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Editor's Note

The manuscript was found among the papers of the |late Professor Peter E
Hogarth. That great mind, alas, was unable to put it into final form though
he had | abored long over it. The illness that clainmed himnmde the book's
conpl etion inpossible. Because the deceased was reluctant to speak of the work
-- a work unusual for him and undertaken nore out of a sense of duty than by

choice -- and reluctant, even, to speak of it to those near him in whose
nunber | am honored to have been included -- certain obscurities and points of
contention arose during the prelimnary efforts to prepare the manuscript for
publication. | nmust state, to be truthful, that in the circle of those who

were made acquainted with the text there were voices raised in opposition to
its publication: they clained that such was not the intention of the deceased.
There is to be found, however, no witten testinmony of his to this effect; one
can only conclude that such opinions are wi thout foundation. It was obvious,
on the other hand, that the thing was unfinished, for it had no title, and one
particul ar fragnment existed only in a rough draft, which fragnent was to have
served -- and here lies one of the principal doubts -- as either a preface or
an afterword to the book

As friend and col | eague of the deceased, and nmentioned by himin his
will, I have decided, finally, to make of this fragnent, necessary for an
under st andi ng of the whole, the preface. The title, H s Master's Voice, was
suggested to nme by the publisher, John Keller, whom| wish to take this
opportunity to thank for the great care he has given to the publication of
this last work of Professor Hogarth. | should also like to express here ny
gratitude to Ms. Rosanond Schelling, who so painstakingly assisted in the
initial editing and in the final proofreadi ng.

Prof essor Thomas V. Warren
Mat hermat i cs Depart nent

Washi ngt on University, D.C
June 1966

Pr ef ace

Though | may shock many readers with the words that follow, it is ny



duty, | amconvinced, to speak them | never before wote a book like this;
and, since it is not the customfor mathematicians to introduce their works
with statements of a personal nature, | could have spared nyself the trouble.

It was as a result of circunstances beyond ny control that |I becane
involved in the events that | wish to relate here. The reasons | preface the
account with a kind of confession should becone evident |ater on. In speaking
of nmyself, | must choose some frame of reference; let this be the recent
bi ography of ne penned by Professor Harold Yowitt. Yowitt calls ne a mnd of
the highest caliber, in that the problens that | attacked were always, anong
those currently available, the nmost difficult. He shows that ny name was to be
found wherever the heritage of science was in the process of being torn down
and the edifice of new concepts raised -- for exanple, in the mathenati cal
revolution, in the field of physico-ethics, or in the Master's Voice Project.

When | cane, in ny reading, to the place where the subject was
destruction, | expected, after the mention of ny iconoclastic inclinations,
further, bolder inferences, and thought that at last | had found a bi ographer
-- which did not overjoy me, because it is one thing to strip oneself, and
another, entirely, to be stripped. But Yowitt, as if frightened by his own
acurmen, then returned -- inconsequently -- to the accepted version of ne as
t he persistent, nodest genius, and even trotted out a few of the ol d-standby
anecdot es about ne.

So | could set this book on the shelf with nmy other biographies, calmy,
little dreaming, at the tine, that I would soon be entering the lists with ny
flattering portraitist. | noted, also, that not nmuch space remai ned on the
shel f, and recalled what | had once said to Yvor Baloyne, that | would die
when the shelf was filled. He took it as a joke, and | did not insist, though
| had expressed a genuine conviction, no | ess genuine for being absurd. And
therefore -- to return to Yowitt -- once again | had succeeded, or, if you
like, failed, in that at the age of sixty-two | had twenty-eight vol unes
devoted to ny person and yet renai ned conpletely unknown. But am | being fair?

Prof essor Yowitt wote about ne in accordance with rules not of his
maki ng. Not all public figures may be treated the same. Geat artists, yes,
may be drawn in their pettiness, and some biographers even seemto think that
the soul of the artist is perforce a scurvy thing. For the great scientists,
however, the old stereotype is still nandatory. Artists we view as spirits
chained to the flesh; literary critics are free to discuss the honosexuality
of an Oscar Wlde, but it is hard to imagi ne any historian of science dealing
anal ogously with the creators of physics. W nust have themincorruptible,

i deal, and the events of history are no nore than | ocal changes in the
circunmstances of their lives. A politician may be a villain without ceasing to
be a great politician, whereas a villainous genius -- that is a contradiction
interms. Villainy cancels genius. So demand the rules of today.

True, a group of psychoanal ysts from M chigan did attenpt to chall enge
this state of affairs, but they fell into the sin of oversinplification. The
physicist's evident propensity to theorize, these scholars derived from sexua
repressi on. Psychoanal ytic doctrine reveals the pig in man, a pig saddled with
a conscience; the disastrous result is that the pig is unconfortabl e beneath
that pious rider, and the rider fares no better in the situation, since his
endeavor is not only to tane the pig but also to render it invisible. The
noti on that we have within us an ancient Beast that carries upon its back a
nodern Reason -- is a pastiche of primtive mnythol ogi es.

Psychoanal ysis provides truth in an infantile, that is, a school boy
fashion: we learn fromit, roughly and hurriedly, things that scandalize us
and thereby command our attention. It sometines happens, and such is the case
here, that a sinplification touching upon the truth, but cheaply, is of no
nore value than a lie. Once again we are shown the denon and the angel, the
beast and the god | ocked i n Mani chean enbrace, and once again man has been
pronounced, by hinself, not cul pable, as he is but the field of conbat for
forces that have entered him distended him and hold sway inside his skin.
Thus psychoanal ysis is, primarily, sophonoric. Shockers are to explain nman to



us, and the whol e drana of existence is played out between piggi shness and the
sublimation into which civilized effort can transformit.

So | really ought to be thankful to Professor Yowitt, for naintaining ny
likeness in the classical style and not borrowi ng the methods of the M chigan
psychol ogi sts. Not that | intend to speak better of myself than they would
speak; but there is, surely, a difference between a caricature and a portrait.

Which is not to say that |I believe a man who is the subject of
bi ogr aphi es possesses any greater know edge of hinmself than his biographers
do. Their position is nore convenient, for uncertainties my be attributed to
a lack of data, which allows the supposition that the one described, were he
but alive and willing, could supply the needed information. The one descri bed,
however, possesses nothing nore than hypotheses on the subject of hinself,
hypot heses that may be of interest as the products of his mind but that do not
necessarily serve as those nissing pieces.

Wth sufficient inmagination a man could wite a whole series of versions
of his life; it would forma union of sets in which the facts would be the
only elements in common. People, even intelligent people, who are young, and
t heref ore i nexperienced and naive, see only cynicismin such a possibility.
They are m staken, because the problemis not noral but cognitive. The nunber
of metaphysical beliefs is no greater or |ess than the nunber of different

beliefs a man may entertain on the subject of hinself -- sequentially, at
various periods of his life, and occasionally even at the same tine.
Therefore, | cannot claimto offer anything other than the notions of

nmysel f that | have formed over the space of roughly forty years, and their
only singularity, it seems to me, is that they are not flattering. Nor is this
unconplinmentariness limted to "the pulling off of the mask,"” which is the
only trick available to the psychoanal yst. To say, for exanple, of a genius
that norally he was a bastard may not necessarily hit himin the place of his
private shame. A nmind that "reached the ceiling of the age," as Yowitt puts

it, will not be bothered by that type of diagnosis. The shanme of a genius may
be his intellectual futility, the knowl edge of how uncertain is all that he
has acconpli shed. And genius is, above all, constant doubting. Not one of the

greats, however, bent beneath the pressure of society, has pulled down the
monurrents raised to himin his life, calling hinself thereby into question

As one whose genius has been duly certified by several dozen |earned
bi ographers, | think I may say a word or two on the topic of intellectua
summits; which is sinply that clarity of thought is a shining point in a vast
expanse of unrelieved darkness. Genius is not so much a light as it is a
const ant awareness of the surrounding gloom and its typical cowardice is to
bathe in its own gl ow and avoid, as rmuch as possible, |ooking out beyond its
boundary. No matter how nmuch genuine strength it may contain, there is also,
inevitably, a considerable part that is only the pretense of that strength.

The fundanental traits of my character | consider to be cowardice,
malice, and pride. As it turned out, this triumvirate had at its disposal a
certain talent, which concealed it and ostensibly transforned it, and
intelligence assisted inthis -- intelligence is one of life's nost effective
instruments for masking inborn traits, once it decides that such a course is
desirable. For forty-odd years | have been an obligi ng, nodest individual
devoi d of any sign of professional arrogance, because for a very long tinme and
nost persistently | schooled nyself in precisely this behavior. But as far
back into childhood as |I can recall, | sought out evil, though of course | was
unaware of it.

My evil was isotropic, unbiased, and totally disinterested. In places of
veneration, such as churches, or in the conpany of particularly worthy
persons, | liked to think forbidden thoughts. That the content of these
t houghts was ludicrously puerile does not matter in the least. | was sinply
conducting experinments on a scale practically accessible to me. | do not
renenber when | began these experinents. | renenber only the deep sense of
injury, the anger, and the di sappoi ntnent that canme upon nme some years |ater
when it turned out that a head filled with wi ckedness woul d never, not in any



pl ace nor in any conpany, be struck by lightning; that breaking free of and
not participating in the Proper brought with it no -- absolutely no --
puni shnent .

If it is at all possible to speak thus of a child of less than ten, |
wanted that |ightning or sone other formof dire retribution; | sumoned it,
chall enged it, and grew to despise the world, the place of my existence,
because it had denonstrated the futility of all action and thought, evil
i ncl uded. Thus | never tornented animals, or hurt even the grass underfoot; on
the other hand, | |ashed out at stones, the sand, | abused furniture,
subj ected water to torture, and nmentally smashed the stars to pieces, to
puni sh themfor their indifference to me, and as | did so ny fury becanme nore
and nore hel pl ess, for ny understanding increased, of how ridicul ous were the

things | did.

Sonmewhat |ater on, with self-know edge, | cane to the realization that
my condition was a kind of keen unhappi ness that was utterly useless to ne,
because it could serve no purpose. | said before that my rancor was unbi ased:

| bestowed it first upon nyself. The shape of ny arns, of ny legs, the
features of ny face, seen in the mrror, galled me in a way in which usually
only the features of others cause us anger or inpatience. Wen | grew a bit

older, | sawthat it was inpossible to live like this; |I determ ned, through a
progressi on of decisions, exactly what | ought to be, and fromthen on strove
-- true, with variable results -- to adhere to that established plan

An aut obi ography that begins by listing cowardice, nalice, and pride as
t he foundations of one's psyche entails, fromthe deterninistic point of view,
a logical error. If one says that everything in us is predeternined, then
predet ernmi ned al so nmust have been ny resistance to ny inner meanness, and the
di fference between nme and other, better people is then reduced to nothing but
a variation in the localized source of the behavior. Wat those better people
did voluntarily, at little cost, for they but followed their own natura

inclination, | practiced in opposition to mne -- hence, as it were,
artificially. Yet since it was | who dictated conduct to nyself, | was, in the
overall balance -- in this formulation -- neverthel ess predestined to be as
good as gold. Like Denpsthenes with the pebbles in his stanmering nouth, | put

iron deep in ny soul, to straighten it.

But it is precisely in this equalizing that determinismreveals its
absurdity. A phonograph record of angelic singing is not an iota better
noral |y than one that reproduces, when played, a scream of nurder. According
to determinism he who desired and was able to be better was no nore or |ess
fated beforehand than he who desired but was unable, or than he who did not
even attenpt to desire. This is a false imge, for the sound of battle played
on a record is not an actual battle. Knowi ng what it cost ne, | can say that
my struggle to be good was no senbl ance. Determinismsinply deals with
somet hing altogether different; the forces that operate according to the
cal cul us of physics have nothing whatever to do with the matter -- just as a
crime is not made innocent by its translation into the | anguage of anplitudes
of atomic probabilities.

About one thing Yowitt is definitely right: | always sought difficulty.
Qoportunities for me to give free rein to ny natural malice |I usually forwent,
as too easy. It may sound strange, or even nonsensical, but | did not suppress
my inclination to evil with nmy eyes fixed on the Good as a hi gher val ue;
rather, | suppressed it for the precise reason that | felt so powerfully its
presence in me. What counted for me was the cal culus of resistance, which had
nothing in conmon with the arithnetic of norality. Therefore |I really cannot
say what woul d have beconme of ne had the principal trait of ny nature been the
inclination to do only good. As usual, reasoning that attenpts to picture
ourselves in a formother than what is given breaks the rules of |ogic and
must qui ckly founder.

Once only did | not eschew evil; that menory is connected with the
protracted and horrible death of nmy nother. | |oved her, yet at the same tine
| followed with an unusually keen and avid attention the process of her



destruction in the illness. | was nine then. She, the personification of
tranquillity, of strength, of a composure al nbost sovereign, lay in a lingering
agony, an agony prolonged by the doctors. |, at her side in the darkened
bedroomfilled with the stink of medicine, still kept a grip on nyself; but
when | left her, as soon as | had shut the door behind me and found mnysel f
al one, | stuck out ny tongue joyfully in the direction of her bed, and, that
being insufficient, ran to ny roomand breathlessly junped up and down in
front of the mrror, fists clenched, making faces and giggling with delight.
Wth delight? | understood perfectly that my nother was dying; since that
morning | had fallen into despair, and the despair was as real as ny stifled
giggling. | remenber how the giggling frightened me, yet at the sane tine it
took me beyond everything | had known, and in that transgression there was a
dazzling revel ation.

That night, lying alone, |I tried to conprehend what had taken pl ace;
unable to do this, | worked up a befitting pity for nyself and ny nother, and

tears flowed until | fell asleep. | considered these tears to be an expiation
but then, later, the whole thing repeated itself, when | overheard the doctors
conveyi ng worse and worse news to ny father. | dared not go up to ny room

deliberately | sought the conpany of others. Thus the first person | ever
shrank from was nysel f.

After my mother's death | gave nyself up to a child s despair that was
untroubl ed by any qual ns. The fascination ended with her |ast breath. Wth her
died my anxiety. This incident is so confusing that | can only offer a
hypot hesis. | had witnessed the fall of the Absolute -- it had been shown to
be an illusion -- and w tnessed a shaneful, obscene struggle, because in it
Perfection had come apart like the nost miserable rag. This was the tranpling
of life's Order, and although peopl e above ne supplied the repertoire of that
Order with special evasions even for so dismal an occasion, these additions
failed to fit what had happened. One cannot, with dignity, with grace, how in
pain -- any nore than one can in ecstasy. In the nmessiness of loss | sensed a
truth. Perhaps | saw, in that which disrupted, the stronger side, and so sided
with that side, because it had the upper hand.

My hi dden | aughter had no connection with the actual suffering of ny
mother. | only feared that suffering; it was the unavoi dabl e concom tant of
the expiring that | could understand, and | would have delivered her fromthe
pain had | been able. | desired neither her suffering nor her death. At a rea
nmurderer | would have thrown nyself with tears and pleas, like any child, but
since there was none, | could only absorb the cruel treachery of the blow Her
body, bloated, turned into a nonstrous, nocking caricature of itself, and it
writhed in that nockery. | had only one choice: either to be destroyed with
her or to jeer at her. As a coward, then, |I chose the |aughter of betrayal.

| cannot say whether it really was this way. The first paroxysm of
giggling seized me at the sight of the destruction; perhaps the experience
woul d have ski pped ne had nmy nother met her end in a fashion nore aesthetic,
like quietly falling asleep, a formthat is nmuch favored by people. It was not
like that, however, and, forced to believe ny own eyes, | proved defensel ess.
In earlier times a chorus of hired nourners, brought in quickly, would have
drowned out the groans of ny mother. But the decline of tradition has reduced
magi cal neasures to the | evel of hairdressing, because the undertaker -- and
overheard this -- suggested to ny father the various facial expressions into
whi ch her frozen grimace could be reworked. My father left the roomthen, and
for a brief nmonent | felt a tremor of solidarity, because | understood him
Later | thought of that nortal agony many tines.

The idea of ny laughter as a betrayal seens inconplete. Betrayal is the
result of conscious decision, but what causes us to be drawn to destruction?
What bl ack hope, in destruction, beckons man? Its utter inutility rules out
any rational explanation. This hunger has been suppressed in vain by nunerous
civilizations. It is as irrevocably a part of us as two-|eggedness. To hi mwho
seeks a reason but cannot abide any hypothesis of a design, whether in the
form of Providence or of the Diabolical, there remains only the rationalist's



substitute for denbnology -- statistics. Thus it is froma darkened room
filled with the snell of corruption that the trail |leads to ny mathematica
ant hr opogenesis. Wth the formul ae of stochastics | strove to undo the evil
spell. But this, too, is only conjecture, therefore a self-defensive reflex of
the mnd

| know that what | amwiting here could be, with slight shifts in
enphasis, turned to ny favor -- and that sonme future biographer will try to do
this. Ho will show that with intellect | conquered ny character, achieved a
great victory, but defaned nyself out of a desire to do penance. Such | abor
follows in the steps of Freud, who has becone the Ptol eny of psychol ogy, for
now, with him anyone can expl ain human phenonena, raising epicycles upon
epi cycl es: that construction speaks to us, because it is aesthetic. He
converted the pastoral nodel into one that was grotesque, unaware that he
remai ned a prisoner of aesthetics. It was as if the purpose had been to
repl ace the opera, in anthropology, with tragi comedy.

Let my posthunmous bi ographer not trouble hinself. | require no apol ogia;
all ny effort was born of curiosity, untouched by any feeling of guilt. |
wanted to understand -- only to understand, nothing nore. For the
di sinterestedness of evil is the only support, in man, for the theol ogica

argunent; theol ogy answers the question where does a quality cone fromthat
has its origin neither in nature nor in culture. A nmnd imersed totally in

t he human experience, and therefore anthropocentric, mght finally agree with
the image of Creation as a somewhat sick joke.

It is an attractive idea, that of a Creator who nmerely anmused Hi nsel f,
but here we enter into a vicious circle: we inagine H m sadistic not because
He nade us that way, but because we are ourselves that way. Meanwhile the
utter insignificance and smallness of man vis-a-vis the Universe, of which
sci ence infornms us, nmakes the Manichean nyth a concept so primtive as to be
trivial. | will put it in another way: if a creation were to take place --
whi ch personally | cannot conceive -- then the |evel of know edge that it
woul d require would be of such an order that there would be no place in it for
silly jokes. Because -- and this really is the whole credo of ny faith --
nothing Iike the wi sdomof evil is possible. My reason tells ne that a creator
cannot be a petty scoundrel, a conjurer who toys ironically with what he has
brought into being. Wiat we hold to be the result of a malign intervention
could only make sense as an ordinary mscalculation, as an error, but now we

find ourselves in the real mof nonexistent theologies -- that is, theol ogies
of fallible gods. But the domain of their constructional practices is nothing
other than the field of my lifework, i.e, statistics.

