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BLAST OFF!

"Between the first and | ast decades of the Twentieth Century lay a gulf greater than the
wi | dest inmagination could have conceived. It was the gulf between gunpowder and nucl ear bonb,
bet ween nessages tapped in norse code and global television fromthe sky, between Queen Victoria,
Empress of India, and Kwane Chaka, Suprene President of the African Federation. But above all, it
was the gulf between the first hundred-foot flight at Kitty Hawk, and the first billion nile
m ssion to the nmoons of Jupiter. "

This was the beginning of the first version of 2001-the version that never was published. Now
at last you can go that first great voyage . . . atrip far different than that of 2001 . . . an
adventure in nmany ways even stranger and nore fascinating . . . as you nove through tinme and space
toward the extraordinary revelation that awaits you in-

THE LOST WORLDS OF 2001
ARTHUR C. CLARKE
A SI GNET BOCK from
NEW AVERI CAN LI BRARY
TI MES M RROR

"Sorry to interrupt the festivities, but we have a problem"™
(HAL 9000, during Frank Pool e's birthday party)

"Houston, we've had a problem" (Jack Swigert, shortly after playing the Zarathustra theme to
his TV audi ence, aboard Apollo 13 Command Modul e Gdyssey)
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FOREWORD

Behi nd every nman now alive stand thirty ghosts, for that is the ratio by which the dead
out nunber the living. Since the dawn of tinme, roughly a hundred billion human bei ngs have wal ked
the planet Earth.

So began the novel 2001: A Space Odyssey when it was published in July 1968. But the first
version, four years earlier, had started like this...

VI EW FROM THE YEAR 2000

Between the first and | ast decades of the twentieth century lay a gulf greater than the
wi | dest inmagination could have conceived. It was the gulf between gunpowder and nucl ear bonb,
bet ween nessages tapped in Mdrse and gl obal television fromthe sky, between Queen Victoria,
Empress of India, and Kwane Chaka, Suprene President of the African Federation. But above all it
was the gulf between the first hundred-foot flight at Kitty Hawk, and the first billion-nile
m ssion to the nmoons of Jupiter. Al of these things, ages apart in terns of culture, lay within
the span of that one incredible century.

The thunder of doom had barely ceased to roll above Eniwetok Atoll when the first Sputnik
rose beeping into the sky. Across the constellations noved stars that no astrononers had seen
before, and as the ancient dust of the Sea of Rains received the first emissary fromEarth, the
I ong | oneliness of the Moon was ended forever.

Barely a nonent |ater, as the universe counts tinme, Man followed his nessengers into space.
Project Apollo, domnating the '70's like a bl oodl ess war, was to pass into history, with all its
triunphs and tragedi es. After that, nothing would ever again be the sane. Wien nen raised their
eyes to the Moon, they would know that their conrades were | ooking down at them And they would
renenmber that there were sone whom Earth could never reclaim as it had gathered back all their
ancestors since the beginning of tinme. These were the voyagers who had failed to reach their
goal s, but had won instead the immortality of space, and were beyond change or decay.

Before the '70's had ended, the first permanent col ony had been established on the Myon. The
cost of space travel had been slashed tenfold, and would be cut tenfold again with com ng of
nucl ear power. The brief age of the rocket dinosaurs, each capable of but a single flight, was
drawing to its close. Instead of the thousand-ton boosters whose bones now littered the Atlantic
deeps, nen were building far nore efficient aerospace planes-giant rocket aircraft which coul d-
clinb up to orbit with their cargoes, then return to Earth for another m ssion. Conmercial space
flight had not yet been achieved, but it was on the horizon

Only a few percent of the Mion's nmillions of square ml|es had been thoroughly expl ored, and
the detailed exam nation of its vast wilderness might take centuries yet. But no one believed that
it held any nore surprises; it was hostile but faniliar territory, and the hone of nore than a
thousand nen. The real frontier was far away, in the cold night beyond the path of Mrs, the
searing day inside the orbit of Venus.

Heral d of the dawn, star of evening, Venus had been the first bitter disappointment of the
space age. Even after Mariner Il had reported the furnace heat of the eternally hidden surface,
there were sone who had hoped that the instruments m ght be wong. But now, too nany probes had
been lost in the howing hell of the Cytherean atnobsphere for any optimsmto remain. Venus was
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dead; perhaps one day nen would bring her to life, but that would be in the far, far future, with
the aid of technol ogi es yet unborn

There renmi ned Mars, source of so nuch nystery and romance, perhaps the only other hone of
life in the Solar System After heartbreaking failures, a TV scanner was | anded on the planet, and
the whol e world peered fromforty nmillion mles away, through a single nobile eye rolling jerkily
across the desol ation of the m snanmed Lake of the Sun

No one who saw will ever forget that first encounter between Martian and machi ne. Undranmati c,
absolutely silent, it was one of the great nonents of history. Advancing slowly on its broad
ball oon tires, its vision turret rotating continuously, the exploring robot noved with m ndl ess
pur pose over a dry, dusty plain. It was on its own, beyond aid or advice fromEarth. The scenes
its makers were watching were already four mnutes in the past: any orders they nmight send, though
racing at the speed of light, could not reach Mars until as many in the future.

The plain was covered with |arge, spherical boulders, and the robot was rolling straight
toward one. Its builders were not worried; the machine's obstacle-detecting skirt would warn it
before there was danger of collision, and it would automatically turn off at a right angle. That
was the theory; what happened was sonewhat different.

Bef ore the robot could reach it, the boul der noved. It heaved itself off the ground on a
myriad stumpy legs, crawled slowy out of the track of the advancing explorer, and settled down
again. As it plunged forward, unaware of the consternation it was causing on Earth and Mars, the
robot disturbed two nore of the boulders; then it was through them and encountered no others

until, ten hours later, it becane trapped in a canyon and continued to radi o back naddeningly
repetitious views of bare rock until its batteries failed.
But it had done its work; it had detected |life on Mars- life, noreover, of a fairly advanced

form Wether aninmal, vegetable, or neither, was a question that woul d not be answered for years-
until the first expedition reached the planet in the nid-80's.

The early explorers knew that they would find life: they could only hope that they would find
intelligence. But Mars has as nuch |land area as Earth-for though it is a small world, it has no
seas. Even to map the planet adequately would take decades; to learn all its secrets would be the
wor k of centuries.

The main Martian life-forms-the "roving stones" browsing on the mneral deserts, the
| eechli ke predators that hunted themin the desperate battle for existence, the yet fiercer
parasites that preyed on them showed only the dimest flickers of intelligence. Nor was there any
sign that these were the degenerate survivors of superior creatures, Mars, it appeared certain,
had never been the hone of Mnd. Yet there were still-many who hoped that sonmewhere in the endl ess
crimson deserts or beneath the frozen poles, or sealed in the eroded hills there m ght yet be
found the relics of civilizations that had flourished when the giant reptiles ruled the Earth. It
was a romantic dream and it would be slow to die.

Beyond Mars, there were greater worlds, and mghtier problens. Enigmatic Jupiter, with a
thousand tines the bulk of Earth, teased the mnds of nen with its nysteries. Perhaps there was
life far beneath those turbul ent clouds of amronia and nethane, thriving in the hot darkness at
pressures unmatched in the deepest terrestrial seas. If so, it would be as unreachabl e as anot her
uni verse; for no ship yet inmagined could fight its way down t hrough that inmense gravitationa
field, or withstand the forces that were raging in the Jovian atnosphere. Sonme robot probes had
been | aunched on that fearful journey; none had survived.

One day, perhaps in the early years of the new century, there would be manned expeditions to
the nmoons of Jupiter-to lo, Europa, Ganynede and Callisto, the beloved of the father of the gods,
| arge enough to be called planets in their own right. But there was so nuch to do nearer hone,
with the buildup of the lunar col ony and the establishment of a bridgehead on Mars, that the outer
wor | ds must wait. Though there would be robot fly-by mssions to all the giant planets, and even
out into the conet-haunted darkness beyond Pluto, no men would travel on these lonely flights.

As for voyaging outside the Solar System to the still undiscovered planets of other stars,
few scientists believed that it would ever be possible. At the best, interstellar travel was
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certainly a dreamof the very distant future, of no practical concern during the first few
centuries of space flight.

That was a very sensible, very reasonable prediction, repeated over and over again in the
witings of the '70's and '80's. For who coul d possibly have guessed-

SON OF DR STRANGELOVE
Who coul d, indeed?

Those words were witten five years before the first nen reached the Mon: now, ironically
enough, it seens that, far from"doninating the '70's," Project Apollo has been domi nated by them
it has shrunk pitifully fromthe original plan of ten lunar nmissions. But if we survive our
present Time of Troubles, history will restore the correct perspective. An age may cone when
Project Apollo is the only thing by which nbost nen renmenber the United States-or even the world of
their ancestors, the distant planet Earth.

Yet when Stanley Kubrick wote to ne in the spring of 1964, saying that he wanted to nake the
"proverbial good science-fiction novie," the lunar landing still seemed, psychologically, a dream
of the far future. Intellectually, we knewthat it was inevitable; enotionally, we could not
really believe it-as indeed, sone foolish people do not believe it even now

To put early 1964 in perspective: it was el even nonths since an American astronaut (Gordon
Cooper-Mercury 9) had been in space; the first two-man Gemini flight (Gissomand Young) woul d not
take place for another year; and argunent was still raging about the nature of the lunar surface,
owing to the heartbreaking failure of Ranger VI's TV caneras fifteen mnutes before inpact.

Though there was great activity behind the scenes, and NASA was spending the entire budget of
our novie (over $10, 000,000) every day, space exploration seenmed to be marking tine. But the
portents were clear; | often renminded Stanley-and myself-that the filmwould still be on its first
run when men were actually wal king on the Mon. This turned out to be a considerable
under statenent; the Toronto rel ease, for exanple, spanned Apollos 11, 12 and 13...

Qur main problem therefore, was creating a story which would not be nade obsol ete-or even
worse, ridiculous-by the events of the next few years. W had to outguess the future; one way of
doing that was to be so far ahead of the present that there was no danger of facts overtaking us.
On the other hand, if we got too far ahead there would be a grave risk of losing contact with our
audi ence. Though MGM e notto has |long been Ars Gratia artis, it is no great secret that novie
conpani es exist to nake noney. W had to aimfor an audi ence of about a hundred million-give or
take a mllion, as General Turgidson would say.

Even before | left Ceylon to join Stanley in April 1964, | had run through ny published
stories in search of a suitable starting point for a space epic. Alnpbst at once, | settled upon a
very short piece called The Sentinel, witten during the 1948 Christmas holiday for a BBC
competition. (It wasn't placed, and I'd like to know what did win.) It is a story of the
pi oneeri ng days of |unar exploration (1980+?); though it has been wi dely anthol ogi zed, and appears
in my own collections Expedition to Earth and The Nine Billion Nanes of God, it is such an
essential introduction to 2001 that | would like to repeat it here. Over, then, to The Senti nel

THE SENTI NEL

The next time you see the full noon high in the south, look carefully at its right-hand edge
and |l et your eye travel upward along the curve of the disk. Round about two o'clock you wll
notice a small, dark oval: anyone with normal eyesight can find it quite easily. It is the great
wal | ed plain, one of the finest on the Mon, known as the Mare Crisiumthe Sea of Crises. Three
hundred mles in dianeter, and al nost conpletely surrounded by a ring of magnificent nountains, it
had never been explored until we entered it in the late summer of 1996.

Qur expedition was a |arge one. W had two heavy freighters which had fl own our supplies and
equi pnment fromthe nmain lunar base in the Mare Serenitatis, five hundred mles away. There were
al so three small rockets which were intended for short-range transport over regions which our
surface vehicles couldn't cross. Luckily, nost of the Mare Crisiumis very flat. There are none of

file:/lIF|/rah/Arthur%20C.%20Clarke/Lost%20Worlds%200f%202001,%20The.txt (4 of 109) [1/14/03 10:58:59 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/L 0st%20Worl ds%200f%202001,%20The.txt

the great crevasses so common and so dangerous el sewhere, and very few craters or nountains of any
size. As far as we could tell, our powerful caterpillar tractors would have no difficulty in
taki ng us wherever we wi shed to go.

| was geol ogi st-or selenologist, if you want to be pedantic-in charge of the group exploring
the southern region of the Mare. W had crossed a hundred mles of it in a week, skirting the
foothills of the nmountains along the shore of what was once the ancient sea, sonme thousand mllion
years before. Wien life was beginning on Earth, it was already dying here. The waters were
retreating down the flanks of those stupendous cliffs, retreating into the enpty heart of the
Moon. Over the |land which we were crossing, the tidel ess ocean had once been half a mle deep, and
now the only trace of noisture was the hoarfrost one could sonmetines find in caves which the
searing sunlight never penetrated.

We had begun our journey early in the slow lunar dawn, and still had al nost a week of Earth
time before nightfall. Half a dozen tinmes a day we woul d | eave our vehicle and go outside in the
space suits to hunt for interesting mnerals, or to place markers for the guidance of future
travelers. It was an uneventful routine. There is nothing hazardous or even particularly exciting
about lunar exploration. We could live confortably for a nmonth in our pressurized tractors, and if
we ran into trouble we could always radio for help and sit tight until one of the spaceships cane
to our rescue.

I said just now that there was nothing exciting about |unar exploration, but of course that
isn't true. One could never grow tired of those incredible nmountains, so nmuch nore rugged than the
gentle hills of Earth. W never knew, as we rounded the capes and pronontories of that vani shed
sea, what new spl endors would be revealed to us. The whol e southern curve of the Mare Crisiumis a
vast delta where a score of rivers once found their way into the ocean, fed perhaps by the
torrential rains that nust have |ashed the mountains in the brief vol canic age when the Mon was
young. Each of these ancient valleys was an invitation, challenging us to clinb into the unknown
upl ands beyond. But we had a hundred miles still to cover, and could only | ook longingly at the
hei ghts which O hers nust scal e.

We kept Earth tinme aboard the tractor, and precisely at 2200 hours the final radi o nessage
woul d be sent out to Base and we woul d cl ose down for the day. Qutside, the rocks would still be
burni ng beneath the al nbost vertical sun, but to us it was night until we awoke again ei ght hours
| ater. Then one of us woul d prepare breakfast, there would be a great buzzing of electric razors,
and soneone would switch on the shortwave radio fromEarth. |ndeed, when the snell of frying
sausages began to fill the cabin, it was sonetinmes hard to believe that we were not back on our
own worl d-everything was so normal and honely, apart fromthe feeling of decreased weight and the
unnat ural slowness with which objects fell.

It was ny turn to prepare breakfast in the corner of the main cabin that served as a galley.
| can renenber that monent quite vividly after all these years, for the radio had just played one
of nmy favorite nelodies, the old Welsh air "David of the Wite Rock." Qur driver was already
outside in his space suit, inspecting our caterpillar treads. My assistant, Louis Garnett, was up
forward in the control position, making sone belated entries in yesterday's |og.

As | stood by the frying pan waiting, |ike any terrestrial housewife, for the sausages to
brown, | let ny gaze wander idly over the nountain walls which covered the whole of the southern
hori zon, marching out of sight to east and west bel ow the curve of the nbon. They seened only a
mle or two fromthe tractor, but | knew that the nearest was twenty mles away. On the Mon, of
course, there is no loss of detail w th distance-none of that al nost inperceptible haziness which
softens and sonetines transfigures all far-off things on Earth.

Those nountains were ten thousand feet high, and they clinbed steeply out of the plain as if
ages ago some subterranean eruption had smashed them skyward through the nolten crust. The base of
even the nearest was hidden fromsight by the steeply curving surface of the plain, for the Mon
is avery little world, and fromwhere | was standing the horizon was only two m | es away.

| lifted ny eyes toward the peaks which no man had ever clinbed-the peaks which, before the
com ng of terrestrial life, had watched the retreating oceans sink sullenly into their graves,
taking with themthe hope and the norning prom se of a world. The sunlight was beating agai nst
those ranparts with a glare that hurt the eyes, yet only a little way above themthe stars were
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shining steadily in a sky blacker than a winter m dnight on Earth.

| was turning away when nmy eye caught a netallic glitter high on the ridge of a great
pronmontory thrusting out into the sea thirty mles to the west. It was a di nensionl ess point of
light, as if a star had been clawed fromthe sky by one of those cruel peaks, and | inagined that
sonme smoot h rock surface was catching the sunlight and heliographing it straight into ny eyes.
Such things were not uncommon. Wen the noon is in her second quarter, observers on Earth can
sonetimes see the great ranges in the Oceanus Procellarumburning with a blue-white iridescence as
the sunlight flashes fromtheir slopes and | eaps again fromworld to world. But | was curious to
know what ki nd of rock could be shining so brightly up there, and | conbed the observation turret
and swung our four-inch telescope round to the west.

| could see just enough to tantalize nme. Cear and sharp in the field of vision, the nountain

peaks seened only half a nmile away, but whatever was catching the sunlight was still too snall to
be resolved. Yet it seened to have an elusive symetry, and the sunmit upon which it rested was
curiously flat. | stared for a long tinme at that glittering enigma, straining ny eyes into space,

until presently a snell of burning fromthe galley told me that our breakfast sausages had made
their quarter-mllion-mle journey in vain.

Al'l that norning we argued our way across the Mare Crisiumwhile the western nountains reared
hi gher in the sky. Even when we were out prospecting in the space suits, the discussion would
continue over the radio. It was absolutely certain, ny conpanions argued, that there had never
been any formof intelligent life on the Moon. The only living things that had ever existed there
were a few primtive plants and their slightly | ess degenerate ancestors. | knew that as well as
anyone, but there are times when a scientist nust not be afraid to nake a fool of hinself.

"Listen," | said at last, "lI'mgoing up there, if only for ny own peace of mnd. That
mountain's | ess than twel ve thousand feet high-that's only two thousand under Earth gravity-and
can nake the trip in twenty hours at the outside. |'ve always wanted to go up into those hills,

anyway, and this gives ne an excell ent excuse."

"I'f you don't break your neck," said Garnett, "you'll be the laughing stock of the expedition
when we get back to Base. That nountain will probably be naned Wlson's Folly from now on."

"I won't break ny neck," | said firnmy. "who was the first man to clinb Pico and Helicon?"
"But weren't you rather younger in those days?" asked Louis gently.
"That," | said with great dignity, "is as good a reason as any for going."

W went to bed early that night, after driving the tractor to within half a mle of the
pronontory. Garnett was coming with me in the norning; he was a good clinber, and had often been
with me on such exploits before. Qur driver was only too glad to be left in charge of the nachine.

At first sight, those cliffs seenmed conpl etely unscal able, but to anyone with a good head for
heights, clinmbing is easy on a world where all weights are only a sixth of their normal value. The
real danger in lunar nountaineering lies in overconfidence, a six-hundred-foot drop on the noon
can kill you just as thoroughly as a hundred-foot fall on Earth.

We made our first halt on a wide | edge about four thousand feet above the plain. dinbing had
not been very difficult, but ny linbs were stiff with the unaccustoned effort, and I was gl ad of
the rest. We could still see the tractor as a tiny nmetal insect far down at the foot of the cliff,
and we reported our progress to the driver before starting on the next ascent.

Inside our suits it was confortably cool, for the refrigeration units were fighting the
fierce sun and carrying away the body heat of our exertions. W sel dom spoke to each other, except
to pass clinbing instructions and to discuss our best plan of ascent. | do not know what Garnett
was thinking; probably that this was the craziest wld-goose chase he had ever enbarked upon. |
nmore than half agreed with him but the joy of clinbing, the know edge that no nan had ever gone
this way before and the exhilaration of the steadily w dening | andscape gave ne all the reward
needed.

| don't think | was particularly excited when | sawin front of us the wall of rock | had

file:/lIF|/rah/Arthur%20C.%20Clarke/Lost%20Worlds%200f%202001,%20The.txt (6 of 109) [1/14/03 10:58:59 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/L 0st%20Worl ds%200f%202001,%20The.txt

first inspected through the telescope fromthirty niles away. It would | evel off about fifty feet
above our heads, and there on the plateau would be the thing that had |ured ne over these barren
wastes. It was, alnobst certainly, nothing nore than a boul der splintered ages ago by a falling
meteor, and with its cleavage planes still fresh and bright in this incorruptible, unchanging

si | ence.

There were no handhol ds on the rock face, and we had to use a grapnel. My tired arns seened
to gain new strength as | swung the three-pronged netal anchor round nmy head and sent it sailing
up toward the stars. The first time, it broke | oose and canme falling slowy back when we pulled
the rope. On the third attenpt, the prongs gripped firmy and our conbi ned wei ghts could not shift
it.

Garnett | ooked at ne anxiously. | could tell that he wanted to go first, but | smled back at
hi mthrough the glass of nmy helnet and shook nmy head. Slowy, taking my tine, | began the fina
ascent.

Even with ny space suit, | weighed only forty pounds here, so | pulled nyself up hand over
hand wi t hout bothering to use ny feet. At the rim| paused and waved to my conpanion; then |
scranbl ed over the edge and stood upright, staring ahead of ne.

You nust understand that until this very noment | had been al nost conpletely convinced that
there could be nothing strange or unusual for ne to find here. Alnpbst, but not quite; it was that
haunti ng doubt that had driven me forward. Well, it was a doubt no |onger, but the haunting had
scarcel y begun.

| was standing on a plateau perhaps a hundred feet across. It had once been snpoth-too snooth
to be natural -but fading neteors had pitted and scored its surface through i measurable eons. It
had been leveled to support a glittering, roughly pyram dal structure, twice as high as a man
that was set in the rock like a gigantic, many-faceted jewel.

Probably no enotion at all filled ny mind in those first few seconds. Then | felt a great

lifting of my heart, and a strange, inexpressible joy. For | loved the Mon, and now | knew that
the creeping noss of Aristarchus and Eratosthenes was not the only life she had brought forth in
her youth. The old, discredited dreamof the first explorers was true. There had, after all, been

a lunar civilization- and | was the first to find it. That | had cone perhaps a hundred mllion
years too late did not distress nme; it was enough to have cone at all

My mind was beginning to function normally, to analyze and to ask questions. Was this a
bui l ding, a shrine- or sonething for which ny | anguage had no nanme? If a building, then why was it
erected in so uniquely inaccessible a spot? | wondered if it mght be a tenple, and | could
picture the adepts of sone strange priesthood calling on their gods to preserve themas the life
of the Moon ebbed with the dying oceans-and calling on their gods in vain.

| took a dozen steps forward to examine the thing nore closely, but sonme sense of caution
kept ne fromgoing too near. | knew a little archaeology, and tried to guess the cultural |evel of
the civilization that nust have snoothed this nountain and raised the glittering mrror surfaces
that still dazzled ny eyes.

The Egyptians could have done it, | thought, if their worknen had possessed whatever strange
materials these far nore ancient architects had used. Because of the thing's smallness, it did not
occur to ne that | might be | ooking at the handiwrk of a race nore advanced than ny own. The idea
that the nobon had possessed intelligence at all was still alnost too tremendous to grasp, and ny
pride would not let me take the final, huniliating plunge.

And then | noticed sonething that set the scalp crawing at the back of ny neck-sonething so
trivial and so innocent that many woul d never have noticed it at all. | have said that the plateau
was scarred by neteors; it was al so coated inches deep with the cosnmic dust that is always
filtering down upon the surface of any world where there are no winds to disturb it. Yet the dust
and the neteor scratches ended quite abruptly in a wide circle enclosing the little pyranid, as
though an invisible wall was protecting it fromthe ravages of time and the slow but ceasel ess
bormbar dnent from space

There was soneone shouting in ny earphones, and | realized that Garnett had been calling ne
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for sone tine. | wal ked unsteadily to the edge of the cliff and signaled himto join ne, not
trusting nyself to speak. Then | went back toward that circle in the dust. | picked up a fragnent
of splintered rock and tossed it gently toward the shining enigna. If the pebble had vani shed at
that invisible barrier | should not have been surprised, but it seened to hit a snooth,

hem spherical surface and slide gently to the ground.

| knew then that | was | ooking at nothing that could be matched in the antiquity of my own
race. This was not a building but a machine, protecting itself with forces that had chal | enged

Eternity. Those forces, whatever they mght be, were still operating, and perhaps | had al ready
conme too close. | thought of all the radiations man had trapped and tanmed in the past century. For
all I knew, |I mght be as irrevocably dooned as if | had stepped into the deadly, silent aura of

an unshi el ded atomic pile.

I renenber turning then toward Garnett, who had joined nme and was now standi ng notionl ess at
my side. He seened quite oblivious to ne, so | did not disturb himbut wal ked to the edge of the
cliff in an effort to marshal my thoughts. There below ne lay the Mare Crisium- Sea of Crises,

i ndeed-strange and weird to nost nmen, but reassuringly famliar to ne. | lifted my eyes toward the
crescent Earth, lying in her cradle of stars, and | wondered what her clouds had covered when

t hese unknown buil ders had finished their work. Was it the steaming jungle of the Carboniferous,
the bl eak shoreline over which the first anphi bians nust crawl to conquer the |and-or, earlier
still, the long | oneliness before the conmng of life?

Do not ask ne why | did not guess the truth sooner- the truth that seens so obvious now. In
the first excitenent of ny discovery, | had assuned without question that this crystalline
apparition had been built by sone race belonging to the Mion's renbte past, but suddenly, and with
overwhel ming force, the belief cane to nme that it was as alien to the Moon as | nyself.

In twenty years we had found no trace of life but a few degenerate plants. No | unar
civilization, whatever its doom could have left but a single token of its existence.

| looked at the shining pyram d again, and the nore rempte it seemed from anything that had
to do with the Moon. And suddenly | felt nyself shaking with a foolish, hysterical |aughter
brought on by excitement and overexertion: for | had imagined that the little pyram d was speaking
to ne and was saying: "Sorry, |'ma stranger here nyself."

It has taken us twenty years to crack that invisible shield and to reach the machi ne inside
those crystal walls. Wiat we could not understand, we broke at last with the savage m ght of
atom c power, and now | have seen the fragments of the lovely, glittering thing | found up there
on the nountain.

They are neani ngl ess. The nechani sns-if indeed they are nechani sns-of the pyram d belong to a
technol ogy that lies far beyond our horizon, perhaps to the technol ogy of paraphysical forces.

The nystery haunts us all the nore now that the other planets have been reached and we know
that only Earth has ever been the hone of intelligent life in our Solar System Nor could any | ost
civilization of our own world have built that machine, for the thickness of the nmeteoric dust on
the plateau has enabled us to neasure its age. It was set there upon its nmountain before |ife had
energed fromthe seas of Earth

When our world was half its present age, sonmething fromthe stars swept through the Sol ar
System left this token of its passage, and went again upon its way. Until we destroyed it, that
machi ne was still fulfilling the purpose of its builders; and as to that purpose, here is ny
guess.

Nearly a hundred thousand mllion stars are turning in the circle of the MIky Way, and | ong
ago other races on the worlds of other suns nust have scal ed and passed the heights that we have
reached. Think of such civilizations, far back in tinme against the fading aftergl ow of Creation
masters of a universe so young that life as yet had cone to only a handful of worlds. Theirs would
have been a | oneliness we cannot imagi ne, the |oneliness of gods |ooking out across infinity and
finding none to share their thoughts.

They nmust have searched the star clusters as we have searched the planets. Everywhere there
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woul d be worlds, but they would be enpty or peopled with crawing, mndless things. Such was our
own Earth, the snmoke of the great vol canoes still staining the skies, when that first ship of the
peopl es of the dawn came sliding in fromthe abyss beyond Pluto. It passed the frozen outer

worl ds, knowing that life could play no part in their destinies. It cane to rest anong the inner
pl anets, warming thensel ves around the fire of the sun and waiting for their stories to begin.

Those wanderers nust have | ooked on Earth, circling safely in the narrow zone between fire
and ice, and nust have guessed that it was the favorite of the sun's children. Here, in the
di stant future, would be intelligence; but there were countless stars before themstill, and they
nm ght never cone this way again.

So they left a sentinel, one of mllions they have scattered throughout the Universe,
wat ching over all worlds with the pronmise of life. It was a beacon that down the ages has been
patiently signaling the fact that no one had discovered it.

Per haps you understand now why that crystal pyram d was set upon the Mon instead of on the

Earth. Its builders were not concerned with races still struggling up from savagery. They woul d be
interested in our civilization only if we proved our fitness to survive-by crossing space and so
escaping fromthe Earth, our cradle. That is the challenge that all intelligent races nust neet,

sooner or later. It is a double challenge, for it depends in turn upon the conquest of atomc
energy and the | ast choice between |ife and death.

Once we had passed that crisis, it was only a matter of tinme before we found the pyram d and
forced it open. Now its signals have ceased, and those whose duty it is will be turning their
m nds upon Earth. Perhaps they wish to help our infant civilization. But they nust be very, very
old, and the old are often insanely jeal ous of the young.

| can never | ook now at the MIky Way w t hout wondering from which of those banked cl ouds of
stars the enissaries are conming. If you will pardon so conmonplace a sinile, we have set off the
fire alarmand have nothing to do but to wait.

| do not think we will have to wait for |ong.
CHRI STMAS, SHEPPERTON

When | met Stanley Kubrick for the first time, in Trader Vic's on April 22, 1964, he had
al ready absorbed an i nmense anobunt of science fact and science fiction, and was in sone danger of
believing in flying saucers; | felt | had arrived just intine to save himfromthis gruesone
fate. Even fromthe beginning, he had a very clear idea of his ultinate goal, and was searching
for the best way to approach it. He wanted to make a novie about Man's relation to the universe-

sonet hi ng whi ch had never been attenpted, still less achieved, in the history of notion pictures.*
O course, there had been innunerabl e "space" novies, nost of themtrash. Even the few that had
been made with sone skill and accuracy had been rather sinplem nded, concerned nore with the

school boy excitenent of space flight than its profound inplications to society, philosophy, and
religion.

Stanley was fully aware of this, and he was deternmned to create a work of art which would
arouse the enotions of wonder, awe . . . even, if appropriate, terror. How he set about it | have
descri bed el sewhere (see "Son of Dr. Strangelove: or How | Learned to Stop Wrrying and | ove
Stanl ey Kubrick"-reprinted in Report on Planet Three, Harper & Row). Hi s success has been recorded
or disputed in nmillions of spoken and witten words, a fair sanpling of which will be found in
Jerry Agel's entertaining book The Maki ng of Kubrick's 2001 (New American Library). | am concerned
here, however, not with the novie but with the novel, regarded as an i ndependent and self-
cont ai ned work-even though it was created specifically as the basis for the novie.

* | once accused ny friends in MGM s publicity departnent of having a special |abor-saving
key on their typewiters which, when pressed, automatically began to print out: "Never, in the
hi story of notion pictures ...."

This, of course, is the reverse of the usual state of affairs. Mst novies are adapted from
al ready existing novels, preferably ones which have proved to be best sellers and so have a built-
in box- office guarantee. (Good exanples are Gone with the Wnd and Doctor Zhivago.) O her novies
are based on screenpl ays specifically witten for them and no novel version (or even-ugh!-
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"novel i zation") ever exists. Al of Chaplin's filnms, Ctizen Kane, and Lawrence of Arabia are in
this category. They were conceived purely as novies fromstart to finish, the only thing that
exi sts on paper is the screenplay and the subsequent shooting script.*

* The screenplay gives the dialogue, action, scenes, etc. in the order in which they wll
actual |y appear on the screen. But it would be absurd to filmthemin this order, so the shooting
script groups together all the scenes involving the sanme |ocations, sets and actors.

Sone directors of genius have even nanaged to di spense with these. Though it seens
incredible, David Wark Griffiths is supposed to have carried Intolerance entirely in his head. |
think that Stanley would like to have done the sane with 2001, and would hesitate to say that, for
him it was theoretically inpossible. But it was certainly inpossible in practice-if only for the
reason that he had to have a fairly conplete treatnment to show his backers. Banks and novie
conpanies require nmore than a few notes on scraps of paper before they will disgorge their
cherished mllions.

Now a screenplay is not a work of art, though its production requires considerable skill. It
bears somewhat the sane relationship to a novie as the nusical score does to a synphonic
perfornmance. There are people who can read a nusical score and "hear" the synphony-but no two
directors will see the sane i nages when they read a novie script. The two-di nensi onal patterns of
colored light involved are far nore conplex than the one-di nensi onal thread of sound-which can, in
principle, be conpletely described on paper. A novie can never be pinned down in such a way,
though the scriptwiter has to attenpt this inpossible feat. Unless the witer is the director
everything has to be specified in boring detail; no wonder that screenplays are al nost as tedious
toread as to wite. John Fowl es has put it very well: "Any novelist who has witten scripts knows
the appalling restrictions- obligatory detailing of the unnecessary-the cinenma i nposes. Witing a
novel is like swinmmng in the sea; witing a filmscript is thrashing through treacle." ("Is the
Novel Dead?"-Books, Autumm 1970).

Though | was only dimy aware of this in 1964, Stanley knew it very well. It was his
suggestion that, before enbarking on the drudgery of the script, we |et our inaginations soar
freely by developing the story in the formof a conplete novel. O course, to do this we would
have to generate far nore background than could ever be used in the final film That woul dn't
matter. Every good novelist "knows" much nore than he wites down: every film maker should be
aware of a larger universe than his script.

In theory, therefore, the novel would be witten (with an eye on the screen) and the script
woul d be derived fromthis. In practice, the result was far nore conpl ex; toward the end, both
novel and screenplay were being witten simultaneously, with feedback in both directions. Sone
parts of the novel had their final revisions after we had seen the rushes based on the screenpl ay

based on earlier versions of the novel . . . and so on.

After a couple of years of this, |I felt that when the novel finally appeared it should be "hy
Arthur Clarke and Stanl ey Kubrick; based on the screenplay by Stanley Kubrick and Arthur d arke"-
whereas the novie should have the credits reversed. This still seens the nearest approxinmation to

the conplicated truth

After various false starts and twel ve-hour tal kathons, by early May 1964 Stanl ey agreed that
"The Sentinel" would provide good story naterial. But our first concept-and it is hard now for ne
to focus on such an idea, though it would have been perfectly viable-involved working up to the
di scovery of an extraterrestrial artifact as the climx, not the beginning, of the story. Before
that, we would have a series of incidents or adventures devoted to the exploration of the Mon and
Pl anets. For this Mark | version, our private title (never of course intended for public use) was
"How t he Sol ar System Was Won."

So once nmore | went back to nmy stockpile of short stories, to find material which would fit
into this pattern. | returned with five: "Breaking Strain" (fromExpedition to Earth ); "CQut of
the Cradle, Endlessly Orbiting . . .", "Who's There?", "Into the Conmet", and "Before Eden" (al
fromTal es of Ten Wrlds). On May 28, 1964, | sold the lot to Stanley and signed an agreenent to
work on the projected novie. Qur initial schedule was hilariously optimstic: witing script, 12
weeks; discussing it, 2 weeks; revising, 4 weeks; fixing deal, 4 weeks; visuals, art, 20 weeks;
shooting, 20 weeks; cutting, editing, 20 weeks-a total of 82 weeks. Allow ng another 12 weeks
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before rel ease, this added up to 92, or the better part of two years. | was very depressed by this
staggering period of tine, since | was (as always) in a hurry to get back to Ceylon, it was just
as well that neither of us could have guessed the project's ultimte duration-four years...

The rest of 1964 was spent brainstornm ng. As we devel oped new i deas, so the origina
conception slowy changed. "The Sentinel" became the opening, not the finale; and one by one, the
other five short stories were discarded. A year later, deciding (not necessarily in this order)
that (a) it wasn't fair to Stanley to nmake himpay for sonething he didn't need and (b) these
stories mght make a pretty good novie soneday, | bought them back fromhim...

The announced title of the project, when Stanley gave his intentions to the press, was
Journey Beyond the Stars. | never |iked this, because there had been far too many science-
fictional journeys and voyages. (Indeed, the innerspace epic Fantastic Voyage, featuring Raque
Wel ch and a supporting cast of ten thousand bl ood corpuscles, was also going into production about
this time.) Oher titles which we ran up and failed to salute were Universe, Tunnel to the Stars,
and Planetfall. It was not until eleven nonths after we started-April 1965-that Stanley sel ected
2001: A Space (dyssey. As far as | can recall, it was entirely his idea.

Despite the unrelenting pressure of work (a nere twelve hours was practically a day off) |
kept a detailed og of the whole operation. Though | do not wish to get bogged down in mnutiae of
interest only to fanatical Kubrickol ogists, perhaps these extracts may convey the flavor of those
early days: -

May 28, 1964. Suggested to Stanley that "they" night be nachines who regard organic life as a
hi deous di sease. Stanley thinks this is cute and feels we've got sonet hing.

May 31. One hilarious idea we won't use. Seventeen aliens-featureless black pyrands-riding
in open cars down Fifth Avenue, surrounded by Irish cops.

June 20. Finished the opening chapter, "View fromthe Year 2000," and started on the robot
sequence.

July 1. Last day working at Tine/Life conpleting Man and Space. Checked into new suite, 1008,
at the Hotel Chel sea

July 2-8. Averaging one or two thousand words a day. Stanley reads first five chapters and
says "We've got a best seller here."

July 9. Spent nuch of afternoon teaching Stanley how to use the slide rul e-he's fascinated.

July 11. Joined Stanley to discuss plot devel opnent, but spent alnpbst all the tine arguing
about Cantor's Theory of Transfinite G oups. Stanley tries to refute the "part equals the whole"
paradox by arguing that a perfect square is not necessarily identical with the integer of the same
value. | decide that he is a |latent nmathematical geni us.

July 12. Now have everythi ng-except the plot.

July 13. Got to work again on the novel and made good progress despite the distraction of the
Republ i can Conventi on

July 26. Stanley's birthday. Went to the Village and found a card showi ng the Earth com ng
apart at the seams and bearing the inscription: "How can you have a Happy Birthday when the whol e
worl d may bl ow up any m nute?"

July 28. Stanley: "Wiat we want is a smashing theme of nythic grandeur.”

August 1. Ranger VII| inpacts on noon. Stay up late to watch the first TV cl oseups. Stanley
starts to worry about the forthcom ng Mars probes. Suppose they show sonet hing that shoots down
our story line? [Later he approached LlIoyd' s of London to see if he could insure hinself against
this eventuality.]

August 6. Stanley suggests that we make the conmputer fenale and call her Athena

August 17. We've also got the name of our hero at |ast- Al ex Bowran. Hurrah
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August 19. Witing all day. Two thousand words exploring Jupiter's satellites. Dull work.

Septenber 7. Stanley quite happy: "We're in fantastic shape." He has nmade up a 100-item
guesti onnai re about our astronauts, e.g. do they sleep in their pajamas, what do they eat for
breakfast, etc.

Septenber 8. Upset stomach last night. Dreaned | was a robot, being rebuilt. In a great burst
of energy nmanaged to redo two chapters. Took themto Stanley, who was very pleased and cooked ne a
fine steak, renarking: "Joe Levine doesn't do this for his witers."

Sept enber 26. Stanl ey gave ne Joseph Canpbell's analysis of the myth The Hero with a Thousand
Faces to study. Very stinulating.

Sept enber 29. Dreaned that shooting had started. Lots of actors standing around, but | still
didn't know the story line.

Cct ober 2. Finished reading Robert Ardrey's African Genesis. Cane across a striking paragraph
whi ch m ght even provide a title for the novie: "Wy did not the human |ine becone extinct in the
depths of the Pliocene? . . . we know that but for a gift fromthe stars, but for the accidenta
collision of ray and gene, intelligence would have perished on sone forgotten African field."
True, Ardrey is talking about cosmic-ray mutations, but the phrase "A gift fromthe stars" is
strikingly applicable to our present plot line.

Cct ober 6. Have got an idea which | think is crucial. The people we neet on the other star
system are humans who were collected fromEarth a hundred thousand years ago, and hence are
virtually identical with us.

Cctober 8. Thinking of plot all norning, but after a long walk in the sun we ended up on the
East River watching the boats. W dunped all our far-fetched i deas-now we're settling for a
Gal acti ¢ Peace Corps and no bl ood and thunder

Cctober 17. Stanley has invented the wild idea of slightly fag robots who create a Victorian
environnent to put our heroes at their ease.

Novenber 20. Went to Natural Hi story Miseumto see Dr. Harry Shapiro, head of Anthropol ogy,
who took a poor view of Ardrey. Then had a session with Stan, arguing about early man's vegetarian
versus carnivorous tendencies. Stan wants our visitors to turn Man into a carnivore; | argued that
he al ways was. Back at the Chel sea, phoned |ke Asinov to discuss the biochenistry of turning
veget ari ans i nto carnivores.

Novermber 21. Read Leakey's Adanis Ancestors. Getting rather desperate now, but after six
hours' discussion Stan had a rather amusing idea. Qur E. T.'s arrive on Earth and teach conmando
tactics to our pacifistic ancestors so that they can survive and flourish. W had an entertaining
ti me knocking this one around, but | don't think it's viable.

Noverber 22. Called Stan and said | didn't think any of our flashback ideas were any good. He
slowy talked me out of this nobod, and | was feeling nore cheerful when | suddenly said: "Wat if
our E. T.'s are stranded on Earth and need the ape-nen to help then?" This idea (probably not
original, but what the hell) opened up whole new areas of plot which we are both expl oring.

Noverber 23. Stanl ey distracted by numerous consultations with his broker, and wants ny
advi ce on buyi ng COVBAT

Decenber 10. Stanley calls after screening H G Wells' Things to Cone, and says he'll never
see anot her novie | reconmend.

Decenmber 21. Much of afternoon spent by Stanley planning his Acadeny Award canpaign for Dr.
Strangel ove. | get back to the Chelsea to find a note fromAllen G nsberg asking ne to join him
and Wl Iliam Burroughs at the bar downstairs. Do so thankfully in search of inspiration

Decenmber 24. Slowy tinkered with the final pages, so | can have themas a Christnmas present
for Stanley.
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Decenmber 25. Stanley delighted with the last chapters, and convinced that we've extended the
range of science fiction. He's astoni shed and del i ghted because Bosl ey Crowther of the New York
Tinmes has placed Dr. S on the 'Ten Best Filns" list, after attacking it ferociously all year. |
christen Bosley "The Critic W Cane In fromthe Cold."

From these notes, it would appear that by Christnmas 1964, the novel was essentially conplete,
and that thereafter it would be a fairly straightforward matter to devel op the screenplay. W
were, indeed, under that delusion-at least, | was. In reality, all that we had was nmerely a rough
draft of the first two-thirds of the book, stopping at the nbst exciting point. W had nmanaged to
get Bowman into the Star Gate, but didn't know what woul d happen next, except in the npost general
way. Neverthel ess, the existing manuscript, together with his own sal esmanship, allowed Stanley to
set up the deal with MaM and Ci nerama, and "Journey Beyond the Stars" was announced with a
flourish of trunpets.

Through the spring of 1965, we continued to revise and extend the novel, and threw away-again
and yet agai n- whol e sections which we had once inmagined to be final and conplete. Al this tineg,
Stanl ey was also hiring staff, checking designs, negotiating with actors and technicians, and
coping with the millions of other problens which arise in the production of even the nost
strai ghtforward novie. The rush of events becane far too hectic to enter nore than a smnal
fraction of themin ny log, and few of them (luckily) concerned ne directly. My prinmary job was
still polishing the novel, though | was constantly involved in technical discussions with the
artists and production staff. (Sonetines with disastrous results; see entry for Novenber 10,
bel ow. )

February 9, 1965. Caught Dali on TV, painting in a Fifth Avenue store w ndow to pronote
Fantastic Voyage. Reported this to Stanley, who replied: "Don't worry- we've already reserved a
wi ndow for you."

March 8. Fighting hard to stop Stan from bringing Dr. Poole back fromthe dead. I'mafraid
his obsession with imortality has overcone his artistic instincts.

April 6. To COVBAT Headquarters, Washington, for |aunch of first comrercial comrunications

satellite, Early Bird." Introduced to Vice-President Hunmphrey, who is also Chairman of the Space
Council, and told himwe were spending ten mllion dollars to publicize space. Added that one
character in the nmovie would be the Chairnman of the Space Council . . . thirty years from now.
"Ch," said H H H at once, "I still intend to be chairman then."

April 12. Much excitenment when Stanley phones to say that the Russians claimto have detected
radi o signals fromspace. Rang Walter Sullivan at the New York Tines and got the real story-nerely
fluctuations in Quasar CTA 102.

April 14. Reception at Harcourt, Brace and Wirld. Those present included Bill Jovanovich
(president), Jereny Bernstein (New Yorker Magazi ne), Dennis Flanagan (Scientific Anerican), Dr.
Robert Jastrow (Goddard Space Center), Stanley and Christiane Kubrick, A Rosenfeld (Science
Editor, Life), Sylvester (Pat) Waver, Scott Meredith and many other friends. There was a general
belief that the party was to celebrate Harcourt's publication of Journey Beyond the Stars, but |
expl ai ned that this was not definite, and depended upon the size of the nortgage they could raise
on the building.

April 19. Went up to the office with about three thousand words Stanley hasn't read. The
place is really humr ng now about ten people working there, including two production staff from
Engl and. The walls are getting covered with inpressive pictures and | already feel quite a m nor
cog in the works.

Sone psychotic who insists that Stanley nust hire himhas been sitting on a park bench
outside the office for a couple of weeks, and occasionally conmes to the building. In self-defense,
Stan has secreted a large hunting knife in his briefcase.

May 1. Found that a fire had broken out on the third floor of the Chel sea. Wited anxiously
in the |obby while the firenen dealt with it . . . visions of the only conplete copy of the M
goi ng up in snoke...

file:/lIF|/rah/Arthur%20C.%20Clarke/Lost%20Worlds%200f%202001,%20The.txt (13 of 109) [1/14/03 10:58:59 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/L 0st%20Worl ds%200f%202001,%20The.txt

May 2. Conpl eted the Universe" chapter-will soon have all Part Three ready for typing,
hurrah.... Stan phoned to say he liked the "Floating |Island" sequence. Strange and encouragi ng how
much of the material | thought I'd abandoned fits in perfectly after all.

May 3. Finished first draft of the runaway antenna sequence.
May 25. Now Stanley wants to incorporate the Devil thenme from Chil dhood's End. ..

June 7. Bad book review in Tribune-says | should stick to science exposition and am an
amateur at fiction.

Late June. Read Victor Lyndon's production notes; they left ne conpletely overwhel ned. d ad
that's not ny job. One scene calls for four trained warthogs.

On that note, nore or less, | returned to Ceylon after an absence of over a year, and
subsequently rejoined Stanley at the MaM studi os at Boreham Wod, fifteen niles north of London
in August. Hi s enpire had now expanded vastly, the art departnment was in full sw ng, and
i npressive sets were being constructed. My tine was now equal |y divided between the apparently
never - endi ng chore of devel oping ideas with Stanley, polishing the novel, and al nbost daily
consul tations at the studio.

