuine Christian faith that engaged himdaily. But the
Presi dent
had apparently vetoed the idea; she had wanted a small neeting and had explicitly asked that Ellie
attend.

Joss had insisted that the discussion be held here, at the Bible Science Research
Institute and
Museum in Modesto, California. She glanced past der Heer and out the glass partition that
separated the
library fromthe exhibit area. Just outside was a plaster inpression froma Red R ver sandstone of
di nosaur
footprints interspersed with those of a pedestrian in sandals, proving, so the caption said, that
Man and
Di nosaur were contenporaries, at |least in Texas. Mesozoi c shoenakers seenmed al so to be inplied.
The
conclusion drawn in the caption was that evolution was a fraud. The opini on of many
pal eont ol ogi sts that
the sandstone was the fraud remained, Ellie had noted two hours earlier, unnentioned. The
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i ntern ngled

footprints were part of a vast exhibit called "Darwin's Default.” To its left was a Foucault

pendul um

denonstrating the scientific assertion, this one apparently uncontested, that the Earth turns. To

its right,

Ellie could see part of a lavish Matsushita hol ography unit on the podiumof a snall theater, from

whi ch

t hree-di mensi onal i mages of the nost emninent divines could conmmunicate directly to the faithful
Comuni cating still nore directly to her at this nonent was the Reverend Billy Jo Rankin.

She had

not known until the last nonent that Joss had invited Rankin, and she was surprised at the news.

There had

been continuous theol ogi cal disputation between them on whether and Advent was at had, whet her

Doonsday i s a necessary acconpani nent of the Advent, and on the role of nmiracles in the mnistry,

anmong

other matters. But they had recently effected a widely publicized reconciliation, done, it was

said, for the

common good of the fundamentalist comunity in Anerica. The signs of rapprochenment between the

United

States and the Soviet Union were having worldwi de ranifications in the arbitration of disputes.

Hol di ng t he

meeti ng here was perhaps part of the price Palmer Joss had to pay for the reconciliation

Concei vabl y,

Rankin felt the exhibits would provide factual support for his position, were there any scientific
points in

di spute. Now, two hours into their discussion, Rankin was still alternately castigating and

inmploring. His suit
was i mmacul ately tailored, his nails freshly manicured, and his beamng smle stood in sone
contrast to
Joss's runpl ed, distracted, and nore weat her-beat en appearance. Joss, the faintest of sniles on
his face, had
his eyes half closed and his head bowed i n what seemed very close to an attitude of prayer. He had
not had
to say much. Rankin's remarks so far--except for the Rapture rap, she guessed--were doctrinally
i ndi stinguishable fromJoss's tel evision address.

"You scientists are so shy," Rankin was saying. "You love to hide your |ight under a
bushel basket.
You' d never guess what's in those articles fromthe titles. Einstein's first work on the Theory of
Rel ativity
was called “~The El ectrodynanmi cs of Mwving Bodies.' No E=nt2 up front. No sir. "The El ectrodynam cs
of

Movi ng Bodies.' | suppose if God appeared to a whol e gaggle of scientists, nmaybe at one of those
bi g
Associ ation neetings, they'd wite sonething all about it and call it, maybe, ~On Spontaneous

Dendritof orm
Conbustion in Air.' They'd have lots of equations; they'd tal k about “econony of hypothesis'; but
they' d
never say a word about God.

"Y' see, you scientists are too skeptical.'
deduced t hat
der Heer was also included in this assessment. "You question everything, or try to. You never
heard about
“Leave well enough alone,' or "If it ain't broke, don't fix it.' You always want to check out if a
thing is what
you call “true.' And “true' neans only enpirical, sense data, things you can see and touch
There's no room
for inspiration or revelation in your world. Right fromthe beginning you rule out of court al nost
everyt hi ng
religion is about. | mstrust the scientists because the scientists mstrust everything."

Despite hersel f, she thought Rankin had put his case well. And he was supposed to be the

Fromthe sidewi se nmotion of his head, Ellie

dunb
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one anmong the nodern video evangelists. No, not dunb, she corrected herself; he was the one who
consi dered his parishioners dunb. He could, for all she knew, be very smart indeed. Should she
respond at
all ? Both der Heer and the | ocal nmuseum people were recording the discussion, and alt hough both
groups
had agreed that the recordings were not for public use, she worried about enbarrassing the project
or the
President if she spoke her mind. but Rankin's remarks had becone increasingly outrageous, and no
i nterventions were being nmade either by der Heer or by Joss.
"l suppose you want a reply," she found herself saying. "There isn't an “official
scientific position
on any of these questions, and | can't pretend to talk for all scientists or even for the Argus
Project. But |
can nake some comrents, if you'd like."
Ranki n nodded his head vigorously, snmling encouragenent. Languidly, Joss nerely waited.
"I want you to understand that |'m not attacking anybody's belief system As far as |I'm

concer ned,
you're entitled to any doctrine you like, even if it's denonstrably wong. And many of the things
you're
saying, and that the Reverend Joss has said--1 saw you talk on television a few weeks ago--can't
be
dism ssed instantly. It takes a little work. But let nme try to explain why | think they're
i mpr obabl e. "
So far, she though, |'ve been the soul of restraint.

“You're unconfortable with scientific skepticism But the reason it devel oped is that the
world is
complicated. It's subtle. Everybody's first idea isn't necessarily right. Al so, people are capable
of self-
deception. Scientists, too. Al sorts of socially abhorrent doctrines have at one tine or another
been
supported by scientists, well-known scientists, famous brand-name scientists. And, of course,
politicians.
And respected religious |eaders. Slavery, for instance, or the Nazi brand of racism Scientists
make ni st akes,
t heol ogi ans nake m st akes, everybody nakes m stakes. It's part of being human. You say it
yoursel ves: " To

err is.'

"So the way you avoid the m stakes, or at |east reduce the chance that you'll make one, is
to be
skeptical. You test the ideas. You check them out by rigorous standards of evidence. | don't think
there is

such a thing as a received truth. But when you let the different opinions debate, when any skeptic
can
performhis or her own experinent to check sonme contention out, then the truth tends to energe.
That's the
experience of the whole history of science. It isn't a perfect approach, but it's the only one
that seens to
wor K.

“Now, when | look at religion, | see |ots of contending opinions. For exanple, the
Chri stians think
the universe is a finite nunber of years old. Fromthe exhibits out there, it's clear that some
Christians (and
Jews, and Muslins) think that the universe is only six thousand years old. The Hi ndus, on the
ot her had- -
and there are lots of Hindus in the world--think that the universe is infinitely old, with an
i nfinite nunber of
subsi di ary creations and destructions along the way. Now they can't both be right. Either the
universe is a
certain nunber of years old or it's infinitely old. Your friends out there"--she gestured out the
gl ass door
toward several mnmuseum workers anbling past "Darwin's Default"--"ought to debate Hi ndus. God seens
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to
have told them sonmet hing different fromwhat he told you. But you tend to talk only to
your sel ves. "
Maybe a little too strong? she asked herself.
"The major religions on the Earth contradict each other left and right. You can't all be
correct. And
what if all of you are wong? It's a possibility, you know. You nust care about the truth, right?
vell, the
way to wi nnow through all the differing contentions is to be skeptical. |I'mnot any nore skeptica
about
your religious beliefs than | am about every new scientific idea | hear about. But in ny |line of
work, they're
cal l ed hypot heses, not inspiration and not revel ation."
Joss now stirred a little, but it was Ranking who replied.
"The revel ations, the confirmed predictions by God in the Ad Testanent and the New are
| egi on.
The coming of the Saviour is foretold in Isaiah fifty-three, in Zechariah fourteen, in First
Chronicl es
seventeen. That He would be born in Bethl ehem was prophesied in Mcah five. That He would cone
from
the line of David was foretold in Matthew one and--"
"I'n Luke. But that ought to be an enbarrassnent for you, not a fulfilled prophecy. Matthew
and
Luke give Jesus totally different geneal ogies. Wrse than that, they trace the lineage from David
to Joseph,
not fromDavid to Mary. O don't you believe in God the Father?"
Ranki n continued snmoot hly on. Perhaps he hadn't understood her
Suffering of
Jesus are foretold in Isaiah fifty-two and fifty-three, and the Twenty-second Psalm That He woul d
be
betrayed for thirty pieces of silver is explicit in Zechariah eleven. |If you' re honest, you can't
i gnore the
evi dence of fulfilled prophecy.
"And the Bible speaks to our own tine. Israel and the Arabs, Gog and Magog, Anerican and
Russia, nuclear war--it's all there in the Bible. Anybody with an ounce of sense can see it. You
don't have
to be sonme fancy col |l ege professor."”
“Your trouble," she replied, "is a failure of the inmagination. These prophecies are--
al nrost ever one
of them -vague, anbi guous, inprecise, open to fraud. They admt lots of possible interpretations.
Even the
straightforward prophecies direct fromthe top you try to weasel out of--like Jesus' pronise that
t he
Ki ngdom of God would come in the lifetinme of sone people in his audience. And don't tell me the
Ki ngdom
of God is within ne. H's audi ence understood himquite literally. You only quote the passages that
seemto
you fulfilled, and ignore the rest. And don't forget there was a hunger to see prophecy fulfilled.
"But inmagine that your kind of god--omipotent, ommiscient, conpassionate--really wanted

...the Mnistry and

to
| eave a record for future generations, to make his exi stence unnistakable to, say, the renote
descendant s of
Moses. It's easy, trivial. Just a few enigmatic phrases, and sone fierce conmandnent that they be
passed on
unchanged. . . "

"Joss | eaned forward al nost inperceptibly. "Such as...?"

"Such as "The Sun is a star.' O "Mars is a rusty place with deserts and vol canos, |ike
Sinai." O A
body in notion tends to remain in notion.' Or--let's see now'--she quickly scribbled some nunbers
on a
pad- -

The Earth weighs a nmillion mllion mllion nmllion tinmes as much as a child.' O--1
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recogni ze that

both of you seemto have sone trouble with special relativity, but it's confirmed every day
routinely in

particle accelerators and cosm c rays--how about “There are no privileged frames of reference' ? Or
even

“Thou shalt not travel faster than light.' anything they couldn't possible have known three

t housand years

ago.
"Any others?" Joss asked.
"Well, there's an indefinite nunber of them-or at |east one for every principal of
physics. Let's
see... Heat and light hid in the smallest pebble.' O even "The way of the Earth is as two, but
the way of the
| odestone is as three." I'mtrying to suggest that the gravitational force follows an inverse

square law, while

the magnetic dipole force follows an inverse cube law. O in biology"--she nodded toward der Heer
who

seened to have taken a vow of silence--"how about "~Two strands entwined is the secret of life' ?"

"Now that's an interesting one," said Joss. "You're tal king, of course, about DNA. But you
know
the physician's staff, the synmbol of nedicine? Arny doctors wear it on their lapels. It's called
t he caduceus.

Shows two serpents intertwined. It's a perfect double helix. Fromancient tines that's been the
synbol of
preserving life. Isn't this exactly the kind of connection you' re suggesting?"

"Well, | thought it's a spiral, not a helix. But if there are enough synbols and enough
pr opheci es
and enough nyth and fol klore, eventually a few of themare going to fit some current scientific
understanding purely by accident. But | can't be sure. Maybe you're right. Maybe the caduceus is a
nmessage
fromGod. O course, it's not a Christian synbol, or a synbol of any of the mgjor religions today.
| don't
suppose you' d want to argue that the gods talked only to the ancient Geeks. what |I'msaying is,
if God
wanted to send us a nessage, and ancient witings were the only way he could think of doing it, he
could
have done a better job. And he hardly had to confine himself to witings. Wiy isn't there a
monster crucifix
orbiting the Earth? Way isn't the surface of the Moon covered with the Ten Commandment s? Wy
shoul d
God be so clear in the Bible and so obscure in the world?"

Joss had apparently been ready to reply a few sentences back, a | ook of genuine pleasure
unexpectedly on his face, but Ellie's rush of words was gathering nonentum and perhaps he felt it
inmpolite
to interrupt.

"Also, why would you think that God has abandoned us? He used to chat with patriarchs and
prophets every second Tuesday, you believe. He's omipotent, you say, and omiscient. So it's no
particul ar
effort for himto rem nd us directly, unanbiguously, of his wishes at |least a fewtines in every
generation. So
how come, fellas? Wy don't we see himwith crystal clarity?"

"W do." Rankin put enornous feeling in this phrase. "He is all around us. Qur prayers are
answered. Tens of nmillions of people in this country have been born again and have w tnessed God's
glorious grace. the Bible speaks to us as clearly in this day as it did in the tine of Myses and
Jesus. "

"Ch, cone off it. You know what | mean. \Were are the burning bushes, the pillars of fire,
t he
great voice that says "I amthat | am boom ng down at us out of the sky? Wiy shoul d God nmani f est
hi nsel f
in such subtle and debat abl e ways when he can nake his presence conpl etely unanbi guous?"

"But a voice fromthe sky is just what you found." Joss nmade this comrent casually while
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Ellie
paused for breath. He held her eyes with his own.

Ranki n qui ckly picked up the thought. "Absolutely. Just what | was going to say. Abraham
and
Moses, they didn't have radi os or tel escopes. They couldn't have heard the Al mghty tal king on FM
Maybe
today God talks to us in new ways and permits us to have a new understanding. O naybe it's not
God- - "

"Yes, Satan. |'ve heard sone tal k about that. It sounds crazy. Let's |eave that one al one
for a
monent, if it's okay with you. You think the Message is the Voice of God, your God. Where in your
religion does God answer a prayer by repeating the prayer back?"

“I wouldn't call a Nazi newsreel a prayer, nyself,"” Joss said. "You say it's to attract
our attention."

"Then why do you think God has chosen to talk to scientists? Wiy not preachers |ike
your sel f ?"

"CGod talks to ne all the tine." Rankin's index finger audibly thunped his sternum "and
t he
Reverend Joss here. God has told nme that a revelation is at hand. Wen the end of the world is
ni gh, the

Rapture will be upon us, the judgnent of sinners, the ascension to heaven of the elect--"

"Did he tell you he was going to nake that announcenent in the radi o spectrun? Is your
conversation with God recorded sonewhere, so we can verify that it really happened? O do we have
only
your say-so? Wiy woul d God choose to announce it to radio astrononmers and not to nen and wonen of
t he
cloth? Don't you think it's a little strange that the first nmessage from God in two thousand years
or nore is
prinme nunbers... and Adolf Hitler at the 1936 O ynpics? Your God nust have quite a sense of
hunor . "

"My God can have any sense He wants to have."

Der Heer was clearly alarnmed at the first appearance of real rancor. "Uh, naybe | could
rem nd us
all about what we hope to acconplish at this neeting," he began

Here's Ken in his nollifying node, Ellie thought. On sone issues he's courageous, but
chiefly when
he has not responsibility for action. He's a brave talker... in private. But on scientific
politics, and especially
when representing the President, he becomes very acconmpdating, ready to conpromise with the Devi
hi msel f. She caught hersel f. The theol ogi cal | anguage was getting to her

"That's another thing." She interrupted her own train of though as well as der Heer's. "If
t hat
signal is from God, why does it cone fromjust one place in the sky--in the vicinity of a
particularly bright
nearby star? Wiy doesn't it conme fromall over the sky at once, like the cosmi c bl ack-body
backgr ound
radi ati on? Coming fromone star, it |ooks like a signal fromanother civilization. Conming from
everywhere, it
woul d [ ook much nore like a signal fromyour God."

"CGod can make a signal come fromthe bunghole of the Little Bear if He wants." Rankin's
face was
becom ng bright red. "Excuse ne, but you've gotten ne riled up. God can do anything."

"Anyt hing you don't understand, M. Rankin, you attribute to God. God for you is where you
sweep away all the nmysteries of the world, all the challenges t our intelligence. You sinply turn
you mind off
and say God did it."

"Mp'am | didn't cone here to be insulted..."

"“Cone here'? | thought this was where you lived."

"Mp' am-" Rankin was about to say sonething, but then thought better of it. He took a deep
breath and continued. "This is a Christian country and Christians have true know edge on this
i ssue, a sacred
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responsibility to make sure that God's sacred word is understood..."
"I'"'ma Christian and you don't speak for me. You've tapped yourself in sone sort of fifth-

century
religious mania. Since then the Renai ssance has happened, the Enlightennent has happened. \Were've
you
been?"

Both Joss and der Heer were half out of their chairs. "Please," Ken inplored, |ooking
directly at
Ellie. "If we don't keep nore to the agenda, | don't see how we can acconplish what the President
asked us
to do."

"Well, you wanted “a frank exchange of views.'"

“I't's nearly noon," Joss observed. "Wiy don't we take a little break for |unch?"

Qutside the library conference room |eaning on the railing surrounding the Foucault
pendul um
Ellie began a brief whispered exchange w th der Heer.

“I'd like to punch out that cocksure, knowit-all, holier-than-thou..."

"Why, exactly, Ellie? Aren't ignorance and error painful enough?"

"Yes, if he'd shut up. But he's corrupting nmllions."

"Sweet heart, he thinks the sane about you."

Wien she and der Heer came back fromlunch, Ellie noticed i mediately that Rankin appeared
subdued,
whil e Joss, who was first to speak, seened cheerful, certainly beyond the requirenents of mnere
cordiality.

"Dr. Arroway,'

he began, "I can understand that you're inpatient to show us your findings,
and
that you didn't conme here for theological disputation. But please bear with us just a bit |onger.
You have a
sharp tongue. | can't recall the last time Brother Rankin here got so stirred up on nmatters of the
faith. It
must be years."

He gl anced nonentarily at his colleague, who was doodling, apparently idly, on a yellow
| egal pad,
his collar unbuttoned and his necktie | oosened.

"l was struck by one or two things you said this norning. You called yourself a Christian
May |
ask? In what sense are you a Christian?"

"You know, this wasn't the job description when | accepted the directorship of the Argus
Project."
She said this lightly. "I'"'ma Christian in the sense that | find Jesus Christ to be an adnmirable
hi storical figure.
I think the Sernmon on the Mount is one of the greatest ethical statements and one of the best
speeches in
history. | think that “Love your eneny' might even be the | ong-shot solution to the probl em of
nucl ear war. |
wi sh he was alive today. It would benefit everybody on the planet. But | think Jesus was only a
man. A great
man, a brave nman, a man with insight into unpopular truths. But | don't think he was God or the
son of God
or the grandnephew of God."

"You don't want to believe in God." Joss said it as a sinple statenent. "You figure you
can be a
Christian and not believe in God. Let ne ask you straight out: Do you believe in God?"

"The question has a peculiar structure. If |I say no, do | mean |I'm convinced God doesn't
exi st, or
do I nean |I'mnot convinced he does exist? Those are two very different statenents.™

"Let's see if they are so different, Dr. Arroway. May | call you “Doctor'? You believe in
Cccam s
Razor, isn't that right? If you have two different, equally good expl anations of the sane
experi ence, you pick
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the sinplest. The whol e history of science supports it, you say. Now, if you have serious doubts
about
whet her there is a God--enough doubts so you're unwilling to commt yourself to the Faith--then
you must
be able to imagine a world without God: a world that comes into being without God, a world where
peopl e
die without God. No punishment. No reward. All the saints and prophets, all the faithful who have
ever
lived--why, you' d have to believe they were foolish. Deceived thensel ves, you' d probably say. That
woul d
be a world in which we weren't here on Earth for any good reason--1 nean for any purpose. It would
all be
just conplicated collisions of atoms--is that right? Including the atoms that are inside human
bei ngs.

"To ne, that would be a hateful and i nhuman world. | wouldn't want to live init. But if
you can
i magi ne that world, why straddl e? Wiy occupy sonme niddle ground? If you believe all that already,
isn't it
much sinpler to say there's on God? You' re not being true to Occamls Razor. | think you're
waf fling. How
can a thoroughgoi ng conscientious scientist be an agnostic if you can even inagine a world w thout
God?
Woul dn't you just have to be an atheist?"

"I thought you were going to argue that God is the sinpler hypothesis," Ellie said, "but
this is a

much better point. If it were only a matter of scientific discussion, |I'd agree with you, Reverend
Joss.

Science is essentially concerned with exam ning and correcting hypotheses. If the |laws of nature
explain all

the available facts wi thout supernatural intervention, or even do only as well as the God
hypot hesi s, then for
the tine being 1'd call nyself an atheist. Then, if a single piece of evidence was di scovered that
doesn't fit,
Id back off fromatheism W're fully able to detect some breakdown in the |laws of nature. The
reason |
don't call nyself an atheist is because this isn't nainly a scientific issue. It's a religious
i ssue and a politica
i ssue. The tentative nature of scientific hypothesis doesn't extend into these fields. You don't
tal k about God
as a hypothesis. You think you ve cornered the truth, so | point out that you may have nissed a
thing or
two. But if you ask, I'mhappy to tell you: | can't be sure |'mright."
"“I'"ve al ways thought an agnostic is an atheist w thout the courage of his convictions."
“You could just as well say that an agnostic is a deeply religious person with at [east a
rudi nentary
knowl edge of human fallibility. Wien | say I'man agnostic, | only nean that the evidence isn't
in. There
isn't conpelling evidence that God exists--at |east your kind of god--and there isn't conpelling
evi dence
that he doesn't. Since nore than half the people on the Earth aren't Jews or Christian or Mislins,
I'd say
that there aren't any conpelling argunments for your kind of god. O herw se, everybody on Earth
woul d have

been converted. | say again, if you God wanted to convince us, he could have done a nmuch better
j ob.

"Look at how clearly authentic the Message is. It's being picked up all over the world.
Radi o
tel escopes are humm ng away in countries with different histories, different |anguages, different
politics,

different religions. Everybody's getting the sane kind of data fromthe sane place in the sky, at
t he sane
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frequencies with the sane pol arization nmodul ati on. The Muslins, the H ndus, the Christians, and
the at heists

are all getting the same nessage. Any skeptic can hook up a radio tel escope--it doesn't have to be
very

bi g--and get the identical data."

“You're not suggesting that your radi o nessage is from God," Rankin offered.

"Not at all. Just that the civilization on Vega--with powers infinitely |ess than what you
attribute to
your Cod--was able to nake things very clear. If your God wanted to talk to us through the
unl i kel y nmeans
of word-of -nmouth transmi ssion and ancient witings over thousands of years, he could have done it
so there
was no roomleft for debate about its existence.”

She paused, but neither Joss nor Rankin spoke, so she tried again to steer the
conversation to the
dat a.

"Why don't we just withhold judgnent for a while until we nake sone nore progress on
decrypting the Message? Wuld you |ike to see sone of the data?"

This time they assented, readily enough it seemed. But she could produce only reans of
zeros and
ones, neither edifying nor inspirational. she carefully expl ai ned about the presuned pagi nati on of
t he
Message and the hoped-for prinmer. By unspoken agreenent, she and der Heer said nothing about the
Sovi et
view that the Message was the blueprint for a machine. It was at best a guess, and had not yet
been publicly
di scussed by the Soviets. As an afterthought, she described sonething about Vega itself--its mass,
surface
tenperature, color, distance fromthe Earth, lifetinme, and the ring of orbiting debris around it
that had been
di scovered by the Infrared Astronomny Satellite in 1983.

"But beyond its being one of the brightest stars in the sky, is there anything specia
about it?" Joss
wanted to know. "Or anything that connects it up with Earth?”

"Well, in terns of stellar properties, anything like that, |I can't think of a thing. But
there is one
incidental fact: Vega was the Pole Star about twelve thousand years ago, and it will be again
about fourteen
t housand years from now. "

"I though the polestar was the Pole Star."” Rankin, still doodling, said this to the pad of
paper .

"It is, for a few thousand years. But not forever. The Earth is like a spinning top. Its
axis is slowy
precessing in a circle.
precessi on of
t he equi noxes."

"Di scovered by Hi pparchus of Rhodes,"” added Joss. "Second century B.C. " This seened a
surprising piece of information for himto have at his fingertips.

"Exactly. So right now," she continued, "an arrow fromthe center of the Earth to the
Nort h Pol e
points to the star we call Polaris, in the constellation of the Little Di pper, or the Little Bear.
| believe you
were referring to this constellation just before lunch, M. Rankin. As the Earth's axis slowy
precesses, it
points in sonme different direction in the sky, not toward Polaris, and over 26,000 years the place
in the sky
to which the North Pol e points nakes a conplete circle. The North Pole points right now very near
Pol ari s,
cl ose enough to be useful in navigation. Twelve thousand years ago, by accident, it pointed to
Vega. But
there's no physical connection. How the stars are distributed in the MIky Way has nothing to do

She denonstrated, using her pencil as the Earth's axis. "It's called the
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with the
Earth's axis of rotation being tipped twenty-three and a half degrees."”

"Now, twelve thousand years ago is 10,000 B.C., the time when civilization was just
starting up.
Isn't that right?" Joss asked.

"Unl ess you believe that the Earth was created in 4004 B.C."

"No, we don't believe that, do we, Brother Rankin? W just don't think the age of the
Earth is
known with the sane precision that you scientists do. On the question of the age of the Earth,
we' re what
you mght call agnostics." He had a nobst attractive snile

"So if folks were navigating ten thousand years ago, sailing the Mediterranean, say, or
t he Persian
@ul f, Vega woul d have been their guide?"

That's still in the last Ice Age. Probably a little early for navigation. But the hunters
who crossed
the Bering land bridge to North America were around then. | nust have seenmed an anazing gift--
providential, if you like--that such a bright star was exactly to the north. I'Il bet a |ot of

peopl e owed their
lives to that coincidence."
"Well now, that's mghty interesting.”
"I don't want you to think |I used the word "“providential' as anything but a netaphor."
“I'"d never think that, ny dear."
Joss was by now giving signs that the afternoon was drawing to a close, and he did not
seem
di spl eased. But there were still a fewitems, it seemed, on Rankin's agenda.
"It amazes me that you don't think it was Divine Providence, Vega being the Pole Star. My
faith is
so strong | don't need proofs, but every tine a new fact cones along it sinply confirnms ny faith."
"Well then, | guess you weren't listening very closely to what | was saying this norning.
I resent
the idea that we're in sonme kind of faith contest, and you're the hands-down w nner. So far as |
know
you' ve never tested your faith? I'mwlling to do it for mne. Here, take a | ook out that w ndow.
There's a
bi g Foucault pendul um out there. The bob nust weight five hundred pounds. My faith says that the

anmplitude of a free pendulum-how far it'll swing away fromthe vertical position--can never
i ncrease. It
can only decrease. |'mwlling to go out there, put the bob I front of my nose, let go, have it
swi ng away and
then back toward ne. If ny beliefs are in error, I'Il get a five-hundred-pound pendul um snmack in
the face.
Cone on. You want to test ny faith?"
"Truly, it's not necessary. | believe you," replied Joss. Rankin, though, seened

i nterested. He was
i magi ni ng, she guessed, what she would | ook Iike afterward.

"But would you be willing," she went on, "to stand a foot closer to this sanme pendul um and
pray to
God to shorten the swing? What if it turns out that you've gotten it all wong, that what you're
t eachi ng
isn't God's will at all? Maybe it's the work of the Devil. Maybe it's pure human invention. How
can you be
really sure?"

"Faith, inspiration, revelation, awe," Rankin answered. "Don't judge everyone el se by your
own
limted experience. Just the fact that you've rejected the Lord doesn't prevent other folks from
acknow edging His glory."

"Look, we all have a thirst for wonder. It's a deeply human quality. Science and religion
are both
bound up with it. What |'msaying is, you don't have to make stories up, you don't have to
exagger at e.
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There's wonder and awe enough in the real world. Nature's a lot better at inventing wonders than
we are."

"Perhaps we are all wayfarers on the road to truth,” Joss replied.

On this hopeful note, der Heer stepped in deftly, and am dst strained civilities they
prepared to
| eave. She wondered whet her anything useful had been acconplished. Val erian woul d have been much
nor e
ef fective and nmuch | ess provocative, Ellie thought. She wi shed she had kept herself in better
check.

"It's been a nost interesting day, Dr. Arroway, and | thank you for it." Joss seened a
little remote

again, courtly but distracted. He shook her hand warmy, though. On the way out to the waiting
gover nment

car, past a lavishly rendered three-di nensional exhibit on "The Fallacy of the Expanding

Uni verse," a sign

read, "Qur God Is Alive and Well. Sorry About Yours."

She whi spered to der Heer, "lI'msorry if | nade your job nore difficult."

"Ch no, Ellie. You were fine."

"That Palmer Joss is a very attractive man. | don't think |I did much to convert him But
1"l tell you,

he al nbst converted nme." She was joking of course.

CHAPTER 11
The Worl d Message
Consortium
The world is nearly all parceled out, and what there is
left of it is being divided up, conquered, and
col oni zed. To think of these stars that you see
overhead at night, these vast worlds which we can
never reach. | would annex the planets if | could; |
often think of that. It makes me sad to see them so
clear and yet so far

- CECl L RHODES

Last WIl and Testament (1902)

Fromtheir table by the wi ndow she could see the downpour spattering the street outside. A soaked
pedestrian, his collar up, ganely hurried by. The proprietor had cranked the striped awni ng over
the tubs of

oysters, segregated according to size and quality and providing a kind of street advertisenment for
t he

specialty of the house. She felt warm and snug inside the restaurant, the fanous theatrica

gat hering pl ace,

Chez Dieux. Since fair weather had been predicted, she was wi thout raincoat or unbrella.

Li kewi se unencunbered, Vaygay introduced a new subject: "My friend, Meera," he announced,
"is
an ecdysiast--that is the right word, yes? Wen she works in your country she perforns for groups
of
prof essional s, at neetings and conventions. Meera says that when she takes off her clothes for
wor ki ng- cl ass
men--at trade union conventions, that sort of thing--they becone wild, shout out inproper
suggesti ons,
and try to join her on the stage. But when she gives exactly the same perfornmance for doctors or
| awyers,
they sit there notionless. Actually, she says, sonme of themlick their lips. My question is: Are
the | awyers
heal t hi er than the steel workers?"

That Vaygay had di verse fenal e acquai ntances had al ways been apparent. H's approaches to
worren were so direct and extravagant--herself, for sone reason that both pleased and annoyed her
excl uded--that they could always say no wi thout embarrassnment. Many said yes. But the news about
Meer a
was a little unexpected.
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They had spent the norning in a last-m nute conparison of notes and interpretations of the
new
data. The continui ng Message transm ssion had reached an inportant new stage. Di agranms were being
transmtted from Vega the way newspaper w rephotos are transnitted. Each picture was an array
raster. The
nunber of tiny black and white dots that nade up the picture was the product of two prinme nunbers.
Agai n
prime nunbers were part of the transm ssion. There was a | arge set of such diagranms, on follow ng
t he ot her,
and not at all interleaved with the text. It was |like a section of glossy illustrations inserted
in the back of a
book. Followi ng transm ssion of the | ong sequence of diagranms, the unintelligible text continued.
From at
| east sone of the diagrans it seenmed obvi ous that Vaygay and Arkhangel sky had been right, that the
Message was in part at least the instructions, the blueprints, for building a nmachine. Its purpose
was
unknown. At the plenary session of the Wrld Message Consortium to be held tonorrow at the Elysée
Pal ace, she and Vaygay woul d present for the first tine sone of the details to representatives of
t he ot her
Consortium nations. But word had quietly been passed about the nachi ne hypot hesi s.

Over lunch, she had summari zed her encounter with Rankin and Joss. Vaygay had been
attentive
but asked no questions. It was as if she had been confessing sone unseemy personal predilection
and
perhaps that had triggered his train of association

"You have a friend naned Meera who's a striptease artist? Wth international venue?"

"Since Wl fgang Pauli discovered the Exclusion Principle while watching the Folies-

Bergere, |

have felt it ny professional duty as a physicist to visit Paris as nuch as possible. |I think of it
as my homage

to Pauli. But somehow | can never persuade the officials in ny country to approve trips solely for
this

purpose. Usually | nust do sone pedestrian physics as well. But in such establishments--that's
where | net

Meera--1 am a student of nature, waiting for insight to strike."

Abruptly his tone of voice shifted fromexpansive to natter-of-face. "Meera says Anerican
prof essional nmen are sexually repressed and have gnawi ng doubts and guilt."

"Real ly. And what does Meera say about Russi an professional nen?"

"Ah, in that category she knows only me. So, of course, she has a good opinion. | think
I'd rather
be with Meera tonorrow. "

"But all your friends will be at the Consortiumneeting," she said lightly.

“"Yes, I'mglad you'll be there," he replied norosely.

"What's worrying you, Vaygay?"

He took a long time before answering, and began with a slight but uncharacteristic
hesi tation.
"Perhaps not worries. Maybe only concerns.... Wat if the Message really is the design draw ngs of
a
machi ne? Do we build the machi ne? Who builds it? Everybody together? The Consortiun? The United
Nations? A few nations in conpetition? What if it's enornously expensive to build? Wo pays? Wy
shoul d
hey want to? What if it doesn't work? Could building the nmachine injure some nations economcally?
Coul d
it injure themin sone other way?"

Wthout interrupting the torrent of questions, Lunacharsky enptied the last of the w ne
into their
gl asses. "Even if the message cycles back and even if we conpletely decrypt it, how good could the
transl ati on be? You know the opinion of Cervantes? He said that reading a translation is |ike
exam ning the
back of a piece of tapestry. Maybe it's not possible to translate the Message perfectly. Then we
woul dn' t
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build the machine perfectly. Also, are we really confident we have all the data? Maybe there's
essenti al
informati on at sone other frequency that we haven't discovered yet.

"You know, Ellie, |I though people would be very cautious about building this machi ne. But
t here
may be some coming tonorrow who will urge i medi ate construction--1 nean, inmediately after we
receive the primer and decrypt the Message, assuming that we do. What is the Anerican del egation
going to
pr opose?"

"I don't know," she said slowy. But she renenbered that soon after the diagramatic
mat eri al had
been received der Heer began asking whether it was likely that the nmachine was within reach of the
Earth's
economny and technol ogy. She could offer himlittle reassurance on either score. She recalled again
how
preoccupi ed Ken had seened in the |ast few weeks, sonetinmes even jittery. His responsibilities in
this matter
were, of course--

"And Dr. der Heer and M. Kitz staying at the same hotel as you?"

"No, they're staying at the Enbassy."

It was al ways the case. Because of the nature of the Soviet econony and the perceived
necessity of
buying mlitary technol ogy instead of consuner goods with their limted hard currency, Russians
had little
wal ki ng- around noney when visiting the West. They were obliged to stay in second- or third-rate
hot el s,
even room ng houses, while their Western coll eagues lived in conmparative luxury. It was a
conti nui ng source
of enbarrassnent for scientists of both countries. Picking up the bill for this relatively sinple
nmeal woul d be
effortless for Ellie but a burden for Vaygay, despite his conparatively exalted status in the
Sovi et scientific
hi erarchy. Now, what was Vaygay.. .

"Vaygay, be straight with me. Wiat are you sayi ng? You think Ken and M ke are junping the
gun?"

"“Straight.' And interesting word; not right, not left, but progressively forward. |'m
concer ned t hat
in the next few days we will see premature discussion about building sonmething that we have no
right to
build. The politicians think we know everything. In fact, we know al nost nothing. Such a situation
coul d be
danger ous. "

It finally dawned on her that Vaygay was taking a personal responsibility for figuring out
the nature
of the Message. If it led to sonme catastrophe, he was worried it nmight be his fault. He had | ess

per sona
notives as well, of course.

“You want ne to talk to Ken?"

"If you think it's appropriate. You have frequent opportunities to talk to hin?" He said
this
casual | y.

"Vaygay, you're not jealous, are you? | think you picked up on ny feelings for Ken before
| did.
When you were back at Argus. Ken and |'ve been nore or |less together for the last two nonths. Do
you
have sonme reservations?"

"Ch no, Ellie. | amnot your father or a jealous lover. | w sh only great happi ness for
you. It's just
that | see so many unpl easant possibilities.”

But he did not further el aborate.

They returned to their prelimnary interpretations on sone of the diagrams, with which the
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tabl e

was eventual ly covered. For counterpoint, they also discussed a little politics--the debate in
Anerica over

the Mandal a Principles for resolving the crisis in South Africa, and the growi ng war of words
bet ween t he

Sovi et Union and the Gernman Denocratic Republic. As always, Arroway and Lunacharsky enjoyed
denouncing their own countries' foreign policies to one another. This was far nore interesting
t han

denouncing the foreign policies of each other's nation, which woul d have been equally easy to do
Over their

ritual dispute about whether the check should be shared, she noticed that the downpour had
dimnished to a

di screet drizzle.

By now, the news of the Message from Vega had reached every nook and cranny of the planet Earth.
Peopl e
who knew not hing of radio tel escopes and had never heard of a prime nunber had been told a
pecul i ar story
about a voice fromthe stars, about strange beings--not exactly men, but not exactly gods either--
who had
been di scovered living in the night sky. They did not conme fromEarth. Their hone star could
easily be seen,
even with a full moon. Amidst the continuing frenzy of sectarian comentary, there was al so--al
over the
world, it was now apparent--a sense of wonder, even of awe. Sonething transfornm ng, sonething
al nost
m racul ous was happening. The air was full of possibility, a sense of new begi nning.

"“Manki nd has been pronoted to high school," an American newspaper editorialist had
witten.

There were other intelligent beings in the universe. W could comunicate with them They
wer e
probably ol der than we, possibly wi ser. They were sending us libraries of conplex information
There was a
wi despread anticipation of inmnent secular revelation. So the specialists in every subject began
to worry.
Mat hemat i ci ans worri ed about what el enmentary di scoveries they nmight have missed. Religious |eaders
worried that Vegan val ues, however alien, would find ready adherents, especially anong the
uni nstructed
young. Astrononers worried that there nmight be fundanental s about the nearby stars that they had
gotten
wong. Politicians and government |eaders worried that sone other systens of governnent, somne
quite
different fromthose currently fashionable, might be adnmired by a superior civilization. Whatever
Vegans
knew had not been influenced by peculiarly human institutions, history, or biology. Wat if much
t hat we
think true is a misunderstanding, a special case, or a logical blunder? Experts uneasily began to
reassess the
foundati on of their subjects.

Beyond this narrow vocational disquiet was a great and soaring corner, of bursting into a

new
age--a synbolismpowerfully anplified by the approach of the Third MIIlennium There were stil
politica

conflicts, some of them-like the continuing South African crisis--serious. But there was also a
not abl e

decline in many quarters of the world of jingoist rhetoric and puerile self-congratulatory

nati onalism There

was a sense of the human species, billions of tiny beings spread over the world, collectively
presented with

an unprecedented opportunity, or even a grave conmon danger. To many, it seened absurd for the
contendi ng nation states to continue their deadly quarrels when faced with a nonhuman civilization

file:/l/F|/rah/Carl%20Sagan/Contact.txt (102 of 242) [1/17/03 2:02:23 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

of vastly
greater capabilities. There was a whiff of hope in the air. Sone people were unaccustoned to it
and m st ook
it for sonething el se--confusion, perhaps, or cowardice.
For decades after 1945, the world stockpile of strategic nuclear weapons had steadily

gr own.
Leaders changed, weapons systens changed, strategy changed, but the number of strategic weapons
only

i ncreased. The tine came when there were nore than 25,000 of themon the planet, ten for every
city. The

technol ogy was pushing toward short flight tinme, incentives for hard-target first strike, and at
| east de facto
| aunch-on-warning. Only so nmonunmental a danger could undo so nonunental a foolishness, endorsed by
so
many | eaders in so many nations for so long a tinme. but finally the world cane to its senses, at
least to this
extent, and an accord was signed by the United States, the Soviet Union, Britain, France, and
China. It was
not intended to rid the world of nucl ear weapons. Few expected it to carry sonme Uopia inits
wake. But the
Aneri cans and the Russians undertook to dimnish the strategic arsenals down to a thousand nucl ear
weapons each. The details were carefully designed so that neither superpower was at any
significant
di sadvantage at any stage of the dismantling process. Britain, France, and China agreed to begin
reduci ng
their arsenals once the superpowers had gone bel ow the 3,200 nark. The Hiroshi na Accords were
si gned,
to worldwi de rejoicing, next to the fanbus commenorative plaque for the victins in the first city
ever
obliterated by a nuclear weapon: "Rest in peace, for it shall never happen again."

Every day the fission triggers froman equal nunber of U S and Sovi et warheads were
delivered to
a special facility run by American and Russian technicians. The plutoniumwas extracted, |ogged,
seal ed, and
transported by bilateral teans to nuclear power plants where it was consunmed and converted into
electricity.
This schenme, known as the Gayler Plan after an Anerican admiral, was widely hailed as the ultimte
in
beati ng swords into plowshares. Since each nation still retained a devastating retaliatory
capability, even the
mlitary establishnents eventually welconed it. Generals no nore wish for their children to die
t han anyone
el se, and nuclear war is the negation of the conventional military virtues; it is hard to find
nmuch valor in
pressing a button. The first divestnent cerempny--televised live, and rebroadcast nmany tinmes--
featured
white-clad Anerican and Soviet technicians wheeling in two of the dull gray netallic objects, each
about as
big as an ottoman and festooned variously with stars and stripes, hamers and sickles. It was
wi t nessed by a
huge fraction of the world popul ation. The evening tel evision news prograns regularly counted how
many
strategi c weapons on both sides had been di sassenbl ed, how many nore to go. In a little over two
decades,
this news, too, would reach Vega

In the follow ng years, the divestitures continued, alnmst without a hitch. At first the
fat in the
arsenal s was surrendered, with l[ittle change in strategic doctrine; but now the cuts were being
felt, and the
nost destabilizi ng weapons systens were being disnmantled. It was sonething the experts had call ed
i mpossi bl e and declared "contrary to human nature." But a sentence of death, as Sanuel Johnson had
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not ed,
concentrates the mnd wonderfully. In the past half year, the dismantling of nucl ear weapons by
the United
States and the Soviet Union had nade new strides, with fairly intrusive inspection teans of each
nation soon
to be installed on the territory of the other--despite the disapproval and concern publicly voiced
by the
mlitary staffs on both nations. The United Nations found itself unexpectedly effective in
medi ati ng
international disputes, with the West Irian and the Chile-Argentina border wars both apparently
resol ved.
There was even talk, not all of it fatuous, of a nonaggression treaty between NATO and the Warsaw
Pact .

The del egates arriving at the first plenary session of the Wrld Message Consortium were
predi sposed toward cordiality to an extent unparalleled in recent decades.

Every nation with even a handful of Message bits was represented, sending both scientific and
politica
del egates; a surprising nunber sent mlitary representatives as well. In a few cases, nationa
del egati ons were
led by foreign mnisters or even heads of state. The United Ki ngdom del egati on included Vi scount
Boxfort h,
the Lord Privy Seal--an honorific Ellie privately found hilarious. The U S.S.R del egati on was
headed by B.
Ya. Abukhi nov, President of the Soviet Acadeny of Sciences, with Gotsridze, the Mnister of Medium
Heavy I ndustry, and Arkhangel sky playing significant roles. The President of the United States had
i nsi sted
that der Heer head the Anerican del egation, although it included Undersecretary of State El np
Honi cutt and
M chael Kitz, anmong others, for the Department of Defense.

A vast and el aborate map in equal -area projection showed the disposition of radio
t el escopes over
the planet, including the Sovi et oceangoing tracking vessels. Ellie glanced around the newy
conpl et ed
conference hall, adjacent to the offices and residence of the President of France. In only the
second year of
his seven-year term he was making every effort to guarantee the neeting' s success. A nmultitude of
f aces,
flags, and national dress was reflected off the | ong arcing mahogany tables and the mrrored
wal | s. She
recogni zed few of the political and mlitary people, but in every delegation there seenmed to be at
| east one
fam liar scientist or engineer: Annunziata and lan Broderick fromAustralia; Fedirka from
Czechosl ovaki a;
Braude, Crebillon, and Boileau from France; Kemar Chandrapurana and Devi Sukhavati from India;
Hi ronaga and Matsui from Japan... Ellie reflected on the strong technol ogi cal rather than radio-
astronom ca
background of many of the del egates, especially the Japanese. The idea that the construction of
sone vast
machi ne m ght be on the agenda of this neeting had notivated | ast-minute changes in the
conposi tion of
del egati ons.

She al so recogni zed Mal atesta of Italy; Bedenbaugh, a physicist fallen into politics,
Clegg, and the
venerable Sir Arthur Chatos chatting behind the sort of Union Jack one can find on restaurant
tables in
Eur opean resorts; Jainme Otiz of Spain; Prebula from Swtzerland, which was puzzling, since
Swi tzerl and
did not, so far as she knew, even have a radi o tel escope; Bao, who had done brilliantly in putting
t oget her
the Chinese radio tel escope array; Wntergarden from Sweden. There were surprisingly |arge Saudi
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Paki stani and Iraqi del egations; and, of course, the Soviets, anong whom Nadya Rozhdestvenskaya
and
Genri kh Arkhangel dky were sharing a nonment of genuine hilarity.

Ellie | ooked for Lunacharsky, and finally spotted himwi th the Chinese del egati on. He was
shaki ng
hands with Yu Rengiong, the director of the Beijing Radio Qbservatory. She recalled that the two
men had
been friends and col | eagues during the period of Sino-Soviet cooperation. But the hostilities
bet ween their
two nations had ended all contact between them and Chinese restrictions on foreign travel by
their senior
scientists were still alnpbst as severe as Soviet constraints. She was wi tnessing, she realized,
their first
meeting in perhaps a quarter century.

"Who's the old Chinaperson Vaygay's shaki ng hands with?" This was, for Kitz, an attenpt at
cordiality. He had been making small offerings of this sort for the | ast few days--a devel opnent
she
regarded as unproni sing.

"Yu, Director of the Beijing Observatory."

"I thought those guys hated each other's guts."

"M chael ," she said, "the world is both better and worse than you inagine."

"You can probably beat nme on “hbetter,' " he replied, "but you can't hold a candle to ne on
worse.' "

After the welconme by the President of France (who, to mld astonishnent, stayed to hear the
openi ng

presentations) and a di scussi on of procedure and agenda by der Heer and Abukhi rnov as conference
co-

chairmen, Ellie and Vaygay together sunmarized the data. They made what were by now standard
presentations--not too technical, because of the political and nilitary peopl e--of how radio

t el escopes

work, the distribution of nearby stars in space, and the history of the palinpsest Message. Their
t andem

presentation concluded with a survey, displayed on the nonitors before each del egation, of the

di agrammatic

material recently received. She was careful to show how the pol arization nodul ati on was converted
into a

sequence of zeros and ones, how the zeros and ones fit together to nmake a picture, and how i n nost
cases

t hey had not the vaguest notion of what the picture conveyed.

The data points reassenbl ed thensel ves on the conputer screens. She could see faces illumnated in
whi t e,

anber, and green by the nmonitors in the now partly darkened hall. The diagrans showed intricate
branchi ng

net wor ks; |unpy, alnost indecently biological fornms; a perfectly formed regul ar dodecahedron. A
| ong series
of pages had been reassenbled into an el aborately detail ed three-di nensi onal construction which

slowy
rotated. Each enigmatic object was joined by an unintelligible caption
Vaygay stressed the uncertainties still nore strongly than she did. Nevertheless, it was, in his

opi ni on, now

beyond doubt that the Message was a handbook for the construction of a nachine. He neglected to
nmention

that the idea of the Message as a blueprint had originally been his and Arkhangel sky's, and Ellie
sei zed the

opportunity to rectify the oversight.

She had tal ked about the subject enough over the past few months to know that both scientific and
gener al

audi ences were often fascinated by the details of the unraveling of the Message, and tantalized by
the stil

unproved concept of a primer. But she was unprepared for the response fromthis--one would expect--
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stai d audi ence. Vaygay and she had interdigitated their presentations. As they finished, there was
a sust ai ned

t hunder of appl ause. The Sovi ets and Eastern European del egati ons appl auded in unison, with a
frequency of

about two or three handcl aps per heartbeat. The Anmericans and nany ot hers appl auded separately,
their

unsynchroni zed clapping a sea of white noise rising fromthe crowd. Envel oped by an unfanili ar

ki nd of j oy,

she coul d not resist thinking about the differences in national character--the Americans as

i ndi vidualists, and

the Russi ans engaged in a collective endeavor. Al so, she recalled that Anericans in crowds tried
to maxim ze

their distance fromtheir fellows, while Soviets tended to | ean on each other as nmuch as possible.
Both styles

of appl ause, the American clearly dom nant, delighted her. For just a nonent she permtted herself
to think

about her stepfather. And her father.

After lunch there was a succession of other presentations on the data collection and
interpretation. David

Drumin gave an extraordinarily capabl e discussion of a statistical analysis he had recently
performed of all

previ ous pages of the Message that referred to the new nunbered di agranms. He argued that the
Message

contai ned not just a blueprint for building a nmachine but al so descriptions of the designs and
means of

fabrication of conponents and subconponents. In a few cases, he thought, there were descriptions
of whol e

new i ndustries not yet known on Earth. Ellie, mouth agape, shook her finger toward Drumin
silently asking

Val eri an whet her he had known about this. H's |lips pursed, Val erian hunched his shoul ders and
rotated his

hands pal ms up. She scanned the other del egates for sone expression of emption, but could detect
mai nl y

signs of fatigue; the depth of technical nmaterial and the necessity, sooner or later, of naking
politica

deci si ons were already producing strain. After the session, she conplinented Drumin on the
interpretation

but asked why she had not heard of it until now He replied before wal king away, "Ch, | didn't
think it was

i nportant enough to bother you with. It was just a little something I did while you were out
consul ting

religious fanatics."

If Drumin had been her thesis adviser, she would still be pursuing her Ph.D., she thought. He had
never

fully accepted her. They woul d never share an easygoi ng coUegi al rel ationship. Sighing, she
wonder ed

whet her Ken had known about Drumliin's new work. But as conference cochairman, der Heer was sitting
with his Soviet opposite nunber on a raised dais facing the horseshoe of delegate tiers. He was,
as he had

been for weeks, nearly inaccessible. Drumin was not obliged to discuss his findings with her, of
course; she

knew t hey both had been preoccupied recently. But in conversation with himwhy was she al ways
acconmpdat i ng--and argunentative only in extrem s? A part of her evidently felt that the granting
of her

doctorate and the opportunity to pursue her science were still future possibilities firmy in
Drunmin's hands.

On the norning of the second day, a Soviet del egate was given the floor. He was unknown to her

" St ef an

Al exei vi ch Bani da,
Peace Studi es,
Sovi et Acadeny of Sciences, Mscow, Menber, Central Committee, Conmunist Party of the U S S R"

the vitagraphics on her conmputer screen read out, "Director, Institute for
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"Now we start to play hardball,’
Depart nent .
Baruda was a dapper nan, wearing an elegantly tailored and inpeccably fashi onable Wstern busi ness
suit, perhaps of Italian cut. H's English was fluent and al nbst unaccented. He had been born in
one of the
Baltic republics, was young to be head of such an inportant organization-- formed to study the
I ong-term
inplications for strategic policy of the deaccessioning of nuclear weapons--and was a | eadi ng
exanpl e of
the "new wave" in the Soviet |eadership.
"Let us be frank," Baruda was saying. "A Message is being sent to us fromthe far reaches of
space. Most
of the information has been gathered by the Soviet Union and the United States. Essential pieces
have al so
been obtained by other countries. Al of those countries are represented at this conference. Any
one nation--
the Soviet Union, for exanple--could have waited until the Message repeated itself several tines,
as we al
hope it will, and fill in the nmany missing pieces in such a way. But it would take years, perhaps
decades, and
we are a little inpatient. So we have all shared the data
"Any one nation--the Soviet Union, for exanple--could place into orbit around the Earth | arge
radi o
tel escopes with sensitive receivers that work at the frequencies of the Message. The Anericans
could do this

she heard Mchael Kitz say to Eirno Honicutt of the State

as well. Perhaps Japan or France or the European Space Agency could. Then any one nation by itself
could

acquire all the data, because in space a radio telescope can point at Vega all the tine. But that
m ght be

t hought a hostile act. It is no secret that the United States or the Soviet Union mght be able to
shoot down

such satellites. So, perhaps for this reason, too, we have all shared the data.

"It is better to cooperate. Qur scientists wish to exchange not only the data they have gat hered,
but also their

specul ati ons, their guesses, their. . . dreans. Al you scientists are alike in that respect. | am
not a scientist.

My specialty is governnent. So | know that the nations are also alike. Every nation is cautious.
Every nation

i s suspicious. None of us would give an advantage to a potential adversary if we could prevent it.
And so

there have been two opini ons--perhaps nore, but at |east two--one that counsels exchange of al

t he dat a,

and anot her that counsels each nation to seek advantage over the others. “You can be sure the
other side is

seeki ng sone advantage,' they say. It is the same in nost countries.

"The scientists have won this debate. So, for exanple, npost of the data--although, I wi sh to point
out,

not all-- acquired by the United States and the Soviet Union have been exchanged. Mst of the data
fromall

ot her countries have been exchanged worl dwi de. W& are happy we have nade this decision."”
Ellie whispered to Kitz, "This doesn't sound |like “hard-ball' to ne."

"Stay tuned,"” he whispered back. "But there are other kinds of dangers. W would |ike now
to
rai se one of themfor the Consortiumto consider.'
t he
other day. What was the bee in the Soviet bonnet?
"We have heard Academ ci an Lunacharsky, Dr. Arroway, and other scientists agree that we are
receiving
the instructions for building a conplex machi ne. Suppose that, as everyone seens to expect, the
end of the
Message cones; the Message recycles to the beginning; and we receive the introduction or--the

Baruda's tone rem nded her of Vaygay's at |unch

file:/lIF|/rah/Carl%20Sagan/Contact.txt (107 of 242) [1/17/03 2:02:23 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

Engl i sh

word is “prinmer'?--primer which lets us read the Message. Suppose also that we continue to
cooperate fully,

all of us. W exchange all the data, all the fantasies, all the dreans.

"Now t he bei ngs-on Vega, they are not sending us these instructions for their anusenent. They want
us to

build a nmachine. Perhaps they will tell us what the nachine is supposed to do. Perhaps not. But
even if they

do, why should we believe then? So | raise ny own fantasy, nmy own dream It is not a happy one.
What i f

this machine is a Trojan Horse? We build the nachine at great expense, turn it on, and suddenly an
i nvadi ng

army pours out of it. O what if it is a Doonsday Machine? W build it, turn it on, and the Earth
bl ows up.

Perhaps this is their way to suppress civilizations just energing into the cosnbs. It would not
cost nuch;

they pay only for a telegram and the upstart civilization obediently destroys itself.

"What | am about to ask is only a suggestion, a talking point. | raise it for your consideration
I mean it to be
con-

structive. On this issue, we all share the sane planet, we all have the same interests. No doubt I
will put it

too bluntly. Here is my question: Wuld it be better to burn the data and destroy the radio

t el escopes?”

A commotion ensued. Many del egati ons asked sinultaneously to be recogni zed. |nstead, the

conf erence

co-chairmen seened mainly notivated to rem nd the del egates that sessions were not to be recorded
or

vi deotaped. No interviews were to be granted to the press. There would be daily press rel eases,
agreed upon

by the conference co-chairnmen and the | eaders of del egations. Even the integunents of the present
di scussion were to remain in this conference chanber.