Every child unwittingly makes the discoveries fromwhich have sprung the
wor |l ds of G bbs and Boltzmann, because to a child reality appears as a
mul titude of possibilities, where each can be taken separately and devel oped
so easily that it seens al nost spontaneous. A child is surrounded by a great
many virtual worlds; conpletely alien to himis the cosnos of Pascal, a rigid
corpse with even, clocklike novements. The ossified order of maturity later
destroys that primal richness. If this picture of chil dhood seens onesi ded,
for example, in that the child owes his inner freedomto ignorance and not
choice -- well, but every picture is one-sided. Wth the demi se of inmagination
| inherited its residue, a kind of permanent disagreement with reality, nore
i ke an anger, though, than a rejection. My laughter had already been a
denial, and a nore effective kind, perhaps, than suicide. | acknow edge it, at
the age of sixty-two; and the mathematics was only a | ater consequence of this
attitude. Mathematics was ny second desertion

| speak netaphorically -- but hear ne out. | had betrayed ny dying
not her, betrayed all people, opting, with the laughter, for a thing of power
greater than theirs, however hideous it was, because | saw no other way out.
Later | would learn that this eneny of ours -- which was everything, which had
built its nest in us as well -- | could also betray, at least to a certain
extent, because mat hematics is independent of the world.

Ti me showed ne that | had been doubly m staken. CGenuinely to opt for



death, against life, and for mathematics, against the world, is not possible.
The only true option is one's own annihilation. Whatever we do, we do in life;
and, as experience has denmonstrated, neither is mathematics the perfect
retreat, because its habitation is |anguage. That informational plant has its
roots in the world and in us. This conparison has always been with ne, even
before | was able to put it into the | anguage of a proof.

In mat hematics | searched for what | had valued in chil dhood, the
multiplicity of worlds, which broke contact with the inposed world, but so

gently that it was as if the latter had been stripped of its force -- a force
that lay within us as well, yet was hidden enough for us to forget its
presence. Later, like every mathematician, | learned to ny surprise how

unpredi ctabl e and incredibly adaptable is that activity, which at first
resenbl es a game. One enters into it proudly; w thout apol ogi es and

unequi vocal Iy one shuts out the world; with arbitrary propositions that rival,
in their uncontestabl eness, Creation, one perforns a definitive closure; this
is to separate us fromthe vortex in which we are forced to live.

And | o, that denial, that nost radical break, |eads us precisely to the
heart of things, and the flight turns out to have been an attai nnent, the
desertion -- an appreciation, and the break -- a reconciliation. W nake the
di scovery, then, that our escape was apparent only, since we have returned to
the very thing we sought to flee. The eneny netanorphoses into an ally; we are
purified; the world gives us to understand, silently, that only by neans of it
may we conquer it. Thus our fear is tamed and turns to joy, in that special
ref uge whose deepest interiors intersect the surface of the only world.

Mat hemati cs never reveals man to the degree, never expresses himin the
way, that any other field of human endeavor does: the extent of the negation
of man's corporeal self that mathematics achi eves cannot be conpared with
anyt hi ng. Whoever is interested in this subject | refer to ny articles. Here
will say only that the world injected its patterns into human | anguage at the
very inception of that |anguage; mathematics sleeps in every utterance, and
can only be discovered, never invented.

What constitutes its crown may not be cut free fromits roots, because
it arose not in the course of the three hundred or eight hundred years of
civilized history, but through the mllennia of |linguistic evolution: at the
loci of man's encounter with his environment, fromthe tinme of tribes and
rivers. Language is wiser than the nmind of any one of us, just as the body is
wi ser than the discernnent of any of its units as it noves, self-aware and
many-faceted, through the current of the life process. The inheritance of both
evolutions, of living matter and of the matter of informational speech, has
not yet been exhausted, but already we dream of stepping beyond the boundaries
of both. These words of mine may make poor phil osophizing, but that cannot be
said of my proofs of the linguistic genesis of mathematical concepts, of the
fact, in other words, that those concepts arose neither fromthe enunerability
of things nor fromthe cleverness of reason.

The factors that contributed to nmy becom ng a mat hemati ci an are conpl ex,
no doubt, but one major factor was talent, w thout which | could have
acconplished in my profession no nore than could a hunchback in a chanpi onship

track-and-field conmpetition. I do not know whether the factors that had to do
with ny character, rather than with my talent, played a role in the account |
intend to give -- but | should not rule out the possibility, for the

i nportance of the affair itself is such that neither natural nodesty nor pride
ought to be consi dered.
As a rule, chroniclers becone extrenely honest when they feel that what

they have to say about thenselves is of nmonunental inportance. |, on the
contrary, with the prem se of honesty arrive at the conplete i muaterial ness of
nmy person; that is, | amforced into an insufferable garrulity sinply because

| lack the ability to tell where the statistical caprice of personality
conposition | eaves off and the rule of the behavior of the species begins.

In various fields one can acquire know edge that is real, or the kind
only that provides spiritual confort, and the two need not agree. The



differentiation of these two types of know edge in anthropol ogy borders on the
i mpossible. If we know nothing so well as ourselves, it is surely for this
reason: that we constantly renew our demand for nonexistent know edge, i.e.
information as to what created man, while ruling out in advance, w thout
realizing it, the possibility of the union of pure accident with the nost
pr of ound necessity.

I once wote a programfor an experiment of one of ny friends. The idea
was to simulate, in a conputer, famlies of neutral beings; they would be
honeostats, cognizant of their "environment" but possessing, initially, no

"enotional" or "ethical" qualities. These beings multiplied -- only in the
machi ne, of course, therefore in a way that a | ayman woul d cal
"arithmetically" -- and after a few dozen "generations" there continually

appeared, over and over again, in each of the "specinens," a characteristic
that made no sense at all to us, a sort of equivalent of "aggression." After
many pai nstaking but fruitless checking calculations, nmy friend, at his wit's
end -- really grasping at straws -- began exam ning the nmost trivia
circunmst ances of the experinment; and then it turned out that a certain relay
had reacted to the changes of humidity in the air, and thus those changes had
becorme the hi dden producer of the deviation

| cannot hel p thinking of that experiment as | wite, for is it not
possi bl e that social evolution lifted us fromthe Aninmal Kingdomin an
exponential curve -- when we were fundanentally unprepared for the ascent? The
soci al i zati on reacti on began when the human atons had barely given evidence of
their first cohesiveness. Those atons were a material strictly biological, a
mat eri al made and prepared to satisfy typically biological criteria, but that
sudden movenent, that upward shove, seized us and carried us off into the
space of civilization. How could such a start not have bound onto that
bi ol ogi cal material accidental convergences, nuch as a probe that, lowered to
the ocean floor, scoops up fromit, along with the desired object, debris and
chance pieces of junk? |I recall the danp relay in the sophisticated conmputer
And the process that engendered us -- why, pray, nust it have been in every
respect perfect? Yet neither we nor our philosophers dare consider the idea
that the finality and singularity of the existence of our species do not at
all inmply a perfection under whose aegis the species originated -- just as
such perfection is not present at the cradle of any individual

It is a curious thing that the marks of our inperfection, which identify
t he speci es, have never been, not by any faith, recognized for what they
sinmply are, that is, the results of uncertain processes; on the contrary,
practically all religions agree in the conviction that man's inperfection is
the result of a demurgic clash between two antagoni stic perfections, each of
whi ch has damaged the other. The Light collided with the Dark, and man arose:
thus runs their formula. My conception sounds ill-natured only if it is wong
-- but we do not know that it is wong. The friend whom | nentioned
caricatured it; he said that according to Hogarth humanity is a hunchback who,
in ignorance of the fact that it is possible not to be hunchbacked, for
t housands of years has sought an indication of a H gher Necessity in his hunp,
because he will accept any theory but the one that says that his defornmity is
purely accidental, that no one bestowed it upon himas part of a master plan
that it serves absolutely no purpose, for the thing was determni ned by the
twi sts and turns of anthropogenesis.

But | intended to speak about nyself, not about the species. | do not
know where it cane fromor what caused it, but even now, after all these
years, | find within nyself that malice, as vigorous as ever, because the
energi es of our nost primtive impul ses never age. Do | shock? Over many
decades now, | have acted like a rectification colum, producing a distillate
conposed of the pile of nmy articles as well as of the articles occasioned by
t hem -- hagi ography. If you say that you are not interested in the inner
wor ki ngs of the apparatus which | unnecessarily bring out into the light, note
that I, in the purity of the nourishnment | have vouchsafed you, see the

i ndelible signs of all ny secrets.



Mat hematics for me was no Arcadia; it was, rather, a court of |ast
resort, a church that | entered, unbelieving, because it offered sanctuary. My
princi pal netamat hemati cal work has been called destructive, and not without
reason. It was no accident that | called into question, irreversibly, the
foundati ons of mat hemati cal deduction and the concept of the analytic in

logic. | turned the tools of statistics against these basic notions -- unti
at last they crunbled. | could not be a devil underground and an angel in the
light of day. | created, yes, but on ruins, and Yowitt is right: | took away
nmore truths than | ever gave.

For this negative bal ance the epoch was held to account, not |; because
| had followed in the steps of Russell and Gidel -- after the forner had

di scovered the cracks in the foundation of the Crystal Palace, and after the
latter had shaken it. It was said that | had acted in the spirit of the tine.
Well, of course. But an enerald triangle does not cease to be an enerald
triangle when it beconmes a human eye in an arranged nosaic.

More than once | have wondered what woul d have becone of nme had | been
born within any one of the four thousand cultures we call primtive, which
preceded ours in that gulf of eighty thousand years that our |ack of
i magi nati on contracts to the foreground, the foyer, of history proper. In sone
of them | would no doubt have | angui shed; but in others, who knows, | mi ght
have found greater personal fulfillnment, as one visited, as one creating new
rites, new magic, thanks to the talent | brought into the world, that of
conbi ni ng el ements. Perhaps, in the absence of a restraining curb, which in
our culture is the relativismof every conceptual entity, | could have
consecrated, with no trouble, orgies of havoc and debauchery, because in those
anci ent societies they practiced the customof a tenporary, periodic
suspension of daily law, by dissolving their culture (it was the bedrock, the
Constant, the Absolute of their lives, and yet, remarkably, they knew t hat
even the Absolute required holes!) in order to give vent to the festering nass
of excesses that could not be fitted into any codified system and of which
only a portion found expression in war nasks and fam |y masquerades, under the
bit and bridle of nmorality.

They were sensible, rational, those severings of societal bonds and
rul es, the group nmadness, the pandenonium|i berated, heightened by the
narcotics of rhythm and poison. It was the opening of a safety valve, out of
whi ch poured the factor of destruction; through this particular invention
barbarity was adapted to man. But the principle of a crine fromwhich one
could retire, of a reversible madness, of gaps rhythmically repeated in the
soci al fabric, has been done away with, and now all those forces nust go in
harness, work treadm|ls, play roles that are too tight for them and al ways
ill-suited. So they corrode everything quotidian; they hide in every place;
for nowhere is it pernmtted themto enmerge fromanonynity. Each of us is, from
chi | dhood, fastened to sonme publicly allowed piece of hinmself, the part that
was sel ected and school ed, and that has gai ned the consensus omnmi um and now
he cultivates that fragnment, polishes it, perfects it, breathes on it al one,
that it may devel op as well as possible; and each of us, being a part,
pretends to be a whole-like a stunp that clains it is a |linb.

As far back as | can remenber, no ethics ever took root in ny
sensitivity. Cold-bloodedly I built nyself an artificial ethics. But | needed
to find a reason to do this, because setting up rules in a desert is |like
t aki ng Conmuni on without faith. | amnot saying that | planned out ny life in
as theoretical a manner as | present it here. Nor did | attach axionms to ny
behavi or retroactively. | proceeded always in the same way, at first unawares;
the notivations | |ater guessed.

Had | considered myself a person who was basically good, | would have
been quite unable to understand evil. | would have believed that people
perpetrated it always with premeditation -- that is, that they did what they
had resolved to do -- because | would have found no other source of vileness
within nmy personal experience. But | had better know edge; | was aware of ny
own inclinations, as well as of my bl anel essness for them -- Dbl amel essness



because | was, after all, the way | was to begin with, and no one had ever
consulted nme in the matter

Now, for one slave to strangle another slave to satisfy the forces
impl anted in both; for one bl amel essness to torture another if there existed
any chance whatever to resist such a conpulsion -- to me this was an of fense
agai nst reason. We are given to ourselves and it is fruitless for us to
guestion what is given, but if there should open up the m nutest chance to
oppose the Way Things Are -- how can one not seize it? Only such decisions and
such actions are our exclusive human property, as is the possibility, also, of
suicide. This is the sector of freedom where our unasked-for inheritance neets
with contenpt.

Pl ease do not tell ne | contradict nyself -- the self who sawin the
Stone Age a time of dreams come true. Know edge is irreversible; one cannot go
back into the darkness of sweet ignorance. In that tine | would have had no
know edge and woul d have been unable to obtain it. One nust make use of the
know edge one possesses. | know that Chance fashioned us, put us together as
we are -- and what, aml to follow subm ssively all the directives drawn
blindly in that endless lottery?

My principiumhumanitatis is curious in that if someone basically good
wi shed to apply it to hinself, he would be obliged -- in keeping with the
policy of "conquering one's own nature" -- to do evil in order to affirmhis
human freedom M doctrine therefore is not suited for general application
but I do not see why |I have to provide humanity with an ethical panacea.
Diversity, heterogeneity, is a given in mankind; thus Kant's decl aration that
t he basis of individual actions could be nade a general |aw neans a varying
vi ol ence done to people; in sacrificing the individual for a superior value --
the culture -- Kant dispenses injustice. But | amnot saying that one is a man
only to the extent that he is a self-chained nonster. | have presented a
purely private argunment, my own strategy, which, however, has changed not hi ng
inme. To this day my first reaction, upon hearing of soneone's nisfortune, is
a spark of pleasure, and | no |longer even attenpt to stifle such tw tches,
because | know that | cannot reach the place where that m ndl ess chuckle
lives. But | respond with resistance and act contrary to myself, for the
reason that | amable to do so

Had | truly intended to wite ny own biography -- which would have
turned out to be, in conparison with the volunmes on ny shelf, an anti bi ography
-- there would have been no need for me to justify these confessions. But ny
object is different. The adventure | amto relate boils down to this: humanity
canme upon a thing that beings belonging to another race had sent out into the
dar kness of the stars. A situation, the first of its kind in history,

i mportant enough, one would think, to merit the divulging, in greater detai
than convention allows, of who it was, exactly, who represented our side in
that encounter. Al the nore since neither nmy genius nor ny nmathematics al one
sufficed to prevent it from bearing poison fruit.

The Master's Voice Project has an enornous literature, nore extensive
and diverse than ever had the Manhattan Project. Upon its public disclosure,
America and the world were inundated with articles, treatises, and essays, so
nunerous that the bibliography alone is a trenendous tome, as thick as an
encycl opedia. The official version is the Bal oyne Report, which the American
Library later published in ten mllion copies; but the essence of it appears
in the eighth volune of the Encycl opedia Anericana. And there have been books
about the Project by others who held high positions in it, such as Rappaport's
The First Interstellar Communication, Dill's Inside H's Master's Voice, or



Prothero's HW: The Inplications for Physics. This |ast work, authored by ny
late friend, is anong the nost accurate, though it really belongs nore to the
professional literature -- professional neaning that the thing studied is
clearly separated fromthe one who studies it.

There are too nmany historical treatises even to nmention. The four-vol une
work of the historian of science WIIliam Angers, 749 Days: A Chronicle, is

monurrental . It amazed me with its neticul ousness; Angers had got hold of al
the former workers of the Project and done a conpilation of their views. But I
did not read his opus to the end -- that seened to nme as inpossible as reading

a tel ephone book.

In a separate category are books not factual but interpretive, ranging
fromthe phil osophical and theol ogi cal even to the psychiatric. The readi ng of
such publications never fails to weary and annoy ne. It is no coincidence,
am sure, that those who have the nost to say about the Project are the ones
who have had no direct contact with it.

VWhich is simlar to the attitude physicists have regarding gravitation
or electrons -- as opposed to that of the "well-infornmed" who read popul ar
sci ence. The "well-informed" think they know sonethi ng about matters that the
experts are reluctant even to speak of. Information at second hand al ways
gives an inpression of tidiness, in contrast with the data at the scientist's
di sposal, full of gaps and uncertainties. The witers on HW who come under
the interpretive heading as a rule cramed the information they acquired into
the corsets of their convictions; what did not fit they |opped off w thout
cerenony or hesitation. A few such books one can at |east admire for the
aut hors' inventiveness. But this type inperceptibly turns into a
characteristic formthat one mght termthe graphomania of the Project.
Science, fromits very beginning, has been surrounded by a hal o of pseudo
science, which rises |like steamfromvarious hal f-educated heads; it is not
surprising, then, that HW, as a phenonenon conpletely unprecedented, evoked
so violent a ferment anong addl ed m nds, a fernment crowned by the appearance
of a series of religious sects.

The armount of information that is necessary for even a general grasp of
the questions dealt with in the Project exceeds, to tell the truth, the brain
capacity of a single individual. But ignorance, while it checks the enthusiasm
of the sensible, in no way restrains the fools; thus in the ocean of published
papers that His Master's Voice has called into exi stence, a man can find
what ever suits him as long as he is not overly concerned about the truth. And
even the nost venerabl e personages have tried their hand at literature devoted
to the Project. The New Revel ation, by the respected Patrick CGordiner, is at
| east | ogical and lucid, which | cannot say of The Epistle of the Antichrist
by Fat her Bernard Pi gnani. The pious priest reduces HW to denonol ogy (using
for the purpose the nihil obstat of his church superiors), and its concl uding
failure he attributes to Divine Intervention. This resulted, | guess, from
Lord of the Flies, that name jokingly nmade up at the Project, which Father
Pi gnani took seriously, acting like a child who thinks the names of the stars
and planets are witten on them and that the astrononers read these off
t hrough their tel escopes.