August 25. Suddenly realized how the novel should end, w th Bowran standing beside the alien
shi p.

Septenber 25. Visitors from NASA-Dr. Ceorge Mueller, Associate Administrator, and "Deke"
Slayton (Director of Flight Crew Operations). Gave themthe G and Tour- they were quite inpressed.
George made several useful suggestions and asked wistfully if he could have the nodel of Discovery
for his office when we'd finished with it. Deke was later reported to have said: "Stanley, I'm
afraid you' ve been conned by a used capsul e sal esman.” An inprobable story-lI suspect the fine
Italian hand of Roger Caras, Stanley's vice-president i/c pronotion.

Cctober 1. Stanley phoned with another ending. | find I left his treatnment at his house | ast
ni ght - unconsci ous rejection?

Cctober 3. Stanley on phone, worried about ending . . . gave himny |latest ideas, and one of
t hem suddenly clicked-Bowran will regress to infancy, and we'll see himat the end as a baby in
orbit. Stanley called again later, still very enthusiastic. Hope this isn't a false optimsm |

feel cautiously encouraged nyself.

Cctober 5. Back to brood over the novel. Suddenly (I think) found a | ogical reason why Bowran
shoul d appear at the end as a baby. It's his inage of hinself at this stage of his devel opnent.
And perhaps the Cosm ¢ Consci ousness has a sense of hunor. Phoned these ideas to Stan, who wasn't
too inpressed, but I'm happy now.

Cct ober 15. Stan has decided to kill off all the crew of Discovery and | eave Bowran only.
Drastic, but it seens right. After all, Qdysseus was the sole survivor....

Cctober 17. For the first time, saw Stan reduced to hel pless hysterics as we devel oped comi ¢
i deas. There will be no one in the hibernacula-all the trainees chickened out, but the m ssion had
to go ahead regardl ess.

Cctober 19. Collected by studio car, and spent all day working (or trying to work) with Stan.
Despite usual crowds of people getting at him |ong phone calls to Hollywod, and a "work-to-
rule" the unions called, got a |lot done and solved (again!) our nain plot problens.

Cct ober 26. Had a discussion with Stanley over his | atest idea-that D scovery should be
nucl ear- pul se-driven. Read a recently declassified report on this and was quite inpressed-but the
design staff rather upset.

Noverber 10. Accompani ed Stan and the design staff into the Earth-orbit ship and happened to
remark that the cockpit | ooked |ike a Chinese restaurant. Stan said that killed it instantly for
himand called for revisions. Mist keep away fromthe Art Departnent for a few days.
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Novenber 16. Long session with Stanley di scussing script. Several good ideas, but | rather
wi sh we didn't have any nore

Novenber 18. Feeling rather stale-went into London and saw Carol Reed's fil m about
M chel angel o, The Agony and the Ecstasy. One line particularly struck ne-the use of the phrase
"God made Man in His own inmage." This, after all, is the theme of our novie.

Novenber 30. To the Oxford and Canbridge Club with Roger Caras and Fred Ordway (Technica
Adviser) to nmeet Dr. Louis Leakey and his son Richard. Dr. Leakey is just as | inagined himful
of enthusiasm and ideas. He thinks that Man now goes back at least four to five mllion years. He
al so confided to me that he'd witten a play-a fantasy about primtive man whi ch he thought woul d
meke a fine novie. It's about a group of anthropol ogi sts who are sent back into the past by a
witch doctor. | said (breaking all my rules) that I'd be glad to see the M5-which is true.

Decenmber 16. My 48th birthday-and Sonerset Maugham dies. Trying to make sonething of this
(last of the conpetition?).

Decenber 25. Christmas Day, ha-ha! Hacked nmy way to Jupiter-slow but steady going.

Decenmber 26. Working all day. Stan phoned to thank nme for the presents and sent a driver to
collect what 1'd witten. He called later to say that he didn't think much of the dial ogue. |
agr eed.

That Christmas of 1965 we were really under the gun, and no one had a holiday. Stanley was up
agai nst an unbreakabl e deadli ne. The enornous set of the TMA 1 excavation, containing the nonolith
found on the Mon, had been constructed at the Shepperton Studios, in South West London-and it had
to be torn down by the first week of the New Year, so that another production could nmove in.
Stanley had only a week to do all his shooting, for the second crucial encounter between Man and
Monol i t h.

It was not until several years later that | remenbered anot her associ ati on between Shepperton

and space. If you turn to H G WlIls' masterpiece The War of the Wirlds you will discover Chapter
12:-"What | saw of the Destruction of Weybridge and Shepperton.” This first of all descriptions of
arnored warfare is still quite terrifying to read:

The decapitated col ossus reeled |ike a drunken giant; but it did not fall over. It recovered
its balance by a mracle, and, no |l onger heeding its steps and with the canera that fired the Heat-
Ray now rigidly upheld, it reeled swiftly upon Shepperton. The living intelligence-the Martian
within the hood, was slain and splashed to the four wi nds of heaven, and the thing was now but a
mere intricate device of netal whirling to destruction. It drove along in a straight |ine,

i ncapabl e of guidance. It struck the tower of Shepperton Church, smashing it down as the inpact of
a battering ram m ght have done, swerved aside, blundered on, and collapsed w th trenendous force
into the river out of ny sight.

A viol ent expl osion shook the air, and a spout of water, steam nud and shattered netal shot
far up into the sky. As the camera of the Heat-Ray hit the water, the latter had i mediately
flashed into steam In another noment a huge wave, |ike a rmuddy tidal bore but al nbst scal dingly
hot, cane sweeping round the bend...

O course, now we have the heat ray, and we can do a lot better than Wells' feeble Martians
with a small tactical atomic bonb. Still, it's not at all bad-for 1898...

MONCLI THS AND MANUSCRI PTS

| still have the call sheet for that first day's work at Shepperton on a freezi ng Decenber
29, 1965. For sentinental reasons-and because it is surely of interest even to the benighted
i nhabitants of that |inbo once called (by one of Hollywood' s | ady dragons) the "non-cellul oid
world"-1 would Iike to reproduce it here. There are few better ways of conveying the behind-the-
scenes work that went into every franme of the novie.

My diary records that first day in sonme detail:

Decenber 29, 1965. The TMA 1 set is huge-the stage is the second | argest in Europe, and very
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i mpressive. A 150 x 50 x 20-foot hole, with equipnment scattered around it. (E.g. neat little
el ectric-powered excavators, bulldozers, etc. which could really work on the Moon!) About a

hundred technicians were mlling around. | spent sone time with Stanley, reworking the script-in
fact we continued through lunch together. | also net the actors, and felt quite the proper expert
when they started asking ne astrononical questions. | stayed until 4 p.m-no actual shooting by

then, but they were getting near it. The spacesuits, back-packs, etc. are beautifully done, and
TMA 1 is quite inpressive-though soneone had smeared the black finish and Stanley went on a
ranpage when | pointed it out to him

The jet-black slab of the nonolith was, of course, an extraordinarily difficult object to
i ght and phot ograph- and the scene would certainly have been wecked if naked fingerprints had
appeared on the ebon surface, even before it had been touched by the gl oved hands of the
astronauts. (Five years later, in the Snmithsonian, | was able to flex nmy own fingers inside the
very gl ove which had first nmade contact with the surface of the Mon.)

The fanous monolith, which has caused so rmuch controversy and bafllement, was itself the end
product of a considerable evolution. In the beginning, the alien artifact had been a bl ack
tetrahedron-the sinplest and nost fundanmental of all regular solids, forned of four equa
triangles. It was a shape which inspired all sorts of philosophical and scientific specul ations
(Kepl er's cosnography, the carbon atom Buckmi nster Fuller's geodesic structures . . .), and the
art department constructed nodels of various sizes which were set in African and |unar |andscapes.
But somehow, they never |ooked right, and there was al so the danger that they would arouse wholly
irrel evant associations with the pyram ds.

For a while, Stanley considered using a transparent cube, but it proved inpossible to nmake
one of the required size. So he settled on the rectangul ar shape, and obtained a three-ton bl ock
of lucite-the largest ever cast. Unfortunately, that also | ooked unconvincing, so it was bani shed
to a corner of the studio and a conpletely black slab of the sanme di nensions wag substituted. |
frantically foll owed-and occasionally anticipated-all these changes on ny typewiter, but nust
admt that | had a considerably easier job than the Props Departnent.

Despite such problens as birds (or were they bats?) invading the gigantic stage and flying
across the lunar | andscape, Stanley conpl eted shooting before the one week deadline. The nonolith
was carefully wapped in cotton wool, and stored in a safe place until it would be needed agai n-a
year or so later, for the confrontation in the final hotel-roomsequence. The unit went back to
t he Bor ehamwood studi os, and | continued to beat out ny brains...

January 7, 1966. Realized last night that the Star Gate had to be lapetus with its six-to-one
brightness ratio. Got off a menp to Stan about that.

January 8. Record day-three thousand words, including sone of the nost exciting in the book
I got quite scared when the conputer started going nuts, being alone in the house with ny electric
typewiter....

January 14. Conpl eted the Inferno chapter and have got Bowmran into the hotel room Now to get
himout of it.

January 16. Long talk with Stan and managed to resol ve nost of the outstanding plot points.
Got straight to work and by the time | staggered to bed stupefied had at |ast al nbst conpleted the
first draft of the final sequence. Now |l really feel the end's in sight-but I've felt that tw ce
bef ore.

January 17. About mnidday got a first draft of the |ast chapters conpl eted. Have had a
headache ever since and ny brain's still spinning around. Too exhausted to feel much pl easure-only
relief. Trying to unwind all day; luckily I'"'moff to the studio tonorrow, which will be a break.

January 18. Lord Snowdon on the set, shooting Stanley fromall angles for Life.

January 19. Stanl ey phoned to say that he was very happy with the last chapters and feels
that the story is now "rock-hard." Delighted, | tried to pin himdown at once to agree that the
exi sting version could be typed and sent off to our agent.

February 2. Spent all day with Stan-devel oped a few new i deas but of course there are endl ess
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interruptions, e.g. Gary Lockwood and Keir Dullea with nakeup tests (we want themto look thirty-
five-ish). | have a sore throat and incipient cold, so Stan kept nme at arm s |ength.

February 4. Saw a screening of a denonstration filmin which Stan has spliced together a few
scenes to give the studio heads sone idea of what's going on. He'd used Mendel ssohn's M dsunmer
Ni ght's Dream for the wei ghtless scenes, and Vaughan W/l lianms' Antarctica Synphony for the |unar
sequence and the Star Gate special effects, with stunning results. | reeled out convinced that we
have a masterpi ece on our hands-if Stan can keep it up

A few days after this, | escaped to Ceylon. But not for |ong:

March 15. Cable from Stan asking for "three minutes of poetic Carkian narration" about HAL'Ss
breakdown. Cot it off to himby express in the afternoon. [It was never used....] Also started on
the (last) revision, and nade good progress.

March 20. Worked hard on the novel all day, and by 9 p.m had conpleted the nessy final draft
(what, again!).

April 2. Inserted a couple of hundred final (?) words into the M5, and tucked it away. As far
as |I'mconcerned, it's finished.

Alas, it wasn't. A couple of days later | flew from Ceylon to Lawence, Kansas, for the

centennial celebrations of the University of Kansas. | cabled Stanley to say that | was headi ng
back to London to nmake final arrangenents for the publication of the novel. He replied "Don't
bother-it's not ready yet." | retorted that | was conmi ng anyway, and did:

April 19. First full day back at studi o-saw shooting in the centrifuge. A portentous
spectacl e, acconpani ed by terrifying noises and popping |lanp bulbs. Stanley canme in during a
shooti ng break and hinself raised the subject of publication date. On being chall enged, he swore
that he didn't want to hold up the novel until release of the novie. He explained that genera
rel ease would not be until late in 1967 or even 1968. Even if the first showing is in April 1967
[It was actually April 1968] it will be running only in a few Ci nerama houses, which will give us
some nore breathing space

April 23. Drove with Roger Caras and M ke WIlson to an excellent private zoo near Nuneaton
whi ch had all the big apes. Mke had a very hard time filming the chinps, who kept dashi ng around
and throwi ng thenselves at the canera | was a bit nervous of the baby gorilla, as it was inclined
to nibble with nost inpressive teeth.... An enjoyable day, and | hope ifs given nme sone ideas
about Mbon- WAt cher and Co.

May 29. Soviet Air Attache visited set. He looked at all the little instruction plaques on
the spaceship panels and said, with a straight face, "You realize, of course, that these should
all be in Russian."

At the end of May | flew back to the United States to assist with general pronotion on the
movie, and did ny best to placate the anxi ous executives of MaM when they asked, "Wat is Stanl ey

up to?" | also paid nmy first visit to Cape Kennedy, in a very snall VIP guided tour conducted by
Janmes Webb, the NASA Administrator, to watch the launch of Gemini IX Like every visitor, | was
overwhel med by the Vehicle Assenbly Building and that |andgoi ng ship, the 3,000-ton craw er-
transporter, with its maxi mum speed (unl oaded) of two nmiles an hour. | recall watching

Representative George MIler, Chairman of the House Committee on Astronautics, as he tried out the
controls of the crawl er-and warning himnot to exceed the speed limt, because Chief Justice
Warren was standing right behind him

Unfortunately, the Atl as-Agena target vehicle, with which Genmini | X was supposed to

rendezvous, failed to go into orbit, and so the manned | aunch was canceled. | admred
Admi ni strator Wbb's resilience as he took this in his stride and pronptly turned to Congressnman
MIller with the remark, "I"'mafraid I'll have to go back to your comrmittee for nore noney."

The next nmonth, | was once again in London, still trying to convince Stanley that the nove

was finished and the M5 could go out to market. During one of ny nore frantic argunments, he
remarked, "Things are never as bad as they seem" but | was in no nood to agree.
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Stanley's attitude was that he wanted to do sone nore work on the manuscript, and sinply
didn't have tinme because of the overwhel mi ng pressure at the studio. (It was overwhel ning, and
was continually awed by Stanley's ability to cope with a dozen simultaneous and interl ocking
crises, any one of which could cost half a mllion dollars. No wonder he is fascinated by
Napol eon....) But | maintained that | was the witer and he should rely on ny judgnment; what woul d
he say if | wanted to edit the filnP

In the end we decided on a conpronise--Stanley's. He would attenpt, during odd nonents in the
bat hroom or while being ferried hone in his Rolls-Royce at the nmaxi num pernitted speed of 30
mp.h., to note down the inprovenents he wanted me to make. On this basis, Scott Meredith was
finally able to draw up an excellent contract with Del acorte Press.

Stanl ey was as good as his word. | still have a nine-page nenorandum of thirty-seven
par agraphs, dated June 18, 1966, containing some very acute, and occasionally acerbic,
observati ons:

1. Can you use the word "veldt" in a drought-stricken area?
6. Wiere do you find bees in a drought-stricken area? Wat do the bees live on?
9. Do | eopards grow ?

11. Can a leopard carry a nman?

14. Since the book will be coming out before the picture [sic!] | don't see why we shoul dn't
put something in the book that would be preferable if it were achievable in the film | w sh the
bl ock had been crystal-clear but it was inpossible to make. | would like to have the bl ock bl ack

in the novel
15. | don't think the verb "twittering" seenms right. We nust deci de how these fellows talk.
19. This reference sounds a little bit |like a scene from Banbi .

22. The literal description of these tests seens conpletely wong to ne. It takes away al
the magi c.

24. This scene has al ways seened unreal to ne and somewhat inconceivable. They will be saved
fromstarvation but they will never becone gorged, sleek glossy-pelted, and content. This has
barely happened in 1966. | think that one day the cube should disappear and that Moon- Watcher and
hi s boys passing a |arge el ephant's skel eton which they have seen many tines before on the way to
forage are suddenly drawn to these bones and begin noving them and swi nging them and that this
whol e scene is given sone magi cal enchantment both in the witing and then ultimately in the
filmng, and that fromthis scene they approach the grazing ani mals which they usually share
fodder with and kill one, etc.

27. | don't understand the neaning of this.

33. | prefer the previous version.... The expression "npbons waxed and waned" seens terribly
cliche. The expression "toothless thirty-year-olds died" also is a bit awful

37. | think this is a very bad chapter and should not be in the book. It is pedantic,
undranatic and destroys the beautiful transition from man-ape to 2001

Lest these extracts give a false inpression, | should also add that the nmenorandum cont ai ned
several highly flattering coments which nodesty has forced nme to omt. In fact, Stanley sonetines
overdid this. He would build up ny norale (which often needed it) by unstinted praise of sone
piece of witing I'd just produced, then, in the course of the next few days, he would find nore
and nore flaws until the whole thing was slowy whittled away. This was all part of his ceasel ess
search for perfection, which often provoked nme to renmind himof the aphorism "No work of art is
ever finished, it is only abandoned."”

| amafraid | was prepared to abandon ship before he was; but | admred himfor his tenacity,
even when | wi shed it was not focused upon ne.
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Matters cane to a climax in the summer of 1966, and | find this pathetic entry in ny |og:

July 19. Alnost all nenory of the weeks of work at the Hotel Chel sea seens to have been
obliterated, and there are versions of the book that | can hardly renmenber. |'ve | ost count
(fortunately) of the revisions and blind alleys. It's all rather depressing-1 only hope the
ultimate result ii worth it.

The reason for this gl oomwas understandable. Stanley had refused to sign the contract-after
Del acorte had set the book in type and taken an inpressive two-page advertisenent in Publisher's
Weekly. He still argued that he wasn't satisfied with the manuscript and wanted to do sonme nore
work on it. | considered witing to Dr. Leakey to get the nane of a good witchdoctor, and Scott
Meredi t h bought sone pins and wax. Delacorte and Co., fighting back corporate tears, broke up the
type. | have always felt extrenely grateful to themfor their forbearance in this difficult
matter, and am happy to have given them a nodest best seller in Tine Probe.

It was just as well that no one dreaned that another two years woul d pass before the book was
finally published, by New Anerican Library in the sumer of 1968 -nonths after the rel ease of the
movie. In the long run, everything came out all right-exactly as Stanley had predicted.

But | can think of easier ways of earning a |iving.
THE DAVWN OF MAN

Duri ng Novenber 1950 | wote a short story about a nmeeting in the renote past between
visitors fromspace and a primtive ape-man. An editor at Ball antine Books gave it the ingenious
title "Expedition to Earth” when it was published in the book of that nane, but | prefer
"Encounter in the Dawn." However, when Harcourt, Brace and Wrld brought out nmy own sel ection of
favorites, The Nine Billion Names of God, it was nysteriously changed to "Encounter at Dawn."
There the matter rests at present.

Though "Encounter"” was not one of the half-dozen stories originally purchased by Stanley, it
greatly influenced ny thinking during the early stages of our enterprise. At that time-and indeed
until very much later-we assuned that we would actually show sone type of extraterrestrial entity,
probably not too far fromthe human pattern. Even this presented frightful problenms of makeup and
credibility.

The nmake-up problens could be solved-as Stuart Freeborn |ater showed with his brilliant work
on the ape-nmen. (To ny fury, at the 1969 Acadeny Awards a special Oscar was presented for make-up
to Planet of the Apes! | wondered, as loudly as possible, whether the judges had passed over 2001

because they thought we used real apes.) The problemof credibility m ght be nuch greater, for
there was danger that the result mght |Iook |ike yet another nonster novie. After a great deal of
experimenting the whole issue was sidestepped, both in the novie and the novel, and there is no
doubt that this was the correct sol ution

But before we arrived at it, it seened reasonable to show an actual neeting between ape-nen
and aliens, and to give far nore details of that encounter in the Pleistocene, three mllion years
ago. The chapters that follow were our first straightforward attenpt to show how apenen m ght be
trained, with patience, to inprove their way of life.

It was part of Stanley's genius that he spotted what was nmissing in this approach. It was too
si npl em nded; worse than that, it |acked the nagi ¢ he was seeking, as he explained in item 24 of
hi s menorandum quoted earlier

In the novel, we were finally able to get the effect we wanted by cutting out the details and
i ntroduci ng the super-teaching nmachine, the nonolith-which, even nore inportant, provided the
essential |inking theme between the different sections of the story. In the film Stanley was able
to produce a far nore intense enotional effect by the brilliant use of slow notion photography,
extreme cl oseups, and Richard Strauss's Zarathustra. That frozen nonent at the begi nning of
hi story, when Moon-Watcher, foreshadowi ng Cain, first picks up the bone and studies it
thoughtfully, before waving it to and fro with nounting excitenent, never fails to bring tears to

nmy eyes.
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And it hit me hardest of all when | was sitting behind U Thant and Dr. Ral ph Bunche in the
Dag Hanmar skj ol d Theater, watching a screening which we had arranged at the Secretary General's
request. This, | suddenly realized, is where all the trouble started-and this very building is
where we are trying to stop it. Sinultaneously, | was struck by the astonishing parallel between
the shape of the nonolith and the UN Headquarters itself; there seened sonething quite uncanny
about the coincidence. If it is one...

The skul | - smashi ng sequence was the only scene not filmed in the studio; it was shot in a
field, a couple of hundred yards away-the only tine Stanley went on |location. A small platform had
been set up, and MoonWatcher (Dan Richter) was sitting on this, surrounded by bones. Cars and
buses were going by at the end of the field, but as this was a | ow angl e shot against the sky they
didn't get in the way-though Stanley did have to pause for an occasi onal airplane.

The shot was repeated so many tinmes, and Dan snmashed so nany bones, that | was afraid we were
going to run out of wart-hog (or tapir) skulls. But eventually Stanley was satisfied, and as we
wal ked back to the studio he began to throw bones up in the air. At first | thought this was sheer
joi de vivre, but then he started to filmthemw th a hand-held canera-no easy task. Once or
twice, one of the large, swiftly descendi ng bones nearly inpacted on Stanley as he peered through
the viewfinder; if luck had been agai nst us the whol e project mght have ended then. To m squote
Ardrey (page 34), "That intelligence would have perished on sonme forgotten Elstree field."

When he had finished filnmng the bones whirling against the sky, Stanley resunmed the wal k
back to the studio; but now he had got hold of a broom and started tossing that up into the air.
Once again, | assuned this exercise was pure fun; and perhaps it was. But that was the genesis of
the longest flash-forward in the history of novies-three nillion years, frombone club to
artificial satellite, in a twenty-fourth of a second.

[At one tine we had intended not a flash-forward but a flashback; | had quite forgotten this,
until | noticed that the four chapters that follow were originally nunbered 35 to 38. It seemns
more logical, and certainly |less confusing, to reproduce themhere, so giving this book the sane
structure as the novel -and the novie.]

FI RST ENCOUNTER

The glaciers had retreated now, and the shapes of the continents were nuch as Man woul d know
them when he nmade his first maps three mllions years hence. There were, of course, ninor

differences, the British Isles still forned part of Europe, and the causeway between Asia and
Anerica had not yet crunbled into the islands of the Bering Strait. And the Mediterranean vall ey
was still unflooded; the Pillars of Hercules would stand fast for ages yet, before the ocean broke

through and the fal se, sweet |egend of Atlantis was born.

And just what creatures will this world hold? asked Cindar as he | ooked down upon the
turning gl obe. The great ship had cone through the Star Gate only a few hours before, and the
excitement of planetfall was still upon all its crew Every world was a new chal |l enge, a new
problem with its endl ess possibilities of |ife and death- and its hope of conpanionship in this
still achingly enpty universe.

In the five centuries since he had left Eos, dindar had wal ked on thirty worlds, and devoted
at least ten years of his life to each. On two he had suffered minor deaths, but this was one of
the inevitabl e hazards of exploration. He expected to die nmany tinmes again before he returned to
his native world, now a thousand |ight-years away in normal space. As long as his body was not
totally destroyed, the doctors could always repair it.

Apart fromtheir unusual height-nore than seven feet- the creatures | ooking down upon the
worl d of the Pliocene were strikingly human; far nore hunan, indeed, than anything that yet wal ked
on the planet below. Only if one examined themin detail was it obvious that they belonged to an
entirely different evolutionary tree; Nature had rung the changes once agai n on one of her
favorite designs.

There are mllions of two-arned, upright, biped races in the universe. Thousands of them on
a dark night or in a thick fog, mght be mstaken for human beings. But there are only a few
hundred species who could nmingle undetected in the society of man-and none at all that could pass
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even the nost superficial nedical exam nation

Wth a little plastic surgery, Cindar could have passed as a nman. He was hairl ess, and there
were no nails on his six fingers and toes; these stignata of the prinmtive jungle his race had
| ost eons ago. Despite his size, he noved swiftly, with a jerky, alnost avian walk and rhythm He
t hought and spoke more quickly than any man woul d ever do, and his nornmal body tenperature was
al nost 105 degrees. His skeleton and his biochenistry were utterly inhunman, and any canni bal s
foolish enough to feast upon his flesh would surely die. Yet despite all this, one would have to
search a million worlds to find a closer approximtion to a nan.

And, like Man, he and his conpanions were insatiably inquisitive. Now that they had the power
to explore the universe, they would enjoy it to the full.

The maps, the photographi c surveys, the spectrochem cal anal yses, were all conpleted. After a
year in orbit, it was time to land. Like a stick of bombs, ten glittering spheres were ejected
fromthe thousand-foot-long nother ship, and fell toward the cl oud-w apped gl obe bel ow.

They drifted apart, spread thenselves out along the equator, and settled gently on nountain
pl ain, and swanp. Cdindar and his two conpanions floated for mles across the jungles before they
saw a good | andi ng place; then the sphere extended its three telescopic |legs and cane to rest as
delicately as a falling soap bubble, upon the Iand that would one day be nanmed Africa.

For a monent no one spoke; each wanted to savor this nmonent in silence. The three of them as
was usually the case on such expeditions, were all nenbers of the sane mating group, so neither
their bodies nor their mnds held any secrets fromeach other. This was their fifth | anding
together, and silence united them nore closely than any words.

At last, Cindar touched the control panel, and into the cabin canme the sounds of the new
world. For along tine they listened to the voices of the forest, to the sighing of the w nd
through the strange trees and grasses, to the cries of animals killing or being killed-and a
changel ess background of rmuted thunder, the roar of the great waterfall two niles away. One day
they woul d know every thread in this tapestry of sound; but now it was full of menace, and woke
forgotten fears. For all their wi sdom and sophistication, they felt like children facing the
unknown terrors of the night; and their hearts ached for hone.

The fam liar routines of the |anding procedure soon turned them back into calm professional
explorer scientists. First the little collection robots were sent rolling in all directions, to
gat her | eaves and grasses and, with luck, any small animals slow noving enough to be caught. Al
the sanpl es they brought back were exam ned in the scoutship' s sealed and automatic |ab, so that
there was no danger of contam nation. The biochenical patterns were swiftly evaluated-it was rare
to find a wholly novel one, especially on an oxygen-carbon world |like this-and the information
flashed up to the hovering nother ship, twenty thousand niles away. There seenmed to be no
virulently hostile mcroorgani sns here, but life was of such infinite conplexity that one could
never be sure. Planets could produce deadly surprises, generations after they had been decl ared
conpl etely safe.

No | arge animals came near the ship during the hours of daylight which was not surprising,
for it stood in several acres of open ground where the only cover was a few | ow bushes. But at
dusk, the picture changed, and the | and became alive as the shadows | engthened and deepened into
ni ght .

To the watchers on the ship, darkness was no handi cap. Through the infrared periscope they

could see the world around themas if it were still daylight; they could follow the shy herbivores
on their way to the waterholes, and could study the tactics of the great predators who hunted
them There were still tigers inthis land, with twin sabers jutting fromtheir jaws; but in

another mllion years they woul d be gone, and Africa would belong to the lion

It was slow, sonetinmes exasperating, but always fascinating work-making a census of a world
one could not touch. Several tinmes Cindar noved the ship a few nmiles to change the vantagepoint,
and to nake sure that the aninals and plants forned a representative sanple. And in the second
week, they found the hominids. It was the din through the |ong-distance nicrophones that drew
attention to them As Cindar swng the periscope in the direction of the uproar, he found that
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his view of the disturbance was partly bl ocked by trees, but he could see enough to rmake it
unnecessary to nove the ship.

About half a mile away, in a small clearing near the bank of an al nost dried-up river, a
| eopard had nmade a kill. It was crouched over sonme unfortunate victi mwho had presumably been
drinking at the water's edge, and was snarling angrily at a hostile chorus fromthe surrounding
trees. There were dark, shadow aninmals of fair size noving through the branches of those trees,
and it was sone tine before Cindar could get a good view of one. But suddenly, as he tracked
through the foliage, he came upon a clear |ine of sight-and | ooked straight into a hairy
caricature of his own face.

The creature was screaming with rage as it danced up and down on the tree linb, directing its
fury at the | eopard. On other branches, its conpanions were doing the sane, and though they coul d
not harmthe killer they were obviously annoying it, for presently the big cat started to nove
away, dragging the bl oody carcass of its victimby the leg. As the body rolled over, dindar found
hi nsel f once again looking into the distorting mrror of tinme.

He had seen the reconstructions of his own ancestors, five or ten mllion years ago; the mask
now stiffening into a grimace of death night have belonged to any one of them There was the sane
I ow, ridged forehead, close-set eyes, nuscular but chinless jaw, protruding teeth. It was not the
first time he had met this pattern, for variations of it were conmon on many worlds, yet it always
filled himw th wonder, and with a sense of kinship that spanned the evol utionary gulfs.

The | eopard and its victimvani shed fromview, the chorus of fear and anger died away.
dindar watched, and waited.

Slowly and cautiously, the hom nids cane down fromthe trees, in which they did not seemto
be conpletely at hone. They wal ked on all fours, but fromtine to tine reared up on their hind
Iinbs and took several steps in an upright position. Abruptly, as if they had spotted the | eopard
again, they all fled in panic, away fromthe river and the trees. As they ran, they became true
bi peds, covering consi derabl e di stances without their forelinbs touching the ground.

Cindar followed themwith sone difficulty, and at first thought he had | ost them Then he
spotted their brown figures swarm ng up the alnost vertical face of a sandstone cliff, heading for
a cave sone fifty feet fromthe ground. It was a well-chosen refuge, for the entrance was too high
to be reached by the great cats. Such a choice of dwelling place m ght be instinctive, but it
m ght al so indicate the dawn of intelligence. These creatures, Cindar told hinself with nounting
excitenent, would certainly nerit watching.

Through |l ong but fascinating hours at the periscope, he grewto know themall, and to |earn
the pattern of their behavior. There were only ten of themfour nales, three females, three
i nfants-and physically they were uni npressive specinens, living always on the edge of hunger. Mst

of their food was obtained by foragi ng anong grasses and shrubs, but they were not exclusively
vegetari an. They ate meat whenever they could get it, which was seldom for they were inefficient
hunters. About the only aninmals that fell prey to themwere tortoises, small rodents, and
occasional fish that they could catch in the shallows of the river

Because they did not possess the sinplest tools, they could not even take proper advantage of
such rare and accidental windfalls as a mred el ephant, or an antel ope that had broken its |eg.
The neat would rot before they could tear it all out with their teeth; and they could not fight
off the big carnivores that would be attracted to such a feast.

It was a wonder that they had survived, and their future did not |ook prom sing. Cindar was
not in the | east surprised when one of the infants died, apparently of starvation, and the little
body was thrown out of the cave for the hyenas to carry away. These creatures had not yet | earned
the useful acconplishnment of burying their dead, lest they lead wild aninals to the |iving.

But Clindar, with the experience of many worl ds behind him knew that appearances could be
deceptive. These unprepossessi ng near-apes had one great advantage over all the other creatures of

their planet. They were still unspecialized; they had not yet becone trapped in any evol utionary
cul -de-sac. Alnost every aninal could beat themin sonme respect-in strength, or speed, or hearing,
or natural armanent. There was no single skill in which the hominids excelled, but they could do
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everything after a fashion. \Were the other animals had becone virtuosos, they had specialized in
a universal nediocrity-and therein, a mllion years hence, mght lie their salvation. Having
failed to adapt thenselves to their environment, they m ght yet one day change it to suit their
own desires.

O her hurmanoid races, tinmes w thout nunmber, had taken a different road. Cindar had seen
either with his own eyes or through the records of other explorers, those who had chosen to
speci al i ze-though the choice, of course, was never a conscious one. He had seen near-nmen who coul d
run like the wind, swimlike fish, hunt in the dark with sonar or infrared senses; on one world of
exceptionally low gravity he had even encountered nen who could fly. Mst of these specialists had
been extrenely successful; so successful that they had had no need to develop nore than a
rudi mentary intelligence.

And t herefore they were dooned, though they might flourish for a mllion years. Sooner or
|ater, the environnent to which they were so perfectly adapted woul d change, and they could not
change with it. They were too far fromthe crucial fork in the evolutionary road ever to retrace
their steps.

On this world, the choice renained; the irrevocabl e deci sion between brain and body had not
yet been made. The future was still in the balance. Here, on this tropical plain, the bal ance
m ght be tipped-in favor of intelligence.

MOON- WATCHER

It was surprising how quickly all the animals grew accustoned to the ship; because it did
not hing, and nerely stood notionless on its tripod of |egs, they soon canme to regard it as part of
the |l andscape. In the heat of noon, lions would shelter beneath it, and sonetinmes el ephants and
dinotheria would rub their thick hides against the landing gear. Clindar preferred to choose a
monent when none of the |arger or nore dangerous beasts were around when he nmade his first exit

Fromthe underbelly of the ship a transparent, cylindrical tube ten feet in dianeter |owered
itself until it had reached ground | evel, down this, in an equally transparent cage, rode d i ndar
and his equi pnment. The curving walls slid open, and he stepped out onto the new world.

He was insulated fromit, as conpletely as if he were still inside the ship, but the flexible
suit that surrounded himfromhead to foot was only a ninor inconvenience. He had full freedom of
moverent, for there was no external vacuumto nake the suit stiff and rigid. Indeed, he could even
breat he the surroundi ng atmosphere-after it had been scrubbed and filtered and purified by the
smal | processing pack on his chest. The air of this planet mght carry | ethal organisns, but it
was not poi sonous.

He wal ked slowy away fromthe ship, feeling his balance in this alien gravity and
accustonming hinmself to the weight of his equiprment. Besides the usual comrunication and recordi ng
gear, he was carrying nets, snall boxes for specinens, a geologist's hammer, a conpact expl osive

powered drill, and a coil of thin but immensely strong rope. And though he had no offensive
weapons, he had sone extrenely effective defensive ones. The | and through which he was wal ki ng
seemed absolutely barren of animal life, but he knew that this was an illusion. Thousands of eyes

were watching himfromtrees and grass and undergrowth, and as he noved slowly al ong one of the
trails which the herbivores had beaten to the waterhole, he was al so conscious that the norma
patterns of sound had changed. The creatures of this world knew that sonething strange had cone
into their lives, there was a hushed expectancy about the |and-a subdued excitenent that

communi cated itself to dindar. He did not anticipate trouble, or danger; but if it came, he was
ready for it.

He had al ready chosen his vantage point, a large rock about a hundred yards fromthe watering
pl ace where the hom nid had been killed. Near the sunmt was a cave formed by two boul ders resting
agai nst each other, it would provide just the shelter and conceal nent he needed. Such a desirable
resi dence was not, of course, enpty, it contained several |arge, indignant, and undoubtedly
poi sonous snakes. He ignored them since they could not harm himthrough the tough yet al nost
i nvi si bl e envel ope of his suit.

He set up his caneras and his directional microphones, reported back to the ship, and waited.
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For the first few days he nerely observed without interference. He | earned the order in which
the various aninmals cane to the water, until he could predict their arrival with fair accuracy.
Above all, he studied the little group of hominids, until he knew them as individuals and had
christened themall with appropriate private names. There was Greypate, the ol dest and nost
aggressive, who donminated all the others. There were Crookback and One-Hand and Broken- Fang, but
the nost interesting was the young adult that dindar had call ed Moon-Wat cher, because he had once
spotted himat dusk, standing on a |low rock and staring notionless into the face of the rising
nmoon. The posture itself was unusual, for the homi nids sel domstood erect for nore than a few
seconds at a tine, but even nore striking was the suggestion of conscious thought and wonder.
Perhaps this was an illusion; yet Cindar doubted if any other inhabitant of this world ever
stopped to stare at the moon. Nor was it, in this environnment, a very sensible thing to do.

Clindar was strangely relieved when the creature started to trot back toward its cave, away from
the unsl eeping perils of the night.

Hs first attenpt to collect specinmens was not a success. A small antel ope, with graceful
corkscrew horns, had apparently becone detached fromthe herd and was wandering along the trail to
the waterhole in a rather distracted manner. Cindar got it in the sight of his narcotic gun
aimed carefully at the fleshy part of the flank, and squeezed the trigger. Wth barely a sound,
the dart whispered to its target.

The antel ope started, though no nore violently than if a nosquito had bitten it. For a noment
there was no other reaction-but the biochem sts had done their work well. The ani mal wal ked three
or four paces, and then collapsed in a heap

Cindar hurried out of the cave to collect his victim He was hal fway down the sl oping
rockface when there was a flash of yellow, and al nost before he had realized what had happened,
the antel ope was gone. A passing |leopard had outsnmarted an intelligence that could span the
Gal axy.

Sorme hunters woul d have cursed; dindar nerely | aughed and went back to his cave. Two hours
| ater, he shot Moon-Watcher

He reached the fallen homnid only seconds after the flying dart. Beneath its hairy pelt the
body was well muscl ed but undernourished, he had no difficulty at all in lifting it and carrying
it back to the ship, where a thorough exam nation could be nade.

Moon- WAt cher was still unconscious, but breathing steadily, when the el evator took himup
into the ship. He slept peacefully in the seal ed test chanber for many hours, while scores of
instrunments neasured his reactions and beans of radiation scanned the interior of his body as if
it had been nade of glass. H's head was shaved, with considerable difficulty, for the hair was a
matted and wel | - popul ated tangle, and el ectrodes were attached to his scalp. In the nother ship
t housands of miles above the earth, the great conputers probed and anal yzed the patterns of
cerebral activity, so nmuch sinpler than their own; and presently they delivered their verdict.

When it was all finished, Cindar carried Moon Watcher back to the el evator and down to ground
level. He left himstill unconscious, propped up against one of the |landing | egs, and guarded him
fromthe ship until he had come to his senses. He would have done the sane with any ot her ani mal
centuries of traveling through the enpty wastes of the universe had given himan intense reverence
for life in all its forms. Though he never hesitated to kill when it was necessary, he always did
so with rel uctance.

Presently Mbon-Watcher stirred drowsily, scratched his newy bared scalp with obvious
astoni shrent, and staggered to his feet. He proceeded for a few yards in a wavering line, then
becanme aware of the ship | oonmi ng above him and stopped to examine it. Perhaps he thought it was
some peculiar kind of rock, for he showed no signs of alarm After a few ninutes, now nuch
steadi er, he set off briskly in the direction of his cave, and soon di sappeared from vi ew.

When the intelligence profiles and brain-capacity assessnents canme down fromthe nother ship,
Clindar brooded over themfor a long tinme, discussed themw th his colleagues, and asked the
computers far overhead for their extrapolations into the future. There was potential here- severa
billion brain cells, as yet only |oosely interconnected. Wether that potential could ever be
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reali zed depended on tinme and luck. Tine could not be hurried; but |uck was not altogether beyond
the power of intelligent control

Here was a situation common in the history of stellar exploration, though it was new to

Clindar hinself. Oten the ships of his people had arrived at a world where sone creature was at

t he wat ershed between instinct and conscious thought, and in the early days there had been much
debat e about the appropriate action. Sone argued that it was better to stand aside and to | eave
the ultimte decision to chance and nature; but when this was done, the result was al nost al ways
the sane. The universe was as indifferent to intelligence as it was to life, left to thensel ves,

t he dawni ng ninds had | ess than one chance in a hundred of survival. Mst of them achi eved no nore
than a tragi c consciousness of their own doom before they were swept into oblivion

In these circunstances, the choice was clear-though not all races would have been
sufficiently unselfish to nake it. Wen an energi ng species could be hel ped, aid was given. But
too nmuch assistance could also be fatal, and it was necessary to aimfor a m ni num of
interference, lest the rising culture become no nore than a distorted echo of an alien society.

For in the long run a species, like an individual, had to stand on its own feet, and find its
own destiny. Cindar was very well aware of this, as he studied the hom nids and prepared to play
God.

There had been a heavy rainstorm and the world around himwas tantalizingly fresh and
sparkling beyond the inperneable barrier of his suit. On such a norning, it seened a crine to
kill, nor was there any exoneration in the know edge that thousands of hidden deaths were
occurring every minute in this shining |and.

The hunter fromthe stars stood at the edge of the Savannah, choosing his victim Qut to the
hori zon he coul d see uncount abl e nunbers of gazelles and antel opes and wi | debeest and zebras-or
creatures whose descendants woul d one day bear these names-browsing on the sea of grass. He raised
hi s weapon to his shoulder, ainmed through it like a tel escope, and pressed the firing stud. There
was a flicker of light, barely visible in the fierce glare of the African sun, and a young gazelle
dropped so swiftly and silently that none of its conpanions took the slightest notice. Even when
Clindar wal ked out to collect the body-unnarked except for the charred hol e above the heart-they
trotted only a few yards away and regarded himwith only nmld alarm

He threw the gazelle over his shoulder and set off at a brisk walk toward the cave of the
hom ni ds. Before he had gone three hundred yards he realized, with sone anusenent, that he was
bei ng stal ked by a saber-toothed tiger that had energed fromthe undergrowth at the edge of the
pl ai n.

He put down the gazelle and turned to face the great cat. Wen it saw that he was aware of
it, the tiger grow ed softly and opened its jaws in a terrifying display of fangs. At the sane
nmoment, it quickened its pace

Cindar also wasted no tine. He threw a switch on his suit, and at once the air was rent by a
hi deous, undul ating how as of a thousand souls in torment. Qut on the plain, the flocks of
her bi vores began to stanpede, and even above the cacophony of the siren he could hear the drunmn ng
of their hooves like a distant thunder.

The tiger reared up on its haunches, slashing viciously at the enpty air in its surprise.
Then it dropped back to the ground and, to Cindar's utter astonishnent, continued its advance. It
was very brave, or very stupid, or very hungry. In any event, it was very dangerous.

Clindar whi pped his projector into the firing position, and barely had time to defocus it
before the tiger charged. This tine there was no visible flash, for the beam fanned out over too
wi de an area to produce its characteristic scintillation. But when the tiger reached the ground it
was already blind, for it had stared into the Ilight of a hundred suns. dindar had no difficulty
in avoiding it as it staggered away, shaking its massive head fromside to side in confusion

It would be at | east an hour before the nmagnificent beast's sight returned to normal; as it
tottered away, Cindar hoped that it would not injure itself by crashing into any obstacles.

There were no nore interruptions in his norning wal k, and presently, not even wi nded by his
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exertions, he arrived at the cliff face where the hom nids lived. Keeping in full view, and making
as much noi se as possible, he placed his offering i nredi ately beneath the opening of the cave.
Then he noved back a hundred yards, sat down, and waited with the patience of a being who had

al ready seen a thousand birthdays and could, if he wi shed, see endl ess thousands nore.

There nust, he knew, be many eyes watching himfromthe darkness of the cave, and behind
those eyes would be dimbrains in which fear and hunger strove together. It would be rare indeed
for the hom nids to encounter such a windfall as this, for the gazelles could outrun themeasily
and they had not yet invented any of the arts of the hunter.

It was a full hour before the ol dest of the nal es appeared in the shadows of the opening,
started outside for a few seconds and then di sappeared again into the gl oom Nothing el se happened
for another hour or so then dindar's friend Mon-Watcher energed, |ooked around nervously, and
started to descend the face of the cliff. He scuttled across to the dead gazelle, which was now
surrounded by a cloud of buzzing flies, and paused here for a noment, obviously torn with
agoni zi ng i ndeci si on.

Clindar could read the creature's mnd with the utnost ease. Shall | feast here, it was
saying to itself, and risk being eaten nyself-or shall | carry this banquet back to the safety of
the cave-where | will have to share it with the others?

Moon- Wat cher sol ved his excruciating problemby a conpronmise. He buried his fangs in the neck
of the gazelle, and with great difficulty, tore out a hunk of bloody nmeat. Then he threw the
corpse over his shoul der and swarned up the rockface with quite astonishing speed.

Lesson one was over. Feeling very satisfied, dindar went back to the ship. He did not expect
that the honinids woul d | eave the cave again that day.

Seven gazelles and two antel opes | ater, he had nade consi derabl e progress. Wen he left his
present at the foot of the cliff, the whole fam |y would enmerge and quarrel over it. Their table
manners |l eft nuch to be desired, but they were beginning to take himfor granted. Though he sat in
full view, a strange and utterly alien figure in his shinmering protective envel ope, they appeared
quite unafraid of him Every day he had noved a little closer, until now he sat within fifty feet
of the dining place.

Bef ore the hom nids becane conpl etely dependent upon him and forgot how to fend for
t hensel ves, he woul d take the next step

G FT FROM THE STARS

Jupiter was a brilliant star, alnost vertically above him as Cindar wal ked through the
sl eepi ng bush an hour before dawn. Up there, half a billion mles away, was the entrance of the
Star Gate, and the road across the light-years that led to his infinitely nore distant hone. It
was a road with many branches, nost of themstill unexplored and | eading to destinations which
wer e perhaps uni magi nabl e. Down a few of those byways were the lonely civilizations scattered so
sparsely throughout this armof the galactic spiral. One day this world m ght be among them but
that time could not conme for at least a million years.

The homi nids never left their cave during the hours of darkness, but dindar could hear them
barki ng and quarreling sleepily as they prepared to neet the new day. He placed his bribe-a young
boar-at the foot of the cliff, where they were bound to pass. This tine, however, he did not
wi thdraw. He sat down only a few feet away fromthe sacrifice, and waited.

The stars faded fromthe sky, Jupiter last of all. Presently the rays of the rising sun began
to gild the face of the cliff, noving slowy downward until they shone straight into the cave.
Then, fromthe interior, canme a sudden excited chattering, and the high-pitched "EekEek" which
Clindar had grown to recognize as an alarmsignal. The hom nids had spotted him

He could see their hairy figures nilling around in the entrance, undeci ded what to do next.
If they did not pluck up enough courage to come down in a reasonable tinme, dindar would | eave.
But he would take the boar with him and hope that they woul d draw the concl usion that food and
friendship were inseparably |inked.
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To his pleased surprise he did not have long to wait. Mving slowmy but steadily, Mon-
Wat cher was descending the face of the cliff. He got to within twenty feet of ground |evel and
then paused to survey the situation. Presumably he still felt quite confident that he was safe,
and in ordinary circunstances he would have been right. Only a ninble ape, and not one of the
great cats, would be able to scale this alnost vertical rock.