Several del egates asked for clarification fromthe Chair. "If Baruda is right about a Trojan Horse
or a

Doonsday Machi ne," shouted out a Dutch delegate, "isn't it our duty to informthe public?" But he
had not

been recogni zed and his microphone had not been activated. They went on to other, nore urgent,

mat ters.

Ellie had quickly punched into the institutional conputer terninal before her for an early
position in the

queue. She di scovered that she was schedul ed second, after Suk-havati and before one of the

Chi nese

del egat es.

El lie knew Devi Sukhavati slightly. A stately wonman in her nid-forties, she was wearing a Western
coi ffure,

hi gh- heel ed sling-back punps, and an exquisite silk sari. Originally trained as a physician, she
had becone

one of the leading Indian experts in nolecular biology and now shared her tine between King's
Col | ege,

Canbridge, and the Tata Institute in Bonmbay. She was one of a handful of Indian Fellows of the
Royal

Soci ety of London, and was said to be well placed politically. They had last net a few years
before, at an

i nternational synposiumin Tokyo, before receipt of the Message had elimnated the obligatory
questi on

marks in the titles of some of their scientific papers. Ellie had sensed a nmutual affinity, due
only in part to the

fact that they were anong the few wonen participating in scientific neetings on extraterrestria
life. "I

recogni ze that Acadenician Baruda has raised an im portant and sensitive issue," Sukhavati began
"and it
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woul d be foolish to dismiss the Trojan Horse possibility carelessly. G ven nost of recent history,
this is a

natural idea, and |I'msurprised it took so long to be raised. However, | would |ike to caution
agai nst such

fears. It is unlikely in the extrene that the beings on a planet of the star Vega are exactly at
our |evel of

technol ogi cal advance. Even on our planet, cultures do not evolve in | ockstep. Some start earlier
ot hers

later. | recognize that sonme cultures can catch up at |east technol ogically. Wen there were high
civilizations

in India, China, Iragq, and Egypt, there were, at best, iron-age nonmads in Europe and Russia, and

st one- age
cultures in America
"But the differences in the technologies will be much greater in the present circunstances. The

extraterrestrials are likely to be far ahead of us, certainly nore than a few hundred years
farther al ong--

per haps t housands of years ahead of us, or even millions. Now, | ask you to conpare that with the
pace of

human technol ogi cal advancenment in the | ast century.

"I grewup in atiny village in South India. In ny grandmother's time the treadl e sewi ng machi ne
was a

technol ogi cal wonder. Wat woul d bei ngs who are thousands of years ahead of us be capable of? O
mllions? As a philosopher in our part of the world once said: The artifacts of a sufficiently
advanced

extraterrestrial civilization would be indistinguishable frommagic.'

"W can pose no threat to them whatever. They have nothing to fear fromus, and that will be true
for a

very long tine. This is no confrontation between G eeks and Trojans, who were evenly matched. This
is no

science-fiction novie where beings fromdifferent planets fight with simlar weapons. If they w sh
to destroy

us, they can certainly do so with or w thout our coopera--"

"But at what cost?" sonmeone interrupted fromthe floor. "Don't you see? That's the point. Baruda
is

sayi ng our television broadcasts to space are their notice that it's tine to destroy us, and the
Message is the

means. Punitive expeditions are dear. The Message is cheap." Ellie could not nake out who had
shout ed out

this intervention. It seened to be soneone in the British delegation. Hs remarks had not been
anplified by

the audi o system because again the speaker had not been recognized by the Chair. But the
acoustics in the

conference hall were sufficiently good that he could be heard perfectly well. Der Heer, in the
Chair, tried to

keep order. Abukhirnov | eaned over and whi spered sonmething to an aide.

"You think there is a danger in building the nmachine," Sukhavati replied. "I think there is a
danger in not
buil ding the machine. | would be ashanmed of our planet if we turned our back on the future. Your

ancestors"--she shook a finger at her interlocutor--"were not so timd when they first set sai

for India or

Anerica.”

This nmeeting was getting to be full of surprises, Ellie thought, although she doubted whet her
Clive or

Ral ei gh were the best role nodels for present decision naking. Perhaps Sukhavati was only tweaking
t he

British for past colonial offenses. She waited for the green speaker's |light on her console to
illumnate,

i ndi cating that her m crophone was activat ed.

"M. Chairman." She found herself in this formal and public posture addressing der Heer, whom she
had

hardly seen in the | ast few days. They had arranged to spend tonorrow afternoon together during a
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break in

the neeting, and she felt sone anxiety about what they would say. Oops, wong thought, she

t hought .

"M. Chairman, | believe we can shed sone |light on these two questions--the Trojan Horse and the
Doonsday Machine. | had intended to discuss this tonorrow norning, but it certainly seenms rel evant
now. "

On her consol e, she punched in the code nunbers for a few of her slides. The great mirrored hal

dar kened.

"Dr. Lunacharsky and | are convinced that these are different projections of the sane three-

di nensi onal

configuration. W showed the entire configuration in conputer-sinmulated rotation yesterday. W

t hi nk,

though we can't be sure, that this is what the interior of the ma- chine will [ook |like. There is
as yet no clear

i ndi cation of scale. Maybe it's a kil onmeter across, maybe it's subm croscopic. But notice these
five objects

evenly spaced around the periphery of the main interior chanber, inside the dodecahedron. Here's a
cl oseup

of one of them They're the only things in the chanber that |ook at all recognizable

"This appears to be an ordinary overstuffed arnchair, perfectly configured for a human being. It's
very

unlikely that extraterrestrial beings, evolved on another quite different world, would resenble us
sufficiently

to share our preferences in living-roomfurniture. Here, look at this close-up. It |ooks I|ike
sonet hing from

my nother's spare roomwhen | was grow ng up."

I ndeed, it al nost seenmed to have fl owered slipcovers. A small flutter of guilt entered her m nd
She had

negl ected to call her nmother before | eaving for Europe, and, if truth be told, had called her only
once or

twi ce since the Message was received. Ellie, how could you? she renonstrated with herself.

She | ooked again at the conputer graphics. The fivefold symetry of the dodecahedron was refl ected
in

the five interior chairs, each facing a pentagonal surface. "So it's our contention--Dr.
Lunacharsky and | --

that the five chairs are neant for us. For people. That would nmean that the interior chanmber of

t he machi ne

is only a few nmeters across, the exterior, perhaps ten or twenty nmeters across. The technology is
undoubt edly form dable, but we don't think we're tal ki ng about building sonething the size of a
city. O as

conplex as an aircraft carrier. We mght very well be able to build this, whatever it is, if we
al |l work

t oget her.

"What |'mtrying to say is that you don't put chairs inside a bonb. | don't think this is a
Doonsday

Machi ne, or a Trojan Horse. | agree with what Dr. Sukhavati said, or maybe only inplied: the idea
that this

is a Trojan Horse is itself an indication of how far we have to go."

Again there was an outburst. But this tine der Heer made no effort to stop it; indeed, he actually
turned the

conpl ai nant' s microphone on. It was the same del egate who had interrupted Sukhavati a few ninutes
earlier, Philip Bedenbaugh of the United Kingdom a Labour Party minister in the shaky coalition
gover nnent .

". . . sinply doesn't understand what our concernis. If it was literally a wooden horse, we woul d
not be

tenpted to bring the alien device within the city gates. W have read our Homer. But flounce it up
with

some uphol stery and our suspicions are allayed. Wiy? Because we are being flattered. O bribed.
There's an

historic adventure inplied. There's the prom se of new technol ogies. There's a hint of acceptance
by- - how
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to put it?--greater beings. But | say no matter what |ofty fantasies the radi o astrononers may
entertain, if

there is even a tiny chance the machine is a nmeans of destruction, it should not be built. Better
as the Sovi et

del egate has proposed, to burn the data tapes and nmake the construction of radio tel escopes a
capital crine."

The neeting was beconmi ng unruly. Scores of delegates were electronically queuing for authorization
to

speak. The hubbub rose to a subdued roar that rem nded Ellie of her years of listening to radio-
astronom ca

static. A consensus did not seemreadily within reach, and the co-chairnmen were clearly unable to
restrain the

del egat es.

As the Chinese delegate rose to speak, the vitagraphics were slow to appear on Ellie's screen and
she

| ooked around for help. She had no idea who this nan was either. Nguyen "Bobby" Bui, a Nationa

Security
Counci| staffer now assigned to der Heer, |eaned over and said: "Xi Q aomu's his nane. Spelled
“ex,' “eye.'

Pronounced “she.' Heavy dude. Born on the Long March. Volunteer as a teenager in Korea. Governnent
official, mainly political. Knocked down for a nine count in the Cultural Revolution. Central
Conmittee

menber now. Very influential. Been in the news |lately. Al so directs Chinese archeol ogi ca

di ggi ng. "

Xi Q aonu was a tall, broad-shoul dered man around sixty. The winkles on his face nade hi mseem
ol der,

but his posture and physi que gave himan al nost yout hful appearance. He wore his tunic buttoned at
t he

collar in the fashion that was as obligatory for Chinese political |eaders as three-picce suits
were for

Aneri can governnmental |eaders, the President, of course, excepted. The vitagraphics now cane

t hrough on

her console, and she could renenber having read a long article about Xi Q aonu in one of the video
newsmagazi nes.

"If we are frightened," he was saying, "we will do nothing. That will delay thema little. But
remenber,

they know we are here. Qur television arrives at their planet. Every day they are rem nded of us.
Have you

| ooked at our television prograns? They will not forget us. If we do nothing and if they are
worri ed about

us, they will cone to us, machine or no nmachine. W& cannot hide fromthem I|f we had kept quiet,
we woul d

not face this problem I|f we had cable television only and no big nilitary radar, then maybe they
woul d not

know about us. But nowit is too |ate. W cannot go back. Qur course is set.

"If you are seriously frightened about this machine destroying the Earth, do not build it on the
Earth. Build

it sonewhere else. Then if it is a Doonsday Machine and blows up a world . . . it will not be our
wor | d. But

this will be very expensive. Probably too expensive. O if we arc not so frightened, build it in
some i sol at ed

desert. You could have a very big explosion in the Takopi WAsteland in Xinjing Province and still
kill

nobody. And if we are not frightened at all, we can build it in Washington. Or Miscow. O Beijing
O in

this beautifill city.

"I'n Ancient China, Vega and two nearby stars were called Chih Neu. It neans the young worman with
t he

spi nning wheel. It is an auspicious synbol, a nmachine to nake new cl othes for the people of the
Eart h.

"We have received an invitation. A very unusual invitation. Maybe it is to go to a banquet. The
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Earth has
never been invited to a banquet before. It would be inpolite to refuse.”

CHAPTER 12
The One-Delta |somner
Looki ng at the stars al ways nmakes me dream as
sinply as | dream over the black dots representing
towns and villages on a map. Wiy, | ask nyself,
shoul dn't the shining dots of the sky be as accessible
as the black dots on the map of France?
- VI NCENT VAN GOGH

IT WAS a splendid autumm afternoon, so unseasonably warmthat Devi Sukhavati had | eft her coat
behi nd.

She and Ellie wal ked al ong the crowded Chanps-El ysées toward the Place de | a Concorde. The ethnic
diversity was rivaled by London, Manhattan, and only a few other cities on the planet. Two wonen
wal ki ng

together, one in a skirt and sweater, the other in a sari, were in no way unusual

Qutside a tobacconist's there was a long, orderly, and polyglot line of people attracted by the
first week of

| egal i zed sal e of cured cannabis cigarettes fromthe United States. By French |law they coul d not
be sold to

or consumed by those under eighteen years of age. Many in line were niddl e-aged and ol der. Sone

m ght

have been naturalized Al gerians or Mroccans. Especially potent varieties of cannabis were grown,
mainly in

California and Oregon, for the export trade. Featured here was a new and admired strain, which had
in

additi on been grown in ultraviolet light, converting some of the inert cannabinoids into the 1?

i somer. It was

call ed "Sun-Ki ssed." The package, illustrated in a wi ndow display a neter and a half high, bore in
French the

slogan "This will be deducted fromyour share in Paradise."

The shop wi ndows al ong the boul evard were a riot of color. The two wonen bought chestnuts froma
street vendor and reveled in the taste and texture. For some reason, every tinme Ellie saw a sign
advertising

BNP, the Banque Nationale de Paris, she read it as the Russian word for beer, with the niddle
letter inverted

left to right. BEER, the signs--lately corrupted fromtheir usual and respectable fiduciary
vocati ons- - seened

to be exhorting her, RUSSI AN BEER. The incongruity anmused her, and only with difficulty could she
convi nce

the part of her brain in charge of reading that this was the Latin, not the Cyrillic al phabet.
Furt her on, they

marvel ed at L' Gbéli sque--an ancient mlitary comrenorative stolen at great expense to becone a
nodern

mlitary comrenorative. They decided to wal k on.

Der Heer had broken the date, or at least that's what it anpbunted to. He had called her up this
nor ni ng,

apol ogetic but not desperately so. There were too many political issues being raised at the

pl enary session

The Secretary of State was flying in tonorrow, interrupting a visit to Cuba. Der Heer's hands were
full, and

he hoped Ellie woul d understand. She understood. She hated herself for sleeping with him To avoid
an

af t ernoon al one she had di al ed Devi Sukhavati .

"One of the Sanskrit words for “vitorious' is abhijit. That's what Vega was called in ancient
India. Abhijit.

It was under the influence of Vega that the H ndu divinities, our culture heroes, conquered the
asuras, the
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gods of evil. Ellie, are you listening? ... Now, it's a curious thing. In Persia there are asuras
al so, but in

Persia the asuras were the gods of good. Eventually religions sprang up in which the chief god,
the god of

light, the Sun god, was called Ahura-Mizda. The Zoroastrians, for exanple, and the Mthraists.
Ahur a,

Asura, it's the sane nane. There are still Zoroastrians today, and the Mthraists gave the early
Christians a

good fright. But in this sane story, those H ndu divinities--they were nainly fermale, by the way--
wer e

called Devis. It's the origin of my own nane. In India, the Devis are gods of good. In Persia, the
Devi s

becone gods of evil. Sone scholars think this is where the English word “devil' ultinmtely cones
from The

symetry is conplete. Al this is probably sonme vaguely renenbered account of the Aryan invasion
t hat

pushed the Dravidians, ny ancestors, to the south. So, depending on which side of the Kirthar
Range one

lives on, Vega supports either God or the Devil."

This cheerful story had been proffered as a gift by Devi, who clearly had heard somnething of
Ellie's

California religious adventures two weeks before. Ellie was grateful. But it rem nded her that she
had not

even nentioned to Joss the possibility that the Message was the blueprint for a machine of unknown
pur pose. Now he woul d soon enough be hearing all this through the nmedia. She should really, she
told

herself sternly, make an overseas call to explain to himthe new devel opments. But Joss was said
to be in

secl usion. He had offered no public statenent following their neeting in Mddesto. Rankin, in a
press

conference, announced that while there night be sone dangers, he was not opposed to letting the
scientists

receive the full Message. But translation was another matter. Periodic review by all segnents of
soci ety was

required, he said, especially by those entrusted to safeguard spiritual and noral val ues.

They were now approaching the Tuilerics Gardens, where the garish hues of autumm were on displ ay.
Frai |

and elderly men--Ellie judged themto be from Sout heast Asia--were in vigorous dispute.
Ornanenting the

bl ack cast-iron gates were nulticol ored balloons on sale. At the center of a pool of water was a
mar bl e

Anphitrite. Around her, toy sailboats were racing, urged on by an exuberant crowd of snall
children with

Magel | ani ¢ aspirations. A catfish suddenly broke water, swanping the | ead boat, and the boys and
girls

becane subdued, chastened by this wholly unexpected apparition. The Sun was low in the west, and
Ellie

felt a monentary chill

They approached L' Orangerie, in the annex of which was a special exhibition, so the poster
procl ai med,

"I mages Martiennes." The joint Anerican-French-Sovict robot roving vehicles on Mars had produced a

spectacul ar wi ndfall of color photographs, sone--like the Voyager inages of the outer solar system
ar ound

1980- - soaring beyond their nere scientific purpose and beconing art. The poster featured a

| andscape

phot ographed on the vast ElysiumPlateau. In the foreground was a three-sided pyram d, snooth,

hi ghl'y

eroded, with an inpact crater near the base. It had been produced by nillions of years of high-
speed

sandbl asting by the fierce Martian w nds, the planetary geol ogi sts had said. A second rover--
assigned to
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Cydoni a, on the other side of Mars--had become nmired in a drifting dune, and its controllers in
Pasadena

had been so far unable to respond to its forlorn cries for help.

Ellie found herself riveted on Sukhavati's appearance: her huge bl ack eyes, erect bearing, and yet
anot her

magni ficent sari. She thought to herself, I'mnot graceful. Usually she found herself able to
continue her part
of a conversation while nmentally addressing other matters as well. But today she had trouble

foll owi ng one

line of thought, never mnd two. Wile they were discussing the nerits of the several opinions on
whet her to

build the Machine, in her nind s eye she returned to Devi's image fromthe Aryan invasion of India
3,500

years ago: a war between two peopl es, each of whomclaimed victory, each of whom patrioti-cally
exaggerated the historical accounts. Utinmately, the story is transformed into a war of the gods.
"Qur" side,

of course, is good. The other side, of course, is evil. She inmgined the goateed, spade-tail ed,

cl oven- hoof ed

Devil of the West evol ving by sl ow evol utionary steps over thousands of years from sone Hi ndu

ant ecedent

who, for all Ellie knew, had the head of an el ephant and was painted bl ue.

"Baruda's Trojan Horse--maybe it's not a conpletely foolish idea," she found hersel f saying. "But
| don't

see that we have any choice, as Xi said. They can be here in twenty-sonme-odd years if they want
to."

They arrived at a monunmental arch in the Roman style surnounted by a heroic, indeed apotheotic,

st at ue

of Napol eon as chariot driver. Fromthe long view, froman extraterrestrial perspective, how
pathetic this

posturing was. They rested on a nearby bench, their |ong shadows cast over a bed of flowers
planted in the

colors of the French Republic.

Ellie longed to discuss her own enotional predicanent, but that m ght have political overtones. It
woul d,

at the very l|east, be indiscreet. She did not know Sukhavati very well. Instead she encouraged her
conpani on to speak about her personal |ife. Sukhavati acqui esced readily enough

She had been born to a Brahman but unprosperous family with matriarchal proclivities in the

sout hern

state of Tami|l Nadu. Matriarchal households were still common all over South I|India. She

matricul ated at

Banares Hi ndu University. At nedical school in England she had net and fallen deeply in love with
Sur i ndar

Ghosh, a fellow nedical student. But Surindar was a harijan, an untouchable, of

a caste so |loathed that the nere sight of themwas held by orthodox Brahmans to be pol | uting.
Surindar's

ancestors had been forced to Iive a nocturnal existence, |ike bats and ows. Her fam |y threatened
to di sown

her if they married. Her father declared that he had no daughter who woul d consi der such a union.
I f she

marri ed Ghosh, he would nourn her as though she were dead. She married himanyway. "W were too
much in love," she said. "I really had no choice.” Wthin the year, he died fromsepticenia
acquired while

perform ng an autopsy under inadequate supervision

I nstead of reconciling her to her fanmly, however, Surin-dar's death acconplished the opposite,
and after

receiving her medical degree, Devi decided to remain in England. She discovered a natural affinity
for

nmol ecul ar bi ol ogy and considered it an effortless continuation of her medical studies. She soon
found she

had real talent in this neticul ous discipline. Know edge of nucleic acid replication led her to
wor k on the
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origin of life, and that in turn led her to consider |life on other planets.

"You could say that ny scientific career has been a sequence of free associations. One thing just
led to

anot her . "

She had recently been working on the characterization of Martian organic matter, nmeasured in a few
| ocal es on Mars by the same roving vehicl es whose stunni ng phot ographi ¢ products they had just
seen

advertised. Devi had never renmarried, although she had made it plain there were some who pursued
her .

Lately she had been seeing a scientist in Bonbay whom she described as a "conputer wallah."
Walking a little farther on, they found thenselves in the Cour Napoleon, the interior courtyard of
the Louvre

Miseum In its center was the newy conpleted and wildly controversial pyranidal entrance, and in
hi gh

ni ches around the courtyard were scul ptural representations of the heroes of French civilization.
Capti oned

under each statue of a revered man--they could see little evidence of revered wonen--was his

sur nane.

Cccasionally, letters were eroded--by natural weathering, or in a few cases perhaps effaced by
sone

of fended passerby. For one or two statues, it was difficult to piece together who the savant had
been. On the

statue that had evidently evoked the greatest public resentnent, only the letters LTA remai ned.
Al t hough the Sun was setting and the Louvre was open until nid-evening, they did not enter, but

i nst ead

anbl ed al ong the Sei ne enbanknent, followi ng the river back along the Quai d' Orsay. The
proprietors of

bookstal | swere fastening shutters and closing up shop for the day. For a while they strolled on
armin armin

t he European manner.

A French couple was wal king a few paces ahead of them each parent hol ding one hand of their
daught er,

a girl of about four who would periodically launch herself off the pavenment. In her nonmentary
suspension in

zero g, she experienced, it was apparent, sonething akin to ecstasy. The parents were discussing
the Wrld

Message Consortium which was hardly a coincidence since the newspapers had been full of little
el se. The

man was for building the Machine; it mght create new technol ogi es and increase enpl oynent in
France. The

wonan was nore cautious, but for reasons she had difficulty articulating. The daughter, braids
flying, was

whol |y unconcerned about what to do with a blueprint fromthe stars.

Der Heer, Kitz, and Honicutt had called a neeting at the American Enbassy early the follow ng
nmorning to

prepare for the arrival of the Secretary of State later in the day. The neeting was to be
classified and held in

the Enmbassy's Bl ack Room a chanber el ectromagnetically decoupled fromthe outside world, nmaking
even

sophi sticated electronic surveillance inpossible. O so it was clained. Ellie thought there m ght
be

i nstrument ati on devel oped that could nmake an end run around these precautions.

After spending the afternoon with Devi Sukhavati, she had received the nessage at her hotel and
had tried to

call der Heer, but was able only to reach Mchael Kitz. She opposed a classified neeting on this
subj ect, she

said; it was a matter of principle. The Message was clearly intended for the entire planet. Kitz
replied that

there were no data being withheld fromthe rest of the world, at |east by Anericans; and that the
meeti ng

was nerely advisory--to assist the United States in the difficult procedural negotiations ahead.
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He appeal ed
to her patriotism to her self-interest, and at |ast invoked again the Hadden Decision. "For all |
know, t hat

thing is still sitting in your safe unread. Read it," he urged.
She tried, again unsuccessfully, to reach der Heer. First the man turns up everywhere in the Argus
facility,

like a bad penny. He noves in with you in your apartment. You're sure, for the first time in
years, you're in

| ove. The next mnute you can't even get himto answer the phone. She decided to attend the
meeting, if

only to see Ken face to face.

Kitz was enthusiastically for building the Machine, Drumin cautiously in favor, der Heer and
Honi cutt at

| east outwardly uncomm tted, and Peter Valerian in an agony of indecision. Kitz and Drumin were
even

tal ki ng about where to build the thing. Freightage costs al one nade manufacture or even assenbly
on the far

side of the Moon prohibitively expensive, as Xi had guessed.

"I'f we use aerodynanic braking, it's cheaper to send a kilogramto Phobos or Deinpbs than to the
far side

of the Moon," Bobby Bui vol unteered.

"Where the bell is Fobuserdeenus?" Kitz wanted to know.

"The noons of Mars. | was tal king about aerodynamic braking in the Martian atnosphere.”

"And how |l ong does it take to get to Phobos or Deinos?" Drumin was stirring his cup of coffee.
"Maybe a year, but once we have a fleet of interplanetary transfer vehicles and the pipeline is
full--"

"Conpared with three days to the Mon?" sputtered Drumin. "Bui, stop wasting our tine."

"It's only a suggestion,” he protested. "You know, just sonmething to think about."

Der Heer seened inpatient, distracted. He was clearly under great pressure--alternately avoiding
her eyes

and, she thought, naking some unspoken appeal. She took it as a hopeful sign.

"I'f you want to worry about Doomsday Machines," Drumin was saying, "you have to worry about
ener gy

supplies. If it doesn't have access to an enornous anmount of energy, it can't be a Doonsday
Machi ne. So as

long as the instructions don't ask for a gigawatt nuclear reactor, | don't think we have to worry
about

Doonsday Machi nes."

"Why are you guys in such a hurry to commit to construction?" she asked Kitz and Drumin

col l ectively.

They were sitting next to each other with a plate of croissants between them

Kitz | ooked from Honicutt to der Heer before answering: "This is a classified neeting,
"W all

know you won't pass anything said here on to your Russian friends. It's like this: W don't know
what the

Machine will do, but it's clear fromDave Drumin's analysis that there's new technology init,
probably new

i ndustries. Constructing the Machine is bound to have econonmic val ue--1 nean, think of what we'd
| earn.

And it might have military value. At least that's what the Russians are thinking. See, the
Russians are in a

box. Here's a whol e new area of technology they're going to have to keep up with the U S. on.
Maybe

there's instructions for sone deci sive weapon in the Message, or sone econonm ¢ advantage. They
can't be

sure. They'll have to bust their econony trying. Did you notice how Baruda kept referring to what
was cost -

effective? If all this Message stuff went away--burn the data, destroy the tel escopes--then the
Russi ans

could maintain mlitary parity. That's why they're so cautious. So, of course, that's why we're
gung ho for

he began.
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it." He sml ed.

Tenperamental ly, Kitz was bl oodl ess, she thought; but he was far from stupid. Wen he was cold and
wi t hdrawn, people tended not to |like him So he had devel oped an occasi onal veneer of urbane
amability. In

Ellie's view, it was a nol ecul ar nonol ayer thick

"Now | et ne ask you a question," he continued. "Did you catch Baruda's renmark about wi thhol ding
sone

of the data? Is there any m ssing data?"

"Only fromvery early on," she replied. "Only fromthe first few weeks, |'d guess. There
were a few
holes in the Chinese coverage a little after that. There's still a small anpbunt of data that
hasn't been
exchanged, on all sides. But | don't see any signs of serious holding back. Anyway, we'll pick up

any
m ssing data swatches after the Message recycles.”
"If the Message recycles,” Drumin grow ed. Der Heer noderated a di scussion on contingency
pl anni ng:
what to do when the priner was received; which American, Gernman, and Japanese industries to notify
early
about possi bl e naj or devel opment projects; howto identify key scientists and engi neers for
constructing the
Machine, if the decision was made to go ahead; and, briefly, the need to build enthusiasmfor the
project in
Congress and with the American public. Der Heer hastened to add that these would be contingency
pl ans
only, that no final decision was being made, and that no doubt Sovi et concerns about a Trojan
Horse were at
| east partly genuine. Kitz asked about the conposition of "the crew "

"They're asking us to put people in five uphol stered chairs. Wi ch people? How do we
decide? It'l1
probably have to be an international crew. How many Americans? How many Russi ans? Anybody el se? W
don't know what happens to those five people when they sit down in those chairs, but we want to
have t he
best nen for the job."
Ellie did not rise to the bait, and he continued. "Now a maj or question is going to be who pays
for what,

who buil ds what, who's in charge of overall systens integration. | think we can do sone real horse
tradi ng

on this, in exchange for significant American representation in the crew "

"But we still want to send the best possible people,” der Heer noted, a little obviously.

"Sure," returned Kitz, "but what do we nmean by “best'? Scientists? People with nilitary
intelligence
backgrounds? Physical strength and endurance? Patriotisn? (That's not a dirty word, you know.) And

then"--he | ooked up frombuttering another croissant to glance directly at Ellie-- "there's the

questi on of

sex. Sexes, | nmean. Do we send only nmen? If it's nmen and wonen, there has to be nore of one sex

than the

other. There's five places, an odd nunber. Are all the crew nenbers going to work together okay?
If we go

ahead with this project, there's gonna be a |lot of tough negotiation."

"This doesn't sound right to ne," said Ellie. "This isn't some anbassadorship you buy with a
canpai gn

contribution. This is serious business. Al so, do you want sone nuscl e-bound noron up there, sone
kidin

his twenties who knows nothing about how the world works--just how to run a respectabl e hundred-

yard

dash and how to obey orders? Or sone political hack? That can't be what this trip is about."
"No, you're right." Kitz smled. "I think we'll find people who satisfy all our criteria."

Der Heer, the bags under his eyes mmking himl ook al nost haggard, adjourned the neeting. He
managed

to give Ellie a snall private smle, but it was all lips, no teeth. The Enbassy |inousines were
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waiting to take

t hem back to the El ysée Pal ace.

"1"I'l tell you why it would be better to send Russi ans,
wer e

openi ng up your country--pioneers, trappers, Indian scouts, all that--you were unopposed, at | east
by

anyone at your |evel of technology. You raced across your continent fromthe Atlantic to the
Pacific. After a

whil e, you expected everything would be easy. Qur situation was different. W were conquered by
t he

Mongol s. Their horse technol ogy was nuch superior to ours. Wien we expanded eastward we were
careful .

We never crossed the w |l derness and expected it would be easy. W're nore adjusted to adversity
than you

are. Also, Anmericans are used to being ahead techno-logically. W're used to catching up
technol ogi cal | y.

Now, everybody on Earth is a Russian--you understand, | mean in our historical position. This

ni ssion

needs Soviets nore than it needs Anericans." Merely neeting with her alone entailed certain risks
for

Vaygay--and for her as well, as Kitz had gone out of his way to rem nd her. Sonetinmes, during a
scientific

meeting in Arerica or Europe, Vaygay would be permitted to spend an afternoon with her. Mre often
he

was acconpani ed by col |l eagues or a RGB baby-sitter--who woul d be described as a translator, even
when

his English was clearly inferior to Vaygay's; or as a scientist fromthe secretariat of this or
t hat Acadeny

commi ssion, except that his know edge of the scientific matters often proved superficial. Vaygay
woul d

shake his head when asked about them But by and | arge, he considered the baby-sitters a part of
t he gane,

the price you nust pay when they let you visit the West, and nore than once she thought she
detected a note

of affection in Vaygay's voice when he talked to the baby-sitter: To go to a foreign country and
pretend to

be expert in a subject you know poorly nust be filled with anxiety. Perhaps, in their heart of
hearts, the

baby-sitters detested their assignment as rmuch as Vaygay did.

They were seated at the sane wi ndow table at Chez Dieux. A distinct chill was in the air, a
prenoni tion of

winter, and a young man wearing a long blue scarf as his only concession to the cold strode
briskly past the

tubs of chilled oysters outside the wi ndow. From Lunacharsky's continuing (and
uncharacteristically)

guarded remarks, she deduced disarray in the Soviet delegation. The Soviets were concerned that
t he

Machi ne m ght sonehow redound to the strategic advantage of the United States in the five-decade-
ol d

gl obal conpetition. Vaygay had in fact been shocked by Baruda's question about burning the data
and

destroying the radio tel escopes. He had had no advance know edge of Baruda's position. The Soviets
had

played a vital role in gathering the Message, with the | argest |ongitude coverage of any nation
Vaygay

stressed, and they had the only serious oceangoing radio tel escopes. They woul d expect a maj or
role in

what ever came next. Ellie assured himthat, as far as she was concerned, they should have such a
role.

"Look, Vaygay, they know fromour television transmis- sions that the Earth rotates, and that
there are

Vaygay was sayi ng. "Wen you Anericans
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many different nations. The O ynpic broadcast alone nmight have told themthat. Subsequent
transm ssi ons
fromother nations would have nailed it down. So if they're as good as we think, they could have
phased t he
transm ssion with the Earth's rotation, so only one nation got the Message. They chose not to do
that. They
want the Message to be received by everybody on the planet. They're expecting the Machine to be
built by
the whole planet. This can't be an all-Anerican or an all-Russian project. It's not what our
client
wants. "
But she was not sure, she told him that she would be playing any role in decisions on Mchine
construction or crew selection. She was returning to the United States the next day, mainly to get
on top of
the new radi o data fromthe past few weeks. The Consortium pl enary sessions seemed interni nabl e,
and no
cl osing date had been set. Vaygay had been asked by his people to stay on at least a little
| onger. The
Foreign Mnister had just arrived and was now | eadi ng the Sovi et del egation
"I"'mworried all this will end badly," he said. “There are so many things that can go w ong.
Technol ogi ca
failures. Political failures. Human failures. And even if we get through all that, if we don't
have a war
because of the Machine, if we build it correctly and w thout bl owi ng ourselves up, I'mstil
worried."

" About what? How do you nean?"

"The best that can happen is we will be nade fools of."

"Who will?"
"Arroway, don't you understand?" A vein in Lunacharsky's neck throbbed. "I'm anmazed you don't see
it.
The Earth is a . . . ghetto. Yes, a ghetto. Al hunan beings are trapped here. W have heard

vaguel y t hat

there are big cities out there beyond the ghetto, with broad boul evards filled w th droshkys and
beaut i f ul

perfuned wonmen in furs. But the cities are too far away, and we are too poor ever to go there,
even the

ri chest of us. Anyway, we know they don't want us. That's why they've left us in this pathetic
little village in

the first place

"And now al ong conmes an invitation. As Xi said. Fancy, elegant. They have sent us an engraved card
and

an enpty droshky. W are to send five villagers and the droshky will carry themto--who knows?- -
Warsaw. Or Moscow. Maybe even Paris. O course, sone are tenpted to go. There will always be
peopl e

who are flattered by the invitation, or who think it is a way to escape our shabby vill age.

"And what do you think will happen when we get there? Do you think the Grand Duke will have us to
dinner? WIIl the President of the Acadeny ask us interesting questions about daily life in our
filthy shtetl? Do

you i magi ne the Russian Orthodox Metropolitan will engage us in | earned di scourse on conparative
religion?

"No, Arroway. W will gawk at the big city, and they will laugh at us behind their hands. They
will exhibit

us to the curious. The nore backward we are the better they' Il feel, the nore reassured they'l
be.

"It's a quota system Every few centuries, five of us get to spend a weekend on Vega. Have pity on
t he
provincials, and nmake sure they know who their betters are.”

CHAPTER 13
Babyl on
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Wth the basest of companions, | wal ked the streets of
Babyl on. ..

- AUGUSTI NE
Confessions, I, 3

THE CRAY 21 mai nframe conputer at Argus had been instructed to conmpare each day's harvest of data
from

Vega with the earliest records of Level 3 of the palinpsest. In effect, one | ong and

i nconpr ehensi bl e

sequence of zeros and ones was being conpared autonatically with another, earlier, such sequence
Thi s

was part of a massive statistical interconparison of various segnents of the still unde-crypted
text. There

were some short sequences of zeros and ones--"words" the anal ysts called them hopefully--which
wer e

repeat ed again and agai n. Many sequences woul d appear only once in thousands of pages of text.
Thi s

statistical approach to nmessage decryption was famliar to Ellie since high school. But the
subrouti nes

supplied by the experts fromthe National Security Agency--nade available only as a result of a
presidentia

directive, and even then arnmed with instructions to self-destruct if exam ned cl osely--were
brilliant.

What prodigi es of human inventiveness, Ellie reflected, were being directed to readi ng each
other's mail.

The gl obal confrontation between the United States and the Soviet Union--now, to be sure, easing

somewhat --was still eating up the world. It was not just the financial resources dedicated to the
mlitary

establishnents of all nations. That was approaching two trillion dollars a year, and by itself was
r ui nously

expensi ve when there were so nany ot her urgent human needs. But still worse, she knew, was the

intellectual effort dedicated to the arns race.

Al nost half the scientists on the planet, it had been estimted, were enployed by one or another
of the

al rost two hundred nmilitary establishnents worl dwi de. And they were not the dregs of the doctoral
programs in physics and nat hematics. Some of her coll eagues woul d consol e thensel ves with this

t hought

when the awkward probl em arose of what to tell a recent doctoral candi date being courted by, say,
one of

t he weapons | aboratories. "If he was any good, he'd be offered an assi stant professorship at
Stanford, at

| east,"” she could recall Drumin once saying. No, a certain kind of m nd and character was drawn
to the

mlitary applications of science and mathemati cs--people who |iked big expl osions, for exanple; or
t hose

with no taste for personal conmbat who, to avenge sone schoolyard injustice, aspired to nmlitary
conmand;

or inveterate puzzle solvers who |longed to decrypt the nost conpl ex nmessages known. Cccasionally
t he

spur was political, tracing back to international disputes, inmgration policies, wartinme horrors,
police

brutality, or national propaganda by this nation or that decades earlier. Many of these scientists
had rea

ability, Ellie knew, whatever reservations she mght have about their notivations. She tried to

i magi ne that

massed talent really dedicated to the well-being of the species and the planet.

She pored over the studies that had accumul ated during her absence. They were meki ng al nost no
progress in decrypting the Message, although the statistical analyses now stacked into a pile of
paper a neter

tall. It was all very discouragi ng.

She wi shed there were soneone, especially a close wonan friend, at Argus to whom she coul d pour
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out

her hurt and anger at Ken's behavior. But there was not, and she was disinclined even to use the

t el ephone

for this purpose. She did nanage to spend a weekend with her coUege friend Becky Ell enbogen in
Austin,

but Becky, whose appraisals of nmen tended to be sonewhere between wy and scathing, in this case
was

surprisingly mld in her criticism

"He is the President's Science Adviser, and this is only the nost ammzing di scovery in the history
of the

worl d. Don't be so hard on him" Becky urged. "He'll conme around.”

But Becky was anot her of those who found Ken "charning" (she had met himonce at the dedication of
the National Neutrino Cbservatory), and was perhaps too inclined to accombdate to power. Had der
Heer

treated Ellie in this shabby way while he was a nere professor of nolecul ar biol ogy sonewhere,
Becky

woul d have mari-nated and skewered the nan.

After returning fromParis, der Heer had nustered a regul ar canpai gn of apol ogy and devotion. He
had

been overstressed, he told her, overwhelned with a range of responsibilities including difficult
and unfamliar

political issues. His position as |eader of the Anerican del egati on and co-chairnman of the plenary
m ght have

been rendered less effective if there had been public know edge of his and Ellie's relationship
Kitz had been

i nsuf ferabl e. Ken had had too nany consecutive nights with only a few hours' sleep. Altogether
Ellie

judged, there were too many explanations. But she pernmitted the relationship to continue.

When it happened, it was WIllie once again, this tinme on the graveyard shift, who first noticed.
Af t erward,

Wllie would attribute the speed of the discovery less to the superconducting conputer and the NSA
prograns than to the new Hadden context-recognition chips. At any rate, Vega had been lowin the
sky an

hour or so before dawn when the conputer triggered an understated alarm Wth sone annoyance,
Willie

put down what he was reading--it was a new textbook on Fast Fourier Transform Spectroscopy-- and
noticed these words being printed out on the screen

RPT. TEXT PP. 41617-41619: BIT M SMATCH 0/ 2271. CORRELATI ON COEFFI CI ENT 0. 99+

As he watched, 41619 becane 41620 and then 41621. The digits after the slash were increasing in a
continuous blur. Both the nunmber of pages and the correlation coefficient, a neasure of the

i mprobability

that the correlation was by chance, increased as he watched. He gave it another two pages before
pi cki ng up

the direct line to Ellie' s apartnent.

She had been in a deep sleep and was nmonentarily disoriented. But she quickly turned on the

bedsi de

light and after a nmoment gave instructions for senior Argus staff to be assenbled. She woul d, she
told

him |ocate der Heer, who was sonewhere on the facility. This proved not very difficult. She shook
hi s

shoul der.

"Ken, get up. There's word that we've repeated."”
"What ?"
"The Message has cycled back. O at least that's what Wllie says. |'mon ny way there. Wy don't
you
wait another ten mnutes so we can pretend you were in your roomin BSQ?"
She was al nost at the door before he shouted after her, "How can we recycle? W haven't gotten the
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prinmer

yet."

Raci ng across the screens was a paired sequence of zeros and ones, a real-tine conparison of the
data j ust

being received and the data froman early page of text received at Argus a year before. The
program woul d

have cull ed out any differences. So far, there were none. It reassured themthat they had not

m stranscri bed,

that there were no apparent transm ssion errors, and that if sonme small dense interstellar cloud
bet ween

Vega and the Earth was able to eat the occasional zero or one, this was an infrequent occurrence
Argus was

by now in real-time comruni cation with dozens of other tel escopes that were part of the Wrld
Message

Consortium and the news of recycling was passed on to the next observing stations westward, to
Cal i forni a,

Hawai i, the Marshal Nedelin nowin the South Pacific, and to Sydney. Had the di scovery been nade
when

Vega was over one of the other telescopes in the network, Argus would have been inforned
instantly.

The absence of the primer was an agoni zi ng di sappoi ntnent, but it was not the only surprise. The
Message

page nunbers had junped di scontinuously fromthe 40,000s to the 10,000s, where recycling had been
uncovered. Evidently Argus had di scovered the transm ssion from Vega al nost at the nmonent it first
arrived

at Earth. It was a remarkably strong signal, and woul d have been picked up even by snall

omi di recti ona

tel escopes. But it was a surprising coincidence that the broadcast should arrive at Earth at the
very noment

Argus was | ooking at Vega. Also, what did it nean for the text to begin on a page in the 10, 000s?
Ver e

there 10,000 pages of text missing? Was it a backward practice of the provincial Earth to start
nunberi ng

books on page 1? Wre these sequential nunbers perhaps not page nunbers but sonething else? O--
and

this worried Ellie the nost--was there sonme fundanental and unexpected di fference between how
humans

t hought of things and how the aliens thought? If so, it would have worrisonme inplications about
the ability

of the Consortiumto understand the Message, primer or no priner.

The Message repeated exactly, the gaps were all filled in and nobody could read a word of it. It
seened

unlikely that the transnmitting civilization, meticulous in all else, had sinply overlooked the
need for a priner

At |l east the O ynpic broadcast and the interior design of the Machine seened to be tailored
specifically for

humans. They would hardly go to all this trouble to devise and transnmt the Message wi thout naking
sone

provision for humans to read it. So humans nust have overl|l ooked something. It soon becane
general ly

agreed that sonmewhere was a fourth layer to the palinpsest. But where?

The di agrans were published in an eight-volune "coffee table" book set that was soon reprinted
wor | dwi de.

Al'l over the planet people tried to figure out the pictures. The dodecahedron and the quasi-

bi ol ogi cal formns

were especially evocative. Many cl ever suggestions were nade by the public and carefully sifted by
t he

Argus team Many harebrained interpretations were also widely avail able, especially in weekly
newspapers.

Whol e new i ndustries devel oped--doubtl ess unforeseen by those who devi sed the Message--dedi cat ed
to
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using the diagrans to bilk the public. The Ancient and Mystical O der of the Dodecahedron was
announced.

The Machine was a UFO. The Machi ne was Ezekiel's Weel. An angel reveal ed the neaning of the
Message

and the diagrams to a Brazilian businessnan, who distributed--at first, at his own expense--his
interpretation worldwi de. Wth so many enignmatic diagranms to interpret, it was inevitable that
many religions

woul d recogni ze sonme of their iconography in the Message fromthe stars. A principal cross section
of the

Machi ne | ooked sonething |ike a chrysanthenum a fact that stirred great enthusiasmin Japan. |f
t here had

been an inmage of a human face anong all the diagrans, nessianic fervor m ght have reached a fl ash
poi nt .

As it was, a surprisingly large nunber of people were winding up their affairs in preparation for
t he

Advent. Industrial productivity was off worldw de. Many had given away all their possessions to

t he poor

and then, as the end of the world was del ayed, were obliged to seek help froma charity or the
State.

Because gifts of this sort constituted a major fraction of the resources of such charities, sone
of the

phi | ant hr opi sts ended up bei ng supported by their own gifts. Del egati ons approached gover nnment

| eaders to

urge that schistosoniasis, say, or world hunger be ended by the Advent; otherw se there was no
telling what

woul d happen to us. Qthers counsel ed, nore quietly, that if there was a decade of real world
madness in the

offing, there nust be a considerable nonetary or national advantage in it somewhere.

Sone said that there was no prinmer, that the whol e exercise was to teach humans hunmility, or to
drive us

mad. There were newspaper editorials on how we're not as smart as we think we are, and sone

r esent ment

directed at the scientists who, after all the support given to them by the governnents, have
failed us in our

tinme of need. O naybe humans are nuch dumber than the Vegans gave us credit for. Maybe there was
some point that had been entirely obvious to all previous energing civilizations so contacted,
sonet hi ng no

one in the history of the Galaxy had ever m ssed before. A few commentators enbraced this prospect
of

cosnmc humliation with real enthusiasm It denponstrated what they' d been sayi ng about people all
al ong.

After a while, Ellie decided that she needed hel p.

They entered surreptitiously through the Enlil Gate, with an escort dispatched by the Proprietor.
The

General Services Adnministration security detail was edgy despite, or perhaps because of, the
addi ti ona

protection.

Al though there was a little sunlight still left, the dirt streets were lit by braziers, oil |anps,
and an occasi onal

guttering torch. Two anphoras, each |arge enough to contain an adult human being, flanked the
entrance to

a retail olive oil establishment. The advertising was in cuneiform On an adjacent public building
was a

magni fi cent bas-relief of a lion hunt fromthe reign of Assurbanipal. As they approached the
Tenpl e of

Assur, there was a scuffle in the crowd, and her escort nmade a w de berth. She now had an

unobst ruct ed

view of the Ziggurat down a wide torchlit avenue. It was nore breathtaking than in the pictures.
There was

a martial flourish on an unfaniliar brass instrunent; three nmen and a horse clattered by, the
charioteer in
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Phrygi an headdress. As in some nedieval rendition of a cautionary tale fromthe book of Genesis,
the top of

the Ziggurat was enveloped in lowtw lit clouds. They left the Ishtarian Way and entered the

Zi ggur at

through a side street. In the private elevator, her escort pressed the button for the topnost
floor: "Forty," it

read. No numerals. Just the word. And then, to | eave no roomfor doubt, a glass panel flashed,
"The Gods."

M. Hadden would be with her shortly. Wuld she Iike something to drink while she waited?

Consi deri ng

the reputation of the place, Ellie denmurred. Babylon |ay spread out before her--nmagnificent, as
everyone

said, inits recreation of a long-gone tinme and place. During daylight hours busl oads from
nmuseuns, a very

few schools, and the tourist agencies would arrive at the Ishtar Gate, don appropriate clothes,
and travel

back in tine. Hadden wi sely donated all profits fromhis daytine clientele to New York Gty and
Long Island

charities. The daytinme tours were i mensely popular, in part because it was a respectable
opportunity to

| ook the place over for those who would not dream of visiting Babylon at night. Well, maybe they
woul d

dr eam

After dark, Babylon was called an adult amusenent park. It was of an opul ence, scale, and

i magi nati veness

that dwarfed, say, the Reeperbahn in Hanburg. It was by far the largest tourist attraction in the
New Yor k

metropolitan area, with by far the | argest gross revenues. How Hadden had been able to convince
the city

fat hers of Babylon, New York, and how he had | obbied for an "easenent" of |ocal and state
prostitution

laws was well known. It was now a half-hour train ride fromm dtown Manhattan to the Ishtar Gate.
Ellie

had insisted on taking this train, despite the entreaties of the security people, and had found
al nost a third of

the visitors to be wonen. There were no graffiti, little danger of nugging, but a nmuch inferior
brand of white

noi se conpared with the conveyances of the New York City subway system

Al t hough Hadden was a nenber of the National Acadeny of Engi neering, he had never, so far as Ellie
knew, attended a neeting, and she had never set eyes on him H's face becane well known to
mllions of

Anericans, however, years before as a result of the Advertising Council's canpaign agai nst him

" The

Unaneri can" had been the caption under an unflattering portrait of Hadden. Even so, she was taken
aback

when in the mdst of her reverie by the slanted glass wall she was interrupted by a small, fat
beckoni ng

person.

"Ch. Sorry. | never understand how anyone can be afraid of ne."

Hi s voice was surprisingly nusical. In fact, he seemed to talk in fifths. He hadn't thought it

necessary to

i ntroduce hinself and once again inclined his head to the door he had left ajar. It was hard to
bel i eve that

sonme crinme of passion was about to be visited upon her under these circunstances, and wordl essly
she

entered the next room

He ushered her to a neticulously crafted tabletop nodel of an ancient city of |ess pretentious
aspect than
Babyl on " Ponpei i,
restrictions on
boxing there aren't any healthy blood sports left in America. Very inportant. Sucks out sone of

he said by way of explanation. "The stadiumhere is the key. Wth the
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t he poi sons

fromthe national bloodstream The whole thing is designed, pernits issued, and now this."
"What's “this'?"

"No gladiatorial ganes. | just got word from Sacranento. There's a bill before the legislature to

out | aw

gladiatorial ganes in California. Too violent, they say. They authorize a new skyscraper, they

know t hey' |

| ose two or three construction workers. The unions know, the builders know, and that's just to

build of fices

for oil conpanies or Beverly Hlls lawers. Sure, we'd lose a few But we're geared nore to

trident and net

than the short sword. Those legislators don't have their priorities straight."”

He beaned at her owishly and offered a drink, which again she refused. "So you want to talk to ne

about

the Machine, and | want to talk to you about the Machine. You first. You want to know where the

pri ner

is?"

"We're asking for help froma few key people who m ght have sone insight. W thought with your

record

of invention--and since your context-recognition chip was involved in the recycling discovery--

that you

m ght put yourself in the place of the Vegans and thi nk of where you'd put the primer. W

recogni ze you're

very busy, and I'msorry to--"

"Ch, no. It's all right. It's true I'mbusy. I'mtrying to regularize ny affairs, because I'm

gonna make a big

change in ny life . . ."

"For the MIlenniunP" She tried to imagine himgiving away S. R Hadden and Conpany, the Wl

Street

br okerage house; Genetic Engineering, Inc.; Hadden Cybernetics; and Babyl on to the poor

"Not exactly. No. It was fun to think about. It nade nme feel good to be asked. | |ooked at the

di agrams." He

waved at the commercial set of eight volumes spread in disarray on a worktable. "There are

wonder f ul

things in there, but | don't think that's where the primer is hiding. Not in the diagrans. | don't

know why

you think the priner has to be in the Message. Maybe they left it on Mars or Pluto or in the CQort

Conet

Cloud, and well discover it in a few centuries. R ght now, we know there's this wonderful WMachine,

with

design drawings and thirty thousand pages of explanatory text. But we don't know whether we'd be

able to

build the thing if we could read it. So we wait a few centuries, inproving our technol ogy, know ng

t hat

sooner or later we'll have to be ready to build it. Not having the priner binds us up with future
generati ons.

Human beings are sent a problemthat takes generations to solve. | don't think that's such a bad
thing. M ght

be very healthy. Maybe you're naking a nistake |ooking for a prinmer. Maybe it's better not to find
it."

"No, | want to find the primer right away. We don't know it'll be waiting for us forever. If they
hang up

because there was no answer, it would be nuch worse than if they'd never called at all."

"Wl |, naybe you have a point. Anyway, | thought of as many possibilities as | could. |I'Il give
you a

couple of trivial possibilities, and then a nontrivial possibility. Trivial first: The priner's in
t he Message but

at a very different data rate. Suppose there was another nessage in there at a bit an hour--could
you det ect

t hat ?"

"Absolutely. We routinely check for long-termreceiver drift in any case. But also a bit an hour
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only buys

you--let ne see--ten, twenty thousand bits tops before the Message recycles.”

"So that nakes sense only if the primer is nmuch easier than the Message. You think it isn't. /
think it isn't.

Now, what about nuch faster bit rates? How do you know that under every bit of your Machine
Message

there aren't a nmillion bits of primer nmessage?"

"Because it would produce nonster bandwi dths. We'd know in an instant."

"Ckay, so there's a fast data dunp every now and then. Think of it as mcrofilm There's a tiny
dot of

mcrofilmthat's sitting in repetitious--1 nean in repetitive--parts of the Message. |'m i nmagining
alittle box
that says in your regular |language, | amthe prinmer.' Then right after that there's a dot. And in

that dot is a
hundred mllion bits, very fast. You mght see if you ve got any boxes."
"Believe me, we would have seen it."
"Ckay, how about phase nodul ati on? We use it in radar and spacecraft telenetry, and it hardly
messes up the spectrumat all. Have you hooked up a phase correl ator?"

"No. That's a useful idea. I'lIl look into it."

"Now, the nontrivial idea is this: If the Machine ever gets nade, if our people are gonna
sit init,
sonebody' s gonna press a button and then those five are gonna go sonewhere. Never mnd where. Now,
there's an interesting question whether those five are gonna cone back. Maybe not. | like the idea
t hat al
this Machi ne design was invented by Vegan body snatchers. You know, their nedical students, or
ant hr opol ogi sts or sonething. They need a few hunan bodies. It's a big hassle to come to Earth--
you need

perm ssion, passes fromthe transit authority--hell, it's nore trouble than it's worth. But with a
little effort

you can send the Earth a Message and then the earthlings'll go to all the trouble to ship you five
bodi es.

"It's like stanp collecting. | used to collect stanps when | was a kid. You could send a letter to

sonmebody in a foreign country and nost of the tine they'd wite back. It didn't matter what they
said. Al

you wanted was the stanp. So that's ny picture: There's a few stanp collectors on Vega. They send
letters

out when they're in the nmood, and bodies cone flying back to themfromall over space. Wul dn't
you like

to see the collection?"

He snmiled up at her and continued. "COkay, so what does this have to do with finding the prinmer?
Not hi ng.

It's relevant only if I"'mwong. If ny picture is wong, if the five people are com ng back to
Earth, then it

woul d be a big help if we've invented spaceflight. No matter how snart they are, it's gonna be
tough to | and

the Machine. Too many things are noving. God knows what the propul sion systemis. If you pop out
of

space a few neters bel ow ground, you've had it. And what's a few nmeters in twenty-six |ight-years?
It's too

ri sky. When the Machine comes back it'll pop out--or whatever it does--in space, sonewhere near

t he

Earth, but not on it or init. So they have to be sure we have spaceflight, so the five people can
be rescued in

space. They're in a hurry and can't sit tight until the 1957 evening news arrives on Vega. So what
do t hey

do? They arrange so part of the Message can only be detected from space. Wat part is that? The
primer. If

you can detect the priner, you ve got spaceflight and you can cone back safe. So | inagine the
prinmer is

bei ng sent at the frequency of the oxygen absorptions in the mcrowave spec- trum or in the near-
i nfrared--
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sonme part of the spectrumyou can't detect until you're well out of the Earth's atnosphere ..."
"We've had the Hubbl e Tel escope | ooking at Vega all through the ultraviolet, visible, and near-
i nfrared.
Not a hint of anything. The Russians have repaired their mllineter wave instrunent. They've
hardly been
| ooki ng at anything besi des Vega and they haven't found anything. But we'll keep |ooking. O her
possibilities?"
"Sure you wouldn't like a drink? | don't drink nyself, but so nany people do.'
declined. "No,
no other possibilities. Nowit's ny turn?
"See, | want to ask you for sonething. But |I'mnot good at asking for things. | never have been
My
public image is rich, funny-Iooking, unscrupul ous--sonmebody who | ooks for weaknesses in the system
so he
can make a fast buck. And don't tell nme you don't believe any of that. Everybody believes at |east
sone of it.

Ellie again

You' ve probably heard some of what |'m gonna say before, but give ne ten minutes and I'll tell you
how al |
this began. | want you to know sonet hing about ne."