To say nothing of the swarm of sensational versions -- which are |ike
those frozen nmeal s one heats and serves, practically pre-chewed, which [ook a
great deal better under the cell ophane than they taste. The ingredients are
seasoned with an ever-novel but always fabul ously col ored sauce. Look used the
spy-political to season its series of articles (putting into nmy mouth words |
never said); The New Yorker served up a dish nore refined, adding certain
essences of philosophy; and, again, in HW: Between the Lines, Dr. Shapiro

provi ded a psychoanal ytic interpretation, fromwhich I |earned that the people
of the Project were driven by a |ibido nade unnatural by the projections of
the newest -- cosnmic -- nmythology of sex. Dr. Shapiro is also in possession of

preci se information concerning the sex life of cosmc civilizations.
I cannot for the Iife of me understand why, while people w thout
driver's licenses are not allowed on public roads, in bookstores one can find



any number of books by persons wi thout decency -- |et al one know edge. The
inflation of the printed word has been caused, no doubt, by the exponenti al
i ncrease in the nunber of those witing, but in equal degree by editorial
policies. In the childhood of our civilization only select, well-educated

i ndi viduals were able to read and wite, and nuch the sanme criterion held
after the invention of printing; and even if the works of inbeciles were
publ i shed (which, | suppose, is inmpossible to avoid conpletely), their tota
nunber was not astronomical, as it is today. Today, in the flood of garbage,
val uabl e publications nust go under, because it is easier to find one

wort hwhi | e book anmong ten worthl ess than a thousand anmong a nmillion. Moreover,
t he phenonenon of pseudo plagiari sm beconmes inevitable -- the unintentiona
repetition of the ideas of others who are unknown.

| can have no certainty that what | wite is not simlar to what already
has been witten. This is one hazard of an age of popul ati on explosion. If |
have decided to present ny rem niscences in connection with the work of the
Project, it is because nothing | have read on the subject so far has satisfied
me. | do not pronmise to "tell the truth and nothing but the truth." Had our
| abor been crowned with success, that m ght have been possible, but success at
the sane tinme would have nade such an undertaki ng unnecessary, for then the
concl uding truth woul d have eclipsed the circunstances of its attainnent; it
woul d have becone a material fact nailed in the center of our civilization
But the failure sonmehow has cast all our efforts back to their sources. Since
we do not understand the nystery, nothing really remains to us but those
circunmst ances that were to have been the scaffolding -- and not the edifice
itself -- or the process of translating -- and not the content of the work.
And yet the former turned out to be all that we returned with from our quest
for the CGolden Fleece of the Stars. It is here that | part company as well
with the versions that | called objective, beginning with the Bal oyne Report,
because the word "failure" does not appear in them Did we not |eave the
Project incomparably richer than when we entered it? New chapters opened up in
t he physics of colloids, in the physics of strong interactions, in neutrino
astronony, in nucl eonics, biology, and, above all, the new know edge of the
Universe -- this represents but the first interest that has accrued to us from
the informational principal, which, according to the experts, prom ses huge
profits to cone.

No doubt. But there are benefits and there are benefits. Ants that
encounter in their path a dead phil osopher may nake good use of him If the
exanple is shocking, | intend it to be. Literature, fromthe very begi nning,
has had a single eneny, and that is the restriction of the expressed idea. It
turns out, however, that freedom of expression sonetimes presents a greater
threat to an idea, because forbidden thoughts may circulate in secret, but
what can be done when an inportant fact is lost in a flood of inpostors, and
the voice of truth beconmes drowned out in an ungodly din? Wen that voice,

t hough freely resoundi ng, cannot be heard, because the technol ogi es of
i nformation have led to a situation in which one can receive best the nmessage
of himwho shouts the | oudest, even when the nost falsely?

| had not a little to say about the Project, but hesitated a long tine
before sitting down at ny desk, aware that | would be adding to what already
was a swollen sea of paper. | had assuned that someone nore adept with words
woul d performthe task for ne; but after years passed | realized that |I could
not remain silent. The nost inportant works dealing with H s Master's Voice,

t he objective versions, with the Congressional at the head, admit that we did
not learn everything; but the ampbunt of space devoted to the achievenents,

wi th occasional footnote nentions of what remained unknown -- those very
proportions suggested that we had nastered the Labyrinth, with the exception
of a few corridors -- dead ends, no doubt, probably buried in rubble --

whereas in fact we did not get as far as the entrance. Doomed forever to

conj ecture, having chipped a few flecks fromthe |lock that sealed the gate, we
delighted in the glitter that gilded our fingertips. But of what was | ocked we
know not hi ng. And yet, surely, one of the first duties of a scientist is to



determ ne the extent not of the acquired know edge, for that know edge wil |l
explain itself, but, rather, of the ignorance, which is the invisible Atlas
beneat h that know edge.

I have no illusions. |I fear that | will not be listened to, because no
| onger are there universal authorities. The distribution -- or disintegration
-- of specialization has advanced so far that the experts declare ne
unqual i fi ed whenever | encroach upon their particular territory. It has been
said that a specialist is a barbarian whose ignorance is not well-rounded. My
pessim smis based on personal experience.

Ni net een years ago | published, with a young ant hropol ogi st naned
Maxwel | Thorpe, who later died tragically in an autonobil e accident, a paper
in which | proved the existence of a conplexity threshold for finite automata
wi th al gedonic control, to which class belong all the animals as well as nan.
Al gedoni c control means an oscillation between puni shment and reward, as
bet ween pai n and pl easure.

My proof showed that if the nunber of elenments of a regulatory center (a

brai n) exceeds the maxi mum of four billion, the set of such autonmata displ ays
a distribution between the opposing paranmeters of control. In each such

aut omat on one of the poles of control can become dominant; or -- to put it in
nore popul ar | anguage -- sadi sm and rmasochi sm cannot be avoi ded, and their

appearance in the anthropogenetic process was inevitable. Evolution "chose"
such a solution because it operates statistically: what matters to it is the
survival of the species, and not the defective states, the ills, the
sufferings of separate individuals. Evolution is, as an engi neer, an
opportuni st, not a perfectionist.

I was able to show that in any human popul ati on, assum ng panmi xi a
(random i nterbreeding), at npst 10 percent will nanifest a good equilibrium of
al gedonic control, while the rest nust deviate fromthe norm |nasnuch as |
bel onged, even at that time, in the forefront of the nmathematical world, the
i npact of this proof on the comrunities of anthropol ogists, ethnol ogists,
bi ol ogi sts, and phil osophers was equal to zero. For a long tine |I could not
understand it. My work was no hypothesis but a formal -- therefore irrefutable
-- proof denonstrating that certain human characteristics, over which a |egion
of thinkers through the centuries had racked their brains, were accounted for

entirely by a process of statistical fluctuation, a process -- whether in the
construction of automata or of organisms -- inpossible to circunvent.
Later | expanded the proof to include, as well, the phenonenon of the

appearance of ethics in social groups, and there | was able to rely on the
excel l ent material that had been prepared by Thorpe. But this paper, too, was
i gnored. After a nunmber of years, having had a great nany discussions with the
specialists who dealt with man, | canme to the conclusion that ny discovery had
failed to gain their recognition for the reason that none of them wanted that
ki nd of discovery. The style of thinking that | represented was in those
circles a repugnant thing, because it provided no scope for rhetorica
count er ar gunent .

It had been tactless of ne to prove sonething on the topic of nman --
mat hematically! At the very best nmy work was called "interesting." Not one of
those specialists was willing to accept that the venerable Mystery of Mn, the
unexpl ai nabl e aspects of his nature, is a consequence of the General Theory of
Regul ation. O course, this opposition was not expressed outright, but the
proof was held against nme. | had behaved like a bull in a china shop, because
that which could not be figured out by anthropol ogy and et hnography, wth
their field research, or by the profoundest phil osophical reflection --
nmedi tati on on "human nature," and which defied prepositional fornulation in
bot h neur ophysi ol ogy and et hol ogy, and which provided fertile ground for
ever-proliferating netaphysics, for psychol ogical abstrusity, and for
psychoanal ysis classical and |inguistic, and God knows what other esoteric
study -- | had attenpted to cut through, like the Gordian knot, with ny proof
contained in nine printed pages.

They had grown accustoned to their high office of Keepers of the



Mystery, whether the Mystery was called the Transni ssion of Archetypes,
Instinct, the Life Force, or the Death Wsh; and |, crossing out these holy
words with sone sort of transformational groups and ergodic theorens, clained
to possess the solution to the problem Therefore they took a decided dislike
to ne (though scrupul ously conceal ed) -- an indignation toward that crude
heat hen who lifted his hand agai nst the Enigma, who sought to stop up its
perennially vital wellspring, and silence lips that with such satisfaction
posed unendi ng questions. Since the proof allowed no refutation, it becane
necessary to ignore it.

These remarks are not occasi oned by a wounded vanity. The works for
which | was hoisted up on a pedestal belong in another field -- that of pure
mat hemati cs. But the experience was nost enlightening. W tend to
underestimate the inertia of the style of thought in different branches of
sci ence. Psychol ogically, of course, it is to be expected. The resistance we
offer to the statistical nodel is nuch nore easily overconme in atom c physics
than in anthropol ogy. W gladly accept a lucid, well-constructed statistical
theory of the atom c nucleus, if experinentation supports it. Beconing
acquai nted with such a theory, we do not ask, "Fine, but how are the atons

actual |y behaving?" -- because we know the foolishness of such a question. But
simlar revelations in the real mof anthropology we will fight with our |ast
br eat h.

It has been known, for forty years now, that the difference between a
nobl e, upright man and a mani acal degenerate can be pinpointed at the site of
a few clunps of white matter in the brain, and that the nmovenent of a |ancet
in the supraorbital area of the brain, if it damages those clunps, can
transforma splendid soul into a | oathsonme creature. Yet what an enornous
portion of anthropology -- not to nention the phil osophy of man -- refuses to
t ake cogni zance of this circunstance! But | am no exception here; whether
scientists or |aynen, we agree finally that our bodies deteriorate with age --
but the mind?! We would Iike to see it different fromany earthly nechani sm
subject to defect. W crave an ideal -- even one carrying a mnus sign, even
one shaneful, sinful, so long as it delivers us froman expl anati on worse than
the Satanic: that what is taking place is a certain play of forces perfectly
indifferent to man. And because our thinking noves in circles fromwhich it is
i mpossible to leap free, | admt that there is some truth in the words of one
of our forenost anthropol ogists. He said to ne once -- | renmenber it well --
"The satisfaction with which you parade your proof of the lottery origin of
human nature is not pure. It is, besides the joy of know edge, a pleasure in
bef oul i ng that which others consider |ovely and hold dear."

Whenever that unrecogni zed work of mine comes to mind, | cannot help
t hi nki ng, sadly, that there nust be many other such works in the world. Rich
| odes of potential discoveries no doubt lie in various libraries, but have
gone unnoticed, untapped, by conpetent people.

W are at hone with this sinple inmge: what is dark and unknown
stretches out before the nmonolithic front line of science, while what has been
acqui red and understood constitutes its rear. But it really makes no
di fference whether the unknown lies in the lap of Nature or, instead, is
buri ed anong the pages of worthless manuscripts read by no one; because an
i dea that has not entered the bl oodstream of science, and does not circul ate
semnally init, in practice does not exist for us. The receptivity of
science, at any time in history, to a radically different interpretation of
phenonena has in fact not been great. The nadness and suici de of one of the
creators of thernmodynamics is an exanple of this.

Qur civilization, in its "advanced" scientific part, is a narrow
construct, a vision repeatedly constricted by a historically stiffening
congl omeration of nultiple factors, anmong whi ch sheer coincidence, though
considered to be in strict accordance with inflexible methodol ogi es, may pl ay
a mpjor role. All that | wite here is to the point.

G ven that our civilization is unable to assinilate well even those
concepts that originate in human heads when they appear outside its main



current, although the creators of those concepts are, after all, children of
the sane age -- how could we have assuned that we woul d be capabl e of
understanding a civilization totally unlike ours, if it addressed us across
the cosmc gulf? The netaphor of an arny of tiny creatures that put to good
use their encounter with the corpse of a philosopher still seems to nme very
fitting. Until such an encounter took place, ny view m ght have been judged
extreme, the attitude of a crackpot. But the neeting did come to pass, and the
defeat we suffered in it represented a true experimentumcrucis, a proof of

our resourcel essness, and still the result of that proof was ignored! The nyth
of our cognitive universality, of our readiness to receive and conprehend
i nformati on absolutely new -- absolutely, since extraterrestrial -- continues

uni nmpai red, even though, receiving the message fromthe stars, we did with it
no nmore than a savage who, warmng hinself by a fire of burning books, the
writings of the wi sest nmen, believes that he has drawn tremendous benefit from
his find!

And so the recording of the history of our vain efforts may prove useful
-- if only to sonme later, future student of the First Contact -- because the
publ i shed accounts, those official reports, concentrate on the so-called
successes, that is, on the pleasant warnth that enmanates fromthe burning
pages. O the hypotheses we tried, one after another, practically nothing is
said there. Such a course of action would have been pernissible -- | alluded
to this already -- had the thing investigated been kept separate, in the end,
fromits investigators. Those who study physics are not burdened with
i nformati on about what incorrect, inprecise hypotheses, what false notions,
were advanced by its creators; for how |l ong Pauli groped about before he
formulated, in the right way, his Principle; or the number of abortive
conceptions Dirac tried before the fortunate guess of his electron "holes."
But the history of Hs Master's Voice is the tale of a defeat: of wong turns
that were not followed by a straightened path. Thus one should not w pe away
the zigzags of our journey, because those zigzags are all that is left us.

A consi derabl e anpbunt of tine has passed since these events. | have
waited patiently for a book like this one. But | cannot wait -- for reasons
purely biological -- any longer. | availed nyself of certain notes taken
i mediately after the closing of the Project. As for why | did not include
themin one of my papers, that will become evident. There is one thing | would
like to make clear. It is not my intention to raise myself above ny
col | eagues. W stood at the feet of a gigantic find, as unprepared, but al so
as sure of ourselves, as we could possibly be. W clanbered up on it from

every side, quickly, hungrily, and cleverly, with our time-honored skill, Iike
ants. | was one of them This is the story of an ant.
2

A professional colleague to whom | showed ny preface remarked that | had
pai nted nyself black in order to be able afterward to give free rein to ny
out spokenness, on the principle that those whom | took to task coul d not
easily hold it against ne if first I did such honors for nyself. Though said
half in jest, the observation struck ne. So devious a design had not entered
nmy head, and yet we are fam liar enough with the mechanics of the mnd to know
that such protestations are worthless. It is possible that the remark was
true, that an unconscious cunning had been in operation. The ugliness of ny
malice | made public; | localized it, in order to divorce nyself fromit --
but I did this only in words.

Meanwhi l e, by stealth, it penetrated, perneated ny "good intentions,"
and all the time guided my pen, so that | proceeded |ike a preacher who,
calling fire and brinstone down upon the foul ness of man, finds a secret



pl easure in at |east describing what he dares not participate in actively
hinself. In this diametrically opposed view of the matter, what | held to be
an unpl easant necessity dictated by the gravity of the subject becomes the
primary notive, while the subject itself -- H's Master's Voice -- is a pretext
that came conveniently to hand. But the framework of this reasoning, which one
could call carrousel-like -- in that it goes in circles, the prem ses and
concl usi ons changing places -- can in turn be attributed to the very substance
of the Project. Qur thinking nust cone up agai nst some hard focal point of
facts that sobers it and corrects it; in the absence of such a corrective, it
easily turns into a projection of private flaws (or virtues, it doesn't

matter) -- onto the plane of the thing studied. The reduction of a

phi | osophi cal systemto the biographical vicissitudes of its creator is

consi dered (I know sonet hing of this) an occupation as petty as it is

unsporting. But at the core of philosophy -- which always wants to say nore
than is possible at a given tine, because it represents an effort to "capture
the world" in a closed conceptual net -- even in the works of the npst

illustrious thinkers, there lies hidden an acute vulnerability.

Man's quest for knowl edge is an expanding series whose linmt is
infinity, but philosophy seeks to attain that linit at one blow, by a short
circuit providing the certainty of conplete and inalterable truth. Science
meanwhi | e advances at its gradual pace, often slowing to a crawl, and for
periods it even wal ks in place, but eventually it reaches the various ultimte
trenches dug by phil osophical thought, and, quite heedl ess of the fact that it
is not supposed to be able to cross those final barriers to the intellect,
goes right on

How could this not drive the phil osophers to despair? One form of that
despair was Positivism remarkable in its hostility, because it played the
| oyal ally of science but in fact sought to abolish it. The thing that had
under m ned and destroyed phil osophy, annulling its great discoveries, now was
to be severely punished, and Positivism the false friend, passed that
sentence -- denonstrating that science could not truly discover anything,

i nasmuch as it constituted no nmore than a shorthand record of experience.
Positivismdesired to nuzzle science, to conpel it somehow to declare itself
hel pless in all transcendental matters (which, however, as we know, Positivism
failed to do).

The history of philosophy is the history of successive and non-identica
retreats. Philosophy first tried to discover the ultinmate categories of the
worl d; then the absol ute categories of reason; while we, as know edge
accunul ates, see nore and nore clearly philosophy's vulnerability: because
every phil osopher nmust regard hinmself as a nodel for the entire species, and
even for all possible sentient beings. But it is science that is the
transcendence of experience, denolishing yesterday's categories of thought.
Yest er day, absol ute space-tine was overthrown; today, the eternal alternative
bet ween the anal ytic and the synthetic in propositions, or between determ nism
and randomess, is crunbling. But sonehow it has not occurred to any of our
phi | osophers that to deduce, fromthe pattern of one's own thoughts, |aws that
hold for the full set of people, fromthe eolithic until the day the suns burn
out, mght be, to put it mldly, inprudent.

This initial equating of oneself with the normof the species -- an
unknown -- was, to be plain, irresponsible. One justification for it becane
the incessant desire to understand "everything" -- a desire having only

psychol ogi cal val ue. Thus phil osophy speaks of human hopes, fears, and

| ongi ngs at much greater length than it does of the essence of the conpletely
indifferent world, a world that is an eternal constant of laws only for the
news nedi a.

And even were we to find such laws, |laws that future advances woul d not
suppl ant, we would not be able to distinguish themfromthose that eventually
wi Il be discarded. For this reason |I could respect philosophers only as people
driven by curiosity, never as propounders of truth. \Wwen, in formulating their
t heses of categorical inperatives, of the relationship of thought to



perception -- when did they conscientiously undertake to question, first, a
| arge nunber of human subjects? No -- they consulted al ways and only
thenselves. It is this repeated self-enthronenment of theirs, this tacit
setting up of thenselves as nodels of Honp sapi ens, that has al ways aggravated
me and made it hard for ne to read "profound' works -- because in them|l
qui ckly reach the place where the author's obvious is no |onger mine, and
thereafter he speaks only to hinself, tells only of hinmself, appeals only to
hi nsel f, and | oses the right to deliver pronouncenents that are valid for ne,
not to nmention the rest of the bipeds that popul ate the pl anet.

| had to laugh, for instance, at the assurance of those who deternined
that all thought was linguistic. Those phil osophers did not know that they
were creating a subset of the species, i.e., the group of those not gifted
mat hematically. How many tinmes in ny life, after the revelation of a new
di scovery, having formulated it so solidly that it was quite indelible,
unforgettable, was | obliged to westle for hours to find for it sone verba
suit of clothes, because the thing had been born, in me, beyond the pal e of
all | anguage, natural or formal?

| call this phenomenon "surfacing." It defies description, because what
energes fromthe unconscious with difficulty, slowy, finds nests of words for
itself; it exists as an entity before it settles inside those nests; yet | can
give no indication, no hint, to explain in precisely what formthat non- and
preverbal ness appears; it is heralded only by a keen presentinment that the
expectation of it will not be in vain. The phil osopher who does not know such
states fromintrospection is, with respect to the quality of certain
mechani sns in the brain, a man unlike me; we nay belong to the sanme species,
but we differ far nmore than such thinkers could w sh.