Cindar pulled a knife fromhis equipnent belt, and, with rather nore energy than skill,
started to disjoint the boar. It nust, he thought, look |like nmagic to MbonWatcher to see how
swiftly the tough neat cane apart; he was performng in a few seconds acts which took the hom nids
many ninutes of tearing and biting. Wien he had detached a foreleg, he held it out to his
fasci nated spectator.

He was patient, and Moon-\Watcher was hungry, but the result was not inevitable. For many
m nutes the creature hovered hesitantly on the face of the cliff, descending a few feet, then
hastily scranbling upward again. At last it made its decision, and gathered all its courage
together. Still prepared for instant flight, Mon-Watcher dropped fromthe face of the cliff and
started to sidle towards Cindar, approaching himin a cautious, crab-w se manner. Every few steps
he stood upright for a second, grimacing and showing his teeth. He was obviously trying to
denonstrate that he could defend hinself if the need arose.

It took himseveral mnutes, with nunerous retreats and hesitations, to cross the |ast few
feet. Wiile he was doing this, dindar pretended to chew avidly at the |l eg of boar, holding it out
invitingly fromtinme to tine

Abruptly, it was snatched fromhis hand, and in seconds Moon-Watcher was hal fway up the
cliff, carrying his prize between his teeth. Patiently, Cindar started to slice away at the
carcass once nore, waiting for the next nove. It cane within the hour, when Mon-Watcher returned
for a second helping. This time, Gaypate and Broken Fang followed himpart of the way down the
cliff face, anxious to see how it was done.

So the experinent in primtive diplomacy continued, day after day-sonetinmes in the norning
before the hom nids had | eft their cave, sonetimes in the evening as they returned fromthe day's
foraging. By the end of a week, Cindar had becone accepted as an honorary nenber of the tribe.
They were conpletely unafraid of him and would squat in a circle watching his actions froma few
feet away. Sonme of the infants would scanper over and touch him until scolded by their nothers;
but the adults still avoided direct contact. They were inquisitive, but not yet friendly.

To dindar it was a weird, al nbst unreal existence, this daily switching between two worlds a
mllion years apart. Wiile his colleagues were probing the planet with the nost advanced
instruments of their science, he was nmentally identifying hinself with creatures who had barely
reached the dawn of reason. He had to see through their eyes, renenber the linitations of their
clumsy fingers, imagine the slow processes of their brains when they were confronted with
sonet hi ng new. Fortunately, there was the experience of others to guide him when he was aboard
the scoutship, he woul d search the records of the past, |earning what earlier expeditions had
done, on other worlds. He could profit fromtheir successes, and avoid their mnistakes.

Because speech still lay a mllion years in the future, the only way to instruct these
creatures was by exanple. And because his people excelled in anything they turned their mninds to,
Clindar was soon the nost efficient hunter on the planet. He was surprised, and a little
di sturbed, to find how nuch he enjoyed it. The ancient instincts had not wholly died, even though
it had been a hundred thousand generations since they had | ast been given rein.

Hi s favorite weapon was the thighbone of one of the |arger antelopes; with its knobbly end,
it formed a perfect natural club, rmuch superior to any branch that could be wenched off a tree.
Wth a single well-placed blowit could kill animals up to the size of the hom nids thensel ves,
and it could drive off creatures that were far larger. Cindar was anxious to prove this, and had
t hought of staging a denonstration. As it turned out, his wish was granted wi thout any deliberate
pl anni ng.

The horde-it could not yet be granted the nane of tribe-had now conpletely identified him
with food, and the mal es were ready to foll ow hi mwherever he went. Even those fenal es who were
not burdened with infants woul d sonetines stop gathering | eaves and fruit to acconmpany him in the
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hope of profiting fromhis success.

They found the dead zebra only a few hundred yards fromthe scoutship, surrounded by the
hyenas that had run it down. There were six of the nmangy, unprepossessing scavengers worrying the
carcass; confident that nothing smaller than a lion could disturb them they continued their
feasting as Cindar approached. Behind his back he could hear his pupils chattering nervously as
they kept their distance.

The hyenas | ooked at Cindar warily, snarling and holding their ground, as he canme nearer. He
was the first biped they had ever seen-indeed, the only biped in all this world-but his
strangeness did not alarmthem They were certain that they could protect their spoils.

A second later, they were not so sure. Cindar advanced on themlike a whirlwind, a club in
each hand-for he was conpletely anbi dextrous-and started raining blows on the startled beasts. Too
astoni shed to fight back, they fled, yel ping hideously; then one of themregai ned his courage,
spun around, and | aunched hinmself straight at Cdindar's head.

That was good; it nmust not seemtoo easy, or the hominids would put too great a faith in
these primtive weapons, and get thenselves into disastrous situations. They nust learn that a
club would not nake theminvincible, and that the outcone of a fight would still depend on their
own skill and strength.

Nevert hel ess, Cindar cheated, it was not really a fair denonstration, though it served its
purpose admirably. He was far nore powerful and better coordi nated than these clunsy ape-nen, and
in an energency he could nove with a speed which very few animals on this world could nmatch.

Mor eover, he was conpletely protected by the flexible yet incredibly tough filmthat insulated him
fromthe microscopic killers that teemed in air and soil. The hyena did not really have a chance

Cdindar had already noved aside as it went hurtling by him drifting past in slow notion to
his accel erated senses. He caught it one terrific blowwth the club as it sailed by-nisjudging
his strength, because the bone splintered and snapped and he was | eft holding the stunp in his
hand. But it did not matter, the hyena was dead before it reached the ground. The others, who had
turned to watch the fight and were prow ing hopefully in the near distance, did not wait for a
further denonstration.

During the fight, the hominids had al so kept their distance, but at |east they had not been
scared away. Now they approached with a kind of nervous eagerness, their attention equally divided
between Cindar and his victim

Moon- Wat cher, always in the forefront, reached himfirst. He edged over to the slain hyena,
put out a cautious paw, touched the body, and quickly withdrew. Twi ce he repeated this, until he
was convi nced that the animal was really dead. Then his jaw dropped in a com cal expression of
astoni shrent, and he stared at Cindar as if he could not believe his eyes.

dindar held out the second, unbroken dub in his right hand, and waited. This was the nonent;
no better one would ever cone. |If Mon-Watcher had not | earned the | esson now, he woul d never do
so.

The hominid canme slowy toward him then squatted down only five feet away; he had never
approached so closely before. Holding his head slightly on one side in an attitude of intense
concentration, he stared at the bone held rigidly in dindar's hand. Then he reached out a paw and
touched the crude club.

His fingers grasped the end, and tugged gently at it. Cindar held firmfor a noment, then
rel eased his grip.

Moon- Wat cher drew the bone away fromhim |ooked at it intently, then began to sniff and
nibble at it. A spasm of disappointment shot through Cindar's mind; the | esson was already
forgotten. This was just another norsel of food-not a key to the future, a tool that could lead to
the mastery of this world, and of nany ot hers.

Then Moon-Wat cher suddenly renmenbered. He junped to his feet, and began to dance around
waving the club in his right paw As long as he kept noving, he could rear alnost upright; only
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when he stood still did he have to use his free forelinb as a support. He had al ready begun to
make the awesome and irrevocable transition from quadruped to biped.

The little dance | asted about five seconds; then Mon-Wtcher shot off on a tangent. He raced
toward the dead hyena in such a frenzy of excitenment that his conpani ons, who had al ready started
to quarrel over the feast, scattered in fright.

Ankwardly, but with an energy that made up for his lack of skill, Mon-Watcher began to pound
the carcass with his club, while the others | ooked on with awed astoni shnent. Cindar al one
under st ood what was happeni ng, and knew that this world had cone to a turning point in time. To
the npbst pronmising of its creatures, he had given the first tool; and the history of yet another
race had begun.

FAREWELL TO EARTH

During the next five years, as the scoutships drifted far and wi de over the face of the
pl anet gathering thousands of specinmens and millions of items of information, Cindar revisited
the homi nids many times. He never went hunting with them again; they had |l earned that |esson with
ast oni shi ng-i ndeed, with om nous-speed, and all the males now knew how to use cl ubs when the need
arose. Instead he had tried to introduce other tools, of which the npst inportant were stone
kni ves and hanmmers.

These small hand tools, crude though they m ght appear at first sight, represented a gigantic
leap forward in technology. They nmultiplied the efficiency-and therefore the chance of survival -of
their users many times. Wth a properly shaped flint one could dig up tough roots and hack off
succul ent branches which woul d ot herwi se be exhausting and | aborious to collect. And a snall,
round pebble that fitted the hand nicely could split bones to get at the marrow, or crack ani na
skulls to reach the tenderest and nost well-protected of all neat.

One day, if all went well, the hominids would not only use tool s-they would nake them and
they woul d nake them of netal and of plastic and, in the end, of pure fields of force. But how
they woul d use those tool s-whether for good or for evil-was beyond prediction, and to be reveal ed
only by the passing of the ages.

They had been given their initial inmpetus, and that was all that one could, or should, do for
a species at this level of intelligence; the rest was up to them The outcone m ght yet be
di sastrous, as it had often been in the past. Failures could not be avoided, but they could be
expunged; if one world was | ost, there were many others. For Cdindar's race, driven by inpul ses
long buried in their own infancy, were gardeners in the field of stars. They sowed, and often they
reaped. But sonetinmes they had to weed.

For the last time, Cindar stood on the African plain, brooding over his experinent with
destiny. Above him |l oonmed the gl obe of the scoutship, already throbbing with the energies that
woul d soon carry himup to the lonely heights of space. And on his shoul der, conpletely unafraid,
sat one of the little ape-children, searching hopefully for lice and salt crystals in the fol ds of
his outer clothing. dindar had | ong since been able to discard his protective envel ope; he was
now i nmune to the mcro-fauna of this world, and carried nothing in his own body that could
destroy the life around him

A few yards away, the nother homi nid was plucking berries; she had ignored her child
completely, as if quite confident that it was in safe hands. She could never guess. thought
Cindar, how nuch this little creature's chances of survival had inproved. The tribe had
prospered, thanks to the tools and weapons he had given it; no longer was it starving and
def ensel ess. Even the big cats had begun to avoid these ani mal s whose forelinbs, though they had
no claws, could inflict such stinging pain.

A series of nusical notes sounded fromthe comunicator at Cindar's waist; his friends were
growi ng inpatient. He could not blane them all these years they had renmined insulated fromthis
worl d, while he took the risks- and the rewards. Their turn would cone |later, on other planets,
whil e he watched the instruments and recorders fromthe safety of the ship. Were was Mon-

Wat cher? Not far away, he was sure. He gave the three piercing whistles that the hom nid had
| earned to recognize as his signal, and waited.
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A fewmnutes later, there was a rustling in the undergrowh, and Moon- Wt cher energed,
carrying a snmall gazelle over his shoulder. He grimaced and chittered with pleasure at the sight
of his friend, and started to lope toward himw th the awkward but swift three-Ilinbed gait he
enpl oyed when one of his forepaws was hol di ng sonet hi ng.

In the last five years Mon-Watcher had nmatured and aged a good deal, and was now nearing the-
doubtl ess violent-end of his short life. But he was in good condition, with only a few bald
pat ches on his chest and thighs and he was well fed. He had lost his left ear in a fight with a
hyena a few nonths ago, and that in itself was a sign of progress. None of his ancestors would
have dreamed of conpeting with the snarling scavengers of the plains.

Still carrying the infant on his shoul der, Cindar noved out fromthe shadow of the ship to
meet his friend. Perhaps the baby was Mon-Watcher's; there was no way of telling, for mating
anong the hom nids was conpletely prom scuous and stable famly relations were still ages in the

future. The infants were indiscrimnately nothered by all the females, and cuffed out of the way
by all the nales.

Thi s open place would do well enough. dindar reached out his hand toward Mbon-Wtcher, and
waited. In the early days the hom nid had avoided all contact, especially when he was carrying
food, but now he was no longer in the least shy. Trustingly, he held out his free hand toward
Clindar, and for the last tinme they touched across the gulfs that sundered them

Cdindar tugged the hairy paw upward, so that MonWatcher stood teetering on his hind legs. in
the position his renpte descendants nust one day assune if they were ever to free their hands and
their mnds. He turned his face toward the ship, and gave the slight twi st of the head that
signified "now." The brief affirmative tone cane from his communi cator al nost at once, and he | et
Moon- Watcher's hand drop back to the ground.

Ages after the little hom nid s bones had dissolved into dust this recording of their
farewel | would still exist, to be recalled whenever Cindar pleased. He would add others to it, in
the years and the nmillennia that |ay ahead, until the tinme came-if it ever did-when at |ast he was
tired of the Universe, and of inmortality.

Silent as rising snoke, the bubble of the scoutship lifted fromthe African plain and
dwi ndl ed into the sky. Mon-Watcher never saw it go; the gazelle he had killed now engaged his
full attention. Soon he would forget his visitor-but not the gifts he had brought fromthe stars.

And his descendants would use them with ever increasing skill, until it was time for the
next meeting.

There was one small but inmportant matter still to be arranged, and the ship |anded briefly on
the Moon to do it. In the lunar midnight, the cold rocks split and scattered as the traction
fields tore into them digging the cavity that would protect the Sentinel fromall foreseeable
accidents of tine and space. The bl ack tetrahedron was set upon its supporting apron, and then
sealed off fromthe light of the sun and the light of the earth. The broken rock was poured back
into place; in a few thousand years, the incessant rain of meteor dust would have hi dden the scar
conpl etely.

But the buried nmachine's nmagnetic signal would shout its presence to the enpty sky, and any
intelligence that came this way could not fail to observe it. If, ages hence, Moon-Wtcher's
descendants attained the freedom of space, they nust pause here on the way to the stars, and those
who had set themon the road woul d know that they were com ng, and woul d prepare to wel cone t hem

O it might be that a culture would arise on this planet flourish briefly in the innocent
belief that the universe revolved around it, and then sink back once nore into the dimtwlight of
preconsci ous thought, rejoining the ani mal ki ngdomfromwhich it had enmerged. Such civilizations
were too numerous to be counted, far |ess examned, in this galaxy of a hundred billion worlds.
Though they might contain many nmarvel s and hold nmuch of interest, yet one had to pass them by
I ndeed, few lasted | ong enough for a second visit; they were epheneral flashes of intelligence,
flickering like fireflies in the cosm c night.

But once a species had begun to nove out fromits native world, and had becone aware of the
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uni verse around it, it was worthy of attention. Only a space-faring culture could truly transcend
its environment, and join others in giving a purpose to creation. Therefore such cultures had to
be detected and cheri shed, when they nerited it, which was not always the case. The sentine
beacons that now kept hopeful watch upon nore than a nmillion planets sonetinmes brought bad news as
wel | as good.

As the ship |lifted fromthe heart of Tycho, Cdindar caught one last glinpse of the bl ue-green
gl obe hanging notionless in the lunar sky. Africa was turned toward him warnming itself in the
rays of the hidden sun. He wi shed he could have stayed | onger-a hundred years, at |east-but new
worl ds were calling, far down the unimagi nabl e convol uti ons of the Star Gate.

It was unlikely that he would ever know the outcome of the chain reaction he had started
here; the chances were that it would die out in a few generations, and | eave no trace. In these
early stages disease or changing climate or accident could so easily w pe out the glimering,
predawn intelligence, before it was strong enough to protect itself against the blind forces of
t he Uni verse.

For if the stars and the gal axies had the | east concern for mind, or the slightest awareness
of its presence, that was yet to be proved.

THE Bl RTH OF HAL

The novi e 2001 has often been criticised as |acking human interest, and having no rea
characters-except HAL. In leaping straight fromthe Pleistocene into space, Stanley Kubrick
bypassed all the problens that woul d have been invol ved in devel opi ng the personal backgrounds of
the astronauts, the political and cultural inmpact produced by the discovery of the nonolith, and
the general details of life at the beginning of the next century. W could have witten a whole
book about that; in fact, we did...

And when we had done so, we realized that it was irrelevant to the main thene of the novie.
To have devel oped all this background naterial -besi des addi ng a coupl e of hours to the running
time and several mllions to the cost-would have thrown the whole story out of focus. So the nove
contains only a few pages set on Earth, 2001 AD, while the filmignores the subject conpletely,
and junps straight into space.

One of the problems facing any science-fiction witer who is aimng for the general public is
how much to explain, and how much to take for granted. He nmust try not to | eave his readers
baffl ed, but at the same tine nust avoid those disguised | ectures which are all too typical of the
genre ("Now tell ne, Professor...."). At one tine, Stanley hoped to get around this problemas far
as the novie was concerned-by opening with a short docunentary-type prelude, in which noted
scientists and phil osophers would establish the credibility of our thene. Wth this idea in m nd
he sent Roger Caras around the world, to interview, on film more than twenty authorities on
space, conputers, anthropol ogy-even religion. They included the astrononers Harl ow Shapley, Sir
Bernard Lovell, Fred Whipple, Frank Drake; Dr. Margaret Mead (who was a space bug | ong before
Sputni k) and the great Russian scientist A 1. Oparin, the first man to point out (in the 1920's)
a plausible way in which life could arise fromthe sinple chemicals of the primtive Earth.

These interviews, many of them quite fascinating, were never used-a fact which understandably
upset sonme of the distinguished and busy nen involved. (Transcripts of several interviews nay be
found in Jerry Agel's The Making of Kubrick's 2001.) But as it turned out, to have incorporated
themin the filmwould have been aesthetically inpossible; it also proved to be unnecessary. W
did not have to educate the public, as the headl ong rush of astronautical events did it for us.

While the filmwas in production, the first space rendezvous (Genini VI and VII) took place
Luna I X landed in the Ccean of Stornms and gave us our first close-ups of the lunar surface froma
di stance of a few inches. (Too late to help the Art Departnent-all our |unar scenes had al ready
been shot-but fortunately our educated guesses had been pretty close to the reality.) Most
astoni shi ng and unexpected of all-the discovery of the first apparently artificial radi o sources
in outer space was announced just a month before the novie was premiered. (April 1968). W now
believe that the so-called "pul sars” are natural objects (neutron stars), but it was interesting
to see how ready the public and the scientists were to consider seriously the "Little G een Men"
hypot hesi s.
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And at the end of that sanme year, Apollo 8 |ooped round the Moon, and hal f the human race
heard that unforgettable Christnmas nessage fromanother world. It was just as well, therefore,
that Stanley had thrown his audience straight into space, without wasting time on prelimnaries. A
cautious, pedestrian approach would have resulted in instant obsol escence.

Nevertheless, | was quite sorry to | ose many of the Earthbound sequences, which established
t he background for the expedition to Jupiter (or Saturn, as we |later decided in the nove
version). They included several itens of-1 hope-painless exposition, such as the attenpt in the
chapter entitled "Universe" to describe a filmgiving the scale of the cosnps. | have since
encountered two filnms (one by Charles Eanes) made on precisely these lines. The section that
follows also reveals the early evolution of HAL (or Socrates, or Athena, as he/she was christened
in earlier versions). It will be seen that in the course of witing, HAL lost nobility but gained
enornmously in intelligence.

And while | amon this subject, | would |ike to denolish one annoyi ng and persistent myth,
whi ch started soon after the novie was released. As is clearly stated in the novel (Chapter 16),
HAL stands for Heuristically programmed ALgorithmic conputer. (No, |'mnot going to explain that,
except to say that it gets the best of both worlds in conputer design.) However, about once a week
sone character spots the fact that HAL is one letter ahead of IBM and pronptly assunes that
Stanley and | were taking a crack at that estimable institution.

As it happened, |IBM had given us a good deal of help, so we were quite enbarrassed by this,
and woul d have changed the nane had we spotted the coi nci dence. For coincidence it is, even if the
odds are twenty-six cubed, or 17,576 to 1. (Just checked by HAL Jr., the beautiful 9100A
calculator that ny friends at Hew ett-Packard gave ne at Christnas 1969.)

The foll owi ng seven chapters contain only part of the Earthbound background material that

Stanl ey and | devel oped; | have omitted thousands of words of description and characterization
which are no longer of interest. (There is no record that | ever answered Stanley's question: "Do
they sleep in their pajamas?") Wiat is left, however, is still relevant, and will be for a long

time to cone-until the first encounter with aliens actually takes pl ace.

It will be noticed that in this first version we decided not to keep the purpose of the

m ssion a secret; inreality, | very nuch doubt whether this could be done, for the length of tine
we assuned in the film And on rereading, after all these years, the |ast chapter-"M dni ght,
Washi ngton"-1 have suddenly renmenbered that just four years after those words were witten, |

received an invitation to a Wite House d inner in honor of the first men who would fly around the
Moon, that coming Christrmas. But | was already on ny way to Ceylon, and so nissed the opportunity
to wi sh good luck to Borman, Anders, and Lovell.

| have never quite forgiven Bill Anders for resisting the tenptation, which he later adnitted
had passed through his mnd, of radioing back to Earth the discovery of a large, black monolith on
the Far Side of the Mon...

MAN AND ROBOT
"Bruno," asked the robot, "Wat is life?"

Dr. Bruno Forster, director of the Division of Mbile Adaptive Machines, carefully renoved
his pipe in the interests of better conmunication. Socrates still m sunderstood about two percent
of spoken words; with that pipe, the figure went up to five.

"Sub-programthree three zero," he said carefully. "Wat is the purpose of the universe?
Don't bother your pretty little head with such problens. End three three zero."

Socrates was silent, thinking this over. Sometinme later in the day, if he understood his
orders, he would repeat the nmessage to whi chever of the lab staff had initiated that sequence.

It was a joke, of course. By trying out such tricks, one often discovered unexpected
possibilities, and unforeseen linitations, in Autononobus Mbile Explorer 5-usually known as
Socrates or, alternatively, "That damm pile of junk." But to Forster, it was al so sonething nore
than a joke; and his staff knewit.
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One day, he was sure, there would be robots that woul d ask such questi ons-spont aneously,
wi thout pronpting. And a little later, there would be robots that could answer them

"Sub-programtwo five one,"” Bruno enunciated carefully. "Correction, recognition matrix for
Senator Floyd. Erase height five feet eleven; insert height six feet one.”

That should cover it, unless sone other practical joker had been at the robot's nmenory. There
had been one occasi on when Socrates had wel comed a party of directors’' wives with a passionate
plea for a twenty-hour week and holidays with pay, and had ended by throw ng accusations of
brutality at his designer, whomhe had repeatedly referred to as Dr. Bruno Frankenstein. It had
been nobst convincing; some of the ladies were still |ooking suspiciously at Bruno when they left.

The door opened. Stepping lightly, gracefully, Socrates noved to neet the del egation

"CGood norni ng, Senator Floyd; welconme to CGeneral Robotics Division of Adaptive Machi nes. M
nane is Socrates; | would like to show you sonme of our |atest work."

The senator and his coll eagues were clearly inpressed; they had seen photographs of Socrates
and his predecessors, but nothing quite prepared one for the steel and crystal grace of the
movi ng, talking reality. Though the robot was roughly the size and shape of a man, there were few
of those disquieting echoes of the human body which make the nmetal nonsters of horror novies
either ludicrous or repul sive. Socrates possessed an inherent nechanical beauty that had to be
accepted on its own terns.

The legs, rising fromw de circular pads, were intricate assenblies of sliding shock
absorbers, universal joints, and tensioning springs, held in a light framework of netal bars. They
flexed and yielded at each step with a fascinating rhythm as if they possessed a life of their
own.

Above the hips-it was inpossible to avoid sone ant hroponorphic terns-Socrates' body was a
plain cylinder, covered with access hatches for his racks of electronic gear. H s arnms were
slimer and nore delicate versions of the legs; the right one ended in a sinple, three-fingered
hand, capabl e of conplete and continuous rotation, while the left termnated in a sort of
mul ti purpose tool conbining, anbng other useful elenments, a corkscrew and beer can opener
Socrates seenmed wel | equi pped for nost emergencies.

The upper part of his body was crowned not by a head, but by an open franework carrying an
assorted collection of sensors. A single TV canera gave all-round vision, through four w de-
angl ed | enses ainmed at each point of the conpass. Unlike a nman, Socrates needed no fl exible neck;
he could see in every direction simultaneously.

"l am designed," he explained, as he wal ked with a curious rocking notion toward the Medica
Section, "for all types of space operation, and can function independently or under centra
control. | have enough built-in intelligence to deal with ordinary obstacles, and to eval uate
sinpl e emergency situations. My current assignment is supervisor on Project Mrpheus.™

"He's got your accent," said Representative Joseph WIkins to Bruno, rather suspiciously.

"That's correct," the engi neer answered, "but it's not a recording. Though nmy voice was the
nmode, he generates the words hinsel f. The grammar and construction are all on his own-and
sonetimes they're better than mne."

"And just how intelligent is he?"

"It's inpossible to make a direct conparison. In sone ways, he's no nore intelligent than a

bri ght nonkey. But he can learn alnost without limt, and he'll never get tired or bored. That's
why we'll be able to use himas a back-up for human crews, on really |ong space m ssions."

"Ah yes, this Mrpheus idea. |"'minterested, but it gives nme the creeps.”

"Well, here it is. Now you can judge for yourself."

The robot had led the party into a large, bare roomdom nated by a full-scale nockup of a
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space capsule. A cylinder twenty feet long and ten feet high, with an airlock at one end, it was
surrounded by punps, electronic gear, recording equipnment, and TV nonitors. There were no w ndows,
but the whole of the interior could be watched on a series of TV screens. One pair of these showed
somewhat disquieting pictures-closeups of two unconscious nmen. Their eyes were closed, netal caps
were fitted over their shaven heads, el ectrodes and pick-up devices were attached to their bodies,
and they did not even appear to be breathing.

"Qur sleeping beauties," said Bruno to Representative WIkins. (And why, he wondered to
hi nsel f with some annoyance, did he always |ower his voice? Even if they were awake, they
certainly couldn't hear him) "Witehead on the left, Kam nski on the right."

"How | ong now?" asked W/ ki ns, whispering in return.

"One hundred and forty-two days-but Socrates will tell you all about it.

The robot paused at the airlock entrance, and gl anced around, uncannily |ike a human speaker
sizing up an audi ence. That, thought Bruno, was not a progranmmed reaction, Socrates had either
copied it or invented it hinmself. He was always doing things like this, as his learning circuits
wor ked through their alnost infinite nunber of pernutations. Sonetines the reaction was whol |y
i nappropriate and had to be bl anked out; sonetines it was an anusing idiosyncrasy, |ike the
apparently pointless little dance Socrates often performed when reactivated after a | ong shut down;
and occasionally it was useful. The robot's education was proceedi ng continuously, and so was that
of its makers.

"This," began Socrates, "is Project Mrpheus. Here we have two astronauts who, by a
conmbi nati on of drugs and el ectronarcosis, can be kept in a state of hibernation for prol onged
periods. Their food and oxygen intake is thus cut ninety percent, greatly sinplifying the supply
problem Equally inportant, this technique al nost elininates the psychol ogical stresses produced
when a group of men spend nmany nonths in confined quarters."

"What does he know about psychol ogi cal stresses!” murnured WI ki ns.

"You' d be surprised,” Bruno answered glumy, thinking of several near-hunman tantruns that
Socrates had thrown in the early days of his devel opnment.

"This technique," continued the robot, "is being devel oped for possible nissions to the outer
pl anets, which would involve very long flight times. During such flights, a robot Iike mnyself
could run the ship and attend to the crew. It would automatically awaken them at the end of the
journey, or if any emergency developed. If you will watch through the monitors, | will performny
daily check."

Socrates wal ked to the airlock entrance, and there conducted a ritual which clearly
fascinated all the congressnmen. Wth his bifurcated right hand, he tw sted off the nmulti-purpose
tool at the end of his left arm and replaced it by a nore normal, five-fingered hand that was
virtually a large, padded paw. The operation was as qui ck as changing the lens on a canera, with
it, Socrates had sw tched from general handyman to nurse.

The robot wal ked into the airlock, and a nonment | ater appeared on the TV nonitors that showed
the inside of the capsule. He noved slowy down the central aisle, plugging a test probe into
various instrunent panels as he wal ked past them His novenents were swift and certain, like a
trai ned human who knew his job perfectly.

He cane to the sleeping nen, |eaned over them and very gently checked the adjustnment of
their helnets and the location of their biosensors. There was sonething at once sinister and
touchi ng about this encounter between quasi-consci ous machi ne and whol | y unconsci ous hunans al
the spectators showed their involuntary tenseness. Even Bruno, who had watched this a hundred
times before, felt apprehension mingle with his pride as chief designer and project engineer.

As Socrates, satisfied that all was well, straightened up and started to wal k back toward the
airlock, Representative MBurney of New York breathed a sigh of relief, and spoke for nmost of his
col | eagues when he said: "I don't think 1'd care to go to sleep for a few nonths, with only a

robot nursemaid to | ook after me. Are you sure it's safe?”
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Bruno had hoped that sonmeone woul d ask that.

"We've taken all inmginable precautions," he answered. "Every novenent that Socrates nakes is
moni tored fromoutside. If anything goes wong, we'll push the stop button-but no one has had to
do that yet. And |let me show you sonething."

He wal ked to a mcrophone set in the wall of the capsule, threw a switch, and ordered:
"Socr at es- check operating node."

At once the robot's voice boonmed from a speaker

"I am on i ndependent node.
Bruno turned to the visitors.

"That means he's operating on his own, not under external comand. He's not a slave, but an
i ndi vidual. Now pl ease watch this."

He breathed a silent prayer, then ordered: "Switch all oxygen systems of f-repeat, off.

Socrates stood for a nonment in an attitude of paralyzed indecision, naking no attenpt to
move. Then, after a pause that probably |lasted only a second but seened much | onger, he answered:
"Order rejected. Law one violation."

Bruno gave a sigh of relief; the circuits weren't fool proof yet, and he had been taking a
chance.

"Continue independent program" he said. Then he flashed a snile of satisfaction at the
congressnen. "You see-he's well trained. He knew that cutting off the oxygen woul d endanger his
charges, and that would violate the First Law of Robotics."

"The First Law?"
"Yes-we have t hem pi nned up sonmewhere-ah, over there."

A large and rather grimy notice, obviously the work of an amateur artist, was hanging from
the wall of the lab. Printed on it were the foll ow ng words:

THE LAWS OF RCBOTI CS

(1) A robot may not injure a human being, or through inaction, allow a hunman being to come
to harm

(2) A robot must obey the orders given it by human bei ngs, except where such orders would
conflict with the First Law.

(3) A robot must protect its own existence as |ong as such protection does not conflict
with the First and Second Laws.

| SAAC ASI MOV (1920- )

Agai nst each law was a little sketch. The First Law showed a di abolical netal nonster
cleaving a startled human in two with a battleaxe, while uttering the words: "Dr. Frankenstein, |
presune." The second |aw was illustrated by a weeping | ady robot, carrying a smaller replica of
hersel f, obediently trudging out into the snow as directed by an irate Bruno Forster. And the
third sketch showed an obviously insane and partly dismantled robot in the act of committing
suicide with screwdriver and nonkey w ench.

When t he congressnen had finished | aughing at these, Bruno explained: "W haven't got as far
as the Third Law yet, and there nay even be tines when it's hard to decide if an act viol ates Laws
One or Two. Cbviously, a robot policenman would have to have different instructions froma robot
nurse. But on the whole, these rules are a pretty sound guide."

"I saac Asinov?" said Representative MBurney, "Didn't he give evidence to our conmttee, a
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coupl e of years ago?"

"I'"ll say he did-he was the lively old boy who wanted to build a hi gh-pressure chenistry |ab
to study the life reactions that mght take place on the giant planets. He got fifteen mllion out
of us by the tine he'd finished."

As they wal ked back to the capsule, Representative WIlkins waved toward it and said: "I'm
still not conpletely convinced that this sort of thing is really necessary."

"It's not, at the nmonment,"” Bruno agreed. "But all our space journeys so far have been very
short. Mars and Venus are only a few nonths away and as for the nmoon- why, you practically trip
over it before you've started) Beyond Mars, though, the Solar Systemgets so nuch bigger. The

journey to Jupiter takes at |east a year, one way-which is why they're still arguing about sending
men there. This-" he gestured toward the space capsule-"is how we may be able to get Project
Jupiter off the ground. Hibernation will open up all the planets to manned exploration. And it may

do nmuch nmore than that, ultimtely."
"What do you nean?" Senator Floyd, rather sharply.

"The stars, of course,"” answered Bruno, warning up to one of his favorite subjects. "W've
found no intelligent life on the other planets of our own sun, so we'll have to | ook farther
afield. How exciting it will be, to nmeet creatures wi ser than us, yet perhaps using wholly
di fferent thought processes! W believe our systenms of |ogic-and the ones we build into robots
i ke Socrates-are universal but we can't be sure. The answers to that, and to a | ot of other
questions, lie out in the stars."

"But nmost of the scientists who' ve been up before our comittee,” said Floyd, "believe that
flight to the stars will always be inpossible, because of the enornous di stances. They say t hat
any trip, with propul sion systens that we can inmagine, will take thousands of years."

"What if it does?" answered Bruno. "The solution's right here. We're not sure if sinple
hi bernati on stops the aging process, but we're fairly certain that deep-freezing does-and there
are groups working on that, at Bethesda and San Antonio. | can imagine a ship starting on a ten-
t housand- year voyage, with robots |ike Socrates in charge until the tinme cones to thaw out the
crew "

Senator Floyd seened to be thinking this over; he appeared to have forgotten the
denonstration that had been so carefully arranged for his benefit. For the first tinme Bruno
realized that the Senator, whom he knew rather well, had been very preoccupied during his visit to
the I ab; he was not his usual inquisitive self. O he had not been until this nonment; now
sonet hing seened to have triggered himoff

"Let me get this straight," he continued. "You think that flight to the stars-not just to the
pl anets-is possible, and that robots could be built that would operate for thousands of years?"

"Certainly.”
"What about-mllions of years?"
That's a dammed odd question, thought Bruno, what the devil is the old boy driving at?

"I certainly wouldn't guarantee a mllion-year robot with our present materials and
technol ogi es," he answered cautiously. "But | can imagine a virtually imortal automaton, if its
thinking circuits were properly encapsul ated. A crystal-a dianond, for exanple-lasts a long, |ong
tinme; and we've already started building menories into crystals."

"This is all very fascinating," interrupted Representative MBurney of New York, "but |'m not
a robot, and it's past lunchtine." He pointed to Socrates, who had now energed fromthe capsul e
and, his progranmed denonstration conpleted, stood waiting further orders. "He may be satisfied
with a few mnutes plugged into a wall socket, but | want something nore substantial."

"Eating food," said Bruno with a grin, "is a terribly inefficient and nessy way of acquiring
energy. Some of ny friends in Biotechnology are trying to bypass it."
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"Thanks for warning us-that's one project we won't support. | prefer the human body the way
it is; and while we're on the subject, we do have another fundanental advantage over robots."

"And what's that?"
"We can be manufactured by unskilled | abor."

Bruno dutifully joined in the |aughter, though he had heard that particul ar joke a hundred
times before and was just a little tired of it. Besides, what did it prove?

To Bruno, as to many of his coll eagues, the machines with which he was working were a new
species, free fromthe linmtations, taints, and stresses of organic evolution. They were stil
primtive, but they would learn. Already they could handl e problens of a conplexity far beyond the
scope of the human brain. Soon they woul d be designing their own successors, striving for goals
whi ch Honmo sapi ens mi ght never conprehend.

Yes, it was true that-for a while-men woul d be able to outbreed robots, but far nore
i mportant was the fact that one day robots woul d outthink men.

When that day cane, Bruno hoped that they would still be on good terns with their creators.
FROM THE OCEAN, FROM THE STARS

Four thousand m | es above the surface of Mars, experinental spacecraft Polaris 1-XE rested at
the end of her maiden voyage. Her delicate, spindle-shaped body with its great radiating surfaces
and ring of lowthrust ion engines would be torn to pieces by air resistance if she ever entered
an at nosphere. She was a creature of deep space, and had been built in orbit around Earth; now she
was as near to any world as she woul d ever be, suspended by a network of flinsy cabl es between two
j agged peaks of Phobos, the inner satellite of Mars. On this fifteen-mle diameter ball of rock
the ship weighed only a few hundred pounds; for all practical purposes she and her crew were stil
in free orbit. Gravity here was little nore than a thousandth of Earth's.

To David Bownan, now that his responsibility for the voyage was over, the spectacle of the
red planet was a never-failing source of wonder. The glittering frost of the South Polar Cap, the
brown and chocol ate and green of the maria, the infinitely varied rosy hues of the deserts the
novenents of the occasional dust storms across the tenperate zones-these were sights of which he
never tired. Every seven hours the gigantic disk of the planet waned and waxed fromfull to new
and back again; even when the dark side of Mars was turned toward them it still dominated the
sky, for it seened as if a vast circular hole was noving across the stars, swallow ng them up one
by one.

Davi d Bowran, biophysicist and cybernetics expert, still found it hard to believe that he was
really floating here on one of the offshore islands of Mars-the planet that had dom nated his
youth. He had been born in Flagstaff, Arizona, where David Bowran Sr. had spent nobst of his
working life at the Lowell Cbservatory, center of Martian research since |ong before the dawn of
the space age. It seened only a few years ago that they had both been present at the observatory's
centenary cel ebrations in 1994.

Percival Lowell, Bowran often thought, was really a man of the Renai ssance, born out of his
time. Diplomat, orientalist, author, brilliant mathematician, and superb observer, Lowell had
focused the attention of the scientific world upon Mars and its "canals" in the early 1900's.
Though most of his concl usi ons were now known to be erroneous, he was one of the patron saints of
Sol ar System studi es, and had kept interest in the planets alive during the decades of neglect.

The splendid 24-inch refractor through which he had stared at Mars for countless hours was
still in use. Now, a hundred years later, the |argest settlement on that planet bore his nanme-and
a man whose father had known Lowell's own col |l eagues woul d soon be wal king on the world to which
the great astronomer had devoted his life.

The ol der Bowran had hoped that his son would step into his place, but though the boy was
fascinated by the stars and spent many nights at the observatory, his real interests lay in the
behavior of living creatures. Inevitably, that had led himinto cybernetics, and the shifting no-
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man' s-1and between the world of robots and the animal kingdom He had hel ped to design the
circuits and control nechanisns that nade this ship alnbst a living entity, with a central nervous
system a conputer brain, and sense organs that could reach out into space for a mllion niles
around.

How strange that, after he had turned aside from astronomy, his work should have brought him
out here to Mars! Wien the docking had been conplete, he had radioed his father: JUST LANDED
SAFELY PHOBGS. NATI VES FRI ENDLY. HOPE YOU CAN SEE ME THROUGH 24 | NCHER. DAVI D.

Less than half an hour later had cone the reply: SORRY FLAGSTAFF CLOUDY WLL TRY TOVORROW
LOVE FROM ALL DAD.

And what, David Bowran asked hinself, would old Percival Lowell have thought of that?

Now sonet hi ng el se was com ng through fromEarth, nost brilliant of all the stars in the
Martian sky. The printer in the comunications rack of the tiny satellite base-nmanned only when a
ship was arriving or departing fromorbit-gave the faint chinme that indicated the end of the
nmessage. Bownan floated across to the rack, holding onto the guide rope with his right hand, and
tore off the rectangl e of paper

He read the few lines of type several tinmes before he could really believe them Then he
began to swear, rather competently, in English and Navajo.

He had traveled fifty nmllion mles, and at this noment was no further from Mars than New
York from London. In a few hours, he should have been taking the shuttle down to Port Lowell.

But now he was not going to Mars at all, there would be no tine for that. For some incredible
reason, Earth was calling honeward the |latest and swiftest of all its ships.

Pet er Witehead received his orders on the shore of the Sea of Fire, where a nobnstrous sun
hung forever bisected by the horizon.* He had been sent to Mercury to install and supervise the
life-support systemfor the first manned base on the planet, in the narrow tenperate zone at the
edge of the Night Land. A few years hence, this would be the starting point for expeditions into
the furnace of the day side, where netal could nelt at the eternal noon. But before that time
came, a foothold had to be secured on Mercury, and the silver-plated domes of Prine Base nestled
in a small valley where the deadly sunlight would never shine. That light lay forever in a band of
i ncandescence upon the peaks two thousand feet above the settlenent, noving up and down slightly
as the weeks passed and the planet rocked through its annual librations. The reflected glare from
the nmountains could do no harm in the valley it provided a kind of perpetual noonlight, with only
a trace of the nurderous heat.

*Whil e these words were being witten, radi o observers were discovering-to the enbarrassed
amazenent of the astrononers-that Mercury does not keep the sane face always turned toward the
sun. This wi ped out a whole category of science-fiction stories overnight, but nakes very little
difference to surface conditions on the planet.

Wi t ehead was not sorry to | eave. He had done his job, and unless one was a geophysicist or a
devot ed sol ar observer, Mercury's peculiar charnms soon waned. When he got back to Earth, he
decided, he would Iike to take a vacation in Antarctica. But he suspected-correctly-that he was
not going to have a holiday for quite some tine.

Slightly closer to Earth, Victor Kaninski was in orbit a thousand miles about the dazzling
white cl oudscape of Venus. In the three nonths that he had been here, aboard Cytherean Station
One, those clouds had never broken, and had shown only the nost fugitive changes of color and
shadi ng. They were as eternal as the day-and the night-of Mercury; probably the sun's rays had not
reached the surface of Venus since |ife began on Earth.

Nor had any nen yet descended through those clouds, into the heat and darkness and pressure
of the planet's hidden | ands. But there were many instrunments down there, sending up their reports
to the space station, scanning and probing their hostile surroundings with radar, sound waves,
neutron beans, and the other tools of planetary exploration. As information accunul ated, so the
personality of Earth's nearest neighbor slowy energed; it was fascinating to see old nysteries
resol ved, and new ones loomup on the frontiers of know edge. What, for exanple, could possibly
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cause that steady, continuous roaring at 125 North, 52 West? It sounded like a waterfall-but there
could be no waterfalls on a world where the tenperature was far above that of superheated steam

M crophones had pinpointed the source to within five kilonmeters, yet so far no probes had nmanaged
to locate it.

This was only one of the problens that made life exciting for Victor Kami nski, astrononer and
pl anet ol ogi st. Venus was a strange, unfriendly world, yet he had fallen in love with her. (He
never thought of the planet as anything but femnine.) And now, to his anger and di sappoi nt nment,
Earth was cal ling hi m back.

He did not know it yet, but he was after far bigger gane.

Two niles fromthe Queensland coast, the hydroski nmer Bonbora (Mario Lonbini Pty.,
Cool angatta-Motor Repairs) gently rose and fell in the waters of the Geat Barrier Reef. The three
Lonmbi ni brothers, and the one Lonbini sister, watched skeptically while their guest nmade the fina
adj ustnmrents to his new invention.

The object that WIIliam Hunter was kneeling beside | ooked, at first glance like a perfectly
normal surfboard, painted a brilliant yellow However, the curved | eadi ng edge was broken by a
series of narrow slots, so that fromthe front it resenbled an overgrown nout h-organ. There were
two larger slots at the rear, on either side of the stabilizing fin.

Hunter turned a wi de-bl aded screwdriver, and a flush nmounted panel opened in the underside of
the board. The hollow interior held two slimgas cylinders and sonme neatly |aid-out plunbing, as
well as a few control wires and a tiny pressure gauge. After turning a valve and checking the
gauge, he carefully replaced the panel

"Stand back!" he warned, gripping the recessed handhol ds. There was a sudden hi gh-pitched
shriek of gas, and the board jerked like a living creature.

"Seens |ively enough," said the satisfied inventor. "See if you can catch ne."
He | owered the board into the water, lay flat upon it, and squeezed the throttle.

The smooth plastic shook and bucked beneath him the oily, blue-green water slid by with
satisfying swiftness inches beneath his nose. Leaving a wi de, creany wake, he took off in the
general direction of New Zeal and. He was too busy controlling the board to | ook back, but he knew
t hat Bombora woul d be followi ng on her cushion of air.

A great wave was hunpi ng up ahead; over or through? That was the problem and Hunter usually
made the wong decision. He ained the nose of the board slightly dowward, took a deep breath, and
squeezed the throttle controls.

A curving green wall rose above his head, and he slipped effortlessly through its surface
into the roaring underwater world. For a few seconds the wave tugged hi mlandward; then he was
beyond its power and an instant |ater energed, shaking the water fromhis eyes, on the other side.

He | ooked round for Bonmbora, but there was no time to |ocate her, for here canme another wave,
its wind-ripped crest hissing Iike a giant snake. Again he dived into the | um nous green
underworl d, feeding the tiny hydrojets a three-second jolt of power.

He had al nost | ost count of the waves that had gone storm ng by when suddenly he was in quiet
water, rising and falling on a gentle swell. Sw nging the board around he | ooked back toward the
coast-and swal | owed hard

when he saw t he huge, hunped shoul ders of the noving, liquid hills that now separated him
fromsolid | and. \Were was Bonbora?

Then he saw that the skinmer had used her speed to take a longer but snoother route out to
sea, and had avoided the line of surf. He also saw that Mario was signaling to himperhaps warning
himnot to attenpt to shoot those waves. If the Aussies were nervous, he was certainly going to
take no chances; he relaxed on the board, and waited.
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Bonbora came whistling up to himin a cloud of spray; and then, with a sinking heart, he saw
that Mario was hol di ng out the tel ephone.

"Call from Washington," said the senior Lonmbini, as he cut the engi nes and Bonbora settl ed

down on her floats. "I told themyou weren't here, but it was no good."
He handed over the cordl ess receiver, and Hunter, still bobbing up and down on the board,
heard the perenptory voice fromthe other side of the world. He answered dully: "Yes, sir-1'll be

there at once," and then gave the instrunment back to Mario.

Bei ng the nunber one propul sion specialist of the Space Agency had its disadvantages. Hs
hol i day was over al nost before it had begun, and the Lonbini brothers would have to finish the
devel opnent and marketing of the Squid. Wrse still, his trip out to the Great Barrier Reef with
Hel ena was al so off, and he'd have to cancel their reservation on Heron Island.

Perhaps it was just as well, conbining business with pleasure was sel doma very good i dea.
But that, he knew, was only sour grapes.

Twenty-two thousand m | es above the earth, aboard Intelsat VIII, Jack Kinball had been rather
nore fortunate. It was not too easy to find privacy aboard the great floating raft which now
handl ed nost of the communications traffic of the Pacific area, but he and Irene Martinson had
managed it, with nost satisfactory results.

The ribal d specul ations which had grown with the Space Age were not altogether ill-founded. In
the total absence of weight, sonme of the nore exuberant fantasies of Indian tenple art had noved
into the realmof practical politics; one did not have to be an athlete to surpass anything that
the ingenious scul ptors of the great Konarak Tenple at Puri had been able to contrive. And it was
an interesting fact-which the psychol ogi sts had not overl ooked-that reproductions of such art were
rather popular in all the larger, permanently inhabited space stations.