She settled back, wondering what he coul d possibly want of her, and brushed away idle fantasies

i nvol vi ng

the Tenple of Ishtar, Hadden, and perhaps a charioteer or two thrown in for good measure.

Years before, he had invented a nodule that, when a tel evision conmercial appeared, autonatically
nmut ed

the sound. It wasn't at first a context-recognition device. Instead, it sinply nonitored the
anpl i tude of the

carrier wave. TV advertisers had taken to running their ads |ouder and with | ess audio clutter
than the

prograns that were their noninal vehicles. News of Hadden's nobdul e spread by word of nouth. People
reported a sense of relief, the lifting of a great burden, even a feeling of joy at being freed
fromthe

advertising barrage for the six to eight hours out of every day that the average Anmerican spent in
front of the

tel evision set. Before there could be any coordi nated response fromthe tel evision adverti sing

i ndustry,

Adni x had becone wildly popular. It forced advertisers and net- works into new choi ces of carrier-
wave

strategy, each of which Hadden countered with a new invention. Sonetimes he invented circuits to
def eat

strategi es that the agencies and the networks had not yet hit upon. He would say that he was
saving themthe

troubl e of making inventions, at great cost to their sharehol ders, which were at any rate dooned
to failure.

As his sales volune increased, he kept cutting prices. It was a kind of electronic warfare. And he
was

W nni ng.

They tried to sue him-sonething about a conspiracy in restraint of trade. They had sufficient
politica

nmuscl e that his notion for sunmary disnmissal was denied, but insufficient influence to actually
wi n the case.

The trial had forced Hadden to investigate the relevant | egal codes. Soon after, he applied,
through a well -

known Madi son Avenue agency in which he was now a ngjor silent partner, to advertise his own
product on

comrercial television. After a few weeks of controversy his comrercials were refused. He sued all
three

networks and in this trial was able to prove conspiracy in restraint of trade. He received a huge
settl ement

that was, at the time, a record for cases of this sort, and which contributed in its nodest way to
t he deni se

of the original networks.
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There had al ways been peopl e who enjoyed the comrercials, of course, and they had no need for

Adni Xx.

But they were a dwindling mnority. Hadden made a great fortune by eviscerating broadcast
advertising. He

al so made nany enem es.

By the time context-recognition chips were commercially available, he was ready with Preachnix, a
subnodul e which coul d be plugged into Adnix. It would sinply switch channels if by chance a
doctrinaire

religious programshould be tuned in. You could presel ect key words, such as "Advent" or
"Rapture," and

cut great swaths through the avail able programm ng. Preachni x was a godsend for a | ong-suffering
but

significant nminority of television viewers. There was talk, some of it half-serious, that Hadden's
next

subnodul e woul d be called Jivenix, and would work only on public addresses by presidents and
premers.

As he further devel oped context-recognition chips, it becanme obvious to himthat they had much

wi der

applications--fromeducation, science, and nedicine, to mlitary intelligence and industri al

espi onage. It was

on this issue that the lines were drawn for the fanpbus suit United States v. Hadden Cybernetics.
One of

Hadden's chi ps was consi dered too good for civilian life, and on reconmendati on of the Nationa
Security

Agency, the facilities and key personnel for the nost advanced context-recognition chip production
wer e

taken over by the governnent. It was sinply too inportant to read the Russian nail. God knows,
they told

him what woul d happen if the Russians could read our nmail

Hadden refused to cooperate in the takeover and vowed to diversify into areas that coul d not

possi bly be

connected with national security. The governnent was nationalizing industry, he said. They clai ned
to be

capitalists, but when push cane to shove they showed their socialist face. He had found an

unsati sfied public

need and enpl oyed an existing and | egal new technol ogy to deliver what they wanted. It was classic
capitalism But there were nmany sober capitalists who would tell you that he had al ready gone too
far with

Adni x, that he had posed a real threat to the Anerican way of life. In a dour colum signed V.
Petrov,

Pravda called it a concrete exanple of the contradictions of capitalism The Wall Street Journa
count ered,

perhaps a little tangentially, by calling Pravda, which in Russian neans "truth," a concrete
exanpl e of the

contradi ctions of conmmuni sm

He suspected that the takeover was only a pretext, that his real offense had been to attack
advertising and

vi deo evangel i sm Adni x and Preachni x were the essence of capitalist entrepreneurship, he argued
repeatedly. The point of capitalismwas supposed to be providing people with alternatives.

"Wel |, the absence of advertising is an alternative, | told them There are huge advertising
budgets only

when there's no difference between the products. |If the products really were different, people
woul d buy the

one that's bet- ter. Advertising teaches people not to trust their judgment. Advertising teaches
peopl e to be

stupid. A strong country needs smart people. So Adnix is patriotic. The manufacturers can use sone
of their

advertising budgets to inprove their products. The consuner will benefit. Magazi nes and newspapers
and

direct mail business will boom and that'll ease the pain in the ad agencies. | don't see what the
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problemis."

Adni x, much nore than the innumerable |ibel suits against the original conmercial networks, |ed
directly

to their demise. For a while there was a snall arny of unenpl oyed advertising executives, down-and-
out

former network officials, and penniless divines who had sworn bl ood oaths to revenge thensel ves on

Hadden. And there was an ever-growi ng nunber of still nore fornidable adversaries. Wthout a
doubt, she

t hought, Hadden was an interesting man.

"So | figureit's tinme to go. |I've got nore noney than | know what to do with, ny wife can't stand
e,

and |'ve got enenies everywhere. | want to do sonething inportant, something worthy. | want to do
sonet hi ng so that hundreds of years from now people will |ook back and be glad I was around."

"You want--"

"l want to build the Machine. Look, |'mperfectly suited for it. |I've got the best cybernetics
expertise,

practical cybernetics, in the business--better than Canegi e-Mllon, better than MT, better than
St anford,

better than Santa Barbara. And if there's anything clear fromthose plans, it's that this isn't a
job for an ol d-

time tool -and-die maker. And you're going to need sonething |ike genetic engineering. You won't
find

anybody nore dedicated to this job. And I'lIl do it at cost."
"Real ly, M. Hadden, who builds the Machine, if we ever get to that point, isn't up to ne. It's an
i nternational decision. Al sorts of politics is involved. They're still debating in Paris about

whet her to build
the thing, if and when we decrypt the Message."

"Don't you think I know that? I'm al so applying through the usual channels of influence
and
corruption. | just want to have a good word put in for me for the right reasons, by the side of
t he angel s.
Yon under stand? And speaki ng of angels, you really shook up Pal mer Joss and Billy Jo Ran-kin. |
haven' t
seen them so agitated since that trouble they had about Mary's waters. Rankin saying he was
del i berately
m squot ed about supporting the Machine. My, ny."
He shook his head in nock consternation. That some | ong-standing personal ennity existed between
t hese
active proselytizers and the inventor of Preachnix seened probabl e enough, and for some reason she
was
noved to their defense
"They're both a ot smarter than you might think. And Palmer Joss is ... well, there's sonething
genui ne
about him He's not a phony."
"You're sure it's not just another pretty face? Excuse me, but it's inmportant that people
understand their
feelings on this. It's too inportant not to. | know these clowns. Underneath, when push cones to
shove,
they're jackals. A lot of people find religion attractive--you know, personally, sexually. You
ought to see
what happens in the Tenple of Ishtar.”
She repressed a snmall shiver of revulsion. "I think | will have that drink," she said.
Looki ng down from the pent house, she could see the gradated tiers of the Ziggurat, each draped
with
flowers, sone artificial, sone real, depending on the season. It was a reconstruction of the
Hangi ng Gardens
of Babyl on, one of the Seven Wnders of the Ancient World. Mraculously, it was so arranged that
it did not
closely resenble a Hyatt Hotel. Far bel ow, she could nmake out a torchlit procession headed back
fromthe
Ziggurat to the Enlil Gate. It was led by a kind of sedan chair held by four burly men stripped to
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t he wai st .

Who or what was in it she could not nmake out.

"It's a cerenony in honor of G Il ganmesh, one of the ancient Sunerian culture heroes."
"Yes, |'ve heard of him™"

CHAPTER 14
Har noni ¢ Gsci |l | at or
Scepticismis the chastity of the intellect, and it is
shanmeful to surrender it too soon or to the first
coner: there is nobility in preserving it coolly and
proudly through long youth, until at last, in the
ri peness of instinct and discretion, it can be safely
exchanged for fidelity and happi ness.

- GEORCE SANTAYANA
Scepticismand Animal Faith, IX

IT WAS On a mission of insurgency and subversion. The eneny was vastly |larger and nore powerful.
But it

knew t he eneny's weakness. It could take over the alien governnent, turning the resources of the
adversary

to its own purpose. Now, with millions of dedicated agents in place..

She sneezed and tried to find a clean paper tissue in the bul ging pocket of the terry-cloth
presidentia

bat hr obe. She had no makeup on, although her chapped |ips reveal ed patches of nmenthol ated bal m
"My doctor tells me | have to stay in bed or I'lIl get viral pneunonia. | ask himfor an
antibiotic, and he

tells ne there's no antibiotic for viruses. So how does he know | have a virus?"

Der Heer opened his mouth to answer, a gesture in the maki ng, when the President cut himshort.

"No, never mind. You'll start telling me about DNA and host recognition and I'll need what
resour ces

I'"ve got left to listen to your story. If you're not afraid of ny virus, pull up a chair."
“Thank you, Ms. President. This is about the primer. | have the report here. There's a |ong

t echni ca

section that's included as an appendi x. | thought you might be interested in it also. Briefly,

we' re reading

and actually understanding the thing with alnmost no difficulty. It's a fiendishly clever |earning
program |

don't nmean “fiendishly' in any literal sense, of course. W nust have a vocabul ary of three

t housand wor ds

by now. "

"I don't understand how it's possible. | could sec how they could teach you the names of their
numbers.

You nake one dot and wite the letters ON E underneath, and so on. | could see how you could have
a

picture of a star and then wite S T A Runder it. But | don't see how you could do verbs or the
past tense

or conditionals."

"They do sonme of it with novies. Muvies are perfect for verbs. And a lot of it they do with
nunbers. Even

abstrac- tions; they can communi cate abstractions with nunbers. It goes sonmething like this: First
t hey count

out the nunbers for us, and then they introduce some new words--words we don't understand. Here,
111

indicate their words by letters. W read sonething like this (the letters stand for synbols the
Vegans

i ntroduce)." He wote:

1A1B2Z 1A2B3Z 1A7B8Z

"What do you think it is?"

"My high school report card? You nmean there's a conbination of dots and dashes that A stands for,
and a

di fferent conbination of dots and dashes that B stands for, and so on?"
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"Exactly. You know what one and two mean, but you don't know what A and B nean. \Wat does a
sequence like this tell you?"

"A nmeans “plus' and B neans “equals.' |Is that what you're getting at?"

"Good. But we don't yet understand what Z neans, right? Now al ong cones sonmething |ike this":
1A2B4AY

"You see?"

"Maybe. G ve ne another that ends in Y."

2000A4000BOY

"Ckay, | think I got it. As long as | don't read the last three synbols as a word. Z neans it's

true, and Y

means it's false."”

"Right. Exactly. Pretty good for a President with a virus and a South African crisis. So with a

few |ines of

text they've taught us four words: plus, equals, true, false. Four pretty useful words. Then they

teach

di vision, divide one by zero, and tell us the word for infinity. O naybe it's just the word for

i ndet erm nate.

O they say, The sumof the interior angles of a triangle is two right angles.' Then they comrent

that the

statement is true if space is flat, but false if space is curved. So you've learned howto say "if

and- - "

"l didn't know space was curved. Ken, what the hell are you tal king about? How can space be

curved?

No, never mind, never mnd. That can't have anything to do with the business in front of us."
"Actual ly..."

"Sol Hadden tells ne it was his idea where to find the primer. Don't |ook at nme funny, der Heer.

talk to

all types.”

"I didn't mean ...ah... As | understand it, M. Hadden volunteered a few suggestions, which had
all been

made by other scientists as well. Dr. Arroway checked themout and hit paydirt with one of them

It's called

phase nodul ati on, or phase coding."

"Yes. Now, is this correct. Ken? The prinmer is scattered throughout the Message, right? Lots of
repetitions. And there was sone priner shortly after Arroway first picked up the signal."
"Shortly after she picked up the third layer of the palinpsest, the Machi ne design."

"And many countries have the technology to read the prinmer, right?"

"Well, they need a device called a phase correlator. But, yes. The countries that count, anyway."
"Then the Russians could have read the priner a year ago, right? O the Chinese or the Japanese.
How do

you know they're not halfway to building the Machine right now?"

"I thought of that, but Marvin Yang says it's inpossible. Satellite photography, electronic
intelligence,

people on the scene, all confirmthat there's no sign of the kind of major construction project
you'd need to

build the Machine. No, we've all been asleep at the switch. W were seduced by the idea that the
primer had

to come at the beginning and not interspersed through the Message. It's only when the Mes- sage
recycl ed

and we discovered it wasn't there that we started thinking of other possibilities. Al this work
has been done

in close cooperation with the Russians and everybody el se. W don't think anybody has the junp on
us, but

on the other hand everybody has the primer now. | don't think there's any unilateral course of
action for us."

"I don't want a unilateral course of action for us. | just want to make sure that nobody el se has
a

uni | ateral course of action. Ckay, so back to your prinmer. You know how to say true-false, if-

t hen, and

space is curved. How do you build a Machine with that?"

"You know, | don't think this cold or whatever you' ve got has slowed you down a bit. Well, it just
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t akes
off fromthere. For exanple, they draw us a periodic table of the elements, so they get to nane
all the
chemi cal elenents, the idea of aa atom the idea of a nucleus, protons, neutrons, electrons. Then
they run
t hrough some quantum nmechanics just to nake sure we're paying attention--there are already sone
new
insights for us in the remedial stuff. Then it starts concentrating on the particular materials
needed for the
construction. For exanple, for sone reason we need two tons of erbium so they run through a nifty
technique to extract it fromordi nary rocks."
Der Heer raised his hand pal moutward in a placatory gesture. "Don't ask why we need two tons of
erbium Nobody has the faintest idea."
"I wasn't going to ask that. | want to know how they told you how nmuch a ton is."
"They counted it out for us in Planck masses. A Planck nass is--"
"Never mind, never mnd. It's sonething that physicists all over the universe know about, right?
And |'ve
never heard of it. Now, the bottomline. Do we understand the primer well enough to start reading
t he
Message? WIl we be abile to build the thing or not?"
"The answer seens to be yes. W've only had the priner for a few weeks now, but whole chapters of
t he
Message are falling into our lap in clear. Its painstaking design, redundant explanations, and as
far as we can
tell, trenendous re- dundancy in the Machi ne design. W should have a three-di nensi onal nodel of
t he
Machi ne for you in time for that crewselection nmeeting on Thursday, if you feel up toit. So far
we haven't
a clue as to what the Machine does, or howit works. And there are sonme funny organi c chem ca
components that don't neke any sense as part of a machine. But al nbst everybody seenms to think we
can
build the thing."
"Who doesn't?"
"Well, Lunacharsky and the Russians. And Billy Jo Rankin, of course. There are still people who
Wor ry
that the Machine will blow up the-world or tip the Earth's axis, or sonething. But what's
i mpressed nost of
the scientists is how careful the instructions are, and how many different ways they go about
trying to
explain the sanme thing."

"And what does El eanor Arroway say?"

"She says if they want to do us in, they'll be here in twenty-five years or so and there's
not hi ng we
could do in twenty-five years to protect ourselves. They're too far ahead of us. So she says.
Build it, and if
you're worri ed about environnental hazards, build it in a renote place. Professor Drumin says you
can

build it in downtown Pasadena for all he cares. In fact, he says he'll be there every nminute it
takes to
construct the Machine, so he'll be the first to go if it blows up."

"Drumin, he's the fellow who figured out that this was the design for a Mchine, right?"
"Not exactly, he-"
"I''ll read all the briefing material in time for that Thursday neeting. You got anything else for

me?"
"Are you seriously considering |letting Hadden build the Mchi ne?"
"Well, it's not only up to me, as you know. That treaty they're hamering out in Paris gives us

about a one-

quarter say. The Russians have a quarter, the Chinese and the Japanese together have a quarter
and the rest

of the world has a quarter, roughly speaking. A lot of nations want to build the Machi ne, or at
| east parts of
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it. They're thinking about prestige, and new i ndustries, new know - edge. As long as no one gets a
jump on
us, that all sounds fine to nme. It's possible Hadden m ght have a piece of it. Wat's the problenf
Don't you
think he's technically conpetent?"

"He certainly is. It's just--"
"I'f there's nothing nore, Ken, I'll see you Thursday, virus wlling."
As der Heer was shutting the door and entering the adjacent sitting room there was an expl osive
presidential sneeze. The Warrant O ficer of the Day, sitting stiffly on a couch, was visibly
startled. The
briefcase at his feet was crammed with authorization codes for nuclear war. Der Heer calmed him
with a
repetitive gesture of his hand, fingers spread, pal mdown. The officer gave an apologetic snile.
"That's Vega? That's what all the fuss is about?" the President asked with some di sappoi ntnent.
The photo
opportunity for the press was now over, and her eyes had becone al nost dark-adapted after the
onsl aught
of flashbulbs and television lighting. The pictures of the President gazing steely-eyed through
t he Nava
bservatory tel escope that appeared in all the papers the next day were, of course, a mnor sham
She had
been unable to see anything at all through the tel escope until the photographers had |eft and
dar kness
returned. "Why does it wiggle?"
"I't's turbulence in the air, Ms. President," der Heer explained. "Warm bubbles of air go by and
distort the
i mge. "
"Like looking at Si across the breakfast table when there's a toaster between us. | can renenber
seei ng
one whole side of his face fall off," she said affectionately, raising her voice so the
presidential consort,
standi ng nearby tal king to the uniforned Conmandant of the Cbservatory, could overhear.
"Yeah, no toaster on the breakfast table these days,"” he replied am ably.

Seynmour Lasker was before his retirement a high official of the International Ladies Garnent

VWor ker s

Uni on. He had net his wife decades before when she was representing the New York Grl Coat
Conpany,

and they had fallen in | ove over a protracted | abor settlenent. Considering the present novelty of
both their

positions, the apparent health of their relationship was noteworthy.

"I can do without the toaster, but |'mnot getting enough breakfasts with Si." She inflected her
eyebr ows

in his general direction, and then returned to the nonocul ar eyepiece. "It |looks |like a blue
anmoeba, all

squi shy."

After the difficult crewselection neeting, the President was in a lighthearted frame of mnd. Her
col d was

al nost gone.

"What if there was no turbul ence, Ken? What would | see then?”

"Then it would be just |ike Space Tel escope above the Earth's atnosphere. You'd see a steady,
unflickering point of light."

"Just the star? Just Vega? No planets, no rings, no |laser battle stations?"

"No, Ms. President. Al that would be nmuch too small and faint to see even with a very big

tel escope.”

"Well, | hope your scientists know what they're doing," she said in a near whisper. "We' re making
an

awful |ot of conmitnents on sonething we've never seen."

Der Heer was a little taken aback. "But we've seen thirty-one thousand pages of text--pictures,
wor ds,

pl us a huge priner."
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"I'n my book, that's not the same as seeing it. It's alittle too. . . inferential. Don't tell ne

about scientists

all over the world getting the sane data. | know all that. And don't tell ne about how cl ear and

unanbi guous the blueprints for the Machine are. | know that too. And if we back out, soneone el se
is sure

to build the Machine. | know all those things. But |I'mstill nervous."

The party anmbl ed back through the Naval Cbservatory conpound to the Vice President's residence.
Tentative agreenents on crew sel ecti on had been painstakingly worked out in Paris in the |ast
weeks. The

United States and the Soviet Union had argued for two crew positions each; on such natters they
wer e

reliable allies. But it was hard to sustain this argunment with the other nations in the Wrld
Message

Consortium These days it was nuch nore difficult for the United States and the Soviet Union--even
on

i ssues on which they agreed--to work their way with the other nations of the world than had once
been the

case.

The enterprise was now widely touted as an activity of the human species. The name "Wrld Message
Consortium was about to be changed to "Wirld Machi ne Consortium"™ Nations with pieces of the
Message

tried to use this fact as an entree for one of their nationals as a menber of the crew. The
Chinese had quietly

argued that by the niddle of the next century there would be one and a half billion of themin the
wor | d, but

with many born as only children because of the Chinese experinent on state-supported birth
control. Those

children, once grown, would be brighter, they predicted, and nore enptionally secure than children
of ot her

nations with less stringent rules on fanily size. Since the Chinese would thus be playing a nore
pr omi nent

role in wrld affairs in another fifty years, they argued, they deserved at |east one of the five
seats on the

Machine. It was an argunment now being discussed in many nations by officials with no
responsibility for the

Message or the Machi ne.

Eur ope and Japan surrendered crew representati on in exchange for nmajor responsibility for the
construction of Machi ne conponents, which they believed woul d be of major econonmic benefit. In the
end, a

seat was reserved for the United States, the Soviet Union, China, and India, with the fifth seat
undeci ded.

This represented a long and difficult nultilateral negotiation, with population size, economc

i ndustrial, and

mlitary power, present political alignments, and even a little of the history of the human
speci es as

consi der ati ons.

For the fifth seat, Brazil and Indonesia nade representations based on popul ati on size and

geogr aphi ca

bal ance; Sweden proposed a noderating role in case of political dis- putes; Egypt, lraq, Palostan
and Saud

Arabi a argued on grounds of religious equity. O hers suggested that at least this fifth seat
shoul d be deci ded

on grounds of individual nerit rather than national affiliation. For the nonment, the decision was
left in Iinbo,

awild card for later

In the four selected nations, scientists, national |eaders, and others were going through the
exerci se of

choosing their candi dates. A kind of national debate ensued in the United States. In surveys and
opi ni on

polls, religious |eaders, sports heroes, astronauts, Congressional Medal of Honor w nners,
scientists, novie
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actors, a former presidential spouse, television talk show hosts and news anchors, nenbers of
Congr ess,
mllionaires with political anbitions, foundation executives, singers of country-and-western and
r ock- and-
roll nusic, university presidents, and the current Mss Anerica were all endorsed with varying
degrees of
ent husi asm
By long tradition, ever since the Vice President's residence was noved to the grounds of the Nava
Cbservatory, the house servants had been Filipino petty officers on active duty in the U S. Navy.
Weari ng
smart blue blazers with a patch enbroidered "Vice President of the United States,
serving
cof fee. Most of the participants in the all-day crewselection neeting had not been invited to
this inform
eveni ng session
It had been Seynour Lasker's singular fate to be Anerica's first First Gentleman. He bore his
burden--the
editorial cartoons, the smarny jokes, the witticismthat he had gone where no man had gone before--
with
such di -rectness and good nature that at |ast America was able to forgive himfor marrying a wonan
with the
nerve to imagi ne that she could |l ead half the world. Lasker had the Vice President's wi fe and
t eenaged son
| aughi ng uproariously as the President guided der Heer into an adjacent |ibrary annex.
"Al right," she began. "There's no official decision to be made today and no public announcenent
of our
deliberations. But let's see if we can sumup. W don't know what the goddamm Machine will do, but
it's a
reasonabl e guess that it goes to Vega. Nobody has the slightest idea of howit would work or even
how | ong
it would take. Tell nme again, how far away is Vega?" ~Twenty-six |light-years, M. President."

"And so if this Machine were a kind of spaceship and could travel as fast as light--1 know
it can't
travel as fast as light, only close to it, don't interrupt--then it would take twenty-six years
for it to get there
but only as we nmeasure tine here on Earth. Is that right, der Heer?"
"Yes. Exactly. Plus maybe a year to get up to light speed and a year to decelerate into the Vega
system
But fromthe standpoint of the crew nenbers, it would take a I ot |ess. Maybe only a coupl e of
years,
dependi ng on how close to |ight speed they travel."
"For a biologist, der Heer, you' ve been learning a | ot of astronony."
“Thank you, Ms. President. |I've tried to i merse nyself in the subject."
She stared at himfor just a nonment and then went on. "So as |ong as the Machi ne goes very cl ose
to the
speed of light, it mght not matter nmuch how old the crew nenbers are. But if it takes ten or
twenty years or
nore--and you say that's possible--then we ought to have sonebody young. Now, the Russians aren't
buying this argunent. We understand it's between Arkhangel sky and Lunacharsky, both in their
sixties."
She had read the nanes somewhat haltingly off a file card in front of her.
"The Chinese are alnpst certainly sending Xi. He's also in his sixties. So if | thought they knew
what

they were now

they're doing, 1'd be tenpted to say, "Wat the hell, let's send a sixty-year-old man.' "

Drumin, der Heer knew, was exactly sixty years old. "On the other hand . . ." he counterposed. "I
know, |

know. The Indian doctor; she's in her forties. . . . In a way, this is the stupidest thing | ever
heard of. W're

pi cki ng sonebody to enter the A ynpics, and we don't know what the events are. | don't know why
we're

tal ki ng about sending scientists. Mahatma Gandhi, that's who we should send. O, while we're at
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it, Jesus

Christ. Don't tell nme they're not available, der Heer. | know that."

"When you don't know what the events are, you send a decathl on chanpion.”

"And then you discover the event is chess, or oratory, or scul pture, and your athlete finishes
| ast. Okay,

you say that it ought to be sonmeone who's thought about extraterrestrial |ife and who's been
intimately

i nvolved with the recei pt and decrypting of the Message."

"At least a person like that will be intinmately involved with how the Vegans think. O at |east
how t hey

expect us to think."

"And for really top-rate people, you say that reduces the field to three."

Agai n she consulted her notes. "Arroway, Drumiin, and . . . the one who thinks he's a Ronan
general ."

"Dr. Valerian, Ms. President. | don't know that he thinks he's a Ronman general; it's just his
nane. "

"Val erian woul dn't even answer the Selection Cormittee's questionnaire. He wouldn't consider it
because he won't leave his wife? Is that right? I'"'mnot criticizing him He's no dope. He knows
how t o nmake

a relationship work. It's not that his wife is sick or anything?"

"No, as far as | know, she's in excellent health."”

"Good. Good for them Send her a personal note from nme--sonething about how she nmust be sone
wonan for an astrononer to give up the universe for her. But fancy up the | anguage, der Heer. You
know

what | want. And throw in sone quotation. Poetry, nmaybe. But not too gushy.
finger

at him "Those Val erians can teach us all something. Wiy don't we invite themto a state dinner?
The King

of Nepal's here in two weeks. That'll be about right."

Der Heer was scribbling furiously. He would have to call the Wite House Appointnents Secretary at
hone

as soon as this neeting was over, and he had a still nmore urgent call. He had not been able to get
to the

tel ephone for hours. "So that | eaves Arroway and Drunlin. She's sonething |ike twenty years
younger, but

She waved her i ndex

he's in terrific physical shape. He hang-glides, skydives, scuba dives . . . he's a brilliant
scientist, he helped in

a big way to crack the Message, and he'll have a fine time arguing with all the other old nen. He
didn't

wor k on nucl ear weapons, did he? | don't want to send anybody who worked on nucl ear weapons.

"Now, Arroway's also a brilliant scientist. She's led this whole Argus Project, she knows all the
ins and

outs of the Message, and she has an inquiring nind. Everybody says that her interests are very
broad. And

she'd convey a younger Anmerican image." She paused.

"And you |ike her, Ken. Nothing wong with that. | |ike her too. But sonetines she's a | oose
cannon. Did

you listen carefully to her questionnaire?"

"I think I know t he passage you're tal king about, Ms. President. But the Sel ection Conmittee had
been

aski ng her questions for alnobst eight hours and soneti nes she gets annoyed at what she considers
dunb

questions. Drumin's the same way. Maybe she learned it fromhim She was his student for a while,
you

know. "

"Yeah, he said some dunb things, too. Here, it's supposed to be all cued up for us on this VCR
First

Arroway's questionnaire, then Drumin's. Just press the “play' button, Ken."

On the television screen, Ellie was being interviewed in her office at the Argus Project. He could
even

make out the yellow ng piece of paper with the quote from Kaf ka. Perhaps, all things considered,
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Ellie

woul d have been happi er had she received only silence fromthe stars. There were |ines around her
nmout h

and bags under her eyes. There were also two unfamiliar vertical creases on her forehead just
above her

nose. Ellie on videotape | ooked terribly tired, and der Heer felt a pang of guilt.

"What do | think of "the world population crisis'?" Ellie was saying. "You nean am| for it or
against it?

You think this is a key question |I'mgoing to be asked on Vega, and you want to rmake sure | give
the right

answer ? Ckay. Overpopulation is why I'min favor of honbsexuality and a celibate clergy. A
celibate clergy

is an especially good idea, because it tends to suppress any hereditary propensity toward
fanaticism"”

Ellie waited, deadpan, indeed frozen, for the next question. The President had pushed the "pause"
but t on.

"Now, | adnmit that sone of the questions nmay not have been the best," the President continued.
"But we

didn't want anybody in such a prominent position, on a project with really positive international
i mpl i cati ons,

who turns out to be sone racist bozo. W want the devel oping world on our side in this one. W had
a good

reason to ask a question like that. Don't you find her answer shows sone . . . lack of tact? She's
a bit of a

Wi seass, your Dr. Arroway. Now take a look at Drumin."

Wearing a bl ue pol ka-dot bow tie, Drunmlin was | ooking tanned and very fit. "Yes, | know we al
have
enotions,"” he was saying, "but let's bear in mnd exactly what enotions are. They're notivations

for

adaptive behavior froma tinme when we were too stupid to figure things out. But | can figure out
that if a

pack of hyenas are headed toward nme with their fangs bared there's trouble ahead. | don't need a
few cc's of

adrenaline to help ne understand the situation. | can even figure out that it m ght be inportant
for me to

make sone genetic contribution to the next generation. | don't really need testosterone in ny

bl oodstreamto

help me along. Are you sure that an extraterrestrial being far in advance of us is going to be
saddl ed with

enotions? | know there are people who think I"mtoo cold, too reserved. But if you really want to
understand the extraterrestrials, you'll send ne. I'mnore |like themthan anyone el se you'l
find."

"Some choice!l" the President said. "The one's an atheist, and the other thinks he's from Vega

al ready. Wy

do we have to send scientists? Wiy can't we send sonebody . . . nornal? Just a rhetorica
question," she
qui ckly added. "I know why we have to send scientists. The Message is about science and it's

witten in
scientific |language. Science is what we know we share with the beings on Vega. No, those are good
reasons,
Ken. | remenber them'

"She's not an atheist. She's an agnostic. Her mnd is open. She's not trapped by dogma.
She's
intelligent, she's tough, and she's very professional. The range of her know edge is broad. She's
just the
person we need in this situation."”
"Ken, |'m pleased by your comitnent to uphold the integrity of this project. But there's a great
deal of
fear out there. Don't think I don't know how nuch the nmen out there have had to swal |l ow al r eady.
Mor e
than half the people | talk to believe we've got no business building this thing. If there's no
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turni ng back,
they want to send sonebody absolutely safe. Arroway may be all the things you say she is, but safe
she isn't.

I"mcatching a lot of heat fromthe Hill, fromthe Earth-Firsters, fromny own National Comittee,
fromthe
churches. | guess she inpressed Palnmer Joss in that California neeting, but she nanaged to

infuriate Billy Jo

Rankin. He called ne up yesterday and said “Ms. President'--he can't disguise his distaste at
saying ~Ms.'--

"Ms. President,' he says, “that Machine's gonna fly straight to God or the Devil. \Wichever one it
is, you

better send an honest-to-God Christian.' He tried to use his relationship with Palner Joss to
nmuscle me, for

God's sake. | don't think there's any doubt he was angling to go himself. Drumin's going to be
much nore

acceptabl e to sonebody |ike Rankin than Arroway is.

"I recognize Drumin's sonething of a cold fish. But he's reliable, patriotic, sound. He has

i mpeccabl e

scientific credentials. And he wants to go. No, it has to be Drumin. The best | can offer is to
have her as

backup. "

"Can | tell her that?"

"W can't have Arroway knowi ng before Drumin, can we? |I'Il et you know the nonent a fina
deci si on

is made and we've informed Drumin. . . . Ch, cheer up, Ken. Don't you want her to stay here on
Eart h?"

It was after six when Ellie finished her briefing of the State Departnment's "Tiger Team that was
backst oppi ng the American negotiators in Paris. Der Heer had promsed to call her as soon as the
crew

sel ection neeting was done. He wanted her to hear from hi mwhet her she had been sel ected, not from
anybody el se. She had been insufficiently deferential to the exami ners, she knew, and night |ose
out for that

reason anong a dozen others. Neverthel ess, she guessed, there might still be a chance.

There was a nessage waiting for her at the hotel--not a pink "while you were out” formfilled in
by the

hotel operator, but a seal ed unstanped hand-delivered letter. It read: "Meet ne at the Nationa
Sci ence and

Technol ogy Museum 8:00 pmtonight. Palmer Joss.”

No hell o, no expl anations, no agenda, and no yours truly, she thought. This really is a nman of
faith. The

stationery was her hotel's, and there was no return address. He nust have sauntered in this

af t er noon,

knowi ng fromthe Secretary of State hinself, for all she knew, that Ellie was in town, and
expecting her to

be in. It had been a tiresone day, and she was annoyed at having to spend any tinme away from

pi eci ng

toget her the Message. Although a part of her was reluctant to go, she showered, changed, bought a
bag of

cashews, and was in a taxi in forty-five m nutes.

It was about an hour before closing, and the museum was al nbst enpty. Huge dark nachi nery was
stuf fed

into every corner of a vast entrance hall. Here was the pride of the nineteenth-century
shoenaki ng, textile,

and coal industries. A steamcalliope fromthe 1876 Exposition was playing a jaunty piece,
originally witten

for brass, she judged, for a tourist group fromWst Africa. Joss was nowhere to be seen. She
suppr essed

the inmpulse to turn on her heel and | eave.

If you had to neet Palner Joss in this nuseum she thought, and the only thing you had ever tal ked
to him

about was religion and the Message, where would you neet hin? It was a little |like the frequency
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sel ection

problemin SETI: You haven't yet received a nessage from an advanced civilization and you have to
deci de

on whi ch frequenci es these bei ngs--about whom you know virtually nothing, not even their existence-
- have

decided to trans- mit. It nust involve sone know edge that both you and they share. You and they
certainly

bot h know what the nbst abundant kind of atomin the universe is, and the single radio frequency
at which it

characteristically absorbs and enmits. That was the | ogic by which the 1420 negahertz |ine of
neutral atomc

hydrogen had been included in all the early SETI searches. What would the equival ent be here?

Al exander

Graham Bel | ' s tel ephone? The tel egraph? Marconi's-- O course.

"Does this nuseum have a Foucault pendul un?" she asked the guard.

The sound of her heels echoed on the marble floors as she approached the rotunda. Joss was | eaning
over

the railing, peering at a nosaic tile representation of the cardinal directions. There were smal |
vertical hour

mar ks, some upright, others evidently knocked down by the bob earlier in the day. Around 7 PM
SOreone

had stopped its swing, and it now hung notionless. They were entirely alone. He had heard her
approach for

a mnute at | east and had said nothing.

"You' ve decided that prayer can stop a pendul un?" She snil ed.

"That woul d be an abuse of faith," he replied. "I don't see why. You'd nmake an awful |ot of
converts. It's
easy enough for God to do, and if | renmenber correctly, you talk to Hmregularly. . . . That's

not it, huh?

You really want to test my faith in the physics of harnonic oscillators? Ckay."

A part of her was amazed that Joss would put her through this test, but she was deternined to pass
muster. She let her handbag slide off her shoul der and renoved her shoes. He gracefully hurdled
the brass

guardrail and hel ped her over. They half wal ked and half slid down the tiled slope until they were
st andi ng

al ongsi de the bob. It had a dull black finish, and she wondered whether it was made of steel or

| ead.

"You'll have to give ne a hand," she said. She could easily put her arns around the bob, and

t oget her they

wrestled it until it was inclined at a good angle fromthe vertical and flush agai nst her face.
Joss was

wat ching her closely. He didn't ask her whether she was sure, he neglected to warn her about
falling

forward, he offered no cautions about giving the bob a horizontal component of velocity as she |et
go.

Behi nd her was a good neter or nmeter and a half of level floor, before it started sl oping upward
to become a

circunferential wall. If she kept her wits about her, she said to herself, this was a | ead-pi pe
cinch. She let go.

The bob fell away from her. The period of a sinple pendulum she thought a little giddily, is 2 ?
squar e root

L over g, where L is the length of the pendulumand g is the acceleration due to gravity. Because
of friction

in the bearing, the pendul um can never swi ng back farther than its original position. Al | have
to do is not

sway forward, she rem nded herself.

Near the opposite railing, the bob slowed and came to a dead stop. Reversing its trajectory, it
was

suddenly noving nuch faster than she had expected. As it careened toward her, it seened to grow
alarmingly in size. It was enornous and al nost upon her. She gasped.

"I flinched," Ellie said in disappointnment as the bob fell away fromher. "Only the littlest bit."
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"No, | flinched."

"You believe. You believe in science. There's only a tiny sm dgen of doubt."

"No, that's not it. That was a mllion years of brains fighting a billion years of instinct.
That's why your

job is so nmuch easier than nine."

"In this matter, our jobs are the sanme. My turn
hi ghest poi nt

inits trajectory.

"But we're not testing your belief in the conservation of energy."

He smled and tried to dig in his feet. "Wat you doin' down there?" a voice asked. "Are you fol ks
crazy?"

A museum guard, dutifully checking that all visitors would | eave by closing tine, had cone upon
this

unlikely prospect of a man, a wonan, a pit and a pendulumin an otherw se deserted recess of the
caver nous

bui | di ng.

"Ch, it's all right, officer," Joss said cheerfully. "W're just testing our faith."

"You can't do that in the Smithsonian Institution," the guard replied. "This is a nuseum"

Laughi ng, Joss and Ellie westled the bob to a nearly stationary position and cl anbered up the
sloping tile

wal | s.

"It nmust be permitted by the First Amendnent," she said.

"Or the First Conmmandnent," he replied. She slipped on her shoes, shoul dered her bag, and, head
hel d hi gh,

acconpani ed Joss and the guard out of the rotunda. Wthout identifying thenselves and w t hout

bei ng

recogni zed, they managed to talk himout of arresting them But they were escorted out of the
museum by a

tight phal anx of uniforned personnel, who were concerned perhaps that Ellie and Joss ni ght next
sidle

aboard the steamcalliope in pursuit of an elusive God.

he said, and jarringly grabbed the bob at the

The street was deserted. They wal ked wordl essly along the Mall. The night was clear, and Ellie
nmade out

Lyra agai nst the horizon

"The bright one over there. That's Vega," she said. He stared at it for a long tine. "That
decodi ng was a

brilliant achievement,"” he said at |ast.

"Ch, nonsense. It was trivial. It was the easi est nmessage an advanced civilization could think of.
It would

have been a genuine disgrace if we hadn't been able to figure it out."

"You don't take conplinments well, 1've noticed. No, this is one of those discoveries that change
t he

future. Qur expectations of the future, anyway. It's like fire, or witing, or agriculture. O the
Annunci ation."

He stared again at Vega. "If you could have a seat in that Machine, if you could ride it back to
its Sender,

what do you think you would see?"

"Evolution is a stochastic process. There are just too many possibilities to nmake reasonabl e
predi ctions

about

what life el sewhere nmight be like. If you had seen the Earth before the origin of life, would you
have

predicted a katydid or a giraffe?"

"I know the answer to that question. | guess you imagine that we just nake this stuff up, that we
read it in

some book, or pick it up in sonme prayer tent. But that's not howit is. | have certain, positive
know edge

fromny own direct experience. | can't put it any plainer than that. | have seen God face to
face."

About the depth of his conmitment there seemed no doubt. "Tell me about it." So he did
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"Ckay," she said finally, "you were clinically dead, then you revived, and you renmenber rising

t hrough t he

darkness into a bright light. You saw a radiance with a human formthat you took to be God. But

t here was

nothing in the experience that told you the radi ance nade the universe or laid down noral |aw. The
experience is an experience. You were deeply noved by it, no question. But there are other
possi bl e

expl anations. "

"Such as?"

"Well, like birth. Birth is rising through a long, dark tunnel into abrilliant [ight. Don't forget
how brilliant

it is--the baby has spent nine nonths in the dark. Birth is its first encounter with l[ight. Think
of how amazed

and awed you'd be in your first contact with color, or light and shade, or the hunman face--which
you're

probably preprogramed to recogni ze. Maybe, if you al nost die, the odoneter gets set back to zero
for a

moment. Understand, | don't insist on this explanation. It's just one of many possibilities. |'m
suggesti ng

you may have mnisinterpreted the experience."

"You haven't seen what |'ve seen.” He | ooked up once nore at the cold flickering blue-white |ight
from

Vega, and then turned to her. "Don't you ever feel . . . lost in your universe? How do you know
what to do,

how to behave, if there's no God? Just obey the | aw or get arrested?"

"You're not worried about being lost, Palmer. You're worried about not being central, not the
reason the

uni verse was created. There's plenty of order in ny universe. Gravitation, electromagnetism

quant um

mechani cs, superunification, they all involve |aws. And as for behavior, why can't we figure out
what's in

our best interest--as a species?"

"That's a warnhearted and noble view of the world, I"'msure, and I'd be the last to deny that
there's

goodness in the hunan heart. But how nuch cruelty has been done when there was no | ove of God?"
"And how nuch cruelty when there was? Savonarol a and Torquenada | oved God, or so they said. Your

religion assunes that people are children and need a boogeyman so they'l|l behave. You want people
to
believe in God so they'|I|l obey the law. That's the only means that occurs to you: a strict secul ar

police force,
and the threat of punishnment by an all-seeing God for whatever the police overlook. You sell human

bei ngs

short.

"Pal ner, you think if | haven't had your religious experience | can't appreciate the magnificence
of your

god. But it's just the opposite. | listen to you, and | think. H's god is too snall! One paltry

pl anet, a few

t housand years--hardly worth the attention of a mnor deity, nuch |less the Creator of the

uni verse. "

"You're confusing me with sone other preacher. That nuseum was Brother Rankin's territory. |I'm
prepared for a universe billions of years old. | just say the scientists haven't proved it."
"And | say you haven't understood the evidence. How can it benefit the people if the conventional
wi sdom the religious “truths,' are a lie? Wien you really believe that people can be adults,
you'll preach a

di fferent sernon."

There was a brief silence, punctuated only by the echoes of their footfalls.

"I"'msorry if I've been a little too strident," she said. "It happens to ne fromtinme to tinme."
"l give you ny word. Dr. Arroway, |'Il carefully ponder what you' ve said this evening. You' ve
rai sed

some questions | should have answers for. But in the sane spirit, let ne ask you a few questions.
Ckay?"
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She nodded, and he continued. " Think of what consciousness feels like, what it feels like this

m nut e. Does

that feel like billions of tiny atonms wiggling in place? And beyond the bi ol ogi cal machi nery,
where in science

can a child I earn what |ove is? Here's--"

Her beeper buzzed. It was probably Ken with the news she had been waiting for. If so, it had been
a very

Il ong neeting for him Maybe it was good news neverthel ess. She glanced at the letters and nunbers
form ng

inthe liquid crystal: Ken's office nunber. There were no public tel ephones in sight, but after a
few m nutes

they were able to flag down a taxicab.

"I"'msorry | have to | eave so suddenly," she apol ogi zed. "I enjoyed our conversation, and |'l
t hi nk
seriously about your questions. . . . You wanted to pose one nore?"

"Yes. What is there in the precepts of science that keeps a scientist fromdoing evil?"

CHAPTER 15

Er bi um Dowel

The earth, that is sufficient, | do not want the
constel lations any nearer, | know they are very well
where they are, | know they suffice for those who

bel ong to them
-VALT VH TMAN
Leaves of Grass
"Song of the Open Road" (1855)

IT TOX Years, it was a technol ogi cal dream and a di pl omatic nightnmare, but finally they got
around to

bui | di ng the Machi ne. Various neol ogi sms were proposed, and project names evocative of ancient

myt hs.

But fromthe beginning everyone had called it sinply the Machine, and that becane its officia
desi gnati on.

The continui ng conplex and delicate international negotiations were described by Western editoria
witers

as "Machine Politics."” Wen the first reliable estinate of the total cost was generated, even the
titans of the

aerospace industry gasped. Eventually, it canme to half a trillion dollars a year for sone years,
roughly a third

of the total nmilitary budget--nuclear and conventional --of the planet. There were fears that
bui | di ng the

Machi ne would ruin the world econony. "Econonmic Warfare from Vega?" asked the London Econoni st.
The daily headlines in The New York Tines were, by any dispassionate neasure, nore bizarre than
any in the

now defunct National Enquirer a decade earlier

The record will show that no psychic, seer, prophet, or soothsayer, no person wth clained
precognitive

abilities, no astrol oger, no nunerol ogist, and no | ate-Decenber copywiter on "The Year Ahead" had
predi cted the Message or the Machine--much | ess Vega, prine nunbers, Adolf Hitler, the dynpics,
and

the rest. There were many clai ms, however, by those who had clearly foreseen the events but had
carel essly

negl ected to wite the precognition down. Predictions of surprising events al ways prove nore
accurate if not

set down on paper beforehand. It is one of those odd regularities of everyday life. Many religions
were in a

slightly different category: A careful and inmginative perusal of their sacred witings wll
reveal, it was

argued, a clear foretelling of these wondrous happeni ngs.

For others, the Machine represented a potential bonanza for the world aerospace industry, which
had been in
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worri some decline since the Hiroshim Accords took full force.

Very few new strategi c weapons systens were under devel opnment. Habitats in space were a grow ng
busi ness, but they hardly conpensated for the |loss of orbiting | aser battle stations and ot her
accoutrenents

of the strategic defense envisioned by an earlier administration. Thus, some of those who worried
about the

safety of the planet if the Machine were to be built swallowed their scruples when contenpl ating
t he

implications for jobs, profits, and career advancenent.

A wel | -placed few argued that there was no richer prospect for the high-technol ogy industries than
a

threat from space. There would have to be defenses, inmensely powerful surveillance radars,

event ual

out posts on Pluto or in the Oort Comet Cloud. No amobunt of discourse about military disparities
bet ween

terrestrials and extraterrestrials could daunt these visionaries. "Even if we can't defend

our sel ves agai nst

them" they asked, "don't you want us to see them comi ng?" There was profit here and they could
snell it.

They were building the Machine, of course, trillions of dollars' worth of Machine; but the Mchine
was only

the beginning, if they played their cards right.

An unlikely political alliance coal esced behind the reelection of President Lasker, which becane
in effect a

nati onal referendum on whether to build the Machi ne. Her opponent warned of Trojan Horses and
Doonsday Machi nes and the prospect of denoralization of Arerican ingenuity in the face of aliens
who had

already "invented everything." The President pronounced herself confident that Anmerican technol ogy
woul d

rise to the challenge and inplied, although she did not actually say, that American ingenuity
woul d

eventual Iy equal anything they had on Vega. She was re-elected by a respectable but by no neans
overwhel m ng margin.

The instructions thenselves were a decisive factor. Both in the priner on | anguage and basic
technol ogy and

in the Message on the construction of the Machine nothing was |eft unclear. Sonetines internediate
st eps

that seermed entirely obvious were spelled out in tedious detail--as when, in the foundations of
arithmetic, it

is proved that if two tines three equals six, then three tinmes two al so equals six. At every stage
of

construction there were checkpoints: The erbi um produced by this process should be 96 percent
pure, with

no nore than a fraction of a percent inpurity fromthe other rare earths. Wen Conmponent 31 is
conpl et ed

and placed in a 6 nolar solution of hydrofluoric acid, the remaining structural elenents should

| ook I'ike the

diagramin the acconpanying figure. Wen Conponent 408 is assenbl ed, application of a two
nmegagauss

transverse magnetic field should spin the rotor up to so many revol uti ons per second before it
returns itself

to a notionless state. If any of the tests failed, you went back and redid the whol e busi ness.
After a while you got used to the tests, and you expected to be able to pass them It was akin to
rote

menorization. Many of the underlying conponents, constructed by special factories designed from
scratch

by following the priner instructions, defied human understanding. It was hard to see why they
shoul d wor k.

But they did. Even in such cases, practical applications of the new technol ogies could be

cont enpl at ed
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Cccasional ly prom sing insights seenmed to be avail able for the skimmng--in netallurgy, for
exanple, or in

organi ¢ sem conductors. In sone cases several alternative technol ogies were supplied to produce an
equi val ent conponent; the extraterrestrials could not be sure, apparently, which approach woul d be
easi est

for the technol ogy of the Earth.

As the first factories were built and the first prototypes produced, pessini sm dim nished about
human ability

to reconstruct an alien technology froma Mssage witten in no known | anguage. There was the
heady

feeling of arriving unprepared for a school test and finding that you can figure out the answers
from your

general education and your conmon sense. As in all conpetently designed exam nations, taking it
was a

| earni ng experience. Al the first tests were passed: The erbiumwas of adequate purity; the

pi ctured

superstructure was left after the inorganic nmaterial was etched away by hydrofluoric acid; the
rotor spun up

as advertised. The Message flattered the scientists and engi- neers, critics said; they were
becom ng caught

up in the technology and | osing sight of the dangers.

For the construction of one conponent, a particularly intricate set of organic chem cal reactions
was

specified and the resulting product was introduced into a swi nm ng pool -si zed m xture of

f or mal dehyde and

aqueous ammoni a. The mass grew, differentiated, specialized, and then just sat there--exquisitely
nor e

conpl ex than anything like it humans knew how to build. It had an intricately branched network of
fine

hol | ow t ubes, through which perhaps sone fluid was to circulate. It was colloidal, pulpy, dark
red. It did not

make copies of itself, but it was sufficiently biological to scare a great many people. They
repeated t he

procedure and produced sonething apparently identical. How the end product could be significantly
nor e

conplicated than the instructions that went into building it was a nystery. The organi c mass
squatted on its

platformand did, so far as anyone could tell, nothing. It was to go inside the dodecahedron, just
above and

bel ow the crew area

I dentical machi nes were under construction in the United States and the Soviet Union. Both nations
had

chosen to build in fairly renmote places, not so nuch to protect population centers in case it was
a Doonsday

Machi ne as to control access by curiosity seekers, protesters, and the nedia. In the United States
t he

Machi ne was built in Woming; in the Soviet Union, just beyond the Caucasus, in the Uzbek S.S. R
New

factories were established near the assenbly sites. Wiere conponents could be nanufactured with
sonething like existing industry, manufacturing was w dely di spersed. An optical subcontractor in
Jena, for

exanpl e, would nake and test conponents to go to the American and Sovi et Machines; and to Japan
wher e

every conponent was systematically examnmi ned to understand how it worked, so far as was possible.
Progress out of Hokkai do had been sl ow.

There was concern that a conponent subjected to a test unauthorized in the Message m ght destroy
sone

subtl e synbiosis of the various conmponents in a functioning Ma- chine. A ngjor substructure of the
Machi ne

was three exterior concentric spherical shells, arranged with axes perpendi cul ar to each other,
and desi gned
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to spin at high velocities. The spherical shells were to have precise and intricate patterns cut
into them

Wuld a shell that had been whirled a few tines in an unauthorized test function inproperly when
assenbl ed

into the Machine? Wuld an inexperienced shell, by contrast, work perfectly?

Hadden | ndustries was the Anerican prinme contractor for Machi ne construction. Sol Hadden had

i nsi sted

on no unaut horized testing or even mounting of components intended for eventual assenbly into the
Machi ne. The instructions, he ordered, were to be followed to the bit, there being no letters per
se in the

Message. He urged his enployees to think of thensel ves as nedi eval necromancers, fastidiously
fol |l owi ng

the words of a magic spell. Do not dare to mi spronounce a syllable, he told them

Thi s was, dependi ng on which cal endrical or eschato-logical doctrine you fancied, two years before
t he

M1l ennium So nany people were "retiring," in happy anticipation of Doonsday or the Advent or
bot h, that

in sone industries skilled | aborers were in short supply. Hadden's willingness to restructure his
wor k force

to optim ze Machi ne construction, and to provide incentives for subcontractors, was seen to be a
maj or

factor in the American success so far

But Hadden had al so "retired"--a surprise, considering the well-known views of the inventor of

Pr eachni x.

"The chiliasts nade an atheist out of me," he was quoted as saying. Key decisions were still in
hi s hands, his

subordi nates said. But comunication with Hadden was via fast asynchronous telenetting: H s
subor di nat es

woul d | eave progress reports, authorization requests, and questions for himin a | ocked box of a
popul ar

scientific telenetting service. Hi s answers woul d come back in another |ocked box. It was a
pecul i ar

arrangenent, but it seened to be working. As the early, nost difficult steps were cleared and the
Machi ne

actual ly was beginning to take shape, | ess and |l ess was heard fromS. R Hadden. The executives of
t he

World Machine Consortium were concerned, but after what was described as a lengthy visit with M.
Hadden in an unreveal ed | ocation, they cane away reassured. Hi s whereabouts were unknown to
everyone

el se.

The worl d strategic inventories fell below 3,200 nucl ear weapons for the first time since the

nm ddl e 1950s.

Multilateral talks on the nore difficult stages of disarmanent, down to a m ni mum nucl ear
deterrent, were

maki ng progress. The fewer the weapons on one side, the nore dangerous woul d be the sequestering
of a

smal | nunber of weapons by the other. And with the nunmber of delivery systens--which were nuch
easi er

to verify--also dimnishing steeply, with new means of automatic nonitoring of treaty conpliance
bei ng

depl oyed, and with new agreenments on on-site inspection, the prospects for further reductions
seened good.

The process had generated a kind of nonentumof its own in the nminds of both the experts and the
public.

As occurs in the usual kind of arms race, the two powers were vying to keep up with one anot her
but this

time in arms reductions. In practical nmilitary terns they had not yet given up very nuch; they
still retained

the capability of destroying the planetary civilization. However, in the optimsmgenerated for
the future, in

t he hope engendered in the energing generation, this beginning had al ready acconplished nmuch.
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Ai ded

per haps by the inminent worldwi de MI1lennial celebrations) both secular and canonical, the nunber
of armed

hostilities between nations per year had dimnished still further. “The Peace of God," the
Car di na

Archbi shop of Mexico City had called it.

In Wom ng and Uzbeki stan new i ndustries had been created and whole cities were rising fromthe
ground. The cost was borne disproportionately by the industrialized nations, of course, but the
pro rata cost

for everyone on Earth was sonething |like one hundred dollars per year. For a quarter of the
Earth's

popul ati on, one hundred dollars was a significant fraction of annual incone. The noney spent on

t he

Machi ne produced no goods or services directly. But in stinulating newtechnology, it was deened a
gr eat

bargain, even if the Machine itself never worked.

There were many who felt that the pace had been too swift, that every step shoul d be understood
bef ore

moving on to the next. If the construction of the Machi ne took generations, it was argued, so
what ?

Spreadi ng the devel opnent costs over decades woul d | essen the econonic burden to the world econony
of

buil di ng the Machine. By many standards this was prudent advice, but it was difficult to

i mpl enent. How

coul d you devel op only one conponent of the Machine? Al over the world, scientists and engi neers
of

varying disciplinary persuasions were straining to be let |oose on those aspects of the Mchine

t hat

overl apped their areas of experti se.