It was precisely with regard to the vulnerability and the huge risk that
t he phil osopher takes upon hinself that the situation of the people of the
Project was sinilar, in the face of its central problem Wat did we have to
work with? A nystery and a jungle of guesses. Fromthe mystery we chi pped off
a few slivers of fact, but when they did not increase, or anmount to any solid
edifice that could correct our hypotheses, the hypotheses began gradually to
assune the upper hand, and in the end we wandered lost in a wlderness of
conj ectures, of conjectures based upon conjectures. Qur constructs becane nore
and nore inspired and bold, nore and nore renmoved fromthe store of
accunul ated knowl edge -- we were prepared to raze that store, to lay in ruins
the nost sacred principles of physics or astronomny, if only we could possess
the nystery. So it seemed to us.

The reader who has plowed his way to this point and is waiting, with
growi ng i npatience, to be led into the inner sanctum of the fanmous enigna, in

the hope that | will regale himwith thrills and chills every bit as
delightful as those he experiences view ng horror novies, | advise to set ny
book down now, because he will be disappointed. | amwiting no sensationa

story, but telling how our civilization was subjected to a test of cosmic --
or at least of nore-than-terrestrial-universality, and what canme of this. From
t he beginning of ny work in the Project, | believed that the Project was just
such a test, quite apart fromthe question of what benefits were antici pated
fromny activity and that of ny friends.

He who has been following me closely may have noticed that in shifting

t he problem of "carrousel-1ike reasoning”" fromthe relationship between nyself
and ny thenme, to the theme itself (i.e., to the relationship between the
scientists and Hs Master's Voice), | extricated nyself from an enbarrassing
position, w dening the accusation of "undi scl osed sources of inspiration”
until it covered the entire Project. But that had been ny intention even
before I heard such criticism Wth an exaggeration that is necessary for the
clarification of ny neaning, | will say that in the course of nmy work (it is

difficult to say exactly when this occurred) | began to suspect that the
"letter fromthe stars" was, for us who attenpted to deci pher it, a kind of
psychol ogi cal association test, a particularly conmplex Rorschach test. For as
a subject, believing he sees in the colored bl otches angels or birds of il



onen, inreality fills in the vagueness of the thing shown with what is "on
his mind," so did we attenpt, behind the veil of inconprehensible signs, to
di scern the presence of what lay, first and forenmpst, w thin ourselves.

Thi s suspicion hanpered nmy work, and now has conpelled ne to make
confessions | would have much preferred not to nake; | realize, however, that
a scientist baffled to that degree can no |onger regard his professiona
ability as a kind of isolated gland or nolar; he may not, therefore, concea
even the nost enbarrassing of his personal problenms. A botanist who classifies
flowers has not rmuch of a field on which to project schemata of his fantasies,
i llusions, and perhaps even di shonorabl e passions. The researcher of ancient
myths runs a greater risk, because -- given their abundance -- the very choice
he makes may testify nore to what pervades his dreans and unscientific
t houghts than to what constitutes the structural invariables of the nyths
t hensel ves.

The people of the Project were forced to take the next, reckless step --
accepting a risk of the nature nentioned above but on a scale hitherto
unknown. None of us knows, therefore, to what extent we were the instrunents
of an objective analysis, to what extent the del egates of humanity (in that we
have been shaped by and are typical of our society), and to what extent,
finally, each of us represented only hinself, with the inspiration for his
hypot heses about the contents of the "letter" being supplied by his own --
possi bly raving, possibly wounded -- psyche in its uncontrolled regions.

M sgi vings of this kind, when | voiced them were treated by many of ny
col | eagues as pure drivel. They may have used other words, but that was what
t hey meant.

| understood them perfectly. The Project constituted a precedent in
whi ch, like those Russian wooden dolls-within-dolls, sat other precedents, and
primarily this: that never before had physicists, engineers, chenists,
nucl eoni ci sts, biologists, or information theorists held in their hands an
obj ect of research that represented not only a certain material -- hence
natural -- puzzle, but which had been intentionally nmade by Sonmeone and
transmtted, and where the intent nmust have taken into account the potenti al
addressee. Because scientists learn to conduct so-called games with nature,
with a nature that is not -- fromany perm ssible point of view-- a personal
ant agoni st, they are unable to countenance the possibility that behind the
obj ect of investigation there indeed stands a Sonmeone, and that to becone
famliar with that object will be possible only insofar as one draws near,

t hrough reasoning, to its conpletely anonynous creator. Therefore, though they
supposedly knew and freely admitted that the Sender was a reality, their whole
life's training, the whole acquired expertise of their respective fields,

wor ked agai nst that know edge.

A physi ci st never thinks that Soneone has set the electrons in their
orbits for the express purpose of making him the physicist, rack his brains
over orbital configurations. He knows that the hypothesis of a Setter of
Obits is, in physics, conpletely unnecessary -- nore, altogether
i nadm ssible. But in the Project such an inpossibility turned out to be an
actuality; physics stood by useless in its prior posture; genuine agoni es were
suffered because of this. What | have said should, I think, nake it clear that
i nside the Project | occupied a rather isolated position (in the theoretical
general sense, of course, not adnministratively).

| have been accused of being "counterproductive" because | constantly
had my two cents' worth to stick in, and did so in the course of other
peopl e' s reasoni ngs, causing those to grind to a halt; whereas | introduced
little of ny owm of any use, few ideas that "someone could do sonething with."
Bal oyne, though, speaks highly of me in the Congressional Report (not only out
of the friendship that unites us, | hope), which may in part have stenmmed from
his position (adnmnistrative as well as scientific). In each particular
research group different views, after a period of oscillation, converged to
some collectively held opinion, but anyone who sat (as Bal oyne did) on the
Sci ence Council saw clearly that the opinions of the various groups were often



dianmetrically opposed. The organi zational structure of the Project, with its
mutual isolation of the different groups, | considered w se, because it
prevented any kind of "epidemic of error."” This informational quarantine,
however, did have its negative aspects. But here | amentering into details --
prematurely. It is tine we went on to an account of the events.

When Bl adergroen, Norris, and Shigubov's team discovered the inversion
of the neutrino, a new chapter in astronony was opened up, in the form of
neutrino astrophysics. Overnight it becane extrenely fashi onabl e; throughout
the worl d peopl e began to study the cosnic enission of these particles. The
observatory on Munt Pal omar installed one of the first apparatuses, a thing
highly automated and with a resolution, for those days, of exceptional power.
At this apparatus -- nore precisely, at the so-called neutrino inverter --
there forned a |line of eager scientists, and the director of the Cbservatory,
who at that tinme was Professor Ryan, had his hands full with astrophysicists,
young ones in particular, each of whomfelt that his research project should
be given priority.

Among the fortunate few was a duo of such youngsters, Hal sey and Mahoun
both ambitious and quite capable (I knew them though only briefly); they
recorded the nmaxima of the neutrino em ssion fromcertain selected patches of
the sky, looking for traces of the so-called Stoglitz Effect (Stoglitz was a
German astrononer of the previous generation).

This effect, supposed to be the neutrino equivalent of the "red shift"

i n photons, somehow never was found; and indeed, it turned out several years
later that Stoglitz's theory was wong. But the young nmen had no way of
knowi ng this, so they fought like lions to hold on to the apparatus; thanks to
their initiative, they had the use of it for alnmpst two years -- only to

| eave, in the end, enpty-handed. MIles of their recording tape went into the
hservatory archives at that tine. Several nonths [ater a considerable portion
of those tapes found their way into the hands of a shrewd but not particularly
tal ented physicist -- actually, the man had been disnissed froma littl e-known
institution in the South, in connection with the commi ssion of certain inmora
acts; the matter was not taken to court, because it involved several highly
respected persons. This physicist manqué, by the name of Swanson, obtained the
tapes in circunstances that remain unclear. He was questioned afterward, but
not hi ng was ever |earned, since he kept changing his testinony.

An interesting individual, nevertheless. He made his living as a
supplier, and banker, and even spiritual conforter for the kind of maniacs who
in earlier tines confined thenselves to building perpetual -noti on machi nes and
squaring the circle, but who nowadays di scover various forns of health-giving
energy, think up theories of cosmpbgenesis, and devise ways of commercially
utilizing tel epathic phenonena. Such people need nore than pencil and paper
to construct "orgonotrons," detectors of "supersensitive" fluids, or
el ectroni c dowsing rods that |ocate water, petroleum and buried treasure
(dowsing rods of ordinary willow are an anachroni sm now, worthl ess anti ques),
one needs nunerous raw nmaterials, which are often expensive and difficult to
obt ai n. Swanson was able, for an appropriate anmnount of cash, to nove heaven
and earth to get them H s bureau was frequented by paraphysicists and
ect opl asnol ogi sts, builders of teleportation stations and of pneumat ographs
t hat made possi bl e the opening of conmunications with the spirit world.
Circulating in this way in the | ower regions of the kingdom of science, where
it merges inperceptibly with the realmof psychiatry, he acquired an anmount of
qui te useful information; he knew, with surprising accuracy, where lay the
greatest demand anmong his crippled titans of intellect.



Not that he turned up his nose at nore nundane sources of revenue; for
exanpl e, he supplied small chem stry | aboratories with reagents of unknown
origin. There was no period in his life in which he was not involved in | ega
difficulties, although he was never jailed, managing to bal ance at the very
brink of crimnality.

The psychol ogy of people |ike Swanson has al ways fascinated ne. As far
as | can tell, he was neither a "sinple crook” nor a cynic who preyed on the
aberrations of others, though he nmust have had intelligence enough to know
that the great majority of his clients would never carry out their ideas. Sone
he took under his wi ng and gave equi pnent on credit, even when that credit was
worn awmfully thin. Apparently, he had a weakness for his protégés, just as |
have for individuals of his type. His aimwas to serve his client well, so if
someone absolutely had to have horn of rhinoceros, because the instrunent
assenbled with any other horn would remain deaf to the voice of the departed,
Swanson did not deliver bull or ram-- or so, at least, | have been told.

Recei ving -- perhaps purchasing -- the tapes from an unknown person
Swanson showed good busi ness sense. He had enough of an acquai ntance with
physics to know t hat what had been recorded on themrepresented what is called
"pure noise," and he hit upon the idea of producing -- with the aid of the
tapes -- tables of random nunbers. Such tables, also known as random seri es,
are used in many areas of research; they are produced either by specially
programred digital conputers or with the help of rotating disks marked with
nunbers on the rins and illumnated by an irregularly flashing beam of |ight.
And there are other ways to produce them but anyone who undertakes this
frequently runs into probl enms, because the series obtained rarely are
"sufficiently" random Upon cl oser exam nation they display, nore or |ess
plainly, regularities in the appearance of particul ar nunbers, because -- in
| ong series, especially -- certain nunbers "sonmehow' tend to show up nore
often than others, which is enough to disqualify such a table. No,
deliberately creating "conplete chaos," and in a "pure state" at that, is not
easy. At the sane tine, the demand for randomtables is constant. Therefore
Swanson counted on turning a nice profit, all the nore so since his
brother-in-law was a |inotype operator in a university print shop. The tables
were printed up there, and Swanson sold them by mail, avoiding the m ddl eman
of a bookseller.

One of the copies of this publication ended up in the hands of Dr. Sam
Laserowi tz, another very dubi ous individual. Like Swanson, he was a man of
uncomon enterprise, possessing also, in his own way, a touch of idealism not
everything that he did was for nobney. He belonged to -- and occasionally had
al so founded -- nunerous organizations, on the order of the Flying Saucer
Society, and was in and out of financial hot water, since the budgets of those
associ ati ons often showed unaccount abl e | osses; enbezzl ement, however, was
never proved. It is possible that the man was sinply carel ess.

Despite the "Dr." before his name, he had conpl eted no course of study
and received no degree. Wen people tried to pin himdown about this, he would
say that the letters were nmerely an abbreviation of his first name -- Drunmond
-- which he did not use. But it was as "Dr." Sam Laserowi tz that he appeared
in a nunber of science-fiction magazi nes; he was al so known, in the circles of
the fans of that genre, as a lecturer, and spoke on "cosmic" thenmes at their
many conferences and conventions. Laserowitz's specialty was earthshaking
di scoveri es, which he happened upon two or three tinmes a year. Anmong ot her
t hi ngs, he established a nuseumin which the exhibits were itens allegedly
| eft by passengers of flying saucers at various locations in the United
States. One of these was a shaved, dyed-green nonkey fetus floating in al coho
-- | saw a photograph of it. W really have no idea what a multitude of con
men and crackpots inhabit the domain that |ies hal fway between contenporary
sci ence and the insane asylum

Laserowitz was, in addition, the coauthor of a book about the
"conspiracy" of the governnents of the G eat Powers to suppress al
i nformati on on saucer |andings, not to nmention contacts between our



hi gh- pl aced political figures and em ssaries fromother planets. Collecting
all possible (nmore or less ridiculous) "evidence" of the activity of "Qthers
in the Universe," he finally hit on the trail of the recordings from Munt
Pal omar and sought out their present possessor, who was Swanson. Swanson did
not wish to lend themto himat first, but Laserowitz presented himwth a
power ful argunent in the formof six hundred dollars -- one of Laserowitz's
"cosm ¢ foundations" was backed by a generous eccentric.

Before long, Laserowitz was publishing a series of articles with
scream ng headl i nes, declaring that on the Munt Pal omar tapes certain areas
of noise were interspersed with sections of silence, so that together they
formed the dots and dashes of Mrse code. Then, in increasingly sensationa
pronouncenents, he cited Hal sey and Mahoun, authorities in astrophysics, as
proof of the authenticity of his revelation. Wen this news was reprinted in a
few | ocal papers, an angered Dr. Hal sey sent thema correction. He advi sed
them with an econony of words, that Laserowitz was a conpl ete ignoramus (how
woul d the "Qthers" know Morse code?), that his society for comunicating with
the Universe was inbecilic, and that the "sections of silence" on the tapes
wer e bl anks that occurred because fromtinme to tinme the recordi ng machi ne
woul d shut off. Laserowitz would not have been hinself had he borne neekly
such a dressing-down; unfazed, he added Hal sey to his blacklist of the foes of
"cosm c contact," which already contained quite a nunber of enlightened people
who had unwi sely stood in opposition to Laserowitz's past triunphs.

Meanwhi | e, independently of this business, which in the press had
acquired a circulation of sorts, a truly curious incident cane about. It began
when Dr. Ral ph Loomi s, a statistician by education, who had his own agency,
doi ng, mainly, nmarket research for smaller conpanies, wote to Swanson with a
conplaint. It seemed that nearly a third of volunme two of Swanson's random
tabl es was a perfect duplication of a previous series found in volunme one.
Loonmi s suggested that perhaps Swanson, not wanting to | abor over the
systematic transcription of "noise" into colums of figures, had done it only
once, and then, instead of providing further random sequences, nechanically
copied the first series, bothering only to shuffle a couple of pages. Swanson,
at least in this particular case, had a clear conscience; he rejected Loonms's
demand for reinbursenent and in indignation wote hima few choice words.
Loomis, in turn indignant, and considering hinmself sw ndled, took the natter
to court. Swanson was fined for personal abuse; noreover, the court agreed
with the plaintiff that the second installnment of the series tables was a
fraudul ent repetition of the first. Swanson appeal ed, but five weeks |ater
wi t hdrew his appeal and, paying the fine, disappeared without a trace.

The Topeka Mdrning Star several times gave coverage of the litigation of
Loonm s versus Swanson, because it was the silly season then and there were no
better stories. One of these articles was read by Dr. Saul Rappaport of the
Institute for Advanced Study on his way to work (as he told me, he found the

paper on a seat in the train -- he never would have purchased it).
It was Saturday, and the Morning Star, having additional columm space to
fill that day, included, besides the court proceedings, Laserowitz's "Brothers

i n Reason" declaration, along with an irate rebuttal fromDr. Hal sey.
Rappaport therefore was able to see the whole of this strange if insignificant
affair. As he put down the paper, a thought canme to him a thought so queer
that it was com cal: Laserowitz, taking the "sections of silence" on the tapes
for signals, was without question raving. And yet it was conceivabl e that at
the sane tine the man could be right, seeing in the tapes a "comrunication" --
i f that conmuni cation was the very noi sel

An insane idea, but Rappaport could not rid hinself of it. A stream of
i nformati on -- human speech, for exanple -- does not always tell us that it is
i nformati on and not a chaos of sounds. Often we receive a foreign | anguage as
conpl et e babbl e. Individual words can be distinguished only by someone who
under st ands the | anguage. For soneone who does not, there exists but one way
to make possible that all-inmportant recognition. In the case where we receive
true noi se, individual signals never repeat thenselves in the sanme order. In



this sense a "noi se series" wuld be, say, a thousand nunbers that show on a
roulette wheel. It would be quite inpossible for the next thousand turns of
the wheel to repeat, in the sane sequence, the results of the preceding
series. This is precisely the essence of "noise," that the order of appearance
of its elenents -- be they sounds or other signals -- is unforeseeable. If,
however, the series repeats itself, it proves that the "noise" quality of the
phenonenon is superficial, that in fact we have before us a transmtter acting
as a channel of information

Dr. Rappaport thought to hinself that, just possibly, Swanson had not
lied to the judge and had not copied, in a circle, one single tape, but had
used sequentially the tapes that resulted fromthose nany nonths of recording
cosmic radiation. If the radiation was an intentional signaling, and if, in
that period of tine, one series of emi ssions of the "conmunication" concl uded
and then the transnission of the comunication was resuned fromthe beginning,
the result would be what Swanson swore to. The subsequent tapes would record
t he exact sanme series of inpulses, which by their repetition would reveal that
their noi se aspect was only an illusion

It was in the highest degree unlikely, but neverthel ess possible.
Whenever he experienced brainstorns |ike this, Rappaport, usually an easygoi ng
sort of person, showed unusual initiative and energy. The paper gave the
address of Dr. Halsey, so it was sinple to get in touch with him The main
t hi ng Rappaport needed was to get his hands on one of the tapes. He wote to
Hal sey, but without revealing his idea -- it would have sounded too fantastic
-- and asked only whet her Hal sey would m nd | ending himthe tapes that
remai ned in the archives of Munt Pal omar. Hal sey, put out by having got
i nvolved in the Laserowitz business, refused. It was then that Rappaport took
up the matter in earnest; he wote directly to the Observatory. H s nane was
wel I enough known in scientific circles, and in no time he acquired a good
kil ometer of tape, which he handed over to his friend Dr. Hense, so that he
could run a conmputer analysis of the frequency distribution of its el enments.

But the problem even in this phase, was nuch nore conplex than | have
presented it here. Information resenbles pure noise to a greater degree the
nore thoroughly (economically) the transnmitter makes use of the channel of the
transm ssion. If the channel is made use of totally -- if, in other words,
there is no redundancy -- the signal, for one uninformed, in no respect
differs fromutter chaos. As | have said, it is only possible to reveal such
noi se as information if the em ssions of the nessage repeat thenselves in a
circle and one can set them side by side for conparison. That was exactly
Rappaport's intention. He was to be assisted in this by equi prment at the
conput er center where Hense worked. Rappaport did not tell Hense at first what
he was about, preferring to keep it quiet; this way, if his idea fizzled, no
one woul d ever know. This amusing begi nning of what |ater becane a npst
unamusi ng affair was rel ated by Rappaport many tinmes; he even kept, like a
sacred relic, a copy of the newspaper that had led himto his fanous
revel ation.