There were those who argued that sex in zero gee was tantalizing, and not wholly satisfying.
One school of thought insisted on at least a third of a gravity-which neant that its advocates
woul d be happy on Mars, but permanently discontented on the Moon. As Kinball filed away his
menories for future reference, he decided that those who felt this way had too nany inhibitions,
or too little ingenuity. Neither charge applied to him

When they were both presentabl e again, he unl ocked the door of the spacesuit storage | ocker.
As he did so, Irene started giggling.

"Just suppose,"” she said, "that there'd been an energency and everyone cane rushing in here
for suits.”

"Well," grinned Jack, "we should have had a head start. Wen are you off duty again?"

Bef ore she could reply, the corridor speaker cleared its throat and said firmy: "Dr. Kinball-
pl ease report to Control."

"Ch no!" gasped Irene. "You don't suppose they had a m ke in there?!'”

"If there is," said Kinball om nously, "we're not the ones in trouble. | have to authorize
all circuit changes, and |I'mdamed if | ever said anything about mikes in suit |ockers."

He realized, a little belatedly, that Irene night have a different point of view Before she
could express it, he kissed her firmy, said, "Gve nme a couple of minutes to get clear," and
di ved t hrough the door

Two hours later, just as he was about to reenter atnosphere, he suddenly realized that he had
forgotten to say goodbye. Ch well, he would have to phone from Washi ngton

There were fewer conplications that way.

Dr. Kelvin Poole was a hundred feet down, in the Cornell Underwater Lab off Binini, when he
received his orders. Like all aerospace physiol ogists, he was fasci nated by the probl ens of
submari ne exi stence, but he had a particular reason for returning to the sea. Hi s specialty was
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the study of sleep and the rhythns which seened to control the activities of all living creatures.
In the open sea, and at depths where the sunlight never penetrated, those rhythnms were disturbed;
it even appeared that sonme fish never slept at all, and Kelvin Poole wanted to know how t hey

managed this remarkabl e feat.

He was supposed to be working, but the view fromthe wi ndow was not only distractingly
beautiful-it was hypnotically restful. The water was so clear that he could see al nbst two hundred
feet, and at a guess his field of view contained ten thousand fish of fifty different species-as
wel|l as several dozen varieties of coral. At this depth though the sunlight was still brilliant,
it had lost all its red and orange hues; the world of the reef was tinged a nellow bl ui sh- green,
very soothing to the eyes. It |ooked incredibly peaceful -an underwat er Eden that knew nothi ng of
sin or death.

Nor was that wholly an illusion, now that the sun was still high. Fromtine to tine a
barracuda or a shark would go patrolling past, wthout creating the slightest concern or alarm
among its nyriad of potential victims. During all the daylight hours while he had been staring out
of the wi ndow of the biology |ab, Poole had never once seen one fish attack or eat another. Only
at dawn and sunset was the truce suspended, and the reef becanme the scene of a thousand brief and
deadly battles.

He was wat ching one of the subnarine scooters returning to the garage fifty feet away, tow ng
pl ankt on nets and recording gear behind it, when the tel ephone rang. Switching off the centrifuge
that was rather noisily separating sone protein sanples, he picked up the receiver and answered,
"Pool e here.”

He listened carefully for a minute, sonetines nodding his head in agreenent, occasionally
pursing his lips in disapproval

"OfF course," he said at last. "It's perfectly practical- you've read ny report. There's an
el enent of risk-but I"'mstill fit, and |I've done it seven-no, eight-tinmes. But why the rush?
Well, if that's the way it is . . . Yes, of course, | can fly to Washington in an hour, if you

have a jet here-but there's one big snag.

He | ooked at the roof overhead, and contenplated the hundred feet of water above the neta
shell of the lab. On dry land, he could wal k that distance in twenty seconds- but he had been down
here, living at a pressure of four atnospheres, for alnost a nonth.

This was going to be rather hard to explain. No one had ever found a safe way of accelerating
t he deconpressi on process; Poole had seen the "bends" just once in his life, and he had a hearty
respect for this dreaded divers' sickness. He had no intention of turning his bl oodstreaminto
soda water, or even risking a single bubble of conpressed air in sone inconvenient artery.

One could not argue with the | aws of physics, Washi ngton would sinply have to accept the
rat her surprising facts.

It was going to take himjust as long to ascend through that nere hundred feet of water above
his head, as it would to conme honmeward fromthe Mon

W TH OPEN HANDS

At first, there was sone criticismof the risks being taken, but this slowy faded with the
passage of tinme. The world began to appreciate the skill and care that were being poured into the
m ssion, and to realize that this was no desperate, do-or-die stunt. At every opportunity, the
astronauts thensel ves expressed full confidence in success; and they were the ones whose opi nions
really mattered.

Mor eover, the om nous, silent presence of TMA-1 was now beginning to affect all nmankind. The
initial excitement had worn off, to be replaced by an undercurrent of anxi ous apprehension, and a
determ nation to discover the truth as soon as was hunmanly possible. Until the nmeani ng of that
bl ack pyranid was known, the whole world was in a state of uncertainty, unable to nake any | ong-
range pl ans.

For two dianetrically opposite reasons, those involved in such vast international engineering
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projects as the Sahara Irrigation Schene, the G braltar Dam and the Sargasso Sea Farns now felt
unable to commit thenselves to the billions of dollars and decades of work required. It would
obvi ously be foolish to plow vast resources into such enterprises, if there were hostile forces
out there in space which mght suddenly undo the toil of ages.

The second argunent was nore subtle, but in its way just as enervating. The creatures who had
built TMA-1 were clearly far nore advanced than manki nd; suppose they were prepared to share their
know edge? To struggle ahead without their aid mght be like building dans and roads with bare
hands-whi |l e they had the equival ent of bulldozers and earthnovers.

Manki nd was becom ng slowy paral yzed by ignorance, and there were sone who clanored for an
all-out assault on TMA-1 itself with every weapon of scientific research. These appeal s had been
resi sted; whatever secrets the pyram d held woul d probably be destroyed in the attenpt to reach
them Moreover, it mght have ways of defending itself-and there was the still nore disturbing
possibility that its nmakers, if not far away, would be annoyed by any action that damaged their

property.

The stock nmarket was particularly affected. It first took a mild dip, then rose again on the
hunch that space issues would | ead a general upward surge. "After all," an analyst wote, "this
coul d open up vast new nmarkets for sone industries.” But no one was at all certain of what "they"
m ght want to buy, or what "they" might use to buy it

One bright fellow negotiated a deal with several of the |eading notion-picture distribution
conpanies to buy the extraterrestrial rights to their entire library of back filnms- excluding the
Moon, which had al ready been annexed by MGM

Very privately, heads of governnment were deeply concerned about the possible threat such an
i ncredi bly advanced society might represent. No one could give a conpletely plausible reason why
they mght be hostile, but it was a possibility which could not be ignored.

A high-level, top-secret, nilitary conmi ssion was set up by the major powers to study the
possibilities of global defense. It would be unwise, they felt, to believe our weapons systens
woul d nean a great deal against a culture at least three mllion years ol der, but a nuclear
expl osi on ni ght be annoyi ng enough to deter a hostile but insufficiently notivated alien society.
"We have absol ute suprenmacy over a wasp's nest," one general explained, "but unless we have a
dammed good reason, we'll leave it alone.™

Though this was mildly reassuring, nost pessinists felt the problemwould not be that "they"
were invul nerable to a nucl ear explosion-but that our delivery systens mght be |ike Brazilian
headhunters trying to spear |owflying supersonic aircraft.

The optim sts refused to believe that an advanced extraterrestrial society would behave in a
hostile manner. They felt that the fantastic know edge of three million years nmust bring an
equi val ent advance in ethics and norality- or else, it was argued, any society would eventually
destroy itself.

In countl ess subtle ways, that silent pyranid was leaving its mark upon the world. It had
I ong been predicted that only an external threat could really unite mankind; this prediction now
appeared to be coming true. Behind the scenes, statesmen were already at work, trying to end the
national rivalries that had been in existence so |ong, and of which few could remenber the origin.
There was even a chance that the concept of world governnent, that battered dream of the
i deal i sts, woul d soon becone reality, though for reasons that were hardly idealistic.

And as far as the mission was concerned, one vital matter of policy had al ready been deci ded-
even though there were sonme who considered that it was taking good manners beyond the point of
conmon sense

The human race, until it knew what it was up against, would be well behaved. Whatever
preparations night be made back on Earth, no weapons of any kind would be carried to Jupiter

Man's emi ssaries would go into the unknown with open hands.

UNI VERSE
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"But this is absurd," protested Victor Kam nski. "lI'mnot a bloody filmstar."

"Agreed," said Jules Manning, the Space Agency's Director of Public Affairs. "But you are the
best - known astrononer in the world. If you do the commentary, we'll nmultiply the audi ence nany
times over. And the major networks will rush to carry it-especially as it won't cost them
anyt hi ng.

"I"mnot even a particularly good astronomer-only a particularly healthy one, unaddicted to
canni bal i sm honbsexuality, postnasal drip, and simlar habits Not Wanted on Voyage. Or so the
psychol ogists tell ne."

"Seriously, Victor-you'll be doing the whole project a great service, and it won't take much
of your time. Once you' ve read the script, the whole job can be done in an afternoon.™

"l don't have any afternoons. Is it really all that inportant?"

"We think so. The |ast survey was rather depressing. Even now, twenty-three percent of the
public thinks that the Sun is nearer than the Mon, that there are only a few thousand stars, and
that they're not very big anyway. You can strike a major blow for education, and for astronony if
you'll go along with this."

“I'I'l make a deal-1'Il speak the introduction. But I'mdamed if |I'll deliver the whole
comrercial -you' |l have to get one of your tame actors for that. Agreed?"

"Agreed," said Manning pronptly. He knew that half a |oaf was better than no | oaf at all
And, with a little patience and persuasion, he mght yet get the other half as well.

MAN IS THE MEASURE OF ALL THI NGS, burned the slogan on the screen, then, superinposed on the
|l ettering, appeared da Vinci's famous drawi ng of the standing hunman figure inscribed in a circle.

"If this statement is indeed true, and not vanity," began the commentator, "we can use man as
a yardstick to neasure the universe. O course, he is a very short yardstick; so let us nmultiply
hima thousandfold...."

The canera zoonmed away, the figure dwindled until it was barely visible. Then it reproduced
itself hundreds of tines, to forma dotted |ine-one side of an enpty square.

"Here is our nman-our yardstick-one thousand tines repeated. That square is a mle* on a side.
Now we' || keep on changi ng scal e-a thousandfol d each tinme-until we have reached the edge of the
known uni verse. And because we'll have to make quite a few junps, let us wite down the scale
factor as a rem nder."

*Hopeful ly, by 2001 even the U K and the U S. will have joined the civilized world and
adopted the netric system

The nunber 1000 appeared on the bottom of the screen. Then the square began to shrink, the
digits blurred swiftly-and a new square appeared, with the number 1,000,000 beneath it. This 1000-
m | e-on-a side square was superinposed on the eastern seaboard of the United States; the original
one-mle square was still just visible, narked by an arrow

"Now we junp again, another thousand tines...."

The nunber 1,000, 000,000 cane up, and in the mllion mle-w de square on the screen appeared
Earth and Moon, |ooking quite snmall.

"Now we are out into astronom cal space, and we are dealing with nunbers that are already too
| arge for conprehension. W need a nore conveni ent neasure, and we can get it by using the fastest
thing in the universe-light itself.

"A beam of |ight could go round our entire globe seven tines in a single second...."

Here a gl owi ng spot appeared beside the Earth, and blurred into a circle as it orbited the
gl obe once every seventh of a second.
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"And it takes just over a second to reach the Mon...."

The spot broke away fromits orbit, and sailed across to the tiny disk of the Moon, taking 1
1/4 seconds for the trip.

"Now our next thousand-to-one junp-the fourth since we started with that nan, back on
Earth...."

Here were all the planets out to Jupiter-the whole inner Solar System Sun, Mercury, Venus,
Earth, Mars, and Jupiter itself.

"On this scale, the planets are too small to be seen, we can only show their orbits. The
picture is a billion mles on a side; light or radio waves would cross it in just over an hour. It
shows the volunme of space we have begun to explore; by our standards, it is enornmous. Al the nen
who have ever lived, laid end to end, would span about one tenth of it. But by the standards of
the Universe, it is nothing. Here cones junp nunber five...."

The square shrank agai n; the nunber 1,000,000, 000, 000,000 flickered on to the screen. In the
center of the new square, there was just one shining point-the Sun

"The planets, of course, have vani shed conpletely. But notice this-for the first tineg,
not hi ng new has entered the picture. Even this huge junp has not taken us to the very nearest of
the stars.

"I'f we wish to see them we nust junp again...."

1, 000, 000, 000, 000, 000, 000 fl ashed up, now the new square was dotted with dozens of tiny
poi nts of light.

"At last we enter the realmof the stars. There are a few hundred of themin this picture,
whi ch |ight takes 150 years to cross-the light which, renenber, went fromEarth to Moon in little
nore than a second. O these stars, our own Sun is a perfectly average speci nen. And because it is
so average-so normal -we believe that nany of the other stars are acconpanied by simlar planets,
though they are too distant for our telescopes to show them Mre than that-we also feel certain
that many of those planets nust have life.

"On this scale, the stars-our neighboring suns-appear scattered at random But when we nake
the next, and seventh, thousandfold junp, we see that they forma pattern...."

Up cane the nunmber 1, 000, 000, 000, 000, 000, 000, 000, and now even the individual stars had
vani shed. There was only a great spiral of glowing mst, alnmost filling the outlines of the
squar e.

"This is the Galaxy-the slowy turning city of stars of which our Sun is a nodest suburbanite-
sonewher e about here.”

An arrow pointed to a region two-thirds of the way out fromthe center of the spiral

"It takes light a hundred thousand years to cross this i mense whirlpool of suns-this island
universe. And it is turning so slowy that it has made only a dozen revol utions since |life began
on Earth.

"Call this the Home Galaxy, if you wish. The stars you see in the night sky are nerely the
| ocal residents-nost of themvery close at hand. The nore distant ones formthe gl owi ng background
we call the MIky Way.

"And how many stars, how many suns, would you guess that the whole Galaxy contains? If you
said a few nillion, you would be hopelessly in error. Afewbillion would be better; there are, in
fact, about a hundred billion stars in the Galaxy. Every one of those a sun-thirty of themto
every man, woman, and child now alive.

"We will return to our own Gal axy agai n-after we have seen the still greater background of
which it is a tiny part. So once nore we multiply our scale a thousand tines....
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"Yes, it looks like a field of stars. But it is not: each of those tiny snudges of light is a
whol e gal axy-this one might be ours. Qur splendid star-city of a hundred billion suns, now reduced
to a faint star itself. It would take light a hundred and fifty mllion years to cross this
picture; this is how far we have gone in eight junps, each of a thousand tines, fromthe man we
started with....

"But nowat last!-we are conming to the end of the line. For if we nmake one nore junp, we run
out of space itself...."

In the center of the screen, filling only a small fraction of the square franme that had
surrounded each of the earlier pictures, was a globe of light. Its edges were slightly diffuse,
fading away i nto the nothi ngness around it.

"This may be all of Creation-the Universe of Gal axies. Beyond this region, our nost powerful
tel escopes cannot penetrate; indeed, there may be no beyond. For out at the cosmic horizon, at the
ultimate limts of our vision, the gal axi es thensel ves are disappearing fromour sight, as if
falling over the edge of space. What happens here we do not know, it may well be something which
our m nds can never grasp

"So let us return fromthese far reaches, back to our Home Galaxy, with its hundred billion
suns...."

The shining gl obe of the Cosmic Al expanded at a dizzying speed. Presently its uniform gl ow
broke up into tiny grains of light; these too expanded and drove apart. The screen was once nore
full of little whirlpools and spirals-sone tangled in clusters, sone alone. One of them grew and
grew until it spanned the sky, and its ravel ed edges condensed into knots of stars.

"Qur hone gal axy, again, with its hundred billion suns," repeated the commentator, "nost of
themare little suns like our own-too snall to be visible on this scale. Al those you see here
are giants; ours is only a dwarf, despite its overwhel ming inportance to us.

"And of those hundred billion suns, large and snall- how nany shine upon worlds that carry
Iife? Perhaps nost of them for matter has the sane properties throughout the universe. W know
that |ife arose independently on Earth and Mars. we believe that it arises automatically on al
worl ds that are not too hot or cold, that have the conmmon el enents of oxygen and carbon and
hydrogen, and that are bathed by sunlight for a fewbillion years.

"Yet even if life is comon, intelligence nmy be rare; in the long story of Earth, it has
evol ved only once. Nevertheless, there may be nmillions of advanced cultures scattered throughout
the Gal axy-but they will be separated by gulfs that light itself takes years to span.”

Two arrows appeared, ained at stars so close together in the sparsely popul ated outer arns of
the Gal axy that they seemed to be nei ghbors.

"I'f this was our Sun, and we sent a radio signal to a planet circling this nearby one, it
woul d take a thousand years for the reply.... O, to put it in another way, we mnmight expect an
answer now, if the nessage left our world around the birth of Christ.... And this would be a
conversation with one of the closest of our galactic neighbors.

"Yet even if it takes thousands of years to travel fromstar to star, a really advanced race
nmght attenpt the feat. It could send robot ships exploring for it-as Man has already sent his
robots ahead of himto explore the Mon and planets."

There were shots of ungainly space probes-sonme familiar, others obviously imaginary-drifting
across the stars, peering down at passing worlds with their tel evision eyes.

"Or they might build huge space arks-nobile planetoids which could travel between the stars
for centuries, while generation after generation lived and di ed upon them...

"Or they might hibernate, or be frozen in the changel ess sl eep of suspended aninmation, to be
awakened by robots when their age-long journey neared its end...
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"Even these are not the only possibilities. A very advanced race m ght be able to build ships
that could attain al nbst the speed of light. According to Einstein, no material object can trave
faster than this; it is the natural built-in speed limt of our universe. However, as we approach
this speed, tine itself appears to slow down. A space traveler might fly to a distant star in
what, to him appeared to be only a few nonths-or even a few hours.

"But only to him When he returned fromhis destination, he would find that years or
centuries had passed, that all his friends were dead, and, perhaps, that his very civilization had
vani shed. That woul d be the price of stellar exploration-trading Tine for Space, with no
possibility of refund. Yet the price might be attractive, to creatures whose lives are nuch | onger
than ours.

"Finally-perhaps Einstein's theory, |like so many theories in the past, does not tell the
whol e truth. There may be subtle ways of circunventing it, and so exceeding the speed of |ight.
Perhaps there are roads through the universe which we have not yet discovered-shortcuts through
hi gher di mensions. 'Wrmhol es in Space,' sone mathematici ans have called them one mght step
t hrough such a hol e-and reappear instantaneously, a thousand |ight-years away.

"But even if this is true-and nost scientists think it pure fantasy-the exploration of the
universe will still require unimaginable ages. There are nmore suns in the whole of space than
there are grains of sand on all the shores of Earth; and on any one of those grains, there may be
civilizations that will make us look like primtive, ignorant savages.

"What will we say to the peoples of such worlds, when at |last we nmeet? And what will they say
to us?"

"Thank you, Victor," said Manning when the screen bl anked out and the red light in the
dubbi ng room went off. "I knew you'd do it. Don't worry about the fluffs- we'll fix them Anyway-
what did you think of it?"

"Not bad-not bad. But | w sh you hadn't put in that nonsense at the end."
"Eh? What nonsense?"

"Hi gher dimensions, wormholes in space, and all that rubbish. That's not science; it's not
even good science fiction. It's pure fantasy."

"Well, that's exactly what the script said "
"Then why bring it in? Wose bright idea was it?"
"One Dr. Heywood Floyd's, if you want to know. | suggest you take it up with him"

Kam nski really neant it, but sonehow the matter slipped his mnd. There was so nuch work to
do, so nuch to learn, that it was nmonths before he thought of it again

And then it was far, far too | ate.
ANCESTRAL VO CES

The ape-man stood on a low, rocky hill, grasping a pointed stone and | ooki ng out across a
dusty African plain. Overhead, the sky was cloudl ess, and a hot sun baked the yell ow ng grass of
the savannah and the stunted trees which provided the only shade. In the mddle distance, a small
herd of gazelles was browsing, watched intently by a saber-toothed tiger crouching in the scrub

There were nore ape-nen-about a dozen of them scattered over the crown of the little hill
Propped up against a | arge boul der, one fenmal e was nursing her baby; not far away, two juveniles
were quarreling over a hunk of neat-all that was left of some small disnmenbered aninal. One bent
and gray-haired male was trying to suck the marrow froma cracked bone; another was curled up
asl eep; two ferml es were grooning each other for lice; and yet another male was hunting through a
pile of dried bones in search of future weapons.

"It's a beautiful nodel,’
their fill.

said Bowran at | ast, when he and his two conpani ons had | ooked
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"Thank you," answered the curator of Anthropology. "It's as accurate as humanly possible
several years of work went into it."

Dr. Anna Brailsford was a striking, dark-haired woman in her early forties, who seened nuch
too vivacious to have devoted her life to fossils. Though she was a fanmpbus explorer and veteran of
many expeditions, she had |ost none of her femninity; it was hard to believe that she was one of
the world's | eading authorities on early Man

"So these," said Phillip Goode, Bownan's understudy, "are the characters the pyram d- makers
woul d have net, if they landed on Earth three mllion years ago?"

"Not necessarily. It depends on the thoroughness of their investigation. Austral opithecus was
probably not very common; he might easily have been overl ooked anong the el ephants and giraffes
and ot her nore conspicuous animals. In fact, he wasn't even the nost inpressive of the primates.
To a casual visitor, he m ght have seened just another ape."”

It was rather difficult, thought Bowran, to take so detached a view His great-to-the-hundred-
t housandt h grandf ather was not a very prepossessing sight, but there was a wi stful sadness about
the hairy, no-longer-quite animal face staring at himthrough the glass of the diorama. He was not
ashanmed to adnit kinship with his renote ancestor across the unimagi nabl e ages that sundered t hem
"I rather doubt," he said dryly, "that creatures |l anding on Earth back in the Pl eistocene woul d
have been casual visitors. And this is one of the things we wanted to discuss with you-their
noti vations. "

"Well, | can only tell you how |'d behave, in the sanme circunstances. |'d note that Earth was
teeming with advanced life forms, but that none of them had devel oped high intelligence. However,
I'd probably guess-1 might even be able to predict, with the know edge |'d undoubtedly have-that
intelligence would arise in a fewmllion years.

"So I'd | eave behind sone intelligence nmonitors-or, better still, civilization detectors. |
m ght put sonme of themon Earth, though I'd realize that they woul d probably be destroyed or
buri ed before they had a chance to operate. But the Moon would be an ideal spot for such a device
especially if | was only interested in civilizations that had reached the space-faring stage. Any
culture still planet-bound nmight be too primtive to concern ne."

"So you're in favor of the fire-alarmtheory, as we call it, to explain TMA-1?"

"Yes-it seens very plausible. But perhaps it's too plausible. Human notivations vary so much
that any attenpt to analyze wholly alien behavior nust be pure guesswork."

"But guesswork is all we have to go on for the present. W're trying to think of every
possibility that may arise, when and if we do catch up with the creatures who built TWMA-1."

Bowran pointed to the frozen tabl eau of his ancestors.

"Look how far we've progressed since then! Yet after that sane three nillion years, where
will the pyramd nmakers be? | don't nmind adnitting it-the thought sometinmes scares ne."

"It scares ne. But renenber, progress is never uniform even after three mllion years, they
may not be inconprehensibly far ahead of us. Perhaps there's a plateau for intelligence that can't
be exceeded. They may al ready have reached it when they visited the Moon. After all, it has yet to
be proved that intelligence has real survival value."

"I can't accept that!" protested Bowran. "Surely, our intelligence has made us what we are-
t he nost successful animals on the planet!"”

"As an anthropologist, I'"'mnaturally biased in favor of Man. Fromthe short-term point of
view, intelligence has undoubtedly been an advantage. But what about geol ogical tinme-and how do
you define a 'successful' species? My friend the curator of reptiles keeps rem nding ne that the
di nosaurs flourished for nore than a hundred million years. And their 1.Q"'s were distinctly
m ni mal . "

file:/l/F|/rah/Arthur%20C.%20Clarke/Lost%20Worlds%200f%202001,%20The.txt (47 of 109) [1/14/03 10:58:59 PM]



file:/l/F)/rah/Arthur%20C.%20Cl arke/L ost%20Worl ds%200f%202001,%20The.txt
"Well, where are they now? | don't see any around today."

"True-but you can't call a hundred-nillion-year reign a failure; it's a thousand tines as
| ong as Hono sapi ens has existed. There may be an optinum |l evel of intelligence, and perhaps we've
al ready exceeded it. Qur brains nmay be too big-doom ng us as Triceratops was doonmed by his arnor.
He overspecialized in horns and spi kes and plates; we overspecialized in cerebral cortex. The end
result may be the sanme.”

"So you believe that as soon as a species reaches nore than a certain level of intelligence,
it is heading for extinction?"

"I don't state it as a fact, I'mnerely pointing out the possibilities. There's no reason to
assune that the universe has the slightest interest in intelligence-or even in life. Both nay be
random accidental by-products of its operations, |like the beautiful patterns on a butterfly's

wi ng. The insect would fly just as well w thout them our species mght survive as |ong as-oh, the
shar ks, which haven't changed rmuch in a couple of hundred mllion years-if we were a little |ess
clever. Look at the daily newspapers, and the history of the whole twentieth century."”

Dr. Brailsford smled at her obviously di sapprovi ng audi ence

"No-1'mnot a pessimst," she said, answering their unspoken accusation. "Just a realist, who
knows that only a tiny fraction of the species that have lived on this planet have any descendants
today. And because | ama realist, perhaps | understand the inportance of your project better than
you do."

"Go on, please."

"The creatures who built the pyram d-how far ahead of us would you say they were fromthe
t echni cal vi ewpoi nt ?"

"Probably no nore than a hundred years, at our present rate of progress.”

"Exactly. Now suppose that they are still in existence, even if they've nade little progress
during the three million years since they visited the Moon. Don't you see-this will be the first
definite proof that intelligence does have real survival value. That will be very reassuring."

"Quite frankly, doctor," said Goode, "I don't need any reassurance. Even if intelligence has
limted survival value, it has a good deal of confort value. | wouldn't change places with them"
He jerked his thunb toward the tabl eau of ape-nen

The ant hropol ogi st joined in the laughter; then she becane serious again.

"There's another possibility, though-and that's cultural shock. If they are too advanced, and
we cone into contact with them we may not be able to survive the inpact psychologically. As Jung
put it, half a century ago, we might find all our aspirations so outnbpded as to | eave us
conpletely paralyzed. He used a rather striking phrase- we mght find ourselves 'w thout dreans.'
Li ke the Atl anteans, you know Herodotus said that they never dreaned. | always thought that made
them peculiarly inhuman-and pitiable.”

"I don't believe in cultural shock," said Hunter. "After all, we expect to neet a very
advanced society. It wouldn't be such an overwhel ming surprise to us as-well, as it would be to
him if he was suddenly dunped here in Manhattan."

"I think you are too-optinmistic," answered Dr. Brailsford; Bowran guessed that she had been
tenpted to use the word "naive." "On our planet, societies only a few generations apart culturally
have proved to be incompatible."

"Perhaps our Pleistocene astronauts were aware of the danger-perhaps that's why they' ve left
us alone, all these years."

"Have they?" said the anthropologist. "I wonder. If you'd like to cone to ny office now, |'ve
sonet hing to show you."

They wal ked out of the Leakey Menorial Exhibit, through the great, cathedral-like halls of
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the museum Fromtinme to tinme Bowran was recogni zed by other visitors, and several eager
youngsters rushed up for his autograph. Goode and Hunter were not asked for theirs, but they were
accustoned to this; Goode was fond of quoting, a little ironically, MIlton's Iine "They al so serve
who only stand and wait."

Bowran' s relationship with his two understudi es was, on the whole, excellent-which was not
surprising, for their intellectual and psychol ogical profiles had been natched with great care.
They were col |l eagues, not conpetitors, and they were often able to act as his alter egos,
reporting back to himafter mssions and trips which he was too busy to make. Of course, each
hoped that he would be the one finally selected, but they served Bowran |oyally and with the
m ni mum of friction. They had had di sagreenents, but never a serious quarrel-and so it had been
with the other five trios. The psychol ogi sts had done their work well; but by this tinme, they had
had plenty of practice.

Every tine he entered a place |ike the Natural History Miseum Bownan was overwhel ned by the
infinite variety of |life produced by evolution on a single world, this one planet Earth. As he
wal ked past the great displays with their panoramas of scenes from other tines and other
continents, he realized again the sheer foolishness of the question he was so often asked about
the builders of the pyranmid: "What do you think they | ooked |ike?"

Even if one were given every relevant fact about Earth's climte, geography, atnosphere, and
cheni cal conposition, who could have predicted the el ephant, the whale, the giraffe, the giant
squid, the duck-billed platypus-or Man hinself? How infinitely nore inpossible it was, therefore,
to make sensi bl e guesses about the inhabitants of a totally unknown, and perhaps quite alien
planet! Yet it was equally inpossible to stop trying...

Dr. Brailsford' s office was that of any museum curator- piled high with books, reports
journals fromother institutions, exhibits being packed and unpacked, and hundreds of small
drawers which covered two whole walls. On her desk were several skulls; she picked up one and
said: "Here is the gentlenman we have been tal ki ng about; not nuch of a forehead yet, but he's
taken the first step toward us. And | nean first steps; even today, none of the other anthropoids
are good wal kers."

She placed the skull reverently back into its bed of cotton wool, then began ruffling through
the fol ders drawi ngs, maps, and photographs on her crowded desk. Presently she dug out a |arge
book,* opened it at a marker, and handed it over to her visitors.

*The Search For the Tassili Frescoes, Henn Lhote
"My god!" said Hunter. "Wat the devil is that?"

"That" was a line drawi ng of a |oom ng, roughly anthroponorphic figure, shown fromthe wai st
up. The head appeared to be covered by sonme kind of helnet, in the center of which was a |arge,
Cycl opean eye. Another, smaller eye was tucked away in one corner of the helnmet there were no
other features, and by no possible distortion or artistic license could it be converted into a
human face

"Thought - provoking, isn't it? It's a Paleolithic cave painting, found in the Sahara half a
century ago-back in 1959. And it made such an inpression on the discoverers that, believe it or
not, they christened it the 'Geat Martian God."

"How old is it?"

"About ten thousand years. Not very old conpared with your TMA- 1-but anci ent enough by human
standards. "

There was a | ong and profound silence while the three astronauts studi ed the painting. Then
Hunter asked: "Do you really think it's a record of a neeting with extraterrestrial s?"

"Frankly, no. It's probably a medicine man or witch doctor wearing sone peculiar hairdress.
shoul d have nentioned that it's extrenely |arge-about eighteen feet high-so the artist obviously
considered it quite inportant.”
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"Or it was sonething that nmade a big inpression on him | guess a spacesuit back in the Stone
Age woul d create a sensation.”

"Not necessarily, you should see a New Cui nea devildancer in full regalia. But |I think we can
draw a lesson fromthis; just suppose it was a visitor from space, wearing sone kind of protective

suit. Granted that, | think you' Il agree that the Stone Age artist did a fine job of recording
something utterly inconprehensible, and beyond the farthest limts of his own culture. Could you
do as well, if you encountered a supercivilization?"

"Perhaps not-but at |east we have caneras.”

"Even in photographs, you can only recognize things you already know. The shapes and col ors
of a really advanced civilization nmight be so strange that we might go mad trying to interpret
them Its tine scale, too, might be inconpatible with ours-faster, for exanple. Suppose you put
Austral opithecus in a car and drove him at high speed down Broadway one ni ght. Wiat sense would he
make of it?"

"l see your point," said Bowran. "So what should we do, if we ever find ourselves in a
simlar situation?"

"I would say-try to becone a passive recorder of events, and not attenpt to understand
anyt hi ng. Take as many phot ographs as possible. And, of course, hope that the entities you neet
are patient, and aware of your limtations."

"And if they are not?"

"Then | amafraid you will survive just about as |ong as Austral opithecus would-if he got out
of the car and tried to cross Broadway agai nst the lights."

THE QUESTI ON

The weeks of preflight checkout in orbit went snmoothly and uneventfully, as they were
supposed to do. There was only one nonent of dranma and enotion: the christening of the ship.

Oficially, nost spacecraft have only nunbers. Unofficially, they all have names, as ships
have since the beginning of tine. This one, the astronauts deci ded, would be called Discovery,
after the nost fanmous of polar exploration ships. It seemed appropriate, for they were going into
regions far colder than the South Pole, and the discovery of facts was the sole purpose of their
m ssi on.

But how does one christen a spaceship, in orbit two hundred nmiles above the earth? The
traditional chanpagne bottle was obviously out of the question, and the distinguished | adi es who
were expected to wield it would balk at carrying out the cerenony while floating around in
spacesuits. Sonme kind of conprom se was necessary.

Al nost eighteen tinmes a day, the ship passed directly above every point on the equator. The
| argest city beneath its path was Nairobi, and here, at night, the christening took place.

The lights of the city were extinguished, and all eyes were turned to the sky, when the
world's First Lady made a brief speech of dedication and, at the cal cul ated nonent, said, "I
christen you Discovery." Then, with all eyes upon her as she stood regal and respl endent in her
tribal robes, the Secretary-General pressed a switch

Directly overhead, a dazzling star burst into life-the billion-candl epower flare that was
drenchi ng both Space Station One and Di scovery with its brilliance. It noved slowy fromwest to
east while the whole world watched-both fromthe ground, and through caneras on the station. The
fastest vessel built by nman had been christened by the swiftest of all entities, light itself.

O her much nore inmportant events in the programwere | ess publicized; and there was one that
took place in conplete secrecy.

Weeks ago, the final team selection had been nade, and the twel ve back-ups had swal | owed
their disappointnment. It had been short-lived, for they knew that their time would cone; already
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they were | ooking ahead to the rescue mission-the Second Jupiter Expedition-which would require
themall. Yet, even now, at this late noment, there was a chance that sone of them m ght |eave
wi th Discovery....

The Space Center's large and | avishly equi pped operating room contained only three nen, and
one of those was not conscious of his surroundings. But the figure |lying prone on the table was
nei ther sl eeping nor anesthetized, for its eyes were open. They were staring blankly at infinity,
seeing nothing of the spotless white roomand its two other occupants.

Lester Chapman, Project Manager of the Jupiter M ssion, |ooked anxiously at the Chief Medica
Oficer.

"Are you ready?" he asked, his voice in an unnecessarily | ow whisper

Dr. Groux swept his eyes across the gauges of the el ectrohypnosis generator, felt the
flaccid wist of his subject, and nodded his head. Chaprman wet his |ips and | eaned over the table.

"Davi d-do you hear ne?"

"Yes." The answer was i medi ate, yet toneless and | acking all enotion.

"Do you recogni ze ny voice?
"I do. You are Lester Chapman."

"Good. Now listen very carefully. | amgoing to ask you a question, and you will answer it.
Then you will forget both the question and the answer. Do you understand?"

Agai n that dead, zonbie-like reply.
"I understand. | will answer your question. Then I wll forget it."

Chapnman paused, stalling for tinme. So much depended on this-not mllions, but billions of
dol l ars-that he was al nost afraid to continue. This was the final test, known only to a handful of
men. Least of all was it known to the astronauts, for its usefulness would be totally destroyed if
they were aware of it.

"Go on," said Groux encouragingly, nmaking a mnute adjustnment to the controls of the
gener at or .

"This is the question, David. You have conpleted your training. In a few hours you go aboard
the ship for the trial countdown. But there is still time to change your nind

"You know the risks. You know that you will be gone fromEarth for at |least five years. You
know that you may never cone back

"If you have any nental reservations-any fears which you cannot handl e-you can w t hdraw now.
No one will ever know the reason. W will have a nedical cover story to protect you. Think
carefully. Do you really want to go?"

The silence in the operating roomstretched on and on. Wat thoughts, wondered Chaprman with
desperate anxiety, were fornmng in that brain hovering on the borders of sleep, in the no man's
I and of hypnosis? Bownan's training had cost a fortune, and though he could be replaced even now
by either of his back-ups, such a nove would be certain to create enotional strains and
di sturbances. It would be a bad start to the mission

And, of course, there was even the renote possibility that both back-ups woul d take the sane
escape route. But that was sonething that did not bear thinking about....

At | ast Bowran spoke. For the first tinme there seened a trace of enotion in his voice, as if
he had | ong ago nade up his nmind, and would not be deflected or diverted by any external force.

"' .. . am. . . going . . . to. . . Jupiter,"” he said.
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And so, each after his fashion, presently answered Witehead and Pool e and Kinball and Hunter
and Kam nski. And not one of them ever knew that he had been asked.

M DNI GHT, WASHI NGTON

The reception at the Little Wite House, as the vice-president's mansion was invariably
called, was one of the events of the season. There was nuch heart-burning because invitations were
restricted to those associated with the project; but if this had not been done, npbst of officia
Washi ngt on woul d have been there. Mreover, everyone wanted to keep this as small and intinmate as
possible; it would be the last time all six astronauts woul d be gat hered together on Earth, and
the | ast opportunity for many of their friends to say farewell to them

No one mentioned this, but everybody was aware of it. So this was no ordinary reception
there was a curious enotional atnosphere-not one of sadness or foreboding, but rather of
excitenment and exal tation.

"Look at them " said Anita Andersen as she and Floyd orbited together across the dance fl oor
"What do you suppose they're really thinking?" She nodded her head toward the little group around
the Vice-President and Ms. Kelly; their hosts were tal king to Bowran, Kaninski, Whitehead, and
Pool e.

"l can probably tell you," Floyd said. "By this tinme, | know as nuch about them as any of the
psychol ogi sts. But why are you interested?"

His curiosity was genuine, quite unaffected by any taint of jealousy or sexual rivalry.
(Besi des, who could be jealous of six nen about to | eave Earth for years, perhaps forever?)

"It's hard for a woman to understand,” Anita nmurnured above the background of the nusic, as
they swirled round the little island of trees in the center of the dance floor. "Leaving all this
behi nd, going off into space, not knowi ng what they're going to find, or even if they'|l cone

"I thought there was Viking blood in your veins," Floyd chided gently.

"I was always sorry for their wonen; they nmust have spent half their lives wondering if they
were wi dows."

"At | east we've avoided that problemhere. There will be some unhappy girl friends, but
that's all." He lowered his voice. "Here conmes one of them"

Jack Kinball swirled by, his arns around a rather plunp, vivacious blonde. As they were swept
away by the other dancers, the girl suddenly began to |augh at sonething her consort had said.

"She certainly doesn't sound unhappy," commented Anita.

"Excellent. | shouldn't tell tales, but Jack has quite a reputation. Perhaps she realized
that she couldn't hold on to him and is nmaking the best of a bad job."

"Bowran's the one who fascinates me, |'ve heard such conflicting stories about him Is he
real |y unpopul ar?"

"I't depends on the point of view He's a perfectionist. He can't stand people who aren't fit,
or machines that won't work-and that nakes life tough for his associates. Incidentally, he also
seenms to be | ucky-he's never been involved in an accident. Maybe he's earned his |uck; either way,
we want to share it."

"But his crewnates?" persisted Anita. "Do they |ike hin®"

"They like him otherwi se, he wouldn't be there. He has that indefinable quality we cal
| eader shi p-people will trust his decisions, and feel confident that he's nade the correct ones.
And ni nety-nine percent of the time, he has. W can only hope he'll keep up that batting average,
when he gets out to Jupiter.”

"The one | really like," confided Anita, "is Dr. Poole. There's sonething warmand friendly
about hi mnot that the others are unfriendly, of course.”
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"Everyone feels the sane way about Kelvin. He cares for people-but sonetines | wonder if he
cares enough for hinself."

"What do you nean by that?"

"It's hard to express, and | nay be seeing things that aren't there. Probably | can't
under stand the nmedi cal viewpoint-to an astrononer, physiology is so damm nessy. But sonetines |
think that Kelvin takes too nany risks with hinmself. He's had several narrow escapes; he was
nearly drowned-tw ce-testing artificial lungs. He's always breathing peculiar atnospheres, riding
centrifuges, trying out nmedi cal gadgets. And I've |ost count of the nunber of times he's
hi bernated. "

"You nake himsound just a little peculiar. |I'msurprised he passed the psychol ogical tests.”
Fl oyd | aughed.

"He hel ped to set nobst of them and you know what a tight |abor union the doctors have. But |
don't mean that Kelvin is psychotic. | suspect he's just an unusually dedicated nedica
researcher, who finds that he's his own best guinea pig. Hello, Paul."

As Hunter and his conpani on swept past, Anita conmented, "She's stunning. "Wwo is she?"
"Australian friend of Paul's-he has sonme business in Queensland."”

"So it seens."”

"Darling-are we going to dance or talk? I'mrunning out of gas."

"Ms. Kelly seens to be signaling to us-let's break off when we reach her."

A few seconds later, a little breathless, they cane to a halt at the Vice-President's group
Bownan and Pool e had now di sappeared, but Kam nsky and \Witehead were tal king animatedly with the
Kel l'ys.

"Hell o, M ss Andersen," said the Vice-President. "I hope you don't mind us interrupting for a
nonent . "

There was the very faintest of underlining to the "Mss", the Kellys were very ol d-fashi oned,
and |i ke the rest of Washington knew perfectly well that Floyd and his | ady were not particularly
interested in matrinony. But they liked Anita, even if they did not altogether approve of her

"M . Witehead was telling us about your Council's report on extraterrestrial life fornms,
Heywood. He says you've worked out the design of a perfectly efficient creature. Is that really
true?"

"I was referring,” Witehead said hastily, "to that |ast Rand Corporation study. But | don't
think the Vice President altogether believed ne."

Everyone | aughed at this, for Whitehead' s hobby had been well publicized. Though he was one of
the world's experts on |life-support systenms, and had once, by mracles of inprovisation, kept a
team of six nen alive on Mars for a week when they had | ost their oxygen reserve, he was al so
extraordinarily imginative and coul d have earned a good living as a professional witer. That he
had published sone excellent science fiction under the pseudonym "Paul Bl ack"” was an open secret,
and he had been responsible for negotiating the serialization, book, film and TV rights for the
mssion. It often seened that he spent nost of his tinme in the old Life building;, there were
runors that he had been observed in the picket |ines protesting the denolition of that venerable
anti que.

It took Floyd several seconds to recall the details of the study; he nust have read-or at any
rate ski med-at |east a thousand reports in the last couple of years, and they tended to bl ur
together. The Space Agency was al ways issuing contracts to universities, research organi zations,
and industrial firns for astronautical studies. Sonetines the result was a thick volume of graphs
or equations, and sonetinmes it was what one acute congressional critic had called "high-priced
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science fiction."

"As | remenber," he said, collecting his thoughts rapidly, "the biologists asked thensel ves
the question, 'If we had no preconceived ideas, and were starting with a blank sheet of paper-how
woul d we design an intelligent organisn?"'

"I'"'mnot much of an artist," Floyd apol ogi zed, after he had nanaged to borrow paper and
pencil, "but the general conclusion was sonething like this."

He sketched qui ckly, and when he had finished M. Kelly said, "Ugh!"

"Well," chuckled Floyd, "beauty lies in the eye of the behol der. And tal king of eyes, there
woul d be four of them to provide all-round vision. They have to be at the highest part of the
body, for good visibility-so."

He had drawn an egg-shaped torso surnounted by a small, conical head that was fused into it
with no trace of a neck. Roughly sketched arms and | egs were affixed at the usual places.

"CGetting rid of the neck renmpbves a fundanental weakness, we only need it because our eyes
have a limted field of view, and we have to turn our heads to conmpensate.”

"Way not a fifth eye on top, for upward vision?" asked Kanminski, in a tone of voice which
showed what he, thought of the whol e concept.

"Too vul nerable to falling objects. As it is, the four eyes would be recessed, and the head
woul d probably be covered with a hard protective layer. For the brain would be somewhere in this
general region-you want the shortest possible nerve connections to the eyes, because they are the
nost inmportant sense organs."

"Can you be sure of that?"

"No-but it seenms probable. Light is the fastest, longest-ranging carrier of information. Any
sentient creature would surely take advantage of it. On our planet, eyes have evolved quite
i ndependently, over and over again, in conpletely separate species, and the end results have been
al nost identical."

"I agree," said Witehead. "Look at the eye of an octopus-it's uncannily human. Yet we aren't
even renote cousins.”

"But where's the thing's nose and nout h?" asked Ms. Kelly.

"Ah," said Floyd m schievously, "that was one of the nost interesting conclusions of the
study. It pointed out the utter absurdity of our present arrangenents. Fancy conbining gullet and
wi ndpi pe in one tube and then running that through the narrow fl exi bl e colum of the neck! It's a
marvel we don't all choke to death every tine we eat or drink, since food and air go down the sane
way. "

Ms. Kelly, who had been sipping at a highball, rather hastily put it down on the buffet
tabl e behind her.

"The oxygen and food intakes should be quite independent, and in the |ogical places. Here."
Fl oyd sketched in what appeared to be, fromtheir position, two oversized nipples.

"The nostrils," he explained. "Were you want them beside the lungs. There would be at | east
two, well apart for safety.”

"And t he mout h?"
"Cbviously-at the front door of the stonmach. Here."

The ellipse that Floyd sketched was too big to be a navel, though it was in the right place,
and he quickly destroyed any lingering resenbl ance by insetting it with teeth.
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"As a matter of fact," he added, "I doubt if a really advanced creature woul d have teeth.
We're rapidly losing ours, and it's much too prinitive to waste energy grinding and tearing
ti ssues when we have machines that will do the job nore efficiently.”

At this point, the Vice-President unobtrusively abandoned the canape he had been ni bbling
with relish.

"No, " continued Floyd renorselessly. "Their food intake would probably be entirely Iiquid,
and their whole digestive apparatus far nore efficient and conpact than our prinitive plunbing."

"I"mmuch too terrified to ask," said Vice-President Kelly, "how they woul d reproduce. But
I"'mrelieved to see that you've given themtwo arns and | egs, just |ike us."

"Well, froman engineering viewoint it is quite hard to nake a major inprovenent here. Too
many |inbs get in each other's way; tentacles aren't nuch good for precision work, though they
m ght be a useful extra. Even five fingers seens about the opti num nunber; | suspect that hands
will look very much the sane throughout the universe even if nothing el se does."

"And | suspect," said Kaninski, "that the people who designed our friend here failed to think
far enough ahead. What's the purpose of food and oxygen? Wiy, nerely conbustion, to produce energy-
at a miserable few percent efficiency. This is what our really advanced extraterrestrial will | ook
like. May |?"

He took the pen and pad from Fl oyd, and rapidly shaded the egg-shaped body until the air and
food intakes were no | onger visible. Then, at waist |evel, he sketched in an electric power point-
and ran a long cable to a socket a few feet away.