There were sonme who worried that were the Machine not built quickly, it would never be built. The
Anerican President and the Soviet Premier had conmitted their nations to the construction of the
Machi ne.

This was not guaranteed for all possible successors. Also, for perfectly understandabl e persona
reasons,

those controlling the project wished to see it conpleted while they were still in positions of
responsibility.

Sonme argued that there was an intrinsic urgency to a Message broadcast on so nany frequencies so
| oudl y

and for so long. They were not asking us to build the Machi ne when we were ready. They were asking
us to

build it now The pace quickened.

Al'l the early subsystenms were based on el enentary technol ogi es described in the first part of the
priner.

The prescribed tests had been passed readily enough. As the later, nore conpl ex subsystens were
tested,

occasi onal failures were noted. This was apparent in both nations, but was nore frequent in the
Sovi et

Uni on. Since no one knew how the conmponents worked, it was usually inpossible to trace backwards
from

failure nmode to identification of the flawed step in the manufacturing process. In sone cases the
conponent s

were made in parallel by two different nmanufacturers, with conpetition for speed and accuracy. If
there were

two conponents, both of which had passed tests, there was a tendency for each nation to select the
domestic

product. Thus, the Machines that were being assenbled in the two countries were not absolutely

i denti cal

260 Finally, in Woning, the day cane to begin systens integration, the assenbling of the separate
components into a conplete Machine. It was likely to be the easiest part of the construction
process.
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Conpletion within a year or two seemed |likely. Sonme thought that activating the Machi ne woul d end
t he
world right on schedul e.

The rabbits were nmuch nore astute in Woning. O less. It was hard to figure out. The headlights
on the

Thunder bi rd had pi cked up an occasional rabbit near the road nore than once. But hundreds of them
organi zed in ranks--that custom apparently, had not yet spread from New Mexico to Womi ng. The
situation here was not nuch different fromArgus, Ellie found. There was a major scientific
facility

surrounded by tens of thousands of square kilometers of |ovely, alnost uninhabited | andscape. She
wasn' t

runni ng the show, and she wasn't one of the crew. But she was here, working on one of the grandest
enterprises ever contenplated. Surely, no matter what happened after the Machi ne was acti vated,
the Argus

di scovery woul d be judged a turning point in human history.

Just at the nonent when sone additional unifying force is needed, this bolt cones fromthe blue.
From t he

bl ack, she corrected herself. Fromtwenty-six |ight-years away, 230 trillion kilonmeters. It's hard
to think of

your primary allegiance as Scottish or Slovenian or Szechuanese when you're all being hailed
indiscrimnately by a civilization mllennia ahead of you. The gap between the nopst
technol ogi cal Iy backward

nation on the Earth and the industrialized nations was, certainly, rmuch smaller than the gap

bet ween t he

i ndustrialized nations and the beings on Vega. Suddenly, distinctions that had earlier seened
transfixing --

racial, religious, national, ethnic, linguistic, economc, and cultural---began to seema little
| ess pressing.

"We are all humans.
decades,

how i nfrequently sentinments of this sort had been expressed, especially in the nedia. W share the
sane

smal | planet, it was said, and--very nearly--the sane global civilization. It was hard to imagi ne
t he

extraterrestrials taking seriously a plea for preferential parley fromrepresentatives of one or
anot her

i deol ogi cal faction. The existence of the Message--even apart fromits enignmatic function--was

bi ndi ng up

the world. You could see it happening before your eyes.

Her nother's first question when she heard that Ellie had not been selected was "Did you cry?"
Yes, she

had cried. It was only natural. There was, of course, a part of her that |onged to be aboard. But
Drum in was

a first-rate choice, she had told her nother.

No deci sion had been made by the Soviets between Lunacharsky and Arkhangel sky; both would "train"
for the mission. It was hard to see what training mght be appropriate beyond understandi ng the
Machi ne as

best they, or anyone el se, could. Some Anericans charged that this was nerely an attenpt by the
Soviets to

acquire two principal Machine spokesnen, but Ellie thought this was nean-spirited. Both
Lunachar sky and

Arkhangel sky were extrenely capabl e. She wondered how t he Sovi ets woul d deci de which to send.
Lunacharsky was in the United States, but not here in Wom ng. He was in Washington with a high-

| evel

Sovi et del egation neeting with the Secretary of State and M chael Kitz, newly pronoted to Deputy
Secretary of Defense. Arkhangel sky was back in Uzbeki stan

The new nmetropolis growing up in the Wom ng w | derness was call ed Machi ne; Machi ne, Woming. Its
Sovi et counterpart was given the Russian equival ent, Makhina. Each was a conpl ex of residences,
utilities,

residential and business districts, and--nost of all--factories. Some of them were unpretentious,

This was a phrase you heard often these days. It was renmarkable, in previous
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at | east on

the outside. But in others you could see in a single glance their bizarre aspects--donmes and

m narets, mles

of intricate exterior piping. Only the factories that were adjudged potentially dangerous--those
manuf acturing the organi c conponents, for exanple--were here in the Wom ng wil derness.
Technol ogi es

better understood were distributed worldwi de. The core of the cluster of new industries was the
Syst ens

Integration Facility, built near what had once been Wagon-wheel, Womni ng, to which conpl eted
conponents were consigned. Sonetines Ellie would see a conponent arrive and realize that she had
been

the first human being ever to see it as a design drawi ng. As each new part was uncrated, she would
rush to

i nspect it. As components were nounted one upon another, and as subsystens passed their prescribed
tests,

she felt a kind of glow that she guessed was akin to maternal pride.

Ellie, Drumin, and Valerian arrived for a routine and | ong-schedul ed nmeeti ng on the now whol |y

r edundant

wor | dwi de nonitoring of the signal from Vega. Wic6 they arrived, they found everyone tal ki ng about
t he

burni ng of Babylon. It had happened in the early hours of the norning, perhaps at a tine when the
pl ace was

prowl ed only by its npst iniquitous and unregenerate habitués. A raiding party, equipped with
nmortars and

i ncendi aries, had struck sinultaneously through the Enlil and Ishtar gates. The Zi ggurat had been
put to the

torch. There was a photograph of inprobably and scantily clad people rushing fromthe Tenpl e of
Assur.

Remar kabl y, no one was killed, although there were many injuries.

Just before the attack, the New York Sun, a paper controlled by the Earth-Firsters and sporting a
gl obe

shattered by a lightning bolt on its nmasthead, received a call announcing that the attack was
under way. It

was divinely inspired retribution, the caller volunteered, carried out on behalf of decency and
Aneri can

nmorality, by those sick and tired of filth and corruption. There were statements by the president
of Babyl on,

Inc., decrying the attack and condeming an alleged crimnal conspiracy, but--at |east so far--not
a word

fromS. R Hadden, wherever he m ght be.

Because Ellie was known to have visited Hadden in Babylon, a few of the project personnel sought
out her

reaction. Even Drumin was interested in her opinion on this nmatter, although fromhis evident
know edge of

the geogra- phy of the place, it seened possible that he had visited it nore than once hinself.
She had no

troubl e i nagi ning himas charioteer. But perhaps he had only read about Babyl on. Photomaps had
been

publ i shed in the weekly newsnaga- zi nes.

Eventual | y, they got back to business. Fundanentally, the Message was continuing on the sane
frequenci es, bandpasses, tinme constants, and pol arizati on and phase nodul ati on; the Machi ne design
and the

primer were still sitting underneath the prinme nunbers and the A ynpic' broadcast. The
civilization in the

Vega system seened very dedi cated. O maybe they had just forgotten to turn off the transnmitter
Val eri an

had a faraway | ook in his eyes.

"Peter, why do you have to | ook at the ceiling when you think?"

Drumin was reputed to have nell owed over the last few years, but, as with this coment, his

ref orm was
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not al ways apparent. Being chosen by the President of the United States to represent the nation to
t he

extraterrestrials was, he would say, a great honor. The trip, he told his intimtes, would be the
crowni ng

point of his life. Hs wife, tenporarily transplanted to Wonm ng and still doggedly faithful, had
to endure the

sane slide shows presented to new audi ences of scientists and technicians building the Machi ne.

Si nce the

site was near his native Montana, Drumin visited there briefly fromtine to tine. Once Ellie had
driven him

to Mssoula. For the first time in their relationship, he had been cordial to her for a few
consecutive hours.

"Shhhh! I'mthinking," replied Valerian. "It's a noi se-suppression technique. I'mtrying to
mnimze the

distractions in ny visual field, and then you present a distraction in the audio spectrum You

m ght ask ne

why | don't just as well stare at a piece of blank paper. But the trouble is that the paper's too
small. | can

see things in ny peripheral vision. Anyway, what | was thinking is this: Wy are we still getting
the Hitler

message, the A ynpic broadcast? Years have passed. They nust have received the British Coronation
broadcast by now. Wiy haven't we seen sone cl ose-ups of Ob and Scepter and ernmine, and a voice in-
264 toning . . . now crowned as George the Sixth, by the Gace of God, King of England and
Nor t hern

Ireland, and Enperor of India' ?"

"Are you sure Vega was over England at the tine of the Coronation transm ssion?" Ellie asked.
"Yes, we checked that out within a few weeks of receipt of the A ynpic broadcast. And the
intensity was

stronger than the Hitler thing. 1'msure Vega could have picked up the Coronation transm ssion."
"You're worried that they don't want us to know everything they know about us?" she asked.
"They're in a hurry," said Valerian. He was given occasionally to del phic utterances.

"More likely," offered Ellie, "they want to keep reninding us that they know about Hitler."
"That's not entirely different fromwhat |I'm saying,"” Valerian replied.

"All right. Let's not waste too rmuch tine in Fantasy-land,"” Drunmlin groaned. He was al ways

i mpatient with

specul ation on extraterrestrial notivation. It was a total waste of tine to guess, he would say;
we'l | know

soon enough. Meanwhile, he urged all and sundry to concentrate on the Message; it was hard data--
redundant, unambi guous, brilliantly conposed.

"Here, alittle reality mght fix you two up. Wiy don't we go into the assenbly area? | think
they' re doing

systens integration with the erbium dowels."

The geonetric design of the Machine was sinple. The details were extrenely conplex. The five
chairs in

whi ch the crew would sit were anmi dships in the dodecahedron where it bul ged out nobst prom nently.
There

were no facilities for eating or sleeping or other bodily functions, clear evidence that the trip
aboard the

Machi ne--if there was one--would be short. Some thought this neant that the Machine, when

activat ed,

woul d qui ckly rendezvous with an interstellar space vehicle in the vicinity of the Earth. The only
difficulty

was that neticul ous radar and optical searches could find no trace of such a ship. It seened
scarcely likely

that the extraterrestrials had overl ooked el e- nmentary human physi ol ogi cal needs. Maybe the

Machi ne didn't

go anywhere. Maybe it did something to the crew. There were no instruments in the crew area,
nothing to

steer with, not even an ignition key--just the five chairs, pointed inward, so each crew nenber
coul d wat ch

the others. And there was a carefully prescribed upper linmt on the weight of the crew and their
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bel ongi ngs.

In practice, the constraint worked to the advantage of people of small stature.

Above and below the crew area, in the tapering part of the dodecahedron, were the organics, wth
their

intricate and puzzling architecture. Placed throughout the interior of this part of the
dodecahedr on,

apparently at random were the dowels of erbium And surrounding the dodecahedron were the three
concentric spherical shells, each in a way representing one of the three physical dinensions. The
shell s were

apparently nmagnetically suspended--at |east the instructions included a powerful nagnetic field
generator, '

and the space between the spherical shells and the dodecahedron was to be a hi gh vacuum

The Message did not nane any Machi ne conponent. Erbiumwas identified as the atomw th sixty-eight
protons and ninety-ni ne neutrons. The various parts of the Machine were al so described nunerically-
Conponent 31, for exanple. So the rotating concentric spherical shells were naned benzels by a
Czech

techni ci an who knew sonet hi ng of the history of technol ogy; Gustav Benzel had, in 1870, invented

t he

mer ry-go-round.

The design and function of the Machine were unfathonmed, it required whol e new technologies to
construct, but it was made of matter, the structure could be di agranmed--i ndeed cutaway

engi neering

drawi ngs had appeared in nass nedia all over the world--and its finished formwas readily
visual i zed. There

was a continuing nood of technol ogical optimnmsm

Drumin, Valerian, and Arroway went through the usual identification sequence, involving
credenti al s,

t hunbprint and voiceprint, and were then admtted to the vast assenbly bay. Three-story overhead
cranes

were positioning er- biumdowels in the organic matrix. Several pentagonal panels for the exterior
of the

dodecahedron were hanging froman elevated railroad track. Wile the Soviets had had sone

probl enms, the

U. S. subsystens had finally passed all their tests, and the overall architecture of the Mchine
was gradual |y

emerging. It's all coming together, Ellie thought. She | ooked to where the benzels woul d be
assenbl ed.

When compl eted, the Machine would | ook fromthe outside Iike one of those arnmillary spheres of the
Renai ssance astrononmers. What woul d Johannes Kepl er have made of all this?

The floor and the circunferential tracks at various altitudes in the assenbly building were
crowded with

techni ci ans, governnment officials, and representatives of the Wrld Machi ne Consortium As they
wat ched.

Val erian nentioned that the President had established an occasional correspondence with his wife,
who

woul d not tell Peter even what it was about. She had pl eaded the right of privacy.

The positioning of the dowels was al nost conpleted, and a major systens integration test was about
to be

attenpted for the first tine. Sone thought the prescribed nonitoring device was a gravity wave

tel escope

Just as the test was to begin, they wal ked around a stanchion to get a better view.

Suddenly Drumin was in the air, flying. Everything el se seened to be flying, too. It renm nded her
of the

tornado that had carried Dorothy to Oz. As in a slow notion film Drum in careened toward her

ar s

out stretched, and knocked her roughly to the ground. After all these years, she thought, was this
his notion

of a sexual overture? He had a lot to learn

It was never determned who did it. O ganizations publicly claimng responsibility included the
Eart h-
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Firsters, the Red Arnmy Faction, the Islanic Jihad, the now underground Fusion Energy Foundati on

t he Sikh

Separatists, Shining Path, the Khner Vert, the Afghan Renai ssance, the radical wi ng of Mdthers
Agai nst t he

Machi ne, the Reunified Re- unification Church, Orega Seven, the Doonsday Chiliasts (although Billy
Jo

Ranki n deni ed any connection and clainmed that the confessions were called in by the inpious, in a
dooned

attenpt to discredit God), the Broederbond, El Catorce de Febrero, the Secret Arny of the Kuom n-
t ang,

the Zionist League, the Party of God, and the newly resuscitated Synbi onese Liberation Front. Mst
of

t hese organi zations did not have the wherewi thal to execute the sabotage; the Iength of the Iist
was nerely

an i ndex of how wi despread opposition to the Machi ne had becone.

The Ku Klux Klan, the Anerican Nazi Party, the Denocratic National Socialist Party, and a few |ike-
m nded organi zations restrained thenselves and did not claimresponsibility. An influential
mnority of their

menber shi p believed that the Message had been di spatched by Hitler hinself. According to one
versi on, he

had been spirited off the Earth by Gernman rocket technology in May 1945, and quite sone progress
had

been nade by the Nazis in the intervening years.

"I don't know where the Machi ne was going," the President said sone nonths later, "but if it was
hal f as

whacked-out as this planet is, it probably wasn't worth the trip anyway."

As reconstructed by the Conmi ssion of Inquiry, one of the erbiumdowels was sundered by an
expl osi on;

the two pill box-shaped fragnents careened downward from a hei ght of twenty neters, and were al so
propelled laterally with considerable velocity. A weight-bearing interior wall was struck and
col | apsed under

the inmpact. Eleven people were killed and forty-eight injured. A nunber of nmjor Machine
conponents were

destroyed; and, since an explosion was not anmong the testing protocols prescribed by the Message,
t he

expl osi on mi ght have ruined apparently unaffected conponents. Wen you had no idea at all about
how t he

thi ng worked, you had to be very careful about building it.

Despite the profusion of organizations that craved credit, suspicion in the United States focused
i medi ately on two of the few groups that had not clainmed responsibility: the extraterrestrials
and the

Russi ans. Tal k about Doonsday Machines filled the air once again. The extraterrestrials had

desi gned t he

Machi ne to expl ode catastrophically when assenbl ed, but fortunately, some said, we were careless
in

assenbling it and only a small charge--perhaps the trigger for the Doonsday Machi ne--bl ew up. They
urged halting construction before it was too |late and burying the surviving conponents in wdely
di spersed

salt mines.

But the Commission of Inquiry found evidence that the Machine Disaster, as it came to be known,
was of

nmore Earthly origin. The dowels had a central ellipsoidal cavity of uni nown purpose, and its
interior wall

was lined with an intricate network of fine gadoliniumw res. This cavity had been packed wth
plastic

expl osive and a tiner, materials not on the Message's Inventory of Parts. The dowel had been
machi ned, the

cavity lined, and the finished product tested and sealed in a Hadden Cybernetics facility in Terre
Haut e,

I ndi ana. The gadoliniumwi ring had been too intricate to do by hand; robot servonechani sns were
required,
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and they in turn had required a major factory to be constructed. The cost of building the factory
was

defrayed entirely by Hadden Cybernetics, but there would be other, nore profitable, applications
for its

war es.

The other three erbiumdowels in the same | ot were inspected and reveal ed no pl astic expl osive.
(Sovi et

and Japanese crews had perforned a range of renote sensing experinents before daring to split
their dowels

open.) Sonebody had carefully packed a tanped charge and tiner into the cavity near the end of the
construction process in Terre Haute. Once out of the factory this dowel-- and those from ot her
bat ches- -

had been transported by special train and under armed guard to Womni ng. The tining of the

expl osi on and

the nature of the sabotage suggested soneone with know edge of the Machine construction; it was an
i nsi de

j ob.

But the investigation nade little progress. There were several dozen peopl e--technicians, quality
control

anal ysts, inspectors who seal ed the conponent for transshipnent--who had the opportunity to commt
t he

sabotage, if not the neans and the notivation. Those who failed polygraph tests had ironclad

al i bis. None of

the suspects let drop a confession in an unguarded nonent at the nei ghborhood bar. None began to
spend

more than their neans all owed. No one "broke" under interrogation. Despite what were said to be
Vi gor ous

efforts by | aw enforcenent agencies, the nystery renai ned unsol ved.

Those who believed the Soviets responsible argued that their notive was to prevent the United

St at es

fromactivating its Machine first. The Russians had the technical capability for the sabotage,
and, of course,

det ai | ed knowl edge of Machine construction protocols and practice on both sides of the Atlantic.
As soon as

the di saster occurred, An-atoly Coldmann, a forner student of Lunacharsky's, who was working as
Sovi et

I'iaison in Womning, urgently called Mdscow and told themto take down all their dowels. At face
value, this

conversati on--whi ch had been routinely nonitored by the NSA--seemed to show no Russian

i nvol venent,

but sone argued that the phone call was a shamto deflect suspicion, or that Goi dmann had not been
told of

t he sabot age beforehand. The argurment was picked up by those in the United States nmade uneasy by
the late

reducti on of tensions between the two nucl ear superpowers. Understandably, Mscow was outraged at
t he

suggesti on.

In fact, the Soviets were having nore difficulties in constructing their Mchine than was
general Iy known.

Usi ng the decrypted Message, the Mnistry of Medi um Heavy |Industry made considerable progress in
ore

extraction, netallurgy, machine tools, and the |ike. The new nicroel ectronics and cybernetics were
nor e

difficult, and nost of those conponents for the Soviet Machine were produced under contract

el sewhere in

Europe and in Japan. Even nore difficult for Soviet domestic industry was the organic chemstry,
much of

whi ch required techni ques devel oped in nol ecul ar bi ol ogy.

A nearly fatal blow had been dealt Soviet genetics when in the 1930s Stalin decided that nodern
Mendel i an

genetics was ideologically unsuitable, and decreed as scientifi-cally orthodox the crackpot
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genetics of a

politically sophisticated agriculturalist named Trofirn Lysenko. Two generations of bright Soviet
students

were taught essentially nothing of the fundamentals of heredity. Now, sixty years |ater, Soviet
nmol ecul ar

bi ol ogy and genetic engi neering were conparatively backward, and few nmajor discoveries in the

subj ect had

been nade by Soviet scientists. Something sinilar had happened, but abortively, in the United
States, where

for theol ogical reasons attenpts had been nade to prevent public school students from | earning
about

evol ution, the central idea of nodern biology. The issue was clear-cut, because a fundanentali st
interpretation of the Bible was .widely held to be inconsistent with the evolutionary process.
Fortunately for

Anmeri can nol ecul ar bi ol ogy, the fundanmentalists were not as influential in the United States as
Stalin had

been in the Soviet Union.

The National Intelligence Estimate prepared for the President on the matter concluded that there
was no

evi dence of Soviet involvenent in the sabotage. Rather, since the Soviets had parity with the
Anericans in

crew nenbership, they had strong incentives to support the conpletion of the American Machine. "If
your

technology is at Level Three," explained the Director of Central Intelligence, "and your adversary
i s ahead

of you at Level Four, you're happy when, out of the blue, Level Fifteen technol ogy appears.

Provi ded you

have equal access to it and adequate resources.
t he

Sovi ets were responsi bl e for the explosion, and the President said as much publicly on nore than
one

occasi on. But old habits die hard.

"No crackpot group, however well organized, will deflect humanity fromthis historic goal," the

Pr esi dent

declared. In practice, though, it was now nuch nore difficult to achieve a national consensus. The
sabot age

had given new life to every objection, reasonable and unreasonable, that had earlier been raised.
Only the

prospect of the Soviets' conpleting their Machine kept the Anerican project going.

Few officials of the American governnent believed

His wife had wanted to keep Drumin's funeral a fanily affair, but in this, as in nuch el se, her
wel | - neani ng

intentions were thwarted. Physicists, parasailors, hang-gliding aficionados, government officials,
scuba

ent husi asts, radi o astrononers, sky divers, aquapl aners, and the world SETI community all wanted
to attend.

For a while, they had contenplated hol ding the services at the Cathedral of St. John the Divine in
New Yor k

City, as the only church in the country of adequate size. But Drumin's wife won a small victory,
and the

cerenony was held outdoors in his honetown of M ssoula, Mntana. The authorities had agreed
because

M ssoul a sinplified the security problens.

Al t hough Val erian was not badly injured, his physicians advised hi magainst attending the funeral
nevert hel ess, he gave one of the eulogies froma wheelchair. Drumin's special genius was in
knowi ng what

questions to ask. Valerian said. He had approached the SETI problem skeptically, because

skeptici smwas at

the heart of science. Once it was clear that a Message was being received, no one was nore

dedi cat ed or

resourceful in figuring it out. The Deputy Secretary of Defense, Mchael Kitz, representing the
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Pr esi dent,

stressed Drumin's personal qualities--his warnth, his concern for the feelings of others, his
brilliance, his

remarkabl e athletic ability. If not for this tragic and dastardly event, Drum in would have gone
down in

history as the first American to visit another star

No peroration fromher, Ellie had told der Heer. No press interviews. Mybe a few photographs--she
under st ood the inportance of a few photographs. She didn't trust herself to say the right thing.
For years

she had served as a kind of public spokesperson for SETI, for Argus, and then for the Message and
t he

Machine. But this was different. She needed sone time to work this one through

As nearly as she could tell, Drumin had died saving her life. He had seen the expl osion before

ot hers heard

it, bad spied the several -hundred-kil ogram mass of erbiumarcing toward them Wth his quick

refl exes, he

had | eaped to push her back behind the stanchion. She had nentioned this as a possibility to der
Heer, who

272 replied, "Drumin was probably | eaping to save hinself, and you were just in the way." The
remark was

ungraci ous; was it also intended to be ingratiating? O perhaps, der Heer had gone on, sensing her
di spl easure, Drumin had been thrown into the air by the concussion of the erbiumhitting the

st agi ng

surf ace.

But she was absolutely sure. She had seen the whole thing. Drumin's concern was to save her life.
And he

had. Except for a few scratches, Ellie was physically unhurt. Valerian, who had been entirely
protected by

the stanchi on, had both | egs broken by a collapsing wall. She had been fortunate in nore ways than
one. She

had not even been knocked unconsci ous.

Her first thought--as soon as she had understood what had happened--was not for her old teacher
Davi d

Drumin crushed horribly before her eyes; not amazenent at the prospect of Drunmlin giving up his
life for

hers; not the setback to the entire Machine Project. No, clear as a bell, her thought had been
can go, they'll
have to send ne, there's nobody else, | get to go.

She had caught herself in an instant. But it was too |ate. She was aghast at her self-involvenent,
at the

contenpti bl e egoti smshe had revealed to herself in this nmonent of crisis. It didn't matter that
Drunmin m ght

have had simlar failings. She was appalled to find them even nonentarily, within her--so

Vi gor ous,

busy, planning future courses of action, oblivious of everything except herself. Wat she detested
nost was

t he absol ute unsel fconsci ousness of her ego. It nade no apol ogi es, gave no quarter, and plunged
on. It was

unwhol esonme. She knew it would be inpossible to tear it out, root and branch. She would have to
wor k on

it patiently, reason with it, distract it, nmaybe even threaten it.

When the investigators arrived on the scene, she was uncomuni cative. "lI'mafraid | can't tell you
nmuch.

The three of us were wal king together in the staging area and suddenly there was an expl osi on and

everything was flying up into the air. I'msorry | can't help. | wish | could." She made it clear

to her

col | eagues that she did not want to talk about it, and disappeared into her apartnent for so |ong
that they
sent a scouting party to inquire after her. She tried recalling every nuance of the incident. She
tried to
reconstruct their conversation before they had entered the staging area, what she and Drumin had
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tal ked

about on their drive to Mssoula, what Drumin had seened |ike when she first net himat the

begi nni ng of

her graduate school career. Gradually she discovered that there was a part of her that had w shed
Drumin

dead- - even before they became conpetitors for the Anerican seat on the Machine. She hated himfor
havi ng di m ni shed her before the other students in class, for opposing Argus, for what he had said
to her the

monent after the Hitler filmhad been reconstructed. She had wanted hi m dead. And now he was dead.
By a

certain reasoning--she recognized it inmredi ately as convol uted and spurious--she believed herself
responsi bl e.

Wul d he even have been here if not for her? Certainly, she told herself; soneone el se woul d have
di scovered the Message, and Drumin would have leaped in. So to say. But had she not-through her
own

scientific carel essness, perhaps--provoked himinto deeper involvenent in the Machi ne Project?
Step by

step, she worked through the possibilities. If they were distasteful, she worked especially hard
on them there

was sonet hing hiding there. She thought about nmen, men who for one reason or another she had
adm r ed

Drumin. Valerian. Der Heer. Hadden. . . . Joss. Jesse. . . . Staughton? . . . Her father. "Dr.

Ar r oway?"

Ellie was roused sonewhat gratefully fromthis neditation by a stout bl ond wonan of niddle age in
a bl ue

print dress. Her face was sonmehow famliar. The cloth identification badge on her anmple bosomread
"H.

Bor k, Ggte-borg."

"Dr. Arroway, |'mso sorry for your ... for our loss. David told ne all about you."

O course! The | egendary Hel ga Bork, Drunmlin's scuba-diving conpanion in so nany tedious graduate-
student slide shows. Who, she wondered for the first tine, had taken those pictures? Did they
invite a

phot ogr apher to acconpany themon their underwater trysts? "He told ne how cl ose you both were.”
VWhat

is this woman trying to tell ne? Did Drumin insinuate to her . . . Her eyes welled with tears.
"I msorry. Dr.
Bork, | don't feel very well right now " Head | owered, she hurried away. There were many at the

funeral she

wanted to see: Vay-gay, Arkhangel sky, Cotsridze, Baruda, Yu, Xi, Devi. And Abonnema Eda, who was
i ncreasingly being tal ked about as the fifth crew nmenber--if the nations had any sense, she
thought, and if

there was to be such a thing as a conpleted Machine. But her social stamina was in tatters and she
coul d not

now abi de | ong neetings. For one thing, she didn't trust herself to speak. How much that she'd be
sayi ng

woul d be for the good of the project, and how nuch to satisfy her own needs? The others were
synpat heti c

and understandi ng. She had, after all, been the person closest to Drumin when the erbi um dowel
struck and

pul ped him

CHAPTER 16

The El ders of Ozone

The God whom sci ence recogni zes nmust be a

God of universal |aws exclusively, a God who

does a whol esale, not a retail business. He cannot
accomopdat e his processes to the conveni ence of

i ndi vi dual s.

-WLLI AM JAMVES

The Varieties of Religious

Experi ence (1902)
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AT A FEW hundred kil onmeters altitude, the Earth fills half your sky, and the band of blue that
stretches from

M ndanao to Bonbay, which your eye enconpasses in a single glance, can break your heart with its
beauty.

Home, you think. Hone. This is ny world. This is where | come from Everyone | know, everyone
ever

heard of, grew up down there, under that relentless and exquisite blue. You race eastward from
horizon to

hori zon, fromdawn to dawn, circling the planet in an hour and a half. After a while, you get to
know it, you

study its idiosyncrasies and anomalies. You can see so rmuch with the naked eye. Florida will soon
be in view

again. Has that tropical stormsystemyou saw last orbit, swirling and racing over the Cari bbean
reached

Fort Lauderdal e? Are any of the mountains in the Hi ndu Kush snowfree this sumer? You tend to
adnmire

the aquamarine reefs in the Coral Sea. You | ook at the West Antarctic |Ice Pack and wonder whet her
its

coll apse could really inundate all the coastal cities on the planet.

In the daylight, though, it's hard to see any sign of human habitation. But at night, except for
t he pol ar

aurora, everything you see is due to humans, humming and blinking all over the planet. That swath
of light is

eastern North Anerica, continuous from Boston to Washi ngton, a megalopolis in fact if not in nane.
Over

there is the burnoff of natural gas in Libya. The dazzling |ights of the Japanese shrinp fishing
fl eet have

moved toward the South China Sea. On every orbit, the Earth tells you new stories. You can see a
vol cani c

eruption in Kanthat ka, a Saharan sandst orm approachi ng Brazil, unseasonably frigid weather in New
Zeal and. You get to thinking of the Earth as an organism a living thing. You get to worry about
it, care for

it, wish it well. National boundaries are as invisible as meridians of |ongitude, or the Tropics
of Cancer and

Capricorn. The boundaries are arbitrary. The planet is real. Spaceflight, therefore, is
subversive. If they are

fortunate enough to find thenselves mEarth orbit, nost people, after alittle nmeditation, have
simlar

t houghts. The nations that had instituted spaceflight had done so largely for nationalistic
reasons; it was a

smal | irony that al npst everyone who entered space received a startling glinpse of a transnationa
perspective, of the Earth as one worl d.

It wasn't hard to imgine a tine when the predom nant loyalty would be to this blue world, or even
to the

cluster of worlds huddling around the nearby yellow dwarf star on which humans, once unaware that
every

star is a sun, had bestowed the definite article: the Sun. It was only now, when nany people were
entering

space for long periods and had been afforded a little time for reflection, that the power of the
pl anetary

perspective began to be felt. A significant nunber of these occupants of low Earth orbit, it
turned out, were

i nfluential down there on Earth.

They had--fromthe begi nning, frombefore humans ever entered space--sent aninmals up there.
Anpebas,

fruit flies, rats, dogs, and apes had becone hardy space veterans. As spaceflights of |onger and
| onger

durati on becanme possi bl e, sonething unexpected was found. It had no effect on m croorgani sns and
little

effect on fruit flies. But for mamuals, it seenmed, zero gravity extended the |ifespan. By 10 or 20
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percent. |f

you lived in zero g, your body would spend |l ess energy fighting the force of gravity, your cells
woul d

oxi dize nore slowy, and you would live |onger. There were sone physicians who clained that the
effects

woul d be much nore pronounced on humans than on rats. There was the faintest arona of imortality
in the

air.

The rate of new cancers was down 80 percent for the orbital animals conpared with a control group
on the

Earth. Leukem a and | ynphatic carci nomas were down 90 percent. There was even sone evi dence,

per haps

not yet statistically significant, that the spontaneous remission rate for neoplastic di seases was
much greater

in zero gravity. The German chemi st Oto Warburg had, half a century before, proposed that

oxi dation was

the cause of many cancers. The | ower cellular oxygen consunption in the weightless condition
suddenl y

seermed very attractive. People who in earlier decades woul d have nade a pilgrimge to Mexico for
laetrile

now clanored for a ticket into space. But the price was exorbitant. \Whether preventive or clinica
medi ci ne,

spaceflight was for the few

Suddenly, hitherto unheard-of suns of nobney becane available for investnent in civilian orbita
stati ons.

By the very end of the Second M|l enniumthere were rudinmentary retirement hotels a few hundred
kil ometers up. Aside fromthe expense, there was a serious disadvantage, of course: Progressive
ost eol ogi ca

and vascul ar danage woul d nake it inpossible for you ever to cone back to the gravitational field
at the

surface of the Earth. But for sone of the wealthy elderly, this was no najor inpedinment. In
exchange for

anot her decade of life, they were happy to retire to the sky and, eventually, to die there.

There were those who worried that this was an inprudent investnent of the linited wealth of the

pl anet;

there were too many urgent needs and just grievances of the poor and powerless to spend it on
panperi ng

the rich and powerful. It was fool hardy, they said, to permit an elite class to emigrate to space,
with the

masses | eft back on Earth--a planet in effect given over to absentee | andlords. O hers professed
it to be a

godsend: The owners of the planet were picking up in droves and | eaving; they couldn't do nearly
as nuch

damage up there, it was argued, as down here

Hardly anyone anticipated the principal outcome, the transfer of a vivid planetary perspective to
t hose

who coul d do the npst good. After sone years, there were few nationalists left in Earth orbit.

d oba

nucl ear confrontati on poses real problems for those with a penchant for inmortality.

There were Japanese industrialists, Geek shipping tycoons, Saudi crown princes, one ex-President,
a former

Party General Secretary, a Chinese robber baron, and a retired heroin kingpin. In the Wst, aside
froma few

pronotional invitations, there was only one criterion for residence in Earth orbit: You had to be
able to pay.

The Sovi et hostel was different; it was called a space station, and the forner Party Secretary was
said to be

there for "gerontological re- search.” By and large, the multitudes were not resentful. One day,

t hey

i magi ned, they would go, too.

Those in Earth orbit tended to be circunspect, careful, quiet. Their famlies and staffs had
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simlar persona

qualities. They were the focus of discreet attention by other rich and powerful people still on
Earth. They

made no public pronouncenents, but their views gradually perneated the thinking of |eaders
wor | dwi de. The

continui ng divestment of nuclear weapons by the five nucl ear powers was sonet hing the venerabl es
in orbit

supported. Quietly, they had endorsed the building of the Machine, because of its potential to
unify the

worl d. Qccasionally nationalist organizations would wite aboat a vast conspiracy in Earth orbit,
dodderi ng

do-gooders selling out their Mtherlands. There were panphlets that parported to be stenographic
transcripts of a neeting aboard Methusel ah attended by representatives of the other private space
stations

who had been ferried over for the purpose. A list of "action itens" was produced, calculated to
strike terror

in the heart of the nost | ukewarm patriot. The panphlets were spurious. Tines-week announced; it
cal |l ed

them "The Protocols of the Elders of Ozone."

On the days immedi ately before | aunch, she tried to spend sone tine--often just after dawn--on
Cocoa

Beach. Ellie had borrowed an apartnent that overl ooked the beach and the Atlantic Ocean. She woul d
bring

pi eces of bread along and practice throwing themto the seagulls. They were good at catching
norsels on the

fly, with a fielding average, she cal cul ated, about that of a major |eague outfielder. There were
nonment s

when twenty or thirty seagulls would hover in the air just a nmeter or two above her head. They

fl apped

vigorously to stay in place, their beaks w de, straining in anticipation of the mracul ous

appear ance of food.

They grazed past each other in apparent random notion, but the overall effect was a stationary
pattern. On

her way back, she noticed a small and, in its hunble way, perfect palmfrond |lying at the edge of
t he beach.

She picked it up and carried it back to her apartment, carefully wi ping off the sand with her
fingers.

Hadden had invited her up for a visit to his hone away from honme, his chateau i n space.

Met husel ah, he

called it. She could tell no one outside the governnent about the invitation, because of Hadden's
passion to

stay out of the public eye. Indeed, it was still not generally known that he had taken up
residence in orbit,

retired to the sky. Al those inside the governnent she asked were for it. Der Heer's advice was
" The change

of scene will do you good." The President clearly was in favor of her visit, because a place had
suddenl y

been made avail able on the next shuttle |launch, the aging STS Intrepid. Passage to an orbiting
rest hone

was usually by conmercial carrier. A much | arger nonreusable | aunch vehicle was undergoing fina
flight

qualification. But the aging shuttle fleet was still the work-horse of U S. governnment space
activities, both

mlitary and civilian.

"We jus' flake off tiles by the handful when we re-enter, and then we jus' stick ~em back on again
before

liftoff," one of the astronaut-pilots explained to her

Beyond general good health, there were no special physical requirenents for the flight. Conmercia
| aunches tended to go up full and come back enpty. By contrast, the shuttle flights were crowded
both on

the way up and on the way down. Before Intrepid' s |latest |anding the previous week, it had
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rendezvoused

and docked with Methuselah to return two passengers to Earth. She recogni zed their names; one was
a

desi gner of propul sion systens, the other a cryobiologist. Ellie wondered what they had been doing
on

Met husel ah

"You'll see," the pilot continued, "it'll be like fallin' off a log. Hardly anybody hates it, and
nmost fol ks jus'

love it." She did. Crowded in with the pilot, two mssion specialists, atight-lipped mlitary
officer, and an

enpl oyee of the Internal Revenue Service, she experienced a flawmess liftoff and the exhilaration
of her first

experience in zero gravity longer than the ride in the high-deceleration elevator at the Wrld
Trade Center in

New York. One and a half orbits later, they rendezvoused with Methuselah. In two days the
comer ci al

transport Narnia would bring Ellie down.

The Chat eau--Hadden insisted on calling it that--was slowly spinning, one revol ution about every
ni nety

m nutes, so that the same side of it was always facing the Earth. Hadden's study featured a
magni fi cent

panorama on the Earthward bul khead--not a tel evision screen but a real transparent w ndow. The
phot ons

she was seeing had been reflected off the snow Andes just a fraction of a. second ago. Except
toward the

peri phery of the w ndow, where the slant path through the thick polyner was |onger, hardly any

di stortion

was evi dent.

There were many peopl e she knew, even people who considered thensel ves religious, for whomthe
feeling of awe was an enbarrassnent. But you would have to be nmade of wood, she thought, to stand
before

this wi ndow and not feel it. They should be sending up young poets and conposers, artists,

fil mmakers, and

deeply religious people not wholly in thrall to the sectarian bureaucracies. This experience could

easily be

conveyed, she thought, to the average person on Earth. Wiat a pity it had not yet been attenpted
seriously.

The feeling was . . . numninous.

"You get used to it," Hadden told her, "but you don't get tired of it. Fromtime to tine it's
still inspiring."”
Abstemi ously he was nursing a diet cola. She had refused the offer of something stronger. The
premn um
on ethanol in orbit rmust be high, she thought.
"OfF course, you mss things--long wal ks, swimmng in the ocean, old friends dropping in
unannounced.
But | was never nuch into those things anyway. And as you see, friends can cone by for a visit."
"At huge expense," she replied.
"A woman comes up to visit Yanmagishi, my neighbor in the next wing. Second Tuesday of every nonth,
rain or shine. I'll introduce you to himlater. He's quite a guy. ass A war crimnal--but only
i ndi cted, you
under st and, never convicted."

"What's the attraction?" she asked. "You don't think the world is about to end. Wat are
you
doi ng up here?"
"I like the view. And there are certain |legal niceties." She | ooked at hi m querul ously.
"You know, soneone in ny position--new inventions, new industries--is always on the thin edge of
breaki ng some law or other. Usually it's because the old | aws haven't caught up with the new
t echnol ogy.
You can spend a lot of your time in litigation. It cuts down your effectiveness. Wiile all this"--
he gestured
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expansi vely, taking in both the Chateau and the Earth--"doesn't belong to any nation. This Chateau

bel ongs

to me, nmy friend Yamagi shi, and a few others. There could never be anything illegal about
suppl yi ng ne

with food and material needs. Just to be on the safe side, though, we're working on closed
ecol ogi cal

systenms. There's no extradition treaty between this Chateau and any of the nations down there.
It's nore .

efficient for me to be up here.

"I don't want you to think that |'ve done anything really illegal. But we're doing so many new
things, it's

smart to be on the safe side. For instance, there are people who actually believe | sabotaged the
Machi ne,

when | spent a ridicul ous amount of ny own nmoney trying to build it. And you know what they did to
Babyl on. My insurance investigators think it mght have been the same people in Babylon and Terre
Haute. |

seemto have a |lot of enemies. | don't understand why. | think |I've done a | ot of good for people.
Anyway,
all inall, it's better for me to be up here.

"Now, it's the Machine | wanted to talk to you about. That was awful --that erbi um dowel
catastrophe in

Woming. I'mreally sorry about Drumin. He was a tough old pisser. And it nust have been a big
shock for

you. Sure you don't want a drink?"

But she was content to | ook out at the Earth and listen. "If I'mnot disheartened about the
Machi ne, " he

went on, "l don't see why you should be. You're probably worried that there never will be an
Aneri can

Machi ne, that there are too nmany people who want it to fail. The President's worried about the

sane thing.

And those factories we built, those aren't assenbly lines. W' ve been nmaki ng custom made products.
It's

gonna be expensive to replace all the broken parts. But mainly you' re thinking, maybe it was a bad
idea in

the first place. Maybe we've been foolish to go so fast. So let's take a long, careful |ook at the

whol e t hi ng.

Even if you're not thinidng like that, the President is.

"But if we don't do it soon. I"'mworried we'll never do it. And there's another thing: | don't
think this

invitation is open forever."

"Funny you should say that. That's just what Valerian, Drumin, and | were tal king about before

t he

acci dent. The sabotage," she corrected herself. "Please go on."

"You see, the religious people--nost of them-really think this planet is an experinment. That's
what their

beliefs come down to. Some god or other is always fixing and poking, nessing around with
tradesnen's

wi ves, giving tablets on nountains, comuanding you to nutilate your children, telling people what
wor ds

they can say and what words they can't say, making people feel guilty about enjoying thensel ves,
and |ike

that. Wiy can't the gods | eave well enough alone? Al this intervention speaks of inconpetence. |f
God

didn't want Lot's wife to | ook back, why didn't he nake her obedi ent, so she'd do what her husband
told

her? O if he hadn't nade Lot such a shithead, maybe she would' ve listened to himnore. If God is
omi pot ent and omni scient, why didn't he start the universe out in the first place so it would
come out the

way he wants? Way's he constantly repairing and conpl ai ning? No, there's one thing the Bi ble nmakes
cl ear:

The biblical God is a sloppy manufacturer. He's not good at design, he's not good at execution
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He' d be out

of business if there was any conpetition

"That's why | don't believe we're an experinent. There might be lots of experinmental planets in

t he

uni verse, places where apprentice gods get to test out their skills. Wat a shane Rankin and Joss
wer en' t

born on one of those planets. But on this planet"--again he waved at the wi ndow-"there isn't any
m croi nterventi on. The gods don't drop in on us to fix things up when we've botched it. You | ook
at human

history and it's clear we've been on our own."

"Until now," she said. "Deus ex machina? That's what yon think? You think the gods finally took

pity on

us and sent the Machi ne?"

"More |ike Machina ex deo, or whatever the right Latin is. No, | don't think we're the experinent.
| think

we're the control, the planet that nobody was interested in, the place where nobody intervened at
all. A

calibration world gone to seed. This is what happens if they don't intervene. The Earth is an

obj ect | esson

for the apprentice gods. If you really screw up,' they get told, “you'll nmake sonething |ike
Earth.' But of

course it'd be a waste to destroy a perfectly good world. So they look in on us fromtinme to tinme,
just in

case. Maybe each tinme they bring by the gods who screwed up. Last tine they |ooked we're
frolicking in the

savannas, trying to outrace the antelopes. "Ckay, that's fine,' they say. These guys aren't gonna
gi ve us any

trouble. Look in on "emin another ten mllion years. But just to be on the safe side, nonitor “em
at radio

frequencies.'

"Then one day there's an alarm A message from Earth. “~What? They have tel evision already? Let's
see

what they're into." Aynpic stadium National flags. Bird of prey. Adolf Hitler. Thousands of
cheering

peopl e. “Uh-oh,' they say. They know the warning signs. Quick as a flash they tell us, "Cut it
out, you guys.

That's a perfectly good planet you have there. Disorganized, but serviceable. Here, build this
Machi ne

instead.' They're worried about us. They see we're on a downward sl ope. They think we should be in
a

hurry to get repaired. So | think so, too. W have to build the Machine."

She knew what Drumin woul d have thought of argunents like this. Al though nuch that Hadden had

j ust

said resonated with her own thinking, she was tired of these beguiling and confident specul ations
on what

the Vegans had in m nd. She wanted the project to continue, the Machine conpleted and activat ed,

t he new

stage in human history begun. She still mstrusted her own notives, was still wary even when she
was

nmentioned as a possible menber of the crew on a conpleted Machine. So the delays in resuning
construction served a purpose for her. They bought time for her to work her problens through
"We'll have dinner with Yamagishi. You'll like him But we're a little worried about him He keeps
his

oxygen partial pressure so |low at night."

"What do you nean?"

"Well, the |ower the oxygen content in the air, the longer you live. At least that's what the
doctors tell us.

So we all get to pick the anbunt of oxygen in our roons. In daytine you can't bring it nuch bel ow
twenty

percent, because you get groggy. It inmpairs nental functioning. But at night, when you're sl eeping
anyway,
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you can | ower the oxygen partial pressure. There's a danger, though. You can lower it too much.
Yamagi shi's down to fourteen percent these days, because he wants to live forever. As a result,
he's not

lucid until lunchtine."

"I'"ve been that way all ny life, at twenty percent oxygen." She | aughed.

"Now he's experinenting with no6tropic drugs to renove the groggi ness. You know, |ike piracetam
They definitely inprove menory. | don't know that it actually nakes you smarter, but that's what
t hey say.

So Yamagi shi is taking an awful | ot of no6tropics, and he's not breathi ng enough oxygen at night."
"So does he behave cuckoo?"

"Cuckoo? It's hard to tell. | don't know very many ninety-two-year-old Cass A war crimnals."
"That's why every experinment needs a control," she said. He smled.

Even at his advanced age, Yanmgi shi displayed the erect bearing he had acquired during his |ong
service in

the Inperial Arny. He was a small man, entirely bald, with an inconspi cuous white nmustache and a
fixed,

beni gn expression on his face.

"I am here because of hips," he explained. "I know about cancer, and lifetimes. But | am here
because of

hi ps.

At ny age bones break easily. Baron Tsukuma died fromfalling fromhis futon onto his tatam . One-
hal f

meter, he fell. One-half nmeter. And his bones broke. In zero g, hips do not break." This seened
very
sensi bl e.

A few gastronom c conproni ses had been nade, but the dinner was of surprising el egance. A
speci al i zed

smal |l technol ogy had been devel oped for weightless dining. Serving utensils had |lids, w ne glasses
had tops

and straws. Foods such as nuts or dried corn flakes were prohibited.

Yanmagi shi urged the caviar on her. It was one of the few Western foods, be explained, that cost
nore per

kil ogramto buy on Earth than to ship to space. The cohesion of the individual caviar eggs was a

| ucky

break, Ellie nused. She tried to imagi ne thousands of separate eggs in individual fiee-fall,

cl oudi ng the

passageways of this orbiting retirenent honme. Suddenly she remenbered that her nother was also in
a

retirement hone, several orders of nagnitude nore nodest than this one. In fact, orienting herself
by the

G eat Lakes, visible out the window at this nmonent, she could pinpoint her nother's |location. She
could

spend two days chatting it up in Earth orbit with bad-boy billionaires, but couldn't spare fifteen
mnutes for a

phone call with her nother? She prom sed herself to call as soon as she | anded in Cocoa Beach. A
communi que from Earth orbit, she told herself, mght be too much novelty for the senior citizens
rest hone

in Janesville, Wsconsin.

Yanmagi shi interrupted her train of thought to informher that he was the ol dest man in space.
Ever. Even

the former Chinese Vice Prenmier was younger. He renoved his coat, rolled up his right sleeve,
flexed his

bi ceps, and asked her to feel bis muscle. He was soon full of vivid and quantitative detail about

the worthy

charities to which he had been a nmjor contributor

She tried to make polite conversation. "lIt's very placid and quiet up here. You nust be enjoying
your

retirement.”

She had addressed this bland remark to Yanagi shi, but Hadden repli ed.

file:/l/F|/rah/Carl%20Sagan/Contact.txt (162 of 242) [1/17/03 2:02:24 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

"I't's not entirely uneventful. Cccasionally there's a crisis and we have to nove fast."

"Solar flare, extrenely bad. Make you sterile," Yamagi shi vol unteered.

"Yeah, if there's a major solar flare nonitored by tel escope, you have about three days before the
char ged

particles hit the Chateau. So the permanent residents, |ike Yamagi shi-san and nme, we go to the
storm

shelter. Very spartan, very confined. But it has enough radiation shielding to nake a difference
There's

some secondary radiation, of course. The thing is, all the nonpernanent staff and visitors have to
| eave in

the three-day period. That kind of an energency can tax the comrercial fleet. Sonetimes we have to
call in

NASA or the Soviets to rescue people. You wouldn't believe who you flush out in solar-flare events-

Mafi osi, heads of intelligence services, beautiful nmen and wonen..."
"Way do | get the feeling that sex is high on the list of inports fromEarth?" she asked a little
reluctantly.
"Ch, it is, it is. There's lots of reasons. The clientele, the location. But the nmain reason is
zero g. In zero g
you can do things at eighty you never thought possible at twenty. You ought to take a vacation up
her e- -
with your boyfriend. Consider it a definite invitation."

"Ninety," said Yamagishi. "I beg your pardon?"
"You can do things at ninety you didn't dreamof at twenty. That's what Yanagi shi-san is saying.
That' s
why everyone wants to cone up here."
Over coffee, Hadden returned to the topic of the Machine.
"Yamagi shi-san and nme are partners with sone other people. He' sthe Honorary Chairnman of the Board
of
Yamagi shi I ndustries. As you know, they're the prime contractor for the Machi ne component testing
goi ng
on in Hokkai do. Now i magi ne our problem 1[|'Il give you a for-instance. There are three big
spherical shells,
one inside the other. They're nmade of a niobiumalloy, they have peculiar patterns cut into them
and they're
obvi ously designed to rotate in three orthogonal directions very fast in a vacuum Benzels,
they're called
You know all this, of course. What happens if you nmake a scal e nodel of the three benzels and spin
t hem
very fast? What happens? Al know edgeabl e physicists think nothing will happen. But, of course,
no- body' s
done the experinent. This precise experinent. So nobody really knows. Suppose sonething does
happen
when the full Machine is activated. Does it depend on the speed of rotation? Does it depend on the
conposition of the benzels? On the pattern of the cutouts? Is it a question of scale? So we've
been buil di ng
these things, and running them-scale nodels and full-scal e copies, both. W want to spin our
version of the
bi g benzels, the ones that'll be nmated to the other conmponents in the two Machi nes. Suppose
not hi ng
happens then. Then we'd want to add additional conponents, one by one. W'd keep plugging themin
a
smal | systens integration job at every step, and then naybe there'd be a tinme when we plug in a
conponent,
not the |ast one, and the Machi ne does sonething that knocks our socks off. W're only trying to
figure out
how t he Machi ne works. You see what |'mdriving at?"
"You nmean you've been secretly assenbling an identical copy of the Machine in Japan?"
"Well, it's not exactly a secret. We're testing out the individual conmponents. Nobody said we can
only
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test themone at a time. So here's what Yanagi shi-san and | propose: W change the schedul e on the

experiments in Hokkai do. W do full-up systens integration now, and if nothing works we'll do the
conponent - by- conponent testing later. The noney's all been all ocated anyway.

"We think it'll be nonths--maybe years--before the Anerican effort gets back on track. And we
don't

think the Russians can do it even in that time. Japan's the only possibility. W don't have to
announce it
right away. W don't have to make a decision about activating the Machine right away. W' re just
testing
conponents. "
"Can you two nmake this kind of decision on your own?"

"Ch, it's well within what they call our designated re- sponsibilities. W figure we can
catch up to

where the Woni ng Machi ne was in about six nmonths. We'll have to be rmuch nore careful about
sabot age,

of course. But if the conponents are okay, | think the Machine will be okay: Hokkaido's kind of
hard to get

to. Then, when everything is checked and ready, we can ask the Wrld Machine Consortiumif they'd
like to

give it atry. If the crewis willing, | bet you the Consortiumw Il go along. Wat do you think
Yamagi shi -

san?"

Yamagi shi had not heard the question. He was softly singing "Free-Fall" to hinself; it was a

current hit

song full of vivid detail about succunbing to tenptation in Earth orbit. He did not know all the
words, he

expl ai ned when the question was repeated.

Unperturbed, Hadden continued. "Now sone of the conponents will have been spun or dropped or

sonmet hing. But in any case they'll have to pass the prescribed tests. | didn't think that would be
enough to
scare you off. Personally, | nean."

"Personal | y? What nakes you think I'm going? Nobody's asked me, for one thing, and there are a
nunber

of new factors."

"The probability is very high that the Selection Conmttee will ask you, and the President will be
for it

Ent husi astically. C non," he said, grinning, "you wanna spend your whole life in the sticks?"

It was cloudy over Scandi navia and the North Sea, and the English Channel was covered with a | acy,
al nrost transparent, cobweb of fog.

"Yes, you go." Yanmgi shi was on his feet, his hands stiffly at his sides. He gave her a deep bow.
"Speaking for the twenty-two nillion enployees of the corporations |I control, very nice to neet
you. "

She dozed fitfully in the sleeping cubicle they had assigned her. It was tethered |loosely to two
wal I s so she

woul d not, in the course of turning over in zero g, propel herself against sone obstacle. She
awoke whil e

everyone el se seenmed to be still asleep and pulled herself along a series of handholds until she
found hersel f

before the grand wi ndow. They were over the night side. The Earth was in darkness except for a
pat chwor k

and sprinkle of light, the plucky attenpt of humans to conpensate for the opacity of the Earth
when their

hem sphere was averted fromthe Sun. Twenty minutes later, at sunrise, she decided that, if they
asked her,

she woul d say yes

Hadden canme up behind her, and she started just a little. "It |ooks great, | admt. |'ve been up
here for years
and it still |ooks great. But doesn't it bother you that there's a spaceship around you? See,

there's an
experience no one's ever had yet. You're in a space suit, there's no tether, no spacecraft. Mybe
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the Sun is
behi nd you, and you're surrounded on all sides by stars. Maybe the Earth is bel ow you. O naybe
sone
other planet. | kind of fancy Saturn nyself. There you are, floating in space, like you really are
one with the
cosnos. Space suits nowadays have enough consumabl es to | ast you for hours. The spacecraft that
dr opped
you of f could be | ong gone. Maybe they'll rendezvous with you in an hour. Mybe not.
"The best would be if the ship wasn't com ng back. Your l|ast hours, surrounded by space and stars
and
worlds. |f you had an incurable disease, or if you just wanted to give yourself a really nifty
| ast indul gence,
how coul d you top that?"
"You' re serious? You want to market this . . . schenme?"
"Well, too soon to narket. Maybe it's not exactly the right way to go about it. Let's just
say |I'm
thinking of feasibility testing."
She deci ded that she would not tell Hadden of her decision, and he did not ask. Later, as the
Nar ni a was
begi nning its rendezvous and docki ng with Methusel ah, Hadden took her aside.