Hense, burdened with work, was not particularly eager to take on an
arduous anal ysis wi thout even know ng the purpose; so Rappaport finally
decided to let himin on the secret. Hense's first reaction was to | augh at
Rappaport; but, inpressed by the latter's argunents, he at |length agreed to
t he request.

When Rappaport returned, several days later, to Massachusetts, Hense
greeted himw th news of negative results, which, in Hense's opinion, refuted

the fantastic hypothesis. Rappaport -- | know this fromhim-- was ready to
abandon the whol e thing, but, nettled by the gibes of his friend, began to
argue with him After all, he told him the entire neutrino enission of one

quadrant of the firmament is a veritable ocean covering an enornous spectrum
of frequencies, and even if Hal sey and Mahoun, conbing that spectrum once, had
by sheer luck pulled out fromit a "piece" of em ssion that was artificial
coming froman intelligent sender, it would be a mracle indeed for themto
acconplish the same thing -- again by luck -- a second tine.



Therefore they should try to get the tapes that were in Swanson's
possessi on. Hense went along with this reasoning, but observed (he, too,
wanted to be right) that, given the alternative of "message fromthe stars"
versus "Swanson's fraud," the second proposition had a probability a few
billion tines greater than the first. He added that obtaining the tapes would
do Rappaport little good: Swanson, when he received the court summons, and no
doubt wanting to build himself a good defense, could sinply have copied the
tape he had and then presented that copy as another original neutrino
recordi ng.

Rappaport had no answer to that, but he knew someone in the field of
| ong- sequence seni automati c recordi ng devices. He tel ephoned the man and asked
if it was in any way possible to distinguish a tape on which certain natura
processes were registered fromtapes onto which simlar inpressions had been
transferred secondhand. (In other words, what was the difference -- if any
exi sted -- between an original recording and a copy of it?) It turned out that
such a distinction could sonetimes be nade. Rappaport then went to Swanson's
lawer and in a week had the full set of tapes at his disposal. As it turned
out, all were pronounced original by the expert; thus Swanson had conmmitted no
fraud, and thus the emi ssion had in fact repeated itself periodically.

Rappaport informed neither Hense nor Swanson's |awyer of this finding,
but that very sane day -- or, rather, that very night -- he flewto
Washi ngton. Well aware of the hopel essness of trying to force his way through
t he bureaucracy's obstacle course, he went straight to Mourtiner Rush, the
President's science adviser and the former director of NASA, whom he knew
personal I y. Rush, a physicist by education, a man with a first-rate head on
hi s shoul ders, received Rappaport despite the | ateness of the hour. For three
weeks Rappaport waited in Washington while the tapes were exani ned by
speci al i sts of increasing inportance.

Finally, Rush requested his presence at a conference in which a total of
ni ne people participated, anong whom were the shining Iights of American
sci ence-Donal d Prothero the physicist, Yvor Bal oyne the |inguist and
phil ol ogi st, Tihamer Dill the astrophysicist, and John Baer the mathenatician
and information theorist. At that conference it was decided, informally, to
set up a special commission to study the "neutrino letter fromthe stars,”
whi ch was given then the code nane -- Bal oyne's hal f-joking suggestion -- His
Master's Voice. Rush urged discretion on the participants of the conference,
for the time being, because he feared that the nmedia's giving the matter a
sensational cast could only harmits chances of gaining the necessary funding;

the thing would i nmedi ately become a political football in Congress, where
Rush's position, as he represented a nmuch-criticized adm nistration, was
shaky.

It appeared that the matter had been put on as sensible a course as
possi bl e, when, wi thout warning, who should becone nmixed up in it but Dr. Sam
Laserowitz. Fromthe whol e account of Swanson's trial, the one thing
Laserowitz noted was that the court expert had said nothing in his testinony
to the effect that the "sections of silence" on the tapes were "bl anks"
brought about by the periodic shutting-off of the apparatus. He drove, then
to Melville, where the trial was in process, and sat in the hotel |obby |aying
siege to Swanson's | awyer; Laserowitz wanted the tapes, feeling that they
shoul d be placed in his museum of "cosmic curiosities." The | awer, however,
refused to give themto Laserowitz, a person of no inportance. Laserow tz, who
snel l ed "anticosm c conspiracy" everywhere, hired a private detective to tai
the | awyer; he thereby | earned that sone man fromout of town, who had arrived
on the norning train, was closeted with the | awer at the hotel, received the
tapes fromthe | awer, and subsequently took themaway with him to
Massachusetts.

The man was Dr. Rappaport. Laserow tz dispatched his detective on the
trail of the unsuspecting Rappaport, and when the latter turned up in
Washi ngt on and paid several visits to Rush, Laserowitz decided it was tinme to
act. And a nost unpleasant surprise it was, too, for Rush and the HW



candi dates, that article fromthe Morning Star reprinted by one of the

Washi ngton tabl oids, in which, under a suitably shrill headline, Laserowtz
reveal ed how the adm nistration was using every dirty trick at its disposal to
hush up a trenendous di scovery -- exactly as, nore than ten years earlier, it

had buri ed beneath the official statenents of the Departnent of Aviation the
so-called unidentified flying objects, the famus saucers.

Only now did Rush realize that the matter could take on an ugly aspect
in the international arena if the thought occurred to anyone that the United
States was attenpting to conceal fromthe world the fact that it had
establ i shed contact with a cosmic civilization. He was not greatly concerned
about the article itself, since its ludicrous tone discredited not only the
aut hor but the information as well; he calculated, therefore, relying on his
consi derabl e experience in the field of publicity, that if silence was
mai nt ai ned, the commotion would soon die down of itself.

But Bal oyne decided to go see Laserowitz, in a purely personal capacity,
because -- he told nme this hinself -- he felt sorry for the cosm c-contact
mani ac. He thought that if he offered him in private, some mnor position in
the Project, everything would be set to rights. A foolish step, as it turned
out, though dictated by the best intentions. Bal oyne, who did not know
Laserowitz, was taken in by the "Dr.," and believed that, though the man he
had to deal with m ght be somewhat touched in the head, publicity-hungry, and
not overly fastidi ous about how he made a buck, he was neverthel ess a
col | eague, a scientist, a physicist. Instead he found hinself face to face
with a feverish little man who, upon hearing that the "letter fromthe stars”
was genuine, informed himwi th a kind of hysterical nonchal ance that the
tapes, and consequently the "letter," too, were his property, of which he had
been robbed. As the conversation progressed, he drove Bal oyne into a rage.
Laserowitz, seeing that he would gain nothing from Bal oyne by words, ran out
into the hall shouting that he would turn the matter over to the United
Nations, to the Tribunal of Human Rights, then got into an elevator and |eft
Bal oyne to his unpl easant refl ections.

Bal oyne, seeing the m schief he had done, went i mediately to Rush and
told himeverything. Rush feared for the future of the Project. However
unlikely it was that soneone somewhere would listen seriously to Laserowitz,
the possibility could not be ruled out, and if the affair ever nmade its way
into a major netropolitan newspaper, it would for certain assunme a politica
character.

The initiates could well imagine the hue and cry that woul d be raised:
that the United States was seeking to appropriate for itself what by rights
bel onged to all humanity. Bal oyne suggested that this mght be forestalled by
a brief, at |least semofficial press release; but Rush did not have the
aut hori zation to issue one, nor did he intend to request it, because -- he
explained -- the thing still was not absolutely certain. Even if the
government w shed to back the undertaking with the full weight of its
i nfl uence before the forumof nations, it could not do so until prelimnary
wor k had proved the truth of what so far were assunptions. However, since the
matter was of a highly sensitive nature, Rush nolens volens had to turn to his
friend Barnett, the Denocratic mnority |leader in the Senate, who, in turn
after consulting with his people, turned to the FBI; who, however, referred
himto the CIA. Atop FBI |legal adviser told himthat the Universe, |ying
mai nly outside the nation's borders, did not fall under the jurisdiction of
the Bureau; it was the CIA that concerned itself with foreign problens.

The unfortunate consequences of this step did not show t hensel ves at
once, but the process, once begun, was irreversible. Rush, as an individual at
the interface of science and politics, well knew the undesirable ramfications
of placing the Project under such protection; therefore, asking the Senator to
wait twenty-four hours, he sent two trusted men to Laserowitz in an effort to
talk some sense into the nman. Laserowitz not only refused to listen, he caused
such a scene with his visitors that fisticuffs ensued and the hotel nanager
had to call the police.



The foll owi ng days saw a fl ood of articles that were altogether
fantastic -- ridiculous accounts of various "dyads" and "triads" of silence
sent to Earth by the Universe, of lights in the sky, of the landing of little
green men wearing "neutrino clothes,” and simlar nonsense, in which reference
was made, over and over, to Laserowitz, now pronoted to Professor. But shortly
thereafter, in less than a nonth, the "renowned scientist" turned out to be a
par anoi ac and was placed in a psychiatric hospital. Nor was this,
unfortunately, the conclusion to his story. The syndi cated press and the
nati onal magazi nes carried echoes of Laserowitz's phantasmagorical struggle
(twi ce he escaped fromthe hospital, the second tinme in a radical manner
| eaving via a wi ndow eight floors up) to defend his discovery, a discovery so
i nsane-according to the versions published | ater-and yet so near the truth.
confess | get the shivers when | recall that fragnment of the prehistory of our
Proj ect.

It is not hard to guess that filling the newspaper colums with itens
one nore nonsensical than the next was nothing nore or |less than a
di versionary tactic engineered by the skilled professionals of the ClA
Because to deny the business, and in the pages of the nmjor publications at
that, would have neant focusing attention on it in absolutely the nopst
undesirable way. But to show that the thing was all delirium to bury the
grain of truth under an aval anche of inmbecilic fictions -- all attributed to
"Professor" Laserowitz -- was a clever nove, particularly when the operation
could be crowned with the insertion of a brief paragraph about the suicide of
t he madman, which, with its sinple eloquence, conpletely laid to rest al
runors.

The fate of that fanatic was truly horrible. | did not at first believe
that either his insanity or his last step fromthe w ndow into an enpti ness of
ei ght stories was genui ne, but people whom | have to trust convinced ne of
that version of events. Yet the sign of the tines had been stanped at the head
of our great undertaking -- times that m x, perhaps as no other, the seanmy and
the subline. The zigzag of coincidences, before it threw into our hands that
col ossal opportunity, crushed like a flea a man who, albeit in blindness, was
still the first to approach the threshold of the discovery.

If I amnot m staken, Rush's enissaries had thought Laserowitz crazy at
t he point when he refused to accept a consi derable sum of noney in exchange
for giving up his clains. But in that case he and I were of the sanme faith,
with this one difference, that we practiced it in different nonasteries. Had
it not been for that great wave in which he becane caught, Laserowtz would
undoubt edl y have prospered, a | ow grade nmani ac devoting hinsel f, undi sturbed,
to his flying saucers and all the rest of it, for there is surely no shortage
of such people. But the know edge that he was being relieved of his nost
sacred possession, a discovery that divided the history of mankind into two
parts, tore his hardiness |like an explosion and drove himto his death. In ny
opi nion we owe nore than a sneer to the man's nmenory. Every great matter has,
anong its circunstances, some that are ludicrous or pitifully banal, which
does not nean that they do not play an integral role. Ludicrousness, anyway,
is arelative thing. I, too, cut a ludicrous figure every time | spoke of
Laserowitz in this vein.

O all the dramatis personae of this prol ogue, Swanson probably cane out
t he best, because he was satisfied with noney. His fine was paid (whether by
the C1A or the Project adnministration, I do not know), and, with a generous
sum as conpensation for the nental anguish he had suffered in being falsely
accused of fraud, he was dissuaded fromfiling an appeal. Al this so that the
Project could begin its work in peace and quiet, in the conplete isolation
finally allotted it.



Not only these events, whose description here in general -- though not
in every respect -- agrees with the official version, but the whole first year
of the Project as well, passed without ny participation. As to why | was
approached only after the Science Council had becone convinced of the
necessity of acquiring academc reinforcenments, | was told so many different
thi ngs so often, and given such wei ghty reasons, that probably none of it was
the truth. My exclusion, however, | did not hold against ny coll eagues,

particul arly not agai nst Yvor Bal oyne. Though they were for quite sonme tine
unaware of it, their organizational activity was not entirely free. Not that
there was any open interference then, any obvi ous pressure. But the whole
thi ng was of course managed by specialists in stagecraft. In my exclusion,
bel i eve, Hi gh Places had a hand. The Project, practically fromthe begi nning,
was classified -- an operation, that is, whose secrecy was a sine qua non of
government policy, vital to the national security. The scientific directors of
the Project, it should be enphasized, |earned of this gradually, and as a rule
separately, one by one, at special neetings during which discreet appeal was
made to their political wisdomand patriotic feelings.

How it was exactly, what neans of persuasion, what conplinents,
prom ses, and argunents were enlisted, | do not know, because that side of
things the official record passes over with absolute silence; nor were the
peopl e of the Science Council quick to come forward later on, now as ny fell ow
wor kers, with adm ssions touching that prelimnary phase of research in His
Master's Voice. If one or another turned out to be a bit uncooperative, if
appeal s to patriotismand the national interest were insufficient, resort was
made to conversations "at the highest level." At the same tinme -- and this
per haps was the nost inportant factor contributing to the psychol ogica
acconmmodation -- the hermetic nature of the Project, its severance fromthe
worl d, was seen purely as a stopgap, a tenporary, transitional arrangenent
that woul d be changed. Psychol ogically effective: for despite the m sgivings
felt by this or that scientist about the adm nistration's representatives, the
attention given the Project now by the Secretary of State and now by the
Presi dent hinself, the warmwords of encouragenent, expressive of the hope
placed in "such nminds" -- all this created an atnosphere in which the posing
of a plain question as to the time limt, the deadline for lifting the secrecy
on the work, would have sounded di scordant, inpolite, positively boorish.

| can also i magine, though in ny presence no one ever breathed a word on
that delicate subject, how the nobl e Bal oyne gave instruction in the
principles of diplomacy (coexistence, that is, with politicians) to his |ess
worl dly col | eagues, and how with his characteristic tact he kept putting off
inviting and qualifying nme to join the Council. He nmust have explained to the
nore inmpatient that first the Project had to win the trust of powerful
patrons; only then would it be possible to follow what in all conscience the
scientific helnsmen of HW considered the nost appropriate course. And | do
not say this with irony, for I can put nyself in Baloyne's shoes: he wi shed to
avoid friction on both sides, and was well aware that in those high circles I
had the reputation of being unreliable. So | did not take part in the
[ aunching of the enterprise; this, however -- as | was told a hundred tines --
was all to ny advantage, because the living conditions in that ghost town
situated a hundred mles east of the Monte Rosa nountains were at first quite
primtive.

| think it best to present what happened in chronol ogi cal order, and
therefore will begin with what | was doing just before the arrival at New
Hampshire, where | was teaching, of the enmissary fromthe Project. Best,
because | entered its course when many of the general concepts had al ready
been fornmed; as a "greenhorn" | needed to be introduced to -- to acquaint
nmyself with -- everything, before I could be harnessed, |ike a new draft
horse, to that huge machi ne (nunbering twenty-five hundred people).

| had only recently cone to New Hanpshire, invited there by the chairman



of the Mathematics Department, ny old classmate Stewart Conpton, to conduct a

sumer sem nar for doctoral candidates. | accepted the offer; with a | oad of
only three hours a week, | could spend whol e days roani ng the woods and fiel ds
in the area. Even though | had a full vacation coming to me, having conpl eted,
that June, a year-and-a-half collaboration with Professor Hayakawa, | knew --
knowi ng nyself -- that | would not be able to relax unless | had at |east sone
intermttent contact with mathematics. Rest gives ne, imediately, the guilty
feeling that | amwasting valuable tinme. Besides, | have al ways enjoyed

nmeeting new practitioners of ny esoteric discipline, about which prevail nore
fal se notions than about any other field.

| cannot call nyself a "pure" mathematician; too often have | been
tenpted by outside problens. Such tenptation led to ny work with young Thor pe
(his contribution to anthropol ogy remai ns unappreci at ed, because he di ed
young: in science, too, one's biological presence is required, because,
despite appearances, a discovery needs credentials louder than its own nerit)
-- and, later on, with Donald Prothero (whom | found at the Project, to ny
great surprise), and with Janes Fenni man (who subsequently received the Nobe
Prize), and, finally, wth Hayakawa. Hayakawa and | had built a mathemnatica
backbone for his cosmic-origin theory, which was, unexpectedly, to nake its
way -- thanks to one of his rebellious students -- into the very center of the
Proj ect.

Sone of my coll eagues | ooked down their noses at these guerrilla raids
of mine into the preserves of the natural sciences. But the benefit usually
was reciprocal: the enmpiricists not only received nmy aid, but I, too, in
| earning their problens, began to see which directions of our Platonic
Ki ngdom s devel opnment lay along the lines of the main strategic assault on the
future.

One frequently encounters the sentiment that in mathematics all that is
needed is "naked ability," because the lack of it there cannot be hidden
while in other disciplines connections, favoritism fashion, and -- npst of
all -- the absence of that indisputability of proof which is supposed to
characterize mathematics, cause a career to be the resultant vector of talents
and conditions that are nonscientific. In vain have | tried to explain to such
enviers that, alas, in our mathematical paradi se things are not ideal
Cantor's beautifully classical theory of plurality was for many years ignored,
and for quite unmathematical reasons.

But every man, it seems, nust envy another. | regretted that | was weak
in information theory, because in that sphere, and especially in the real m of
al gorithms governed by recursive functions, phenonenal discoveries were in the
air. Classical logic, along with Boole's al gebra, the mdw ves of infornmation
theory, were fromthe beginning burdened with a conmbinatorial inflexibility.
Thus the mat hematical tools borrowed fromthose domai ns never worked well.
They are, to ny taste, unw eldy, ugly, awkward; though they yield results,
they do it in a graceless way. | thought that | would be better able to study
t he subject by accepting Conpton's offer. Because it was precisely about this
regi on of the mathematical front line that | would be speaking at New
Hampshire. It sounds odd, perhaps, that | intended to |earn through Iecturing,
but this had happened to nme nore than once before. My thinking al ways goes
best when a link forns between nme and an active and critical audience. Also,
one can sit and read esoteric works, but for lectures it is inperative to
prepare oneself, and this I did, so | cannot say who profited nmore fromthem
| or ny students.

The weat her that sumer was good, but too hot, even out in the fields,
whi ch became dreadfully parched. | amparticularly fond of grass. It is thanks
to grass that we exist; only after that vegetation revolution that covered the
continents with green could life establish itself on themin its zool ogica
varieties. But | do not claimthat this fondness of mne derives only from
evol utionary consi derations.

August was at its hei ght when one day there appeared a herald of change
-- in the person of Dr. Mchael Gotius, who brought ne a letter from Yvor



Bal oyne as well us a secret conmunication delivered orally.