There was general |aughter, in which Kam nski did not join, though his eyes twi nkled.

"The cyborg-the el ectronechani cal organism And even he-it is only a stepping stone to the
next stage-the purely electronic intelligence, with no flesh and-bl ood body at all. The robot, if
you |like-though | prefer to call it the autononous conputer."”

"And what woul d that | ook |ike?" asked the vice-president.
Bef ore Kaminski coul d answer, Whitehead annexed his sketchpad and started to draw swiftly.

"It could look just like one of our present conputers,” he said. "On the other hand-it could
be this."

He handed the pad to M. Kelly. It showed a sinple, unadorned tetrahedron
"l see-TMA-I itself."”

"Exactly, sir. There nay be no pyranid-builders-there nmay only be pyram ds. They may be our
super-intelligences."

"That woul d be di sappointing,” said the Vice-President. "I don't know what | expect you to
find out on Jupiter, but | hope it's nore exciting than that."

"I don't," interjected Ms. Kelly. Then she began to | augh
After a while she pulled herself together, obviously with an effort.

"I"ve just had the nost hilarious idea," she said. "Suppose you're right, and they send back
an anbassador. Can you inmagi ne that wel com ng parade down Fifth Avenue- and the President sharing
his Cadillac with a large, black pyram d?"

The Vice-President began to grin, and very quickly the grin spread right across his face. He
made no comment, but everyone remenbered the stories of his occasional disagreenents with the
Chi ef Executi ve.

It was quite obvious that he could inagine that parade; and that, on the whole, he rather
i ked the idea.
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It was a glorious night; there had been rain earlier in the day, and the freshly washed sky
was unusual |y dark. Bownan had never seen so nany stars above Washi ngton; and now, soon after
nm dni ght, the brightest of themall was rising in the east.

"Look, M. Vice-President," he said, as they took their final |eave. "CQur target-eight nonths
from now. "

They all stood in thoughtful silence, wholly forgetting the other guests, not even hearing
the soft background of music fromthe band inside the house. Around them was the sleeping city,
dom nated by the floodlit bubble of the Capitol dome. And over that ghostly white hem sphere,
Jupiter was rising.

M SSON TO JUPI TER

Li ke everything el se in 2001, the good ship Discovery passed through nmany transfornmations
before it reached its final shape. Cbviously, it could not be a conventional chenically propelled
vehicle, and there was little doubt that it would have to be nucl ear-powered for the m ssion we
envi saged. But how shoul d the power be applied? There were several alternatives-electric thrusters
usi ng charged particles (the ion drive); jets of extrenely hot gas (plasma) controlled by magnetic
fields, or streams of hydrogen expandi ng t hrough nozzles after they had been heated in a nucl ear
reactor. Al these ideas have been tested on the ground, or in actual spaceflight; all are known
to work.

The final decision was nade on the basis of aesthetics rather than technol ogy; we wanted
Di scovery to | ook strange yet plausible, futuristic but not fantastic. Eventually we settled on
the plasma drive, though I nust confess that there was a little cheating. Any nucl ear-powered
vehi cl e must have large radiating surfaces to get rid of the excess heat generated by the reactors-
but this woul d nake Di scovery | ook sonewhat odd. Qur audi ences already had enough to puzzle about;
we didn't want themto spend half the picture wondering why spaceshi ps shoul d have wi ngs. So the
radiators cane off.

There was al so a digression-to the great alarm as already nentioned, of the Art Departnent-
into atotally different formof propulsion. During the late 1950's, American scientists had been
studyi ng an extraordi nary concept ("Project Oion") which was theoretically capable of lifting
payl oads of thousands of tons directly into space at high efficiency. It is still the only known
nmet hod of doing this, but for rather obvious reasons it has not nade nuch progress.

Project Orion is a nuclear-pul se systema kind of atom c analog of the wartinme V-2 or buzz-
bonb. Small (kiloton) fission bonbs woul d be expl oded, at the rate of one every few seconds,
fairly close to a massive pusherpl ate which woul d absorb the inpulse fromthe explosion; even in
the vacuum of space, the debris fromsuch a mni-bonb can produce quite a kick

The plate woul d be attached to the spacecraft by a shock-absorbing systemthat woul d snpoth
out the pulses, so that the intrepid passengers would have a steady, one gravity ride-unless the
engi ne started to knock.

Al t hough Project Oion sounds slightly unbelievable, extensive theoretical studies, and some
tests using conventional explosives, showed that it would certainly work- and it would be many
ti mes cheaper than any other nmethod of space propulsion. It night even be cheaper, per passenger

seat, than conventional air transport-if one was thinking in terns of mllion-ton vehicles. But
the whol e project was grounded by the Nuclear Test Ban Treaty, and in any case it will be quite a
long tinme before NASA, or anybody else, is thinking on such a grandi ose scale. Still, it is nice

to know that the possibility exists, in case the need ever arises for a |unar equival ent of the
Berlin Airlift....

When we started work on 2001, sone of the Oion docunents had just been declassified, and
were passed on to us by scientists indignant about the demise of the project. It seened an
exciting idea to show a nucl ear-pul se systemin action, and a nunber of design studies were made
of it; but after a week or so Stanley decided that putt-putting away from Earth at the rate of
twenty atom bonbs per minute was just a little too comic. Mdireover- recalling the finale of Dr.
Strangel ove-it mght seemto a good many people that he had started to live up to his own title
and had really learned to Love the Bonb. So he dropped Oion, and the only trace of it that
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survives in both novie and novel is the nane.

As has al ready been indicated by the frantic entries in ny log, the story line took a couple
of years of hard labor to pin down. W had the beginning and (approximately) the end; it was the
center portion which refused to stay in one place. | sonetines felt that we were westling with a
power ful and uncooperative snake, anchored at both ends.

FLI GHT PAY

The six menbers of the crew nade their departures fromEarth as quietly as possible, on
separate and unannounced flights-some fromthe Kennedy Spaceport, sone fromthe Bai konur
Cosnodrome. They had all said goodbye to their famlies and friends, and had given countless
interviews. They wanted no publicity during their last nonents on Earth, and nost of them nanaged
to avoid it.

The actual |aunch date was still a week ahead. They would need all that amount of tine to
beconme accustoned to working and living as a team aboard Di scovery under actual flight conditions-
conditions which could never be conpletely sinmulated on Earth. The "Orbital Shakedown" coul d be
carried out safely yet realistically with Space Station One hovering only a few miles away ready
to provide inmediate help in case of energency

That preflight week was al so essential for nmedical reasons. As Dr. Poole expressed it, with

conci se accuracy, "It gives us a chance to share our germs." The ship would be rigorously
qguarantined; its inhabitants would catch no di seases fromoutside, and if they devel oped any
allergies to each other, sonmething could still be done about it.

There were countless little problens, but no najor ones-at |east, of a technical nature.
However, Bowran was distracted fromnore inportant matters by one annoyi ng pi ece of bureaucratic
i neptitude

Fromthe earliest days, the financial rewards of astronauts had al ways been the subject of
controversy. Everyone agreed that they should be paid well-but how well?

After a long series of policy changes in which both the Space Agency and the individua
astronauts had cone in for much criticism general rules had been worked out to everyone's
satisfaction. On this mssion, where every man except Dr. Poole was an Astronaut, First d ass,
all crew nenbers would receive the standard basic pay for that grade, which worked out at $34, 945
per annum By special arrangenent with the Federal Health |Insurance Agency whi ch had sonehow got
into the act, Dr. Poole's salary was supposed to be made up to that of his coll eagues. For
reasons that no one even attenpted to understand, he actually recei ved $35, 105.

However-and this was where the trouble started-that was only the basic pay. On this mssion
there would be a flight bonus of $25,000 a year, as well as a substantial |lunp sumon return and
provi sion for dependents in case of death or disablenment. Bowran was just okaying the fina
payroll statenents in the Adnministration Ofice of Space Stati on One when he noticed, quite by
chance, that the flight bonus would not conmence until the noment of injection into the transfer
orbit to Jupiter.

The ampount involved was only about $500 a man, but Bowman was quite sure that on earlier
nm ssions the full bonus had been paid fromthe beginning of the final checkout period in Earth
orbit, when the full crew was assenbl ed under captain's orders and the ship was in all respects
operational - even though the flight had not actually begun. So he sent back a nmenorandumto
Accounts, quoting precedents.

There is a type of civil servant (fortunately not as comon as the critics sonetines naintain)
who refuses to adnmit a nistake. Such a one appeared to be at the other end of the line. He refused

to budge, and so did Bowran. So while the captain of the nmulti-billion-dollar Discovery was taking
over conmmand of his ship, he was conducting an increasingly astringent debate with an anonynous
Washi ngt on bureaucrat for a $500 bonus. They were still shooting radi o nenos at each ot her when

t he voyage began.

DI SCOVERY
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To the sightseers, cameranen, and comentators aboard Space Station One, it was hard to tel
that the ship was actually noving. There was, of course, none of the thunder and fury of a takeoff
fromearth as Discovery pulled out of her parking orbit; the only sign of acceleration was the
unbear abl e, blue-white radi ance of the plasm jets blasting out their streans of ionized gas at
hundreds of nmiles a second.

Even aboard the ship, the only sound produced by the drive units was a faint, far-off hissing,
and their thrust was so | ow that weight was al nost negligible. But they could maintain that thrust
for hour after hour, as they spewed out their jets of star-stuff, hotter than the face of the sun
When they finally closed down, Discovery would be hurtling starward at alnost thirty niles a
second.

There was little for Bowran and Kani nski-acting as co-pilot-to do except to nonitor al
systens, and to be prepared to nmake decisions if a situation arose outside the conputer's
experi ence or programmi ng. But Athena was working perfectly, measuring the ship's nmounting speed
and checking it second by second with the radars back on earth. Fromtime to tinme she nmade mnute
corrections utterly inperceptible to the men aboard, to bring D scovery back onto the preconputed
pat h.

Less than an hour after departure, she announced the uneventful passing of the voyage's first
m | estone. The announcenent was for the benefit of the waiting earth, for the crew knew it already
fromtheir instruments, neverthel ess, that cool, soprano voice filled themw th many conflicting
enoti ons:

"W have now attai ned escape velocity. | repeat: We have now attained escape velocity."

Here, already recedi ng behind them was what had once seened the ultimate goal of rocket
engi neeri ng. What ever happened now, Earth could never call them back. Though power might fail in
the next second, theirs would still be the freedom of space, to circle the sun forever on an
i ndependent planetary orbit.

There were still hours of acceleration ahead, but this was the psychol ogi cal break-off point.
Even though the cloud-girdled gl obe of Earth still filled the sky, she had | ost them Her backward-
tugging gravity could now nerely reduce their speed; it was no longer able to cancel and reverse
it.

No man, however many tinmes he went into space, could fail to react to this nonent. H s feelings
depended on what he had | eft behind; for nmost, it was an instant of ineffable sadness, like the
| ast sight of honme to a seafarer who knows he will never return. For this was a parting that no
men had ever experienced before this generation-a parting fromthe world nore final than any
earlier death, for Earth could not even reclaimtheir bones.

Soon afterward, the first booster unit was di scarded. The accel eration ebbed to zero as the
| ast precious drops of propellant were drained fromthe tank, and Discovery floated inert against
the stars. Then the explosive bolts separated cleanly, and there was a gentle nudge as small solid
rockets eased the two stages apart.

It was strange to see another nanmade object hanging there in space, where a nonment ago there
had been only Earth, Sun, and stars. As the jets began to thrust again, the booster slowy
dwi ndl ed astern; it seened to be falling back to earth, but that of course was an illusion. It was
now a satellite of the Sun, never to return to the world that had built it.

Three hours later, for the first tinme in the history of nanned flight, Discovery passed anot her
m | est one.

"We have now attai ned solar escape,” said Athena. "I repeat: we have now attai ned sol ar escape
velocity."

At their control panels Bowran and Kani nski | ooked at each other with a mingling of pride and
awe. Now they had not nerely escaped from Earth, they had | oosened the grip of the Sun itself.
Unl ess they sl owed thensel ves deliberately, they could now go sailing out past all the planets-
gradual |y | osing speed, but never falling back into the Solar System In a few years they woul d
pass the orbit of Pluto and go drifting onward, slowy but inevitably, toward the stars. It might
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take thema nillion years to reach the very nearest; but they would get there.

And still the speed nounted, mnute by mnute, through eight full hours of gentle acceleration
Earth was now a brilliant, waning crescent three hundred thousand mles sunward; though it was
still a mere stone's throw away, astronomically speaking, it already seenmed nore distant than

Jupiter. To Discovery's crew, it lay in their past, and they m ght never return to it. Jupiter |ay
in their future- and nothing, except the incredibly rare chance of a direct collision with a |arge
meteorite or an asteroid, could prevent themfromreaching it. For the ship was easing itself,
with exquisite precision, into the final orbit.

"One mnute frominjection,"” said Athena. "Cutting main drive in ten seconds.™

Par away, the barely audi ble hissing of the jets died into silence. Wth their passing went
al so the | ast sensation of weight, except for occasional ghostly pats and nudges as the | ow
powered vernier jets nmade infinitesiml adjustnents to the orbit. Soon even these were finished;
and At hena announced: "On course for Jupiter. Estimated transit tinme two hundred ni neteen days
five hours."

THE LONG SLEEP

Every day the Sun was two nmillion miles farther away, and the Earth was no nore than the nost
brilliant of the stars. Discovery was hurtling effortlessly out into the night, her drive units
qui escent, but all her other systens functioning at full efficiency.

This was the final shakedown period, when the crew would acquire the skills that could never be
| earned on Earth, or even in free orbit. One by one they crosschecked each other's performances,
studied all that was known or suspected about their still-distant goal, and reacted to sinul ated
di sasters.

O these, the nost feared were fire and neteorites. Even nore than a ship of the sea, a ship of
space is vulnerable to fire. It contains great stores of concentrated energy-chenical, nechanical
el ectrical, nuclear-any of which may be accidentally unl eashed. Every other day, at unexpected
times, Bowran would hold a fire-control exercise, and all the heat-sensing alarns were tested with
al nost fanatical regularity.

As for meteorites, one could only hope for the best and put one's faith in statistics. Conplete
safety was inpossible; every day, many thousands of dust particles would bonbard the ship, but the
vast majority would be so tiny that the mark they nade on the outer skin could be seen only
through a microscope. The few that did penetrate would be stopped by the inner hull

If everything went conpletely according to plan, there would be no need for even a single
menber of the crew to stay out of hibernation until Jupiter was reached, Athena could attend to
all the running of the ship. On a seven nonth voyage, however, the unexpected was bound to happen
hence it was wise to have a nman available at a nonent's noti ce.

And any man, no matter how stable and well bal anced, needed a back-up at least as badly as did
At hena. Ot herw se, the sense of isolation night overpower him and he would nove into that realm
of inhunan detachnment that had in the early days of astronautics, caused so nany accidents.

The psychol ogi sts disliked the term"break-off," because it gave the inpression of abruptness;
but the nane had stuck. The first men to fly alone in high-altitude balloons, and the pioneer
expl orers of the underwater world, had experienced the phenonenon as |ong ago as the 1950's. It
was a sense of renoteness, and of total separation fromeveryday life, which was not in the |east
unpl easant. Indeed, it could be positively exhilarating-and that was its greatest danger; for in
extreme cases, it could | ead to del usions of omipotence. Divers had been known to swi mfrom deep
bases without their breathing gear; astronauts had ignored the plain warnings of their
instrunents. Sone had escaped the consequences of their rashness; nmany had not.

The cause of break-off was usually sensory deprivation; robbed of the normal flow of nessages
fromall its inputs the ever-active brain started to build its own world, which sel dom coi nci ded
with reality. The cure was sinple; if a man was kept busy on assigned tasks, and was in continual
communi cation with his colleagues, he was in little danger
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So Bowran had to have a deputy, and the obvi ous choice was Peter

Whi t ehead sonetines called hinself "Engineer in charge of everything else." Another of
Whi tehead's favorite sayings was that every problemhad a technical solution-it was just a matter
of choosing the best. H's genius for trouble-shooting was probably another aspect of his
hi ghpower ed i nagi nation, for he seened able to identify hinmself with recal citrant nachi nery. There
were some who clained that he had paranornmal powers, for whereas nost engi neers had to kick their
bl ack boxes when they m sbehaved, Witehead nerely had to glare at them

On the tenth day, at last satisfied that the ship was running flawl essly, Bowran called a fina
crew conference. Anyone | ooking at the six nen gathered on the control deck could have divided
them at once into two categories. Bowran and Wi tehead were in good physical shape, whereas the
other four were sleek and plunp. There had been nmany jokes about condemmed nen eating hearty
breakfasts, and cattle being fattened for the slaughter. But the | owresidue, high-calorie diet
was an essential preparation for the I ong sleep; some fuel was necessary, even at the | ow
met abolic | evel of hibernation. Wen they awoke in little over half a year, nost of this fat would
be gone.

And so would Earth, that brilliant star now doninating the sky. The next tine the four sleepers
opened their eyes, their home planet would be |ost against the glare of the Sun; and Jupiter would
be lord of the heavens.

It was a solem nmonment, this parting of the ways; no one felt |ike naking any of the usua
wi secracks, for all knew that they might not neet again. And the nmen who were about to hibernate,
t hough they had been through this before, and thoroughly understood its necessity, were reluctant
to go. Any one of them would have changed pl aces with Bowran or Wit ehead.

"This is for the record," said Bowran, a little self-consciously, glancing out of the corner of
his eye at the TV canmera which surveyed the Control Center, and which continually reported the
situation to Earth. At this close range it was still operating in real tine; out at Jupiter, it
woul d be sending only one frame a second-but that was quite adequate for nonitoring purposes.

"Al'l the schedul ed checkouts have been conpl eted; there have been no unexpected probl ems. W
are now at Day 10, which is the tine planned for hibernation to commence. It is nmy opinion that we
shoul d continue according to program |f any of you disagree, please say so now. "

There was a rather restless silence. Everyone seenmed waiting for soneone el se to speak, but no
one did. And no one knew that Dr. Poole, who had secret orders of his own, was carefully watching
bot h Bowran and Wi tehead for any signs of disturbance. He was satisfied by what he saw.

"Very well,'
Doc. "

conti nued Bownan. "You all know what to do. As soon as you're ready, please cal

It was all very crisp and inpersonal and businesslike, but the individual good-byes would not
take place under the gaze of the TV canera. One by one, Kinball and Hunter and Kam nski and Pool e
drifted back to their cabins in the carousel, and put their few belongings in order. And presently
each one spoke privately over a radio circuit to Earth, and for the only tinme on the voyage the
ship's recorders were shut off, while verbal farewells were transnmitted. To nost of themthis was
an ordeal they would have preferred to avoid, and they were secretly glad that there could be no
direct reply. By this time, the round-trip radi o delay was over two mnutes, and a conversation
with Earth was inmpossible.

At the | ast nonent, Poole nade the final tests of the men he would soon be follow ng into
sl eep. To each, Bowman delivered appropriate versions of the sane rather forced jest: "You | ucky
bastard! Pete and | will be working |like dogs for seven nonths, while you take it easy." Then the
el ectronarcosis currents started to pul se, and Di scovery's operational crew dimnished to five, to
four, to three...

"That's it," said Dr. Poole. "All sleeping |ike babies." He | ooked at Bowran with a serious,
t hought ful expression; they were alone together, while Witehead stood watch on the control deck
"How do you feel ?" he asked.

"Alittle tired, but very glad it's gone so snmoothly. Don't worry about us, Kel. The first tine
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we cut our fingers, or feel colds coming on, we'll wake you up."
Pool e chuckl ed. "You nmake ne feel like an old-tinme country doctor, wondering whether the
tel ephone will et himhave an undi sturbed night. O K -do your stuff."

Bowran adj usted the bi osensor straps around Poole's chest and right arm checked the head bands
carefully, and triggered the hi gh-pressure hypodermc. There was a brief hiss as the drugs were
forced into Pool e' s bl oodstream

"Happy dreans, Doc," said Bownran

"Be seeing you," answered Poole. He started counting: "One ... Two ... Three...." but got no
further.

For a nonent, Bownan stood | ooking at his sleeping friend, half envious of his freedomfrom
responsi bility. Then, with quite unnecessary quietness, he tiptoed away and went to join Witehead
at Control .

He found his shipmate staring, wi th undisguised fascination, at the four little panels on the
situation display board marked KAM NSKI, KIMBALL, POOLE, HUNTER Each showed a small constellation
of green lights, indicating that all was well.

And on each was a tiny screen, across which three sets of lines traced leisurely rhythns, so
hypnoti c that Bowran al so found it hard to tear away his eyes. One line showed respiration
anot her pul se, anot her EEG

But the panels marked BOAWAN and WH TEHEAD were bl ank and lifeless. Their time would cone a
year fromnow, out at the orbit of Jupiter

RUNAVAY

To Bowran, the first intimation of trouble was a quiet voice saying over the open radio
circuit. "Dave-1'm having control problens."” Witehead sounded slightly annoyed, but not in the
| east al ar med.

Bef ore Bowran coul d answer, he saw the pod energe fromthe shadow of the ship, only twenty feet
beneath the mai n observati on wi ndow. It was under full power, heading roughly along the Iine of
Di scovery's orbit.

"What's the trouble?" he called. For a few seconds there was no answer, and the pod was al ready
a hundred feet away before Witehead replied.

"Throttle jammed at full thrust," he said, quite calmy "I"'mbuilding up a little distance
before I try anything."

That nmade sense, a runaway pod needed plenty of space to maneuver. And there was still no cause
for real worry; Bowman was quite sure that Witehead woul d soon fix the trouble, as he had al ways
done in the past.

The seconds ticked slowy by; the pod was still gaining speed-and now it was so far away that
it was barely recogni zabl e. Though Whitehead woul d have no difficulty in honing on the ship froma
di stance of many mles, he had better not |eave nmatters until too late for his main drive would
enpty the propellant tanks in a very few m nutes.

The pod was now a tiny spot, its distance inpossible to judge by the eye. Bowran | ocked the
navi gation radar on it, and was surprised to find that it was still only two mles away. But, far
nore serious, it was already traveling at a hundred and ninety miles an hour

"Peter!" cried Bownan. "Wat the hell's happening? Can't you fix it?"
For the first tine, there was a note of alarmin Witehead' s voice.

"Controls won't respond,"” he said. "I'"'mpulling the main fuse to cut off power. Call you back."
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A second later, his radio went dead. Wile waiting, Bowran searched for the pod with a
tel escope, and found it quickly enough. Wth a sinking heart, he sawthe little cloud of m st
flaring fromthe rocket nozzle, and knew that the capsule was still accel erating.

Wi t ehead was back on the air al nbst at once
"No use,"” he said abruptly. "Trying to turn with auxiliaries."

It was a tricky maneuver, but the obvious next step. Even if he could not turn off the main
drive, he should be able to spin the pod around so that he reversed the direction in which it was
building up its uncontrollable velocity. Then the runaway woul d eventually be brought to rest, and
presently it would start coning back again.

Tense and pale, with a dreadful feeling of hel pl essness, Bowran stared through the tel escope.
Inits field of view, the pod seened only a few feet away, and he could see every detail of its
construction. Then, to his enormous relief, little spurts appeared fromthe attitude-contro
nozzl es, and the capsule began to turn slowy on its axis.

The treacherous nmain drive swng out of sight, still firing, next he had a broadside viewthen
he was | ooking straight into the bay wi ndow at the seated figure of his friend. He could have seen
Whi t ehead' s expression, if it had not been for the glare of reflected sunlight on the transparent
panel s.

"You've done it!" he cried. "Thank God!"

The capsule was still racing away at over two hundred miles an hour-but at |least it was now
| osing speed, no longer gaining it, as its jet acted as a brake.

"Looks like it," said Witehead, his voice showing his imense relief. "I knew Betty woul dn't
let me down, if | treated her properly.”

Though it seened ages, it was |less than a mnute before Bownan could tell, even without the aid
of radar, that \Whitehead was on the way back. Presently the capsule began to growin the field of
the tel escope-slowy at first-then rapidly-then too rapidly.

"Still can't cut the dam thing," said Witehead. "Hate to waste all this fuel, but I'll just
have to swing to and fro until | run out of gas."

It seened to Bowran that the capsul e was now headi ng strai ght toward the ship; they were out of
the frying pan and into the fire. The risk of |osing Witehead had now been replaced by an even
nore serious danger.

"Watch your track," he called anxiously. "I think you're on a collision course."
"I know," said \Witehead breathlessly. "Trying to flip her around again."

He was too | ate. For one hideous nonment, the capsule seenmed to be heading straight for the
observati on wi ndows of the Control Deck. Then, barely in tine, the steering jets opened up, and
the runaway vehicl e skinmed above the curving hull of the ship and behind Bowran's field of view

"Sorry about that," said Witehead. "G ve you a wi der berth next-"

The sound of the crash canme sinmultaneously over the radio and through the fabric of the ship
Bownan half rose fromhis seat, waiting for the alarns to go and for the danage signals to start
flashing. But nothing happened; it nust have been a gl ancing inpact-no real harmdone. To
Di scovery, at least; but what about the capsul e?

"Peter!" he called. "Are you all right? Do you read ne?"

There was no reply. Bownan turned the gain of the radio full up, and listened intently. The
carrier wave was still comng in, but that proved very little. He had hoped to hear the sound of
Whi t ehead' s breathing, even if he had been knocked unconscious. If the capsul e had been cracked,
of course, there would be no breathing-and no sound, except for the nuffled roar of the jet drive,
as loud as ever through the netal franework of the runaway.
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That roar was still audible over the radio, but there was nothing el se. Bownan called again,
and again, Witehead did not reply. At the sane tine, he swiftly ran through the pictures on the
rear- view nmonitors, and after a quick search |ocated the capsule a few hundred yards away.

To his great relief, it appeared intact-but it was still under power. \Wether he was dead or
alive, it was carrying Witehead i nexorably away fromthe ship; and there was nothi ng what soever
he coul d do about it.

"Peter!" he called. "Peter! Can you hear ne?"

Still no answer-only that naddening jet roar. It seenmed to | ast forever; and then, suddenly, it
stopped. The capsule had at |ast used up its fuel

Once nore, Bowran strained to detect the sound of breathing over the hiss of the carrier wave.
The mi crophone was only a few inches from Witehead' s nouth; if the space pod still contained air,
he shoul d hear sonething...

He did, and with a sigh of relief he resumed his own breathing. First there were sone soft
bangi ngs, then a nmunbl ed exclamation like a drunken nan talking in his sleep. That was foll owed by
a short blast of well-organized profanity; Witehead was whol |y consci ous agai n.

"Hel |l o, Dave," he said, even before Bowran could call him "I'mO K nowjust a bruise on ny
forehead-no ot her damage. WIIl you get a fix?"

A qui ck gl ance at the radar showed Bownran that the capsule was still less than five niles away.
That was a perfectly trivial distance-but it was increasing rapidly. For despite its periods of
braki ng, the pod was now raci ng away from Di scovery at three hundred and sixty mles an hour

Every minute it would increase its distance by six mles- and so on, hour after hour, day after
day. But before long, of course, this would be of no practical interest to Peter Witehead.

Bowran reported the facts; then he asked quickly: "What's your oxygen reserve, Pete?"
"About . . . five hours."

"Only five?"

"Yes. It was a single-tank job-so | thought."

Bownan did not say what had flashed through his mnd, but he was sure that it had al ready
occurred to Whitehead. No nmatter how nuch oxygen the pod carried, it mght nmake no difference now.

For several seconds there was no sound over the radio circuit; then Witehead said, with a kind
of resigned sadness: "Well, | guess that's it, Dave."

"I"'mdamed if it is. I'mcomng out to catch you. Hold on."

There was anot her pause, before Wiitehead replied: "You can't do that-not enough safety tine,
anyhow. You know you can't |eave the ship."

"l bl oody well can; Athena can handle things. |I'mcomng."
"Let's not fool ourselves. What was that velocity vector?"
"Five hundred thirty feet a second.”

"Gve that sumto Athena, if you like. | know the answer already." So, in his heart, did
Bowran. |f he risked abandoning the ship and his four sleeping conpanions, he could eventually
catch up with Wiitehead. But then they would both be several hundred niles from Di scovery-and
still moving away from her at that deadly five hundred thirty feet a second. The rescue pod would
first have to cancel that speed, and not until then could it start on the return journey. Wth
that extra payload, it could never nmake it hone.
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Nevert hel ess, Bowran fed the figures to Athena. The answer cane back instantly: | MPCSSI BLE

Just for a nmonent, before his years of training asserted thenselves, he was overcone by a sense
of blind rage, and wanted to hamer his fists against the cold display panels of the conputer. But
that would be no help to Wiitehead or to hinself. It was inpossible to argue with the | aws of
mat hematics, and stupid to feel anger at them If one chose to live by the inplacable equations of
the Universe, then when the tine came one nust also die by them

But he refused to adnit defeat; nmen did not give up as easily as this. He remenbered
Whi t ehead' s own favorite saying: "Every problemhas a technical solution." There nust be a
solution for this problem if only he could think of it.

The situation was so absurd, so utterly ironic. Here he was in a ship that could cross half a
billion mles of space and travel at thousands of miles an hour-and he could not save a friend
drifting slowy to his death a nere ten niles away. If he returned to Earth, who would ever
understand his terrible dilemma? A ways there woul d be the unspoken question: "But surely you
coul d have done sonet hi ng?

But this was no TV space opera, where the hero conjured sone brilliant answer out of his hat.
This was a problem for which there was no sol ution

"Dave," said the | oudspeaker suddenly. "Can the ship do anything?"

Though Wit ehead was not a propul sion expert, he certainly knew better than this. The very fact
that he had asked such a question indicated some |oss of self-control, but Bowran coul d hardly
bl ane him A desperate man would clutch at any straw

"I"'msorry, Peter," he answered gently and patiently. "You know the main reactor has been shut
down and the thrusters have all been nothballed. It takes over a day to test themand run them

up. "

And even then, he m ght have added, it would not have hel ped. The ship's acceleration was so
low that it could never overtake the pod before the five hours were up

That was going to be the |Iongest five hours in Bowan's |ife.
FI RST MAN TO JUPI TER

And t hen while Bowran was still considering his next nove, Witehead asked an extraordinary
questi on.

"Dave," he said, in a curiously flat voice, "Are there any asteroids close to us?"
"Not according to the Epheneris. VWy?"
"Unless |'mcrazy, there's sonething el se out here- only a few nmles away."

Bownan's first reaction was one of surprised di sappointnent. He had not expected Peter to start
cracking up so soon, but perhaps that blow on the head had produced aftereffects. Not for a nonent
did he credit the report; space was so inconceivably enpty that a cl ose passage by any other
obj ect was al nost a mathenatical inpossibility. Witehead could only be suffering from
hal | uci nations; it would be best to hunor him

But that thought had al ready occurred to Whitehead hinself.

"No-1'mnot seeing things," he said, alnost as if he was reading Bownan's nind. "There it is
again-it's flashing every ten or fifteen seconds. And it's definitely noving against the star
background-it can't be nore than five or ten mles away."

"Can you give nme a bearing?"

Bownan still did not believe a word of it, but he started the w de-scan radar-and al npst at
once his jaw dropped in astonishnent.
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There was Witehead' s echo, now at twenty-two miles. But thirty degrees away fromit, at
consi derably | ess range, was a far |arger one.

"Christ!" he exclainmed, "you're right! And it's bl oody enornous. Let ne get a scope on it."

As he fed the radar coordinates to the tel escope, and waited for the instrument to swing to the
right quarter of the sky, his mnd was a tunult of conflicting enotions. Perhaps they were both
hal | uci nating; |ooked at dispassionately, that was the |ikeliest explanation

And then, just for a few conforting seconds, a naive wish-fulfillment fantasy flashed through
his mnd. They were not al one; there was another ship out here, arriving to rescue Witehead in
the nick of tine.... It could not, of course, be a ship fromEarth; it could only be-

The star images stabilized. There in the center of the field was, w thout any question
sonet hing | arge and obviously artificial, glittering netallically as it turned slowy in the sun
Wth fingers that trenbled slightly, Bowran zooned up the magnification

Then the fantasy di ssolved, and for the first tine he realized the full extent of the disaster
that had overwhel ned the expedition. He knew now why none of the alarnms had sounded when
Whi t ehead' s capsule had collided with the ship. In mssing the hull, it had hit a target that was
al nost equal ly vital

Recedi ng there behind them still spinning with the force of the inpact, was the entire | ong-
range antenna conpl ex. The big forty-foot-dianeter parabola, the snmaller dishes clustered around
it, the gear designed to aimtheir radio beans across half a billion ml|es of space-all were

drifting slowy back toward the sun

The runaway capsul e that had doonmed Peter Witehead had al so destroyed their only link with
Eart h.

"Funny thing," said Whitehead, as he passed the six hundred-mle nmark, "but there are no
messages | want to send, anyhow. | nade all ny goodbyes back on Earth; I'mglad |I don't have to go
t hrough that again." He paused, then added; "There was a girl, but she told me she wouldn't be
wai ting. Just as well."

There was a curious detachnent and |lack of interest in Witehead' s voice. Already, it seened,
he was drifting away fromthe human race in spirit as well as in body. Perhaps the defensive
mechani sns of the mnd were quietly coning into play, extinguishing the fires of enption, as the
engi neer of a sinking ship will close down his boilers [est they cause a | ast-m nute expl osion

Presently he said: "I wish | could see Earth; a pity it's lost in the sun. But Jupiter | ooks
beautiful; it seens so close already. | hope you nake it-1 hope you find what you're | ooking for."
"We'll do our best," answered Bownan, swallow ng hard. "Don't worry about that." He wondered if

Whi t ehead realized that he had said "you," not "we." Consciously or unconsciously, he had already
removed hinself fromthe roll call of the expedition

The | eaden minutes ticked slowy away, while Bowran waited with mngled grief and frustration
I f Witehead wished to be left to his own thoughts, so be it; he was not going to engage himin
light chatter at noments such as this.

The radio circuit to the capsule was still heartbreakingly dear; there was no sense of distance
or separation. Over such a trivial span of nmles, the |ow power transmtter in the Control Center
was perfectly adequate. Though it was designed for conmunication with space pods working in the
i medi ate vicinity of the ship, it had nore than enough range for this task

Then Wi tehead said, quite unexpectedly: "There's one thing I'd |like you to do for me, Dave."
"Of course."
"Play sonme nusic-sonet hing cheerful ."

"What woul d you Iike?"
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"The Pastoral, | think. Yes, that would do nicely."

M dway between Mars and Jupiter, two tiny, and slowy separating, bubbles of warnth and |i ght
began to reverberate to the sounds of spring. Wen the synphony had run its course and ebbed into
silence, the pod was nmore than a thousand niles away.

It was still quite clearly recognizable in the telescope, though its finer details could no
| onger be seen. Every day, it would draw eight thousand niles further ahead of D scovery, and
though its future position could be predicted to the end of tine, it would soon be | ost agai nst
t he background of the stars.

"Dave, " said Witehead suddenly, "can you still hear nme?" H s voice sounded nore ani nated-I ess
renote and detached. It was as if he had made some decision, and was no |onger drifting
hel pl essl y.

"I read you |loud and clear."

"There's a job I still have to do. | want to find what went wong. It won't make any difference
now but it may hel p soneone el se.™

That thought had al ready passed through Bowran's mnind, but he wanted the suggestion to cone
from Wi tehead. He felt an absurd inpulse to say "Be careful!"” and nmanaged to fight it down.

"What do you think happened?" he asked instead.

"I was in shadow for thirty mnutes on that last job, and | noticed it was getting very cold;
the heater system nust have gone on the blink. Nothing really serious-but perhaps the cold cracked

one of the pipelines. | guess there was a | eak; some propellant may have got out, and then frozen
on the controls. | still don't see howit was possible, but it's the only theory that makes sense.
Anyway, |'mgoing out to check it. | have thirty minutes of air in this suit. I'lIl call you back

as soon as |'ve depressurized the capsule.”

"I'"ll be listening out," said Bowran. He found it very hard to say anything-even to nake the
si mpl est responses. The feeling of utter hel pl essness and i nadequacy still overwhelnmed him the
sense of |oneliness would cone |ater

He knew exactly what Whitehead was attenpting to do. When he had depressurized the capsule, he
woul d open the hatch and work his way, hand over hand, around to the propulsion unit at the rear.
It would not be hard for himto take off the protective covers, and perhaps he could see what had
gone wong. It was not very likely, but it was worth trying. And certainly it was better than
wai ting passively for the end.

One m nute-two m nutes-went by. Surely he had nade the trip by now
"Peter-have you found anythi ng?" Bowran called at |ast.
There was no answer. He called again, and again.

Then he began to wonder. Perhaps sonet hing had gone wong-but if so, was it really an accident
this time?

Once nore he called out into the unreverberant silence, but already he was certain that he
woul d never know the answer.

There were tinmes when the greatest heroismconsisted of dying quietly, wthout nmaking a fuss.
This Peter Whitehead had done; no one could ask for nore.

And two nonths fromnow, a mllion mles ahead of his conrades, he would be the first of al
men to reach Jupiter.

THE SMELL OF DEATH
Hours ago, Bowman knew very well, he shoul d have awakened his back-up. But while Witehead was

still alive, he had not the heart to do so; it would have been too final an adni ssion of
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hopel essness. Now he would delay it no |longer, for his own peace of mnd as much as for the safety
of the ship. He felt a desperate need to hear a human voi ce agai n; never before had he realized so
dearly that man was a social animal, and could not long survive in isolation. And no nan before,
since the beginning of history, had known such isolation as this.

Bownan nmade his way slowy through the silent passageways; sonehow the ship already seened
enpty, like a deserted house. He drifted down the axis of the carousel, and when he was gri pped by
its centrifugal field the sudden return of weight al nost nade himcoll apse. Though he wanted to
lie down and rest, if he gave way to this inpulse he did not know when he woul d wake again. He was
the ship's only human guardi an now, he could not sleep while he was still on duty.

Luckily, the revival procedure was automatic, there was nothing he had to do, no stages where
he coul d make an error through tiredness. Once he had given Athena her orders, she would carry
them out with superhuman infallibility.

In Kelvin Poole's roomall was cold and silent, as it had been for the last five nonths. The
bi osensor display was normal; respiration, body tenperature, blood pressure, heartbeat were al
inside the safety limts. And according to Athena, who alone could interpret it, the EEG was al so
satisfactory for a hibernating man

Bownan broke the seal on the REVIVAL switch, pressed the button, and waited. First, the
el ectronarcosis current would be switched off. There was no apparent physical change in the
sl eepi ng man, but at once the danci ng waves of the EEG di splay increased in anplitude and becane
nmore conplex. Slowy, and perhaps reluctantly the brain of Kelvin Poole was turning back fromthe
worl d of dreans.

Two minutes later, Athena triggered the hypoderm c strapped to Poole's forearm Bowran coul d
hear the tiny hiss as high-pressure gas forced the stinulants through the skin. Now he should see
the first reaction, normally it canme in about thirty seconds.

He was not worried when nothing happened for well over a minute. Then Poole's eyelids started
to flutter, and he gave a slow yawn. His di aphragm began to heave with nornal respiration, and he
rolled his head slightly to the side.

A minute |ater, he opened his eyes, and stared vacantly through Bownan, |ike a newborn baby
still unable to focus upon the external world. But presently awareness cane into his gaze, and his
lips began to nove. It was inpossible to hear what he was saying, if indeed he had enunci ated any
words at all

"Take it easy, Kel," said Bowran. "Everything's O K " He only wished that this were true.

Again Poole's |ips nmoved, and now his voice was just audible as a faint sibilation, producing
no intelligible sounds. At the same nonent, Athena spoke.

"Pool e cardi ogram abnormal. Reconmend injection H.6."

Bowran grabbed the hypodernmic fromthe energency nedical kit. He fired it into Poole' s arm
then anticipating the worst, broke out the autorespiration mask and its attached oxygen cylinder.

But the shot seened to be working. Poole was obviously quite conscious, though his chest was
heaving erratically. He | ooked straight at Bownan, and his |lips began to nove again. At |ast he
spoke-only two words, |aden with sadness and regret, banishing all hope with their finality.

" Goodbye, Dave."

Bownan's paralysis lasted little nore than a second: it was broken when Athena's calm
i nper sonal voi ce announced:

"All systems of Poole now No-Go. It will be necessary to replace himwith a spare unit."

"Shut up, dam you!" yelled Bowran, as he clanped the nask over Poole's face and switched on
t he oxygen. The gas began to pulse through the plastic tubes, the noise it nade sounding like a
horri bl e parody of human breathing. Though he knew that it was no use, he continued until the

file:/lIF|/rah/Arthur%20C.%20Clarke/Lost%20Worlds%200f%202001,%20The.txt (67 of 109) [1/14/03 10:58:59 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/L 0st%20Worl ds%200f%202001,%20The.txt
oxygen was exhausted, and all the biosensor displays showed flat, featureless |ines.

Kel vin Poole lay calmand quiet again; it was inpossible to tell that he was no |onger in
hi bernation. But to David Bowran, commander of the only ship beyond the orbit of Mars, it seened
that the gently circulating air around himalready carried the snell of Death.

ALONE

Bownan did not renenber |eaving Poole's spinning tonb in the carousel, but now he was back on
the Control Deck, |ooking out at the unchanging stars. He was in a state of shock, going about his
busi ness like a nachine, and hardly aware of any enotion. Though he felt unutterably tired, it
seenmed that he could carry on forever, as sleepless as Athena, while there was still work to be
done and deci sions to be made.

Tragedy had snowbal l ed into disaster; what had now happened could be far nore serious than the
| oss of Whitehead. Poole's death m ght be another accident, or a piece of sheer bad | uck that
woul d never occur again. But if sonmething was fundanmentally wong with the revival process, his
sl eepi ng shipmates were al ready dooned. And he with themy for he could not handl e Discovery al one,
when the tinme cane to steer her into her final orbit.

This was not a situation anyone had been pessinistic enough to inagine; no procedure had been
laid down to deal with it. Wen some utterly unexpected problem arose, his orders were to consult
with Earth, if tine pernitted. He had the time; no one had ever dreamed that he would | ack the
ability. For if any part of the radio equipnent failed, it could always be repaired or replaced;
the only itemthat had not been duplicated, because of its size and weight, was the antenna
assenbly. Who woul d have inagined that anything could ever denolish that system short of wrecking
the ship itself? It was not, in the jargon of the designers, a credible accident; but it had
occurred.

The | oss of the antenna had not only nade it inpossible to obtain nedical advice fromEarth; it
had endangered the whol e purpose of the mi ssion. Watever they mi ght di scover when they reached
Jupiter, they would have no way of reporting it hone.

There was one slimchance of saving the situation. The antenna was not nmany mles distant and
traveling away fromthe ship at a relatively | ow speed. He might be able to retrieve it and effect
tenporary repairs; even if he could not do so, perhaps Kinball and the others woul d succeed- as
long as he recaptured the | ost equipnent before it was forever out of reach

He took careful neasurements of speed and velocity with the ship's radar, then nmade estimates
of the nass that was now drifting away into space. He fed the information into Athena, set up the
probl em and watched the answer flash on the display before he could even Iift his finger fromthe
keys.

Yes, a fully fuel ed and provisioned pod could do it, if he acted now and if everything went
smoothly. But tine was fast running out; the chance of success dimnished with every passing
mnute. If he did not | eave within the next few hours, the operation would be inpossible.

Li ke nost space missions, it involved subtle trade-offs between tine and speed and payl oad, and
the answer was not at all obvious. Merely to get to the drifting antenna was easy enough; the pod
coul d make the round trip in four or five hours-if it had nothing else to do. But Bownan had to
hold in reserve a substantial portion of his total fuel for the task of slow ng down the runaway
equi pnent, and then turning it back toward the ship. This drastically reduced the overal
performance of his little vehicle, by limting the speed it could obtain. The outward trip woul d
take five hours, the return run another five- and the capsule carried oxygen for only twelve
hour s.

Two hours to grapple the antenna and reverse its velocity; that seened an adequate margi n of
time, though he would have preferred nore. He was well aware of the risks, but they were not so
great that a reasonable nman woul d be deterred by them Whitehead' s mishap woul d not occur again in
a mllion hours of operational tinme;, the worst dangers were those of carel essness, for space was
pitilessly unforgiving of mstakes. And though he would be | eaving the ship wi thout a human
wat cher at the controls, Athena could handle the situation. If he did not conme back, in a few
hours she woul d awaken the next man. He was not endangering his sl eeping colleagues; indeed, he
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was increasing their chances of life, and of conpleting the mission successfully.

When he had satisfied hinself that there was no flawin his logic, he entered his decision in
the log. Then, swiftly but conscientiously, he nade his preparations to | eave the ship. He was not
goi ng alone, for he had a second task to perform

He had al so to consign Kelvin Poole to the deeps of space.

Space capsule Alice hung in the airlock, holding her sonber cargo in her nechanical arnms |like a
robot Pieta. Bowman had checked and doubl e-checked her systens: he was ready to go.

"Mary Sarah Alice," he ordered Athena. "Punping sequence start."

"Mary Sarah Alice," Athena should have echoed. "Punping sequence start." But she did nothing of
the sort.

Her i medi ate response was a sound that Bowran had never heard before, except during practice
runs. It was a high-pitched PING PING PING conpletely distinctive and quite unm stakable. He knew
exactly what it nmeant, but in case he had forgotten, Athena rem nded him

"Order violates Directive Fifteen," she said. "Please cancel or anmend."”

Bownan cursed silently. It was no good arguing with Athena, she had her instructions-her built-
in |laws-and she woul d obey them This was sonething he should have renmenbered, and the error was
al armi ng, though understandable in the circunstances. He was very tired and under a great strain
what el se might he also have forgotten?

He could not |leave the ship, if there was no deputy comander to take over fromhim Athena
knew t he present state of affairs; it was no use trying to fool her. She would not |et him go-and,
wi t hout her cooperation, he could not even open the airl ocks.

It was a nmaddening situation, and illustrated perfectly the lack of initiative show by even
t he nost advanced computers. He had spent alnmpbst an hour with Athena analyzing this mssion, and
not once had she remi nded himthat he could not carry it out....

The captain of the Discovery was a stubborn nan, particularly when he was frustrated. He | ooked
at his chrononeter; there was still plenty of tine. Then, angry at Athena and at hinself, yet
coolly deternmined on his plan of action, he clinbed out of the capsule, shucked off his spacesuit,
and returned to the Control Deck.

The | aws governing Athena's behavior were not inviolable; |ike any conputer, she could be
reprogranmed. But this was a skilled job, and it took tine. When Bowran had consulted the |ogic
di agrams, decided which steps could be cut out, checked that he had not introduced undesired side-
reactions, run the new programthrough several tines, and corrected a number of trivial mstakes,
he had wasted nore than an hour. Yet this was one operation that certainly could not be hurried;
if the revised programwas faulty, Athena might let himout of the ship-but she mght not allow
himto return.