"We were saying that Yamagishi is the ol dest person up here. Wll, if you tal k about permanently
up here--

1 don't nean staff and astronauts and dancing girls--1'"mthe young-est person up here. |'ve got a
vest ed

interest in the answer, | know, but it's a definite nedical possibility that zero g'I|l keep ne
alive for centuries.

See, |I'mengaged in an experinment on inmortality.

"Now, I'mnot bringing this up so | can boast. |I'mbringing it up for a practical reason. If we're
figuring

out ways to extend our |ifespans, think of what those creatures on Vega nust have done. They
probably are

imortal, or close enough. |I'ma practical person, and |'ve thought a | ot now about inmortality.
1" ve

probably thought |onger and nore seriously about it than anybody else. And I can tell you one
thing for sure

about inmortals: They're very careful. They don't |eave things to chance. They've invested too
nmuch effort

in becoming inmmortal. | don't know what they look like, | don't know what they want from you, but
if you

ever get to see them this is the only piece of practical advice |I have for you: Sonething you
think is dead

cinch safe, they'll consider an unacceptable risk. If there's any negotiating you get to do up
there, don't

forget what |'mtelling you."

CHAPTER 17

The Dream of the Ants

Human speech is like a cracked kettle on which we
tap crude rhythnms for bears to dance to, while we
long to make nusic that will nelt the stars.

- GQUSTAVE FLAUBERT

Madane Bovary (1857)

Popul ar theol ogy... is a nmassive inconsistency derived
fromignorance.... The gods exi st because nature
herself has inprinted a conception of themon the

nm nds of men.

- Cl CERO

De Natura Deorum 1, 1
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ELLIE WAS in the nmidst of packing notes, nmagnetic tapes, and a palmfrond for shipment to Japan
when she

received word that her nother had suffered a stroke. Imediately afterward, she was brought a
letter by

project courier. It was fromJohn Staughton, and there were no polite prelimnaries:

Your nmother and | woul d often discuss your deficiencies and shortcom ngs. It was al ways

a difficult conversation. Wien | defended you (and, although you may not believe it, this
happened often), she told me that | was putty in your hands. Wen | criticized you, she

told me to mnd ny own business.

But | want you to know that your unwillingness to visit her in the |last few years, since

this Vega business, was a source of continuing pain to her. She would tell her cronies at
that dreadful nursing hone she insisted on going to that you'd be visiting her soon. For
years she told themthat. "Soon." She planned how she woul d show her fanous daughter

around, in what order she'd introduce you to that decrepit bunch.

You probably won't want to hear this, and | tell it to you with sorrow. But it's for your

own good. Your behavior was nore painful to her than anything that ever happened to

her, even your father's death. You may be a big shot now, your hol ogram avail able all

over the world, hobnobbing with politicians and so on, but as a human bei ng, you haven't

| earned anything since high school

Her eyes welling with tears, she began to crunple the letter and its envel ope, but di scovered sone
stiff piece

of paper inside, a partial hologramnmade froman ol d two-di nensi onal photograph by a conputer
extrapol ati on techni que. You had a faint but satisfactory sense of being able to see around edges
and

corners. It was a photo she had never seen before. Her nother as a young wonan, quite |ovely,
sm | ed out

of the picture, her aimcasually draped over the shoulder of Ellie' s father, who sported what
seened to be a

day's growm h of beard. They both seened radi antly happy. Wth a surge of anguish, guilt, fury at
St aught on,

and a little self-pity, Ellie weighed the evident reality that she would never see either of the
peopl e in that

pi cture again.

Her nother lay inmobile in the bed. Her expression was oddly neutral, registering neither joy nor
regret,

merely... a kind of waiting. Her only nbtion was an occasional blink of her eyes. Wether she
coul d hear or

understand what Ellie was saying was unclear. Ellie thought about comunications schenmes. She
coul dn't

help it; the thought arose unbidden: one blink for yes, two blinks for no. O hook up an

encephal ograph with

a cat hode ray tube that her nmother could see, and teach her to nodul ate her beta waves. But this
was her

nmot her, not Al pha Lyrae, and what was called for here was not decryption algorithms but feeling.
She held her nother's hand and tal ked for hours. She ranbl ed on about her nother and her father
her

chi | dhood. She recalled being a toddl er anong the newy washed sheets, being swept up to the sky.
She

tal ked about John Staughton. She apol ogi zed for many things. She cried a little.

Her nother's hair was awy and, finding a brush, she prettified her. She exanined the lined face
and

recogni zed her own. Her nother's eyes, deep and noist, stared fixedly, with only an occasi ona
blink into, it

seenmed, a great distance.

"I know where | cone from" Ellie told her softly. Al nost inperceptibly, her nother shook her head
from

side to side, as though she were regretting all those years in which she and her daughter had been
est ranged.

Ellie gave her nother's hand a little squeeze and thought she felt one in return
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Her nother's life was not in danger, she was told. If there was any change in her condition, they
woul d cal

at once to her office in Womng. In a few days, they would be able to nove her fromthe hospita
back to

the nursing hone, where the facilities, she was assured, were adequate.

St aught on seened subdued, but with a depth of feeling for her nother she had not guessed at. She
woul d

call often, she told him

The austere marbl e | obby di spl ayed, perhaps incongruously, a real statue--not a hol ograph--of a
nude

wonmen in the style of Praxiteles. They ascended in an Qtis-Hitachi elevator, in which the second
| anguage

was English rather than braille, and she found herself ushered through a large barn of a roomin
whi ch

peopl e were huddl ed over word processors. A word would be typed in Hragana, the fifty-one-letter
Japanese phonetic al phabet, and on the screen woul d appear the correspondi ng Chinese ideogramin
Kanji .

There were hundreds of thousands of such ideogranms, or characters, stored in the conputer

nmenori es,

al t hough only three or four thousand were generally needed to read a newspaper. Because many
characters

of entirely different meani ngs were expressed by the sane spoken word, all possible translations
into Kanji

were printed out, in order of probability. The word processor had a contextual subroutine in which
t he

candi date characters were al so queued according to the computer's estinmate of the intended

meani ng. It was

rarely wong. In a | anguage which had until recently never had a typewiter, the word processor
was

wor ki ng a conmuni cations revolution not fully admred by traditionalists.

In the conference roomthey seated thenselves on | ow chairs--an evident concession to Western

t ast es- -

around a |l ow | acquered table, and tea was poured. In Ellie's field of view, beyond the w ndow was
the city

of Tokyo. She was spending nmuch tine before w ndows, she thought. The newspaper was the Asah

Shi mbun--the Rising Sun News--and she was interested to see that one of the political reporters
was a

woman, a rarity by the standards of the Anerican and Soviet nedia. Japan was engaged in a nationa
reassessnent of the role of wonen. Traditional male privil eges were being surrendered slowy in
what

seenmed to be an unreported strect-by-strect battle. Just yesterday the president of a firmcalled
Nanoel ectroni cs had benpaned to her that there wasn't a "girl" in Tokyo who still knew how to tie
an obi

As with clip-on bowties, an easily donned sinulacrum had captured the narket. Japanese wonmen bad
better

things to do than spend half an hour every day wapping and tucking. The reporter was dressed in
an austere

busi ness suit, the hemfalling to her cal ves.

To maintain security, no press visitors were pernitted at the Hokkai do Machine site. |nstead, when
crew

menbers or project officials came to the main island of Honshu, they routinely schedul ed a round
of

interviews with the Japanese and foreign news nedia. As always, the questions were faniliar
Reporters al

over the world had nearly the sane approach to the Machine, if you made a few all owances for |oca
i di osyncrasi es. Was she pleased that, after the American and Sovi et "di sappointnments,” a Mchi ne
was being

built in Japan? Did she feel isolated in the northern island of Hokkai do? WAs she concerned
because the

Machi ne components being used in Hokkai do had been tested beyond the strictures of the Message?
Before 1945, this district of the city had been owned by the Inperial Navy, and indeed,
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i medi ately

adj acent she coul d see the roof of the Naval Cbservatory, its two silver domes housing tel escopes
still used

for tinekeeping and cal endrical functions. They were gleanmng in the noonday Sun

Why did the Machine include a dodecahedron and the three spherical shells called benzels? Yes, the
reporters understood that she didn't know But what did she think? She explained that on an issue
of this

sort it was foolish to have an opinion in the absence of evidence. They persisted, and she pl eaded
the virtues

of a tolerance for anbiguity. If there was a real danger, should they send robots instead of
people, as a

Japanese artificial intelligence expert had rec- omended? Are there any personal effects she
woul d be

taking with her? Any fanmly pictures? Mcroconputers? A Swiss Arny knife?

Ellie noticed two figures enmerge through a trapdoor onto the roof of the nearby observatory. Their
faces

wer e obscured by visors. They were garbed in the blue-gray quilted arnmor of nedi eval Japan

Br andi shi ng

wooden staffs taller than they were, they bowed one to another, paused for a heartbeat, and then
puntmrel ed

and parried for the next half hour. Her answers to the reporters becane a little stilted; she was
mesmneri zed

by the spectacle before her. No one el se seened to notice. The staffs nmust have been heavy,
because the

cerenoni al conbat was slow, as if they were warriors fromthe ocean bottom

Had she known Dr. Lunacharsky and Dr. Sukhavati for many years before the receipt of the Message?
What about Dr. Eda? M. Xi? What did she think of them their acconplishnents? How well were the
five

of themgetting on? Indeed, she narveled to herself that she was a nmenber of such a select group
What were her inpressions of the quality of the Japanese conponents? What could she say about the
meeting the Five had had with Enperor Aki hito? Were their discussions with Shinto and Buddhi st

| eaders

part of a general effort by the Machine Project to gain the insights of world religious figures
before the

Machi ne was activated, or just a courtesy to Japan as the host country? Did she think the device
could be a

Troj an Horse or a Doonsday Machine? In her answers she tried to be courteous, succinct, and
noncontroversial. The Machine Project public relations officer who had acconpani ed her was visibly
pl eased.

Abruptly the interview was over. They wi shed her and her coll eagues all success, the Mnaging

Edi tor said.

They had every expectation of interview ng her when she returned. They hoped she would visit Japan
of ten

afterward. Her hosts were smiling and bowing. The quilted warriors had retreated down the
trapdoor. She

coul d see her security people, eyes darting, outside the now open door of the con- ference room
On the way

out she asked the woman reporter about the apparitions from nmedi eval Japan

"Ch yes," she replied. "They are astrononers for the Coast Guard. They practice Kendo at their

I unch

hour every day. You can set your watch by them™

Xi had been born on the Long March, and had fought the Kuom ntang as a youngster during the
Revol uti on.

He served as an intelligence officer in Korea, rising eventually to a position of authority over
Chi nese

strategic technology. But in the Cultural Revolution he was publicly humiliated and condemed to
donmestic

exile, although later he was rehabilitated with sone fanfare.

One of Xi's crines in the eyes of the Cultural Revolution had been to admire sone of the ancient
Confuci an virtues, and especially one passage fromthe G eat Learning, which for centuries before
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every
Chinese with even a rudi nentary education knew by heart. It was upon this passage, Sun Yat-sen had
sai d,

that his own revolutionary nationalist novenent at the beginning of the twentieth century was
based: The

ancients who wi shed to illustrate illustrious virtue throughout the Kingdomfirst ordered well
their own

states. Wshing to order well their states, they first regulated their famlies. Wshing to

regul ate their famlies,

they first cultivated their persons. Wshing to cultivate their persons, they first rectified
their hearts. Wshing

to rectify their hearts, they first sought to be sincere in then-thoughts. Wshing to be sincere
intheir

thoughts, they first extended to the utnost their know edge. Such extension of know edge lay in

t he

i nvestigation of things. Thus, Xi believed, the pursuit of know edge was central for the well-
bei ng of China.

But the Red Guards had thought otherw se.

During the Cultural Revolution, Xi had been consigned as a worker on an inpoverished collective
farmin

Ni ngxi a Province, near the Geat Wall, a region with a rich Muslimtradition--where, while plow ng
an

unpronising field, he uncovered an intricately ornanented bronze hel net fromthe Han Dynasty. Wen
reestablished in the | eadership, he turned his attention from strategi c weapons to arche-ol ogy.
The Cultura

Revol ution had attenpted to sever a 5,000-year-old continuous Chinese cultural tradition. Xi's
response was

to help build bridges to the nation's past. Increasingly he devoted his attention to the
excavation of the

underground funerary city of Xian

It was there that the great discovery had been nade of the terra-cotta arny of the Enperor after
whom

China itself was nanmed. Hi s official name was Q n Shi Huangdi, but through the vagaries of
transliteration

had cone to be widely known in the West as Ch'in. In the third century B.C., Qn unified the
country, built

the Geat Wll, and conpassionately decreed that upon his death lifelike terracotta nodels be
substituted for

the menbers of his entourage--soldiers, servants, and nobl es--who, according to earlier tradition
woul d

have been buried alive with his body. The terra-cotta arnmy was conposed of 7,500 soldiers, roughly
a

di vision. Every one of themhad distinct facial features. You could see that people fromall over
Chi na were

represented. The Enperor had wel ded many separate and warring provinces into one nation. A nearby
grave

contai ned the al nost perfectly preserved body of the Marchioness of Tai, a minor functionary in

t he

Enperor's court. The technol ogy for preserving bodies--you could dearly see the severe expression
on the

face of the Marchioness, refined perhaps from decades of dressing down the servants--was vastly
superi or

to that of ancient Egypt.

Qn had sinplified the witing, codified the law, built roads, conpleted the Great WAll, and

uni fied the

country. He al so confiscated weapons. Wile he was accused of nassacring scholars who criticized
hi s

policies, and burni ng books because sonme know edge was unsettling, be maintained that he bad

el i m nat ed

endemi ¢ corruption and instituted peace and order. Xi was remi nded of the Cultural Revolution. He
i magi ned reconciling these conflicting tendencies in the heart of a single person. @n's arrogance
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had reached

staggering proportions--to punish a nountain that had offended him he ordered it denuded of
veget ati on

and painted red, the color worn by condemmed crimnals. Qn was great, but he was al so nad. Could
you

unify a collection of diverse and contentious nations without being a little nad? You'd have to be
crazy even

to attenmpt it, Xi laughingly told Ellie.

Wth increasing fascination, Xi had arranged for mnassive excavations at Xi an. G adually, he becane
convinced that the Enperor Qn hinself was also lying in wait, perfectly preserved, in sone great
tonb near

the disinterred terracotta army. Nearby, according to ancient records, was al so buried under a
great nound a

detail ed nodel of the nation of China in 210 B.C., Wth every tenple and pagoda neticul ously
represent ed.

The rivers, it was said, were made of nmercury, with the Enperor's barge in nminiature perpetu-ally
navi gati ng

hi s underground domai n. When the ground at Xian was found to be contam nated with nercury, Xi's
exci tenent grew.

Xi had unearthed a contenporary account that described a great done the Enperor had comni ssi oned
to

overarch this mniature realm called, like the real one, the Celestial Kingdom As witten

Chi nese had hardly

changed in 2,200 years, he was able to read the account directly, w thout benefit of an expert
linguist. A

chronicler fromthe time of Qn was speaking to Xi directly. Many nights Xi would put hinmself to
sl eep

trying to envision the great MIky Way that sundered the vault of the sky in the domed tonb of the
gr eat

Enperor, and the night ablaze with conets which had appeared at his passing to honor his nenory.
The search for @n's tonb and for his nodel of the universe had occupied Xi over the |ast decade
He had

not found it yet, but his quest bad captured the imagination of China. It was said of him "There
are a billion

people in China, but there is only one X .'
he was seen

as exerting a constructive influence.

In a nation slowy easing restraints on individuality,

Qn, it was clear, had been obsessed by imortality. The man who gave his nane to the nost

popul ous

nati on on Earth, the nman who built what was then the |largest structure on the planet, was,

predi ctably

enough, afraid he would be forgotten. So he caused nore nonumental structures to be erected;
preserved,

or reproduced for the ages, the bodies and faces of his courtiers; built his own still-elusive
tonb and world

nmodel ; and sent repeated expeditions into the Eastern Sea to seek the elixir of life. He
conpl ai ned bitterly of

t he expense as he | aunched each new voyage. One of these missions involved scores of ocean-going
j unks

and a crew of 3,000 young nen and wonen. They never returned, and their fate i s unknown. The water
of

immortal ity was unavail abl e.

Just fifty years later, wet rice agriculture and iron netallurgy suddenly appeared in Japan--
devel opnent s

that profoundly altered the Japanese econony and created a class of warrior aristocrats. Xi argued
that the

Japanese nane for Japan clearly reflected the Chinese origin of Japanese culture: The Land of the
Ri si ng

Sun. \Where woul d you have to be standing, Xi asked, for the Sun to be rising over Japan? So the
very name
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of the daily newspaper that Ellie had just visited was, Xi proposed, a reninder of the Iife and
times of the

Enperor Qn. Ellie thought that QG n nade Al exander the Great a schoolyard bully by conparison
Vel |,

al nost .

If @n had been obsessed with imortality, Xi was obsessed with Qn. Ellie told himabout her
visit to Sol

Had-den in Earth orbit, and they agreed that were the Enperor Qn alive in the waning years of the
twentieth century, Earth orbit is where he would be. She introduced Xi to Hadden by vi deophone and
t hen

left themto talk alone. Xi's excellent English had been honed during his recent involvenent in
the transfer of

the Crown Col ony of Hong Kong to the Chinese People's Republic. They were still talking when the
Met husel ah set, and bad to continue through the network of conmmunications satellites in
geosynchronous

orbit. They nust have hit it off. Soon after, Hadden requested that the activation of the Machine
be

synchroni zed so that he woul d beoverhead at that nmonent. He wanted Hokkaido in the focus of his
tel escope, he said, when the tine cane.

"Do Buddhi sts believe in God, or not?" Ellie asked on their way to have dinner with the Abbot.
"Their position seens to be," Vaygay replied dryly, "that their God is so great he doesn't even
have to

exist."

As they sped through the countryside, they tal ked about Utsumi, the Abbot of the nobst fanous Zen
Buddhi st nonastery in Japan. A few years before, at cerenpnies marking the fiftieth anniversary of
t he

destruction of H roshinma, Usum had delivered a speech that commanded worl dwi de attention. He was
wel |

connected in Japanese political life, and served as a kind of spiritual adviser to the ruling
political party, but

he spent nost of his tine in nonastic and devotional activities.

"His father was al so the Abbot of a Buddhi st nonastery,"” Sukhavad nentioned. Ellie raised her
eyebr ows.

"Don't |ook so surprised. Marriage was permtted to them like the Russian Orthodox clergy. Isn't
t hat

right, Vaygay?"

"That was before ny tine,
banmboo and

was cal |l ed Ungetsu--the C ouded Moon; and indeed there was a clouded nmoon in the early evening
sky.

Their Japanese hosts had arranged that there be no other guests. Ellie and her conpani ons renpved
their

shoes and, padding in their stocking feet, entered a small dining roomwhich | ooked out on stal ks
of

banboo.

The Abbot's head was shaved, his garnent a robe of black and silver. He greeted themin perfect
col I oqui a

English, and his Chinese, Xi later told her, turned out to be passable as well. The surroundi ngs
were restful

the conversation |ighthearted. Each course was a small work of art, edible jewels. She understood
how

nouvel l e cuisine had its origins in the Japanese culinary tradition. If the customwere to eat the
f ood

bl i ndf ol ded, she woul d have been content. If, instead, the delicacies were brought out only to be
adm red and

never to be eaten, she would al so have been content. To | ook and eat both was an intimation of
heaven.

Ellie was seated across fromthe Abbot and next to Lu-nacharsky. Qthers inquired about the species-
-or

at least the kingdom-of this or that norsel. Between the sushi and the ginkgo nuts, the

he said, alittle distractedly. The restaurant was set in a grove of
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conver sati on
turned, after a fashion, to the m ssion.
"But why do we comunicate?" the Abbot asked. "To exchange information," replied Lunacharsky,
seem ngly devoting full attention to his recalcitrant chopsticks. "But why do we wi sh to exchange
i nformation?"
"Because we feed on information. Infornmation is necessary for our survival Wthout
i nformati on we
die."
Lunacharsky was inteat on a ginkgo nut that slipped off his chopsticks each tine be attenpted to
raise it
to his mouth. He |owered his head to neet the chopsticks hal fway.
"I believe," continued the Abbot, "that we comruni cate out of |ove or conpassion." He reached with
hi s
fingers for one of his own ginkgo nuts and placed it squarely in his nouth.
"Then you think," she asked, "that the Machine is an instrunent of conpassion? You think there is
no
risk?"
"I can communicate with a flower,'
have
no difficulty understanding the beings--that is the proper word?--of sone other world."
"I am perfectly prepared to believe that the stone comunicates to you," Lunacharsky said, chew ng
on
the ginkgo nut. He had followed the Abbot's exanple. "But | wonder about you communicating to the
stone. How woul d you convince us that you can comruni cate with a stone? The world is full of
error. How
do you know you are not deceiving yourself?"
"Ah, scientific skepticism" The Abbot flashed a snmile that Ellie found absolutely winning; it was
i nnocent,
al nost childlike.

he went on as if in response. "I can talk to a stone. You would

"To comunicate with a stone, you nust becone nmuch less . . . preoccupied. You nust not do so much
t hi nki ng, so much tal king. Wien | say | communicate with a stone, | amnot talking about words.
The

Christians say. “In the beginning was the Wird.' But | amtal king about a communi cati on nuch
earlier,

much nore fundanmental than that."

"I't's only the Gospel of Saint John that tal ks about the Word," Ellie conmented--a little
pedantically, she

t hought as soon as the words were out of her nouth. “~The earlier Synoptic Gospels say nothing
about it. It's

really an accretion from Greek phil osophy. Wat kind of preverbal comunication do you nean?"
"Your question is nade of words. You ask ne to use words to describe what has nothing to do with

words. Let ne see. There is a Japanese story called The Dreamof the Ants.' It is set in the
Ki ngdom of the
Ants. It is a long story, and | will not tell it to you now But the point of the story is this:

To understand the

| anguage of the ants, you must becone an ant.”

"The | anguage of the ants is in fact a chem cal |anguage," said Lunacharsky, eyeing the Abbot
keenly.

"They | ay down specific nolecular traces to indicate the path they have taken to find food. To
under st and

the | anguage of the ants, | need a gas chromatograph, or a mass spectroneter. | do not need to
becone an
ant."

"Probably, that is the only way you know to becone an ant," returned the Abbot, |ooking at no one
in

particular. “Tell me, why do people study the signs left by the ants?"

"Well," Ellie offered, "I guess an entonol ogi st would say it's to understand the ants and ant

soci ety.

Scientists take pleasure in understanding."

"That is only another way of saying that they |ove the ants."

She suppressed a snall shudder
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"Yes, but those who fund the entonol ogi sts say sonmething else. They say it's to control the
behavi or of ants,

to make them | eave a house they've infested, say, or to understand the biology of soil for
agriculture. It

m ght provide an alternative to pesticides. | guess you could say there's sone |love of the ants in
that," Ellie

nused.

"But it's also in our self-interest," said Lunacharsky. "The pesticides are poi sonous to us as

well."

"Way are you tal ki ng about pesticides in the mdst of such a dinner?" shot Sukhavati from across
t he

tabl e.

"W will dreamthe dream of the ants another time," the Abbot said softly to Ellie, flashing again
t hat

perfect, untroubled snmle.

Reshod with the aid of neter-1long shoehorns, they approached their small fleet of autonobiles,
while the

serving wonmen and proprietress sniled and bowed cerenoniously. Ellie and Xi watched the Abbot
enter a

i nobusine with some of their Japanese hosts.

"I asked him If he could talk with a stone, could he communicate with the dead?" Xi told her
"And what

did he say?"

"He said the dead were easy. His difficulties were with the living."

CHAPTER 18
Super uni fi cation

A rough sea!

Stretched out over Sado
The M I ky Way.

- MATSUO BASHO (1644-94)
Poem

PERHAPS THEY had chosen Hokkai do because of its maverick reputation. The clinmate required
construction

techni ques that were highly unconventional by Japanese standards, and this island was al so the
horme of the

Ainu, the hairy aboriginal people still despised by many Japanese. Wnters were as severe as the
ones in

M nnesota or Woni ng. Hokkai do posed certain |ogistical difficulties, but it was out of the way in
case of a

cat astrophe, being physically separated fromthe other Japanese islands. It was by no neans

i sol at ed,

however, now that the fifty-one-kiloneter-long tunnel connecting it with Honshu had been
completed; it was

the I ongest submarine tunnel in the world.

Hokkai do had seened safe enough for the testing of individual Machi ne conponents. But concern had
been expressed about actually assenbling the Machine in Hokkai do. This was, as the mountains that
surrounded the facility bore el oquent testinony, a region surging with recent volcanism One
nount ai n was

growing at the rate of a neter a day. Even the Soviets--Sakhalin Island was only forty-three
kiloneters

away, across the Soya, or La Pérouse Strait--had voiced sonme msgivings on this score. But in for
a kopek,

in for a ruble. For all they knew, even a Machine built on the far side of the Moon could bl ow up
the Earth

when activated. The decision to build the Machine was the key fact in assessing dangers; where the
t hi ng

was built was an entirely secondary consideration

By early July, the Machi ne was once again taking shape. In America, it was still enbroiled
inpolitical and
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sectarian controversy; and there were apparently serious technical problens with the Soviet

Machi ne. But

here--in a facility much nore nodest than that in Wom ng--the dowel s had been nounted and the
dodecahedron conpl eted, although no public announcenent had been nade. The anci ent Pythagoreans,
who

first discovered the dodecahedron, had declared its very existence a secret, and the penalties for
di scl osure

were severe. So perhaps it was only fitting that this house-sized dodecahedron, hal fway around the
wor | d

and 2,600 years |later, was known only to a few.

The Japanese Project Director had decreed a few days' rest for everyone. The nearest city of any
size was

Qoi hiro, a pretty place at the confluence of the Yubetsu and Toka-chi rivers. Some went to ski on

strips of

unnel ted snow on Mount Asahi; others to damthermal streans with a makeshift rock wall, warm ng
thensel ves with the decay of radi oactive el enents cooked in sonme supernova explosion billions of
years

before. A few of the project personnel went to the Banba races, in which nassive draft horses
pul | ed heavy

bal | asted sl edges over parallel strips of farm and. But for a serious celebration, the Five flew
by helicopter to

Sapporo, the largest city on Hokkai do, situated | ess than 200 kil onmeters away.

Propitiously enough, they arrived in time for the Tana-bata Festival. The security risk was

consi dered

smal |, because it was the Machine itself much nore than these five people that was essential for
t he success

of the project. They had undergone no special training, beyond thorough study of the Message, the
Machi ne,

and the miniaturized instruments they would take with them In a rational world, they would be
easy to

replace, Ellie thought, although the political inpedinments in selecting five humans acceptable to
all nenbers

of the World Machi ne Consortium had been consi derabl e.

Xi and Vaygay had "unfini shed business," they said, which could not be conpl eted except over sake.
So

she, Devi Sukhavati, and Abonneba Eda found thensel ves gui ded by their Japanese hosts al ong one of
t he

side streets of the Odori Pronenade, past el aborate displays of paper streanmers and | anterns,

pi ctures of

| eaves, turtles, and ogres, and appealing cartoon representations of a young nman and wonan in
medi eva

costunme. Between two buil dings was stretched a | arge piece of sailcloth on which had been painted
a

peacock ranpant.

She glanced at Eda in his flow ng, enbroidered linen robe and high stiff cap, and at Sukhavati in
anot her

stun- ning silk sari, and delighted in the conpany. The Japanese Machi ne had so far passed all the
prescri bed

tests, and a crew had been agreed upon that was not nerely representative--if inperfectly--of the
popul ati on of the planet, but which included genuine individuals not stamped out by the officia
cooki e

cutters of five nations. Every one of themwas in some sense a rebel

Eda, for instance. Here he was, the great physicist, the discoverer of what was called

superuni fication--

one el egant theory, which included as special cases physics that ran the ganmut fromgravitation to
quarks. It

was an achi evenent comparable to Isaac Newton's or Albert Einstein's, and Eda was bei ng conpared
to

both. He had been born a Muslimin N geria, not unusual in itself, but he was an adherent of an
unort hodox

Islamc faction called the Ahnmadi yah, which enconpassed the Sufis. The Sufis, he explained after
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t he

evening with Abbot Ut sum, were to Islamwhat Zen was to Buddhi sm Ahmadi yah procl ai ned "a Ji had
of

the pen, not the sword."

Despite his quiet, indeed hunbl e deneanor, Eda was a fierce opponent of the nore conventiona
Musl i m

concept of Jihad, holy war, and argued instead for the nost vigorous free exchange of ideas. In
this he was

an enbarrassment for much of conservative Islam and opposition to his participation in the
Machi ne crew

had been nmade by sone Islamic nations. Nor were they alone. A black Nobel |aureate--said
occasionally to

be the smartest person on Earth--proved too much for sone who had nmasked their racismas a
concessi on

to the new social amenities. Wien Eda visited Tyrone Free in prison four years earlier, there was
a mar ked

upsurge in pride anong bl ack Anericans, and a new role nodel for the young. Eda brought out the
worst in

the racists and the best in everyone el se.

"The tine necessary to do physics is a luxury,"” he told Ellie. “There are nany people who could do
t he

sanme if they had the sanme opportunity. But if you nust search the streets for food, you will not
have enough

time for physics. It is nmy obligation to inprove conditions for young scientists in nmy country."
As he had

slowW y beconme a national hero in N geria, he spoke out increasingly about corruption, about an
unfair sense

of entitlenent, about the inportance ° of honesty in science and everywhere el se, about how great
a nation

Ni geria could be. It had as nany people as the United States in the 1920s, he said. It was rich in
resour ces,

and its many cultures were a strength. If N geria could overcone its problenms, he argued, it would
be a

beacon for the rest of the world. Seeking quiet and isolation in all other things, on these issues
he spoke out.

Many Ni gerian nen and wonen--Mislins, Christians, and Anim sts, the young but not only the young--
t ook his vision seriously.

O Eda's many renmarkable traits, perhaps the nost striking was his nodesty. He rarely offered

opi ni ons.

Hi s answers to nost direct questions were laconic. Only in his witings--or in spoken | anguage
after you

knew himwel | --did you glinpse his depth. Am dst all the specul ati on about the Message and the
Machi ne

and what woul d happen after its activation, Eda had volunteered only one coment: |n Mzanbi que,

t he

story goes, nonkeys do not talk, because they know if they utter even a single word some nan wl |l
cone

and put themto work.

Wth such a voluble crew it was strange to have soneone as taciturn as Eda. Like many others,
Ellie paid

especial attention to even his nost casual utterances. He woul d describe as "foolish errors" his
earlier, only

partly successful version of superunification. The man was in his thirties and, Ellie and Devi had
privately

agreed, devastatingly attractive. He was al so, she knew, happily married to one wife; she and
their children

were in Lagos at the nmonent.

A stand of banmboo cuttings that had been planted for such occasi ons was adorned, festooned, indeed
wei ghed down with thousands of strips of col ored paper. Young nen and wonen especially could be
seen

augrmenting the strange foliage. The Tanabata Festival is unique in Japan for its celebration of
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| ove.

Representations of the central story were displayed on nultipaneled signs and in a perfornmance on
a

makeshi ft outdoor stage: Two stars were 61 |ove, but separated by the MIky Way. Only once a year
on the

seventh day of the seventh nmonth of the lunar cal endar, could the |overs contrive to neet--
provided it did

not rain. Ellie | ooked up at the crystalline blue of this al pine sky and wi shed the |overs well.
The young nman

star, the legend went, was a Japanese sort of cowboy, and was represented by the A7 dwarf star
Altair. The

young wormman was a weaver, and represented by Vega. It seened odd to Ellie that Vega shoul d be
central to

a Japanese festival a few nonths before Machine activation. But if you survey enough cultures, you
will

probably find interesting | egends about every bright star in the sky. The | egend was of Chinese
origin, and

had been alluded to by Xi when she had heard himyears ago at the first neeting of the Wrld
Message

Consortiumin Paris.

In nost of the big cities, the Tanabata Festival was dying. Arranged narriages had ceased to be
the norm

and the angui sh of the separated | overs no | onger struck so responsive a chord as it once had. But
ina few

pl aces- - Sapporo, Sendai, a few others--the Festival - grew nore popul ar each year. In Sapporo it
had a

speci al poi gnancy because of the still w despread outrage at Japanese-Ai nu marriages. There was an
entire

cottage industry of detectives on the island who would, for a fee, investigate the relatives and
ant ecedent s of

possi bl e spouses for your children. Ainu ancestry was still held to be a ground for sumary
rejection. Devi,

renenberi ng her young husband of many years before, was especially scathing. Eda doubtless had
heard a

story or two along the sane line, but he was silent.

The Tanabata Festival in the Honshu city of Sendai was now a staple on Japanese tel evision for
peopl e who

now could rarely see the real Altair or Vega. She wondered if the Vegans woul d continue
broadcasting the

same Message to the Earth forever. Partly because the Machi ne was being conpleted in Japan, it
recei ved

considerable attention in the tel evision conmentary acconpanying this year's Tanabata Festi val
But the

Five, as they were now sonetinmes called, had not been required to appear on Japanese tel evision
and their

presence here in Sapporo for the Festival was not generally known. Neverthel ess, Eda, Sukhavati,
and she

were readily recogni zed, and they nade their way back to the Cbori Pronmenade to the acconpani nment
of

polite scattered appl ause by passersby. Many al so bowed. A | oudspeaker outside a rmusic shop bl ared
a rock-

and-roll piece that Ellie recognized. It was "I Wanna Ri cochet Of You," by the black nusica
group Wiite

Noi se. I n the afternoon sun was a rheuny-eyed, elderly dog, which, as she approached, wagged its
tail

feebly.

Japanese comment ators tal ked of Machi ndo, the Way of the Machine--the increasingly comon
perspective of the Earth as a planet and of all humans sharing an equal stake in its future.
Sonething like it

had been proclained in sonme, but by no neans all, religions. Practitioners of those religions
under st andabl y
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resented the insight being attributed to an alien Machine. If the acceptance of a new insight on
our place in
the universe represents a religious conversion, she nused, then a theol ogi cal revol uti on was
sweepi ng t he
Earth. Even the Anerican and European chiliasts had been influenced by Machindo. But if the
Machi ne
didn't work and the Message went away, how | ong, she wondered, would the insight last? Even if we
had
made sone mistake in interpretation or construction, she thought, even if we never understood
anyt hi ng
nore about the Vegans, the Message denonstrated beyond a shadow of a doubt that there were other
bei ngs
in the universe, and that they were nore advanced than we. That shoul d hel p keep the pl anet
unified for a
whil e, she thought.
She asked Eda if he had ever had a transform ng religi ous experience. "Yes," he said.

"When?" Sonetines you bad to encourage himto talk. "Wien | first picked up Euclid. Al so when
I first
under st ood Newt oni an gravitation. And Maxwell's equations, and general relativity. And during ny
wor k on
superunifi-cation. | have been fortunate enough to have had many religi ous experiences."
"No," she returned. "You know what | nean. Apart from science."”

"Never," he replied instantly. "Never apart from science."

He told her a little of the religion he had been born into. He did not consider hinmself bound by
all its
tenets, he said, but he was confortable with it. He thought it could do nuch good. It was a
comparatively
new sect--cont enporaneous with Christian Science or the Jehovah's Wtnesses-- founded by Mrza
Ghul am Ahrmad in the Punjab. Devi apparently knew sonethi ng about the Ahnadiyah as a proselytizing
sect.
It had been especially successful in West Africa. The origins of the religion were wapped in
escha-t ol ogy.
Ahrmad had clained to be the Mahdi, the figure Mislins expect to appear at the end of the world. He
al so
clained to be Christ cone again, an incarnation of Krishna, and a buruz, or reappearance of
Mohamed.
Christian chiliasm had now i nfected the Ahnmadi yah, and his reappearance was i nminent according to
sone
of the faithful. The year 2008, the centenary of Ahnad's death, was now a favored date for his
Fi nal Return
as Mahdi. The gl obal nessianic fervor, while sputtering, seenmed on average to be swelling stil
further, and
Ellie confessed concern about the irrational predilections of the human speci es.
"At a Festival of Love," said Devi, "you should not be such a pessimst."

In Sapporo there had been an abundant snowfall, and the | ocal custom of naking snow and ice

scul ptures of

ani mal s and nyt hol ogi cal figures was updated. An inmense dodecahedron had been neticul ously carved
and

was shown regularly, as a kind of icon, on the evening news. After unseasonably warm days, the ice
scul ptors coul d be seen packing, chipping, and grinding, repairing the danmage.

That the activation of the Machine nmight, one way or another, trigger a gl obal apocal ypse was a
fear now

of ten bei ng voi ced. The Machi ne Project responded with confident guarantees to the public, quiet
assur ances

to the governnments, and decrees to keep the activation time secret. Sonme scientists proposed
activation on

Novenber 17, an evening on which was predicted the nost spectacul ar nmeteor shower of the century.
An

agreeabl e synbolism they said. But Valerian argued that if the Machine was to | eave the Earth at
t hat
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nmoment, having to fly through a cloud of conetary debris would provide an additional and
unnecessary

hazard. So activation was postponed for a few weeks, until the end of the last nonth of nineteen
hundr ed

and anything. Wiile this date was not literally the Turn of the MIlennium but a year before,

cel ebrati ons on

a lavish scale were planned by those who coul d not be bothered to understand the cal endrica
conventi ons,

or who wi shed to celebrate the conming of the Third MIlenniumin two consecutive Decenbers.

Al though the extraterrestrials could not have known how nmuch each crew nenber wei ghed, they
specified in painstaking detail the nmass of each machi ne conponent and the total perm ssible nass.
Very

little was left over for equipnent of terrestrial design. This fact had sone years before been
used as an

argurment for an all-woman crew, so that the equi pnent allowance coul d be increased; but the
suggesti on

had been rejected as frivol ous.

There was no room for space suits. They woul d have to hope the Vegans woul d renenber that humans
had a propensity for breathing oxygen. Wth virtually no equi pnent of their own, with their

cul tura

di fferences and their unknown destination, it was clear that the mission nmight entail great risk
The worl d

press discussed it often; the Five thensel ves, never

A variety of miniature caneras, spectroneters, superconducting superconputers, and mcrofilm
libraries

were being urged on the crew. It made sense and it didn't nmake sense. There were no sl eeping or
cooki ng or

toilet facilities on board the Machi ne. They were taking only a m ni mum of provisions, sonme of
them st uffed

in the pockets of their coveralls. Devi was to carry a rudinmentary nedical kit. As far as she was
concer ned,

Ellie thought, she was barely planning to bring a toothbrush and a change of underwear. If they
can get me

to Vega in a chair, she thought, they'll probably be able to provide the anenities as well. If she
needed a

canmera, she told project officials, she'd just ask the Vegans for one.

There was a body of opinion, apparently serious, that the Five should go naked; since clothing had
not

been specified it should not be included, because it mi ght somehow disturb the functioning of the
Machi ne.

Ellie and Devi, anong nmany ot hers, were anused, and noted that there was no proscription agai nst
weari ng

cl ot hing, a popular human custom evident in the O ynpic broadcast. The Vegans knew we wore

cl ot hes, X

and Vaygay protested. The only restrictions were on total mass. Should we al so extract dental
wor k, they

asked, and | eave eyegl asses bebi nd? Their view carried the day, in part because of the reluctance
of many

nations to be associated with a project culmnating so indecorously. But the debate generated a
little raw

hunor anong the press, the technicians, and the Five.

"For that matter," Lunacharsky said, "it doesn't actually specify that hunman beings are to go.
Maybe t hey

woul d find five chimpanzees equal |y acceptable.”

Even a single two-di mensi onal photograph of an alien nachine could be invaluable, she was told.
And

i magi ne a picture of the ahens thensel ves. Wuld she pl ease reconsider and bring a canera? Der
Heer, who

was now on Hokkaido with a large Anerican delegation, told her to be serious. The stakes were too
hi gh,

he said, for--but she cut himshort with a |ook so withering that he could not conplete the
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sentence. In her

m nd, she knew what he was going to say--for childish behavior. Amazingly, der Heer was acting as
if he

had been the injured party in their relationship. She described it all to Devi, who was not fully

synpat heti c.
Der Heer, she said, was "very sweet." Eventually, Ellie agreed to take an ultramniaturized video
caner a.

In the mani fest that the project required, under "Personal Effects," she listed "Frond, palm

0. 811

kil ograns." Der Heer was sent to reason with her. "You know there's a splendid infrared inmagi ng
system

you can carry along for two-thirds of a kilogram Wy would you want to take the branch of a
tree?"

"Afrond. It's a paimfrond. |I know you grew up in New York, but you must know what a palm
tree is. It's all in Ivanhoe. Didn't you read it in high school? At the tine of the Crusades,
pilgrinms who nmade
the long journey to the Holy Land took back a palmfrond to show they'd really been there. It's to
keep ny
spirits up. | don't care how advanced they are. The Earth is nmy Holy Land. |I'Il bring a frond to
themto show
them where | came from'

Der Heer only shook his head. But when she described her reasons to Vaygay, he said, “This 1
understand very well."

Ellie remenbered Vaygay's concerns and the story he had told her in Paris about the droshky sent
to the

i mpoverished village. But this was not her worry at all. The palmfrond served anot her purpose,
she realized

She needed sonething to remind her of Earth. She was afraid she might be tenpted not to conme back

The day before the Machine was to be activated she received a small package that had been
del i vered by

hand to her apartnent on the site in Womning and transshi pped by courier. There was no return
address and,

i nside, no note and no signature. The package held a gold nmedallion on a chain. Conceivably, it
coul d be

used as a pendulum An inscription had been engraved on both sides, small but readable. One side
read

Hera, superb Queen Wth the gol den robes, Commanded Argus, \Wose gl ances bristle

Qut through the world.

On the obverse, she read:

This is the response of the defenders of Sparta to the Commander of the Roman Arny: "If

you are a god, you will not hurt those who have never injured you. If you are a man

advance--and you will find nmen equal to yourself." And wonen.

She knew who had sent it.

Next day, Activation Day, they took an opinion poll of the senior staff on what would happen. Most
t hought

not hi ng woul d happen, that the Machine would not work. A smaller nunber believed that the Five
woul d

sonmehow find thensel ves very quickly in the Vega system relativity to the contrary

notw t hst andi ng. Ot hers

suggested, variously, that the Machine was a vehicle for exploring the solar system the nost
expensi ve

practical joke in history, a classroom a time machine, or a galactic tel ephone booth. One
scientist wote:

"Five very ugly replacenents with green scales and sharp teeth will slowy materialize in the
chairs." This

was the closest to the Trojan Horse scenario in any of the responses. Another, but only one, read
"Doonsday Machine."

There was a cerenony of sorts. Speeches were nade, food and drink were served. Peopl e hugged one
another. Sone cried quietly. Only a few were openly skeptical. You could sense that if anything at
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happened on Activation the response would be thunderous. There was an intimation of joy in many
faces.

Ellie managed to call the nursing hone and wi sh her nother goodbye. She spoke the word into the
nmout hpi ece on Hokkai do, and in Wsconsin the identical sound was generated. But there was no
response.

Her not her was recovering sone nmotor functions on her stricken side, the nurse told her. Soon she
m ght be

able to speak a few words. By the tinme the call had been conpleted, Ellie was feeling al nost

| i ght heart ed.

The Japanese technicians were wearing hachi maki, cloth bands around their heads, that were
traditionally

donned in preparation for nmental, physical, or spiritual effort, especially conbat. Printed on the
headband

was a conventional projection of the map of the Earth. No single nation held a dom nant position.
There had not been much in the way of national briefings. As far as she could tell, no one had
been urged

torally round the flag. National |eaders sent short statenents on videotape. The President's was
especially

fine, Ellie thought:

"This is not a briefing, and not a farewell. It's just a so |ong. Each of you nakes this journey
on behalf of a

billion souls. You represent all the peoples of the planet Earth. If you are to be transported to
somewher e

el se, then see for all of us--not just the science, but everything you can |earn. You represent
the entire

human speci es, past, present, and future. Watever happens, your place in history is secure. You
are heroes

of our planet. Speak for all of us. Be wise. And . .. cone back."

A few hours later, for the first tine, they entered the Machi ne--one by one, through a snmall
airlock.

Recessed interior lights, very | owkey, cane on. Even after the Machi ne had been conpl eted and had
passed

every prescribed test, they were afraid to have the Five take their places prematurely. Sone

pr oj ect

personnel worried that nerely sitting down m ght induce the Machine to operate, even if the
benzel s were

stationary. But here they were, and nothing extraordi nary was happening so far. This was the first
noment

she was able to lean back, a little gingerly to be sure, into the nolded and cushi oned pl astic.
She had want ed

chintz; chintz slipcovers would have been perfect for these chairs. But even this, she discovered,
was a

matter of national pride. The plastic seemed nore nodern, nore scientific, nore serious.

Knowi ng of Vaygay's carel ess snoking habits, they had decreed that no cigarettes could be carried
on board

the Machi ne. Lunacharsky had uttered fluent maledictions in ten | anguages. Now he entered after

t he ot hers,

having finished his last Lucky Strike. He wheezed just a little as he sat down beside her. There
were no seat

belts in the design ex- tracted fromthe Message, so there were none in the Machi ne. Some project
per sonne

had argued, nevertheless, that it was foolhardy to onmt them

The Machi ne goes somewhere, she thought. It was a neans of conveyance, an aperture to el sewhere
or

el sewhen. It was a freight train barreling and wailing into the night. If you had clinbed aboard,

it could carry

you out of the stifling provincial towns of your childhood, to the great crystal cities. It was

di scovery and

escape and an end to loneliness. Every logistical delay in nmanufacture and every di spute over the
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pr oper
interpretation of some subcodicil of the instructions had plunged her into despair. It was not

gl ory she was

seeking . . . not mainly, not nuch . . . but instead a kind of |iberation

She was a wonder junkie. In her mnd, she was a hill tribesman standi ng sl ack-jawed before the
real |shtar

Gate of ancient Babylon; Dorothy catching her first glinpse of the vaulted spires of the Enerald
Gty of QOg;

a snall boy from darkest Brooklyn plunked down in the Corridor of Nations of the 1939 Wrld's
Fair, the

Tryl on and Peri sphere beckoning in the distance; she was Pocahontas sailing up the Thanes estuary
with

London spread out before her from horizon to horizon

Her heart sang in anticipation. She would di scover, she was sure, what else is possible, what
coul d be

acconpl i shed by ot her beings, great beings--beings who had, it seened |ikely, been voyagi ng

bet ween t he

stars when the ancestors of humans were still brachiating frombranch to branch in the dappl ed
sunl i ght of

the forest canopy.

Drumin, like nmany others she had known over the years, had called her an incurable romantic; and
she

found hersel f wondering again why so nmany people thought it some enbarrassing disability. Her
romanti ci sm had been a driving force in her Ilife and a fount of delights. Advocate and
practitioner of

romance, she was off to see the Wzard.

A status report came through by radio. There were no apparent mal functions, so far as could be
detected

with the battery of instrumentation that had been set up exterior to the Machine. Their main wait
was for the

evacuation of the space between and around the benzels. A system of extraordinary efficiency was
punpi ng

out the air to attain the highest vacuum ever reached on Earth. She doubl e-checked the stowage of
her video

m crocanera system and gave the palmfrond a pat. Powerful lights on the exterior of the
dodecahedr on had

turned on. Two of the spherical shells had now spun up to what the Message had defined as critica
speed.

They were already a blur to those watching outside. The third benzel would be there in a mnute. A
strong

el ectrical charge was building up. When all three spherical shells with their nutually

per pendi cul ar axes were

up to speed, the Machine would be activated. Or so the Message had said.

Xi's face showed fierce deternination, she thought; Lunacharsky's a deliberate calm Sukhavati's
eyes

were open w de; Eda revealed only an attitude of quiet attentiveness. Devi caught her glance and
smil ed.

She wi shed she had had a child. It was her |ast thought before the walls flickered and becane
transpar ent

and, it seened, the Earth opened up and swal | oned her.

PART 111

THE

GALAXY

So | wal k on upl ands unbounded,

and know that there is hope

for that which Thou didst nold out of dust
to have consort with things eternal

--The Dead Sea Scrolls
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CHAPTER 19
Naked Singularity

...hount to paradise

By the stairway of surprise
- RALPH WALDO EMERSON
"Merlin," Poens (1847)

It is not inpossible that to some infinitely superior
bei ng the whol e uni verse may be as one plain, the

di stance between planet and planet be ing “only as the
pores in a grain of sand, and the spaces between
system and system no greater than the intervals

bet ween one grain and the grain adjacent.

- SAMUEL TAYLOR COLERI DGE
Omi ani a

THEY WERE falling. The pentagonal panels of the dodecahedron had becone transparent. So had the
roof and
the floor. Above and bel ow she coul d nmake out the organosilicate |lacewrk and the inplanted erbium
dowel s, which seened to be stirring. Al three benzels had di sappeared. The dodecahedron pl unged,
racing
down a long dark tunnel just broad enough to permt its passage. The accel erati on seenmed sonmewhere
around one g. As a result, Ellic, facing forward, was pressed backward in her chair, while Devi,
opposite
her, was bending slightly at the waist. Perhaps they should have added seat belts.

It was hard not to entertain the thought that they had plunged into the mantle of the
Earth, bound for its
core of molten iron. O nmaybe they were on their way straight to... She tried to imagine this
i mpr obabl e
conveyance as a ferryboat upon the River Styx.

There was a texture to the tunnel walls, fromwhich she could sense their speed. The
patterns were
irregul ar soft-edged nottlings, nothing with a well-defined form The walls were not menorable for
their
appearance, only for their function. Even a few hundred kil ometers beneath the Earth's surface the
rocks
woul d be glowing with red heat. There was no hint of that. No m nor denbns were nanagi ng the
traffic, and
no cupboards with jars of marnal ade were in evidence.

Every now and then a forward vertex of the dodecahedron would brush the wall, and fl akes
of an
unknown material would be scraped off. The dodec itself seemed unaffected. Soon, quite a cloud of
fine
particles was following them Every tine the dodecahedron touched the wall, she could sense an
undul ati on,
as if something soft had retreated to | essen the inpact. The faint yellow lighting was diffuse,
uni form
Cccasionally the tunnel would swerve gently, and the dodec would obligingly follow the curvature
Not hi ng,
so far as she could see, was headed towardthem At these speeds, even a collision with a sparrow
woul d
produce a devastating explosion. O what if this was anendless fall into a bottom ess well? She
could feel a
conti nuous physical anxiety in the pit of her stomach. Even so, she entertained no second
t hought s.

Bl ack hol e, she thought. Black hole. I'mfalling through the event horizon of a black hole
toward the
dread singularity. O maybe this isn't a black hole and |I'm headed toward a naked singularity.
That's what
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the physicists called it, a naked singularity. Near a singularity, causality could be violated,
effects could
precede causes, tinme could flow backward, and you were unlikely to survive, rmuch | ess renmenber the
experience. For a rotating black hole, she dredged up from her studies years before, there was not
a point
but a ring singularity or sonmething still nore conplex to be avoided. Black holes were nasty. The
gravitational tidal forces were so great that you would be stretched into a long thin thread if
you Wwere so
careless as to fall in. You would also be crushed laterally. Happily, there was no sign of any of
this. Through
the gray transparent surfaces that were now the ceiling and floor, she could see a great flurry of
activity. The
organosilicate matrix was collapsing on itself in sonme places and unfolding in others; the
enbedded er bi um
dowel s were spinning and tunbling. Everything inside the dodec--including herself and her
conpani ons- -
| ooked quite ordinary. Wll, maybe a bit excited. But they were not yet |ong thin threads.

These were idle runinations, she knew. The physics of black holes was not her field.
Anyway, she could
not understand how this could have anything to do with black holes, which were either prinordial--
made
during the origin of the universe--or produced in a later epoch by the collapse of a star nore
massi ve than
the Sun. Then, the gravity would be so strong that--except for quantum effects--even light could
not
escape, although the gravitational field certainly would remain. Hence "black," hence "hole." But
they hadn't
“col |l apsed a star, and she couldn't see any way in which they had captured a prinordial blackhole.
Anyway,
no one knew where the nearest prinordial black hole night be hiding. They had only built the
Machi ne and
spun up the benzel s.

She gl anced over to Eda, who was figuring sonmething on a small conputer. By bone
conduction, she

could feel as well as hear a low pitched roaring every tine the dodec scraped the wall, and she
rai sed her
voice to be heard. "Do you understand what's goi ng on?"

"Not at all," he shouted back. "I can alnost prove this can't be happening. Do you know
t he Boyer -
Li ndqui st coordi nat es?"

"No, sorry."

“I'I'l explainit to you later."
She was gl ad he thought there would be a "later."
Ellie felt the deceleration before she could see it, as if they had been on the downsl ope of a
roller
coaster, had | eveled out, and now were slowy clinbing. Just before the deceleration set in, the
tunnel had
made a conpl ex sequence of bobs and weaves. There was no perceptible change either in the color or
in the
bri ght ness of the surrounding Iight. She picked up her canera, switched to the |ong-focal-Iength
| ens, and
| ooked as far ahead of her as she could. She could see only to the next jag in the tortuous path.
Magni fi ed,
the texture of the wall seened intricate, irregular, and, just for a nmonent, faintly self-
| um nous.

The dodecahedron had slowed to a conparative craw. No end to the tunnel was in sight. She
wonder ed
if they would nmake it to wherever they were going. Perhaps the designers had m scal cul ated. Maybe
t he
Machi ne had been built inperfectly, just a little bit off; perhaps what had seened on Hokkai do an
accept abl e
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technol ogi cal inperfection would doomtheir mssion to failure here in . . . in wherever this was.
O )

glancing at the cloud of fine particles follow ng and occasionally overtaking them she thought
maybe t hey

had bunped into the walls one tine too often and | ost nore nmonentum t han had been allowed for in
t he

design. The space between the dodec and the walls seenmed very narrow now. Perhaps they would find
t hensel ves stuck fast in this never-never |and and | anguish until theoxygen ran out. Could the
Vegans have

gone to all this trouble and forgotten that we need to breathe? Hadn't they noticed all those

shout i ng

Nazi s?Vaygay and Eda were deep in the arcana of gravitational physics--twi stors, renornalization
of ghost

propagators, time-like Killing vectors, non-Abelian gauge invariance, geodesic refocusing, eleven-

di mensi onal Kaluza-Klein treatments of supergravity, and, of course, Eda's own and quite different
superunification. You could tell at a glance that an explanation was not readily within their
grasp. She

guessed that in another few hours the two physicists woul d nake some progress on the problem
Superuni fication enbraced virtually all scales and aspects of physics known on Earth. It was hard
to believe

that this . . . tunnel was not itself some hitherto unrealized solution of the Eda Field
Equat i ons.