It was on the second floor of an old, pseudo-Cothic building of dark
brick, with a pointed roof half-conceal ed by reddening vines, in my rather
poorly ventilated room (the old walls contained no ducts for air
conditioning), that | received the news -- froma small, quiet young man as
delicate as Chinese porcelain and wearing a little black crescent beard --
that an announcenment had reached Earth, but whether good or not, no one yet
knew, for despite nore than twelve nonths of effort, they had not succeeded in
deci phering it.

Though Grotius did not say so, and though in the letter of ny friend
found no nention of it, | understood that here was research under very high
protection -- or, if you prefer, supervision. How else could a thing of such
i mportance not have been | eaked to the press or other nmedia channel s? It was
obvi ous that experts of the first order were engaged in keeping the lid on
tight.

Grotius, his youth notwi thstanding, showed hinself to be an acconpli shed
fox. Since it was not certain that | would agree to participate in the
Project, he could tell me nothing concrete. He had to appeal to ny vanity, to
enphasi ze that twenty-five hundred people had chosen -- out of all the
remaining four billion -- ne as their potential savior; but even here Gotius
knew noderation and did not lay it on too thick

Most believe that there is no flattery that the object of the flattery
will not swallow. If that is a rule, | aman exception to it, because |I have
never val ued praise. One can praise -- to put it this way -- only fromthe top
down, not fromthe bottomup. And | know well my own worth. G otius either had
been warned by Bal oyne or sinmply possessed a good nose. He spoke at |ength,
seened to answer ny questions fully, but at the end of the conversation al
that | had got out of himcould be witten on two index cards.

The main scruple was the secrecy of the work. Bal oyne realized that that
woul d be the sore point, so in his letter he wote of his personal neeting
with the President, who had assured himthat all the research of the Project
woul d be published, except information that mght be detrimental to the
national interest of the United States. It appeared that in the opinion of the
Pent agon, or at |east of that section of the Pentagon which had taken the
Project under its wing, the message fromthe stars was a kind of blueprint for
a superbonb or sone other ultimte weapon -- a peculiar idea, at first glance,
and saying nore about the general political atnosphere than about gal actic
civilizations.

| sent Gotius away for three hours and went, w thout hurrying, to ny
fields. There, in the strong sun, | lay on the grass and deliberated. Neither
Grotius nor Baloyne in his letter had said a word about the necessity of
bi ndi ng nyself by oath to preserve the secret, but that there was sonme such
"initiation" into the Project was self-evident.

It was one of those typical situations of the scientist of our tine --
zeroed in on and magnified, a prime specimen. The easiest way to keep one's
hands clean is the ostrich-Pilate nethod of not involving oneself with
anything that -- even renotely -- could contribute to increasing the neans of
anni hil ation. But what we do not wish to do, there will always be others to do
in our place. Yet this, as they say, is no noral argunent, and | agree. One
m ght reply, then, with the prem se that he who consents to participate in
such work, being full of scruples, will be able to bring themto bear at the
critical noment, but even should he be unable, no such possibility would exi st
if in his place stood a nman who was devoid of scruples.

But | have no intention of defending nyself in that way. O her reasons
prompted nme. If | know that something is happening that is extrenely inportant

but at the sane tine a potential nmenace, | will always prefer to be at that
spot than to await the outcone with a clear conscience and fol ded hands. In
addition, | could not believe that a civilization i ncormensurably above us

woul d send out into the Cosnbs information convertible to weaponry. If the
peopl e of the Project thought otherwi se, that did not matter. And, finally,



this chance that had suddenly opened up before ne was totally beyond anyt hing
| could still expect fromlife.

The next day Grotius and | flew to Nevada, where a military helicopter
stood waiting. | had got nyself into the gears of an efficient and unerring
machi ne. This second flight |asted about two hours, practically all of it over
desert. Gotius, to keep me fromfeeling like a man roped into joining a
crimnal gang, was deliberately | ow key; he refrained fromgiving ne any
feverish briefing on the dark secrets that waited at our destination

From the sky, the compound presented itself as an irregular star half
sunken in sand. Yellow bull dozers crept about the dunes like beetles. W
| anded on the flat roof of the highest building there, whose architecture made
no pleasant inpression. It was a cluster of massive concrete bl ocks, erected
back in the fifties as the operation center and living quarters for a new
atomic testing ground, the old testing grounds having becone obsolete with the
i ncrease in expl osive charge. Even as far as Las Vegas, w ndows woul d be
knocked out after every nmjor detonation. The new testing ground was to be
situated in the heart of the desert, about thirty mles fromthe conpound,
whi ch was fortified agai nst possi ble shock waves and fall out.

The entire conplex of buildings was surrounded by a system of sl anted
shields that faced the desert; their function was to break up the shock waves.
Al the structures were w ndow ess and doubl e-wal | ed, the space between
filled, probably, with water. Comunications were put bel ow the ground. As for
staff housing and the buil di ngs designated for operations, they were oval and
pl aced so that no dangerous resonance would result in the event of repeated
reflections and defl ections of a wave front.

But that was the prehistory of the site, because before construction was
conpl eted a nucl ear noratoriumwas signed. The steel doors of the buildings
were then bolted shut, the air shafts capped, and the nachi nes and shop
equi prent packed carefully in lubricant-filled containers and taken bel ow
ground (beneath the streets was a | evel of storage areas and nagazi nes, and
beneat h that, another |evel, for a high-speed subway). The pl ace guaranteed
conplete isolation for research, and therefore someone in the Pentagon
assigned it to the Project -- perhaps al so because, in this way, some use
could be made of the many hundreds of millions of dollars that had gone into
all that concrete and steel

The desert had not gai ned access to the conmpound, but had buried it in
sand, so at the beginning there was a great deal of sweeping and cleaning to
do. It also turned out that the plunbing did not work, because the water table
had changed, and it was necessary to drill new artesian wells. Meanwhile,
water was carried in by helicopter. Al this was told ne in great detail, so
that | shoul d appreciate ny good fortune in having been invited |l ate.

Bal oyne was waiting for ne on the roof of the building that housed the
Project administration. This was the main heliport. The last time we had seen
each other was two years before, in Washington. He is a person that physically

you could make two of, and intellectually -- four, at |least. Baloyne is and, |
think, will always remain greater than his achi evenments, because it very
rarely happens that in so gifted a man all the psychical horses pull in the

sane direction. Alittle like Saint Thomas, who, as we know, did not fit

t hrough every door, and a little |ike young Ashurbani pal (but w thout the
beard), he constantly wanted to do nore than he was able. This is pure
supposition, but | suspect that he -- albeit on a different principle and
possibly a larger scale -- performed upon hinself, over the course of the
years, the kind of psycho-cosnmetic operations that | spoke of, in reference to
my own person, in the Preface. Secretly grieved (but this, | repeat, is ny
hypot hesi s) at his physical appearance as well as personality -- he was a
butterball and painfully timd -- he assumed a manner that could be called
circular irony. Everything he said, he said in quotes, with an artificial
exagger ated enmphasis, and with the el ocution of soneone playing a succession
of inprovised, ad hoc roles. Therefore, whoever did not know himlong and well
was confounded, for it seemed inpossible ever to tell what the man thought



true and what false, and when he was speaking seriously and when he was nerely
anusi ng hinsel f w th words.

This ironic quote-unquote becane at last a part of him and enabled him
to utter things that no one el se woul d have been forgiven. He could even
ridicule hinmself at any length, since this trick, in principle very sinple,

t hrough consi stent application rendered himquite inmpossible to pin down or
cat ch.

Wth humor, with self-irony, he built up around his person such a system
of invisible fortifications that even those -- like ne -- who had known him
for years could not predict how he would react. | think that he strove
particularly for this, and that the things he did, which sonetinmes indeed
bordered on the clownish, he did with secret design, though they seened
perfectly spontaneous.

Qur friendship resulted fromthe fact that Bal oyne first | ooked down on
me and |later envied nme. Both the one and the other | found amusing. At the
begi nni ng he believed that as a phil ol ogi st and hunani st he would never in his
life need mat hemati cs; concerned with things of the spirit, he placed
know edge of nan over know edge of nature. But then he becane involved in
linguistics as inan illicit love affair; he began to westle with the
currently reigning fashions of structuralismand devel oped a taste, however
reluctantly, for mathematics. And thus arrived, unwillingly, on ny territory.
Real i zi ng that there he was weaker than I, he was able to admt this in such a
way that it was I, with ny mathematics, that was the butt of the joke. D d
say that Bal oyne was a Renai ssance figure? | |oved his exasperating hone,
where there were always so nmany people that you could not talk to the host in
private earlier than m dnight.

What | have so far said touches the fortifications Bal oyne rai sed about
his personality but not the personality itself. A special hypothesis is needed
to divine what lives intra nuros. It was, | think, fear. | do not know what he
feared. Hinmself, perhaps. He nmust have had a great deal to hide, surrounding
hinself as he did with such a | abored din; he always had so many ideas, plans,
projects, and got hinmself into so many unnecessary things, was a menber of al
sorts of societies, conservatories, a professional respondent to academc
guestionnaires and polls of scientists; he overburdened hinself intentionally,
because in that way he would not have to be alone with hinmself -- there would
never be time. He dealt with the problenms of others, and understood people so
wel |, one naturally assuned he understood hinmself well, too. A m staken
assunption, | believe.

Over the years he inposed upon hinself various constraints, until they
hardened into his external, publicly visible nature -- that of the universa
activist of reason. He was, then, a Sisyphus by choice; the magnitude of his
efforts disguised any failure, because if he hinself established the rules and
laws of his activity, no one could know with any certainty whether he was
acconplishing all that he set out to do, or sometines stunbled, particularly
since he boasted of his defeats and made nuch of the littleness of his
intellect, but in quotes of ostentation. He had the special penetration of the
richly endowed, who are able to take hold of any problem even one foreign to
them imrediately fromthe proper angle, as if instinctively. He was so

haughty that he was forever bending hinmself -- as in a ganme -- to humlity,
and so anxious that over and over again he had to prove hinself, to assert his
merit -- while at the sane tinme denying it.

Hs study was like a projection of his soul. Everything in it was
gargantuan: the chest of drawers, the desk; you could have drowned a calf in
his cocktail pitcher. Fromthe huge wi ndow to the opposite wall was one
battlefield of books. Apparently he required this chaos pressing from al

sides -- and in his correspondence, too.
| speak this way of my friend and risk his displeasure, though before
spoke no differently of nyself. | do not know what it was anong the people of

the Project that determined finally the Project's fate. Therefore, just in
case, thinking of the future, | amalso presenting here those bits and pieces



that | have not been able to put into any coherent whol e. Perhaps soneone
el se, someday, will manage that.

In love with history, rapt in history, Baloyne drove backward, as it
were, into the time conming. For himmnodernity was a destroyer of val ues, and
technol ogy an instrunent of the Devil. If | exaggerate, it is not by much. He
was convinced that the cul mnation of humanity had al ready taken place, |ong
ago, possibly in the Renai ssance, and that a | ong, accel erating downhil
career had begun. Although he was a Renai ssance hono ani matus and hono sciens,
he took pleasure in contacts with people whom | would rank anong the | east
i nteresting, though they present the greatest threat to our species; | mean
politicians. He had no political anbitions hinself; or, if he did, he kept
them even from me. But various and sundry gubernatorial candidates, their
spouses, Congressional hopefuls or "in" Congressmen, and gray-haired,
doddering Senators, as well as those hybrid types only half politico, or a
quarter, who occupy positions veiled in mst (but nmist of the best quality),
were all to be found, all the tinme, at his house.

My attenpts to keep up a conversation with such people (like holding up
the head of a corpse, but | did it for Baloyne) collapsed after five mnutes,
whereas he was able to jabber with themfor hours on end -- God only knows for
what reason! Sonmehow | never asked hi m point-blank about this, but now it
turned out that those contacts bore fruit, because during the screening of
candi dates for the post of science director of the Project it came to |ight
that they all -- all the advisers, experts, board nmenbers, commttee chairnen,
and five-star generals -- wanted only Bal oyne, trusted only Bal oyne. He,
however, and | know this, was not at all eager to assume the post, smart
enough to realize that sooner or later there would be conflict, and ugly
conflict, between the two groups that it would be his job to keep united.

One had only to renmenber the Manhattan Project and the fate of people
anong those who directed it but were scientists, not generals. Wile the
latter were all promoted and could tranquilly set about witing their menoirs,
the former, with surprising regularity, met with "ostraci smfrom both worlds,"
i.e., the worlds of politics and science. Bal oyne changed his mnd only after

a neeting with the President. | do not believe that he allowed hinself to be
taken in by any kind of argunent. It was sinply that the situation in which
the President nade the request -- a request Bal oyne was able to fulfill --

possessed for himsufficient justification to risk the nmost he had to risk:
hi s whol e future.

But here | amfalling into journal ese, because, besides everything el se,
he must have been driven by a genuine curiosity. A part of it, too, was that a
refusal woul d have seened |ike cowardice, and only a nman to whom fear, day by
day, is a stranger can be cowardly with the full know edge that he is being
cowardly. One who is tinorous and unsure will lack the courage to expose
hinsel f so horribly, confirmng, as it were -- to hinself as well -- the
ruling feature of his character. But even if this sort of desperation played a
role in Bal oyne's decision, he undoubtedly proved to be the right man to
occupy what was the nost unconfortable office in the entire Project.

| have been told that General Oster, the chief adm nistrator of HW, was
so unable to deal with Baloyne that he voluntarily stepped down from his post;
Bal oyne neanwhile fostered the inmage of a man desiring above all else to quit
the Project, and nade so nuch noise |anenting the fact that Washi ngton woul d
not accept his resignation that GCsier's successors, anxious to avoid
unpl easant exchanges at the top, deferred to himas much as possible. Wen he
felt himself nore secure in the saddle, he proposed that | be included in the
Sci ence Council; the threat of resignation was no | onger needed.

Qur neeting took place without reporters and flash bul bs; but, of
course, any sort of publicity was quite out of the question. As | stepped from

the helicopter onto the roof, | saw that he was truly noved. He even attenpted
to enbrace ne (which | cannot stand). Hi s retinue stood at a respectful
di stance; | was being received |like a sovereign lord, but had the feeling that

we were both aware of the ineradicable ridiculousness of the situation. On the



roof there was not a single man in uniform the thought occurred to ne that
Bal oyne had carefully kept them out of sight so that | would not be

ant agoni zed. But | was mistaken -- mnistaken, however, only regarding the
extent of his influence, because, as | discovered |later, he had renoved
uniforms fromthe entire area under his jurisdiction

On the door of his office soneone had witten in lipstick, in giant
letters, COELUM Bal oyne spoke to nme, of course, nonstop, but it up
expectantly when the retinue, as if cut off with a knife, remained outside the
door and we could | ook each other in the eye -- al one.

As long as we regarded each other with what | night call a purely ani mal
synmpat hy, nothing marred the harnmony of our reunion. But, though curious about
the secret, | first questioned himon the Project's position with respect to
t he Pentagon and the Admi nistration, and, specifically, about the extent of
freedomallowed in using the possible results of the research. He tried,

t hough hal fheartedly, to avail hinself of that ponderous dial ect enpl oyed by

the State Departnent; | becane, therefore, nore acerbic with himthan
intended, as a result of which a tension arose between us, and it was washed
away only by the red wi ne (Bal oyne nmust have wine) at dinner. | learned |later

that he had not at all contracted the infection of officialdom but had spoken
so as to invest the maxi mum anmount of sound with the m ni num of neaning --
because his office was riddled with bugging devices. Practically all the
bui | di ngs, and the | abs, too, were packed with that el ectronic uphol stery.

It was only after several days that | learned this, fromthe physicists,
who were not in the |least perturbed by the fact; they considered it a natura
phenonenon, much like the sand in the desert. But none of them went anywhere
without a little scranbling apparatus; they took a childish delight in foiling
t he ubi quitous protection placed over them Qut of humanitarian
consi derations, so that those occult mnions (I never saw one in the flesh)
who had to sit and listen through all that was recorded would not be too
bored, the antibugging units were turned off -- such was the custom-- during
the telling of jokes, particularly those off-color. But the tel ephones, | was
advi sed, were not to be used for matters other than making dates with the
girls that worked in adm nistration. There were no people in uniform as |
sai d, not even the type who brought uniforms to mind, in the entire conmmunity.

The only nonscientist who took part in the sessions of the Science
Council was Dr. (but of Law) Eugene Al bert Nye, the best-dressed man in the
Project. He represented Dr. Marsland (who, by strange coincidence, also was a
four-star general). Nye was well aware that the younger scientists in
particular liked to play jokes on him passing index cards with cryptic
di agrams and nunbers, or secretly confiding to one another -- ostensibly
failing to notice him-- outlandishly radical views.

The jokes he bore with saintly conposure, and was able to conduct
hi nsel f adm rably when sonmeone at the hotel canteen showed hima tiny
transmtter with a mcrophone, not bigger than a safety match, which had been
dug out from behind an outlet in one of the roons. Al this did not amuse ne
in the least, though | have a fairly active sense of hunor.

Nye represented a very real power, and neither his manners nor his |ove
of Husserl made himlikable. He knew, of course, that the jokes, digs, and
little incivilities shown himby his associ ates were conpensatory, because in
fact it was he who was the quietly smling spiritus novens of the Project --
or, rather, its velvet-gloved ruler. He was |like a diplomat anong natives. The
natives, being helpless, seek to vent their resentnment on the venerable
per sonage, and sonetines, when their anger drives them they may even tear
somet hing, or handle it roughly; but the diplomt easily tol erates such
denonstrations, for that is the reason he is there, and he knows that even if
he is insulted, the insult is not addressed to himpersonally but to the power
he represents. Thus he can identify himself with that power -- a convenient
arrangenent, since such inpersonalization provides himw th a sense of
constant, safe superiority.

Peopl e who do not represent thenselves but serve, instead, as a



tangi ble, materialized synbol, a synmbol fundanmentally abstract though it may
wear suspenders and a bow tie; who are a local, concrete instance of an
organi zation that disposes individuals |ike objects -- | detest such peopl e,
and amunable to transformthe feeling into its conical or ironic equivalent.
From the very begi nning, sensing this, Nye gave me a wide berth, as one does
with a vicious dog; otherwi se the man woul d not have been able to fulfill his
function. I showed himmy contenpt, and he definitely paid me back with
interest, in his inpersonal way, though he was always extrenely polite. \Wich
of course, only irritated ne the nore. My human formwas, in the eyes of
people like him a mere casing that contained an i nstrument needed for higher
goals -- goals known to them inaccessible to nme. Wat surprised nme the npst
in himwas that he apparently held actual views of sone sort. But possibly
they were only a good imtation

Even nore un- Anerican and unsporting was Rappaport's attitude toward Nye
-- Dr. Saul Rappaport, that first discoverer of the nessage fromthe stars. He
once read ne an excerpt froma nineteenth-century vol ume describing the
raising of pigs trained to find truffles. It was a nice passage, telling, in
an el evated style typical of that age, how man's reason made use -- in keeping
with its mssion -- of the avid gluttony of the swine, to whom acorns were
tossed each tinme they unearthed a truffle.

This kind of rational husbandry, in Rappaport's opinion, was what
awai ted the scientists; it was in fact already being put into practice in our
own case. He made nme this prediction in all seriousness. The whol esal e deal er
takes no interest in the inner life of the trained pig that runs about for the
truffles; all that exists for himare the results of the pig's activity, and
it is no different between us and our authorities.