Before he left the Control Center, he checked the position of the drifting antenna once nore,
both visually and by radar. It was now considerably further away, and when he reconputed the
ni ssion he was alarmed to find that he would have only about an hour of working tinme when he
caught up with the runaway hardware. But that should be sufficient, all he had to do was to make
contact with the antenna and push it gently back toward the ship. It seemed a straightforward
enough operation, and he did not anticipate any difficulty.

There were no protests from Athena, and no further delays in the airlock. At his commuand, the
door swung open into space.

Li ke a tiny, conplex toy, surrounded by stars and the distant glow of the MIky Way, Discovery
hung in space between Mars and Jupiter. She seemed absolutely notionless, not even rotating, but
inreality she was still leaving the Sun at alnost a nmillion nmiles a day. The tiny, shrunken Sun,
whose pal e rays had long | ost the power of bringing warmnth.
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One might have watched the ship for hours, even for days, and seen no sign of life. Yet now a
bl ack circle had appeared in the hull, as a door swung out into nothingness. Fromthat circle
slowy enmerged the glittering, ungainly shape of a space capsul e. Bownan and Pool e were | eaving
Di scovery.

Wth great difficulty Bowran had seal ed Poole into his suit, for he did not wish to see the
transformati on which the body of an unprotected nman undergoes in a vacuum It was an extrenely
expensive coffin, this arnor that had been built to guard himin life. But it was of no use to
anyone else; it had been tailored to fit Poole, and now would performthis |last service for him

He set the timer for a five-second burst, and punched the firing key. Wth a faint hiss, the
jet burst intolife; he felt the nonentary surge of weight as the pod's seat pressed against him
with its fifth-of-a-gee acceleration. Then it was over-but he was noving away from Di scovery at
twenty miles an hour.

For one horrible instant, it seened that the nmetal hands of the space pod had becone entangl ed
in the harness of the suit, but he nanaged to get them | oose. Then the body was fl oating beside
him no longer in contact, but still sharing his speed as they both drifted away fromthe ship.

And now Kel vin Poole was followi ng the road al ong which Peter Witehead had al ready travel ed.
Both of them in strange and literal truth, were on their way to the stars. For they were noving
fast enough to escape fromthe Sol ar Systen though they would sweep past Jupiter, even its giant
gravity could never capture them They would sail onward through the silence, passing the orbits
of the outer planets one by one; and only then would their journey really begin-a journey that
woul d never end, and might outlast Earth itself.

It was well that David Bowran had other work to do; he had no tinme for sorrow or regret. Wth
great care, he aimed the pod toward its goal, now nore than five hundred niles away, and signal ed
for the calculated twenty-five seconds of firing tine.

He was only a quarter of a mile away, but noving at over a hundred mles an hour, when the
peri od of powered flight ended. Discovery already | ooked too small and renote for confort, she
woul d soon grow snaller still. About a thousand feet fromthe ship, a just-identifiable package
was hanging in space, apparently notionless. But Bowran knew that it was traveling steadily
outward, and that when he returned Kelvin Poole would no | onger be in sight. Now there was not hing
he coul d do, except sit and wait for five hours while Alice coasted to her destination

After a few nminutes, he had to | ook hard to find Di scovery; she was a rather dull star, easily
| ost against her nore brilliant compani ons. Before the voyage was half conpl eted, he could no
| onger see her with the unaided eye, and he was gl ad that he had programmed Athena to send hima
regul ar situation report, running through the main instrunent readi ngs over and over again. That
cal mvoi ce quoting tenmperatures and pressures and radiation | evel s was an assurance of normal cy
and stability in me little world fromwhich he had tenporarily exiled hinself. He night have
chosen nusic, but had decided against it: it would have rem nded himtoo cl osely of \Witehead's
| ast nmonents.

Wien Di scovery was no longer visible, he tried to concentrate on his destination; though the
drifting antenna was easy enough to |locate by the capsule's radar, and he knew t he exact noment
when he would intercept it, he nevertheless felt a surge of relief when he saw one star becom ng
brighter in the sky ahead. Soon he could nmake out the details of the structure-and then, quite
suddenly, it was tinme to decelerate, with another twenty-five-second burst of power.

He brought the pod alnost to rest while it was still a hundred yards fromthe antenna, for he
dared not risk danaging it by his jet blast. As he drifted slowy toward it, he studied its
condition, and planned his line of attack

The six delicate, curving rods of netal that formed the main el enents of the parabolic dish
were shaped like the ribs of an unbrella, and were alnost as fragile. They were covered by a fine,
metallic net, that |ooked quite beautiful as it sparkled in the sun like a giant spider's web.
Around the rimof the parabola smaller antennas sprouted; sone of them had snapped off and hung
dangling in space. One of the main ribs had al so been broken, but on the whole there was
surprisingly little damage.
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At the center of the big dish was the universal joint nmechanismwhich could aimit with
fractional - degree accuracy to any quarter of the sky; about ten feet of supporting mast, snapped
cleanly, and trailing wires and cables, was attached to this. The initial inpact had started the
system pi nwheeling, at the rate of about two revolutions a mnute, and Bowran realized that he
woul d have to kill this spin before he could attenpt any tow ng.

At close quarters, this whirling unbrella was unconfortably inpressive, and he was not sure how
to tackle it. Bowran had done very little work in space itself, and was not skilled in
extravehi cul ar operations-for no man coul d becorme an expert in all astronautical techniques. In
theory, he could carry out any nmaneuver with his control jets, and even perform such remarkabl e
feats as tying knots with the nechanical fingers of the renpte mani pul ator, or "wal does."” But that
was theory, he lacked the practice, and as he slowy drifted up toward the rotating mass of wres
and spars he began to realize that he might have bitten off nore than he could chew. To neke
matters worse, he was now desperately tired

He brought Alice conpletely to rest about fifty feet fromthe antenna, braking the pod with a
gentle puff fromthe retros, and considered his next nove. If he tried to grab this slowy turning
buzz saw, it would donate sonme of its nonentumto him and he would start to spin with it. True,
he could de-spin it with his side jets-but this was exactly the sort of situation in which even a
skill ed space construction worker could become hopel essly disoriented.

Fi rst he thought of lassoing the thing with his safety line, but then he realized that this
woul d only make matters worse-the antenna would sinply wind himin until he collided with it. The
i mpact woul d be negligible, but he m ght be in grave danger if the pod becane entangled in this
spi nni ng nmass, and he could not extricate hinmself again.

Time was steadily running out, but he dared not hurry. He had to think calmy and clearly,
tired though he was. In principle, the answer to his problemin dynam cs was quite
straightforward; it was rather |ike docking at a spinning space station. |If he approached al ong
the axis of rotation, and nmatched the antenna's spin before he made contact with it, the inpact
woul d be as gentle and as harm ess as a kiss. He could then clutch the main spars of the antenna
with his wal does, and nowthat it was firmy attached to the pod, could start to kill the spin.
When that had been done he could begin his cosnmic bulldozer act, cancel the outward velocity of
all this priceless weckage, and head it back toward home.

But this was not a neatly symmetrical structure |like a space station, with a clearly defined
axi s about which it was turning. It was a huge, shallow dish, badly warped at one side, with sone
heavy equi pment dangling fromits center-the whole thing tunbling over and over in space. He
maneuvered slowy around it, keeping his distance and trying to |ocate the spin axis.

Before |1 ong, he was hopel essly confused. Hs nmind became full of a slowy rotating nontage of
curved rods and wires and glittering netallic nmesh, through which the stars appeared and
di sappeared, until he could not be sure what was turning and what was stationary. If he ignored
t he background of the universe and concentrated on the antenna, there would be no problem but the
uni verse was not easy to ignore.

Even i f he had been in good condition, not exhausted and depressed, he might have succunbed
sooner or later. No one is wholly immne to space sickness, however experienced he may be, if the
circunstances are right. And in this case, the circunstances were perfect.

The attack hit suddenly, without warning. The stars and the antenna blurred, and Bownan had an
overwhel mi ng conviction that he was spinning rapidly in space. He gritted his teeth together as
that cold, clammy sensation- never forgotten once it had been experienced-swept over his body.
Wth all the strength of will he could nuster, he tried to regain control of his rebellious
entrails.

The first urgent task was to close his eyes, and shut out the vision of that spinning chaos-
shut it out nentally as well as physically. This was a great help; after a few mnutes he felt
that he had averted an i mmedi ate catastrophe. Presently he dared to | ook at his instrunent panel-
that, after all, was one fixed thing in his universe, and he tried to concentrate his attention
upon it.
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Slow y the dials and nunbers cane back into focus, and presently he began to feel a little
better. The queasy sensation in the pit of his stomach ebbed away, but he dared not risk a rel apse
by | ooking out of the window. He was still coning back to normal when Athena suddenly rem nded him
of the inexorable passage of tinme.

"fifteen minutes to return sequence," she called, fromthe now far-distant and steadily
recedi ng ship.

Only fifteen minutes! It was incredible. Bowran glanced at his watch to confirmthe fact, but
he did not really doubt that Athena was telling the truth.

He nust nmake the effort now, or not at all. It was inconceivable to have cone all this way, and
to be frustrated by a brief spasm of bodily weakness. Slowy, he raised his eyes fromthe
i nstrument board and stared out the w ndow.

Let's see, he told hinself firmy. That point just in front of the servo-notor seens to be
al nost stationary. If | nove in and grab it there

He fed a gentle burst to the rear jet, and Alice drifted toward the turning saucer. At the sane
time, he flexed the pod's nechani cal arns, opening and closing the claws so that they would be
ready to grip as soon as the opportunity arose.

He made contact; the claws snapped shut. After that, things began to happen rather quickly.

There was a twi sting sensation, as the antenna tried to inpart its spin to the pod. Then
al nost |ike some willful living creature-a bucking bronco that did not wish to be ridden-it
started to flip over, changing its direction of rotation conpletely.

Bownan knew at once what had happened, but that did not help himin the | east. The diabolica
thing was |i ke a gyroscope that had started to precess, because torque had been applied to it. It
was tunbling in space, and he was tunbling with it.

In a few seconds it would take up a new, stable node of rotation, turning nore slowy now
because of his parasitic mass. But in those few seconds, he would be conpletely incapacitated.

He rel eased the claws; the antenna gave hima final, gentle sw pe and Alice broke away, turning
over and over with the spin she had acquired in the transaction. Bowran just nanaged to find the
EMERGENCY DESPI N button; then he had to fight his own private battle again.

He felt and heard the brief stabbing of the jets as the pod's gyros and autopilot, unaffected
by visceral confusion, straightened things out. After that there was a |ong silence, broken only
by Athena's enotionless voice saying: "Ten minutes to return sequence. Repeat, ten mnutes to
return sequence." But still he did not open his eyes.

Not until Athena had called: "Five mnutes to return sequence. Repeat, five mnutes to return
sequence” did he risk a | ook at the external world again. The stars were reassuringly notionless;
he gl anced very quickly at the antenna-so quickly that he had no tinme to grasp its current antics.
He nerely noted, with satisfaction, that it was a good hundred feet away.

He knew when he was beaten, and was too tired even to feel nmuch sense of disappointnment. Slowy
he turned Alice toward the now invisible star of the ship, and checked and rechecked the direction
in which she was ainmed, and fed just less than half his remaining fuel to the notor. Then, as soon
as he was well on his homeward journey, he ordered Athena: "Wake ne up in three hours," and made
her repeat back her instructions.

That was all he knew until he saw the ship again, still a hundred miles away. It began to grow
mnute by mnute, froma star to a tiny world; and presently he could see the open airlock

One | oneliness was al nost over; another was about to begin.

[In this version, Bowran managed to revive the three renai ning sl eepers, Kam nski, Hunter and
Ki nbal | . Di scovery made rendezvous with Jupiter, and went into orbit round the giant planet.]
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JOVEDAY

The parking orbit in which the ship now noved was a million-nile-long ellipse, comng to within
only fifty thousand mles of Jupiter and then swinging out to the orbit of Callisto. Discovery
could retrace it forever, if she pleased, naking one conplete circuit every seven days until the
end of tine. Sooner or |ater she would pass within a few thousand niles of each of the inner
moons, and could survey themall in detail. And though she would be unable to I and on any of them
she still carried enough fuel to nmake any orbit changes that would i nprove opportunities for
observati on.

That seven-day period was very convenient. The first turn around Jupiter had been on a Sunday
nmorni ng, by the Earth cal endar; they would skimpast Jupiter, therefore, every Sunday for the
whol e of the nission. By Wednesday evening they would be out at their far point, the orbit of
Callisto, and then the fall back to Jupiter would begin again. It was not surprising that Sunday
was soon informally christened "Joveday."

On the very first Mnday, on the outward |l eg of their first orbit, Discovery passed within
thirty thousand miles of the satellite Europa. There would be cl oser approaches later, but this
was a good opportunity for the crewto practice with their battery of instruments. They had to
learn to make the nost of the precious nmonents when the worlds they had cone so far to study grew
frompoints to disks and then to swiftly passing gl obes.

A group of telescopic caneras nounted in a kind of gun turret outside the Control Deck produced
i mges which could be inspected on nonitors inside the ship; then they were stored in a solid-
state menory unit which could hold several nillion high-quality pictures. After a fly-by had been
conpl eted, these could be played back and exanmi ned at |eisure under the different degrees of
magni fi cati on.

There were al so several spectroneters, operating fromthe short ultraviolet out into the far
infrared. These should give dues to the chem cal conposition of the worlds that were being
exam ned, but their records could be fully interpreted only by the experts back on Earth.

The infrared scanner, on the other hand, provided information of imediate value, which could
be understood at a glance. It reproduced a "heat map" of the body at which it was pointed, and so
woul d reveal at once any sources of thermal energy. Originally developed for military purposes, it
could spot a power plant even if it was buried under a thousand feet of ice. Since any conceivable
civilization or technol ogy-or indeed any living creature- nust produce heat, the infrared scanner
was one of the nobst pronising instrunents at Discovery's conmand.

The nost spectacul ar, and controversial, instrument that the ship carried was a | aser
spect rograph, whi ch had been devel oped especially for the mssion, despite the protests of a |large
section of the scientific comunity. One critic had said sarcastically, "Wy not drop an atom bonb
and phot ograph the debris?"

The idea behind the instrunent was very sinple. An extrenely powerful |aser beam was focused
through a systemof mrrors, on to a target which night be an asteroid or satellite a few hundred
mles away. In a fraction of a second, the object receiving the |laser pulse was heated to
i ncandescence, producing its characteristic spectrum The optical systemthat sent out the beam
caught the returning flash of |ight, which was then photographed and anal yzed. And so it was
possible to find the conposition of a cold, dark, and inaccessible body that m ght be racing past
at thousands of niles an hour.

It was immedi ately pointed out that to be probed by a | aser beam even though the damage was
restricted to an area only a few inches across, mght be regarded as an unfriendly act. So Bowran
had been directed to use the instrunent only if he was satisfied, beyond all reasonabl e doubt,
that he was not aimng it at an i nhabited body.

He had rather nixed feelings about the device. Al though he approved of the expedition's "no
weapons" policy, he could easily inagine circunstances when the | aser spectrograph's nonscientific
applications mght be nore than useful. It was reassuring to know that they were not conpletely
def ensel ess.

JUPITER V
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Movi ng nore and nore slowy as she approached the far point of her ellipse, Discovery soared
past the orbits of Ganynede and Callisto-but they were out of range on the other side of Jupiter.
The ship began to fall back, cutting again across their orbits, as well as those of Europa and I|o.
She was about to nmake her first approach to the closest and in sone ways oddest of all the
satellites, tiny Jupiter V.

Only seventy thousand miles above the turbul ent Jovian cl oudscape, and conpleting each orbit in
| ess than twel ve hours, Jupiter Vis the nearest thing to a natural synchronous satellite in the
whol e Sol ar System For as Jupiter revolves in about ten hours, V stands alnost still in its sky,
drifting very slowy indeed fromeast to west.

It was not easy to observe Jupiter V. The tiny noonlet, only a hundred miles in dianeter, was
so close to Jupiter that it spent nuch of its tine eclipsed in the planet's enornous cone of
shadow. And even when it was in the sunlight, it nmoved so rapidly that it was hard to find and to
keep in the field of view

The fly-by on the norning of that second Joveday was not very favorable, the satellite was
twenty thousand nmiles away, and visible only for about ten nminutes. There was time for nothing
nmore than a quick | ook through the tel escopes, while the canmeras snapped a few hundred shots of
the rapidly vanishing little world.

The detail ed exami nati on of the photos woul d take several hours; after a while the endl ess
repetition of inpact craters, fractured rocks, and occasional patches of frozen gas produced
sonet hing cl ose to boredom But no one could tear hinself away fromthe screen; and at last, after
nmore than half the stored i nages had been scanned, patience was rewarded.

The crucial sequence had been taken with a telephoto lens, just as Jupiter V was energing from
shadow. At one noment there was a black screen; then, magically, a thin crescent suddenly
materialized, as the little noon cane out of eclipse.

Kimball was the first to spot the curious oval patch near the terminator. He froze the picture,
and zooned in for full magnification. As he did so, there were sinmnultaneous gasps fromall his
col | eagues.

Part of the side facing Jupiter had been sheared off flat, as if by a cosnmic bulldozer, |eaving
a perfectly circular plateau several mles across. At its center was a clear-cut, sharply defined
rectangl e, about five tines as long as it was wi de, and pitch-black. At first glance it seened to
be a solid object; then they realized that they were staring into shadow, this was an enornous
hol e or slot, w de enough to engulf D scovery, and extending deep into the heart of Jupiter V. It
was at |least a quarter of a mle in length, and perhaps a hundred yards wi de.

Ti me and geol ogy could play sonme odd tricks with a world; but this was not one of them

It was an unusual ly quiet and subdued group that gathered in the artificial gravity of the
carousel for the luxury of coffee that could actually be drunk fromcups, not squirted from
pl astic bul bs.

The wonder and the excitenent of the discovery had already passed, to be replaced by nore
sonber feelings. What until now had been only a possibility-and, to tell the truth, rather a
renote one-had suddenly become an awesone reality. That pyranmid on the Mboon had been astoni shing,
but it was only a tiny thing. This was sonething altogether different-a whole world with a slice
carved off, just as one may behead an egg with a knife.

"We're up against a technol ogy," said Bowran soberly, "that nmakes us | ook Iike children
bui | di ng sandcastl es on the beach."”

"Well," answered Kam nski, "we suspected that fromthe beginning. Now the big question is-are
they still here?"

Jupiter V looked utterly lifeless, but an entire civilization could exist, mles belowthe
surface, at the bottom of that rectangul ar chasm The creatures who put TMA-1 on the Mon, three
nmllion years ago, could still be going about their nysterious business.
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Per haps they had al ready observed Discovery, and knew all about this mssion. They m ght be
totally uninterested in the printive spacecraft orbiting at their threshold; or they m ght be
biding their tine.

FINAL ORBI T

This was the situation classified in the mssion profile as "Evidence of intelligent life-no
sign of activity," and the response had been outlined in detail. They would do nothing for ten
days except transnmit the prinme nunbers 1 . . . 2. . . 3. . 5. 7. . .11 . . . 13

17, at intervals of two minutes, over a broad band of the radio spectrum Luckily, the loss of the
mai n antenna conpl ex did not affect this operation; the | ow powered equi pnent on the Control Deck
was quite adequate for such short-range work.

They called, and they listened on all possible frequencies; but there was no reply. Though this
could indicate nmany things, it began to seemnore and nore likely that the tiny noonlet was
abandoned. It was hard to believe that it could ever have been anything except a tenporary
encampnent for an expedition-fromJupiter itself, or fromthe stars?

While they were waiting and watching, and continuing to survey the other four npbons whenever
the opportunity arose, Bowran prepared for the next step. If it was physically possible, D scovery
woul d nake a rendezvous with Jupiter V.

Kam nski spent hours considering approach orbits; Athena spent seconds conputing them The
maneuver was a very difficult one, for though Jupiter Vs own gravity was negligible, the
satellite was trapped deep in Jupiter's enornous gravitational field. D scovery would have to make
a speed change of over twenty thousand miles an hour to match orbits and achieve a rendezvous.

It could just be done-and, ironically, only the earlier disasters made it possible. The ship
was nore than a ton lighter than expected at this stage of the mission, for it had |ost two crew
menbers, a spacepod, and the antenna conpl ex. That was enough to nmake the difference between a
maneuver that was barely feasible, and one which had a good safety margin.

Once Discovery had entered the parking orbit around Jupiter V, she could never |eave it; her
propel l ant reserves woul d be conpl etely exhausted. And though the recovery ship would hardly
expect to find her here, it would soon spot her radio beacon and her flashing strobe |ights.
Nucl ear batteries would power themfor twenty years; their detectable range was only about a
mllion mles, but that was anple.

As soon as he was sure of the cal cul ati ons, Bowran wasted no nore time. The ten days were up
Jupiter V was still silent. The mission profile said: "Proceed with caution-in the event of
hostility, withdraw "

That was excell ent advice-except that retreat would be inpossible. Once they had used their
final reserves, they would be wholly conmtted.

After nore than fifty orbits of Jupiter V, they had mapped and inspected its entire surface,
nost of which was covered with an icy rime of frozen amonia. There was no sign of life, no hint
of any activity. A search for radio em ssions or electrical interference was fruitless; the little
nmoon appeared to be conpletely dead. The theory that it was sone ki nd of abandoned base, perhaps
even a deserted city-world that ages ago had cone here from sone other solar system slowy gained
ground. Hunter was its chief advocate; when asked where he thought the hypothetical star- people
had gone, he answered: "I think they were our ancestors." He was nore than half serious about
this, and refused to budge in the face of all the anthropol ogi cal and geol ogi cal evi dence that
could be thrown at him

On the fourth day they dropped two of the ship's soft-landing probes-one on Kinball's Plain
the other at its antipodes. The radi oed reports were inconclusive: the seisnographs coul d detect
no trenors-the sensitive geophones, not a whisper of internal sound. As far as the instrunents
could tell, Jupiter V was a dead |unp of rock

After two nore days of waiting to see if anything had emerged to investigate the probes, Bowran
made hi s decision. The others had been expecting it; fromtine to tine, each had quietly hinted to
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Bownan that he should be the one to make the first reconnai ssance.

In the carousel |ounge, which had once seened so snall but was now, alas, |larger than they
requi red, he outlined the plan

"We have only two pods,"” Bowran began, "and |I'mgoing to conmt themboth: | think it will be
safer that way. If one gets in trouble, the other will be there to help

"Two pods will go down to the surface; one will stay on the brink of the chasm and the other
will goin for a distance of not nore than a thousand neters-less, if there's the slightest sign
of danger. 1'Il take the forward one; Jack will be ny Number Two."

At this, there were groans from Kani nski and Hunter; Bowman sniled and shook his head firmy.

"You have to stay behind and run the ship. If we don't cone back, there's absol utely nothing
you can do to help us. Your job is to watch, record what happens, and see that Earth gets the
story-even if it's five years fromnow. "

He listened patiently while Hunter and Kami nski pressed their superior clainms, but he had
al ready made up his mnd. They were all equally qualified, but Kinball had discovered this place,
and it now bore his nanme. It was only fair that he should be first to set foot on it.

Wthin an hour, the airlocks opened and the two little pods jetted thenselves slowy out into
space. After a few seconds of careful braking, they had checked their orbital speed, and Di scovery
was pulling away fromthemat her regular two hundred nmiles an hour. They were falling free, in
the weak gravity field of Jupiter V. Their tenthousand-foot drop here was equivalent to a fall of
|l ess than a hundred feet on earth; they could wait until they were quite close to the surface
before attenpting to brake.

After a one-nminute hover at a thousand feet, Bownan gave the signal for the final descent.
There were no | anding problens on this utterly flat plain, and he had decided to come down within
a hundred yards of the pit. A last burst of power canceled the space pod's five or six pounds of
wei ght, and he hovered for a second to give Kinball the privilege of landing first. Then he
touched down on Jupiter V with scarcely a bunp.

He gl anced out of the port, saw that Kinball was O K, and called the ship.
"Bownan to Di scovery. Landed on Jupiter V. Can you read ne?"

The answer, as he had expected, was already fading. In the few minutes of their descent, the
ship's orbit had taken it down to the horizon, and was droppi ng bel ow the edge of the satellite.

"Di scovery to Bowran. Message received but signal strength fading. Good luck. WIIl listen out
and call you in ninety mnutes."

"Roger . "

Di scovery was gone-not yet twenty miles away, but out of reach. It was true that she woul d be
back again, by the inexorable | aws of celestial mechanics, in just one and a half hours as she
came up over the opposite horizon of this tiny world. That know edge was sone hel p, but not as
much as they would have liked, to a pair of lonely nen faced with a three-mllion-year-old enigna

Jetting the pod twenty feet off the surface, Bowran ainmed toward the opening of the pit. As he
approached that dark, gaping cavity, he suddenly renenbered a chil dhood inpression. Wen he was
about ten years old, his father had taken himto the Grand Canyon, and the shock of first seeing
that stupendous wound on the face of the earth had |l eft a permanent inprint on his mnd. The
rectangul ar cleft toward which he was now drifting was tiny by conparison-but in this setting, on
this desolate world, with the ominous hal f-nmoon of Jupiter hanging forever fixed in the inky sky-
it seemed as awe-inspiring as the Gand Canyon. Mdrre so, indeed, for it was far deeper, and he
coul d not guess what it conceal ed.

He brought the pod to rest a few feet fromthe brink, and surveyed the snooth, polished walls
converging into the depth. The far walls were brilliant in the light of the sun, which ended
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abruptly in a slashing |line of shadow about four hundred feet down. The feebler |ight of Jupiter
shining straight into the cleft, seemed to lose its power at a distance whi ch Bownan coul d not
even guess. Their was no sign of a bottom the pit was |ike a classical exercise in perspective,

all its parallel lines neeting at infinity. He tied the snmall, portable |ight which hooked onto
the side of his space pod to his safety line, and let it fall the full length of the thousand

meters. It took three mnutes of uncannily sl ow notion descent for the |line to beconme taut; then
the lanp was a bright star far down against the face of the shadowed wall. It had encountered no

obst acl es, provoked no reaction. Jupiter V had maintained its usual indifference.

Bowran suddenly deci ded that he had been cautious |ong enough. Not only were they running out
of time, but there was only linmted fuel for the pods. They had to nake every m nute count.

"I"'mgoing in," he told Kinball. "I won't go further than the end of your safety line. Haul ne
out when | give the signal-or if | don't answer when you call ne."

He coul d have nade a free fall and conme back on the jets, but there was no need to waste
precious fuel. Kinball could reel himback without difficulty, for the safety line would have an
apparent wei ght of only about five pounds at its end.

"Keep talking all the way, skipper,"” said Kinball. "It's kinda |onely up here."

Bownan was perfectly willing to comply. No matter how accustoned one becane to |low gravity, the
i ngrai ned responses of a mllion terrestrial ancestors died hard. He had to keep rem ndi ng hinsel f
that this pit in which he was dangling was not a miles-deep shaft on earth, down which he could go
crashing to destruction if the slimthread of the safety |ine snapped. Though there m ght be
danger here, it was not fromgravity, and he nust ignore the insistent warnings of his instincts.

"I must be two hundred feet down now," he said to Kinball. "Keep |owering ne at the sane rate-
there's nothing to see yet, but I'll get a better view as soon as |I'mout of the sunlight.
Radi ati on count still negligible. There goes the sun-now I'min the shadow, but there's stil
plenty of light fromJupiter. Still no sign of a bottom this thing must be at |east five mles
deep-|1 feel like an ant craw ing down a chi mey-HELLO . . . !"

His voice trailed off in sudden excitenent.
"What is it? Do you see sonething?" Kinball denanded.

"Yes-1 think so. Now |I'mout of the glare, ny eyes are getting nore sensitive. There's a |ight
down there- a very dimone-a hell of a long way off. Just a nminute while |I unship the tel escope."

There were sounds of heavy breathing and netallic clankings from Bowran's pod, now al nost hal f
a mle belowthe surface of Jupiter V. Fromthe |ip of the shaft where his own tiny private
spacecraft was bal anced as far over the brink as he dared risk it, Kinmball could see the other pod
only as a little group of red and white identification lights. He waited, with nounting excitenent
and i npati ence, as Bowran took his tine with the tel escope.

Then, coning fromfar below via the speaker of the radio link, came three sinple words that
chilled himto the bone.

"Ch ny God . . ." said David Bownan, very quietly in a tone that conveyed no fear or alarmonly
utter, incredul ous, surprise.

"What is it?!"

He heard Bowran draw a deep breath, then answer in a voice that he woul d not have recognized,
yet was conpl etely under control

"You won't believe this, Jack. That light down there-lI wasn't m staken. |'ve got the tel escope
on it-the inage is perfectly dear. | can see the bottomend of the shaft. And it's full of stars.”

THE | MPOSSI BLE STARS

"Say it again, Dave," said Kinball. "I didn't hear you clearly."
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"I saidit's full of stars.™
"Do | read you correctly-stars?"
"Yes-t housands of them It's |ike looking at the M| ky Way."
"Listen, Dave-l'mgoing to haul you up and have a | ook nysel f - okay?"

To Kinball's surprise, Bownan agreed at once to this change of plan. Usually it was very
difficult to divert the skipper fromany procedure he had deci ded upon: he was fond of quoting
Napol eon's "Order plus counterorder equals disorder." But now, he seened not only willing but
anxi ous to change pl aces.

The Iine came up effortlessly; Bownan was obviously using the jets to hel p. Wen the pod
floated up over the edge of the slot, Kinball peered into the bay-w ndow, and was relieved to see
his friend smle back, though in a slightly dazed manner

"Sure you're okay?" he asked.

Bowman nodded.

"Sure," he said. "Go down and | ook yourself."

As the flaw essly snmooth walls drifted by him unbroken by any narkings, unscarred by age,
Kimbal | could not help recalling Alice's fall down the rabbit hole. It was an unconfortable
menory, for that strange descent had led to an underworld where magi c reigned, and the normal |aws
of nature were overthrown. For the first time, he began to wonder if this m ght be happeni ng here.

From the very begi nning, they had known that they were dealing with a science greater than
man's. But they had not doubted-they dared not doubt-that it was a science that they could
ultimately understand. As the l[ight below grew in size and brilliance, Kinball felt the first,
appal ling intimations that this nmight not be true.

It was a thought to hold at armis |l ength, especially in surroundings such as these. He was
coming to the end of the line, and was already far below the last reflected rays of the sun. It
requi red an act of physical courage to put the binoculars to his eyes, and to stare steadfastly at
the tunnel's gl owi ng end.

Bowran was right. He could have been | ooking at the MIky Way. The field of the instrument was
full of stars- thousands of them shining in the black core of this tiny, frozen world.

Sone facts are so incredible that they are believed at once, for no one could possibly have
i magi ned them Kinball never doubted the nessage of his eyes, and did not try to understand it.
For the norment, he would nerely record what he saw.

Al nost at once, he noticed that the stars were noving. They were drifting out of the field on
the left, while new ones appeared fromthe right. It was as if he was | ooking down a shaft drilled
clear through Jupiter V, and observing the effects of its rotation as it turned on its axis every
ten hours.

But this, of course, was inpossible. They had mapped and surveyed the entire area of the
satellite, deliberately searching for any other entrance, and had found nothing but unbroken rock
and ammoni a ice. Kinball was quite certain that there was no wi ndow at the anti podes through which
stars coul d shine.

And then, rather belatedly-he was, after all, a conmunications engi neer and not an astronomner-
he noticed sonmething that totally denolished this theory. Those stars were drifting to his left;
if the novenment had been due to Jupiter V's spin, it should have been in a direction al nost at
right angles. So the rotation of the little nmoon had not hi ng what soever to do with it....

That was quite enough for one man, on one visit.
"I"'mcomng up," he called Bowran. "We'd better talk this over with Vic-nmaybe he has an

expl anation."
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When he had rejoi ned Bowran on the surface of the satellite, it seened to himthat the once
i ncredi bl e sight of Jupiter spanning the sky was as fam liar and reassuring as a quiet country
| andscape back on Earth. Jupiter they understood-or where it still held mysteries, they were not
such that sapped the nind. But the thing beneath their feet defied all reason and all 1ogic.

They waited, lost in their own thoughts and saying nothing, nerely listening for the first
sound of Discovery's beacon as she cane up over the horizon. Luckily for their peace of mind, she
was exactly on tine; still without a word, they jetted thensel ves up toward her and, ten ninutes
| ater, were jockeying thenselves through the airl ock.

Astronauts are sonewhat addicted to harm ess practical jokes; it is one of their ways of
asserting superiority over the Universe, which has no sense of hunor. Kam nski and Hunter m ght,
for a nonment, have thought that the others were pulling their legs, but their doubts |asted no
nore t han seconds.

Two orbits later, they went down thensel ves, taking canmeras with | ong-focus | enses to record
the star-patterns at the bottom of the shaft. Wthin mnutes, Kam nski had an additional piece of
information. He tined the nmovenent of the stars across the opening, and calculated that it took
fifteen hours for a conplete revolution-as against Jupiter Vs ten. It seened that, by sonme nagic
of space or tinme, they were |l ooking out into a strange universe through a window in the surface of
a world that turned upon its axis once in every fifteen hours.

Kanmi nski was al nost half a mle down the shaft when with shocki ng abruptness, the wi ndow | ooked
upon a different scene.

SOVETHI NG |'S SERI QUSLY WRONG W TH SPACE
Hunter, up on the surface, heard and recorded every word.

"I"l'l try a long exposure with the thousand-mllineter |ens,” Kam nski began. "I hate to
confess it, but this is the first tinme |I've ever done any astrononical photography. ... Hello!"

"What ' s happeni ng?"

"The end of the slot's getting lighter. Yes, there's no doubt of it. There's a very faint glow
al ong one side. You know, it looks like-nmy God-that's what it is!!"

"What, for heaven's sake?!"
"Sunrise! Sunrise! Leave ne alone-I want to watch."

There were nmaddeni ng mi nutes of silence, during which Hunter could hear only Kam nski's heavy
breat hi ng and, occasionally, the sound of instruments and controls being operated. Then, at |ong
| ast, the astronomer spoke again, his voice full of wonder.

"It's a sun, all right. And it's enornous-it's conpletely filling the view If | could see it
all at once, it would |l ook as big as Jupiter

"And it's not a Gzero type like our sun. It's very dull and red-1 don't even need dark filters
on the telescope. Must be a red giant, like Antares. That's an idea-maybe it is Antares. Ah, here
comes a sunspot -1 ooks pretty small, but it could be as big as our whole sun...."

H's voice trailed off into silence and again Hunter possessed hinself in patience until at |ast
Kam nski said: "Still no change-that sun's still blocking the view It'll take hours to nove out
of the way. Let's get back to the ship-I want to study these photos. And I'd like to try an
experiment, if |I can talk Dave into it."

"What sort of experinent?"
"We still have nost of our instrunented probes. This is the place to use them"

When they returned to the ship, Bowran was at first reluctant. |If anything was dropped down the
shaft, he pointed out, even this low gravity could give it a term nal speed of over a hundred
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mles an hour. There was no telling what danage it mi ght do-or what reactions it mght produce.

Kam nski finally settled the argunent by pointing out that the designers of this place would
certainly have protected their handiwork against such trivial accidents. Every few centuries, a
| arge nmeteor nmust plunge into the chasmat a far higher speed than any falling probe could attain.

Once the project had been agreed upon, Kinball acted as bonbardier. Since the orbiting
Di scovery could track the probe only during the few seconds while it was passing directly over the
slot, space capsule Alice was fitted with receiving gear. Kinball dropped the probe at the exact
center of the chasm then flew to the edge and waited on the brink, Alice's receiving antenna
jutting out over the abyss.

At first the probe fell with the lethargic slowness to be expected in Jupiter V's gravity
field. Its instruments recorded a very slight tenperature rise, but nothing else of inportance.
There was no radioactivity, no nagnetic field.

And then, five nmles down, it began to accelerate. Its signals started to drop rapidly in
pitch, indicating a Doppler effect of astonishing magnitude. Kinball had to continually retune the
receiver in order to keep track of the signals, and the radar started to indicate imnpossible
ranges and velocities. In a few seconds, the probe was two hundred nil|l es away-whi ch, taken at face
val ue, nmeant that it had gone right through Jupiter V and out the other side. Thereafter, it
becanme nore and nore difficult to detect, and swiftly passed beyond the tuning range of the
receiver. On the last contact, it had descended nine thousand and fifty miles down a hole which
under no circunstances could be nore than a hundred niles deep-the diameter of the tiny noon

The radar was working perfectly; Kinball checked it with the utnost care as soon as he got back
to the ship. The trouble nust lie in Jupiter V-and Hunter neatly sunmed up what everybody was now
begi nni ng to suspect.

"I"'mafraid," he said, "that there's sonmething seriously wong with space.”

"Along tine ago," said Kam nski, "I came across a remark that 1've never forgotten-though
can't remenber who nade it. 'Any sufficiently advanced technol ogy is indistinguishable from
magi c.' that's what we're up against here. Qur |asers and nmesotrons and nucl ear reactors and
neutrino tel escopes woul d have seened pure magic to the best scientists of the nineteenth century.
But they coul d have understood how they worked-nore or less- if we were around to explain the
theory to them"

"I'd be glad to settle without the theory," remarked Kinball, "if | could even understand what
this thing is-or what it's supposed to do."

"It seens to ne," said Bowran, "that there are two possibilities-both just about equally
i npossible. The first is that Jupiter Vis hollowand there's sone kind of micro-universe down
there. A whole galaxy a hundred miles across."

"But the probes went thousands of miles, according to the radar readings."

"There could be sonme kind of distortion. Suppose the probes got smaller and smaller as they
went in. Then they mght seemto be thousands of niles away, when they were still really quite
cl ose.”

"And that," said Kami nski, "rem nds ne of another quotation-one of Niels Bohr's. 'Your theory
is crazy- but not crazy enough to be true."' "

"You have a crazier one?" asked Hunter

"Yes, | do. | think the stars-and that sun down there- are part of our own universe, but we're
seei ng them through sone new direction of space.”

"l suppose you nean the fourth dimension."

"I doubt if it's anything as sinple as that. But it probably does involve higher dinmensions of
sonme ki nd. Perhaps non- Eucli dean ones."
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"I get the idea. If you went down that hole, you' d come out hundreds or thousands of |ight-
years away. But how | ong would the journey really be?"

"How long is the journey from New York to WAshi ngton? Two hundred miles if you fly south. But
twenty-four thousand if you go in the other direction, over the North Pole. Both directions are
equal ly real."

"I seemto renenber,” said Bowran, "that back on Earth you once told me that shortcuts through
space-time were scientific nonsense-pure fantasy."

"Did I?" replied Kami nski, unabashed. "Well, I've changed ny nind. Though | reserve the right
to change it back again, if a better theory conmes al ong."

"I"'ma sinplennded engineer," said Hunter rather aggressively. "I see a hole going into
Jupiter V, and not comi ng out anywhere. But you tell ne that it does conme out. How?'

Everyone waited hopefully for Kaminski to answer. For a nonent he hemmed and hawed, then he
suddenl y bri ght ened.

"I can only explain by neans of anal ogy. Suppose you were a Fl atlander, an inhabitant of a two-
di mensional world |ike a sheet of paper-unable to nove above or belowit. If | drewa circle in
your flat world, but left a small gap init, you would say that the gap was the only way into the
circle. Right?"

llRi ght,"
"If anyone went into the circle, they could only cone out the sane way?"

"So that's what you're driving at. The circle could be a cross-section of a tube passing
through Flatland. If | was clever enough to crawl up the tube, by nmoving into the third dinmension,
I would | eave ny flat universe altogether."

"exactly. But the tube mi ght bend back into Flatland again, and you could cone out somewhere
el se. To your friends, it would seemthat you'd traveled fromA to B without crossing the space
bet ween. You'd have di sappeared down one hole and enmerged froma totally different one, naybe
t housands of niles away."

"But what advantage would that be? Surely the straight line in Flatland itself would still be
the shortest distance between A and B."

"Not necessarily. It depends what you nmean by a straight line. Flatland might really be
wrinkl ed, though the Flatlanders wouldn't be able to detect it. I'mnot a topologist, but | can
see how there might be lines that were straighter than straight, if some of them went through
ot her di mensions."

"We can argue this until kingdomcone," said Hunter. "But supposing it's true-what shall we do
about it?"

"There's not nuch we can do. Even if we had an unlimted fuel and oxygen supply, it mght be
suicide to go into that thing. Though it may be a shortcut, it could be a damm |ong one. Suppose
it cones out somewhere a thousand |ight-years away-that won't help us, if the trip takes a
century. We woul dn't appreciate saving nine hundred years."

That was perfectly true; and there nmight be other dangers, as inconceivable to the mind of man
as this anonmaly in space itself. Discovery had come to the end of her travels; she nust renain
here in an eternal orbit, just a fewmnmiles froma mystery that she could never approach

Li ke Mbses | ooking into the prom sed |and, they nust stare at nmarvel s beyond their reach
BALL GAME

After a while they began to call it the Star Gate; no one was quite sure who coi ned the nane.
And because the human m nd can accept anything, however strange, its nystery soon ceased to haunt
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them One day, perhaps, they woul d understand how the stars were shining down there at the bottom
of that chasm the night sky, reflected in a pool of still water, might have seened just as great
a nystery to early man.

They still had twenty days of operating time before they would have to go into hibernation, and
there was enough fuel for the pods to nmake five nore trips down to the surface. Bowran all owed
three visits, at internals of a week, and then left the pods in their airlocks, fully provisioned,
ready for any future enmergency that mght arise

The descents taught themlittle nmore than they already knew. They watched the regular transit
of those strange stars and the giant red sun, drifting with cl ockwork precision across the distant
end of the Star Gate-still in a direction, and at a speed, that had nothing to do with the spin of
Jupiter Vitself.

Kam nski brooded for hours over his photographs, trying to identify the star patterns with the
aid of the maps stored in Athena's nenory. His total failure neither disappointed nor surprised
him If indeed he was | ooking out through a wi ndow onto sonme renote part of the Gal axy, there was
no hope of recognizing the view One of those faint stars nmight even be the Sun; he coul d never
identify it. Froma few score |light-years away, Type G zeroes are as indistinguishable as peas in
a pod.

The three renai ning instrunented probes were dropped at intervals of a week-the |ast one, just
bef ore hi bernati on was due to commence. Each perforned in an identical manner, dw ndling away into
i mpossi bl e di stances before its signals were lost. The record depth-in this hundred nil e-di ameter
wor | d! -was el even thousand miles...

After that, they had done everything that was hunanly possible, their stores were al npst
exhausted, and it was tinme to sleep. In one sense, their nission had been a success, they had
di scovered what they had been sent to find-even if they did not know what it was. But in another
the expedition had failed, since they could not report their findings to Earth. Al Kinball's
attenpts to re-establish conmunications with jury-rigged antennas and overl oaded output circuits
had been successful. The daily nmessages and news reports continued to cone in, and were at once
encouragi ng and frustrating. It was good for their norale to know that Earth, and their friends,
had not forgotten them and that the preparations for their return were going ahead at the highest
priority. But it was naddening not to be able to reply, and to be the custodi ans of a secret that
woul d rock human society to its foundations.

And it was also unsettling to hear the nessages that continued to arrive for Pool e and
Whi t ehead, and to see the faces of their friends and rel atives as they sent greetings to nen who
had been dead for nonths. It was a constant reminder of their own uncertain future, now that it
was tinme for their hibernation to begin.

There were better places to have slept, but they had little choice in the matter. They could
only hope that Jupiter V would continue to treat themw th conplete indifference, as they circled
it every ninety minutes until, three or four or five years fromnow, the recovery expedition
arrived.

During the | ast days they checked every detail of the ship, closed down all unnecessary
equi prent, and tried to anticipate everything that could possibly go wong. The shadow of Poole's
death often lay heavy on their mnds, but they never nentioned it. Wether it had been due to a
random failure, or a |loss of tolerance, there was nothing that could be done. They had no
alternative but to proceed as pl anned.

One by one, their work conpleted, they nade their goodbyes and went to rest, until at last only
the captain was left. To Bowman, all this had a haunting fanmliarity; once before he had cracked
the sane jokes, nmade the sane-he hoped-tenporary farewells, and had been left alone in the
sl eepi ng shi p.

He would wait two days before he followed the others. One would be | ong enough to check that
everyt hing was running snoothly; the second woul d be his own-to share with the | ast game of the
Wrld Series.

Curiously enough, while on Earth, he had never been an avid baseball fan, but like all the
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menbers of the crew he had acquired a passionate interest in the sport prograns relaying from
Earth. One day nore or |ess made no difference to Bownan now, and he was anxious to see if the New
Yor k Yankees woul d make a coneback after their long years in the doldruns. He doubted it; the Mets
seemed nore inpregnabl e than ever.

And so, in the now deserted Control Center, David Bowran took his | eave of the strangest sky
that any nan had ever seen. Half of it was filled with the steeply curving, amonia-spattered
| andscape of Jupiter V, nost of the rest was occupied by Jupiter itself. A huge, waning crescent,
it was shrinking alnost visibly as the ship rushed into its shadow, the distant Sun woul d soon be
eclipsed behind it. And when, thought Bownan, shall | see the sun again?

The sol ar glare had already swall owed up the evening star called Earth. But though he coul d not
see the world of men, its voice was still echoing through the ship, and on the Control Center
nmoni tor screen was a spectacle that woul d doubtl ess have baffled many quite intelligent
extraterrestrial races.

One entity, holding a stubby rod in both hands, confronted another carrying a small spherica
object. They both stood on a flat, triangular area of ground, while grouped around themin frozen
expectant postures, were sone dozen other individuals. And at a greater distance, thousands nore
sat notionless on concentric tiers of seats.

The creature holding the sphere started to whirl its grasping linb around with ever-increasing
viol ence. Suddenly, so swiftly that the eye could hardly followits notion, the sphere escaped
fromits resting place and hurtled toward the entity with the rod. The creature was obviously in
grave danger-but the projectile nmissed the intended target, and went racing past it.

There was a brief flurry of activity; then the sphere was returned to the original holder. The
ordeal, it seenmed, was to continue...

This time, however, the victimwas able to defend hinself nore effectively. Puny though his
protective shield was by luck or skill he managed to intercept the hurtling projectile-and even to
send it soaring back over the head of his tornmentor. Then, while his enenies were distracted, he
started to spring for safety...

But Bowman never saw Ml czinsky finish his home run. At that nonment the alert and sl eepless
At hena, still watching over the ship, sounded the collision alarm

The image from Earth was wi ped off screen, as if it had never existed, to be replaced by the
i npersonal rings and spokes of the radar display. Bowran read their nmessage in a second-and felt a
sense of freezing |oneliness that he had not known even when he had sent Kelvin Poole to follow
Peter Wiitehead to the stars.