Vaygay asked, "Did anyone see a naked singularity?"

"I don't know what one |ooks like," Devi replied. "I beg your pardon. It probably woul dn't
be naked.
D d you sense any causality inversion, anything bizarre--really crazy--mybe about how you were
t hi nki ng,
anything |ike scranbl ed eggs reassenbling thenselves into whites and yolks . . . ?"

Devi | ooked at Vaygay through narrowed lids. "It's okay,'
Vaygay's a little
excited, she added to herself. "“These are genuine questions about black holes. They only sound
crazy."

"No," replied Devi slowy, "except for the question itself.’
fact it was a
marvel ous ride."

They all agreed. Vaygay was el ated.
"This is a very strong version of cosm ¢ censorship,
even
i nside bl ack holes.™

"Vaygay is only joking," Eda added. "Once you're inside the event horizon, there is no way
to escape
the bl ack hole singularity."

Despite Ellie's reassurance, Devi was gl ancing dubiously at both Vaygay and Eda.
Physi cists had to
i nvent wordsand phrases for concepts far renoved from everyday experience. It was their fashion to
avoi d
pure neol ogi sns and instead to evoke, even if feebly, some anal ogous commonpl ace. The alternative
was to
nane di scoveries and equations after one another. This they did also. But if you didn't know it
was physics
they were tal king, you nmight very well worry about them

She stood up to cross over to Devi, but at the sane nonment Xi roused themw th a shout.
The wal | s of
the tunnel were undul ating, closing in on the dodecahedron, squeezing it forward. A nice rhythm
was being
established. Every tine the dodec would slow alnost to a halt, it was given another squeeze by the
wal | s.
She felt a slight notion sickness rising in her. In sonme places it was tough going, the walls
wor ki ng hard,
waves of contraction and expansion rippling dowm the tunnel. El sewhere, especially on the
strai ght aways,

Ellie quickly interjected.

But then she brightened. "In

he was saying. "Singularities are invisible
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they would fairly skip al ong.

A great distance away, Ellie made out a dimpoint of light, slowy growing in intensity. A
bl ue-white
radi ance began flooding the inside of the dodecahedron. She could see it glint off the black
erbi um cyl i nders,
now al nost stationary. Al though the journey seemed to have taken only ten or fifteen ninutes, the
contrast
bet ween t he subdued, restrained anbient light for nmost of the trip and the swelling brilliance
ahead was
striking. They were rushing toward it, shooting up the tunnel, and then erupting into what seened
to be
ordi nary space. Before themwas a huge blue-white sun, disconcertingly close. Ellie knewin an
instant it was
Vega.

She was reluctant to look at it directly through the |ong-focal-length [ ens; this was
fool hardy even for
the Sun, a cooler and di mer star. But she produced a piece of white paper, noved it so it was in
the foca
pl ane of the long |l ens and projected a bright inmge of the star. She could see two great sunspot
groups and a
hint, she thought, a shadow, of some of the material in the ring plane. Putting down the camera,
she held her
hand at armis |l ength, pal moutward,to just cover the disk of Vega, and was rewarded by seeing a
brilliant
extended corona around the star; it had been invisible before, washed out in Vega's glare.

Pal mstill outstretched, she examined the ring of debris that surrounded the star. The
nature of the Vega
system had been the subject of worldw de debate ever since receipt of the prinme nunber Message.
Acting on
behal f of the astronom cal comunity of the planet Earth, she hoped she was not naking any serious
m st akes. She videotaped at a variety of f/stops and frame speeds. They had energed al nost in the
ring
plane, in a debris-free circunstellar gap. The ring was extrenely thin conpared with its vast
| at eral
di mensi ons. She coul d nmake out faint color gradations within the rings, but none of the individual
ring
particles. If they were at all like the rings of Saturn, a particle a few meters across would be a
gi ant. Per haps
the Vegan rings were conposed entirely of specks of dust, clods of rock, shards of ice.

She turned around to | ook back at where they had emerged and saw a field of black--a
circul ar
bl ackness, bl acker than velvet, blacker than the night sky. It eclipsed that | eeward portion of
the Vega ring
system whi ch was ot herw se--where not obscured by this sonber apparition--clearly visible. As she
peered
through the | ens nore closely, she thought she could see faint erratic flashes of light fromits
very center.
Hawki ng radi ati on? No, its wavel ength woul d be much too long. O light fromthe planet Earth stil
rushi ng
down the tube? On the other side of that blackness was Hokkai do.

Pl anets. Where were the planets? She scanned the ring plane with the | ong-focal-Ilength
| ens, searching
for enmbedded planets--or at |east for the home of the beings who had broadcast the Message. In
each break
in the rings she | ooked for a shepherding world whose gravitational influence had cleared the
| anes of dust.
But she could find nothing.

"You can't find any planets?" Xi asked. "Nothing. There's a few big conmets in close. | can
see the tails.
But nothing that |ooks |like a planet. There nust bethousands of separate rings. As far as | can
tell, they're all
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made of debris. The black hole seens to have cleared out a big gap in the rings. That's where we
are right

now, slowy orbiting Vega. The systemis very young--only a few hundred mllion years ol d--and
sone

astrononers thought it was too soon for there to be planets. But then where did the transm ssion
cone

fronf"

"Maybe this isn't Vega," Vaygay offered. "Maybe our radio signal conmes from Vega, but the
tunnel
goes to another star system"”

“"Maybe, but it's a funny coincidence that your other star should have roughly the sane

col or

tenperature as Vega-- | ook, yon can see it's bluish--and the sanme kind of debris system It's
true, | can't

check this out fromthe constellations because of the glare. 1'd still give you ten-to-one odds

this is Vega."

"But then where are they?" Devi asked. Xi, whose eyesight was acute, was staring up--
t hrough t he
organosilicate matri x, out the transparent pentagonal panels, into the sky far above the ring
pl ane. He said
nothing, and Ellie followed his gaze. There was sonmething there, all right, gloamng in the
sunlight and with
a percepti ble angul ar size. She | ooked through the long lens. It was some vast irregul ar
pol yhedron, each of

its faces covered with . .. a kind of circle? Disk? Dish? Bow ?"Here, Q aomu, |ook through here.
Tell us
what you see.”

"Yes, | see. Your counterparts . . . radio tel escopes. Thousands of them | suppose,

pointing in nmany
directions. It is not a world. It is only a device."

They took turns using the long | ens. She conceal ed her inpatience to | ook again. The
f undanent al
nature of a radio tel escope was nore or |ess specified by the physics of radi o waves, but she
found hersel f
di sappointed that a civilization able to nmake, or even just use, black holes for sonme kind of
hyperrel ativistic

transport would still be using radio tel escopes of recogni zabl e design, no matter how nassive the
scale. It
seenmed backward of the Vegans .. . unimagi native. She understood the advantage of putting the

t el escopes

in polar orbit around the star, safe except for twice each revolution fromcollisions with ring
pl ane debri s.

But radio tel escopes pointing all over the sky--thousands of them -suggested some conprehensive
sky

survey, an Argus in earnest. |nnunerable candidate worlds were being watched for television
transm ssi on,

mlitary radar, and perhaps other varieties of early radio transn ssion unknown on Earth. Did they
find such

signals often, she wondered, or was the Earth their first success in a mllion years of |ooking?
There was no

sign of a welcom ng conmittee. Was a del egation fromthe provinces so unremarkabl e that no one had
been

assigned even to note their arrival ?Wien the lens was returned to her she took great care with
focus, f/stop

and exposure tine. She wanted a permanent record, to show the National Science Foundation what
really

serious radio astronony was |like. She wished there were a way to determ ne the size of the

pol yhedra

worl d. The tel escopes covered it |like barnacles on a whaler. A radio tel escope in zero g could be
essentially

any size. After the pictures were devel oped, she would be able to determ ne the angul ar size
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(maybe a few
m nutes of arc), but the linear size, the real dinensions, that was inpossible to figure out
unl ess you knew
how far away the thing was. Neverthel ess she sensed it was vast.

"I'f there are no worlds here," Xi was saying, "then there are no Vegans. No one |ives
here. Vega is only
a guard-house, a place for the border patrol to warmtheir hands."

"Those radio tel escopes”"--he glanced upward--"are the watchtowers of the Geat Wall. If
you are
limted by the speed of light, it is difficult to hold a galactic enpire together. You order the
garrison to put
down a rebellion. Ten thousand years |ater you find out what happened. Not good. Too slow. So you
give
aut onony to the garrison commanders. Then, no nore enpire. But those"--and now he gestured at the
recedi ng bl ot covering the sky behind them-"those are inperial roads. Persia had them Ronehad
t hem
China had them Then you are not restricted to the speed of light. Wth roads you can hold an
enpire
t oget her. "

But Eda, lost in thought, was shaking his bead. Something about the physics was bothering
hi m

The black hole, if that was what it really was, could now be seen orbiting Vega in a broad
| ane entirely
clear of debris; both inner and outer rings gave it wide berth. It was hard to believe how bl ack
it was.

As she took short video pans of the debris ring before her, she wondered whether it woul d
someday
formits own planetary system the particles colliding, sticking, grow ng ever |arger
gravitational
condensations taking place until at last only a fewlarge worlds orbited the star. It was very
like the picture

astrononers had of the origin of the planets around the Sun four and a half billion years ago. She
coul d now

meke out inhonobgeneities in the rings, places with a discernible bul ge where sone debris had
apparently

accreted together.

The notion of the black hole around Vega was creating a visible ripple in the bands of
debris
i medi atel y adj acent The dodecahedron was doubtl| ess produci ng some nore nodest wake. She wondered
if
these gravitational perturbations, these spreading rarefactions and condensati ons, would have any
| ong-term
consequence, changing the pattern of subsequent planetary formation. |If so, then the very
exi stence of sone
pl anet billions of years in the future might be due to the black hole and the Machine . . . and
therefore to the
Message, and therefore to Project Argus. She knew she was overpersonalizing; bad she never lived,
sone
other radi o astrononmer would surely have received the Message, but earlier, or later. The Machi ne
woul d
have been activated at a different noment and the dodec woul d have found its way here in sone
ot her time.

So sone future planet in this systemmght still owe its existence to her. Then, by symmetry, she
had

snat ched out of existence sone other world that was destined to form bad she never lived. It was
vaguel y

burdensone, bei ng responsi bl e by your innocent actions for the fates of unknown worl ds.

She attenpted a panni ng shot, beginning inside the dodecahedron, then out to the struts
joining the
transparent pentagonal panels, and beyond to the gap in the debris rings in which they, along with
t he bl ack
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hol e, were orbiting. She followed the gap, flanked by two bluish rings, further and further from
her. There
was sonething a little odd up ahead, a kind of bowing in the adjacent inner ring.

"Q aonu," she said, handing himthe long lens, "look over there. Tell nme what you sec."

"Wher e?"

She pointed again. After a nonent he had found it. She could tell because of his slight
but quite

unm st akabl e i nt ake of breath. "Another black hole," he said. "Mich bigger."

They were falling again. This time the tunnel was nore conmodi ous, and they were naking
better tine.

"That's it?" Ellie found herself shouting at Devi. "They take us to Vega to show off their
bl ack hol es.
They give us a look at their radio tel escopes froma thousand kil onmeters away. We spend ten
m nutes there,
and they pop us into another black hole and ship us back to Earth. That's why we spent two
trillion dollars?"

"Maybe we're beside the point,'

Lunachar sky was sayi ng. "Maybe the only real point was to
pl ug
thenmsel ves into the Earth."

She i magi ned nocturnal excavations beneath the gates of Troy.

Eda, fingers of both hands outspread, was making a cal mng gesture. "Wait and see," he
said. "This is a
different tunnel. Why should you think it goes back to Earth?"

"Vega's not where we're intended to go?" Devi asked. "The experinental nethod. Let's see
where we
pop out next.'
Vaygay
were debating a space-tine diagramthey had drawn in Kruskal - Szekeres coordinates. Ellie had no
i dea what
they were tal king about. The decel eration stage, the part of the passage that felt uphill, was
still
di sconcerti ng.

This time the light at the end of the tunnel was orange. They enmerged at a consi derable
speed into the
system of a contact binary, two suns touching. The outer layers of a swollen elderly red giant
star were
pouring onto the photosphere of a vigorous m ddl e-aged yell ow dwarf, sonething |ike the Sun. The
zone of
contact between the two stars was brilliant. She | ooked for debris rings or planets or orbiting
radi o
observatories, but could find none. That doesn't nean very nuch, she told herself. These systens
coul d have
a fair nunber of planets and 1'd never know it with this dinky long | ens. She projected the double
sun onto
the piece of paper and photographed the image with a short-focal-1ength | ens.

Because there were no rings, there was | ess scattered light in this systemthan around
Vega; with the
wi de-angl e | ens she was able, after a bit of searching, to recognize a constellation that
sufficiently resenbl ed
the Big Dipper. But she had difficulty recognizing the other constellations. Since the bright
stars in the Big
Di pper are a few hundred light-years fromEarth, she concluded that they had not junped nore than
a few
hundred |ight-years. She told this to Eda and asked hi m what he thought. "Wat do I think? | think
this is an
Under gr ound. "

"An Under gr ound?"

She recall ed her sensation of falling, into the depths of Hell it had seened for a nonent,
just after the
Machi ne had been activated.

“"A Metro. A subway. These are the stations. The stops. Vega and this system and ot hers.

In this tunnel there was | ess scraping of the walls andfewer undul ations. Eda and
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Passengers
get on and off at the stops. You change trains here."

He gestured at the contact binary, and she noticed that his hand cast two shadows, one
anti-yell ow and
the other anti-red, like in---it was the only inage that came to nmind--a di scotheque.

"But we, we cannot get off," Eda continued. "We are in a closed railway car. W' re headed
for the
termnal, the end of the line."

Drumin had called such specul ati ons Fantasyl and, and this was--so far as she knew--the
first time
Eda had succunbed to the tenptation.

O the Five, she was the only observational astrononer, even though her specialty was not
in the optica
spectrum She felt it her responsibility to accunul ate as rmuch data as possible, in the tunnels
and in the
ordi nary four-dinmensional space-tine into which they would periodically energe. The presunptive
bl ack
hol e fromwhich they exited would always be in orbit around sonme star or multiple-star system
They were
al ways in pairs, always two of themsharing a simlar orbit--one fromwhich they were ejected, and
anot her
into which they fell. No two systems were closely sinmlar. None was very like the solar system
Al'l provided
instructive astrononical insights. Not one of them exhibited anything like an artifact--a second
dodecahedron, or some vast engineering project to take apart a world and reassenble it into what
Xi had
call ed a device.

At this tine they enmerged near a star visibly changing its brightness (she could tell from
t he progression
of f/stops required)--perhaps it was one of the RR Lyrae stars; next was a qui ntuple system then
a feebly
| umi nous brown dwarf. Some were in open space, sonme were enbedded in nebul osity, surrounded by
gl owi ng nol ecul ar cl ouds.

She recalled the warning "This will be deducted fromyour share in Paradise." Nothing had
been
deducted fromhers. Despite a conscious effort to retain a professional calm her heart soared at
this
profusi on of suns. She hoped that every one of themwas a hone to soneone. O would be one day.

But after the fourth junp she began to worry. Subjec-tively, and by her wistwatch, it
felt something
Ii ke an hour since they had "left" Hokkaido. If this took much |onger, the absence of anenities
woul d be felt.
Probably there wereaspects of human physiol ogy that could not be deduced even after attentive
tel evision
viewi ng by a very advanced civilization.

And if the extraterrestrials were so snmart, why were they putting us through so nany
little junmps? All
right, maybe the hop from Earth used rudi nentary equi pnent because only prinitives were working
one side
of the tunnel. But after Vega? Wiy couldn't they junp us directly to wherever the dodec was
goi ng?Each
time she came barreling out of a tunnel, she was expectant. \Wat wonders had they in store for her
next? It
put her in mnd of a very upscal e anusenent park, and she found herself imagi ni ng Hadden peering
down his
tel escope at Hokkai do the nonent the Machi ne had been activat ed.

As glorious as the vistas offered by the Message makers were, and however much she enjoyed
a kind of
proprietary mastery of the subject as she explained sone aspect of stellar evolution to the
ot hers, she was
after a tinme disappointed. She had to work to track the feeling down. Soon she had it: The
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extraterrestrials
were boasting. It was unseemly. It betrayed some defect of character

As they plunged down still another tunnel, this one broader and nore tortuous than the
ot hers,
Lunachar sky asked Eda to guess why the subway stops were put in such unprom sing star systens.
"\Mhy
not around a single star, a young star in good health and with no debris?"

"Because," Eda replied, "--of course, I amonly guessing as you ask--because all such
systems are
i nhabited . . ."

"And they don't want the tourists scaring the natives," Sukhavati shot back. Eda smled.
"Or the other
way around."

"But that's what you nean, isn't it? There's some sort of ethic of noninterference with
primtive planets.
They know that every now and then sone of the prinmtives mght use the subway . . ."

"And they're pretty sure of the prinitives," Ellie continued the thought, "but they can't
be absol utely
sure. After all, primtives are prinmtive. So you let themride only onsubways that go to the
sticks. The
bui | ders nust be a very cautious bunch. But then why did they send us a local train and not an
express?”

"Probably it's too hard to build an express tunnel," said Xi, years of digging experience
behi nd him
Ellie thought of the Honshu-Hokkai do Tunnel, one of the prides of civil engineering on Earth, al
of fifty-one
kil ometers | ong.

A few of the turns were quite steep now. She thought about her Thunderbird, and then she
t hought
about getting sick. She decided she would fight it as long as she could. The dodecahedron had not
been
equi pped with airsickness bags.

Abruptly they were on a straightaway, and then the sky was full of stars. Everywhere she
| ooked there
were stars, not the paltry scattering of a few thousand still occasionally known to naked-eye
observers on
Earth, but a vast multitude--many al nbst touching their nearest neighbors it seened--surroundi ng
her in
every direction, many of themtinted yellow or blue or red, especially red. The sky was bl azing
wi th near by
suns. She coul d nmake out an i nmense spiraling cloud of dust, an accretion disk apparently flow ng
into a
bl ack hol e of staggering proportions, out of which flashes of radiation were coning |ike heat
lightning on a
summer's night. If this was the center of the Gal axy, as she suspected, it would be bathed in
synchrotron
radi ati on. She hoped the extraterrestrials had renenbered how frail humans were.

And swinming into her field of view as the dodec rotated was . . . a prodigy, a wonder, a
mracle. They
were upon it alnost before they knewit. It filled half the sky. Now they were flying over it. On
its surface
wer e hundreds, perhaps thousands, of illum nated doorways, each a different shape. Many were
pol ygonal or
circular or with an elliptical cross section, sone had projecting appendages or a sequence of
partly
overl appi ng off-center circles. She realized they were docking ports, thousands of different
docki ng ports--
some perhaps only meters in size, others clearly kiloneters across, or larger. Every one of them
she
deci ded, was the tenplate of sonme interstellar nmachine like this one. Bigcreatures in serious
machi nes had
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i mposing entry ports. Little creatures, like us, had tiny ports. It was a denocratic arrangenent,
with no hint
of particularly privileged civilizations. The diversity of ports suggested few social distinctions
anong t he
sundry civilizations, but it inplied a breathtaking diversity of beings and cultures. Tal k about
G and Central
Station! she thought.

The vision of a popul ated Gal axy, of a universe spilling over with life and intelligence,
made her want to
cry for joy.

They were approaching a yellowlit port which, Elbe could see, was the exact tenplate of
t he
dodecahedron in which they were riding. She watched a nearby docking port, where sonething the
si ze of
t he dodecahedron and shaped approximately |like a starfish was gently insinuating itself onto its
tenpl at e.
She glanced left and right, up and down, at the al nost inperceptible curvature of this great
Station situated
at what she guessed was the center of the MIky Way. What a vindication for the human species,
invited here
at last! There's hope for us, she thought. There's hope! "Well, it isn't Bridgeport."

She said this aloud as the docking maneuver conpleted itself in perfect silence.

CHAPTER 20
Grand Central Station

Al things are artificial, for nature is the art
of God.

- THOVAS BROWNE

"On Dreans"

Religio Media (1642)

Angel s need an assunmed body, not for thensel ves, but
on our account.

- THOVAS AQUI NAS

Sunma Theol ogica, |, 51, 2

The devil hath power

To assume a pl easi ng shape.
- WLLI AM SHAKESPEARE

Ham et, IIl, ii, 628

THE Al RLOCK Was designed to accommpdate only one person at a tinme. Wen questions of priority had
cone
up--whi ch nation would be first represented on the planet of another star--the Five had thrown up
their
hands in disgust and told the project nanagers that this wasn't that kind of m ssion. They had
consci entiously avoi ded di scussing the issue anobng thensel ves.

Both the interior and the exterior doors of the airlock opened sinmultaneously. They had
gi ven no
command. Apparently, this sector of Grand central was adequately pressurized and oxygenat ed.
"Well, who
wants to go first?" Devi asked. Video canera in hand, Ellie waited in line to exit, but then
deci ded that the
pal mfrond should be with her when she set foot on this new world. As she went to retrieve it, she
heard a
whoop of delight from outside, probably from Vaygay. Ellie rushed into the bright sunlight. The
t hreshol d of
the airlock's exterior doorway was flush with the sand. Devi was ankl e-deep in the water
pl ayful |y spl ashing
in Xi's direction. Eda was sniling broadly.
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It was a beach. WAaves were | apping on the sand. The blue sky sported a few | azy cumul us
cl ouds. There
was a stand of palmtrees, irregularly spaced a little back fromthe water's edge. A sun was in
the sky. One
sun. A yellow one. Just |like ours, she thought. A faint aroma was in the air; cloves, perhaps, and
ci nnanon.
It could have been a beach on Zanzi bar
So they had voyaged 30,000 light-years to wal k on a beach. Could be worse, she thought.
The breeze
stirred, and a little whirlwind of sand was created before her. Was all this just sone el aborate
si nul ati on of
the Earth, perhaps reconstructed fromthe data returned by a routine scouting expedition nillions
of years
earlier? O had the five of themundertaken this epic voyage only to inprove their know edge of
descriptive
astronony, and then been uncerenoni ously dunped into sone pl easant corner of the Earth? Wen she
turned, she discovered that the dodecahedron had di sappeared. They bad | eft the superconducting
superconputer and its reference library as well as sone of the instrunments aboard. It worried them
for about
a mnute. They were safe and they had survived a trip worth witing home about. Vaygay gl anced
fromthe
frond she had struggled to bring here to the colony of palmtrees along the beach, and | aughed.
"Coals to Newcastle," Devi comrented. But her frond was different. Perhaps they had
di fferent species
here. O maybe the local variety had been produced by an inattentive manufacturer. She | ooked out
to sea.
Irresistibly brought to mind was the image of the first colonization of the Earth's |and, some 400
mllion
years ago. \Wherever this was--the Indian Ccean or the center of the Gal axy--the five of them had
done
sonet hi ng unparall el ed. The itinerary and destinations were entirely out of their hands, it was
true. But they
had crossed the ocean of interstellar space and begun what surely nust be a new age in human
hi story. She
was very proud.
Xi renoved his boots and rolled up to his knees the |l egs of the tacky insignia-Iladen junp
suit the
governments had decreed they all nust wear. He anbled through the gentle surf. Devi stepped behind
a palm
tree and energed sari-clad, her junp suit draped over her arm It renmnded Ellie of a Dorothy
Lanour
novi e. Eda produced the sort of linen hat that was his visual trademark throughout the world.
Ellie
vi deotaped themin short junpy takes. It would | ook, when they got hone, exactly |like a home
nmovi e. She
joined Xi and Vaygay in the surf. The water seened alnbst warm It was a pleasant afternoon and,
everything considered, a wel cone change fromthe Hokkaido winter they had left little nore than an
hour

bef ore.

"Everyone has brought sonething symbolic," said Vaygay, "except ne."

"How do you nean?"

"Sukhavati and Eda bring national costunes. Xi here has brought a grain of rice." |ndeed,
Xi was
holding the grain in a plastic bag between thunb and forefinger. "Youhave your palmfrond," Vaygay
continued. "But me, | have brought no synbols, no nementos fromEarth. I'"'mthe only rea

materialist in the
group, and everything |I've brought is in nmy head."
Ellie had hung her nedallion around her neck, under the junp suit. Now she | oosened the
collar and
pul I ed out the pendant. Vaygay noticed, and she gave it to himto read.
"I't's Plutarch, | think," he said after a nonment. "~Those were brave words the Spartans
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spoke. But
renmenber, the Romans won the battle."

Fromthe tone of this adnonition, Vaygay nust have thought the nedallion a gift from der
Heer. She
was war med by his di sapproval of Ken--surely justified by events--and by his steadfast solicitude.
She t ook
his arm "I would kill for a cigarette,
si de.

he said anmiably, using his armto squeeze her hand to his

The five of themsat together by a little tide pool. The breaking of the surf generated
asoft white noise
that rem nded her of Argus and her years of listening to cosnmic static. The Sun was well past the
zenith,
over the ocean. A crab scuttled by, sidew se dexterous, its eyes swiveling on their stalks. Wth
crabs,
coconuts, and the limted provisions in their pockets, they could survive confortably enough for
sone tine.
There were no footprints on the beach besides their own.

"We think they did alnpbst all the work." Vaygay was explaining his and Eda's thinking on
what the five
of them had experienced. "All the project did was to make the faintest pucker in space-time, so
they woul d
have sonething to hook their tunnel onto. In all of that nultidinmensional geonetry, it nust be
very difficult
to detect a tiny pucker in space-tinme. Even harder to fit a nozzle onto it."

"What are you sayi ng? They changed the geonetry of space?"

"Yes. We're saying that space is topologically non-simply connected. It's like--1 know
Abonnena
doesn't like this analogy--it's like a flat two-dinensional surface, thesmart surface, connected
by sone maze
of tubing with sonme other flat two-dinensional surface, the dunb surface. The only way you can get
from
the smart surface to the dunb surface in a reasonable tine is through the tubes. Now i nagi ne that
t he peopl e
on the smart surface |ower a tube with a nozzle on it. They will nake a tunnel between the two
sur f aces,
provi ded the dunmb ones cooperate by making a little pucker on their surface, so the nozzle can
attach itself."

"So the smart guys send a radi o nessage and tell the dunmb ones how to nmake a pucker. But
if they're
truly two-di nensi onal beings, how could they nmake a pucker on their surface?”

"By accunul ating a great deal of mass in one place." Vaygay said this tentatively. "But
that's not what
we did."

"I know. | know. Sonmehow the benzels did it."

"You see," Eda explained softly, "if the tunnels are black holes, there are rea
contradictions inplied.
There is an interior tunnel in the exact Kerr solution of the Einstein Field Equations, but it's
unstabl e. The
slightest perturbation would seal it off and convert the tunnel into a physical singularity
t hr ough whi ch
not hi ng can pass. | have tried to inagine a superior civilization that would control the internal
structure of a
col lapsing star to keep the interior tunnel stable. This is very difficult. The civilization would
have to nonitor
and stabilize the tunnel forever. It would be especially difficult with something as large as the
dodecahedr on
falling through."

"Even if Abonnena can di scover how to keep the tunnel open, there are many ot her
probl ens," Vaygay
said. "Too nmany. Bl ack holes collect problens faster than they collect matter. There are the tida
forces. W
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shoul d have been torn apart in the black hole's gravitational field. W should have been stretched

i ke people
in the paintings of EIl Geco or the scul ptures of that Italian. . . ?" He turned to Ellie to fil
in the bl ank.

"G aconetti," she suggested. "He was Swi ss."

"Yes, like G aconetti. Then other problens: As neasured fromEarth it takes an infinite
anount of tine
for usto pass through a black hole, and we could never, never return to Earth. Maybe this is what
happened.
Maybe we wi |l never go hone. Then, there should be an inferno of radiation near the singularity.
This is a
guant um mechani cal instability.
"Ana finally," Eda continued, "a Kerr-type tunnel can lead to grotesque causality
violations. Wth a
nodest change of trajectory inside the tunnel, one could emerge fromthe other end as early in the

hi story of
the universe as “you might like--a picosecond after the Big Bang, for exanple. That would be a
very

di sorderly universe."

"Look, fellas," she said, "I'mno expert in General Relativity. But didn't we see bl ack
hol es? Didn't we
fall into then? Didn't we enmerge out of then? Isn't a gram of observation worth a ton of theory?”
"I know, | know," Vaygay said in mld agony. "It has to be sonething else. Qur

under st andi ng of
physics can't be so far off. Can it?"

He addressed this last question, a little plaintively, to Eda, who only replied, "A
natural ly occurring
bl ack hole can't be a tunnel; they have inpassable singularities at their centers.”

Wth a jerry-rigged sextant and their wistwatches, they timed the angular notion of the
setting Sun. It
was 360 degrees in twenty-four hours. Earth standard. Before the Sun got too | ow on the horizon
t hey
di sassenbled Ellie's canera and used the lens to start a fire. She kept the frond by her side,
fearful that
sonmeone woul d carelessly throwit on the flanmes after dark. Xi proved to be an expert fire naker.
He
posi tioned them upwi nd and kept the fire I ow

Gradually the stars came out. They were all there, the fam liar constellations of Earth.
She vol unt eer ed
to stay up awhile tending the fire while the others slept. She wanted to see Lyra rise. After sone
hours, it
did. The night was exceptionally clear, and Vega shone steady and brilliant. Fromthe apparent
notion of the
constel l ati ons across the sky, fromthe southern heni sphere constellations that she coul d make
out, and from
the Big Dipper lying near the northern horizon, she deduced that they were in tropicallatitudes.
If all thisis a
simul ati on, she thought before falling asleep, they've gone to a great deal of trouble.

She had an odd little dream The five of them were sw nmi ng--naked, unsel fconscious,
under wat er - -
now poi sed lazily near a staghorn coral, now gliding into crannies that were the next nonent
obscured by
drifting seaweed. Once she rose to the surface. A ship in the shape of a dodecahedron flew by, |ow
above
the water. The walls were transparent, and inside she could see people in dhotis and sarongs,
r eadi ng
newspapers and casual ly conversing. She dove back underwater. \Were she bel onged.

Al t hough the dream seened to go on for a long tine, none of themhad any difficulty
breat hi ng. They
were inhaling and exhaling water. They felt no distress--indeed, they were swinmng as naturally
as fish.
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Vaygay even looked a little like a fish--a grouper, perhaps. The water nust be fiercely
oxygenat ed, she
supposed. In the mdst of the dream she renenbered a nmouse she had once seen in a physi ol ogy
| aboratory,
perfectly content in a flask of oxygenated water, even paddling hopefully with its little front
feet. A
vermformtail streaned behind. She tried to renmenber how much oxygen was needed, but it was too
much
trouble. She was thinking | ess and | ess, she thought. That's all right. Really.
The others were now distinctly fishlike. Devi's fins were translucent. It was obscurely
i nteresting,
vaguel y sensual . She hoped it would continue, so she could figure sonething out. But even the
guesti on she
wanted to answer eluded her. Oh, to breathe warmwater, she thought. Wat will they think of
next ?El li e
awoke with a sense of disorientation so profound it bordered on vertigo. Were was she? W sconsin,
Puerto
Ri co, New Mexico, Woning, Hokkaido? O the Strait of Malacca? Then she renenbered. It was
uncl ear,
to within 30,000 light-years, where in the MIky Way Gal axy shewas; probably the all-tinme record
for
di sorientation, she thought. Despite the headache, Ellie | aughed; and Devi, sleeping beside her
stirred.
Because of the upward sl ope of the beach--they had reconnoitered out to a kiloneter or so the
previ ous
aft ernoon and found not a hint of habitation--direct sunlight had not yet reached her. Ellie was
r ecunmbent
on a pillow of sand. Devi, just awakening, had slept with her head on the rolled-up junp suit.
"Don't you think there's sonething candy-assed about a culture that needs soft pillows?"
Ellie asked.
"The ones who put their heads in wooden yokes at night, that's who the smart noney's on." Devi
| aughed
and wi shed her good norning. They could hear shouting fromfarther up the beach. The three nen
wer e
wavi ng and beckoning; Ellie and Devi roused thensel ves and joi ned t hem
St andi ng upright on the sand was a door. A wooden door--with paneling and a brass
door knob.
Anyway it | ooked |ike brass. The door had bl ack-painted netal hinges and was set in two janbs, a
lintel, and
a threshold. No naneplate. ft was in no way extraordinary. For Earth. "Now go “round the back," X
invited. Fromthe back, the door was not there at all. She could see Eda and Vaygay and Xi, Devi
standing a
little apart, and the sand continuous between the four of them and her. She noved to the side, the
heel s of
her feet noistened by the surf, and she could nake out a single dark razor-thin vertical line. She
was
reluctant to touch it. Returning to the back again, she satisfied herself that there were no
shadows or
reflections in the air before her, and then stepped through
"Bravo." Eda |aughed. She turned around and found the closed door before her. "Wat did

you see?"
she asked. "A lovely wonan strolling through a closed door two centinmeters thick."
Vaygay seened to be doing well, despite the dearth of cigarettes. "Have you tried opening
t he door ?"
she asked.

"Not yet," Xi replied.

She stepped back again, admiring the apparition. "It |ooks like sonmething by-- Wat's the
nane of that
French surrealist?" Vaygay asked. "René Magritte," she answered. "He was Bel gi an."

"We're agreed, | take it, that this isn't really the Earth," Devi proposed, her gesture
enconpassi ng
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ocean, beach, and sky.

"Unless we're in the Persian Gulf three thousand years ago, and there are djinns about."
Ellie | aughed.
"Aren't you inpressed by the care of the construction?"

"Al'l right," Ellie answered. "They're very good, 1'll grant themthat. But what's it for?
Wiy go to the
trouble of all this detail work?"

"Maybe they just have a passion for getting things right."

"Or maybe they're just showing off."

"I don't see," Devi continued, "how they could know our doors so well. Think of how nmany
di fferent
ways there are to make a door. How coul d they know?"

“I't could be television," Ellie responded. "Vega has received tel evision signhals from
Earth up to---let's
see--1974 programming. Clearly, they can send the interesting clips here by special delivery in no
time flat.
Probably thereto been a | ot of doors on tel evision between 1936 and 1974. Ckay," she continued, as
if this
were not a change of subject, "what do we think would happen if we opened the door and wal ked i n?"

"I'f we are here to be tested,” said Xi, "on the other side of that door is probably the
Test, maybe one for
each of wus."

He was ready. She wi shed she were. The shadows of the nearest palns were now falling on
t he beach.
Wrdl essly they regarded one another. Al four of them seened eager to open the door and step
t hr ough.
She alone felt some ... reluctance. She asked Eda if he would like to go first. W mght as well
put our best
foot forward, she thoughtHe doffed his cap, made a slight but graceful bow, tinned, and approached
t he
door. Ellie ran to himandki ssed hi mon both cheeks. The others enmbraced him al so. He turned
agai n,
opened the door, entered, and di sappeared into thin air, his striding foot first, his trailing
hand last. Wth the
door ajar, there had seenmed to be only the continuation of beach and surf behind him The door
dosed. She
ran around it, but there was no trace of Eda.

Xi was next. Ellie found herself struck by how docile they all had been, instantly
obliging every
anonynous invitation proffered. They could have told us where they were taking us, and what al
t his was
for, she thought. It could have been part of the Message, or information conveyed after the
Machi ne was
activated. They could have told us we were docking with a sinmulation of a beach on Earth. They
coul d have
told us to expect the door. True, as acconplished as they are, the extraterrestrials mght know
Engl i sh
inmperfectly, with television as their only tutor. Their know edge of Russian, Mandarin, Tam |, and
Hausa
woul d be even nore rudi nentary. But they had invented the | anguage introduced in the Message
priner.
Wiy not use it? To retain the element of surprise?Vaygay saw her staring at the closed door and
asked i f she
wi shed to enter next.

" Thanks, Vaygay. |'ve been thinking. | knowit's a little crazy. But it just struck me:
Wiy do we have to
junp through every hoop they hold out for us? Suppose we don't do what they ask?"

"Ellie, you are so Anerican. For ne, this is just like hone. I'mused to doing what the
authorities
suggest-- especially when | have no choice." He smled and turned smartly on his heel

"Don't take any crap fromthe G and Duke," she called after him
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H gh above, a gull squawked. Vaygay had | eft the door ajar. There was still only beach
beyond. "Are
you all right?" Devi asked her. "I'mokay. Really. | just want a nmoment to nyself. 1'Il be along."

"Seriously, I'masking as a doctor. Do you feel all right?"

"I woke up with a headache, and | think |I had sone very fanciful dreans. | haven't brushed
my teeth or
had ny bl ack coffee. | wouldn't nind reading the norning paper either. Except for all that, really
I"'mfine."

"Well, that sounds all right. For that matter | have a bit of a headache, too. Take care
of yourself, Ellie.
Renenber everything, so you'll be able to tell it to nme. . . next time we neet."

"I will,"” Ellie prom sed.

They ki ssed and wi shed each other Well. Devi stepped over the threshold and vani shed. The
door
cl osed behind her. Afterward, Ellie thought she had caught a whiff of curry.

She brushed her teeth in salt water. A certain fastidious streak had al ways been a part of
her nature. She
break-fasted on coconut mlk. Carefully she brushed accunmul ated sand off the exterior surfaces of
t he
m crocanera systemand its tiny arsenal of videocassettes on which she had recorded wonders. She
washed
the palmfrond in the surf, as she had done the day she found it on Cocoa Beach just before the
| aunch up to
Met husel ah.

The norning was al ready warm and she decided to take a swm Her clothes carefully fol ded
on the
pal m frond, she strode boldly out into the surf. \Watever else, she thought, the extraterrestrials
are unlikely
to find thensel ves aroused by the sight of a naked wonan, even if she is pretty well preserved.
She tried to
i magi ne a m crobiol ogist stirred to crinmes of passion after view ng a paraneci um caught in fla-
grante delicto
in mtosis.

Languidly, she floated on her back, bobbing up and down, her slow rhythmin phase with the
arrival of
successive wave crests. She tried to i magi ne thousands of conparable . . . chanbers, sinulated
wor | ds,
what ever these were--each a neticul ous copy of the nicest part of someone's hone planet. Thousands
of
them each with sky and weather, ocean, geol ogy, and indigenous |ife indistinguishable fromthe
originals. It
seermed an extravagance, although it al so suggested that a satisfactory outcone waswithin reach. No
matt er
what your resources, you don't nanufacture a | andscape on this scale for five specinmens froma
dooned
wor | d.

On the other hand ... The idea of extraterrestrials as zookeepers had beconme sonethi ng of
a cliché.
What if this sizable Station with its profusion of docking ports and environnments was actually a
zo0o? "See
the exotic animals in their native habitats,'
Touri sts cone
fromall over the Gal axy, especially during school vacations. And then when there's a test, the
Stationmasters tenporarily nove the critters and the tourists out, sweep the beach free of
footprints, and
give the newy arriving primtives a half day of rest and recreation before the test ordea
begi ns.

O nmaybe this was how they stocked the zoos. She thought about the animals | ocked away in
terrestrial
zoos who were said to have experienced difficulties breeding in captivity. Sonmersaulting in the
wat er, she

she i magi ned sone snail - headed barker shouti ng.
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di ved beneath the surface in a nonent of self-consciousness. She took a few strong strokes in
toward the
beach, and for the second tinme in twenty-four hours w shed that she had had a baby.

There was no one about, and not a sail on the horizon. A few seagulls were stalking the
beach,
apparently | ooking for crabs. She wi shed di e had brought sone bread to give them After die was
dry, she
dressed and inspected the doorway again. It was nerely waiting. She felt a continuing reluctance
to enter.
More than reluctance. Maybe dread.

She withdrew, keeping it in view Beneath a palmtree, her knees drawn up under her chin
she | ooked
out over the I ong sweep of white sandy beach

After a while she got up and stretched a little. Carrying the frond and the m crocanera
wi th one hand,
she approached the door and turned the knob. It opened slightly. Through the crack she could see
t he
whi t ecaps of fshore. She gave it another push, and it swung open wi thout a squeak. The beach, bl and
and
di sinterested, stared back at her. She shook her head and returned to the tree, resunm ng her
pensi ve posture.

She wondered about the others. Were they now in some outlandish testing facility avidly
checki ng away
on the multiple-choice questions? O was it an oral exam nation? And who were the exani ners? She
felt the
uneasi ness well up once again. Another intelligent being--independently evolved on sone distant
wor | d
under unearthly physical conditions and with an entirely different sequence of random genetic
nmut at i ons- -
such a being would not resenbl e anyone she knew. O even inmagined. If this was a Test station,
then there
were Stationmasters, and the Stationmas-ters would be thoroughly, devastatingly nonhuman. There
was
sonmet hing deep within her that was bothered by insects, snakes, star-nosed noles. She was soneone
who
felt a little shudder--to speak plainly, a tremor of |oathing-- when confronted with even slightly
mal f or med
human beings. Cripples, children with Down syndrone, even the appearance of Parkinsoni smevoked in
her,
agai nst her clear intellectual resolve, a feeling of disgust, a wish to flee. Cenerally she had
been able to
contain her fear, although she wondered if she had ever hurt soneone because of it It wasn't
sonet hi ng she
t hought about nuch; she would sense her own enbarrassnent and nove on to another topic.

But now she worried that she would be unable even to confront--nuch less to win over for
t he human
speci es-- an extraterrestrial being. They hadn't thought to screen the Five for that. There had
been no effort
to determ ne whether they were afraid of mce or dwarfs or Martians. It had sinply not occurred to
t he
exam ni ng conmittees. She wondered why they hadn't thought of it; it seemed an obvi ous enough
poi nt
now.

It had been a m stake to send her. Perhaps when confronted with sone serpent-haired
gal actic
Stationmaster, she woul d di sgrace herself--or far worse, tip the grade given to the human speci es,
in
what ever unfathonabl e test was bei ng admi nistered, frompass to fail. She | ooked with both
appr ehensi on
and | onging at the enigmatic door, its |ower boundary now under water. The tide was coming in.

There was a figure on the beach a few hundred neters away. At first she thought it was
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Vaygay,
per haps out of the exami ning roomearly and cone to tell her the good news. But whoever it was
wasn' t
wearing a Machine Project junp suit. Also, it seened to be soneone younger, nore vigorous. She
reached
for the long lens, and for some reason hesitated. Standing up, she shielded her eyes fromthe Sun
Just for a
monent, it bad seenmed . . . It was clearly inpossible. They would not take such shamel ess
advant age of her.

But she could not help herself. She was racing toward himon the hard sand near the
wat er' s edge, her
hair streaning behind her. He | ooked as he bad in the nost re-cent picture of him she had seen
Vi gor ous,
happy. He had a day's grow h of beard. She flew into his arms, sobbing.

"Hell o, Presh,"” he said, his right hand stroking the back of her head.

His voice was right. She instantly renmenbered it. And his snell, his gait, his laugh. The
way his beard
abraded her cheek. Al of it conbined to shatter her self-possession. She could feel a nassive
atone sea
being pried open and the first rays of light entering an ancient, alnobst forgotten tonb.

She swal | owed and tried to gain control of herself, but seeningly inexhaustible waves of
angui sh poured
out of her and she would weep again. He stood there patiently, reassuring her with the sane | ook
she now
renenmbered he had given her fromhis post at the bottomof the staircase during her first solo
j ourney down
the big steps. Mdre than anything el se she had | onged to see himagain, but she had suppressed the
feeling,
been inpatient with it, because it was so clearly inpossible to fulfill. She cried for all the
years between
hersel f and him

In her girlhood and as a young wonan she would dreamthat be had cone to her to tell her
that his
death had been a mistake. He was really fine. He would sweep her up into his arnms. But she would
pay for
those brief respites with poignant reawakenings into a world in which he no I ongerwas. Still, she
had
cherished those dreans and willingly paid their exorbitant tariff when the next norning she was
forced to
redi scover her | oss and experience the agony agai n. Those phantom nonments were all she had |eft of
hi m

And now here he was--not a dream or a ghost, but flesh and blood. O close enough. He had
called to
her fromthe stars, and she had cone.

She hugged himwith all her might. She knew it was a trick, a reconstruction, a
simul ation, but it was
flawl ess. For a nonment she held himby the shoulders at armis Iength. He was perfect. It was as if
her father
had t hese many years ago di ed and gone to Heaven, and finally--by this unorthodox route--she had
managed to rejoin him She sobbed and enmbraced hi m agai n.

It took her another nminute to conpose herself. If it had been Ken, say, she would have at
| east toyed
with the idea that another dodecahedron--maybe a repaired Soviet Machine--had nade a later rel ay
from
the Earth to the center of the Galaxy. But not for a nonent could such a possibility be
entertained for him
H s remains were decaying in a cenetery by a | ake.

She wi ped her eyes, laughing and crying at once.

"So, what do | owe this apparition to--robotics or hypnosis?"

"Am | an artifact or a drean? You m ght ask that about anything."

"Even today, not a week goes by when | don't think that |I'd give anything--anything |I had--
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just to
spend a few mnutes with ny father again."

"Well, here | am" he said cheerfully, his hands raised, naking a half turn so she could
be sure that the
back of himwas there as well. But he was so young, younger surely than she. He had been only
thirty-six
when he di ed.

Maybe this was their way of calnming her fears. If so, they were very ... thoughtful. She

gui ded hi m back
toward herfew possessions, her aimaround his waist. He certainly/eft substantial enough. If there
wer e gear
trains and integrated circuits underneath his skin, they were well hidden

"So how are we doi ng?" she asked. The question was amnbi guous. "I nean--"

"I know. It took you many years fromreceipt of the Message to your arrival here.”

"Do you grade on speed or accuracy?"

"Nei t her."

"You nean we haven't conpleted the Test yet?" He did not answer.

"Well, explainit to ne." She said this in sonme distress. "Some of us have spent years
decrypting the
Message and buil ding the Machine. Arent you going to tell ne what it's all about?"

"You' ve beconme a real scrapper,” he said, as if he really were her father, as if he were
conparing his

| ast recollections of her with her present, still inconpletely devel oped self.
He gave her hair an affectionate tousle. She renenbered that from chil dhood al so. But how
coul d they,

30,000 light-years from Earth, know her father's affectionate gestures in |ong-ago and faraway
W sconsi n?
Suddenly she knew.

"Dreans," she said. "Last night, when we were all dream ng, you were inside our heads,

right? You
drai ned everything we know. "
"W only made copies. | think everything that used to be in your head is still there. Take

a |l ook. Tell me
if anything's missing.” He grinned, and went On

"There was so nuch your television prograns didn't tell us. Ch, we could figure out your
t echnol ogi ca

| evel pretty well, and a |l ot nore about you. But there's so nuch nore to your species than that,
t hi ngs we
couldn't possibly learn indirectly. | recognize you may feel some breach of privacy-"

"You' re joking."

"--but we have so little tinme."

"You nmean the Test is over? W answered all your questions while we were asl eep | ast
ni ght? So? Did
we pass or fail?"

"It isn't like that," he said. "It isn't like sixth grade." She had been in the sixth
grade the year he died.
"Don't think of us as sone interstellar sheriff gunning down outlaw civilizations. Think of us
nore as the
O fice of the Galactic Census. W collect information. | know you think nobody has anything to
|l earn from
you because you're technol ogically so backward. But there are other merits to a civilization."

"What nerits?"

"Ch, nusic. Lovingkindness. (I like that word.) Dreans. Hunmans are very good at dream ng
al t hough
you'd never know it fromyour television. There are cultures all over the Galaxy that trade
dreans. "

"You operate an interstellar cultural exchange? That's what this is all about? You don't
care if sone
rapaci ous, bloodthirsty civilization develops interstellar spaceflight?"

"I said we admire | ovingkindness."

"I'f the Nazis had taken over the world, our world, and then devel oped interstellar
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spaceflight, woul dn't
you have stepped in?"

"You' d be surprised how rarely sonething |ike that happens. In the long run, the
aggressive civilizations
destroy thensel ves, alnost always. It's their nature. They can't help it. In such a case, our job
woul d be to
| eave them al one. To nake sure that no one bothers them To |let themwork out their destiny."

"Then why didn't you | eave us alone? I'mnot conplaining, mnd you. I"monly curious as to
how t he
O fice of the Galactic Census works. The first thing you picked up fromus was that Hitler
broadcast. Wy
did you nmake contact ?"

"The picture, of course, was alarmng. We could tell you were in deep trouble. But the
musi c told us
sonmet hing el se. The Beet hoven told us there was hope. Marginal cases are our specialty. W thought
you
could use a little help. Really, we can offer only a little. You understand. There are certain
limtations
i nposed by causality."

He had crouched down, running his hands through the water, and was now drying themon his
pants.

"Last night, we |ooked inside you. All five of you. There's a lot in there: feelings,
menories, instincts,
| ear ned behavi or, insights, madness, dreams, |oves. Love is very inportant. You're an interesting
m x."

"Al'l that in one night's work?" She was taunting hima little.

"We had to hurry. We have a pretty tight schedule.”

"Why, is sonething about to . "

"No, it's just that if we don't engineer a consistent causality, it'll work itself out on
its own. Then it's
al nrost al ways worse." She had no i dea what he neant.
never
used to talk like that."

"Certainly he did. Don't you renenber how he spoke to you? He was a well-read man, and
from when
you were a little girl he--1--talked to you as an equal. Don't you renenber?"

She remenbered. She remenbered. She thought of her nother in the nursing hone.

"What a nice pendant," he said, with just that air of fatherly reserve she had al ways
i magi ned he woul d
have cultivated had he lived to see her adol escence. "Wio gave it to you?"

"Ch this," she said, fingering the nedallion. "Actually it's from sonebody | don't know
very well. He
tested nmy faith. . . . He . . . But you nust know all this already." Again the grin

"l want to know what you think of us," she said shortly, "what you really think."

He did not hesitate for a nmoment. "All right. |I think it's anmazing that you've done as
wel | as you have
You' ve got hardly any theory of social organization, astonishingly backward econom c systens, no
grasp of
the machi nery of historical prediction, and very little know edge about yoursel ves. Considering
how f ast
your world is changing, it's amazing you haven't bl own yourselves to bits by now.

That's why we don't want to wite you off just yet. You humans have a certain talent for
adaptability--
at least in the short term"

"That's the issue, isn't it?"

"That's one issue. You can see that, after a while, the civilizations with only short-tem
per spectives just
aren't around. They work out their destinies also."

She wanted to ask hi mbow he honestly felt about humans. Curiosity? Conpassi on? No
feelings
what ever, just all in a day's work? In his heart of hearts--or whatever equivalent internal organs

"Engi neer a consistent causality.' My dad
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he
possessed--did he think of her as she thought of... an ant? But she could not bring herself to
raise the
question. She was too nmuch afraid of the answer.
From the intonation of his voice, fromthe nuances of his speech, she tried to gain sone
gl i npse of who
it was here disguised as her father. She bad an enornous anount of direct experience with human
bei ngs; the
Stationmasters had | ess than a day's. Could she not discern sonmething of their true nature beneath
this
am abl e and informati ve facade? But she couldn't. In the content of his speech he was, of course,
not her
father, nor did he pretend to be. But in every other respect he was uncannily close to Theodore F.
Arr oway,
1924- 1960, vendor of hardware, |oving husband and father. If not for a continuous effort of wll,
she knew
she woul d be sl obbering over this, this. . . copy. Part of her kept wanting to ask hi m how things
had been
since he had gone to Heaven. Wat were his views on Advent and Rapture? WAs anything special in
t he
works for the MIIlenniun? There were human cultures that taught an afterlife of the bl essed on
mount ai ntops or in clouds, in caverns or oases, but she could not recall any in which if you were
very, very
good when you died you went to the beach
"Do we have tinme for some questions before . . . whatever it is we have to do next?"
"Sure. One or two anyway." "“Tell ne about your transportation system"
"I can do better than that," he said. "I can show you. Steady now. "
An anpeba of bl ackness | eaked out fromthe zenith, obscuring Sun and blue sky. "That's
quite a trick,"

she gasped. The sane sandy beach was beneath her feet. She dug her toes in. Overhead ... was the
Cosnos.

They were, it seened, high above the MI|ky Way Gal axy, |ooking down on its spiral structure and
falling

toward it at some inpossible speed. He explained matter-of-factly, using her own famliar
scientific |anguage
to describe the vast pinwheel -shaped structure. He showed her the Orion Spiral Arm JH which the
Sun was,
in this epoch, enbedded. Interior to it, in decreasing order of mnythol ogical significance, were
the Sagittarius
Arm the Norma/ Scutum Arm and the Three Kil oparsec Arm

A network of straight |ines appeared, representing the transportati on systemthey had
used. It was |ike
the illumnated maps in the Paris Metro. Eda had been right. Each station, she deduced, was in a
star system
with a | ow mass doubl e bl ack hole. She knew the black holes couldn't have resulted fromstellar

col | apse
fromthe normal evol ution of massive star systens, because they were too snall. Maybe they were
prinordial, left over fromthe Big Bang, captured by sonme uni nagi nable starship and towed to their

designated station. Or nmaybe they were made from scratch. She wanted to ask about this, but the
tour was
pressi ng breathl essly onward.

There was a di sk of glow ng hydrogen rotating about the center of the Galaxy, and within
it aring of
nmol ecul ar cl ouds rushing outward toward the periphery of the MIky Way. He showed her the ordered
nmotions in the giant nolecular cloud conplex Sagittarius B2, which had for decades been a favorite
hunti ng
ground for conpl ex organi c nol ecul es by her radi o-astronomni cal coll eagues on Earth. Cl oser to the
center,
they encountered anot her giant nol ecular cloud, and then Sagittarius A West, an intense radio
source that
Ellie herself had observed at Argus.
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And just adjacent, at the very center of the Galaxy, |ocked in a passionate gravitationa
enbrace, was a
pair of imrense bl ack holes. The mass of one of themwas fivem|lion suns. Rivers of gas the size
of sol ar
systens were pouring down its maw. Two col ossal --she runinated on the linmitations of the |anguages
of
Earth--two supermas-ive black holes are orbiting one another at the center of the Gal axy. One had
been
known, or at |east strongly suspected. But two? Shouldn't that have shown up as a Doppl er
di spl acenent of
spectral lines? She i magi ned a sign under one of themreadi ng ENTRANCE and under the other EXIT.
At the
nmonment, the entrance was in use; the exit was nerely there.

And that was where this Station, Gand Central Station, was-just safely outside the black
hol es at the

center of the Galaxy. The skies were made brilliant by mllions of nearby young stars; but the
stars, the gas,

and the dust were being eaten up by the entrance black hole. "It goes sonmewhere, right?" she
asked. "Of

course. "

"Can yon tell me where?"

"Sure. Al this stuff winds up in Cygnus A " Cygnus A was somet hi ng she knew about. Except
only for
a nearby supernova remmant in Cassiopeia, it was the brightest radio source in the sides of Earth.
She had
calcul ated that in one second Cygnus A produces nore energy than the Sun does in 40,000 years. The
radi o
source was 600 mllion light-years away, far beyond the MIky Way, out in the real mof the
gal axies. As with
many extragal actic radi o sources, two enornous jets of gas, fleeing apart at al nbst the speed of
tight, were
maki ng a conpl ex web of Ranki ne-Hugoni ot shock fronts with the thin intergal actic gas--and
producing in
the process a radi o beacon that shone brightly over nost of the universe. Al the nmatter in this
enor nous
structure, 500,000 |light-years across, was pouring out of a tiny, alnpbst inconspicuous point in
space exactly
n dway between the jets. "You' re making Cygnus A?"