The rational husbandry of scientists adnittedly has been hi ndered by
relics of tradition, those unthinking sentinments that cane out of the French
Revol ution, but there is reason to hope that this is a passing phase. Besides
the wel |l -equi pped sties -- that is to say, the shining | aboratories -- other
installations should be provided, to deliver us fromany possible feeling of
frustration. For exanple, a science worker mght satisfy his instincts of
aggression in a hall filled with mannequi ns of generals and ot her high
of ficials specially designed for beating; or he could go to specific spots for
rel ease of sexual energy, etc. Availing hinself appropriately of outlets here
and there, the scientist-pig -- explained Rappaport -- can then, w thout
further distraction, devote hinself to the hunting of truffles, for the
benefit of the rulers but to the undoing of humanity, as indeed the new stage
in history will demand of him

Rappaport made no attenpt to hide these views. It was amusing to observe
the reactions of our colleagues to his pronouncenments (not nmade at the
of ficial neetings, of course). The younger ones sinply |aughed, which angered
Rappaport, because the truth was that he thought and spoke entirely in
earnest. But there was no help for it: one's personal experience inlife is
fundanment al | y unconveyabl e. Nontransnittabl e. Rappaport came from Europe,
which is equated by the "mlitary-senatorial mnd" (as he liked to put it)
with the Red Menace. Thus he never would have got into the Project had he not
accidentally becone its coauthor. Only the fear of possible "leaks" |anded him
in our team

He had emigrated to the States in 1945. Hi s nane was known to a handful
of experts before the war. There are few phil osophers with a genuinely
t hor ough schooling in mat hematics and the natural sciences; he belonged in
that rare category, and consequently turned out to be extrenely useful in the
work of the Project. Rappaport and | lived next door to each other in the
hotel at the conpound, and it was not |ong before we became nore closely
acquainted. He left his native country as a man of thirty, alone, the
Hol ocaust having claimed his entire fanmily. He never spoke about it, except
one evening, after | had let himin on -- and he was the only one -- ny and
Prothero's secret. True, | amanticipating events in telling the story here,
but I think this is indicated. Whether it was, oddly, to reciprocate ny



confidence with another, or for sone unknown reason, Rappaport then told ne
how, before his eyes, a certain mass execution had taken place -- the year was
1942, | think -- in his honetown.

He was pulled off the street, a random pedestrian. They were shooting
people in groups, in the yard of a prison recently shelled and with one w ng
still burning. Rappaport gave ne the details of the operation very calmy. The
executing itself could not be seen by those herded agai nst the building, which
heated their backs like a giant oven; the shooting was done behi nd a broken
wal | . Sone of those waiting, like him in his turn, fell into a kind of
stupor; others tried to save thenselves -- in rmad ways.

He renmenbered a young nman who, rushing up to a German gendarne, how ed
that he was not a Jew -- but howed it in Yiddish, probably because he knew no
German. Rappaport felt the insane conedy of the situation, and suddenly the
nost precious thing to himwas to preserve to the end the integrity of his
m nd, which would enable himto maintain an intellectual distance fromthe
scene around him However, he had to find -- he explained this to ne
objectively and slowy, as to a man from"the other side" who could not be
expected to understand anyt hing of such experiences -- sonme value external to
hinsel f, a prop of sone sort for his mnd. Since that was altogether
i mpossi bl e, he decided to believe in reincarnation. Maintaining the belief for
fifteen or twenty mnutes would be sufficient. Yet he could not acconplish
that, not even in an abstract way, so he picked out from among a group of
of ficers situated sone distance fromthe place of execution one who, by his
appear ance, stood apart.

He described himto me, as though from a photograph. This was a young
deity of war: tall, handsone, in battle dress, of which the silver borders
seened to have turned slightly ash-gray fromthe heat; he had on his ful
outfit, the iron cross under the collar, field glasses in a case on his chest,
a deep helnet, a revolver with the hol ster conveniently noved toward the
buckl e of the belt, and in his gloved hand a handkerchi ef, clean and neatly
fol ded, which he pressed to his nose now and then, because the executions had
lasted so long -- since that norning -- that the flames had reached sonme of
those cut down earlier in the corner of the yard, and fromthat place now
bel ched the stench of burning flesh. But -- and this, too, Rappaport did not
forget -- he grew aware of the presence of the sweetish corpse-snmoke only when
he observed the handkerchief in the hand of the officer he had singled out. He
told himself that the noment he was shot, he would becone that GCernman.

He knew perfectly well that the idea was conpl ete nonsense, even from
t he point of view of any netaphysical doctrine, reincarnation included,
because the "place in the body" was al ready occupi ed. But somehow this did not
bother him in fact, the longer and nore greedily he stared at the chosen man,
the better he was able to cling to this thought that was to sustain himunti
the final monent. Already it was as if he were being given support -- by the
man. The man woul d hel p him

This, too, Rappaport said calmy, but in his voice there was, | thought,
a catch of admration for the "young deity" who directed the entire operation
so expertly, without noving fromhis place, wi thout shouting or falling into
the hal f-drunk trance of striking and kicking in which his subordinates
wor ked, iron-chested. In that nonment Rappaport understood even this: the
subordi nates had to behave that way; they were hiding fromthe victins in the
hatred of them but the hatred could not be produced in thensel ves except
t hrough acts of brutality. They had to batter the Jews with their rifle butts;
bl ood had to flow from | acerated heads and crust upon faces, because it nade
the faces hideous, inhuman, and in this way -- | am quoti ng Rappaport -- there
did not appear, in what was done, a gap through which horror night peer, or
conpassi on.

But the young deity in the silver-braided uniformrequired neither these
nor any other contrivances to act perfectly. He stood in a slightly el evated
pl ace, the white handkerchief applied to his nose with a nmovenent that had
something in it of the refined duelist. He was the master of the house and the



conmander, in one person. In the air floated flakes of ash, driven by the heat
that pulsed fromthe fire; behind the thick walls, through the grated w ndows
wi t hout panes, flanmes roared, but not a single ash fell on the officer or on
hi s whi te handkerchi ef.

In the presence of such perfection, Rappaport nanaged to forget about
hi nsel f, when suddenly the gate opened and in drove a filmcrew Various
orders were giren in German, and the gunshots inmedi ately ceased. Rappaport
did not know then -- or later, when he told ne this -- what had happened.

Per haps the Germans intended to filma pile of corpses, to use the footage in
a newsreel depicting the eneny's actions (this took place near the Eastern
Front). The slain Jews would be shown as the victinms of the Bol shevi ks. That
may have been the case; Rappaport, however, offered no interpretation; he only
rel ated what he saw

I mredi ately afterward cane his failure. Those still alive were put in a
row and fil med, whereupon the officer with the handkerchi ef asked for one
vol unt eer. Rappaport understood at once that he should step forward. He did
not know exactly why he should, but felt that if he did not, it would be
terrible for him The nonment arrived in which the whole force of his will was
exerted to make that one step -- but he did not budge. The officer then gave
themfifteen seconds to think and, turning his back on them spoke quietly,
casual ly, to sone younger soldier

Rappaport, as a doctor of philosophy, having earned his university
degree with a brilliant dissertation on logic, hardly needed the entire
apparatus of syllogisnms to realize that if no one stepped forward, all would
di e: hence whoever now cane forth fromthe line really would be risking
nothing. It was sinple, clear, and certain. He renewed his effort -- this
time, true, without conviction -- and again did not budge. A few seconds
before the tine was up, soneone presented hinmsel f, however, and di sappeared
with two soldiers behind a broken wall. Several revolver shots rang out. The
young vol unteer, smeared with blood, his own or not his own, then returned to
t he group.

It was dusk when the |large gate was set ajar and, staggering in the cold
evening air, the group of those left alive ran out into the enpty street.

They dared not flee at first, but no one showed any interest in them
Why, Rappaport could not say. He did not attenpt to anal yze what the Germans
did; they were like fate, which one did not have to explain.

The volunteer -- need it be said? -- had noved the bodies of the
executed, and those still alive were finished off with the revolver. As if to
see whether he was right that | really had not understood a thing about his
story, Rappaport then asked ne why the officer requested a vol unteer and had

been prepared, in the absence of one, to kill the lot of them though that
woul d have been "unnecessary" -- on that particular day, at any rate -- and
why, noreover, he did not even consider announci ng that nothi ng woul d happen
to the volunteer. | did not, | confess, pass this test: | replied that perhaps

the German had acted thus fromcontenpt, scorning to enter into conversation
with the victinms. Rappaport shook his birdlike head.

"I understood it later," he said, "thanks to other things. Although he
spoke to us, you see, we were not people. He knew that we conprehended human
speech but that neverthel ess we were not human; he knew this quite well.
Therefore, even if he had wanted to explain things to us, he could not have.
The man could do with us what he |iked, but he could not enter into
negoti ati ons, because for negotiation you nust have a party in at |east sone
respect equal to the party who initiates it, and in that yard there were only
he and his men. A logical contradiction, yes, but he acted exactly according
to that contradiction, and scrupul ously. The sinpler ones anong his nen did
not possess this higher know edge; the appearance of humanity given by our
bodi es, our two | egs, faces, hands, eyes, that appearance deterred them a
little fromtheir duty; thus they had to butcher those bodies, to nmake them
unl i ke people's. But for himsuch primtive proceedi ngs were no | onger
necessary. This sort of explanation is usually received netaphorically, as a



kind of fable, but it is conpletely literal."

About this fragnment of his past we never spoke again, nor did we touch
on any others. But some tine had to pass before | could stop renenbering,
whenever | saw Rappaport, the scene he had drawn so vividly for ne, of the
prison yard with bonb craters, the people with faces veined in red and bl ack

fromblows to the head, and the officer whose body he wanted -- fraudulently
-- to nmove into. | cannot say to what extent there remained in hima

m ndf ul ness of the annihilation he escaped. Rappaport was, in any case, a very
sensible man -- yet at the same time quite comical. | will incur his

di spl easure the nost when | tell the way he left his roomeach day (though
did not mean to spy). In the hotel corridor, by the elevator, there was a
large mirror. Rappaport, who had a bad stonmach and stuffed his pockets with
bottles of multicolored pills, when he left each norning always stuck out his
tongue in front of the mrror, to see if it was coated. He did this so
regularly that | would have thought it extraordinary had he onmtted the

practice.

At the nmeetings of the Science Council he was conspicuously bored, but
proved particularly allergic to the utterances -- sel dom nmade, however, and
generally tactful -- of Dr. Eugene Al bert Nye. If one did not want to listen

to Nye, one could watch the m m cking acconpani nent to the speech on
Rappaport's face. Rappaport would scow, as if suddenly aware of sonething
vile on his tongue, would pull his nose, scratch behind his ear, squint at the
speaker with an expression that seemed to say, "You can't be serious." But
when Nye once, finally losing patience, asked himoutright if he wished to
take issue with some point, Rappaport, innocent and surprised, shook his head
several times, held up his hands, and said that he had nothing, absolutely
not hing to say.

| dwell on these descriptions to show the reader the central figures of
the Project froma less official angle, and also to introduce himto the
speci al atnmosphere of a comunity sealed off fromthe world. |Indeed, it was
curious, that creatures as different fromeach other as Bal oyne, Nye,
Rappaport, and nyself should have come together in a single place, with the
m ssion of "establishing Contact,” an ersatz diplomatic corps representing
manki nd vi s-a-vis the Universe.

Al t hough different, we joined to become an organi smthat studied the
"letter fromthe stars"; we forned a group that had its own custons, tenpo
and social patterns, with subtle variations on the official, sem official, and
private levels. Al this, taken together, created the "spirit" of the

institution, but nore than that, too -- what a sociol ogi st woul d take pl easure
incalling a "local subculture.” This aura within the Project -- and the
Project, after all, nunbered nearly three thousand people in its nbst dynamc
phase -- was distinct and unique, and, in the long run, for nme at |east,

weari sone.

One of the ol dest nenbers of the Project, Lee Reinhorn, who as a very
young physici st had worked, once upon a tinme, on the Manhattan Project, told
me that the atnospheres of the two undertakings were in no way comnparable: the
Manhattan Project had sent its people on an exploration typically natural --
scientific, physical in character; while ours sonehow remai ned inplanted in
human civilization and was unable to free itself fromthat dependency.

Rei nhorn called HW a test of our culture's cosmc invariance -- and thereby
annoyed our humani st col | eagues (in particular), because he was preening

hi nsel f, with naive good nature, for discoveries fromtheir bailiw ck. He
studied, irrespective of the research of his own group (physics), material
fromall over the world, and fromthe preceding few decades -- materi al
primarily linguistic, devoted to the problem of cosnmi c comrunication, and
especially to the aspect of it called the "cracking of |anguages of closed
semantics. "

Now, the usel essness of this pyramd of |learned material -- and the
bi bl i ography, with which |, too, acquainted nyself, contained, if menory
serves me right, about five and a half thousand titles -- was obvious to every



man in the Project. And the anusing thing was that such books and articles
continued to appear in considerable nunbers in the world, which, except for a
small circle of chosen people, knew nothing of the existence of the "letter
fromthe stars." Consequently the professional pride and sense of loyalty of
the Iinguists who worked in the Project were put through the winger when

Rei nhorn -- receiving in the mail yet another bundle of relevant articles --
filled us in, at the semofficial research colloquia, on the |latest fromthe
field of "interstellar semantics."” The worthl essness, the sterility of al
those |lines of reasoning, laced lovingly with mathematics, was really comi cal
t hough at the same tinme depressing.

Tenmpers flared; the |inguists accused Rei nhorn of maliciously nocking
them But friction between the humani sts and the natural scientists of the
Project was the order of the day. The former we called "elves," the latter
"dwarfs." The internal jargon of the Project had a rich vocabulary; it could
serve, along with the forns that the coexistence of both "parties" took, as a
wort hy subject for some future sociol ogist.

Fairly complicated factors inclined Baloyne to include within the frame
of the HW group a whole slew of humanistic fields: not |east of which was the
fact that he himself was, after all, by training and predilection, a humanist.
But this rivalry could not very well take any productive formif our
ant hr opol ogi sts, psychol ogi sts, and psychoanal ysts, as well as the
phi | osophers, refused to nmake use of the data as raw material for their
research. Thus, whenever there was a semnar given in one of the "elf"
sections, sonmeone would wite on the bulletin-board announcenent, next to the
title of the topic, the letters SF, for "science fiction." Unfortunately, this
childish graffiti hunor had justification in the barrenness of those sessions.

The general neetings al nbost al ways ended in open quarrels. The nost

petul ant, | would say, were the psychoanal ysts; they were especially
aggressive in their demands -- they wanted the appropriate experts to deci pher
the "literal layer" of the stellar nessage so that they could then set to work

determining the entire system of synbols enployed by the civilization of the
Senders. Here, of course, cane the inevitable rejoinder, in the formof a bold
hypot hesi s, as, for exanple, that the civilization nmght reproduce asexually,
whi ch perforce woul d desexualize its "synbolic |exicon" and thereby in advance
doomto failure any attenpt at psychoanal ytic penetration. The one who spoke
thus woul d i nmedi ately be | abel ed an ignoramus, because nodern-day

psychoanal ysis was no longer a primtive Freudi an pansexualism And if, at
such a meeting, a phenonenol ogi st al so spoke up, there would be no end to the
obj ections raised and countered.

For we had a veritable enbarras de richesses, a quite unnecessary excess
of "elfin" specialists -- representing even such esoteric fields as
psychoanal ytic history and pl ei ography (for the Iife of ne | cannot remenber
exactly what it is pleiographers do, though | amcertain it was explained to
me once).

It woul d appear that Bal oyne was neverthel ess wong to have acceded, in
this regard, to the Pentagon's w shes. Those advisers had mastered only one
maxi m but that they nastered for all tinme: if one man dug a hole with a
vol ume of one cubic nmeter in ten hours, then a hundred thousand di ggers of
hol es could do the job in a fraction of a second. And |ikew se, just as such a
mul titude woul d crack one another's heads open with their shovels before they
broke the first clod of earth, so our poor "elves" tussled and scuffled --
mainly with thensel ves, but with us as well -- instead of "producing."

But if the Pentagon believed results were directly proportional to the
i nvestment, that was that. The thought that our guardi ans were people who held
that a problemthat five experts were unable to solve could surely be taken
care of by five thousand, was hair-raising. Qur unfortunate "el ves" suffered
frustrations and conpl exes, because the truth of the matter was that they were
condemned to conplete idleness, albeit an idl eness decked up in various
appearances. Wien | arrived at the Project, Baloyne admitted to nme, in
private, that his dream-- inmpossible -- was to jettison all that academc



bal | ast. But one could not even consider such a thing, for a very nundane
reason: whoever entered the Project, once in, could not sinply get up and
| eave; that would threaten us with the "breaking of the seal,” i.e., the
escape of the Secret into the wi de, as yet unsuspecting world.

So Bal oyne had to be a genius of diplomacy, tact. Now and then he even

canme up with things to do -- or, rather, pretenses of things -- for the
"elves," and would be furious, not anused, at gibes directed at them because
that only opened up old wounds -- as, for exanple, when in the suggesti on box

t here appeared the proposal that the psychol ogi sts and psychoanal ysts be
transferred fromtheir positions as researchers on the star letter to
positions as doctors treating those who were unable to deci pher the letter and
consequently suffered "stress."

The advi sers from Washi ngton got in Baloyne's hair also. Every so often
they would hit on a new idea -- as when they kept insisting, for the |ongest
time, on the organization of |large, nixed sessions operating on the popul ar
principle of "brainstorm ng," which replaces the mnd of a solitary thinker
concentrating on a problem by a large teamthat collectively, chorally,
"thinks out loud,” as it were, on a given topic. Baloyne, on his part, tried

different tactics -- passive, active, retaliatory -- to resist this sort of
good advi ce.
As one who gravitated naturally toward the "dwarfs,” | will be regarded

as partisan, but | nust say that at the outset |I was innocent of any bias.
I mredi ately on ny arrival at the Project | began studying |inguistics, because

that seemed inperative to me. | was soon amazed to |learn that, when it cane to
the primary, nost fundanmental concepts in this field -- a field supposedly
preci se, quantified, nmathematized -- there was absolutely no agreenent. Wy,

the authorities could not cone together on so basic and prelimnary a question
as what exactly norphenmes and phonenes were.

But when | asked the appropriate people, in all sincerity, howin the
worl d they could acconplish anything, given this state of affairs, ny naive

guestion was taken as a sneering insinuation. | had got myself -- not
realizing it in those first days -- in the niddle of a cross fire; | had
assuned that it was necessary to chop wood and let the chips fall where they
mght; and it was only the kindest, |ike Rappaport or Dill, who took ne aside

and filled me in on the conpl ex psychosoci ol ogy of the el f-dwarf coexistence,
also called, at tines, the "cold war."