Once nmore he was the only master of the ship, with none to help or advise him in a nonment of
crisis. And this was a crisis indeed, for twenty niles ahead, directly in his line of flight,
sonmet hing was rising out of the Star Gate.

LAST MESSACE

A nmonent |ater, Bowran switched to the high-definition display, and had a second surprise. The
object was quite snall-only about six feet long. Far too large to be a nmeteor, yet far too snall
to be a spaceship. He did not know whether to be di sappointed, or relieved.

He | ocked the optical telescope onto the radar, and peered eagerly through the eyepiece. There
it was, glinting in the sunlight-obviously netallic, obviously artificial. And then he cried out
in astonishment; for the thing soaring out of the abyss was one of Discovery's own space probes,
dropped into Jupiter V days or weeks ago.

He switched on the radi o and searched the tel emetry band. The signal came in at once, |oud and
clear. Al these probes had short-lived power supplies, so that they should not clutter up the
spectrum when they had done their -work-but this one was still radiating. A quick check of the
frequency confirnmed what he had al ready guessed.

This was the very |ast probe they had dropped into the Star Gate. It had vani shed into that
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abyss, eleven thousand miles "down," while apparently noving faster than any nannade object in
history. Yet now it had returned, still in perfect working order-only two days |ater.

It was noving quite slowy, rising up towards the face of Jupiter. And presently it vani shed
from sight against that |oonming disk; but he could still hear it, chirping briskly as it settled
into an orbit that might or might not be stable -but which, he was quite certain, could only be
the result of intelligent planning.

This coul d never have happened by chance, or by the operation of natural laws. The Star Gate
had returned their gift; it rmust have done so deliberately.

Soneone or something knew that they were here.

"This is David Bowran, recording for log. The ship is in perfect order and I am now schedul ed
to join Kam nski and Hunter and Kinball in hibernation

"I amnot going to do so. Instead, | amtaking one of the pods, which is fully provisioned and
fuel ed, and am descending into the Star Gate.

"I amconpletely aware of the risks, but |I consider them acceptable. The safe return of our
probe, after only two days, is proof that an object can pass unharned through the Star Gate in a
short period of tine. | have enough oxygen for at |east the one-way trip, and am prepared to take
my chances at the other end.

"It seens to ne that this is an invitation-even a sign of friendliness. |'mprepared to accept
it as such. If I amwong-well, | won't be the first explorer to make such a ni st ake.
"Bill, Vic, and Jack-if | don't see you again, good luck, and | hope you nake it back to Earth.

This is Dave, signing off."
THE WORLDS OF THE STAR GATE

A water who sets out to describe a civilization superior to his own is obviously attenpting the
i mpossi ble. A glance at the science fiction of fifty-or even twenty-years ago shows how futile it
is to peer even a little way into the nists of tine, and when dealing nerely with the world of
nen.

Longer-range anticipations are clearly even less likely to be successful; imagi ne what sort of
forecast one of the PilgrimFathers could have made of the United States in the year 1970!
Practically nothing in his picture would have had any resenbl ance to the reality-which, in fact,
woul d have been virtually inconprehensible to him

But Stanley Kubrick and | were attenpting, at the clinax of our Odyssey, sonething even nore
outrageous. W had to describe and to show on the screen-the activities and environnents, and
per haps the physical nature, of creatures nmillions of years ahead of man. This was, by definition
i mpossi ble. One night as well expect Mbon-Watcher to give a lucid description of David Bowran and
his society.

Qovi ously, the problemhad to be approached indirectly. Even if we showed any extraterrestri al
creatures and their habitats, they would have to be fairly near us on the evolutionary scal e-say,
not nmore than a couple of centuries ahead. They could hardly be the three-nillion-year old
entities who were the powers behind the Black Mnolith and the Star Gate.

But we certainly had to show sonething, though there were nonents of despair when | feared we
had pai nted ourselves into a corner fromwhich there was no possi bl e escape-except perhaps a "Lady
or the Tiger" ending where we said goodbye to our hero just as he entered the Star Gate. That
woul d have been the | azy way out, and woul d have started people queuing at the box office to get
their noney back. (As Jerry Agel has recorded, at |east one person did just this-a Ms. Patricia
Attard of Denver, Colorado. If the nmanager of the handsone Cooper Cinerama did oblige, | shall be
happy to rei mburse him)

Qur ultimate solution now seens to ne the only possible one, but before arriving at it we spent
nont hs i magi ni ng strange worlds and cities and creatures, in the hope of finding sonething that
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woul d produce the right shock of recognition. Al this material was abandoned, but | would not say
that any of it was unnecessary. It contained the alternatives that had to be elimnated, and
therefore first had to be created.

Sone of these Lost Wirlds of the Star Gate are in the pages that follow. In working on them |
was greatly hel ped by two sinple precepts. The first is due to Mss Mary Poppins: "I never explain
anyt hi ng. "

The other is Clarke's Third* Law. "Any sufficiently advanced technol ogy is indistinguishable
frommgic."

*Ch, very well. The First: "Wen a distinguished but elderly scientist says that sonething is
possible, he is alnost certainly right. When he says it is inpossible, he is very probably wong.
(Profiles of the Future)

The Second: '~ The only way of finding the limts of the possible is by going beyond theminto
the inmpossible."

| decided that if three | ans were good enough for Newton, they were good enough for ne.

Stanl ey once claimed if anything could be witten, he could filmit. | amprepared to believe
himif he was given unlimted tine and budget. However, as we were eventually a year and four
mllion dollars over estimate, it was just as well that the problemof creating explicit super-
civilizations was by-passed. There are things that are better left to the imagi nati on-which is why
so many 'horror' novies coll apse when sone pathetic papier-nmache nonster is finally reveal ed.

Stanl ey avoided this danger by creating the fanous "psychedelic" sequence-or, as MaM eventual |y
called it, "the ultimate trip." | am assured, by experts, that this is ' best appreciated under
the influence of various chenicals, but do not intend to check this personally. It was certainly
not conceived that way, at |least as far as Stanley and | were concerned, though | would not
presume to speak for all the nenmbers of the art and special -effects departments.

| raise this subject because sone interested parties have tried to claim 2001 for their own.
Once, at a science fiction convention, an unknown admrer thrust a packet into nmy hand; on opening
it turned out to contain sone powder and an anonynous note of thanks, assuring ne that this was
the "best stuff." (I pronptly flushed it down the toilet.) Now, | do not know enough about drugs
to have very strong views on the matter, and amonly mldly in favour of the death penalty even
for tobacco peddling, but it seens to ne that "consci ousness- expandi ng" chemicals do exactly the
opposite. What they really expand are uncriticalness ("Crazy, nan!") and general euphoria, which
may be fine for personal relationships but is the death of real art .. . except possibly in
restricted areas of nusic and poetry.

This recalls to mind Coleridge's "Kubla Khan," witten under the influence of opium and
interrupted by the persistent and thrice-accursed "Person from Porl ock"-which incidentally, is a
charming little village just four mles fromny birthplace. At one time | started conposing a
parody of "Kubla Khan," which started pronisingly enough:

For MaGM did Kubrick, Stan A stately astrodone decree Where Art, the s.f. witer, ran Through
plots incredible to man In search of solvency.... So twice five niles of Elstree ground Wth sets
and props were girdled round

Unfortunately, or perhaps not, inspiration evaporated at this point, and | was never able to work
in:

A savage place! as eerie and enchanted As ere beneath a flickering arc was haunted By child-
star wailing for her denon nother

still less get as far as the projected ending:

For nmonths neandering with a mazy notion Through stacks of scripts the desperate witer ran
Then reached that plot incredible to man And sank, enSCUBA' d in the Indian Ccean. And m dst the
turmul t Kubrick heard from far Accountants' voices, prophesying war!
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The three "Wrlds of the Star Gate" that follow are, to sone extent, nutually inconpatible with
each other and with the final novel and novie versions. (There were still others-now forgotten or
absorbed.) In the first, not only the surviving astronauts but D scovery itself encountered the
imortal alien who had wal ked on earth, three nillion years ago.

The flying island that is the background of that neeting owes a little to Swift, nore to Rene
Magritte, and nost of all to the Singhal ese king Kassapa | (circa 473-491 A D.) In the very heart
of Ceylon, on an overhanging rock five hundred feet above the surrounding plain, Kassapa built a
pal ace which is one of the archeol ogical (and artistic) wonders of the world. Wen you wal k anong
the windy ruins of Sigiriya, it is easy to believe that you are actually airborne, high above the
nmles of jungle spread out on every side. Sigiriya is, indeed, uncannily |like a Ceyl onese Xanadu-
complete with pleasure gardens and dusky dansel s.

REUNI ON

O the dindar who had wal ked on Earth, in another dawn, three nillion years ago, not a single
atom now renmi ned; yet though the body had been worn away and rebuilt tinmes beyond nunber, it was
no nore than a tenporary garment for the questing intelligence that it housed. It had been
renmodel ed into many strange forms, for unusual m ssions, but always it had reverted to the basic
humanoi d desi gn.

As for the nmenories and enotions of those three nillion years, spent on nore than a thousand

wor | ds, not even the nost efficient storage systemcould hold themall in one brain. But they were
avai l able at a noment's notice, filed away in the i nmense menory vault that ringed the planet.
Whenever he wished, Cindar could relive any portion of his past, in total recall. He could | ook

again upon a flower or an insect that had fleetingly caught his eye ten thousand years before,
hear the voice of creatures that had been extinct for ages, snell the wi nds of worlds that had

| ong since perished in the funeral pyres of their own suns. Nothing was |lost to himif he. w shed
to recall it.

So when the signal had cone in, and while the golden ship was being prepared for its journey,
he had gone to the Pal ace of the Past and let his ancient nmenories flow back into his brain. Now
it seenmed that only yesterday- not three nillion years ago-he had hunted with the ape-nmen and
shown Moon-Wat cher how to find the stones that could be used as knives and cl ubs.

"They are awake," said a quiet voice in the depths of his brain. "They are noving around inside
their ship."

That was good; at |east they were alive. The robot's first report had indicated a ship of
the dead, and it had been sone tinme before the truth was realized. They were going to have a
surprise, thought Cindar, when they woke so far from hone, and he hoped they woul d appreciate it.
There were few things that an inmortal wel comed and val ued nore greatly than surprise; when there
was none left in the universe, it would be tine to die.

He wal ked sl owy across the varying | andscape of his little world, savoring this nonent-for
each of these encounters was uni que, and each contributed something new to the pattern and the
purpose of his life. Though he was al one upon this floating rock, unknown mnyriads of others were
| ooki ng through his eyes and sharing his sensations, and nyriads nore would do so in the ages yet
to come. Most of them would approximately share his shape, for this was a neeting that chiefly
concerned those intelligences that could be called hunanoid. But there would be not a few nuch
stranger creatures watching, and many of themwere his friends. To all these nultifornmed
spectators he flashed a wy greeting-an infinitely conplex and subtle variation on the universa
jest that could be crudely expressed in the words, "I know all humanoi ds | ook the same-but | shal
be the one on the right."

This sky-rock was not Cindar's only home, but it was the one he |oved the best, for it was
full of menories that needed no revival in the Palace of the Past. He had shared it thirty
t housand years ago with a mating group |long since dispersed through the Gal axy, and the radi ance
of those days still lingered, |like the soft caress of the eternal dawn.

And because it was far fromthe shattering inpact of the great centers of civilization, it was
a perfect place to greet and reassure startled or nervous visitors. They were awed, but not
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overwhel med; puzzled, but not alarned. Seeing only Cindar, they were unaware of the forces and
potentialities focused within him they would know of these things when the tinme was ripe, or not
at all.

The upper surface of the great rock was divided into three levels, with the villa at the
hi ghest end, and the flat apron of the |landing stage at the | owest. Between them and occupying
nmore than half the total area, were the |lawns and pools and courtyards and groves of trees anong
whi ch dindar had scattered the souvenirs of a thousand worlds and a hundred civilizations. The
| abor force to maintain all this skyborne beauty in i mmacul ate condition was nowhere in sight; the
sinmple animals and the nore conpl ex machi nes that supervised them had been ordered to renmain in
conceal nent until the nmeeting was over. The Eater of Grass and the Trimrer of Trees, utterly
harm ess though they were, could cause great terror to other beings who nmet them wi thout adequate
preparation. The only animals now visible on the surface of the rock were two brightly col ored
creatures, for all the world like flying carpets, that flapped around and around Clindar emtting
a faint, nusical hum Presently he waved them away, and they undul ated out of sight into the
trees.

Clindar never hurried, except when it was absolutely essential, for haste was a sign of
imuaturity-and nortality. He paused for a long tine beside the pool at the heart of his world,
staring into the liquid mrror which reflected the sky above, and echoed the ocean far bel ow. He
was rather proud of that little lake, for it was the result of an experinent that had taken
several thousand years to conplete. Six varieties of fish fromsix different planets shared it,
and | ooked at each other hungrily, but had |earned frombitter experience that their
bi ochem stries were highly inconpatible.

He was still staring into the pool when he saw the reflection of the golden ship pass across
it, as it settled down toward the |anding stage at the far end of the rock. Raising his eyes, he
wat ched while the ship came to rest in midair, dematerialized its center section, and extruded the
cargo it had carried across the light-years.

The shining artifact of nmetal and plastic descending at the barely visible focus of the
traction field seened no cruder than nost first-generation spacecraft. It touched the surface of
the rock, the field supporting it flickered off, and the gol den ship departed-to be ready again in
a hundred years, or a thousand, as the case m ght be.

The first ship fromEarth had arrived. Wy, he wondered, had they taken so |ong?

Cindar stood in full view at the top of the wide stairway |eading down to the |anding place.
It was hard, he thought, to imagine a greater contrast than that between the two ships |ying
there. The newconer was huge and clunsy, covered with crude pieces of equipnent that seened to
have been bolted on as an afterthought. Hi s own vehicle, resting a hundred feet away, was only a
fraction of the size, and its slim fluted projectile shape was the very enbodi mrent of speed and
power. Even in repose, it seened about to hurl itself into stars.

The visitors could not fail to observe it, and to wonder in vain at the powers that drove it
through the sky. To any inquisitive spacefarers, it was at once a challenge- and a bait.

They had seen him Through the wi ndows of their ship, they were pointing and gesturing; very
vividly, dindar could inmagine their surprise. They had cone all this way- by now they nust
realize that they were in another solar systemand would be expecting to neet the fantastic
creatures of an alien evolution. Sonmething as apparently human as hinself might be the very | ast
thing they would anticipate.

Well, they would have their full of strangeness in due course, if their mnds could face it.
There was a preview here, in the line of cyclopean heads fl anking the stairway. Though no two were
alike, all were approximately hunman, and all were based upon reality. Sone had no eyes, some had
four; some had nouths or nostrils, some did not; sonme had w de-band radiation sensors, others were
blind except to ordinary light. There had been a tine when nmany had seermed ugly and even repell ent
to dindar, but nowthey were all so perfectly fanmliar to himthat he sonetines found it hard to
recall which had once seened hideous. After a thousand worlds, nothing alien was i nhuman to him

He began to walk slowy down the steps, past the graven heads of his still and silent friends.
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The figures framed in the window of the ship were equally notionless, staring towards him They
coul d not guess how many thousands of tines they were outnunbered, and how many eyes were | ooking
through his.

He reached the foot of the stairway, and began to nove across the nultihued tapestry of the
Wi re- noss that covered the | anding stage. Wth every step, little shock waves of col or went
rippling out over the sensitive living carpet, mngling and merging in conplex interference
patterns that slowy faded out into the distance.

d i ndar wal ked through the danci ng wave patterns created by his own footsteps, until he was
within forty feet of the ship; nowits occupants could see himas clearly as he could see them He
st opped, and held out his hands in the gesture which, throughout the universe, proclainmed: "I have
no weapons-1 cone in friendship." Then he waited. He did not think he would have to wait for |ong-
probably a few hours, certainly no nore than a few days. They woul d be excited and inquisitive,
and t hough they woul d be cautious, they would be intelligent enough to realize that they were
conpletely in his power. If he wished to harmthem the flinsy walls of their vehicle could give
no protection what soever

Al ready-so soon!-one of them had di sappeared fromthe wi ndow, heading into the interior of the
ship. The others continued to watch, while adjusting controls and speaking into instruments. They
had some kind of recording device focused upon hiny he could not renmenber a single race that had
omtted to do this.

A door was opening in the side of the ship. Cunmsy and awkward in its protective suit, a figure
was standing in the entrance, clutching a large, flat package. Doubtless these creatures knew that
they coul d breathe the atnosphere, but they would al so be aware of the dangers of contam nation
They were proceeding with care, and dindar approved.

The figure stepped down onto the noss, and was nmonmentarily distracted by the beauty of the
shock waves that went flowing out fromits feet. Then it | ooked up at dindar, and held the
package toward him After a nonment's hesitation, it started to walk.

Slow y, cautiously, the hom nid was conming toward him |eaving the shelter of its netal cave.
Clindar remained notionless, relaxed yet observant, renmenbering many neetings, on many worl ds.

Now only a few feet away, the creature came to rest and slowy stretched out one opened hand.
So this, thought Cindar, is how they greet each other; the gesture was a commobn one anong bi peds,
and he had nmet it often before. He stretched out his own hand in return.

Slim nailless fingers dosed around flexible glove, neeting across the light-years and the
ages. Eyes locked together, as if the mnds they mrrored woul d bypass the nmedi um of speech. Then
the hom nid dropped its gaze, and handed the package to C i ndar.

It consisted of dozens of very thin sheets of sone light, stiff material, covered with
illustrations and drawi ngs. The first was a sinple astrononical diagram obviously of the
pl anetary system from which the creature cane. Arrows pointed promnently to the third pl anet
outwards fromthe sun.

dindar turned the page. There, beautifully executed in an apparently three-di nmensional col or
techni que, were views of a globe as seen from space, and he recogni zed the continents at once.

He pointed to hinself, then to the heart of Africa. Was the visitor startled? It was inpossible
to judge the reactions of another homnid until one had grown to know himintimtely; the
expression of even such basic enotions as fear or hostility was alnost entirely arbitrary,
differing fromspecies to species.

Al nost forgetting his visitor for the noment, Cindar stared at that faniliar blunt triangle,
whose shape had changed so little in a mere three nillion years. But everything in that triangle-
all the beasts and plants that he had once known, and probably the clinmate and the detail ed
t opography of the | and-woul d have changed al nost beyond recognition

As these creatures were changed fromthe starveling savages who were their ancestors. \Wo could
have dreanmed that the children of Mon-Wtcher woul d have clinbed so far? Though he had wat ched
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this happen so many tines before, it always seenmed a mracle.

Sone races were incredibly ignorant of their own past Cindar wondered if they had any
conception of the journey they had nmade from cave to spaceship. It was certain that they could not
guess at the journey that still |ay ahead.

They had nade their first stunmbling steps toward the stars-but the freedom of space was only a
synbol, and not always an accurate one, of a certain |evel of understanding. There were nany
peopl es who had stood thus upon the threshold of the universe, only to be destroyed by the sight
of treasures too great for their self-control, and nysteries too deep for their mnds. Sone had
survived, at the cost of turning their backs upon the stars, and encapsul ati ng t hensel ves behi nd
barriers of ignorance in their own private worlds. Qthers had been so shattered in spirit that
they had lost the will to live, and their planets had reverted to the m ndl ess beasts.

For there were sone gifts too heavy to be born, and for many races, those included the gift of
truth, and the gift of time. As he turned the | eaves of the book which he had been handed, pausing
to |l ook at diagrans and photographs crammed with visual information, dindar wondered If these
newconers were ready to face the infinite promse of either tinme or truth

The garnered art and knowl edge of a thousand worlds woul d be showered upon them if they w shed
to receive it. Stored in the nmenory banks of this very planet were the answers to the questions
that had haunted them as well as the cures of all illnesses, the solutions to all problens of
material s and power and distribution-problens that dindar's race had solved so | ong ago that they
now found it hard to believe that they had ever existed.

They coul d be shown the nmastery of their minds and bodies, so that they could achieve the full
expression of their powers, not spend heir lives like ineffectual ghosts trapped in a marvel ous
machi ne beyond their skill to operate. They could break the dom nation of pain, so that it becane
a sentinel and not a tyrant, sending nessages which the rational nmind could accept or ignore as it
pl eased.

Above all, they could choose to die only when they w shed; they would be shown the many paths
that | ed beyond the grave, and the price that nmust be paid for inmortality in all its fornms. A
vista of infinite tine would open up before them with all its terror and prom se. Sone mninds

could face this, sone could not; here was the dividing Iine between those who would inherit the
uni verse, and those who were only quick-witted aninmals. There was no way of telling into which
category any race would fall, until it came to its nonment of truth-the nonent which this race was
now, in total ignorance, so swiftly approaching.

Now, for better or worse, they nust |eave behind the toys and the illusions of their chil dhood.
Because they would | ook into the nminds and survey the histories of a nyriad races, they would
di scover that they were not unique-that they were indeed | ow on the | adder of cosm ¢ achi evenent.
And if, like many primtive societies, their culture still believed in gods and spirits, they nust
abandon these fantasies and face the awesome truths. It would not be for centuries yet, but one
day they too nmight | ook across the fifty thousand light-years to the core of the Gal axy, glinpse
the titanic forces flickering there anong the nost ancient of the stars-and marvel at the
mentalities that nmust control them

Meanwhi l e, there was work to be done; and a world was waiting to nmeet his guests.

The rock began to nove, rotating on its axis so that the shining rainbow of the rings marched
around its sky. Wth steadily increasing speed, the aerial island was driving toward the waterfal
that spanned the entire horizon, and the twin towers that flanked it dropped bel ow the edge of the
wor | d.

Now t he sky ahead was a sheet of veined and nottled whiteness, drifting down forever fromthe
stars. In shocking silence, the island crashed into the wall of cloud, and the gol den sunli ght
faded to a rose-tinged dusk

The darkness deepened into night, but in that night the island now glowed faintly with a pale
| um nescence fromthe sensitive noss and the trees. Beyond that gl ow nothing was visible, except
tendrils of m st and vapor flickering past at an unguessabl e speed. The rock m ght have been
nmovi ng through the chaos that existed before Creation, or crossing the ill-marked frontier between
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life and deat h.

At last, the nmist began to thin; hazy patterns of |ight were shinmering in the sky ahead. And
suddenly, the rock was through the wall of cloud.

Below it still was that endless sea, lit softly by the pearly white radi ance pouring down from
the crystal rainbows beyond the sky. Scattered across the ocean in countless thousands, from wave
level up to the utternost heights of the stratosphere, were airborne islands of all possible
shapes and sizes and designs. Sone were brilliantly illum nated, others nmere sil houettes agai nst
the sky the majority were notionless, but some were moving with swift purpose like |liners catching
the mdnight tide fromsone great harbor, the buoys and beacons flashing around them It was as if
a whol e gal axy had been captured and brought down to earth; and at its upper edges it merged
i nperceptibly into the glowi ng dust of the MIky \Vay.

After three million years in the wilderness, the children of the apes had reached the first
encanprent of the Star-Born.

[In the version that foll ows-Chapters 36 to 39- only Bowran survived to pass through the Star
Gate. Stanley Kubrick and | were still groping toward the ending which we felt nust exist-just as
a sculptor, it is said, chips down through the stone toward the figure conceal ed within.]

ABYSS

Now his eyes were drawn to the planet that began to fill the sky ahead; and for the first time
he realized that it was entirely covered with sea. On the sunlit hem sphere turned toward him
there were no continents, nor even any islands. There was only a snmooth and featurel ess expanse of
ocean.

It was a nost peculiar ocean-strawyell ow m sone areas, ruby-red over what Bowran assuned were
the great deeps. At the center of the disk, alnpbst imediately beneath him sonething netallic
glittered in the sunlight.

And now for the first tine, the effects of atnosphere becane noticeable. A barely visible ovoid
appeared to have forned around the capsule, and behind it trailed a flickering wake of radiation
Bownan coul d not be sure, but for a nonent he thought he could hear the shriek of tortured air:
one thing was certain-he was still being protected by the forces that had drawmn himto the stars.
This vehicle was designed only for the vacuum of space, and a wind of a few score nmiles an hour
could tear it to pieces. But there was no wind against the fragile netal shell; the incandescent
furies of reentry were held at bay by an invisible shield.

The netallic glitter grew and took shape before his eyes. He could see now that it consisted of
a group of incredibly flinmsy towers, reaching up out of the ocean and soaring two or three niles
into the atnmosphere. At their upper |evels they supported stacks of dully gleamnming circular
pl ates, translucent green spheres, and nazes of equi pnent as neaningless to himas a radar station
woul d have been to ancient man

The capsule was falling down the side of the structure, at a distance of about a nmile, and now
he could see that all around its base, apparently floating on the surface of the sea, was a mass
of vegetation formng a great raft of brilliant blue. Sone of the plants clinbed for severa
hundred feet up the latticework of the tower, as if struggling to reach the sun fromthe |ightless
ocean dept hs.

This burst of vegetation did not give any inpression of neglect or decay; the great towers
climbing through it were obviously quite unaffected by the efflorescence at their feet. On this
reddi sh-yel | ow sea, the deep blue of the growing plants gave a startling vivid touch of col or

Now t he capsule was only a few feet above the ocean and Bowran could see that its surface had a
curiously indeterminate texture. It was not as sharply defined as a liquid should be; for the
first time, he began to realize that it mght be some heavy gas.

I medi ately under the capsule, it becane concave, as if depressed by an invisible shield. The
hole in the fluid
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Bownan no | onger thought of it as water-becane deeper, and then closed over him

Like a fly in anber, he was trapped in a bubble of crystalline transparency; and it was
carrying himdown i nto unknown dept hs.

The vi ew was astoni shing, especially to anyone accustoned to underwater exploration where the
limt of visibility was never nore than two hundred feet-and very sel dom even near that. He could
see for at least a nmile, and was now certain that he was traveling through not a liquid, but a
dense gas.

The "seabed" was just visible as a nottled dark blur far below, there were round patches of
light glowing on it ranged in regular lines right out to the misty horizon-like the |anps of
cities, seen through a slight overcast. About half a mile away he coul d see the | ower |evels of
those sky- piercing masts; they were entwined with gigantic roots, and there were clouds of small
creatures swinmmng- or flying, or floating-anmong them Though he knew that earthly terms were not
applicable here, in his mnd he had already | abeled themas birds rather than fish; but they were
too far away for himto see themclearly.

Then, swooping up toward hi mout of the depths, cane sonething that was neither a fish nor a
bird. It was a tubular object |like the body of an early jet plane, with a gaping intake at the
front and small fins or flukes at the rear. At first, Bowran thought it was a vehicle of sone
kind, then, when it was only a few yards away, he realized that it was an animal-driving itself
t hrough the water by powerful contractions of the flexible duct that ran the whole length of its
body. It hovered just outside the wi ndow of the now al nbst notionl ess capsul e; and then Bowran
became aware that it had a rider

For a nonent he thought that the thing attached to it, about a third of the way back fromthe
intake, was a large parasite. But then it suddenly took off, abandoning the tube-beast, and swam
briskly toward the invisible bubble surrounding the capsul e. Bowran had a perfect view of a
beautifully streamined, torpedo-shaped body, very much |like one of the renora or suckerfish that
attach thensel ves to sharks. The anal ogy was al nbst exact, for he could even see the set of
suction pads that gave the creature a grip on its host.

Then he saw the four large, intelligent eyes, protruding fromrecesses in the side of the body-
where, presunably, they retracted when the ani mal was noving at speed. There was a mnd here, and
it was contenplating him

Presently the suckerfish began to nmove along the outer surface of the protective bubble,
obvi ously exam ning the space pod. The riderless tube-beast remained hovering in mdwater, pulsing
gently fromtinme to tinme. After a fewnmnutes its master rejoined it, and the pair swiftly shot
off into the distance. At the sane nonent the capsule began to sink again; it was hard to believe
that this was a coi ncidence, and Bowran wondered if the suckerfish were the rulers of this sem -
submarine world. But he had seen no trace of any |inbs-and w thout organs of manipulation, it was
surely inmpossible to devel op a technol ogy.

The seabed was now coming clearly into sight, and bel ow he saw what | ooked |i ke phosphorescent
palmtrees- but he quickly realized the utter folly of trying to judge this place in ternms of
Earth. Though the objects did | ook very nmuch |ike palns, they were certainly nothing of the sort.
They had thin, tubular stens about twenty feet high, and these ended in clusters of feathery
fronds which beat the fluid around them continually, perhaps in search of food. Sone of the
creatures nust have sensed himas he passed overhead, for they strained upward in a vain effort to
reach the capsul e.

The plantation of the |um nous tube-beasts stretched for mles down a gentle slope, which ended
abruptly in an al nost vertical cliff. As the capsul e passed over the rimof the plateau, and began
to descend down the face of the cliff, Bowran saw that it was festooned with a network of
creepers. These formed an intricate tangle that withed continually, |ike sonme nmonstrous, multi-
arned starfish; and sonetinmes it noved aside to reveal deep caves w thin which gl owed unwaveri ng,
meani ngl ess pat ches of | um nescence.

Thousands of feet later, the cliff ternminated in a level plain, only dimy illumnminated by the
light trickling down fromfar above. It was obviously cultivated, for it was divided up into huge
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squares and rectangles, tinted different shades of red and brown in this submarine twlight.

The first plants that he was able to exanm ne at close quarters |ooked |ike tripods growi ng from
the seabed; they had three black stens or roots that nerged into a single trunk about ten feet
fromthe ground. This continued upward for another five or six feet, and ended in a large inverted
bowl . There were thousands of these tripods, ranging out to the misty horizon

Bownan flew over themat a low altitude for several mles before he saw that this strange field
had equally strange farnmers. Tripods that seemed to belong to the sane species, but were colored a
pal e, fleshy white, were creeping very slowy along the stationary ranks. Not until he had passed
several of them was Bowran able to see how t hey noved.

Their root-legs were dug firmy into the ground, they would pull up one, slide it forward a few
feet with slownotion deliberation, then dig it in again before noving another. He judged that
their speed was not nore than a mile an hour; but for plants-if they were plants-that was very
good goi ng. ..

Every so often a white tripod would | ean toward a stationary one, and the two bells would neet
in a kind of floral kiss or vegetable copulation. And then, after a pause of a few seconds, an
extraordinary thing woul d happen

The bell of the fixed plant would snap off its stem and go swiming away |ike an ani mated
parasol -while the rest of the creature collapsed on the seabed He saw at | east a dozen of the
liberated bells go pulsing off into the distance, and noticed that they all swamin exactly the
same direction-straight along the ranks of their "parents" until they had di sappeared from sight.

And then there were mles of a kind of nondescript orange noss, which had one astoni shing
property. Like the tube-plants he had net earlier, it sensed his presence-and it reacted with
lum nosity. For as the capsule raced across this submarine tundra, a phosphorescent, V-shaped wake
spread out belowit, slowy fading away about a hundred yards astern

Then, far ahead, he saw a band of mlky white, flickering and danci ng across the sensitive
noss. He guessed that something had disturbed it, and he quickly saw that his guess was right.

A glowing red bl anket, which froma distance | ooked |like a sheet of lava, was crawing over the
moss. It was only about fifty feet wide, but it was advancing on a front at |least a mle broad,
and it left a ribbon of bare, brown soil behind it. For it was not nerely crawling but eating its
way forward, consum ng the nobss in its progress.

Yet its victory was a hollow one, for as it flowed forward it too was being eaten, at such a
rate that its width remai ned roughly constant. Al along its trailing edge, clinging to it l|ike
gi ant | eeches, were transparent slugs as large as a man; the whole network of their interna
organs coul d be seen, pulsing and throbbing as they feasted.

And who or what eats the slugs? Bowran wondered. He did not |learn the answer to this question
before the subtly disquieting scene had passed behi nd him

Now he had cone to the edge of the farm ands, as he still nentally called themfor want of a
better word, and a range of rocky hills was appearing ahead. They seenmed to have been carved out
of multicolored strata by sonme natural erosive force which had |eft great caves and archways,
hundreds of feet high. Fromthe darkness of one cave stretched a bundl e of black, whiplike
tendrils or tentacles, lying notionless on a sandy seabed that had been recently disturbed, as if
a broom had swept over it. It was hard not to connect those tendrils with the scrabblings in the
sand, but though Bowman kept a careful watch on themas long as they were in sight, they never
stirred.

The capsul e was noving parallel to these hills when, for the first time, Bowran becane aware of
an unm st akabl e sound fromthe world outside his protective cocoon. It was a distant roar like a
hurricane or a waterfall, and it grew |l ouder mnute by mnute. And presently his eyes, a little
tired of reds and browns and bl acks, rested thankfully on a thin colum of brilliant white |ight
stretching vertically into the sonber sky.

It was |like an extrenely narrow searchlight, and apparently originated froma point high up in
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the hills Though its color rem nded himof the world he knew, he | ooked at it with sonme alarm for
it was the first tinme he had ever seen a light that roared.

COSMOPQLI S

The brilliant hairline of incandescence enmerged froma great netal web, supported on three
spires of rock several hundred feet high. Al around it was a vast cyclonic disturbance, Bownan
felt that he was watching a stationary tornado, and fromunconfortably close at hand.

The tapering funnel of the tornado reared up out of sight through the mles of ocean above his
head, and he was certain that it extended all the way into space. Sone i nmense power was hol di ng
back the millions of tons of fluid around that fiercely radiant beam but for what purpose, Bownan
could only specul ate.

The capsul e sped on past the eroded hills, and the fury of the submarine tornado di ed away. He
was noving at a great speed across an enpty desert that was crisscrossed with faint white |ines,
meandering in all directions like the tracks of snails. There was no sign of the creatures who had
made them

He could no | onger guess at his depth beneath the surface of this strange sea. The |ast rays of

the sun had faded out miles above him yet there was |light all around. Overhead, |iving conets
drifted through the ocean atnosphere, sonetinmes flashing on and off like electric signs; and once
a great swarmof shining spirals, of all sizes and traveling in exactly parallel l|ines, went

spi nni ng past.

But now the light ahead was growing nminute by minute; and presently he could see that, beyond
any doubt, he was at | ast approaching a city.

It was brilliantly illum nated by red artificial suns suspended in the sky, stretching out of
sight along the horizon in either direction. In their slanting rays he saw a panoranma as strange
and wonderful as New York City would have seened to Neanderthal Man

There were no streets, only great buildings set in a wi dely spaced grid, on a plain nmade of
sonme substance the color of deep ruby, sparkling with occasional flashes of |ight. Some of the
structures were heni spherical dones, sonme resenbl ed gi ant beehives, others were |ike overturned
ships with their keels drawn upward into slender pinnacles. Though many were plain and angul ar
bei ng based on a few sinple el enents, others were as conplex as CGothic cathedrals or Canbodi an
tenpl es; indeed, there was one group of buildings that rem nded Bownan, very slightly, of Angkor
Wat .

He first glinpsed the inhabitants from about a thousand yards away, as he was entering the
outskirts of the city. There was a group of half a dozen, noving fromone building to another
across the wi de avenue that separated the structures. Though he could not yet judge their size
accurately, he could see that they had two arns and | egs, and wal ked upright. But even froma
di stance the head seened nost peculiar, and the nethod of |oconption was al so odd. The creatures
moved with a slow, fluid grace- alnost as if forcing thenmsel ves through a heavy |iquid. Conpared
with these beings, humans were jerky puppets.

It was soon obvious to Bownan that the city had no surface transportation; all its vehicles
noved inside a narrow sandwi ch of space about fifty feet thick, and a hundred feet fromthe
ground. He could see dozens of them of nany shapes and sizes, darting to and fro between the
great towers, and he wondered how they nanaged to avoid collisions.

Then he noticed barely visible lines of light fornming a colored network that extended right
into the city, and radiated far beyond it. Some lines were scarlet, some blue, and they hung in
the air like a grid of glowing wires. They were obviously not solid, for he could see objects
t hrough t hem

Yet along those immterial threads, either powered or controlled by them the traffic of the
city noved with unhesitating swiftness. The npbst conmon vehicles were snmall spheres, carrying one
or two passengers; they | ooked |ike soap bubbles being driven by a gale, for they were perfectly
transparent except for an opaque section of floor. There were two seats facing forward, and a
smal | tapering colum that presumably housed the controls. That was all; but Bowran knew that the
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nations of Earth would gladly pay billions for the secrets that nust be concealed within them

There were al so considerably | arger, oval -shaped vehicles that carried up to twenty passengers,
as well as others which seemed used only for freight. Al ong one of the shining threads, hanging
fromit like raindrops on a spider's web but traveling at a good hundred niles an hour, shot a
successi on of spheres that contained nothing but reddish Iiquid. They raced past Bowman at
perfectly regular intervals, heading out of sight into the city ahead of him

He had al ready noved through the first Iine of buildings before he had a cl ose view of the
city's inhabitants. The capsule was traveling, at a height of about three hundred feet, past a
great fluted cone, scalloped with little balconies. And on one of these, his first
extraterrestrial was standing in full view

Bowran's initial inpression was of a tall, extrenely el ongated human bei ng, wearing a shining
metallic costume. As he canme nearer, he saw that this was only partly correct. The creature was
nmore than eight feet tall, but it was quite unclothed.

That shining nmetal was its skin, which appeared to be as flexible as chain mail-or the scales
of a snake, though the overall inpression was not in the least reptilian. The head was utterly
i nhuman; it had two huge, faceted eyes, and a snall, curled-up trunk of proboscis where the nose
shoul d have been. Though there was no hair, feathery structures grew where one woul d have expected
to find the ears, and Bowran deci ded that these were sense organs of sone kind.

He was passing within fifty feet of the creature, and despite the abnormal and curiously
det ached psychol ogical state in which he had been ever since |leaving Jupiter, he felt a sudden
uprush of excitenent, wonder-and sheer personal pride. He was the first of all nen to | ook upon an
intelligent extraterrestrial; that was an honor of which he could never be robbed. And he was not,
as some of the nore pessimstic exobiol ogists had predicted, either shocked or nauseated. Though
this creature was certainly very strange, it was not horrible. Indeed, like all living things, it
had its own internal |ogic and beauty; even at rest, it gave an inpression of power and grace.

He had al ready passed the bal cony when it occurred to himthat the alien's behavior was rather
odd. Even in a cosnopolis like this, it could not be every day that an outworlder went flying
beneat h your wi ndow, and Bowran assumed that he was the very first human being that anyone on this
pl anet had ever seen. Yet the creature had i gnored himconpletely.

He gl anced back in time to see that he had not been ignored. This alien (no, he was the alien
here) had dropped its pose of indifference, and was now | ooking directly at him Moreover, it was
holding a small netallic rod rather like a |lorgnette agai nst one eye. At first Bowran thought that
the device was sone optical aid; then he decided that he was having his photograph-or its
equi val ent -t aken

The creature | owered the instrument and ducked out of sight as the capsul e sped away. Bowran
was utterly unable to read its expression, and for the first tine he realized how nuch training
and experience was needed before one could interpret the enotions even of another hunan being; to
read the thoughts of an alien fromits attitude m ght be forever inpossible.

The |l ong-awaited First Contact had conme and gone in a way which seemed both anticlimctic and
rat her nysterious; yet it was possible, Bowman reflected, that for these creatures this was a wild
and tumul tuous greeting.

When he had traveled farther into the city, he becane quite sure that everyone was aware of his
presence and that he was being studiously ignored. In the center of one avenue, for exanple, there
was a small crowd gathered around a vertical sheet like a billboard or an illunminated sign. The
board was covered with noving patterns and synbols, which were being studied with great attention;
Bowran wonder ed whet her they were conveying news, selling detergent, quoting interstellar rates of
exchange, or announci ng the departure of bubbl e-vehicles to distant spots.

What ever the information, he woul d not have thought it nore exciting than the passage of a
stranger from space only a hundred feet overhead-yet the spectators ignored him But as he sailed
by, Bowman continued to watch themin the capsule's rear-view mrror, and saw that many of them
were taking peeps at himover their shoulders. So they were mldly interested; even so, there were
still quite a nunber who never bothered to | ook, but continued to stare intently at the patterns
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on the board.

He was now traveling directly down one of the wi de avenues; ahead of him the strange, hunped
bui | di ngs marched away into the distance until they blurred into the rosy nmists of the horizon
Many were set with | um nous panels so that they glowed like nmulticolored jewels. Ohers were
covered with unbelievably intricate carvings or etchings, and Bowran coul d not hel p contrasting
themwith the stark gl ass-and-netal boxes of his own world. The architects of this planet, it
seermed, built for the ages, the city appeared to be conplete and finished, for nowhere was there
any sign of construction or demolition. At first this surprised him then he renenbered that al
terrestrial cities had been built by epheneral, exploding societies, and he nust now be observing
a culture of a wholly different type

Anot her proof of that lay in the spaciousness of the city; there was none of the hideous urban
overcrowdi ng so universal on Earth. That al so was not surprising, for any really long-1lived
civilization had to have conpl ete popul ation control. It nust have been thousands of years since
these creatures had stabilized their society, and decided that it was better for a mllion to live
in confort than for ten nmillion to starve in squalor. This was a | esson that his own world had
been slow to | earn.

Sonetimes he observed, as in a distorting mrror, obvious reflections of terrestrial life.
Though there were no traffic jans, frustrated notorists, or harried pedestrians he did see one
stationary line of patient citizens waiting to enter a large doned structure. He wondered if they
were first- nighters, bargain hunters, or enthusiasts for some wholly inconprehensible cause; it
gave hima certain satisfaction to know that, even in the npost advanced society, it was stil
soneti mes necessary to wait in |ine.

And once he passed over what seemed to be a nursery school or a children's playground. He
| ooked down at it with intense interest, for until now all the creatures he had seen in the
streets had been adults. for the first tinme, it struck himas odd he had seen not a single
speci nen of their young.

But here they were, dozens of themplaying just |like human children in a small park on the roof
of a low, oval building. It was a charm ng, al nost pastoral scene; there was a grove of trees that
m ght have cone fromEarth, a plant Iike a gigantic orchid that obviously did not, a tiny |ake
with a fountain in its center, sone nysterious nachines that were being operated by small, intent
figures- and a pair of grown-ups watching froma distance.

The children were all exactly the sane size, Bowran judged themto be about five feet high
They | ooked as if they had been manufactured in an identical bath, and he wondered how t hese
creatures reproduced. Despite their |lack of any clothes except obviously functional harness that
supported pouches, pockets, and occasi onal pieces of equipnment, Bowran had seen no sign of sexua
differentiation-or even of sex. Here was another of the thousands of questions he must file away,
in the hope of one day finding the answer.

The children's reaction to his presence was wholly different fromthe adults'. As soon as the
capsul e passed over their playground, they at once abandoned their activities and stared up at him
wi th obvious interest and excitenent. Several pointed and waved; and one seened to be aining
sonething like a snall gun

Bownan | ooked at this device uneasily. It rem nded himof the toy "ray guns" he had played with
as a child-and in a super-civilization like this, a toy m ght be capable of al most anything...

He flinched as the trigger was pulled, for it suddenly occurred to himthat he m ght be
regarded as expendable as a rabbit, to a boy given his first air rifle. But all that happened was
that a shining silver vortex ring emerged fromthe gun, shot swiftly toward the capsule, and
bounced off it harmessly, still expanding.

There was a considerable commotion in the playground. The two adults advanced rapidly on the
young marksman, who was pronptly deprived of his toy.

Alittle later he passed close to a shopping center-or so, for want of a better nanme, he
supposed it to be. It was a huge, irregular structure with dozens of setback floors, and at | east
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fifty of the luminous sky-tracks led into it at various levels. Along these tracks noved a steady
flow of the transparent spheres and ovoids, carrying goods of various kinds. It was strange to

see, hurrying through the air, perfectly recognizable articles of furniture like tables and chairs-
followed by utterly weird pieces of machinery, or tanks of glow ng col ored gas.

And nothing seened to go into the building; objects only canme out of it. Nor were there any
custoners, though that was not so surprising; even on backward Earth, nost shoppi ng was now done
by TV.

The caneos he glinpsed, in his swift passage through the Cty, confused as nuch as enlightened
him Many of the buildings had |arge transparent areas, and through these he caught brief,
tantalizing views of their inhabitants. Once he saw a | arge group of them standing around a
circular trough, full of redly fumng liquid, sipping it through their flexible trunks. That was
under st andabl e enough; but what was the heavy green nist that forned a conplete bl anket over the
| ower half of the roon?

And there was one building inside which gravity seened to have gone mad. He coul d see pl anes of
glittering material, like faintly shining glass, intersecting at all angles. Figures were walking
bet ween or along these planes, with a total disregard for the conventions of "up" and "down." Sone
were noving strai ght upward, sone at forty-five degrees to the horizontal; and often they would
swi tch nonchal antly through a right angle as their private gravity field tilted and a wall becane
a floor. Even to an astronaut who had spent rmuch of his career in weightless conditions, the sight
was very disturbing.

There was one conpl etely transparent done beneath which sonme kind of denonstration, or gane, or
artistic perfornmance was in progress. A snmall circular arena was surrounded by a rather thin crowd
of a few hundred spectators, seated in swiveling chairs. Wat they were | ooking at was a dazzling-
and, to Bowran, eye-w enching -exhibition of shapes and colors, as if a nad geonetrician was
di spl ayi ng his wares.

Apparently solid figures appeared, nerged into each other, changed their perspective, receded
toinfinity while still remaining at the sanme spot. Sonetines there were nmaddeni ng glinpses of
what ni ght al nost have been anot her dinmension, sonetines surfaces which seened to be convex
suddenl y becanme concave. Once or twi ce the spectators becane very agitated, waving their slender
arnms in excitement, for no reason that Bowran coul d see.

The character of the city was changing; the buildings were becoming snaller and nore widely
spaced. But ahead of him still several niles away and partly shrouded in the eternal |ight haze,
was one enornous structure, by far the |argest he had seen. Froma central dome and spire radi ated
four main wi ngs separated by four smaller ones, so that the plan of the building roughly resenbl ed
a conpass rose or a gigantic starfish. It was, Bowran estimated, at least a mle across at the
base; and he was traveling straight toward it.

Then his eye was distracted by another strange sight. The capsul e was novi ng over what appeared
to be a broad sheet of shining nmetal -but no netal, unless it was nolten, was corrugated with
ripples that travel ed back and forth across its surface. He seened to be flying over a | ake of
nmercury.

The ripples were produced by small, turtle-shaped nmachi nes that noved with sl ow deliberation
over the shining surface, they left behind them broad, corrugated tracks that took several seconds
to fade away. And then a huge bul ge appeared in the center of the |lake, as a thing like a
submari ne-or a whal e?-enmerged, and sank back again into the depths.