She hal f-remenbered a sunmer's night in Mchigan when she was a girl. She had feared she
woul d fal

into the sky. "Ch, it's not just us. This is a... cooperative project of many gal axi es. That's what
we mainly
do--engineering. Only a . . . few of us are involved with energing civilizations."

At each pause she had felt a kind of tingling in her head, approximately in the left
pari etal |obe.

“There are cooperative projects between gal axi es?" she asked. "Lots of gal axies, each with
a kind of

Central Adm nistration? Wth hundreds of billions of stars in each galaxy. And then those
adm ni strations
cooperate. To pour millions of suns into Centaurus . . . sorry, Cygnus A? The . . . Forgive ne.
I'"'mjust
staggered by the scale. Wiy would you do all this? Watever for?"
"You nustn't think of the universe as a wilderness. It hasn't been that for billions of
years," he said.
"Think of it nore as . . . cultivated." Again a tingling.

"But what for? What's there to cultivate?"
"The basic problemis easily stated. Now don't get scared off by the scale. You're an
astrononer, after
all. The problemis that the universe is expanding, and there's not enough matter in it to stop
t he expansi on.
After a while, no new gal axies, no new stars, no new planets, no newy arisen |lifeforns--just the

file:/l/F|/rah/Carl%20Sagan/Contact.txt (203 of 242) [1/17/03 2:02:24 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

sane old

crowmd. Everything's getting run-down. It'll be boring. So in Cygnus A we're testing out the
technology to

make sonething new. You might call it an experinment in urban renewal. It's not our only trial run
Sonet i me

later we might want to close off a piece of the universe and prevent space fromgetting nore and
nor e
enpty as the aeons pass. Increasing the local matter density's the way to do it, of course. It's
good honest
work." Like running a hardware store in Wsconsin. If Cygnus A was 600 nmllion |ight-years away,
t hen
astrononers on Earth--or anywhere in the MIky Way for that matter--were seeing it as it had been
600
mllion years ago. But on Earth 600 million years ago, she knew, there had hardly been any life
even in the
oceans bi g enough to shake a stick at. They were old. Six hundred mllion years ago, on a beach
like this
one... except no crabs, no gulls, no palmtrees. She tried to imagi ne sone m croscopi c pl ant
washed ashor e,
securing a tremul ous toehold just above the water line, while these beings were occupied with
experi ment al
gal act ogenesi s and introductory cosni c engi neeri ng.

"You' ve been pouring matter into Cygnus A for the last six hundred mllion years?"

"Well, what you've detected by radio astronomy was just sonme of our early feasibility
testing. W're
much further al ong now. "

And in due course, in another few hundred nillion years she inmagined, radi o astrononers on
Earth--if
any--w || detect substantial progress in the reconstruction of the universe around Cygnus A. She
st eel ed
herself for further revelations and vowed she would not let themintimdate her. There was a
hi erar chy of
bei ngs on a scal e she had not inmagined. But the Earth had a place, a significance in that
hi erarchy; they
woul d not have gone to all this trouble for nothing.

The bl ackness rushed back to the zenith and was consumed; Sun and bl ue sky returned. The
scene was
the sane: surf, sand, palns, Magritte door, mcrocanera, frond, and her... father

"Those noving interstellar clouds and rings near the center of the Galaxy--aren't they due
to periodic
expl osions around here? Isn't it dangerous to |ocate the Station here?"

"Epi sodic, not periodic. It only happens on a snall scale, nothing like the sort of thing
we're doing in
Cygnus A. And it's manageable. We know when it's coming and we generally just hunker down. If it's
really
dangerous, we take the Station sonewhere else for a while. This is all routine, you understand."

"Of course. Routine. You built it all? The subways, | nean. You and those ot her
engi neers from
ot her gal axi es?"

"Ch no, we haven't built any of it."

"I'"ve missed sonething. Help ne understand."

"It seens to be the sanme everywhere. In our case, we energed a long time ago on many
different worlds
inthe MIky Way. The first of us developed interstellar space-flight, and eventually chanced on
one of the
transit stations. OF course, we didn't know what it was. W weren't even sore it was artificia
until the first
of us were brave enough to slide down."

"Who's “we'? You nean the ancestors of your . . . race, your species?"

"No, no. W're nmany species fromnmany worlds. Eventually we found a | arge nunber of
subways- -
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vari ous ages, various styles of ornanentation, and all abandoned. Mst were still in good working
condi tion.
Al we did was nmake sone repairs and inprovenents.”
"No other artifacts? No dead cities? No records of what happened? No subway buil ders
| eft?" He shook
his head. "No industrialized, abandoned planets?" He repeated the gesture.
"There was a Gal axy-wide civilization that picked up and left wthout |eaving a trace--
except for the
stations?"
"That's nore or less right. And it's the sane in other galaxies also. Billions of years
ago, they all went
sonewhere. W haven't the slightest idea where."
"But where could they go?" He shook his head for the third time, but now very slowy.
"So then you're not "
"No, we're just caretakers," he said. "Maybe soneday they'll cone back."
"Ckay, just one nore," she pleaded, holding her index finger up before her as, probably,
had been her
practice at age two. "One nore question."
"Al'l right," he answered tolerantly. "But we only have a few minutes left."
She gl anced at the doorway again, and suppressed a trenor as a small, al nost transparent
crab sidled

by.

"I want to know about your nyths, your religions. Wiat fills you with awe? O are those
who nmake the
num nous unable to feel it?"

"You make the nunminous also. No, | know what you're asking. Certainly we feel it. You
recogni ze that
some of this is hard for nme to conmunicate to you. But 1'll give yon an exanple of what you're
asking for. |
don't say this is it exactly, but it'll give you a . "

He paused monentarily and again she felt a tingle, this tinme in her left occipital |obe.
She entertained the
notion that he was rifling through her neurons. Had he nissed something last night? If so, she was
glad. It
meant they weren't perfect.
" flavor of our numinons. It concerns pi, the ratio of the circunference of a circle to
its dianeter. You
know it well, of course, and you al so know you can never conme to the end of pi. There's no
creature in the
uni verse, no matter how smart, who could calculate pi to the last digit--because there is no | ast
digit, only
an infinite nunber of digits. Your nmathenaticians have nade an effort to calculate it out to ..."
Again she felt the tingle.

" none of you seemto know.. .. Let's say the ten-billionth place. You won't be
surprised to bear that
ot her mat henmatici ans have gone further. Well, eventually--let's say it's in the ten-to-the-

twenti et h- power
pl ace- - sonet hi ng happens. The randomy varying digits disappear, and for an unbelievably long tine
there's
not hi ng but ones and zeros."

Idly, he was tracing a circle out on the sand with his toe. She paused a heartbeat before
repl yi ng.

"And the zeros and ones finally stop? You get back to a random sequence of digits?" Seeing
a faint sign
of encouragenent fromhim she raced on. "And the nunber of zeros and ones? Is it a product of
prine
nunber s?"

"Yes, eleven of them"

"You're telling me there's a nessage in el even di nensions hidden deep inside the nunber
pi ? Soneone
in the universe comunicates by ... mathematics? But ... helpne, I'mreally having trouble
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under st andi ng
you. Mathematics isn't arbitrary. | nean pi has to have the sanme val ue everywhere. How can you
hi de a
message inside pi? It's built into the fabric of the universe."
"Exactly." She stared at him
"It's even better than that,"
does the
sequence of zeros and ones show up, although you'd recognize that sonmething funny's going on in
any ot her
arithnmetic. Let's also assune that the beings who first nmade this discovery had ten fingers. You
see how it
|l ooks? It's as if pi has been waiting for billions of years for ten-fingered nmathematicians with
fast computers
to come along. You see, the Message was kind of addressed to us."
"But this is just a nmetaphor, right? It's not really pi and the ten to the twentieth
pl ace? You don't
actual ly nave ten fingers."
"Not really." He smled at her again. "Well, for heaven's sake, what does the Message
say?" He paused
for a noment, raised an index finger, and then pointed to the door. A small crowd of people was
excitedly
pouring out of it.
They were in a jovial nmood, as if this were a | ong-del ayed picnic outing. Eda was
acconpanyi ng a
stunni ng young worman in a brightly colored bl ouse and skirt, her hair neatly covered with the |acy
gel e
favored by Mslem wonen in Yorubal and; he was clearly overjoyed to see her. From photographs he
had
shown, Ellie recognized her as Eda's wife. Sukhavati was hol di ng hands with an earnest young nman,
his eyes
| arge and soul ful; she assuned it was Surindar Gnhosh, Devi's |ong-dead nedical -student husband. X
was in
ani mat ed di scourse with a small vigorous man of commandi ng denmeanor, he had droopi ng w spy
must aches
and was garbed in a richly brocaded and beaded gown. Ellie inmagi ned hi mpersonally overseeing the
constrution of the funerary nodel of the Mddl e Kingdom shouting instructions to those who poured
t he
nercury.
Vaygay ushered over a girl of eleven or twelve, her blond braids bobbing as she wal ked.
"This is ny granddaughter, Nina . . . nore or less. My Gand Duchess. | should have
i ntroduced you
before. In Mscow. "
Ellie enbraced the girl. She was relieved that Vaygay had not appeared with Meera, the
ecdysiast. Ellie
observed his tenderness toward Ni na and decided she |liked himnore than ever. Over all the years
she had
known him he had kept this secret place within his heart well hidden
"I have not been a good father to her nother," he confided. "These days, | hardly see N na
at all.”
She | ooked around her. The Stationmasters had produced for each of the Five what could
only be
described as their deepest loves. Perhaps it was only to ease the barriers of comrunication with
anot her,
appal lingly different species. She was glad none of themwere happily chatting with an exact copy
of
t henmsel ves.
VWhat if you could do this back on Earth? she wondered. \What if, despite all our pretense
and di sqgui se,
it was necessary to appear in public with the person we |loved nost of all? Imagine this a
prerequisite for
soci al discourse on Earth. It would change everything. She inmagi ned a phal anx of nenbers of one

he continued. "Let's assume that only in base-ten arithnetic
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sex
surrounding a solitary nenber of the other. O chains of people. Crcles. The letters "H' or "Q"
Lazy
figure-8s. You could nonitor deep affections at a glance, just by |ooking at the geonmetry--a kind
of genera
relativity applied to social psychol ogy. The practical difficulties of such an arrangenent woul d
be
consi derabl e, but no one would be able to |lie about |ove.

The Caretakers were in a polite but determned hurry. There was not nuch time to tal k. The
entrance to
the air-lock of the dodecahedron was now visible, roughly where it had been when they first
arrived. By
symretry, or perhaps because of sone interdinmensional conservation |law, the Magritte doorway had
vani shed. They introduced everyone. She felt silly, in nore ways than one, explaining in English
to the
Enperor Q n who her father was. But Xi dutiftilly translated, and they all solemly shook hands as
if this
were their first encounter, perhaps at a suburban barbecue. Eda's wife was a considerabl e beauty,
and
Suri ndar Ghosh was giving her a nore than casual inspection. Devi did not seemto m nd; perhaps
she was
merely gratified at the accuracy of the inposture.

"Where did you go when you stepped through the doorway?" Ellie softly asked her. "Four-
si xt een
Mai denhal | Way," she answered. Ellie | ooked at her blankly. "London, 1973. Wth Surindar." She
nodded
her head in his direction. "Before he died.” Ellie wondered what she woul d have found had she
crossed that
threshol d on the beach. Wsconsin in the late "50s, probably. She hadn't shown up on schedule, so
he had
cone to find her. He had done that in Wsconsin nore than once.

Eda had al so been told about a nmessage deep inside a transcendental nunber, but in his
story it was not
? or e, the base of natural logarithms, but a class of nunbers she had never heard of. Wth an
infinity of
transcendental nunbers, they woul d never know for sure which nunmber to exami ne back on Earth.

"I hungered to stay and work on it," he told Ellie softly, "and | sensed they needed hel p--
some way of
t hi nki ng about the deci phernment that hadn't occurred to them But | think it's sonething very
personal for
them They don't want to share it with others. And realistically, | suppose we just aren't smart
enough to
give thema hand."

They hadn't decrypted the nessage in ?? The Station-masters, the Caretakers, the designers
of new
gal axi es hadn't figured out a nmessage that had been sitting under their thunbs for a galactic
rotati on or two?
Was the nmessage that difficult, or were they .. . ? "Time to go hone," her father said gently. It
was
wrenching. She didn't want to go. She tried staring at the palmfrond. She tried asking nore
questi ons.

"How do you mean “go home'? You nean we're going to energe sonmewhere in the solar systenf
How
will we get down to Earth?"

"You'll see," he answered. "It'll be interesting." He put his arm around her wai st,
gui di ng her toward
the open airl ock door

It was |ike bedtinme. You could be cute, you could ask bright questions, and maybe they'd
| et you stay
up a little later. It used to work, at least a little.

"The Earth is linked up now, right? Both ways. |If we can go hone, you can cone down to us
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inajiffy.
You know, that nakes ne awfully nervous. Wiy don't yon just sever the link? W'll take it from
here. ™

"Sorry, Presh," he replied, as if she had al ready shanel essly prol onged her eight o'clock
bedti me. Was
he sorry about bedtine, or about being unready to denozzle the tunnel? "For a while at |east,
it'll be open
only to inbound traffic,"” he said. "But we don't expect to use it."

She liked the isolation of the Earth from Vega. She preferred a fifty-two-year-|ong | eeway
bet ween
unaccept abl e behavior on Earth and the arrival of a punitive expedition. The black hole Iink was
unconfortabl e. They could arrive al nbst instantaneously, perhaps only in Hokkai do, perhaps
anywhere on
Earth. It was a transition to what Hadden had called microintervention. No matter what assurances
t hey
gave, they would watch us nore closely now. No nore dropping in for a casual |ook-see every few
mllion
years.

She expl ored her disconfort further. How. . . theological . . . the circunstances had
becone. Here were
bei ngs who live in the sky, beings enormously know edgeabl e and pow erful, beings concerned for
our
survival, beings with a set of expectations about how we shoul d behave. They di sclaimsuch a role,
but they
could clearly visit reward and puni shnent, |ife and death, on the puny inhabitants of Earth. Now
how is this
different, she asked herself, fromthe old-tine religion? The answer occurred to her instantly: It
was a natter
of evidence. In her videotapes, in the data the others had acquired, there would be hard evi dence
of the
exi stence of the Station, of what went on here, of the blackhole transit system There would be
five
i ndependent, nutually corroborative stories supported by conpelling physical evidence. This one
was fact,
not hearsay and hocus- pocus.

She turned toward himand dropped the frond. Wrdlessly, he stooped and returned it to
her .

"You' ve been very generous in answering all my questions. Can | answer any for you?"

"Thanks. You answered all our questions |ast night."

"That's it? No conmandnments? No instructions for the provincials?"

"It doesn't work that way, Presh. You're grown up now. You're on your own." He tilted his
head, gave
her that grin, and she flewinto his arns, her eyes again filling with tears. It was a |ong
enbrace. Eventually,
she felt himgently disengage her arnms. It was time to go to bed. She imagi ned hol di ng up her
i ndex finger

and asking for still one nore mnute. But she did not want to disappoint him "Bye, Presh," he
said. "Gve
your nmother ny love." “Take care," she replied in a snall voice. She took one last |ook at the

seashore at the

center of the Galaxy. A pair of seabirds, petrels perhaps, were suspended on sone rising columm of
air. They

remai ned aloft with hardly a beat of their wings. Just at the entrance to the airlock, she turned
and called to

hi m

"What does your Message say? The one in pi?"

"We don't know," he replied a little sadly, taking a few steps toward her. "Maybe it's a
ki nd of
statistical accident. We're still working on it." The breeze stirred up, tousling her hair once
again. "Well,

give us a call when you figure it out," she said.
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CHAPTER 21
Causal ity

As flies to wanton boys are we to the gods--
They Kkill us for their sport.

- WLLI AM SHAKESPEARE

King Lear, IV, i, 36

Wio is all-powerful should fear everything.
- PI ERRE CORNEI LLE

G nna (1640), Act 1V,

Scene ||

THEY WERE Overjoyed to be back. They whooped it up, giddy with excitenment. They clinbed over the
chairs.
They bugged and patted erne another on the back. Al of themwere dose to tears. They had
succeeded- - but
not only that, they had returned, safely negotiating all the tunnels. Abruptly, amdst a bail of
static, the radio
began bl ar-ing out the Machine status report. Al three benzels were decelerating. The built-up
el ectri cal
charge was dissipating. Fromthe conmentary, it was clear that Project had no i dea of what had
happened.

Elli e wondered how nuch tinme had passed. She glanced at her watch. It had been a day at
| east, which
woul d bring themwell into the year 2000. Appropriate enough. Cnh, wait till they hear what we have
to tell
them she thought. Reas-suringly, she patted the conpartnent where the dozens of video
m crocassettes
were stored. How the world woul d change when these filns were rel eased! The space between and
around
the benzel s had been re-pressurized. The airlock doors were being opened. Now t here were radio
inquiries
about their well-being.

"W're finel" she shouted back into her mcrophone. "Let us out. You won't believe what
happened to
us. "

The Five energed fromthe airlock happy, effusively greeting their conrades who had hel ped
build and
operate the Machi ne. The Japanese technicians saluted them Project officials surged toward them

Devi said quietly to Ellie, "As far as | can tell, everyone's wearing exactly the samne
clothing they did
yesterday. Look at that ghastly yellowtie on Peter Valerian."

"Ch, he wears that old thing all the time," Ellie replied. "Hs wife gave it to him" The
cl ocks read
15: 20. Activation had occurred close to three o' clock the previous afternoon. So they had been
gone just a
little over twenty-four

"What day is it?" she asked. They | ooked at her uncom prehendi ngly. Sonething was w ong.
"Peter, for
heaven's sake, what day is it?"

"How do you mean?" Valerian answered. "It's today. Friday, December 31, 1999. It's New
Year's Eve
Is that what you nean? Ellie, are you all right?"

Vaygay was telling Archangel sky to let himbegin at the beginning, but only after his
cigarettes were
produced. Project officials and representatives of the Machi ne Consortium were convergi ng around
t hem
She saw der Heer wedging his way to her through the crowd.

"From your perspective, what happened?" she asked as finally he came within conversationa
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range.

"Not hi ng. The vacuum system wor ked, the benzels spun up, they accunul ated quite an
el ectrical
charge, they reached the prescribed speed, and then everything reversed."

"What do you nean, " everything reversed' ?"

"The benzels sl owed down and the charge dissipated. The system was repressurized, the
benzel s
stopped, and all of you cane out. The whole thing took maybe twenty minutes, and we couldn't talk
to you
whil e the benzels were spinning. Did you experience anything at all?"

She | aughed. "Ken, ny boy," she said, "have | got a story for you."

There was a party for project personnel to celebrate Machi ne Activation and the nonent ous
New Year .
Ellie and her traveling conpanions did not attend. The television stations were full of
cel ebrations, parades,
exhibits, retro-spectives, prognostications and optimnistic addresses by national |eaders. She
caught a glinpse
of remarks by the Abbot Utsum, beatific as ever. But she could not dawdle. Project Directorate
had qui ckly
concluded, fromthe fragnents of their adventures that the Five had time to recount, that
sonet hi ng had
gone wong. They found thensel ves hustled away fromthe mlling crowds of government and
Consortium
officials for a prelimnary interrogation. It was thought prudent, project officials explained,
for each of the
Five to be questioned separately. Der Heer and Val erian conducted her debriefing in asnall
conference
room There were other project officials present, including Vaygay's forner student Anatoly Col d-
mann.
She understood that Bobby Bui, who spoke Russian, was sitting in for the Americans during Vaygay's
i nterrogation.

They listened politely, and Peter was encouragi ng now and again. But they had difficulty
under st andi ng
the sequence of events. Mich of what she rel ated sonehow worried them Her excitenent was
noncontagi ous. It was hard for themto grasp that the dodecahedron had been gone for twenty
m nut es,
much | ess a day, because the arnmada of instrunments exterior to the benzels had filned and recorded
t he
event, and reported nothing extraordinary. Al that had happened. Val erian explained, was that the
benzel s
had reached their prescribed speed, several instruments of unknown purpose had the equival ent of
their
needl es nove, the benzels sl owed down and stopped, and the Five energed in a state of great
excitenent.
He didn't exactly say "babbling nonsense,"” but she could sense his concern. They treated her with
def erence
but she knew what they were thinking: The only function of the Machine was in twenty nminutes to
produce a
menorabl e illusion, or--just possibly--to drive the Five of them nad.

She played back the video microcassettes for them each carefully | abeled: "Vega Ring
System " for
exanple, or "Vega Radio (?) Facility,"

"Qui ntuple System"

"Gal actic Center Starscape,"” and one bearing the inscription "Beach." She inserted themin
"play" node
one after the other. They had nothing on them The cassettes were blank. She coul dn't understand
what had
gone wong. She had carefully | earned the operation of the video mcrocamera system and had used
it
successfully in tests before Machine Activation. She had even done a spot check on some of the
f oot age
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after they had | eft the Vega system She was further devastated | ater when she was told that the
i nstrunments

carried by the others had al so sonehow failed. Peter Valerian wanted to believe her, der Heer
also. But it

was hard for them even with the best will in the world. The story the Five had cone back with was
alittle,

wel |, unexpected--and entirely unsupported by physical evidence. Al so, there hadn't been enough
tinme.

They had been out of sight for only twenty mi nutes.

This was not the reception she had expected. But she was confident it would all sort
itself out. For the
monment, she was content to play the experience back in her m nd and make sone detail ed notes. She
want ed
to be sure she would forget nothing

Al though a front of extrenely cold air was noving in from Kanchatka, it was stil
unseasonably warm
when |l ate on New Year's Day, a number of unscheduled flights arrived at Sapporo Internationa
Airport.
The new Anerican Secretary of Defense, Mchael Kitz, and a team of hastily gathered experts
arrived in an
ai rpl ane marked "The United States of America." Their presence was confirmed by Washi ngton only
when
the story was about to break in Hokkai do. The terse press release noted that the visit was
routine, that there
was no crisis, no danger, and that "nothing extraordi nary has been reported at the Machi ne Systens
Integration Facility northeast of Sapporo."” A Tu-120 had flown overni ght from Mdoscow, carrying,
anong
ot hers, Stefan Baruda and Tinofei Gotsridze. Doubtless neither group was delighted to spend this
New
Year's holiday away fromtheir famlies. But the weather in Hokkai do was a pleasant surprise; it
was so
warm that the scul ptures in Sapporo were nelting, and the dodecahedron of ice had becone an al npst
featurel ess snmall glacier, the water dripping off rounded surfaces that once had been the edges of
t he
pent agonal surfaces.

Two days later, a severe winter stormstruck, and all traffic into the Machine facility,
even by four-
wheel -drive vehicles, was interrupted. Sonme radio and all television |links were severed,
apparently a
nm crowave relay tower had been bl own down. During nost of the new interrogations, the only
communi cation with the outside world was by tel ephone. And just conceivably, Ellie thought, by
dodecahedron. She was tenpted to steal herself onboard andspin up the benzels. She enjoyed
el aborating on
this fantasy. But in fact there was no way to know whether the Machi ne woul d ever work again, at
| east
fromthis side of the tunnel. He had said it would not. She allowed herself to think of the
seashore again.
And him What ever happened next, a wound deep within her was being heal ed. She could feel the scar
tissue
knitting. It had been the npst expensive psychotherapy in the history of the world. And that's
saying a | ot,
she thought.

Debriefings were given to Xi and Sukhavati by representatives of their nations. Although
Ni geria played
no significant role in Message acquisition or Machi ne construction, Eda acqui esced readily enough
to a long
interviewwith Ni-gerian officials. But it was perfunctory conpared with the interrogations
administered to
them by project personnel. Vaygay and Ellie underwent still nore el aborate debriefings by the high-
| evel
teanms brought fromthe Soviet Union and the United States for this specific purpose. At first
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t hese Anmerican
and Sovi et interrogations excluded foreign nationals, but after conplaints were carried through
the Wrld
Machi ne Consortium the U.S. and the S.U relented, and the sessions were again internationalized.

Kitz was in charge of her debriefing, and considering what short notice he must have been
gi ven, he had
arrived surprisingly well prepared. Valerian and der Heer put in an occasional good word for her
and every
now and t hen asked a searching question. But it was Kitz's show.

He told her he was approaching her story skeptically but constructively, in what he hoped
was the best
scientific tradition. He trusted she would not m stake the directness of his questions for sone
per sona
aninmus. He held her only in the greatest respect. He, in turn, would not pernit his judgnent to be
cl ouded by
the fact that he had been agai nst the Machine Project fromthe begi nning. She de- . cided to let
this pathetic
deception pass unchal | enged, and began her story. At first he listened closely, asked occasiona
questi ons
of detail, and apol ogi zed when he interrupted. By the second day no such courtesies were in
evi dence.

"So the Nigerian is visited by his wife, the Indian by her dead husband, the Russian by
his cute
granddaught er, the Chinese by some Mongol warl ord--"

"Qn was not a Mongol--"

"--and you, for crissake, you get visited by your dearly departed father, who tells you
that he and his
friends have been busy rebuilding the universe, for crissake. ~CQur Father Wwo art in Heaven
."? This is
straight religion. This is straight cultural anthropology. This is straight Sigmund Freud. Don't
you see that?
Not only do you claimyour . own father canme back fromthe dead, you actually expect us to believe
t hat he
made the universe--"

"You're distorting what--"

"Come off it, Arroway. Don't insult our intelligence. You don't present us with a shred of
evi dence, and
you expect us to believe the biggest cock-and-bull story of all time? You know better than that.
You're a
smart |ady. How could you figure to get away with it?"

She protested. Valerian protested also; this kind of interrogation, he said, was a waste
of time. The
Machi ne was undergoi ng sensitive physical tests at this nonment. That was how the validity of her
story
could be checked. Kitz agreed the physical evidence would be inportant. But the nature of
Arroway”s story,
he argued, was revealing, a nmeans of understandi ng what had actual |y happened.

"Meeting your father in Heaven and all that, Dr. Arroway, is telling, because you' ve been
raised in the
Judeo-Christian culture. You're essentially the only one of the Five fromthat culture, and you're
the only
one who neets your father. Your story is just too pat. It's not inaginative enough."

This was worse than she had thought possible. She felt a nonent of epistenological panic--
as when
your car is not where you parked it, or the door you |l ocked last night a ajar in the norning. "You
t hi nk we
made all this up?"

"Vell, I'Il tell you. Dr. Arroway. When | was veryyoung, | worked in the Cook County
Prosecutor's
of fice. Wien they were thinking about indicting somebody, they asked three questions." He ticked
t hem of f
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on his fingers. "Did he have the opportunity? Did he have the neans? Did he have the notive?"

"To do what?" He | ooked at her in disgust.

"But our watches showed that we'd been gone nore than a day," she protested.

"l don't know how | could have been so stupid,” Kitz said, striking his forehead with his
pal m "You' ve
denol i shed ny argunment. | forgot that it's inpossible to set your watch ahead by a day."

"But that inplies a conspiracy. You think Xi lied? You think Eda |ied? You--"

"What | think is we should nove on to sonething nore inportant. You know, Peter"--Kitz

tur ned

toward Val erian--"1'm persuaded you're right. A first draft of the Materials Assessnent Report
will be here

tonorrow norning. Let's not waste nore time on . . . stories. We'll adjourn till then."

Der Heer had said not a word through the entire afternoon's session. He offered her an
uncertain grin,
and she couldn't help contrasting it with her father's. Sonmetimes Ken's expression seened to urge
her, to
i npl ore her. But to what end she had no way of know ng; perhaps to change her story. He had
r enenber ed
her recollections of her childhood, and he knew how she had grieved for her father. Cearly he was
wei ghi ng
the possibility that she had gone crazy. By extension, she supposed, he was al so considering the
I'i kelihood
that the others had gone crazy, too. Mass hysteria. Shared delusion. Folie a cing.

"Well, here it is,"” Kitz said. The report was about a centineter thick. He let it fall to the
table, scattering

a few pencils. "You'll want to look through it, Dr. Arroway, but | can give you a quick summary.
Ckay?"

She nodded assent. She had heard through the grapevine that the report was highly
favorable to the
account the Five had given. She hoped it would put an end to the nonsense.

"The dodecahedron apparently”--he laid great stress on this word--"has been exposed to a
very
di fferent environment than the benzels and the supporting structures. It's apparently been
subj ected to huge
tensile and conpres-sional stresses. It's a miracle the thing didn't fall to pieces. So it's a
mracle you and the
others didn't fall to pieces at the sane tine. Also, it's apparently seen an intense radiation
envi ronnent - -
there's |l owlevel induced radioactivity, cosmc ray tracks, and so on. It's another miracle that
you survived
the radi ation. Nothing el se has been added or taken away. There's no sign of erosion or scraping
on the side
vertices that you claimkept bunmping into the walls of the tunnels. There's not even any scoring,
as there
woul d have been if it entered the Earth's atnosphere at high velocity."

"So doesn't that confirmour story? Mchael, think about it. Tensile and conpressiona
stresses--tida
forces--are exactly what you expect if you fall down a classical black hole. That's been known for
fifty
years at least. | don't know why we didn't feel it, but naybe the dodec protected us sonehow. And
hi gh
radi ati on doses fromthe inside of the black hole and fromthe environment of the Galactic Center
a known
gamma ray source. There's independent evidence for black holes, and there's independent evidence
for a
Gal actic Center. W didn't nake those things up. | don't understand the absence of scraping, but
t hat
depends on the interaction of a naterial we've hardly studied with a material that's conpletely
unknown. |
woul dn't expect any scoring or charring, because we don't claimwe entered through the Earth's
at nosphere. It seenms to nme the evidence alnost entirely confirms our story. What's the probl en?”
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"The problemis you people are too clever. Too clever. Look at it fromthe point of view
of a skeptic.
Step back and | ook at the big picture. There's a bunch of bright peopie in different countries who
think the

world is going to hell in a handbasket. They claimto receive a conplex Message from space.”

n O al rr1?"

"Let me continue. They decrypt the Message and announce instructions on howto build a
very
conplicated Machine at a cost of trillions of dollars. The world's in a funny condition, the

religions are all
shaky about the oncoming MIlennium and to everybody's surprise the Machine gets built. There's
one or
two slight changes in personnel, and then essentially these sane people--"
"It's not the same people. It's not Sukhavati, it's not Eda, it's not Xi, and there were--
"Let me continue. Essentially these sane people then get to sit down in the Mchine.
Because of the
way the thing is designed, no one can see themand no one can talk to themafter the thing is
activated. So
the Machine is turned on and then it turns itself off. Once it's on, you can't make it stop in
| ess than twenty
m nutes. Ckay. Twenty minutes |later, these sane people enmerge fromthe Machine, all jaunty-jolly,
with
sonme bullshit story about traveling faster than |ight inside black holes to the center of the
Gal axy and back.
Now suppose you hear this story and you're just ordinarily cautious. You ask to see their
evi dence. Pictures,
vi deot apes, any other data. Guess what? It's all been conveniently erased. Do they have artifacts
of the
superior civilization they say is at the center of the Galaxy? No. Menentos? No. A stone tablet?
No. Pets?
No. Not hing. The only physical evidence is some subtle danage done to the Machine. So you ask
your sel f,
couldn't people who were so notivated and so clever arrange for what | ooks |ike tension stresses
and
radi ati on damage, especially if they could spend two trillion dollars faking the evidence?"
She gasped. She renenbered the last tinme she had gasped. This was a truly venonous
reconstruction of
events. She wondered what had nmade it attractive to Kitz. He nust, she thought, be in rea
distress. "l don't
t hi nk anybody's going to believe your story,
nost
expensi ve- - hoax ever perpetrated. You and your friends tried to hoodw nk the President of the
United
States and deceive the American people, to say nothing of all the other governnents on the Earth.
You nust
really think everybody else is stupid."
"M chael, this is madness. Tens of thousands of people worked to acquire the Message, to
decode it,
and to build the Machine. The Message is on nmagnetic tapes and printouts and | aserdisks in
observatories al
over the world. You think there's a conspiracy involving all the radio astrononers on the pl anet,
and the
aerospace and cybernetics conpani es, and--"
"No, you don't need a conspiracy that big. All you need is a transnitter in space that
looks as if it's
broadcasting fromVega. I'll tell you how !l think you did it. You prepare the Message, and get
sonmebody- -
sonebody with an established | aunch capability--to put it up. Probably as an incidental part of
sone ot her
nm ssion. And into sone orbit that |ooks |ike sidereal notion. Maybe there's nore than one

hecontinued. "This is the npbst el aborate--and the
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satellite. Then the
transmitter turns on, and you're all ready in your handy-dandy observatory to receive the Message,
make t he
big discovery, and tell us poor slobs what it all neans."

This was too much even for the inpassive der Heer. He roused hinself froma sl unped
position in his
chair. "Really, Mke--" he began, but Ellie cut himshort.

"I wasn't responsible for nost of the decoding. Lots of people were involved. Drumin,
especially. He
started out as a committed skeptic, as you know. But once the data cane in, Dave was entirely
convi nced.
You didn't hear any reservations fromhim"

"Ch yes, poor Dave Drumiin. The late Dave Drumin. Yon set himup. The professor you never
liked."

Der Heer slunped still further down in his chair, and she had a sudden vision of him
regaling Kitz with
secondhand pillow tal k. She | ooked at himnmore closely. She couldn't be sure. "During the
decrypting of the
Message, you coul dn't doeverything. There was so nmuch you had to do. So you overl ooked this and
you
forgot that. Here's Drumlin growing old, worried about his fornmer student eclipsing himand
getting all the
credit. Suddenly he sees how to be involved, howto play a central role. You appealed to his
narci ssism and
you hooked him And if he hadn't figured out the decryption, you woul d have hel ped himalong. If
Wor se
came to worst, you would have peeled all the layers off the onion yourself."

"You're saying that we were able to invent such a Message. Really, it's an outrageous
conpliment to
Vaygay and ne. It's also inpossible. It can't be done. You ask any conpetent engineer if that kind
of
Machi ne--wi th brand-new subsi diary industries, conmponents wholly unfamliar on Earth--you ask if
t hat
coul d have been invented by a few physicists and radi o astrononers on their days off. Wen do you
i magi ne
we had time to invent such a Message even if we knew how? Look how many bits of information are in
it. It
woul d have taken years."

"You had years, while Argus was getting nowhere. The project was about to be cl osed.
Drumin, you
renenber, was pushing that. So just at the right nonent you find the Message. Then there's no nore
tal k
about cl osing down your pet project. |I think you and that Russian did cook the whole thing up in
your spare
time. You had years."

"This is nadness,"” she said softly. Valerian interrupted. He had known Dr. Arroway well
during the
period in question. She had done productive scientific work. She never had the tine required for
o]
el aborate a deception. Mich as he admired her, he agreed that the Message and the Machine were far
beyond her ability--or indeed anybody's ability. Anybody on Earth.

But Kitz wasn't buying it "That's a personal judgrment, Dr. Valerian. There are many
persons, and there

can be nany judgnents. You're fond of Dr. Arroway. | understand. Fm fond of her, too. It's
under st andabl e

you woul d defend her. | don't take it amiss. But there's a clincher. You don't know about it yet.
' m goi ng

to tell you." He leaned forward, watching Elite intently. Cearly hewas interested to see how she
woul d
respond to what he was about to say.

"The Message stopped the nonment we activated the Machi ne. The nonent the benzels reached
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crui sing
speed. To the second. Al over the world. Every radio observatory with a |line-of-sight to Vega saw
t he sane
thing. We've held back telling you about it so we wouldn't distract you fromyour debriefing. The
Message
stopped in md-bit. Now that was really foolish of you."

"I don't know anything about it, Mchael. But so what if the Message stopped? It's
fulfilled its purpose.

W built the Machine, and we went to . . . where they wanted us to go."

"It puts you in a peculiar position,” he went on. Suddenly she saw where he was headed.
She hadn't
expected this. He was arguing conspiracy, but she was contenplating madness. |If Kitz wasn't nad,
m ght

she be? If our technol ogy can manufacture substances that induce del usions, could a nuch nore

advanced

technol ogy i nduce highly detailed collective hallucinations? Just for a nonment it seened possible.
"Let's imagine it's last week," he was saying. “The radio waves arriving on Earth right

now are

supposed to have been sent from Vega twenty-six years ago. They take twenty-six years to cross

space to

us. But twenty-six years ago, Dr. Arroway, there wasn't any Argus facility, and you were sl eeping

with acid-

heads, and nopani ng about Vi etnam and Watergate. You people are so smart, but you forgot the speed

of

light. There's no way that activating the Machine can turn the Message off until twenty-six years

pass- -

unl ess in ordinary space you can send a nessage faster than light. And we both know that's

i npossi ble. |

renmenber you conpl ai ni ng about how stupid Rankin and Joss were for not knowi ng you can't trave

faster

than light. I'msurprised you thought you could get away with this one."

"M chael, listen. It's how we were able to get fromhere to there and back in no tine
flat. Twenty
m nutes, anyway. It can be acausal around a singularity. I'"mnot an expert on this. You should be
talking to

Eda or Vaygay."

"Thank you for the suggestion," he said. "W already have."

She i magi ned Vaygay under some conparably steminterrogation by his old adversary
Ar changel sky or
by Baruda, the man who had proposed destroying the radi o tel escopes and burning the data. Probably
t hey
and Kitz saw eye to eye on the awkward nmatter before them She hoped Vaygay was bearing up al
right.

"“You understand, Dr. Arroway. |'msure you do. But |et me explain again. Perhaps you can
show e
where | m ssed sonmething. Twenty-six years ago those radi o waves were headi ng out for Earth. Now
i magi ne themin space between Vega and here. Nobody can catch the radi o waves after they've |left
Vega.
Nobody can stop them Even if the transnitter knew instantaneously--through the black hole, if you
l'i ke- -
that the Machi ne had been activated, it would be twenty-six years before the signal stops arriving
on Earth.
Your Vegans coul dn't have known twenty-six years ago when the Machi ne was going to be activated.
And
to the mnute. You would have to send a nessage back in tine to twenty-six years ago, for the
Message to
stop on Decenber thirty-first, 1999. You do follow, don't you?"

"Yes, | follow This is wholly unexplored territory. You know, it's not called a space-
time continuum
for nothing. If they can nmake tunnels through space, | suppose they can nmake sone kind of tunnels

t hr ough
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time. The fact that we got back a day early shows that they have at

travel. So

maybe as soon as we |left the Station

t he
transni ssi on of f.

"You see how conveni ent

broadcasti ng, we

could find your little satellite,

definitive

evi dence of a hoax.

j unbo.

into an

intricate conspiracy. The facts in this case were hardly comonpl ace,

authorities to

test other possible explanations.

she t hought,

sonmeone truly wounded, afraid,

del usi on

dimnished a little.

sai d- - was
WOrri sorme.
“Now, |

Pr obabl y enbarrassing for you."
It was |ike sone paranoid fantasy in which a patchwork of

tell

least a limted kind of tinme
they sent a nessage twenty-six years back into tinme to turn

I don't know. "

it is for you that the Message stops just now If it was stil

capture it, and bring back the transm ssion tape. That woul d be

Unanbi guous. But you couldn't risk that.

He | ooked concer ned.

So you're reduced to bl ack hol e nunbo-
i nnocent facts are reassenbl ed

and it nmade sense for the

But Kitz's rendition of events was so nmalign that it reveal ed,

in pain. In her mind, the likelihood that all this was a collective

But the cessation of the Message transmission--if it had happened as Kitz had

nysel f, Dr. Arroway, you scientists had the brains to figure all this out,

and the notivation.

But by yoursel ves
for you, it

coul d have been any one of half a dozen other

all that.

Nobody | aunched a

capability. And

t he nost
"Don't be

Met husel ah. "

"Just wanted to be sure we agree on the basics.

concoct this

schene. You get Hadden to bankr ol

Machi ne, the
encrypting of the
Project gets

going, he gets to
enor nous
profit init, and
decrypting
t he Message, when
it. That
was al so carel ess
"It's too
hoax . "
" Ken,
exactly why

Arrowayand the others thought

she' d
gone to see him"

He returned his attention to her

neutr al
observer

Kitz pressed on,

bef ore her,

rewiting whole years of her life.

i nventive
ei t her.

interesting possibility that's come to our notice is a M. S. R Hadden

I'"msurprised at you.

Per haps he had received help. But the enotional

you didn't have the neans. If it wasn't the Russians who put up this satellite

nati onal |aunch authorities. But we've | ooked into

free-flying satellite in the appropriate orbits. That |eaves private |aunch

Know hi nf?"

ridiculous, Mchael. |I talked to you about Hadden before |I went up to

Try this on for size: You and the Russian

the early stages--the satellite design, the invention of the

Message, faking the radiation damage, all that. In return, after the Machine

play with gome of that two trillion dollars. He likes the idea. There m ght be

fromhis history, he'd |ove to enbarrass the government. \Wen you get stuck in

you can't find the priner, you even go to him He tells you where to | ook for

It woul d have been better if you figured it out yourself."
carel ess," offered der Heer. "Wuldn't someone who was really perpetrating a
You' ve been very credul ous, you know? You're denonstrating

it would be clever to ask Hadden's advice. And to nmake sure we knew

"Dr. Arroway, try to look at it fromthe standpoint of a

maki ng sparkling new patterns of facts assenble thenselves in the air
She hadn't thought Kitz dunmb, but she hadn't inmagined himthis

propul sion for this fantasy cane from
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Kitz.

He was full of expansive gestures and rhetorical flourishes. This was not nerely part of
his job. This
interrogation, this alternative interpretation of events, had roused sonething passionate in him
After a
nmoment she thought she saw what it was. The Five had come back with no imediate military
appl i cati ons,
no political liquid capital, but only a story that was surpassing strange. And that story bad
certain
inmplications. Kitz was now naster of the nbst devastating arsenal on Earth, while the Caretakers
wer e
bui | di ng gal axi es. He was a lineal descendant of a progression of |eaders, American and Soviet,
who had
devised the strategy of nuclear confrontation, while the Caretakers were an amal gam of diverse
speci es from
separate worlds working together in concert. Their very exi stence was an unspoken rebuke. Then
consi der
the possibility that the tunnel could be activated fromthe other end, that there might be nothing
he coul d do
to prevent it. They could be here in an instant. How could Kitz defend the United States under
such
circunstances? His role in the decision to build the Machine--the history of which he seened to be
actively
rewiting--could be interpreted by an unfriendly tribunal as dereliction of duty. And what account
could
Kitz give the extraterrestrials of his stewardship of the planet, he and his predecessors? Even if
no avengi ng
angel s cane stormng out of the tunnel, if the truth of the journey got out the world would
change. It was
al ready changing. It would change nuch nore.

Again she regarded himw th synpathy. For a hundred generations, at |least, the world had
been run by
peopl emuch worse than he. It was his misfortune to conme to bat just as the rules of the gane were
bei ng
rewitten.

even if you believed every detail of your story,
extraterrestrials
treated you badly? They take advantage of your tenderest feelings by dressing thenselves up as
dear old
Dad. They don't tell you what they're doing, they expose all your film destroy all your data, and
don't even
| et you leave that stupid palmfrond up there. Nothing on the manifest is nissing, except for a
little food, and
nothing that isn't on the manifest is returned, except for alittle sand. So in twenty ninutes you
gobbl ed
some food and dunped a little sand out of your pockets. You come back one nanosecond or sonething
after
you | eave, so to any neutral observer you never left at all

"Now, if the extraterrestrials wanted to nmake it unam bi guously clear you'd really gone
sonewher e,
they woul d' ve brought you back a day later, or a week. Right? If there was nothing inside the
benzels for a
while, we'd be dead certain that you' d gone sonewhere. If they wanted to nmake it easy for you,
t hey
woul dn't have turned off the Message. Right? That nakes it | ook bad, you know. They coul d' ve
figured that
out. Wiy would they want to make it bad for you? And there's other ways they coul d' ve supported
your
story. They coul d' ve given you sonething to renenber them by. They could ve |l et you bring back
your
nmovi es. Then nobody could claimall this is just a clever fake. So how cone they didn't do that?

he was saying, "don't you think the
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How cone
the extraterrestrials don't confirmyour story? You spent years of your life trying to find them
Don't they
appreci ate what you've done?"Ellie, how can you be so sure your story really happened? If, as you
claim al
this isn't a hoax, couldn't it be a ... delusion? It's painful to consider, | know Nobody wants
to think they've
gone a little crazy. Considering the strain you' ve been under, though, it's no big deal. And if
the only
alternative is crimnal conspiracy . . . Maybe you want to carefully think this one through." She
had al ready
done so

Later that day she net with Kitz alone. A bargain had in effect been proposed. She had no
i ntention of
going along with it. But Kitz was prepared for that possibility as well.

"You never liked ne fromthe first," he said. "But I"'mgoing to rise above that. W're
going to do
sonething really fair.

"We've already issued a news rel ease saying that the Machine just didn't work when we
tried to activate
it. Naturally, we're trying to understand what went wong. Wth all the other failures, in Womn ng
and
Uzbeki st an, nobody is doubting this one.

"Then in a few weeks we'll announce that we're still not getting anywhere. W' ve done the
best we
could. The Machine is too expensive to keep working on. Probably we're just not smart enough to
figure it
out yet. Also, there's still sone danger, after all. W always knew that. The Machi ne m ght bl ow
up or
sonmething. So all in all, it's best to put the Machine Project on ice--at least for a while. It's
not that we
didn't try.
"Hadden and his friends woul d oppose it, of course, but as he's been taken fromus . "
"He's only three hundred kil oneters overhead,"” she pointed out.
"Ch, haven't you heard? Sol died just around the tine the Machi ne was activated. Funny how
it
happened. Sorry, | should have told you. | forgot you were . . . close to him"

She did not know whether to believe Kitz. Hadden was in his fifties and had certainly
seened in good
physi cal health. She would pursue this topic later. "And what, in your fantasy, becomes of us?"
she asked.
"Us? Who's “us'?"
"Us. The five of us. The ones who went aboard the Mchine that you clai mnever worked."
"Ch. After alittle nore debriefing you'll be free to leave. | don't think any of you will
be foolish enough
to tell this cock-and-bull story on the outside. But just to be safe, we're preparing sone
psychiatric dossiers
on the five ofyou. Profiles. Low key. You've always been a little rebellious, mad at the system-
whi chever
systemyou grew up in. It's okay. It's good for people to be independent. We encourage that,
especially in
scientists. But the strain of the |last few years has been trying--not actually disabling, but
trying. Especially
for Doctors Arroway and Lunacharsky. First they're involved in finding the Message, decrypting it,
and
convi ncing the governments to build the Machine. Then problenms in construction, industrial
sabot age, sitting
through an Activation that goes nowhere ... It's been tough. Al work and no play. And scientists
are highly
strung anyway. |If you've all becone a little unhinged at the failure of the Machi ne, everybody
will be
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synpat heti c. Understandi ng. But nobody'll believe your story. Nobody. If you behave yoursel ves,
there's no
reason that the dossiers ever have to be rel eased.

“I't'"ll be clear that the Machine is still here. W're having a few wire service
phot ographers in to
phot ograph it as soon as the roads are open. W'Il|l show themthe Machine didn't go anywhere. And

t he
crew? The crew is naturally disappointed. Maybe a little disheartened. They don't want to talk to
the press
just yet.

"Don't you think it's a neat plan?" He smiled. He wanted her to acknow edge the beauty of
t he schene.
She sai d not hi ng.

"Don't you think we're being very reasonable, after spending two trillion dollars on that
pile of shit? W
could put you away for life, Arroway. But we're letting you go free. You don't even have to put up
bail. |
think we're behaving like gentlenen. It's the Spirit of the MIlennium It's Mchindo."

CHAPTER 22
G | ganesh

That it will never come again
Is what nakes |ife so sweet.
- EM LY DI CKI NSON

Poem Number 1741

IN TH S tinme--heral ded expansively as the Dawn of a New Age--burial in space was an expensive
commonpl ace. Conmercially avail able and a conpetitive business, it appealed especially to those
who, in
former times, would have requested that their remains be scattered over the county of their birth,
or at |east
the mll town fromwhich they had extracted their first fortune. But now you coul d arrange for
your remains
to circumavigate the Earth forever--or as close to forever as matters in the workaday world. You
need
only insert a short codicil in your will. Then--assum ng, of course, that you have the \Werewthal -
- when
you die and are cremated, your ashes are conpressed into a tiny alnost toylike bier, on which is
enmbossed
your name and your dates, a short nenorial verse, and the religious synbol of your choice (choose
one of
three). Along with hundreds of simlar mniature coffins, it is then boosted up and dunped out at
an
internediate altitude, expeditiously avoiding both the crowded corridors of geosynchronous orbit
and the
di sconcerting atnmospheric drag of low Earth orbit. Instead, your ashes triunphantly circle the
pl anet of your
birth in the mdst of the Van Allen | radiation belts, a proton blizzard where no satellite inits
right mnd
woul d risk going to in the first place. But ashes do not m nd.

At these heights, the Earth had becone enveloped in the renmains of its leading citizens,
and an
uninstructed visitor froma distant world might rightly believe he had chanced upon some sonber
space- age
necropolis. The hazardous | ocation of this nortuary woul d explain the absence of nenorial visits
from
grieving rel atives.

S. R Hadden, contenplating this i mge, had been appalled at what mninor portions of
immortality these
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deceased worthies had been willing to settle for. Al their organic parts--brains, hearts,
everyt hing that
di stingui shed themas a person--were atom zed in their cremations. There isn't any of you left
after
cremation, he thought, just powdered bone, hardly enough even for a very advanced civilization to
reconstruct you fromthe remains. And then, for good neasure, your coffin is placed snmack in the
Van Alien
belts, where even your ashes get slowy fried.

How much better if a few of your cells could be preserved. Real living cells, with the DNA
intact. He
visual ized a corporation that would, for a healthy fee, freeze a little of your epithelial tissue
and orbit it
hi gh--wel | above the Van Alien belts, nmaybe even hi gher than geosynchronous orbit. No reason to
die first.
Do it now, while it's on your mnd. Then, at |east, alien nolecular biologists--or their
terrestrial
counterparts of the far future-- could reconstruct you, clone you, nore or |less fromscratch. You
woul d rub
your eyes, stretch, and wake up in the year ten nmillion. O even if nothing was done with your
remai ns, there
woul d still be in existence nultiple copies of your genetic instructions. You would be alive in
principle. In
either case it could be said that you would live forever

But as Hadden ruminated on the matter further, this schene al so seemed too nodest. Because
t hat
wasn't really you, a few cells scraped off the soles of your feet. At best they could reconstruct
your physica
form But that's not the sanme as you. If you were really serious, you should include famly
phot ogr aphs, a
punctiliously detail ed autobi ography, all the books and tapes you've enjoyed, and as nuch el se
about
yoursel f as possible. Favorite brands of after-shave lotion, for exanple, or diet cola. It was
supremnel y
egotistical, he knew, and he loved it. After all, the age had produced a sustai ned eschat ol ogi cal
delirium It
was natural to think of your own end as everyone el se was contenplating the denise of the species,
or the
pl anet, or the massed cel estial ascent of the El ect.

You couldn't expect the extraterrestrials to know English. If they're to reconstruct you,
they' d have to
know your | anguage. So you nust include a kind of translation, a problem Hadden enjoyed. It was
al nost
t he obverse of the Message decryption probl em

Al of this required a substantial space capsule, so substantial that you need no | onger
be linmted to nere
ti ssuesanpl es. You mght as well send your body whole. If you could quick-freeze yourself after
death, so to
say, there was a subsidiary advantage. Maybe enough of you would be in working order that whoever
f ound
you coul d do better than just reconstructing you. Maybe they could bring you back to life--of
course, after
fixing whatever it was that you had died of. If you | anguished a little before freezing, though--
because, say,
the relatives had not realized you were dead yet--prospects for revival dinmnished. Wat would
really make
sense, he thought, was to freeze soneone just before death. That woul d make eventual resuscitation
much
nmore |ikely, although there was probably limted demand for this service.

But then why just before dying? Suppose you knew you had only a year or two to live.
Wuldn't it be
better to be frozen i mmedi ately, Hadden nused--before the nmeat goes bad? Even then--he sighed--no
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matter what the nature of the deteriorating illness, it might still be irrenmediable after you were
revived; you
woul d be frozen for a geol ogi cal age, and then awakened only to die pronptly froma nel anoma or a
cardi ac
i nfarction about which the extraterrestrials mght know not hi ng.

No, he concluded, there was only one perfect realization of this idea: Sonmeone in robust
heal t h woul d
have to be | aunched on a one-way journey to the stars. As an incidental benefit, you would be
spared the
hum liation of disease and old age. Far fromthe inner solar system your equilibriumtenperature
woul d fal
to only a few degrees above absolute zero. No further refrigeration would be necessary. Perpetua
care
provi ded. Free.

By this logic he cane to the final step of the argunent: If it requires a few years to get
to the interstellar
cold, you mght as well stay awake for the show, and get quick-frozen only when yon | eave the
sol ar system
It woul also mininize overdependence on the cryogenics.

Hadden had taken every reasonabl e precauti on agai nst an unexpected nedi cal problemin
Earth orbit,
the official account went, even to preenptive sonic disintegration of his gall and ki dney stones
bef ore he
ever set foot in his chateau in the sky. And then he went and di ed of anaphylactic shock. A bee
had buzzed
angrily out of a bouquet of free-sias sent up on Narnia by an admirer. Carel essly, Methuselah's
capaci ous
pharmacy had not stocked the appropriate anti serum The insect had probably been i mobilized by
the | ow
tenperatures in Narnia's cargo bay and was not really to blane. Its small and broken body had been
sent
down for exam nation by forensic entonol ogists. The irony of the billionaire felled by a bee did
not escape
the notice of newspaper editorials and Sunday sernons.

But in fact, this was all a deception. There had been no bee, no sting, and no death.
Hadden remained in
excellent health. Instead, on the stroke of the New Year, nine hours after the Machi ne had been
acti vat ed,
the rocket engines flanmed on a sizable auxiliary vehicle docked to Methuselah. It rapidly achieved
escape
velocity fromthe Earth-Mon system He called it G| ganesh.

Hadden had spent his |life anassi ng power and contenplating time. The nore power you have,
he found,
the nore you crave. Power and tine were connected, because all nmen are equal in death. That is why
t he
ancient kings built nmonunments to thenselves. But the nonunents becone eroded, the roya
acconpl i shnents obliterated, the very nanes of the kings forgotten. And, nost inportant, they
t hemsel ves
were dead as doornails. No, this was nore el egant, nore beautiful, nore satisfying. He had found a
| ow
door in the wall of tine.