Beyond the | ake was, at |ast, sonething wholly understandable. That great reddish-bronze
torpedo could only be a spaceship, so, probably, were the shining crystal spheres and ovoids
parked beside it. Small surface vehicles were scurrying to and fro, tiny figures were wal ki ng
around, and there was even an observation tower surnounted by strange devices and bearing a
flashing light. Everywhere and everywhen, Bowman deci ded, spaceports and airports | ook nuch the
same, but the fact that these people operated their ships inside city limts showed how far their
technol ogy was ahead of Earth's.

Even whil e he was passing, one of the crystal spheres began to ascend, as effortlessly and as
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silently as a balloon. It rose straight upward, at a perfectly constant speed, until it was | ost
in the darkness of the sky. Bowran's thoughts traveled with it, and for a few nmonments he was
al nost overwhel ned by a devastating nostalgia for Earth.

It swiftly passed, for now he had sonething else to think about. That gigantic star-shaped
bui |l di ng was | ooni ng up ahead.

SCRUTI NY

Now t he capsul e was clinbing again, and the central tower was |oom ng above him like a
mountain piercing the clouds. And it was a very strange mountain, for it seened nade of glass or
crystal, shot through with nyriads of dark |ines and threads, along nmany of which noved tiny nodes
of light-sone slowy, sone at dazzling speed.

As a swallow may glide into its nest high up anong the spires and buttresses of sone great
cathedral, so the capsule nerged into the central tower. Wat froma distance had seened nerely a
detail of the intricate ornanmentati on expanded until it was a circular tunnel, about ten feet in
diameter. It was a fairly close fit, but the capsule raced along it w th unchecked speed and for
the first tinme Bowran noticed a blue Iine of light glimrering faintly in the air before him
presumably acting as his guide. The tunnel was driven through sonme translucent naterial, so that
it seened to Bownan that he was hurtling into the heart of an iceberg-if one could inmagine an
i ceberg that coruscated not with blues and greens, but with pale reds and golds. He could glinpse
ot her shapes noving around himin all directions, vertically and horizontally, apparently in
adj oi ning tunnels, but it was inpossible to see themclearly.

Then he burst out into a large cavity blown like a bubble in the ice. It was a roughly
hem spherical chanber about a hundred yards across, with walls of constantly changing curvature,
so that they were sonetines concave, sonetinmes convex. He was noving along a transparent plane
about fifty feet above the floor, and there were other equally transparent planes above and bel ow
hi m

Sone were stationary, sone nobile, carrying with themcurious small structures and enigmatic
pi eces of machinery. The spectacle was confusing, yet orderly; and it was here, separated fromhim
by the sliding crystal floors, that Bowran saw his first wholly non-humanoid intelligences.

Overhead, nmoving in a closely packed formati on, were six squat cones, supported on dozens of
tiny, tubelike I egs. They | ooked rather |ike sea anenones wal king on their tentacles, and Bownan
coul d observe no signs of any sense organs. Around the middl e of each cone was a white belt that
seened to be nade of fur, and bore netal plates covered with angul ar hierogl yphics.

The capsul e whi sked past several of the snake-scal ed humanoids, who this tinme turned to | ook at
himwi th unconceal ed interest. Then Bowran noticed, about two floors below, a nost inpressive
creature like a giant praying mantis, hung with jewel -1ike ornanents or equi pnent, that went
striding swiftly away, apparently quite oblivious to its surroundings. Its netallic |inbs gleaned
with the rainbow iridescence of a diffraction grating; Bowrman had never seen anything so gorgeous,
except for some of the tropical fish of coral reefs.

He passed quite close to one thing that could have been a robot, or a conpound machi ne-

organi sm or perhaps a living aninmal nmade of netal. It |ooked |ike an el egant silvery crab
supported on four jointed | egs, each of which termnated in a small, fat wheel; presumably the
creature could wal k or roll, whichever was nore convenient. There was an ovoid body, into which

various linmbs were now retracted, and the whole was surmounted by a pol yhedral head, each facet of
whi ch bore a deep-set |ens.

There was one nost disturbing entity on which he seemed unable to focus clearly. It was a
gently pul sing golden flame, in the heart of which shone three intense and unwavering stars, like
a triad of ruby eyes; unless Bowran's senses m sled himconpletely, the thing kept disappearing
and reappearing at intervals of a few yards, leaving behind it a ghostly afterinage which took a
few seconds to fade away. He could not help wondering if he was | ooking at sone bei ng who exi sted,
at least partly, in another dinension of space or tine; there was certainly no renai ni ng doubt
that this city wag the neeting place of many worl ds.

There were even sonme beings who were apparently vegetable. They did not nove under their own
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power, but were supported in little tubs or pans, filled with a glistening, nuddy substance out of
whi ch their tubular bodies sprouted. At first glance, they | ooked rather |ike weeping willows, and
their thin yellow tendrils trenbled continually as if with ague. They noved in a blaze of |ight,
froma ring of brilliant |anps arranged around them so that whenever they traveled, they carried
with themtheir own private suns.

Then he was through the great vaulted chanber and noving al ong another tunnel, this tine a very
short one. It ended in a lowceilinged room the roof of which appeared to be supported by six
metal pillars arranged in a circle. The capsule glided between them and settled down very gently
on the floor, at the exact center of the circle

So this, thought Bowran with a controlled but nmounting excitement, is the end of the line.
Soneone- or sonet hi ng- had been to fantastic trouble to bring himhere; and for what purpose? In a
few m nutes, he would know.

Al nost at once he had the sensation of being watched; it was so powerful, so undeniable, that
he twi sted around and | ooked over his shoul der. But there was nothing here except the blankly
shining pillars; he could not even see any sign of the tunnel through which he had conme. The wal
surroundi ng hi mwas seanl ess and unbroken; there was no entrance, and no way out.

Then, like a fog creeping through a forest, something invaded his mnd, and he knew hinself in
the presence of overwhelm ng intellectual power. Beneath that dispassionate scrutiny, he felt
neither fear nor hope; all enotion had been | eached away.

Qut of the past, forgotten nmenories canme flooding back, as if he was flicking through the pages
of a snapshot album He could see and hear and snell scenes from his chil dhood, in apparently
total recall. Faces he did not even recogni ze flashed before him as all the casual acquai ntances
and experiences of a lifetinme went racing past, so swiftly now that he nmade no attenpt to identify
them H's whole life was unreeling, |like a tape recorder playing back at hundreds of tinmes norna
speed.

Suddenly, like an illunminated glass nodel, he saw Di scovery-in fantastic detail with all its
veins and arteries of electrical wiring, fuel lines, air and hydraulic systens, control circuits.
Sone parts were sharp and clear, others fuzzy and blurred. These, he presently realized, were the
areas with which he was not familiar, he could see nothing that he did not know It was as if, for
sonme unfat homabl e reason, he had set hinself the task of nentally picturing the ship-and had
succeeded in doing so to an extent altogether beyond his normal abilities. But that again mght be
an illusion; perhaps he only thought he was doing this-

And then canme sonething that could not possibly be real. He was no | onger inside the pod-or
even inside his clothes. He was standing outside it, naked, |ooking through the wi ndow at his own
frozen imge at the controls.

Nor was that all. Though he could not alter the direction of his gaze, he knew that he was
completely transfixed with a |um nous, three-dinmensional grid-a close-packed nmesh of thin
hori zontal and vertical lines. For a nonent he felt |ike a suspect in a police precinct, standing

in front of a nmeasuring chart. Then the inpression passed as swiftly as it had conme, and he was
back inside the pod.

At the same instant, the vehicle was lifted off the floor, and carried silently out of the
chanmber, away fromthe ring of nmetal pillars. Once again it was swept along |um nous corridors,
once agai n Bowran saw the alien shapes coning and going in the passageways of the great hive
around hi mthough now they no | onger seemed so strange. Then, before he had realized what was
happeni ng, he had shot out of the building and was rising vertically through the gl owi ng submarine
twilight. He caught one brief glinpse of the city through which he had passed; then it was lost in
the m sts below himas he was carried back toward the sky.

SKYROCK

The enpty ocean rolled on beneath him unnmarked by ships or islands. Once or tw ce Bowran saw
underwat er shapes that m ght have been tightly packed schools of fish, or single marine beasts of
appal i ng size; but nowhere was there any sign that this world held a civilization. He waited
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patiently, still under the influence of the strange euphoria that had gri pped hi mwhen he |eft
Jupiter V: he felt no hunger or fatigue, merely a vast and childlike wonder, and a readiness to
accept anything that m ght cone.

What came next was a long, |low cloud-the first that Bowran had seen in this planet's pure and
enpty sky. Then, as it rose clear of the horizon, he realized that it was not cloud at all. Though
its edges were irregular, they were sharply defined, it was also tinted with greens and browns and
bl acks, while here and there a few points sparkled like glass in the now al nost | evel rays of the
sun. And it seened to be balanced at its center, like a one | egged table, on a single slimblue-
green colum rising fromthe sea.

It was sone tine before Bowran, dazed with wonders, realized that everything he now saw was
perfectly famliar-but inpossibly |ocated. That |ow cloud was an island, its edges show ng sonber
hues of earth and rock and stone. He absorbed this fact thankfully; later, he might start to worry
about the minor problemthat it was hanging notionless in the sky, linked to the sea beneath only
by the dubi ous support of an eternally descending waterfall

As he drew nearer, the details of the floating |and becane sharper; he could see that nuch of
it was covered with vegetation, above which netallic towers and white domed buil di ngs projected at
infrequent intervals. There was a range of low hills near the center, fromone of thema thin
pl ume of vapor spiraled gently up into the al nost cloudl ess sky.

At the same nonent, Bowman becanme aware of two other facts. One was that the central waterfall -
as he had tentatively |labeled it-showed no signs of novenent. Though it seermed to be made of
wat er, that water was nmotionless; it was a frozen colum of liquid, two or three mles in height;
and it nerged without a splash into the unruffled sea.

The second fact was that the flying land was not alone; it was surrounded by dozens of smal
satellites, hovering equally fixed in the sky. No-not quite fixed, some were drifting very slowy

in different directions, like ships making their way through a crowded harbor. And presently
Bowran coul d see that they appeared small only because of their overwhel mi ng background; for he
was heading directly toward one, and it began to fill his sky.

The thing was a huge rock, or an uprooted nountain about a nmile long and a thousand feet in
thickness. Its flattened upper portion was el aborately | andscaped into terraces and | awns and
pools and little groves of exotic trees, with here and there w de open spaces in which stood
eni gnati c shapes that might have been statues, or notionless living creatures, or brooding
machi nes. In one place a river flowed to the edge of the rock-yet refrained fromleaping out into
space toward the ocean miles below Instead, it continued down and under the rough, craggy
surface, as if glued to it by sone force nore powerful than gravity.

And sone such force nust certainly be operating here- for all these nmillions of tons of rock
wer e hangi ng unsupported in the sky. This microcosmof a world was poised between sea and space,
one nenber of an archi pel ago of aerial islands.

There was sky above and below it, and a gentle wi nd was di sturbing the branches of the strange
trees, yet this flying rock seened as firmy anchored in the enpty air as if it rested upon sone
great mountain peak. And the pod was descending toward it.

It cane to rest on a large, perfectly snooth | awn about a hundred feet square, surrounded by
trees with foliage consisting of flat, circular plates, piled one above the other. The | awn was
colored a bright green that at first sight seemed to be that of grass, but was really due to tiny
plants like multi-|eaved clover

It was sone tine, however, before Bowran noticed such details, for he had eyes only for the
other vehicle lying on this flat clearing anong the trees. Iridescent apparently nade of netal, it
was a smooth projectile flaring to a point at either end. There were no wi ndows, no sign of a
door, no hint of any nethod of propulsion- only a few symetrical bul ges equally spaced around one
end of the hull. Yet even in repose, it appeared ready to hurl itself at the stars; as Bownan
gazed at it, he found to his surprise that his sense of wonder was not yet wholly satiated. There
was a tingling in his blood as he stared at this synbol of power and speed, so close at hand. It
was separated fromhimby only fifty feet of space; but by how many centuries of tine?
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Then his heart alnost missed a beat; for he saw that there were people watching himfromthe
shadow of the strange trees.

He did not hesitate to call them people, though by the standards of Earth they woul d have
seened incredibly alien. But already, his standards were not those of Earth he had seen too nuch,
and realized by nowthat only a fewtinmes in the whole history of the Universe could the fall of
the genetic dice have produced a duplicate of Man. The suspicion was rapidly growing in his mnd-
or had sonething put it there?-that he had been sent to this place because these creatures were as
cl ose an approximation as could readily be found to Honb sapi ens, both in appearance and in
cul ture.

There were five of them and because he had no sense of scale it was sone tine before he
realized that they were extrenely tall-perhaps eight or nine feet high. Their bodies were quite
sl ender, and roughly human in proportion, but he could not even guess at the details of their
anat ony, because fromthe neck down they were conpletely covered by a network of phosphorescent
threads that glittered and sparkled like a field of stars.

Even the fact that they possessed necks was not sonething that could be taken for granted;
Bowran renenbered the di scussions he had heard about the advantages of fixed heads with
omi directional vision. These creatures, however, followed the hunan pattern in having only two
eyes, set in very large, elliptical sockets that sloped downward from where the nose should have
been.

But here was no sign of a nose; even nore astonishing, there was no nmouth. Apart fromthose two
rat her beautiful eyes, placed far apart on a slightly oval head whose |ong axis was not vertical
but horizontal, the face was quite featurel ess.

The general inpression conveyed by the five entities, for all their weirdness, was not
unattractive. The |ovely gol den-bronze color of the skin-if it was skin-hel ped to nake them
acceptabl e to human eyes. Bownan had been prepared for far worse-indeed, he had al ready seen it.
He was sure that he woul d have no difficulty in adapting to these creatures, and perhaps beconi ng
so accustoned to themthat after a while the sight of another human being would be a shock.

Now what ? he asked hinmself. Shall | wait for themto nove, or are they waiting for ne? They
certainly seemed in no hurry, and m ght have been statues for all the activity they had shown so
far.

Suddenly, there was a curious disturbance around the tallest of the five hom nids. The
glittering substance covering its |eft shoul der becanme hunped and puckered; presently Bowran
realized that sone snmall, living creature was resting there. After a fewripples, the thing
| aunched itself into the air, waving and fluttering like a tiny flying carpet, or a handkerchi ef
bl own before a breeze. It changed color as it flew, when it started, it was indistinguishable from
the glittering phosphorescence on which it had been lying, but within seconds it becane a gorgeous
tapestry of reds and golds. Though it appeared too small, and noved too erratically, to be an
intelligent being, it seemed to know where it was going, and presently it fluttered down onto the
pl asti c donme of the capsule. Even at this close range, as he watched it crawing on the other side
of his wi ndow, Bowman could not classify it in any branch of the known ani mal kingdom it was
merely an undul ati ng sheet of col or

He continued to wait, and presently sonething strange happened to the capsule. The instrunents
on the little control board went suddenly crazy, the external nanipulators flexed thenselves as if
testing their strength, and there was even a brief burst of power fromthe jets. It was as if a
ghost had entered the machine, tested its operation, and, satisfied that it had di scovered al
that there was to know, abandoned it |ike a worn-out toy. But before it went, it operated one | ast
circuit.

The little flying carpet must have known what was coming, for it abruptly took off and
fluttered a few feet away. Seconds later, the energency hatch blew out, and for the first tine
Bownan heard the sounds of this alien world.

Per haps even the famliar noises of Earth would have seened unreal, and hard to recogni ze,
after his nonths in the artificial universe of Discovery. But there was one sound that no nan
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could ever forget, as long as he lived it was the distant nmurnur of the sea-the eternal dialog
bet ween ni nd and wave.

It cane fromall around himfromthe ocean that was two or three mles bel ow, and which covered
all this strange planet. That ocean, Bownan realized, nust be very shallow, even if there was no
dry land, there nust be nmany reefs al nost breaking the surface, to produce that endl ess
susurration. If he closed his eyes, he could imagi ne that he was standi ng besi de one of the far-
of f seas of Earth.

That was not the only sound, though it was the nost prominent. There was al so the faint sighing
of the wind through the alien trees-and, fromtinme to time, a trio of descending bell-like notes.
It cane from somewhere in the depths of the little wood that covered so nuch of this flying
i sland; though it was strikingly like the call of a bird, it seenmed to have altogether too much
power behind it for an avian origin.

Bowran sniffed cautiously at the air. He felt certain that these creatures would not have
exposed himto their atnosphere unless they knew that he could breathe it. To his surprise, he
coul d detect no change whatsoever; the air that flowed into his lungs was all too famliar. He
coul d recogni ze the capsule's entire spectrum of odors fromozone through oil to sweat and pine-
scent ed di sinfectant.

Then he realized that he was still surrounded by an al nost invisible envel ope, |ike the one
that had protected himon his journey. He wondered if it would permit himto | eave the capsule, he
had been offered the invitation and was only too glad to accept it, after all these hours in his
cranmped little world. He unstrapped hinself, clinbed out of the pod, and stretched his linbs with
relief, while the tiny flying carpet fluttered overhead, circling around and around w th obvi ous
exci tement .

Gravity seened absolutely nornal. He wal ked once around the capsule, getting the stiffness out
of his linbs and enjoying this now al nost forgotten node of |oconotion; the last tinme he had
wal ked on an ordinary horizontal surface was a year ago, and unknown trillions of miles away. He
felt like an invalid who had just been allowed out of bed after a long illness-reveling in his
regai ned powers, but careful not to overexert them

The faintly glinmering envel ope, perneable to sounds but not to air, renmained always a few feet
away, changing its shape to acconmodate him It was as if he were inside a giant soap bubble,
whose surface he could never quite reach, or even precisely |ocate. Presumably this was part of
t he decont ami nation procedure, and he wondered if he was a greater danger to this world than it
was to him

He | ooked questioningly toward the creatures still standing under the trees, and then, for the
first time, one of themnoved. It nade a sinple and unm stakabl e gesture, with the sl owness of a
dream and Bowran realized that his tinme scale was not the sane as theirs. O perhaps they did not
feel the need for haste; perhaps they had eternity at their conmmand.

The tallest of the five homnids raised its right arm and the network of glow ng threads fel
away to reveal a supple golden tube that divided in a rosette of eight symmetrically arranged
tendrils, about a foot in length. It was exactly as if the creature's armtermnated in a sea
anermone, and Bowmran recalled, rather wyly, the argunments he had heard on Earth proving the
universality of the hand-or sonething very nmuch like it. In one of those monments of insight that
come when one is confronted with the obvious, he realized where those arguments had gone
hopel essly astray.

The human hand was a superb piece of engineering- but it was conpromise. It was still designed
to deal with heavy |loads, to apply forces and pressures-to do nechani cal work. Yet nore and nore,
what was needed was precision and delicacy. Even for Man, the tine of breaking branches and
chipping flints had | ong since passed, the tinme of touching buttons and stroking keyboards had
cone.

Here, then, was the end of the hand's evolution. As he | ooked at those slimtendrils, Bowran
was acutely conscious of his own stubby, clunsy fingers, and found hinself involuntarily trying to
conceal them by clenching his fist.

file:/l/F|/rah/Arthur%20C.%20Clarke/Lost%20Worlds%200f%202001,%20The.txt (101 of 109) [1/14/03 10:59:00 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/L 0st%20Worl ds%200f%202001,%20The.txt

Then he realized that the creature was pointing, and he turned his head in the direction that
it indicated. To his alarmand surprise, it seenmed to be ordering himoff the island-asking himto
step over the edge of this floating rock, to fall down to the endl ess ocean nil es bel ow.

As if to reinforce this command, the little flying carpet was fluttering ahead of him | eading
the way to the brink of the abyss. It was all very strange, but he still could not believe that
any harmwas intended to him He followed his chromatic guide to the edge of the island, and
peered cautiously over the side.

Bef ore and bel ow hi mwas a curving rocky slope, rapidly becom ng as steep as the roof of a
house, then plunging conpletely out of sight. Down its face, and starting froma point only a few
yards away fromhis feet, was a wide road of snooth gray nmaterial, followi ng the curve of the rock
until it too disappeared fromview It had an unm stakable inpression of freshness, as if it had
just been cut in the flanks of this aerial world.

Was this sonme kind of ordeal or test? Bowran asked hinsel f. But that seenmed altogether too
naive and prinitive a concept for a place like this. Then he remenbered that he was in the
presence of creatures who had mastered gravity; perhaps this downward-plungi ng road was not what
it seened.

He took a few gingerly steps along it, and the flying carpet fluttered encouragi ngly ahead.
Whil e he kept his eyes fixed on the pavenent, he felt quite secure; so he took a dozen nore paces.

He knew that the road was curving downward, ever nore and nore steeply; yet his senses told him
that it was still quite horizontal. But when he risked a gl ance backward al ong the way he had
conme, the path in that direction was unm stakably downhill. There was no question of it; gravity
tilted as he wal ked around this little world; wherever he was, the pavenent beneath hi mwas al ways
hori zont al .

He | ooked ahead-and was al nost overcome by vertigo. For now it was the planet above which he
was floating that had becone crazy; as he wal ked down towards it, the ocean was a 45-degree sl ope
running up the sky. Wth a great effort of will he ignored the illusion. After all, he was used to
such things in space, Earth had | ooked like this, when he had been in dose orbit.

But there was a fundanental difference. Then he had been wei ghtl ess-there was no direction of
gravity. Here there was gravity, and it defied conmon sense.

He fixed his eyes on a point only a few yards ahead, and kept wal king toward it. Now the trees
and terraces on the upper part of the island had vani shed conpl etely, hidden by the curve of rock
Because he was | ooking at the ground, he alnost ran into the building that barred his path.

It seemed as new as the road, which led directly to a rectangul ar green door just the right
size to adnit a man. Apart fromthis entrance, the side turned toward hi mwas quite featurel ess,
some thirty feet wide and fifteen high. And beyond it, a now absolutely vertical wall of water
runni ng up and down the sky, was the face of the ocean

Sonehow, he now found this easier to accept. Horizontal or vertical seas were all right; only
the internediate ones were hard on the nerves. But he did not wish to linger in this strange pl ace
for long, standing like a fly on a sheer wall of rock. His brain told himthat the powers and
forces operating here were not likely to experience any sudden failure; a civilization would
hardly build honmes in the sky unless it felt utterly secure. Hs enptions, however, were stil
those of the primitive jungle ape, afraid that the branch to which he was clinging would snap

H s race had not yet nmade infallible nmachines, therefore, he could not really believe in their
exi stence. The building ahead of fered mental security, for it would shut out the view of that
i mpossi bl e sky.

At the door itself, he paused for a nonent, wondering if there was anything that he had left in
the capsule, up on the summit of the island. No, there was nothing there that would hel p; indeed,
all the resources of Earth could not aid himhere, if the powers of this world were bent on his
destruction. He hesitated no | onger, but wal ked steadfastly toward the green door; and it opened
silently as he approached.
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[In the next version (Chapters 40 to 42) Kubrick and | were getting close to our goal. W were
still involved in fascinating, though dramatically irrelevant-not to say unfil mabl e-descriptions
of extraterrestrial worlds. But we had begun to realize exactly what it was Bowran rust neet, at
the end of his journey....]

OCEANA

Not |ong afterward, he saw his first city. For sone time the color of the ocean had been
changing to a lighter hue, as if it was sloping up toward a continental shelf; and presently he
was able to pick out markings on the seabed- including faint reticulations that m ght have been
subrer ged hi ghways. He thought he could see traffic nmoving al ong sonme of them

Then the | and hunped up out of the sea in a great circle about ten mles across, exactly like a
Pacific atoll. The ring of land was encrusted with brightly col ored buildings, none of themvery
large or tall, and spaced at wide intervals. Proma distance the ring-city |ooked di sappointingly
ordinary, and there was nothing to tell that it was nmade by a race other than man. Apart froma
few very slimtowers supporting wi de, circular disks at a considerabl e hei ght above the ground,
there were none of the architectural fantasies that Bowran had hal f expected. Then he realized
that there were only a limted nunber of sensible ways of enclosing space, which were the sane
t hroughout the universe; and there were very few designs, sensible or otherw se, that sone
enterprising architect had not already tried out on Earth.

However, the city had one strange characteristic: nmany of the buildings ran straight down into
the sea, as if they had been built for anphibious creatures. There were no vehicles or aircraft,
and Bownan was nuch too far away to glinpse any of the inhabitants.

But he did see one piquant detail before the circular island passed out of sight. The centra
| agoon was dotted with small noving objects which, even fromthis great distance, were quite
unm st akabl e. The last thing that Bowran had ever expected to find on a world of such
transcendental science was a sailboat, and the friendly reassuring sight of all that wholly
usel ess activity filled his heart with warnth

The sun, still framed within the arches of the rings, continued to sink; now it had al nost
reached the horizon. Fleeing fromit, Discovery had cone to the very edge of day-and, it appeared
to the edge of the sea, for the line dividing water from sky was no | onger a snooth, unbroken
curve. It was splintered into dozens of sawtoothed peaks, as if a range of nmountains was rising
above the curve of the planet.

Yet these were no nountains, though they soared straight out of the sea to altitudes higher
than the Hi mal ayas. They were too regular and too symetrical and their |eaping towers and
buttresses showed a total disregard for the structural |aws that natural objects rmust obey. They
mar ched on either side to north and to south, continuing out of sight as if they would neet again
at the anti podes.

It was a spectacle to steal away the breath, and as he | ooked at those approachi ng peaks,
al ready touched with the hues of night, Bowran thought how strange it was that he had reached the
first continental |andnmass at the precise nonent of sunset. Then he renenbered anot her odd
coi nci dence-that the circular forest of the skyplanets had been at the exact center of the
planet's illum nated disk, directly beneath the sun

Then the truth expl oded suddenly in his mnd. Ages ago this world had lost its rotation, and
had cone to rest with the sane face always turned toward the double star around which it revol ved.
Now dawn and sunset stood together for eternity on the same unchangi ng neridian; along it these
great peaks were the boundary markers between night and day, and forever faced the sun

Di scovery had descended bel ow the | evel of the hi ghest peaks, and was traveling, quite slowy,
parallel to themat a distance of several niles. No two of the artificial nobuntains were identica
i n design; some were plain and angul ar, being constructed froma few sinple elenments, while others
were incredi bly complex, like Gothic cathedrals or Canbodian tenples magnified fifty or a hundred
times. There was no indication of age, they could have been built yesterday, or a mllion years
ago. Nor was there any hint of their purpose, or indication that they were occupi ed. They m ght
have been cities, or machines, or nmonunents, or tonbs-or nerely the follies of some omni potent
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architect. They did nothing but stand and face that eternal dawn.

Now he coul d see, around the base of one of those approaching peaks, a glittering, crystalline
fringe, as if intersecting sheets of glass were rising out of the ocean. D scovery was descendi ng
toward it; and Bowran saw that, at last, he was entering a city.

That word was m sl eadi ng, but he could think of no better one. His first inpression was of
enptiness and space; there were no packed, scurrying throngs of anxious comruters, no crowded
roads and sidewal ks. It was sone tine, indeed, before he could see any sign of |life or novenent at
all.

The ship was passing between vertical planes of sone netallic substance that seened to change
its texture with the angle of view. At one nonment it would be as flat and featurel ess as polished
steel then it woul d becone flooded with iridescent, rainbow colors, behaving |ike a giant
diffraction grating. Sone areas were transparent; and through these, Bowran first glinpsed one of
the city's inhabitants.

Ironically, yet not surprisingly, it was |looking at him Even on this world, thought Bowman, it
could not be a comopn event for a two-hundred-foot-long alien space vehicle to go drifting past
your Wi ndow. . ..

The thing was either a robot, or a conpound rmachine organisny it |ooked |like an el egant netal
crab, supported on four jointed | egs. Each of those legs termnated in a snmall, fat wheel;
presunably the creature could wal k or roll, whichever was nore convenient. There was an ovoid
body, into which various |linbs were now retracted, and the whol e was surmounted by a pol yhedra
head, each facet of which bore a deep-set |ens.

The body never noved, but the head rotated steadily to follow himas he passed by. Bowran tried
to look into the roombehind the creature, but he could see only a noving patchwork quilt of soft,
pastel colors-whether a work of art, or a scientific experinment, he could not guess.

Alittle |later he saw another of these netal entities, but in quite a different environnent. It
was in the center of a small circular auditoriumor anphitheater, which was fl ooded with sone
greeni sh foamto a depth of two or three feet. Rising out of the foamwere little trees, like
weeping will ows or aspens, whose long, delicate |eaves trenbled continually, as if afflicted with
ague. At the highest point of each stemwas sonething that closely resenbled an orchid; but it was
an orchid with tiny, staring eyes, and fine tendrils that kept twi sting and tw ning |ike nervous
fingers. It was inpossible to avoid the conclusion that these were intelligent plants, talking to
each other-or to the robot-in sone conpl ex sign | anguage.

Di scovery was now drifting between walls of glass or nmetal that rose straight out of the sea,
and i nmedi ately ahead was a fountain or waterspout that rose to a height of at |east two hundred
feet and then fell back into a huge circular npat that surrounded it |like a halo. Fromthis npat
transparent tubes ran off in several directions, and as he approached, Bowran saw that this was
not merely a piece of ornamental hydraulics; it was part of a sea-to-air transportation system

Every few nminutes there would be a flicker of darkness in the ascending columm, and sonething
like a large fish would splash into the moat, then go shooting off along one of the radiating
tubes. Bowman was not surprised when he recogni zed the intelligent suckerfish he had seen anong
the roots of the skyplants, but there were also a few creatures renarkably |i ke dol phins and
seals. Al seened to know exactly where they were going, and once, a pair of the dol phinoids,
apparently out of pure exuberance, |eaped straight out of the nobat and back into the sea. At the
end of the two- hundred-foot dive, their gleam ng bodies entered the water simultaneously with
scarcely a spl ash.

This city seened to have been designed for comon use by creatures of the sea and the | and-yet
so far, he had seen nothing even renmotely resenbling a human being. Was it possible that, despite
all the argunents of the exobiol ogists, the hominid shape was actually quite rare in the universe-
per haps even uni que?

A few mnutes later, he had the answer to that question

I NTO THE NI GHT LAND
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The creature standi ng on the bal cony bel ow which the ship was now novi ng possessed two arns,
two legs, a vertical torso supporting an ovoid head, and two eyes; alnost all the main ingredients
of the human body were there, and in approximtely the right places. Yet the total result was
completely alien, and for the first tinme Bowran realized how many variations were possible on the
basi ¢ human design. The biologists had told himthis, but he had never really believed it.

The thing was only about five feet tall, and was very stocky, as if it came froma planet with
a high gravity. Two | arge eyes, protected by bony ridges, were set on al nost opposite sides of the
head. But there was nothing that could be called a face; he could see no sign of nouth, nostrils,
or ears. How did the thing manage to eat and breathe? It appeared to be a living creature;
presunably it had some kind of mnetabolism

Then Bowran | ooked nore carefully at the two small, dark patches which he had assunmed were
ni ppl es-and he realized how dangerous it was to junp to concl usions about extra terrestrials.
These were the nostrils, sensibly located at the nearest point to the lungs. There was no doubt of
it; the two snmall pits were opening and closing with a slow, regular rhythm

But where was the nouth? For a nonent, still conditioned by his human prejudi ces, Bowran
searched in vain. Then he renenbered the | esson of the nostrils, asked hinmself where a conpetent
ef ficiency expert would put the noputh, and had his answer.

The creature was wearing a sonmewhat el aborate dress that covered the body up to about a foot
bel ow the neck; it hung by straps froma netal collar, and | ooked rather conmically like a giant
kilt, conplete with sporran in the region of the navel-not that Bowran now i magi ned for a noment
that the creature had a navel

That "sporran" was really a kind of novable curtain or screen; and beneath it, Bowran was quite
sure, would be the nmouth, handily placed at the entrance to the stomach. He decided that he would
not care to be invited to dinner by these entities, but he had to admt that their alimentary
arrangenents were nmore efficient than his. They woul d doubtl ess be revolted by his all-purpose
eat i ng- speaki ng breathing organ, permanently exposed to public view.

He wondered how the creature comrunicated with its kind; perhaps it did not rely on sound at
all. Then he renenbered that nmany aninmals on earth had no visible organs of sound production or
detection, and that the absence of external ears proved not hing.

The creature had been watching himas the ship passed beneath its bal cony, and at the nmoment of
cl osest approach it did sonething conpletely human. It reached into one of the pockets of its
dress, brought out a small netallic box, and raised it to its eyes. It held it there for a few
seconds, then put it away again; and Bownan realized that he had had his photograph taken by a
col l ector of biological curiosities.

The ship was now nmoving slowy through the outskirts of the city, obviously according to sone
prearranged plan. Was he being shown to its people, or were they being shown to hin? Hs arriva
had certainly attracted little attention; he thought of all the crowds that woul d have gathered on
Earth if an alien spaceship had | anded. However, it was obvious that this planet was inhabited- or
visited-by intelligent creatures of nmany races; it was also possible that they were too polite to
stare at strangers.

He was wong on that count, as he soon discovered Skirting the edge of a large, circular
courtyard or patio; he noticed his first cromd. It was a sparse one, containing not nore than a
hundred entities of at |east six basic types. Besides the two varieties he had al ready seen, there
were tall, slender creatures of alnbst human form but with blank, egglike heads absolutely devoid
of features. There were al so squat cones, supported on dozens of tiny tubelike |egs; and there was
one inpressive thing like a giant praying nmantis.

They were all |ooking (though how the apparently eyel ess eggheads managed this was nore than
Bowran coul d imagine) at a |large bubble hanging in mdair at the center of the patio; and in that
bubbl e was-at | ast-the inage of a perfectly normal hunman face. For a few seconds he | ooked at it
with all the relief of a lost traveler nmeeting a fellow countryman in a far land; then, with a
jarring psychic shock, he realized how totally disoriented he had becore.
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The face was his own; he had failed to recogni ze hinself.

The nouth inside the bubble fell slackly; then Bowran pulled hinself together. You' ve been on
TV before, he told hinmself wyly; this is no time to get canmera fright. (But where the devil was
the canera?) Then the scale of the picture changed, so that he could see the whole interior of the
cabin. The invisible eye retreated until it seenmed that a scale nodel of Discovery was floating
there before the intent little group of spectators. Bowran wondered how | ong they had been | ooki ng
at him and how much they had al ready seen

Then the ship noved on, and he | ost sight of his audience, though he remained highly conscious
of it. He did not see hinself again.

The feeling of confident well-being that had gripped hi mwas begi nning to wear off, he had seen
too much too swiftly, and was beconi ng punch-drunk with sensations. One fact that added to the
mental strain was sonething that he had never anticipated; he sinply had no words for many of the
things he was seeing, and this nade it inpossible for himto nmarshal his thoughts and to put his
experiences in order. He had to nake up | abels as he went along, but he knew that they were only
tenporary, perhaps even nisleading. Sonme of the creatures he had hastily classed as honmi nid ni ght
well be |l ess human than the robots (if they were robots). And on this world, there mght no | onger
be any real distinction between intelligences housed in machi nes, and those that occupi ed bodies
of flesh and bl ood.

The passing scenes began to blur in his mnd, and on several occasions he bl anked out for
unknown periods of tinme. For once he found hinmsel f sinking dowm a huge vertical shaft surrounded
by water, and had no idea how he had got here. At first he thought that the water was held back by
a cylindrical wall of glass or transparent plastic-but then one of the porpoise creatures cane
shooting straight through the barrier, into the colum of air down which Di scovery was slowy
falling.

The dol phinoid drifted across the well, keeping level with the ship and obviously inspecting it
closely. It reached the other side, merged w thout resistance into the wall of water, and shot off
effortlessly with a flurry of fl ukes.

Not only the laws of matter but the |aw of gravity seenmed to have been repealed in this strange
pl ace. Bowran coul d see nany ot her tunnels heading off into the distance through the incredibly
clear water; sone were vertical, sonme horizontal -and the inhabitants of the city were noving al ong
them both with a total disregard for the conventions of "up" and "down." It was not a question of
the wei ghtl essness with which he was fanmiliar in space; judging by the way they were standing, the
creatures in these tunnels had normal weight, and appeared conpletely at ease. Were one tunne
had intersected another in the vertical plane, they would switch nonchalantly through a right
angle as the gravity field tilted and a wall becane a fl oor.

It was a very disconcerting sight; but doubtless an escal ator woul d have appeared just as
unsettling to a Neanderthal Man

The wel |l down which he was sinking was perhaps five hundred feet deep, and ended in one of the
underwat er pati os of this anphibious city. He could see, fading away into the blue distance, |ines
of open structures which he could only describe as roofless-and largely wall-1ess- buildings. The
creatures he had call ed suckerfish were swinming in and out of these subrarine apartnents; nost of
them were novi ng under their own power, but a few were operating small torpedolike machines.
Bownan had never imagi ned that he woul d one day see fish riding scooters; and even when he
contenmpl ated this thought, it still didn't seem funny.

The suckerfish were very inquisitive, they gathered around in scores, peering into the shinp,
and they spiraled up with himwhen Discovery started to rise again, past that vista of radiating
tunnel s.

The hole in the water wi dened as it approached the surface; he seened to be enmerging froma
kind of stationary whirlpool in the center of a small |ake. There were smaller whirlpools orbiting
around it, like planets around the sun, and Bowran wondered if they were part of a nobile, liquid
scul pture. He could not inagine what other purpose they fulfilled.
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And then he was flying over what nust have been a residential area, for beneath himwere roads
that rolled briskly along Iike noving belts, between w de-spaced buil dings no two of which were of
the sane design-or even, as he presently realized, built to the sane scale. Sone woul d not have
| ooked out of place in a housing estate on Earth, but there were others that resenbl ed snal
chemi cal processing plants and were presunably occupi ed by creatures with peculiar domestic
requi renents. Sone were nade for giants; others for beings who could hardly be | arger than
pygnmi es. And there was one w de, flat pancake of a building whose roof was not nore than two feet
fromthe ground...

As Bowmran passed over this suburban area-though, in reality, the whole city was a gi ant suburb-
he caught tantalizing glinpses of the life it housed. It was obvious that, to some of its
i nhabi tants, privacy neant absolutely nothing; their hones were as transparent as gol dfi sh bow s.
Once he | ooked into a roomwhere three iridescent beetles, as |large as a nman, were standi ng around
a bow of redly fumng liquid, sipping it through flexible trunks or proboscises. |In another,
dozens of things like giant grubs were busily weaving a web around a cocoon that nust have been
ten feet long, and vibrated slightly fromtinme to tine.

And he saw nore of the intelligent plants, standing in troughs of green nud, and swayi ng
ecstatically as they absorbed the rays froma brightly shining globe. Even as he watched, one of
the creatures seened to explode in a cloud of mist, which resolved itself into tiny white
parachutes. As they drifted slowy to the ground, Bowran realized that he had w tnessed birth and
deat h, but not as humans knew eit her.

Now the city, with all its neaningless wonders, its mnd-wacking vistas, and its fantastic
i nhabitants, was falling behind him he could relax once nmore with the spectacle of those calm
magni fi cent peaks, gilded by the faintly aureate gl ow of the eternal dawn. Discovery was noving
past them at a consi derabl e speed, racing along the edge of night.

The sky ahead was changing; there was a nist spreading across the horizon, thickening into a
great river of cloud. It seened to form sonewhere out in the darkness, and then to flow toward the
line of day. Quite abruptly, it plunged downward, in an inmmense and silent cataract flanked by two
of the nountain towers-a slow nmoving Niagara, five mles high and fifty mles across. The illusion
of falling water was al nost perfect; but this aval anche of mst slid down the sky with a dreanlike
| ethargy, and nmerged without a splash into the unruffled sea.

The nount ai n-towers dropped behind him and the last |ight of the sun faded fromthe sky. (How
many mllions of years, he wondered, since it had shone upon this | and?) But the white rai nbow of
the rings, and two | arge crescent noons, provided plenty of cold illum nation, he could see clear
to the horizon, and it seenmed that he was flying over a vast snow field rather than a sea of
cl ouds. He had once orbited across the Antarctic under a full moon, only a hundred niles up; it
required little effort to inagine that he was back there, waiting to exchange greetings with Mrny
or McMurdo...

He passed one nountain, and that a very strange one. It jutted up above the clouds |ike a giant
i ceberg-though no structure of ice could possibly be so tall, or so transparent. He could see far
into its interior, which was |laced with veins of sone dark material; though he could not be
certain, it seened that sonme of these veins pulsed slowy, giving himthe inpression that he was
| ooking into a gigantic anatom cal nodel. O perhaps it was not a nodel, but the real thing,
what ever that mght be; but this was a thought on which he did not care to dwell.

Then there was only the | evel sea of cloud-and, just once, a great glow ng patch |like the
lights of a city hidden by the overcast. Presently it too fell astern, and he was al one under the
arches of the rings, and the utterly alien stars.

He had now al nost conpl eted one half-circuit of this world, and was nearing the center of the
nightside. It was easy to tell this, for the great bite taken out of the rings by the eclipsing
shadow of the planet was now exactly overhead; he was as far fromthe forest of the sky plants as
he could travel, while still remaining on this world. If he continued on this course, he would be
headi ng back into the day.

Sonet hing was eclipsing the stars-sonething utterly black, rising swiftly up the sky. For an
instant he thought it was a nountain, Lying directly in his path; but no natural substance could
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soak up light as did this colum of Stygian darkness. He caught only the faintest gleamfromthe
m ngl ed rays of the two noons, glancing upon fluted, cylindrical walls |ike polished ebony; and
even as Discovery hurtled into the thing, beyond all possibility of avoidance, a |ong-forgotten
line of poetry surged up fromthe depths of his nenory. He found hinmsel f repeating desperately,
like an incantation to ward of f disaster: "Childe Harold to the Dark Tower cane."

Then the Dark Tower was upon him and his only regret was that he had seen so nuch and | earned
so little.

There was no inpact and no sound, but the stars and the clouds were gone. Instead, the ship was
movi ng through an infinite lattice of softly glowing lights-a msty, three-dinensional grid which
appeared to have neither beginning nor end. For a nonent Discovery seenmed to coast forward on its
own nonmentum then it began to fall.

Faster and faster, the arrays of light went flickering by, as Discovery plunged downward at
ever-accel erating speed. Wthout astonishnent-for he was now beyond such an enpti on- Bowran saw
that the nodes of |um nescence were passing through the solid walls of the ship as they raced
upwar d; indeed, he could see them streaning through his own body.

Now he was falling through the grid so swiftly that the individual knots of |ight could no
| onger be seen; they were nerely pulsations in the lines that went flickering vertically past. He
must have descended for nmiles; by this tine, surely, he was far bel ow the surface of the planet-
i f he was noving through real space at all

Suddenly, the shining lattice was gone; he was falling toward darkness, out of a dully gl ow ng
sky. And on that darkness, the ship came at last to rest.

It was a place w thout horizons, or any sense of scale. A hundred feet or a hundred niles above
his head was a flat, endless plane, very nuch like the surface of the red dwarf star from which he
had energed into this solar system It was cherry red, and little nodul es of brighter |un nescence
appeared at random wandered around for a while like living things, and then faded out into the
gl owi ng background. |f Bowran had possessed a trace of superstition, he could easily have inmagi ned
that this was the roof of Hell. There was no mark to show how he had passed through it, to enter
this underworld.

He waited, on an infinite black plain, beneath an infinite glow ng sky. And presently, for the
first time in all his travels, he heard a sound.

It was a gentle throbbing, like the beating of a drum that grew | ouder and nore insistent
second by second. He did not attenpt to fight its conpulsion, but let its hypnotic rhythmtake
over control of his mnd.

And now, |ight was appearing in the aching darkness of the plain. First there was a single
star, that noved swiftly to trace out a line, then the Iline noved, to nmake a horizontal square;
then the square lifted, leaving its presence where it had passed, until the ghost of a crysta
cube hung before Bowman's eyes.

The drummi ng becane | ouder, nore conplex. Now there were rhythns novi ng agai nst each ot her
i ke clashing waves on the surface of a stornmy sea. And the crystal cube began to gl ow

First it lost its transparency and becane suffused with a pale mst, within which noved
tantalizing, ill-defined phantons. They coal esced into bars of |ight and shadow, then forned
i nterneshed, spoked patterns that began to rotate.

Now t he turning wheels of |ight nerged together, and their spokes fused into |um nous bars that
slowy receded into the distance. They split into pairs, and the resulting sets of lines started
to oscillate across each other, continually changing their angle of intersection. Fantastic,
fleeting geonetrical patterns flickered in and out of existence as the glowing grids nmeshed and
unneshed, and the hominid watched fromits netal cave-w de-eyed, slack jawed, and wholly
receptive.

The dancing noire patterns suddenly faded, and the rhythm sank to a barely audible, alnopst
subsoni c, pul sing throb. The cube was enpty again; but only for a nonent.
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The first | esson having been noderately successful, the second was about to begin.
EPI LOGUE

And so at last, after many adventures, Odysseus returned hone, transfornmed by the experiences
he had undergone. ..

What |ies beyond the end of 2001, when the Star Child waits, "nmarshaling his thoughts and
broodi ng over his still untested powers," | do not know. Many readers have interpreted the fina
paragraph to nean that he destroyed Earth, perhaps in order to create a new Heaven. This idea
never occurred to nme; it seens clear that he triggered the orbiting nucl ear bonbs harni essly,
because "he preferred a cl eaner sky."

But now, | amnot so sure. \When Qdysseus returned to Ithaca, and identified hinself in the
banqueting hall by stringing the great bow that he alone could wield, he slewthe parasitica
suitors who for years had been wasting his estate.

W have wasted and defiled our own estate, the beautiful planet Earth. Wy should we expect any
mercy froma returning Star Child? He nmight judge all of us as ruthlessly as Qdysseus judged
Lei odes, whose "head fell rolling in the dust while he was yet speaki ng"-and despite his tineless,
ineffectual plea, "I tried to stop the others.” Few i ndeed of us would have a better answer, if we
had to face judgnment fromthe stars. And such a Dies Irae may be closer than we dream for
consi der these facts.

It is now sonme twenty years since our first superpowered radars began announcing to the
Uni verse that a technological culture has arisen on Earth. By this time, therefore, those signals
wi Il have passed stars twenty lightyears away, and they will still be detectable when they have
travel ed much greater distances. How many civilizations already know of our existence? How many
feel concerned-and are prepared to take sone action? One can only guess.

Yet we know that the electronic birthcries of our culture have already reached at |east a
hundred suns, all the way out to giant Vega. By the year 2001, there will have been anple tinme for
many replies, fromnany directions.

And there will have been tine for nore than that. Despite assertions to the contrary, from
scientists who shoul d have | earned better by now, an advanced technol ogy should be able to build
shi ps capable of reaching at | east a quarter of the speed of light. By the turn of the nillennium
therefore, enissaries could be arriving from Al pha Centauri, Sirius, Procyon...

And so | repeat the words | wote in 1948:
| do not think we will have to wait for |ong.

Col onbo - Decenber 31, 1970

46
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