Had he nerely announced his plans to the world, certain conplications would ensue. |f
Hadden was
frozen to four degrees Kelvin at ten billion kiloneters fromEarth, what exactly was his | ega
status? Wo
woul d control his corporations? This way was nuch tidier. In a nminor codicil of an el aborate | ast
will and
testament, he had left his heirs and assigns a new corporation, skilled in rocket engines and
cryogenics, that
woul d eventually be called Immortality, Inc. He need never think of the matter again. G| ganmesh
was not
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equi pped with a radi o. He no | ongerw shed to know what had happened to the Five. He wanted no nore
news of Earth--nothing cheering, nothing to make hi m di sconsol ate, none of the pointless tumult he
had

known. Only solitude, elevated thoughts. . . silence. If anything adverse should occur in the next
few years,

G | ga-nmesh's cryogenics could be activated by the flip of a switch. Until then, there was a ful
library of his

favorite nusic, and literature and vi deotapes. He would not be lonely. He had never really been
much for
conpany. Yanmgi shi had considered comng, but ultimtely reneged; he would be |ost, he said,
wi t hout
"staff." And on this journey there were insufficient inducenents, as well as inadequate space. for
staff. The
monot ony of the food and the nodest scale of the amenities mght be daunting to sone, but Hadden
knew
hinself to be a nan with a great dream The anenities mattered not at all

In two years, this flying sarcophagus would fall into the gravitational potential well of
Jupiter, just
outside its radiation belt, be slingshot around the planet and then flung off into interstellar
space. For a day
he woul d have a view still nore spectacul ar than that out the wi ndow of his study on Methusel ah--
t he
roiling multicolored clouds of Jupiter. the largest planet. If it were only a matter of the view
Hadden woul d
have opted for Saturn and the rings. He preferred the rings. But Saturn was at |east four years
fromEarth
and that was, all things considered, taking a chance. If you're stalking imortality, you have to
be very
careful .

At these speeds it would take ten thousand years to travel even the distance to the
nearest star. Wen
you're frozen to four degrees above absolute zero, though, you have plenty of time. But sonme fine
day- - he
was sure of it, though it be a mllion years fromnnow -G | ganesh woul d by chance enter soneone
el se's
solar system O his funeral bark would be intercepted in the darkness between the stars, and
ot her bei ngs- -
very advanced, very far-seeing--would take the sarcophagus aboard and know what had to be done. It
had
never really been attenpted before. No one who ever lived on Earth had cone this cl ose. Confident
that in
his end woul d be his beginning, heclosed his eyes and folded his arns experinentally across his
chest, as the
engines flared again, this tine nore briefly, and the burnished craft was sleekly set on its |ong
journey to the
stars.

Thousands of years fromnow, God knows what woul d be happening on Earth, he thought. It
was not
his problem It never really had been. But he, he would be asleep, deep-frozen, perfectly
preserved, his
sar cophagus hurtling through the interstellar void, surpassing the Pharaohs, besting Al exander
out shi ni ng
Qn. He had contrived his own Resurrection

CHAPTER 23
Repr ogr amm ng

We have not followed cunningly devised fables..
but were eyew t nesses.
- Il PETER 1:16
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Look and renenber. Look upon this sky;

Look deep and deep into the sea-clean air,
The unconfined, the term nus of prayer

Speak now and speak into the hall owed done.
What do you hear? What does the sky reply?
The heavens are taken; this is not your hone.
- KARL JAY SHAPI RO

Travel ogue for Exiles

THE TELEPHONE | i nes had been repaired, the roads plowed clean, and carefully selected
representatives of the
world's press were given a brief look at the facility. A few reporters and photographers were
taken through
the three matching apertures in the benzels, through the air-lock, and into the dodec. There were
tel evision
comrent ari es recorded, the reporters seated, in the chairs that the Five had occupied, telling the
wor | d of
the failure of this first courageous attenpt to activate the Machine. Ellie and her coll eagues
wer e
phot ogr aphed from a di stance, to show that they were alive and well, but no interviews were to be
gi ven j ust
yet. The Machi ne Project was taking stock and considering its future options. The tunnel from
Honshu to
Hokkai do was open again, but the passageway fromEarth to Vega was closed. They hadn't actually
test ed
this propo-sition--Ellie wondered whether, when the Five finally left the site, the project would
try to spin
up the benzel s agai n--but she believed what she had been told: The Machi ne woul d not work again;
t here
woul d be no further access to the tunnels for the beings of Earth. W could nake little
i ndentations in space-
time as much as we liked; it would do us no good if no one hooked up fromthe other side. W had
been
given a glinpse, she thought, and then were left to save ourselves. If we could.

In the end, the Five were permtted to talk anong t hensel ves. She systematically bade
farewel | to each.
No one bl amed her for the blank cassettes.

"These pictures on the cassettes are recorded in nagnetic donai ns, on tape,
rem nded her. "A
strong electrical field accumul ated on the benzels, and they were, of course, nmoving. A tine-
varyi ng
electrical field makes a nmagnetic field. Maxwell's equations. It seens to ne that's how your tapes
wer e
erased. It was not your fault."

Vaygay's interrogation had baffled him They had not exactly accused himbut nerely
suggested that he
was partof an anti-Soviet conspiracy involving scientists fromthe Wst"l tell you, Ellie, the
only renaining
open question is the existence of intelligent Iife in the Politburo."

"And the White House. | can't believe the President would allow Kitz to get away with
this. She
committed herself to the project.”

"This planet is run by crazy people. Renenber what they have to do to get where they are

Vaygay

Thei r
perspective is so narrow, so . . . brief. Afewyears. In the best of thema few decades. They
care only about
the tine they are in power." She thought about Cygnus A

"But they're not sure our story is a lie. They cannot prove it. Therefore, we nust
convince them In
their hearts, they wonder, "Could it be true?” A feweven want it to be true. But it is a risky
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truth. They need

sonmething close to certainty. . . . And perhaps we can provide it. W can refine gravitationa
theory. W can

make new astrononi cal observations to confirmwhat we were told--especially for the Galactic
Center and

Cygnus A. They're not going to stop astrononical research. Al so, we can study the dodec, if they

gi ve us
access. Ellie, we will change their nminds." Difficult to do if they're all crazy, she thought to
herself. "I don't

see how the governnents coul d convince people this is a hoax," she said.

"Real | y? Think of what else they've nade peopl e believe. They've persuaded us that we'l|l
be safe if only
we spend all our wealth so everybody on Earth can be killed in a nmonent--when the governnents
deci de
the tinme has cone. | would think it's hard to nake peopl e believe sonething so foolish. No, Ellie,
they're
good at convincing. They need only say that the Machi ne doesn't work, and that we've gone a little
mad. "

“I don't think we'd seemso nmad if we all told our story together. But you may be right.

Maybe we
should try to find sone evidence first Vaygay, wll you be okay when you . . . go back?"

"What can they do to ne? Exile ne to Gorky? | could survive that; |I've had ny day at the
beach. .
No, | will be safe. You and | have a nutual -security treaty, Ellie. As long as you're alive, they
need me. And
vice versa, of course. If the story is true, they will be glad there was a Sovi et w tness;

eventual ly, they wll
cry it fromthe rooftops. And like your people, they will wonder about military and econoni c uses
of what
we saw.
"It doesn't matter what they tell us to do. Al that matters is that we stay alive. Then
we will tell our
story--all five of us--discreetly, of course. At first only to those we trust. But those people
will tell others.
The story will spread. There will be no way to stop it. Sooner or |ater the governnents will
acknow edge
what happened to us in the dodecahedron. And until then we are insurance policies for each other.
Ellie, |
am very happy about all this. It is the greatest thing that ever happened to ne."
"Gve Nnaakiss for nme," she said just before he left on the night flight to Mdscow.
Over breakfast, she asked Xi if he was di sappoi nted.
"Di sappoi nted? To go there"--he lifted his eyes skyward--"to see them and to be
di sappoi nted? | am

an orphan of the Long March. | survived the Cultural Revolution. | was trying to grow potatoes and
sugar
beets for six years in the shadow of the Great Wall. Upheaval has been ny whole life. | know

di sappoi nt nent .

"You have been to a banquet, and when you cone hone to your starving village you are
di sappoi nt ed
that they do not celebrate your return? This is no disappointnment. We have | ost a minor skirmsh.
Exani ne
the . . . disposition of forces."

He woul d shortly be departing for China, where he had agreed to nmake no public statenents
about what
had happened in the Machine. But he would return to supervise the dig at Xian. The tonb of Q@ n was
waiting for him He wanted to see how closely the Enperor resenbled that sinulation on the far
side of the

tunnel s.

"Forgive me. | know this is inpertinent," she said after a while, "but the fact that of
all of us, you al one
met someone who ... In all your life, wasn't there anyone you | oved?"
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She wi shed she had phrased the question better. "Everyone | ever |oved was taken from ne.
bliterated. | saw the enperors of the twentieth century cone and go," he answered. "I |onged for
soneone
who coul d not be revised, or rehabilitated, or edited out. There are only a few historical figures
who cannot

be erased."

He was | ooking at the tabletop, fingering the teaspoon. "I devoted nmy life to the
Revol ution, and | have
no regrets. But | know al nost nothing of ny nother and father. | have no nenories of them Your
not her
is still alive. You remenber your father, and you found himagain. Do not overl ook how fortunate
you arc."

In Devi, Ellie sensed a grief she had never before noticed. She assuned it was a reaction
to the
skepticismwi th which Project Directorate and the governments bad greeted their story. But Devi
shook her
head.

"Whet her they believe us is not very inportant for ne. The experience itself is central
Transf or m ng.
Ellie, that really happened to us. It was real. The first night we were back here on Hokkai do, |
dreant that
our experience was a dream you know? But it wasn't, it wasn't.

"Yes, |'msad. My sadness is . . . You know, | satisfied a lifelong wi sh up there when
found Surindar
again, after all these years. He was exactly as | renmenbered him exactly as |'ve dreaned of him
But when
saw him when | saw so perfect a simulation, I knew This |love was precious because it had been
snat ched
away, because | had given up so nuch to narry him Nothing nore. The man was a fool. Ten years
with

him and we woul d have been divorced. Maybe only five. | was so young and foolish."
“I'mtruly sorry," Ellie said. "I know a little about nourning a | ost |ove."
"Ellie," she replied, "you don't understand. For the firsttinme in my adult life, | do not

nmour n Suri ndar.
What | mourn is the family | renounced for his sake."

Sukhavati was returning to Bonbay for a few days and then would visit her ancestra
village in Tamil
Nadu.

"Eventual ly," she said, "it will be easy to convince ourselves this was only an ill usion.
Every norning
when we wake up, our experience will be nore distant, nore dreamike. It would have been better
for us al
to stay together, to reinforce our menories. They understood this danger. That's why they took us
to the
seashore, sonething like our own planet, a reality we can grasp. | will not pernit anyone to
trivialize this
experience. Renenber. It really happened. It was not a dream Ellie, don't forget."

Eda was, considering the circunstances, very rel axed. She soon understood why. Wile she
and Vaygay
had been undergoing |l engthy interrogations, he had been cal cul ati ng.

"I think the tunnels are Einstein-Rosen bridges," he said. "General Relativity admts a
cl ass of solutions,
call ed wornmholes, simlar to black holes, but with no evolutionary connection--they cannot be
generated, as
bl ack holes can, by the gravitational collapse of a star. But the usual sort of wormhole, once
made, expands
and contracts before anything can cross through; it exerts disastrous tidal forces, and it also
requires--at
| east as seen by an observer |eft behind--an infinite amount of time to get through.”

Ellie did not see how this represented much progress, and asked himto clarify. The key
pr obl em was

file:/lIF|/rah/Carl%20Sagan/Contact.txt (226 of 242) [1/17/03 2:02:25 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

hol di ng the wormhol e open. Eda had found a class of solutions to his field equations that
suggested a new

macroscopic field, a kind of tension that could be used to prevent a wormhol e from contracting
fully. Such a

wor mhol e woul d pose none of the other problenms of black holes; it would have nmuch smaller tida
stresses,

two-way access, quick transit times as neasured by an exterior observer, and no devastating
interior

radiation field. "I don't know whether the tunnel is stable against snmall perturbations,” he said.
"I'f not, they

woul d have to build a very el aborate feedback systemto nonitor and correct the instabilities. I'm
not yet

sure of any of this. But at least if the tunnels can be Einstein-Rosen bridges, we can give sonme
answer when
they tell us we were hallucinating,"”

Eda was eager to return to Lagos, and she could see the green ticket of Nigerian Arlines
peeki ng out of
his jacket pocket. He wondered if he could conpletely work through the new physics their
experi ence had
i mplied. But he confessed hinself unsure that he would be equal to the task, especially because of
what he
descri bed as his advanced age for theoretical physics. He was thirty-eight. Mst of all, he told
Ellie, he was
desperate to be reunited with his wife and children

She enbraced Eda. She told himthat she was proud to have known him

"Why t he past tense?" he asked. "You will certainly sec me again. And Ellie," he added,
al rost as an
af tert hought,

wi Il you do sonething for ne? Renenber everything that happened, every detail.

Wite it
down. And send it to ne. Qur experience represents experinmental data. One of us may have seen sone
poi nt
that the others missed, sonething essential for a deep understandi ng of what happened. Send ne
what you
wite. | have asked the others to do the same."”

He waved, lifted his battered briefcase, and was ushered into the waiting project car

They were departing for their separate nations, and it felt to Ellie as if her ow famly
wer e bei ng
sunder ed, broken, dispersed. She too had found the experience transformnming. How could she not? A
denon
had been exorcised. Several. And just when she felt nore capable of |ove than she had ever been
she found
hersel f al one.

They spirited her out of the facility by helicopter. On the long flight to Washington in
t he gover nnent
ai rpl ane, she slept so soundly that they had to shake her awake when theWhite House peopl e cane
aboar d- -
just after the aircraft |anded briefly on an isolated runway at Hi ckam Fi el d, Hawaii .

They had nade a bargain. She could go back to Argus, although no |onger as director, and
pur sue any
scientific problem she pleased. She had, if she liked, lifetime tenure.

"W're not unreasonable,” Kitz had finally said in agreeing to the conprom se. "You come
back with a
solid , piece of evidence, sonething really convincing, and we'll join you in nmaking the
announcement . W'l
say we asked you to keep the story quiet until we could be absolutely sure. Wthin reason, we'l|l
support any

research you want to do. If we announce the story now, though, there'll be an initial wave of
ent husi asm and

then the skeptics will start carping. It'll enbarrass you and it'll enbarrass us. Miuch better to
gat her the

evidence, if you can." Perhaps the President had hel ped himchange his nmind. It was unlikely Kitz
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was
enj oyi ng the conproni se.

But in return she nust say nothing about what had happened aboard the Machi ne. The Five
had sat
down in the dodecahedron, tal ked anong thensel ves, and then wal ked off. |If she breathed a word of
anything el se, the spurious psychiatric profile would find its way to the nedia and, reluctantly,
she woul d be
di smi ssed.

She wondered whether they had attenpted to buy Peter Valerian's silence, or Vaygay's, or
Abonnenma's. She couldn't see how -short of shooting the debriefing teans of five nations and the
Vor | d
Machi ne Consortium-they could hope to keep this quiet forever. It was only a matter of tinme. So,
she
concl uded, they were buying tinme.

It surprised her how mld the threatened punishments were, but violations of the
agreenment, if they
happened woul d not cone on Kitz's watch. He was shortly retiring; in a year, the Lasker
Adni ni stration
woul d be | eaving office after the constitutionally mandated maxi num of two terns. He had accepted
a
partnership in a Washington law firmknown for its defense-contractor clientele.

Ellie thought Kitz would attenpt sonmething nore. He seened unworried about anything she
m ght
claimoccurred at the Galactic Center. What he agoni zed about, she was sure, was the possibility
that the
tunnel was still open to even if not fromthe Earth. She thought the Hokkaido facility would soon
be
di sassenbl ed. The technicians would return to their industries and universities. \What stories
woul d they tell?

Per haps the dodecahedron woul d be di splayed in the Science Cty of Tsukuba. Then, after a decent

i nterva

when the world's attention was to sone extent distracted by other matters, perhaps there would be
an

explosion at the Machine site--nuclear, if Kitz could contrive a plausible explanation for the
event If it was a

nucl ear expl osi on, the radiol ogi cal contanination woul d be an excellent reason to declare the
whol e area a

forbidden zone. It would at least isolate the site fromcasual observers and might just shake the
nozzl e | oose.

Probably Japanese sensibilities about nuclear weapons, even if expl oded underground, would force
Kitz to

settle for conventional explosives. They might disguise it as one of the continuing series of
Hokkai do coal -

m ne di sasters. She doubted if any expl osion--nuclear or conventional --could di sengage the Earth
fromthe

t unnel

But perhaps Kitz was inagining none of these things. Perhaps she was selling himshort.
After all, he
too nust have been influenced by Machi ndo. He nmust have a family, friends, someone be |oved. He
nmust
have caught at least a whiff of it.

The next day, the President awarded her the National Medal of Freedomin a public cerenony
at the
White House. Logs were burning in a fireplace set in a white nmarble wall. The President had
committed a
great deal of political as well as the nore usual sort of capital to the Machine Project and was
determ ned to
meke the best face of it before the nation and the world. Investnments in the Machine by the United
States
and other nations, the argunment went, had paid off handsonely. New technol ogi es, new i ndustries
wer e
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bl ossomi ng, promising at |east as nuch benefit for ordinary people as the inventions of Thomas
Edi son. W
haddi scovered that we are not alone, that intelligences nore advanced than we existed outthere in
space.
They had changed forever, the President said, our conception of who we are. Speaking for herself--
but al so,
she thought, for nost Americans--the discovery had strengthened her belief in God, now revealed to
be
creating life and intelligence on many worlds, a conclusion that the President was sure would be
i n har nony
with all religions. But the greatest good granted us by the Machine, the President said, was the
spirit it had
brought to Earth--the increasing nutual understanding within the human conmunity, the sense that
we
were all fellow passengers on a perilous journey in space and in time, the goal of a global unity
of purpose
that was now known all over the planet as Machi ndo.

The President presented Ellie to the press and the televi-sion canmeras, told of her
per severance over
twel ve 1 ong years, her genius in detecting and decodi ng the Message, and her courage in going
aboard the
Machi ne. No one knew what the Machine would do. Dr. Arroway had willingly risked her life. It was
not
Dr. Arroway's fault that nothi ng happened when the Machi ne was activated. She had done as nuch as
any
human possi bly coul d. She deserved the thanks of all Anericans, and of all people everywhere on
Eart h.
Ellie was a very private person. Despite her natural reticence, she had when the need arose
shoul dered t he
burden of expl aining the Message and the Machi ne. I ndeed, she had shown a patience with the press
t hat
she, the President, admired particularly. Dr. Arroway should now be permitted some real privacy,
so she
could resune her scientific career. There had been press announcenents, briefings, interviews with
Secretary
Kitz and Sci ence Adviser der Heer. The President hoped the press would respect Dr. Arroway's w sh
t hat
there be no press conference. There was, however, a photo opportunity. Ellie |left Washington
wi t hout
determ ning how nmuch the President knew.

They flew her back in a small sleek jet of the Joint Mlitary Airlift Command, and agreed
to stop in
Janesville on the way. Her nother was wearing her old quilted robe. Soneone had put a little color
on her
cheeks. Ellie pressed her face into the pillow beside her nother. Beyond regai ning a halting power
of speech,
the old woman had recovered the use of her right armsufficiently to give Ellie a few feeble pats
on her

shoul der.

"Morn, |'ve got something to tell you. It's a great thing. But try to be calm | don't
want to upset you
Mm. . . | saw Dad. | saw him He sends you his |ove."

"Yes ..." The old worman sl owy nodded. "Was here yesterday."

John Staughton, Ellie knew, had been to the nursing hone the previous day. He had begged
of f
acconpanying Ellie today, pleading an excess of work, but it seemed possible that Staughton nerely
di d not
wish to intrude on this nonent. Neverthel ess, she found herself saying, with some irritation, "No
no. I'm
tal ki ng about Dad."

“Tell him. . ." The old wonan's speech was | abored. "Tell him chiffon dress. Stop
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cleaners . . . way
hone fromstore."
Her father evidently still ran the hardware store in her nother's universe. And Ellie's.
The | ong sweep of cyclone fencing now stretched usel essly from horizon to horizon
blighting the
expanse of scrub desert. She was glad to be back, glad to be setting up a new, although nuch
smal | er-scal e,
research program
Jack Hi bbert had been appointed Acting Director of the Argus facility, and she felt
unbur dened of the
adm ni strative responsibilities. Because so much tel escope tinme had been freed when the signa
from Vega
had ceased, there was a beady air of progress in a dozen |ong-Ianguishing subdisciplines of radio
astronony.
Her co-workers offered not a hint of support for Kitz's notion of a Message hoax. She wondered
what der
Heer and Valerian were tellingtheir friends and col | eagues about the Message and the Machi ne.
Ellie doubted that Kitz had breathed a word of it outside the recesses of his soon-to-be-
vacat ed
Pent agon of fi ce. She had been there once; a Navy enlisted nman--sidearmin | eather hol ster and
hands
cl asped behind his back--had stiffly guarded the portal, in case in the warren of concentric
hal | ways sone
passerby should succunb to an irrational inpulse.
WIllie had hinmself driven the Thunderbird from Womning, so it would be waiting for her. By
agr eement
she could drive it only on the facility, which was |arge enough for ordinary joyriding. But no
nore West
Texas | andscapes, no nore coney honor guards, no nore nountain drives to glinpse a southern star.
Thi s
was her sole regret about the seclusion. But the ranks of saluting rabbits were at any rate
unavail able in
Wi nter.
At first a sizable press corps haunted the area in hopes of shouting a question at her or
phot ogr aphi ng
her through a telescopic |l ens. But she. renmined resolutely isolated. The newly inmported public
relations
staff was effective, even a little ruthless, in discouraging inquiries. After all, the President
had asked for
privacy for Dr. Arroway.
Over the foll ow ng weeks and nonths, the battalion of reporters dwindled to a conpany and
then to a
pl atoon. Now only a squad of the nost steadfast remained, nostly from The Wrld Hol ogram and ot her
sensationali st weekly newspapers, the chiliast nmagazi nes, and a lone representative froma
publication that
called itself Science and God. No. one knew what sect it belonged to, and its reporter wasn't
telling.
When the stories were witten, they told of twelve years of dedicated work, culnminating in
t he
nmonent ous, triunphant decryption of the Message and foll owed by the construction of the Machine.
At the
peak of world expectation, it had, sadly, failed. The Machi ne had gone nowhere. Naturally Dr.
Arroway was
di sappoi nted, maybe, they specul ated, even a little depressed. Many editorialists conmmented that
this pause
was wel cone. The pace of new di scovery and the evident need for nmjor phil osophical and religious
reassessnents represented so heady a mix that a time of retrenchment and sl ow reapprai sal was
needed.
Perhaps the Earth was not yet ready for contact with alien civilizations. Sociologists and sone
educat ors
clained that the nmere existence of extra-terrestrial intelligences nore advanced than we woul d
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require
several generations to be properly assimilated. It was a body bl ow to human sel f-esteem they
said. There
was enough on our plate already. In another few decades we would nuch better understand the
princi pl es
underlying the Machi ne. W woul d see what ni stake we had nade, and we would | augh at how trivia
an
oversi ght bad prevented it fromfunctioning in its first full trial back in 1999.

Some religious conmentators argued that the failure of the Machine was a puni shnent for
the sin of
pride, for human arrogance. Billy Jo Rankin in a nationw de television address proposed that the
Message
had in fact come straight froma Hell called Vega, an authoritative consolidation of his previous
positions on
the matter. The Message and the Machine, he said, were a |latter-day Tower of Babel. Hunans
foolishly,
tragically, had aspired to reach the Throne of God. There had been a city of fornication and
bl aspheny built
t housands of years ago call ed Babyl on, which God had destroyed. In our time, there was another
such city
with the same nane. Those dedicated to the Wrd of God had fulfilled Hi s purpose there as well.
The
Message and the Machine represented still another assault of w ckedness upon the righteous and God-
fearing. Here again the denonic initiatives had been forestalled--in Womning by a divinely
i nspi red accident,
in Godl ess Russia through the confounding of Communi st scientists by the Divine G ace.

But despite these clear warnings of God's will, Rankin continued, humans had for a third
time tried to
build the Machine. God let them Then, gently, subtly, He caused the Machine to fail, deflected
t he denonic
intent, and once nore denonstrated H s care and concern for His wayward and sinful--if truth be
told. H's
unwort hy-children onEarth. It was time to learn the | essons of our sinful ness, our aboni nations,
and, before
the coming MIlennium the real MIlenniumthat would begin on January 1, 2001, rededi cate our
pl anet and
ourselves to God.

The Machi nes shoul d be destroyed. Every last one of them and all their parts. The
pretense that by
bui | di ng a machine rather than by purifying their hearts hunmans could stand at the right hand of
God nust be
expunged, root and branch, before it was too |ate.

la her little apartment Ellie heard Rankin out, turned off the television set and resuned
her
pr ogr amm ng.

The only outside calls she was permtted were to the rest home in Janesville, Wsconsin.
Al'l incom ng
calls except from Janesville were screened out. Polite apol ogies were provided. Letters from der
Heer,
Val erian, fromher old college friend Becky Ellenbogen, she filed unopened. There were a nunber of
messages delivered by express mail services, and then by courier, from South Carolina, from Pal mer
Joss.
She was nmuch nore tenpted to read these, but did not. She wote hima note that read only, "Dear
Pal mer,
Not yet. Ellie," and posted it with no return address. She had no way to know if it would be
del i vered.

A tel evision special on her life, made wi thout her consent, described her as nore
recl usi ve now t han
Neil Armstrong, or even Greta Garbo. Ellie took it all with cheerful equaninty. She was
ot herw se
occupi ed. I ndeed, she was working night and day.

file:/lIF|/rah/Carl%20Sagan/Contact.txt (231 of 242) [1/17/03 2:02:25 AM]



file:/l/F|/rah/Carl %20Sagan/Contact.txt

The prohibitions on comunication with the outside world did not extend to purely
scientific
col l aboration, and through open-channel asynchronous telenetting she and Vaygay organi zed a | ong-
term
research program Anong the objects to be examned were the vicinity of Sagittarius A at the
center of the
Gal axy, and the great extragal actic radi o source, Cygnus A. The Argus tel escopes were enployed as
part of
a phased array, linked with the Soviet tel escopes in Sanmarkand. Together, the American- Sovi et
array acted
as if they were part of a single radio telescope the size of the Earth. Qperating at a wavel ength
of a
fewcentinmeters, they could resolve sources of radio enmission as small as the inner solar systemif
they were
as faraway as the center of the Gl axy.

She worried that this was not good enough, that the two orbiting black hol es were
considerably small er
than that. Still, a continuous nmonitoring programnight turn up sonething. What they really
needed, she
thought, was a radio tel escope | aunched by space vehicle to the other side of the Sun, and working
in
tandemwi th radi o tel escopes on Earth. Humans could thereby create a tel escope effectively the
size of the
Earth's orbit. Wth it, she calculated, they could resolve sonething the size of the Earth at the
center of the
Gal axy. O maybe the size of the Station.

She spent nost of her tinme witing, nodifying existing prograns for the Cray 21, and
setting down an
account--as detailed as she possibly could nake it--of the salient events that had been squeezed
into the
twenty minutes of Earth-time after they activated the Machine. Hal fway through, she realized she
was
witing sam zdat. Typewiter and carbon paper technol ogy. She | ocked the original and two copies
in her
saf e--besi de a yell owi ng copy of the Hadden Decision--secreted the third copy behind a | oose pl ank
in the
el ectroni cs bay of Tel escope 49, and burned the carbon paper. It generated a black acrid snoke. In
Si X
weeks she had finished reprogranm ng and just as her thoughts returned to Pal mer Joss, he
present ed
hinself at the Argus front gate

H s way had been cleared by a few phone calls froma special assistant to the President,
with whom of
coarse, Joss had been acquainted for years. Even here in the Southwest with its casual sartoria
codes, he
wore, as always, a jacket, a white shirt, and a tie. She gave himthe palmfrond, thanked himfor
t he pendant,
and despite all of Kite's adnonitions to keep her delusional experience quiet, imediately told
hi m
ever yt hi ng.

They adopted the practice of her Soviet coll eagues, who whenever anything politically
unor t hodox
needed to be said, discovered the urgent necessity for a brisk wal k. Everynow and then he woul d
stop and, a
di stant observer would see, |ean toward her. Each time she would take bis armand they would wal k
on.

He listened synpathetically, intelligently, indeed generously--especially for soneone
whose doctri nes
nmust, she thought, be challenged at their fundaments by her account ... if he gave them any
credence at all.
After all his reluctance at the tinme the Message had first been received, at |ast she was show ng
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Argus to
him He was conpani onabl e, and she found herself happy to see him She wi shed she had been | ess
preoccupi ed when she had seen himlast, in Washington

Apparently at random they clinbed up the narrow netal exterior stairways that straddled
t he base of
Tel e-scope 49. The vista of 130 radio tel escopes--npst of themrolling stock on their own set of
rail way
tracks--was like nothing else on Earth. In the electronics bay she slid back the plank and
retrieved a bul ky
envel ope with Joss's nane upon it. He put it in his inside breast pocket, where it nmade a
di scerni bl e bul ge.

She told himabout the Sag A and Cyg A observing protocols. She told hi mabout her
conput er
program

"It's very tine-consunming, even with the Cray, to calculate pi out to something like ten
to the twentieth
pl ace. And we don't know that what we're looking for is in pi. They sort of said it wasn't. It
m ght be e. It
m ght be one of the famly of transcendental numbers they told Vaygay about It m ght be sone
al t oget her
different nunber. So a sinple-mnded brute-force approach--just cal culating fashionabl e
transcendent al
nunbers forever--is a waste of time. But here at Argus we have very sophisticated decryption
al gorit hns,
designed to find patterns in a signal, designed to pull out and display anything that |ooks
nonrandom So |
rewote the prograns ...

From the expression on his face, she was afraid she had not been clear. She nmade a snal
swerve in the
nmonol ogue. "... but not to calculate the digits in a nunber |ike pi, print than out, and present
them for
i nspection. There isn't enough tinme for that. Instead, the programraces throughthe digits in pi
and pauses
even to think about it only when there's sone anonal ous sequence of zeros and ones. You know what
I'm
sayi ng? Sonet hi ng nonrandom By chance, there'll be sone zeros and ones, of course. Ten percent of
t he
digits will be zeros, and another ten percent will be ones. On average. The nore digits we race
t hrough, the
| onger the sequences of pure zeros and ones that we should get by accident. The program knows
what ' s
expected statistically and only pays attention to unexpectedly |ong sequences of zeros and ones.
And it
doesn't only look in base ten."

"I don't understand. If you | ook at enough random numbers, won't you get any pattern you
want sinmply
by chance?"

"Sure. But you can calculate how likely that is. If you get a very conpl ex nmessage very
early on, you
know it can't be by chance. So, every day in the early hours of the norning the conputer works on
this
problem No data fromthe outside world goes in. And so far no data fromthe inside world cones
out. It
just runs through the optimum series expansion for pi and watches the digits fly. It mnds its own
busi ness.
Unless it finds sonething, it doesn't speak unless it's spoken to. It's sort of contenplating its
navel ."

"I'"'mno mat hematici an, God knows. But could you give ne a f'r instance?”

"Sure." She searched in the pockets of her junp suit for a piece of paper and could find
none. She
t hought about reaching into his inside breast pocket, retrieving the envel ope she had just given
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hi m and
witing on it, but decided that was too risky out here in the open. After a nonent, he understood
and
produced a small spiral notebook

"Thanks. Pi starts out 3.1415926 . . . You can see that the digits vary pretty randomy.
Ckay, a one
appears twice in the first four digits, but after yon keep on going for a while it averages out.
Each digit--0,
1, 2, 3, 4, 5, 6, 7, 8, 9--appears alnost exactly ten percent of the tinme when you' ve accunul at ed
enough
digits. Cccasionally you'll get a few consecutive digits that are the sane--4444, for exanple--
but not nore
than you' d expect statistically. Now, supposeyou're running nmerrily through these digits and
suddenly you
find nothing but fours. Hundreds of fours all in a row. That couldn't carry any information, but
it also
couldn't be a statistical fluke. You could calculate the digits in pi for the age of the universe
and, if the digits
are random you'd never go deep enough to get a hundred consecutive fours."

"It's like the search you did for the Message. Wth these radio tel escopes.”

"Yes; in both cases we were |ooking for a signal that's well out of the noise, sonething
that can't be
just a statistical fluke."

"But it doesn't have to be a hundred fours--is that right? It could speak to us?"

"Sure. Imagine after a while we get a | ong sequence of just zeros and ones. Then, just as
we did with
the Message, we could pull a picture out, if there's one in there. You understand, it could be
anyt hi ng. "

"You nmean you could decode a picture hiding in pi and it would be a ness of Hebrew
letters?"

"Sure. Big blade letters, carved in stone." He | ooked at her quizzically.

"Forgive me, Eleanor, but don't you think you're being a nite too... indirect? You don't
belong to a
silent order of Buddhist nuns. Why don't you just tell your story?"

"Palnmer, if | had hard evidence, |1'd speak up. But if |I don't have any, people like Kitz
will say that |'m
lying. O hallucinating. That's why that nanuscript's in your inside pocket. You're going to sea
it, date it,
notarize it, and put it in a safety-deposit box. If anything happens to me, you can release it to
the world. |
give you full authority to do anything you want with it."

"And i f nothing happens to you?"

"I f nothing happens to me? Then, when we find what we're | ooking for, that manuscript wll
confirm
our story. If we find evidence of a double black hole at the Galactic Center, or some huge
artificia
construction in Cygnus A, or a nessage hiding inside pi, this"--she tapped himlightly on the
chest--"will be
my evidence. Then I'I|l speak out.... Meantine, don't lose it."

"l still don't understand," he confessed. "W know there's a mathenatical order to the
uni verse. The
law of gravity and all that. Howis this different? So there's order inside the digits of pi. So
what ?"

"No, don't you see? This would be different. This isn't just starting the universe out
with some precise
mat hemati cal | aws that determ ne physics and chemistry. This is a nmessage. Wioever makes the
uni ver se

hi des nmessages in transcendental nunbers so they'll be read fifteen billion years | ater when
intelligent life

finally evolves. | criticized you and Rankin the time we first met for not understanding this. If
God want ed
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us to know that he existed, why didn't he send us an unanbi guous nessage?' | asked. Remenber?"
"I remenber very well. You think God is a mathematician.”
"Sonething like that. If what we're told is true. If this isn't a wld-goose chase. I|f
there's a nessage
hiding in pi and not one of the infinity of other transcendental nunbers. That's a lot of ifs.
"You're looking for Revelation in arithmetic. | know a better way."
"Palmer, this is the only way. This is the only thing that would convince a skeptic.
I mgi ne we find
sonmething. It doesn't have to be trenmendously conplicated. Just something nore orderly than could
accunul ate by chance that nmany digits into pi That's all we need. Then mat hematicians all over the
wor | d
can find exactly the sane pattern or nessage or whatever it proves to be. Then there are no
sectarian
di vi si ons. Everybody begi ns reading the same Scripture. No one could then argue that the key
mracle in the
religion was sone conjurer's trick, or that later historians had falsified the record, or that
it's just hysteria or
delusion or a substitute parent for when we grow up. Everyone could be a believer."
"You can't be sure you'll find anything. You can hide here and conpute till the cows cone
hone. O
you can go out and tell your story to the world. Sooner or later you'll have to choose."
"I"'mhoping I won't have to choose. Palner. First the physical evidence, then the public
announcenents. Gtherwise ... Don't you see how vul nerable we'd be? I don't nean for nyself, but

He shook his head al nost inperceptibly. A snile was playing at the corners of his lips. He
had detected
a certain irony in their circunstances.

"Why are you so eager for me to tell ny story?" she asked.

Perhaps he took it for a rhetorical question. At any rate he did not respond, and she
cont i nued.

"Don't you think there's been a strange . . . reversal of our positions? Here | am the
bearer of the
profound religi ous experience | can't prove--really, Palnmer, | can barely fathomit. And here you
are, the
hardened skeptic trying-- nore successfully than | ever did--to be kind to the credul ous."

"Ch no, Eleanor," he said, "I'"'mnot a skeptic. I'ma believer."

"Are you? The story | have to tell isn't exactly about Punishment and Reward. It's not

exactly Advent
and Rapture. There's not a word in it about Jesus. Part of ny nessage is that we're not central to
t he
pur pose of the Cosnpbs. Wiat happened to ne nakes us all seemvery small."
"It does. But it also nmakes God very big." She glanced at himfor a nonent and rushed on

"Yon know,

as the Earth races around the Sun, the powers of this world--the religious powers, the secul ar
pOwer s- -

once pretended the Earth wasn't nmoving at all. They were in the business of being powerful. O at
| east

pretending to be powerful And the truth made themfeel too small. The truth frightened them it
under m ned
their power. So they suppressed it. Those people found the truth dangerous. You're sure you know
what
believing nme entail s?"

"I've been searching, Eleanor. After all these years, believe nme, | know the truth when
see it. Any faith
that admires truth, that strives to know God, nust be brave enough to accommodate the universe. |
nean

the real universe. Al those light-years. Al those worlds. | think of the scope of your universe,
t he

opportunities it affords the Creator, and it takes ny breath away. It's nmuch better than bottling
Hmup in

one small world. | never liked the idea of Earth as God's green footstool. It was too reassuring,
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like a
children's story . . . like a tranquilizer. But your universe has room enough, and tinme enough
for the kind of
God | believe in.

"I say you don't need any nore proof. There are proofs enough al ready. Cygnus A and al
that are just

for the scientists. You think it'll be hard to convince ordinary people that you're telling the
truth. | think it'l

be easy as pie. You think your story is too peculiar, too alien. But I've heard it before. | know
it well. And |

bet you do too." He closed his eyes and, after a nonent, recited: He dreaned, and behold a | adder
set up on

the earth, and the top of it reached to heaven: and behold the angels of God ascendi ng and
descending on it..
Surely the Lord is in this place; and | knew it not. . . . This is none other but the House of

God, and this is
the gate of heaven

He had been a little carried away, as if preaching to the nultitudes fromthe pulpit of a
great cathedral
and when he opened his eyes it was with a small self-deprecatory snile. They wal ked down a vast
avenue,
flanked left and right by enornous whitewashed radio tel escopes straining at the sky, and after a
nmonment he
spoke in a nore conversational tone:"Your story has been foretold. It's happened before. Sonmewhere
i nsi de
of yon, you nust have known. None of your details are in the Book of Genesis. O course not. How
coul d
they be? The Genesis account was right for the time of Jacob. Just as your witness is right for
this time, for
our tine.

"People are going to believe you, Eleanor. MIlions of them Al over the world. | know it
for certain..."

She shook her head, and they wal ked on for another nonment in silence before he continued

"All right, then. | understand. You take as nmuch tine as you have to. But if there's any
way to hurry it
up, do it--for ny sake. W have |l ess than a year to the MIlennium"

"I understand al so. Bear with me a few nore nonths. If we haven't found sonmething in pi by
then, "1l
consi der going public with what happened up there. Before January 1. Maybe Eda and the others
woul d be
willing to speak out al so. Ckay?"

They wal ked in silence back toward the Argus admnistration building. The sprinklers were
wat eri ng the
nmeager | awn, and they stepped around a puddle that, on this parched earth, seemed alien, out of
pl ace.
"Have you ever been married?" he asked. "No, | never have. | guess |'ve been too busy."

"Ever been in |ove?" The question was direct, natter-of-fact.

"Hal fway, half a dozen tines. But"--she glanced at the nearest tel escope--"there was
al ways so mnuch
noi se, the signal was hard to find. And you?"

"Never," he replied flatly. There was a pause, and then he added with a faint snile, "But
I have faith."

She decided not to pursue this anbiguity just yet, and they nounted the short flight of
stairs to exam ne
the Argus nainframe conputer

CHAPTER 24
The Artist's Signature

Behold, | tell you a nystery; we shall not al
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sl eep, but we shall all be changed.
- | CORINTHI ANS 15:51

The universe seens ... to have been

determ ned and ordered in accordance with
nunber, by the forethought and the m nd of

the creator of all things; for the pattern was
fixed, like a prelimnary sketch, by the

dom nation of nunber preexistent in the

nmnd of the world-creating God.

- NI COVACHUS OF GERASA

Arithmetic I, 6 (ca. A D. 100)

SHE RUSHED up the steps of the nursing home and, on the newWy repainted green veranda, marked off
at
regul ar intervals by enpty rocking chairs, she saw John Staughton--stooped, inmmobile, his arms
dead
wei ghts. In his right hand be clutched a shopping bag in which Ellie could see a transl ucent
shower cap, a
fl onered makeup case, and two bedroom slippers adorned with pink pom pons.

"She's gone," he said as his eyes focused. "Don't go in," he pleaded. "Don't | ook at her.
She woul d' ve
hated for you to see her like this. You know how nuch pride she took in her appearance. Anyway,
she's not
in there."

Al nost reflexively, out of long practice and still unresolved resentnents, Ellie was
tenpted to turn and
enter anyway. Was she prepared, even now, to defy himas a matter of principle? Wat was the
princi pl e,
exactly? Fromthe havoc on his face, there was no question about the authenticity of his renorse
He had
| oved her nother. Maybe, she thought, he Ioved her nore than | did, and a wave of self-reproach
swept
t hrough her. Her nother had been so frail for so long that Ellie had tested, many tines, how she
woul d
respond when the nonent canme. She renenbered how beautiful her nother had been in the picture that
St aught on had sent her, and suddenly, despite her rehearsals for this nmoment, she was wacked wth
sobs.

Startled by her distress, Staughton noved to confort her. But she put up a hand, and with
a visible
effort regai ned her self-control. Even now, she could not bring herself to enbrace him They were
strangers,
tenuously linked by a corpse. But she had been wong--she knew it in the depths of her being--to
have
bl amed Staughton for her father's death.

"I have sonething for you," he said as he funmbled in the shopping bag. Sonme of the
contents circul ated
between top and bottom and she could see now an initation-leather wallet and a plastic denture
case. She
had to | ook away. Atlast he straightened up, flourishing a weather-beaten envel ope.

"For Eleanor," it read. Recogni zing her nother's handwiting, she noved to take it.
St aught on took a
startled step backward, raising the envelope in front of bis face as if she had been about to
strike him

"Wait," he said. "WAit. | know we've never gotten along. But do nme this one favor: Don't
read the
letter until tonight. Ckay?"

In his grief, he seemed a decade ol der. "Wy?" she asked.

"Your favorite question. Just do nme this one courtesy. Is it too nuch to ask?"

"You're right," she said. "It's not too nuch to ask. |I'msorry."

He | ooked her directly in the eye. "Watever happened to you in that Machine,

he said,
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"maybe it
changed you. "

"l hope so, John."

She call ed Joss and asked himif he would performthe funeral service. "I don't have to
tell you I'm not
religious. But there were times when ny nother was. You're the only person | can think of whomlI'd
want

to doit, and I"'mpretty sure nmy stepfather will approve.” He would be there on the next plane,
Joss assured
her .

In her hotel room after an early dinner, she fingered the envel ope, caressing every fold
and scuff. It was
ol d. Her nother must have witten it years ago, carrying it around in some conpartmnent of her
pur se,
debating with herself whether to give it to Ellie. It did not seemnewy resealed, and Ellie
wonder ed whet her
Staughton had read it. Part of her hungered to open it, and part of her hung back with a kind of
f or ebodi ng.
She sat for a long tine in the nmusty arnchair thinking, her knees drawn up |inberly against her
chi n.

A chi me sounded, and the not quite noiseless carriage of her telefax came to life. It was
linked to the
Argus computer. Although it rem nded her of the old days, there was no real urgency. Watever the
conmput er had found was not about to go away; ? would not set as the Earth turned. If there was a
nmessage
hiding inside ?, it would wait for her forever.

She exam ned t he envel ope again, but the echo of the chime intruded. If there was content
inside a
transcendental nunber, it could only have been built into the geonetry of the universe fromthe
begi nni ng.
This new project of hers was in experinmental theology. But so is all of science, she thought.
"STAND BY, "
the conputer printed out on the tel efax screen

She thought of her father. . . well, the sinulacrumof her father ... about the Caretakers
with their
network of tunnels through the Gal axy. They had w tnessed and perhaps influenced the origin and
devel opnent of life on mllions of worlds. They were buil ding gal axies, closing off sectors of the
uni ver se.
They coul d manage at least a limted kind of time travel. They were gods beyond the pious
i magi ni ngs of
al nost all religions--all Wstern religions, anyway. But even they had their linitations. They had
not built
the tunnels and were unable to do so. They had not inserted the nessage into the transcendenta
nurmber, and
could not even read it. The Tunnel builders and the ? in-scribers were sonebody el se. They didn't
live here
anynore. They had | eft no forwardi ng address. Wen the Tunnel builders had departed, she guessed,
t hose
who woul d eventual ly be the Caretakers had becone abandoned children. Like her, |ike her

She thought about Eda's hypothesis that the tunnels were wornhol es, distributed at
conveni ent intervals
around i nnunerable stars in this and other gal axi es. They resenbl ed bl ack hol es, but they had
di fferent
properties and different origins. They were not exactly massl ess, because she had seen them | eave
gravitational wakes in the orbiting debris in the Vega system And through them bei ngs and shi ps
of many
ki nds traversed and bound up the Gal axy.

Wrmhol es. In the revealing jargon of theoretical physics, the universe was their apple
and soneone had
tunnel ed through, riddling the interior with passageways that criss-crossed the core. For a
bacillus who |ived
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on the surface, it was a miracle. But a being standing outside the apple m ght be | ess inpressed.
From t hat
perspective, the Tunnel builders were only an annoyance. But if the Tunnel builders are worns, she
t hought ,
who are we?The Argus conputer had gone deep into ?, deeper than anyone on Earth, human or nmchine,
had ever gone, although not nearly so deep as the Caretakers had ventured. This was nmuch too soon
she
t hought, to be the |ong-undecrypted nessage about which Theodore Arroway had told her on the
shor es of
that uncharted sea. Maybe this was just a gearing up, a preview of comng attractions, an
encour agenment to
further exploration, a token so humans woul d not |ose heart. Whatever it was, it could not
possi bly be the
message the Caretakers were struggling with. Maybe there were easy nmessages and hard nessages,
| ocked
away in the various transcendental cunbers, and the Argus conputer had found the easiest. Wth
hel p.

At the Station, she had |learned a kind of humlity, a reminder of howlittle the
i nhabitants of Earth really
knew. There m ght, she thought, be as many categories of beings nore advanced than hunmans as there
are
between us and the ants, or maybe even between us and the viruses. But it had not depressed her
Rat her
than a daunting resignation, it had aroused in her a swelling sense of wonder. There was so much
nore to
aspire to now

It was |like the step fromhigh school to college, fromeverything comng effortlessly to
the necessity of

maki ng a sustai ned and disciplined effort to understand at all. In high school, she had grasped
her

coursework nore quickly than al nost anybody. In college, she had di scovered nany peopl e nuch

qui cker

than she. There had been the sane sense of increnental difficulty and chall enge when she entered
graduate

school, and when she becane a professional astrononer. At every stage, she had found scientists
nmor eacconpl i shed than she, and each stage had been nore exciting than the last. Let the

revel ations roll, she

t hought, |ooking at the tel efax. She was ready.

"TRANSM SSI ON PROBLEM S/ N<10. PLEASE STAND BY. ™"

She was linked to the Argus conputer by a comunications relay satellite called Defcom
Al pha.
Per haps there had been an attitude-control problem or a programm ng foul -up. Before she could
t hi nk about
it further, she found she had opened the envel ope.

ARROMY HARDWARE, the |etterhead said, and sure enough, the type font was that of the old
Royal her
father had kept at home to do both business and personal accounts. "June 13, 1964" was typed in
t he upper
right-hand corner. She had been fifteen then. Her father could not have witten it; he had been
dead for
years. A glance at the bottom of the page confirned the neat hand of her nother

My sweet Ellie,

Now that |'m dead, | hope you can find it in your heart to forgive me. | know | comitted a sin
agai nst

you, and not just you. | couldn't bear how you'd hate me if you knew the truth. That's why I
didn't have the

courage to tell you while I was alive. | know how nmuch you | oved Ted Arroway, and | want you to
know |
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did, too. | still do. But he wasn't your real father. Your real father is John Staughton. | did
sonet hi ng very
wong. | shouldn't have and I was weak, but if | hadn't you wouldn't be in the world, so please be
ki nd
when you think about ne. Ted knew and he gave ne forgiveness and we said we'd never tell you. But
I 1 ook
out the wi ndow right now and | see you in the backyard. You're sitting there thinking about stars
and things
that | never could understand and |I'm so proud of you. You meke such a point about the truth, I
t hought it
was right that you should know this truth about yourself. Your beginning, | nean

If John is still alive, then he's given you this letter. |I know he'll do it. He's a better
man than yon think
he is, Ellie. I was lucky to find him again. Maybe you hate himso much because sonething inside
of you
figured out the truth. But really yon hate hi mbecause he isn't Theodore Arroway. | know.

There yon are, still sitting out there. You haven't noved since | started this letter
You' re just thinking.
| hope and pray that whatever you' re seeking, you'll find. Forgive nme. | was only human.
Love,
Mom

Ellie had assinilated the letter in a single gulp, and inmediately read it again. She had
difficulty
breat hi ng. Her hands were clamy. The inpostor had turned out to be the real thing. For nost of
her life,
she had rejected her own father, wi thout the vaguest notion of what she was doing. What strength
of
character he had shown during all those adol escent outbursts when she taunted himfor not being
her father,
for having no right to tell her what to do.

The tel efax chined again, twice. It was now inviting her to press the RETURN key. But she
did not have
the will to gotoit. It would have to wait. She thought of her Fa... of Theodore Arroway, and
John
St aught on, and her nother. They had sacrificed much for her, and she had been too sel f-invol ved
even to
notice. She wi shed Pal mer were with her

The tel efax chined once nore, and the carriage noved tentatively, experinmentally. She had
programed the conmputer to be persistent, even a little innovative, in attracting her attention if
it thought it
had found sonmething in ?. But she was nuch too busy undoing and reconstructing the nythol ogy of
her life.
Her nother woul d have been sitting at the desk in the big bedroomupstairs, glancing out the
wi ndow as she
wondered how to phrase the letter, and her eye had rested on Ellie at age fifteen, awkward,
resentful,
rebel | i ous.

Her nother had given her another gift. Wth this letter, Ellie had cycled back and cone
upon hersel f all
those yearsago. She had | earned so nmuch since then. There was so much nore to |earn

Above the table on which the chattering telefax sat was a mirror. In it she saw a woman
nei t her young
nor ol d, neither nother nor daughter. They had been right to keep the truth fromher. She was not
sufficiently advanced to receive that signal, much | ess decrypt it. She had spent her career
attenpting to
make contact with the nost renote and alien of strangers, while in her own |ife she had nade
contact with
hardly anyone at all. She had been fierce in debunking the creation nyths of others, and oblivious
to the lie
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at the core of her own. She had studied the universe all her life, but had overlooked its clearest
nmessage: For
small creatures such as we the vastness is bearable only through I ove.

The Argus conputer was so persistent and inventive in its attenpts to contact El eanor
Arroway that it
al nrost conveyed an urgent personal need to share the discovery.

The anonmaly showed up nost starkly in Base 11 arithnetic, where it could be witten out
entirely as
zeros and ones. Conpared with what had been received from Vega, this could be at best a sinple
nmessage,
but its statistical significance was high. The programreassenbled the digits into a square
raster, an equa
nunmber across and down. The first line was an uninterrupted file of zeros, left to right. The
second |ine
showed a single nurmeral one, exactly in the mddle, with zeros to the borders, left and right.
After a few
nore |ines, an unni stakable arc had forned, conposed of ones. The sinple geonetrical figure had
been
qui ckly constructed, line by Iine, self-reflexive, rich with pronise. The last line of the figure
energed, all
zeros except for a single centered one. The subsequent |ine would be zeros only, part of the
frane.

Hiding in the alternating patterns of digits, deep inside the transcendental nunber, was a
per f ect
circle, its formtraced out by unities in afield of noughts.

The uni verse was made on purpose, the circle said. In whatever gal axy you happen to find
your sel f,
you take the circunference of a circle, divide it by its dianeter, neasure cl osel yenough, and
uncover a
m racl e--another circle, drawn kil oneters downstream of the decinmal point. There would be richer
messages farther in. It doesn't matter what you |l ook like, or what you' re nade of, or where you
come from
As long as you live in this universe, and have a nodest talent for nmathematics, sooner or |ater
you'll find
it. It's already here. It's inside everything. You don't have to | eave your planet to find it. In
the fabric of
space and in the nature of matter, as in a great work of art, there is, witten small, the
artist's signature.
St andi ng over humans, gods, and denons, subsum ng Caretakers and Tunnel builders, there is an
intelligence that antedates the universe. The circle had cl osed. She found what she had been
searching for.

Aut hor' s Not e

Al t hough of course | have been influenced by those I know, none of the characters herein is a
close portrait

of a real person. Nevertheless, this book owes nmuch to the world SETI comunity--a snall band of
scientists fromall over our small planet, working together, sonmetinmes in the face of daunting
obstacles, to

listen for a signal fromthe skies. | would Iike to acknow edge a special debt of gratitude to the
SETI
pi oneers Frank Drake, Philip Mrrison, and the late |I. S. Shkiovskii. The search for

extraterrestri al

intelligence is now entering a new phase, with two nmajor prograns under way--the 8-nillion-channe
META/ Sentinel survey at Harvard University, sponsored by the Pasadena-based Pl anetary Society, and
a

still more el aborate program under the auspices of the National Aeronautics and Space

Adm ni stration. My

fondest hope for this book is that it will be nade obsol ete by the pace of real scientific

di scovery.
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Several friends and col | eagues have been kind enough to read an earlier draft and/or nake
det ail ed
coments that have influenced the book's present form | amdeeply grateful to them including
Fr ank
Drake, Pearl| Druyan, Lester Ginspoon, |Irving Guber, Jon Lonberg, Philip Mrrison, Nancy Pal rmer,
WII
Provi ne, Stuart Shapiro, Steven Soter, and Kip Thorne. Professor Thorne took the trouble to
consi der the
gal actic transportation system descri bed herein, generating fifty lines of equations in the
rel evant
gravitational physics. Hel pful advice on content or style came from Scott Meredith, M chael Korda,
John
Her man, Gregory Wber, difton Fadiman, and the | ate Theodore Sturgeon. Through the many stages of
t he

preparation of this book Shirley Arden has worked long and flaw essly; | amvery grateful to her
and to Kel

Arden. | thank Joshua Le-derberg for first suggesting to me nmany years ago and perhaps playfully
that a high

formof intelligence mght live at the center of the MIky Way Gal axy. The idea has antecedents,
as all ideas
do, and sonething simlar seens to have been envisioned around 1750 by Thomas Wight, the first
person to
mention explicitly that the Gal axy m ght have a center. A woodcut by Wight depicting the center
of the
Gal axy is shown on the inside front cover

Thi s book has grown out of a treatnent for a notion picture that Ann Druyan and | wote in
1980- 81.
Lynda Obst and CGentry Lee facilitated that early phase. At every stage in the witing of this book
| have
benefited tremendously from Ann Druyan--fromthe earliest conceptualization of the plot and
central
characters to the final galley proofing. What | |learned fromher in the process is what | cherish
nmost about
the witing of this book
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