Not everything that the elves did, | nmust say, was w thout value. The
theoretical work of the interdisciplinary team of Wayne and Traxler, for
i nstance, turned out to be very interesting; it was devoted to "finite
aut omat a deprived of an unconscious,” that is, systems capable of "total
sel f-description.” A good many worthwhil e studies cane out of the elf mlieu
-- except that the connection between those studies and the letter fromthe
stars was either tenuous or altogether nonexistent. | say all this not to ride
the elves -- truly, that is not nmy intention -- but only to show what an
oversi ze and conplicated piece of machinery was set in notion on Earth in the
face of the First Contact, and how nuch trouble it had with itself, with its
own wor ki ngs, which certainly did nothing to further the attainnent of its
proper goal

| nauspi ci ous, al so, as regards physical confort, were the conditions of
our day-to-day existence. At the conpound we had no cars to speak of, because
the roads that had once been built there were covered with dunes. In the
housing area itself ran a m niature subway, constructed back when they needed
it for the atomic testing ground. Al the buildings stood on gigantic concrete
l egs -- gray, heavy boxes with oblong sides -- and beneath them across the
concrete of the enpty parking lots, blew only the hot w nd, powerful, as from
a blast furnace, in such a closed-in space, driving that awful, reddish,
unusual ly fine sand, which got into everything the mnute you left your
airtight quarters. Even the pool we had was underground; sw nming woul d
ot herwi se have been inpossible.

But a ot of people preferred to go frombuilding to building by the



streets, in the unbearable heat, rather than use the underground neans,
because, as if it was not bad enough living like a nmole, at al nost every step
one found grimrem nders of the conpound's past. Those gi ant orange doubl e

S's, for exanple -- Rappaport, | recall, conplained of themto ne -- which
shone even in the day, indicated the way to shelter, standing for "shelter
station,” | think, but I amnot sure now. And not only bel ow ground, but also

in our work areas gl owed the signs EMERGENCY EXI T, ABSORPTION SH ELD. On the
concrete disks at the entrances to the buildings was printed, here and there,
BLAST CAPACI TY, with nunbers showi ng what force of inpact froma wave front
the given structure could withstand. At turns in the corridors and on stairway
| andi ngs stood | arge, scarlet decontam nation cylinders, and there were plenty
of hand-held Geiger counters to choose from

In the hotel, too, all the flinsier partitions, walls, or panes serving
as dividers in the | obby were accordingly marked with large, flam ng cautions
that during the tests it was not safe to remain in that area, which had not
been designed to withstand shock. And, finally, on the streets there were
still a few enormous arrows that showed in which direction the propagation of
a wave woul d be the strongest, and what would be the vector conponents, in the
given spot, of its reflection. The general inpression you received was that
you were standing at the notorious "ground zero" and that any m nute the sky
woul d open up above your head in a thernonucl ear explosion. Only a few of
these signs were, with tine, painted over. | asked why all of them were not
renoved. The people sniled and said that a great many signs had been renoved,
and sirens, and Geiger counters, and cylinders of oxygen, but the
adm ni stration of the compound had asked that what was |eft not be touched.

As a new arrival | had hei ghtened perceptions, and these souvenirs of
t he conpound's atomic prehistory grated on me considerably at first. Later
when | becane absorbed in the problemof the "letter,” | ceased to notice
them |ike everyone el se.

In the beginning these conditions seemed to ne intolerable -- and | am
tal ki ng not only about climte and geography. Had Grotius told nme, in New
Hampshire, that | would fly to a place in which every bat hroom was bugged and
every tel ephone tapped, had | been able to observe Eugene Al bert Nye fromthat
di stance, | would not only have understood theoretically, but also sensed,
felt, how all our freedonms could vanish the nonent we produced what was
expected of us. And then, who knows, | night not have been so quick to agree.
But even the Coll ege of Cardinals can be I ed to cannibalism provided only
that one proceeds patiently and by small degrees. The mechani sm of
psychol ogi cal adaptation is inexorable.

| f someone had told Madane Curie that, in fifty years, out of her
radi oactivity would come negaton payl oads and "overkill," she m ght have been
afraid to continue -- she certainly would not have returned to her former
tranquillity after hearing so dire a prophecy. Yet we have grown accustoned to
this, and people who calculate corpses tines ten to the eighth, to the ninth,
to the tenth -- no one considers theminsane. Qur ability to adapt and
therefore to accept everything is one of our greatest dangers. Creatures that
are conmpletely flexible, changeable, can have no fixed norality.

The wel | -known silence of the Universe -- silentiumuniversi --
effectively drowned out by the din of local wars for half a century, was
recogni zed by many astrophysicists as an inarguable fact, since persistent
radi o monitoring yielded nothing -- fromthe Ozma Project to the many years of
effort by the Australians.

And meanwhile, all that time, other specialists besides astrophysicists



were at work: those who devised LOGLAN, LINCOS, and a whole series of other
artificial |anguages as tools for the establishnent of interstellar

conmuni cati on. Many di scoveri es were made, such as that of the econony of
transmitting tel evision inages instead of words. The theory and met hodol ogy of
Contact grew slowy into a library. It was known, now, exactly how a
civilization would need to proceed if it wished to conmunicate with others.
The prelimnary step was to send call signals in a w de band, signals that
were rhythmc, showing first of all their artificial nature, and then -- by
frequencies -- where and in which kilo- or megacycle range to | ook for the
true em ssion. And that would begin with a systematic presentati on of granmar,
syntax, vocabulary. It would be a gui debook conposed for the entire Universe
and valid even to the renotest nebul a.

But it happened instead that the unknown Sender commtted a dreadfu
faux pas, because his letter was wi thout introductions, wthout a grammar,
wi thout a dictionary -- an enornous letter, recorded on al nost a kil oneter of
magnetic tape. When | learned of this, ny first thought was that either the
letter was not neant for us, that by pure chance we lay in the path of its
transm ssion between two "conversing" civilizations; or else the letter was
i ntended only for those civilizations that, having passed a certain "know edge
threshold,"” were able both to detect the cleverly conceal ed signal and to
decode its meaning. According to the first possibility -- that of accidental
reception -- the problemof "not followi ng the rules" did not exist. According
to the second, the letter took on a new, peculiarly enriched aspect: the
i nformati on had been in sone way (this was how | imagined it) made proof
agai nst the "unqualified."

To the best of our know edge, without possessing the code units, or the
syntax, or the vocabulary, the only way to deci pher a nessage was by using the
trial-and-error method, by sifting frequencies, whereby one nmight have to wait
two hundred years for success, or two mllion, or a full eternity. Wen |
found out that anong the nathematicians in the Project were Baird and Sharon
and that the chief programer was Radcliffe, | felt unconfortable, and nade no
secret of it. It seened strange -- given their august presence -- that | had
been approached at all. But at the sane tine this gave me a little courage,
because in mathematics there do exist insoluble problenms, and they are
i nsoluble for third-rate whizzes and first-order geniuses alike. And therefore
there seened to be a chance -- because ot herw se Bal oyne woul d have stuck wth
Sharon and Baird. Apparently Sharon and Baird had concluded that if they could
not carry the day in this extraordinary encounter, then soneone else m ght.

The view of many notw t hstandi ng, the conceptual convergence of all the
| anguages of Earth's cultures, however varied they may be, is striking. The
t el egr am GRANDMOTHER DEAD FUNERAL WEDNESDAY can be translated into any
| anguage you like -- fromLatin and H ndustani to the dial ects of the Apaches,
Eski nos, or the tribe of Dobu. W could even do this, no doubt, with the
| anguage of the Mousterian period, if we knew it. The reason is that everyone
has a not her, who has a nother; that everyone nmust die; that the ritualization
of the disposing of a corpse is a cultural constant; as is, also, the
principle of reckoning time. But beings that are unisexual would not know the
di stinction between nother and father, and those that divide |ike anoebas
woul d be unable to formthe idea even of a unisexual parent. The neani ngs of
"grandnot her" thus could not be conveyed. Beings that do not die (anpebas,

di vidi ng, do not die) would be unacquainted with the notion of death and of
funerals. They would therefore have to | earn about human anat ony, physi ol ogy,
evol ution, history, and custons before they could begin the translation of
this telegramthat is so clear to us.

The example is primtive, because it assunes that the one who receives
the nmessage will know which signs in it carry information and which constitute
their unessential background. Wth the letter fromthe stars our position was
different. The recorded rhythm coul d have represented, for exanple, only marks
of punctuation, while the actual "letters" or ideograns could have failed
conpletely to affect the surface of the tape's nagnetic coating, being



i mpul ses to which the machi ne was not sensitive.

A separate problemis the disparity between the levels of civilization.
Fromthe gold death mask of Amenhotep the art historian will read the epoch
and its style. Fromthe mask's ornanmentation the student of religions wll
deduce the beliefs of that time. The chemi st will be able to show what nethod
was used then to work the gold. The anthropologist will tell whether the
speci men of the species fromsix thousand years ago differs from nodern man;
and the physician will offer the diagnosis that Amenhotep suffered froma
hor monal i nbal ance, acronegaly, that gave himhis deformed jaw. In this way an
object sixty centuries old provides us, in nodern tines, with far nore
information than its creators possessed -- for what did they know of the
chem stry of gold, of acronegaly, of cultural styles? If we turn the procedure
around in tine and send to an Egyptian of the era of Amenhotep a letter
witten today, he will not understand it, not only because he does not know
our | anguage, but al so because he has neither the words nor the concepts to
set al ongsi de ours.

Thus were the general deliberations on the subject of the "letter from
the stars.” The information about it was conpressed -- in keeping with custom
-- into a sort of standard text and recorded on tape, and was played for the
Very I nportant Persons who came to visit us. Rather than render it in nmy own
words, | quote verbatim

"The task of His Master's Voice is to study every aspect of and attenpt
to translate the so-called message fromouter space, which is, in al
likelihood, a series of signals sent intentionally and with the aid of an
artificial-technol ogi cal device, by a being or beings that belong to sone
undeterm ned extraterrestrial civilization. The nediumcarrying the specific
conmuni cation is a streamof particles called neutrinos that have zero rest
mass and a magnetic nonment 1600 tinmes | ess than the magnetic nonment of an
el ectron. Neutrinos are the nost penetrating of the elenentary particles known
to us. Such particles reach Earth fromevery direction of the sky. Anong them
one can distinguish particles generated in stars (therefore in the sun as
wel I') through natural processes such as beta decay and ot her nucl ear
reactions, and particles produced fromcollisions between neutrinos and the
nucl ei of atons in Earth's atnosphere or in the crust of the gl obe. The energy
of these particles varies fromtens of thousands to nmany billions of electron
vol ts. Shigubov's work has shown the theoretical possibility of building a
so-cal l ed neutrino laser, or 'naser,' which could enmit a monochromatic
corpuscul ar beam It is possible that the transmtter that sends the signals
recei ved on Earth operates on such a principle. Thanks to the work of Hughes,
Lascaglia, and Jeffreys, there has been constructed, for the purpose of
recording the separate energy levels in a neutrino em ssion, a device called
an inverter or a neutrino transforner, based on the Einschoff Principle ('the
pseudo- particl e exchange'), which, making use of the Myessbauer-Tong Effect,
is able to filter quanta of radiation to an accuracy of 30,000 eV.

"During the |l engthy recordings of the | ow energy quanta there was
di scovered, in the band of 57 mllion eV, a signal of artificial origin, made
up of nmore than two billion units when converted into binary code. The signa
is transmitted continuously, w thout breaks. It has a conparatively broad
radi ant, covering the entire region of a Canis Mnoris and the star's vicinity
in aradius of 1.5 degrees. The information it conveys is of unknown content
and purpose. Since the redundancy in the comunicati on channel is probably
close to zero, the signal appears as noise. That this noise is a signal is
confirmed by the fact that every 416 hours 11 minutes and 23 seconds the whol e
nodul at ed sequence is repeated fromthe beginning, with a fidelity at | east
equal to that of the instruments used on Earth.

"For this artificial signal to be discovered and recorded, the follow ng
conditions have to be met: First, the corpuscul ar stream of neutrinos nust be
recei ved by an instrunent that has a resolution of at |east 30,000 eV and is
ainmed at a radiant in the Canis Mnor, with a possible deviation of 1.5
degrees in any direction fromthe a of that constellation. Second, one nust



filter out, fromthe entire neutrino em ssion of that sector of the sky, the
band | yi ng between 56.8 and 57.2 mllion eV. And third, the reception of the
signal must be of a duration greater than 416 hours and 12 minutes, and then

t he begi nning of the next em ssion nmust be conpared with the begi nning of the
one preceding. If this is not done, the received signal will give no
indication that it is anything other than a normal (natural) noi se phenonenon
For a nunber of reasons, the constellation Canis Mnor is a region interesting
to neutrino astrononers. The first condition therefore may be net fairly
commonl y wherever there are such specialists who have at their disposal the
right equi prent. The sel ecting of the necessary band, however, has a | ower
probability, since the enmission in that sector possesses 34 maxima in other
energi es (the number discovered at the present time). The nmaxi mum of the
57-million eV band in the spectrumof the entire enission does in fact display
a sawtooth peak; that is, it is energetically sharper or better focused than
the others, which are created by natural processes, but still it is not that
noti ceable; the singularity, in practice, will be found only ex post facto,
i.e., when soneone already knows that the signal at band 57 million eVis
artificial and consequently directs his attention there.

"Let us assune that out of the world's forty observatories that have the
Lascaglia-Jeffreys nachine, at |east ten are keeping the Canis M nor radi ant
under constant observation. The chance that one of these will filter for the
signal works out to about 1:3 (10:34) -- ceteris paribus. But a recording tine
on the order of 416 hours is considered rather |ong. One does not come across
such recordings nore often than once in every nine or ten research projects.
Thus one can reasonably make the approxi mation that the discovery's chance of
com ng about was roughly 1:30-40, and that it could be repeated, with rmuch the
same probability, outside the United States.”

| have quoted the whol e text because its second part is also of
interest. The probabilistic calculation is not offered very seriously; its
i nclusion was dictated by the policy, a bit cynical, of the directors of the
Project. Their idea was to alarmthe Very Inportant Persons, since a 1:30
chance is not what one could call astonomically small, and the Persons,
al arnmed, could use their influence to support an increase in the funding of
the Project. (The greatest expense, apart fromthe |large conmputers, were the
machi nes for the automated chem cal syntheses.)

To begin work on the "letter," one had to take a first step, and that
was the worst thing. The tautol ogy of the above sentence is superficial only.
In history there have appeared, innumerable tines, thinkers who believed that
one coul d actually progress, in know edge, from zero; they made of the mnd a
bl ank page and held that it could be filled with one and only one necessary
order. This fiction has been the basis of awesone efforts. Yet such an
operation cannot be carried out. It is inpossible to comence anything without
first making assunptions, and our awareness of this fact in no way dimnishes
its reality. Those assunptions inhere in the very biology of man, and in the
amal gam of civilization which serves as the interface between the organi sms
and the environnent; and this amalgamis permtted because the actions that
must be taken in order to survive are not rendered unequivocal by the
environnent. The environment, rather, |eaves the organisns a chink for freedom
of choice, a chink spacious enough to include thousands of possible cultures.

At the beginning of the work on the stellar code, the initial
assunptions had to be kept to a mninmum but one could not do w thout them
altogether. If they proved false, the work would of necessity be in vain. One
such assunption was that the code was binary. This agreed, by and large, with
the recorded signal, but our own system of notation also contributed to this
formalization. Not satisfied with the signal on the tapes, and physicists
exam ned at length the neutrino em ssion itself, which was the "original" (the
recordi ng being only an inmage). They decided finally that the code could be
consi dered binary "to a reasonabl e approxi mation." There was, in this
pronouncenent -- inescapably -- a QE.D. perenptoriness. The next problem was
to determine to which category of signal the |letter bel onged.



To the best of our know edge the letter could be "witten" in some
decl arative-transacti onal |anguage |ike our own, operating with units of
meani ng; or it could be a systemof "nodeling" signals, such as television; or
it could represent a "recipe," that is, a set of instructions necessary for
the production of a certain object. The letter, finally, could contain a
description of an object -- of a particular "thing" -- in a code that was
"acultural ," one that referred only to certain constants in the world of
nature, discoverable by physics and mathematical in form The di screteness of
these four categories of possible code is not total. A television imge
results fromthe projection of three-dinmensional phenonmena onto a plane, wth
atine distribution that conforns to the physiol ogi cal nechani sns of the human
eye and brain. What we see on the screen is not visible to organisns that are
ot herwi se quite advanced on the evolutionary scale. A dog, for exanple, wll
not recogni ze on television (or in a photograph) another dog. In addition, the
boundary between the "thing" and the "recipe for the thing" is not sharp. An

egg cell is both a thing, as a material object, and the production recipe for
the organismthat will develop fromit. Thus the relation that exists between
the carrier of information and the information itself can be nultival ent and
t angl ed.

Knowi ng, then, the flinsiness of our classification schema, but having
at our disposal none better, we proceeded to the task of elimnating, one by
one, its variants. The easiest to test, relatively, was the "tel evision
hypot hesis." For a while it enjoyed great success and was considered to be the
nost econom cal. |In various comnbinations, then, the signal was fed into a
picture tube. Not a hint of an inage was obtained that represented anything;
on the other hand, the result was not "conplete chaos." On the white screen
appeared bl ack spots that increased, grew, flowed together, and vani shed, and
t he whol e gave the effect of "boiling." Wen the signal was run through a
t housand tinmes slower, the scene resenbled col onies of bacteria in stages of
expansi on, mutual absorption, and coll apse. The eye caught a certain rhythm
and regularity in the process, though the rhythmand regularity said nothing.

Control experiments were also initiated, in which recordings of natura
neutrino noise were fed into the television. Wat resulted was a form essness
wi t hout centers of condensation, a fluttering and flickering that dissolved
into a uniformgray. It was possible to argue, of course, that the Senders had
a different sort of television fromours -- not optical, for exanple, but
ol factory, or olfactory-tactile. Yet even if they were nade differently from
us, there could be no doubt that they were our superiors in know edge, and
therefore they would have had to realize that the chance of reception ought
not to be nade dependent on the addressee's physiological simlarity to the
sender .

The second variant-possibility was thus rejected. Testing the first was
dooned to failure, because, as | pointed out, without a dictionary and a
grammar it is inpossible to crack a truly "foreign" |anguage. So the two
others remai ned. They were treated together, because (again, as | have said)
the distinction between "thing" and "process" is relative. To nake a very | ong
story short -- the Project began fromprecisely this position, achieved sone
results, "materializing" a small piece of the "letter” (i.e., successfully
translating, as it were, a fragnment of it); but then the work cane to a
standstill.

The task given me was to find out whether the assunption of the letter

as a "thing-process" was correct. | could not refer to the results that had
been obt ai ned by beginning with the assunption, for that woul d have
constituted a logical error (a vicious circle). It was not out of ill wll,

t hen, but precisely to keep ne from approaching the problemw th
preconceptions that at the begi nning no achi evenents were mentioned in ny
presence. They m ght have been, in a certain sense, the product of
"m sunder st andi ngs. "

| did not even know if the nmathematicians of the Project had al ready
made a stab at the task given me. | assuned that they had. If | knew their



failure -- | thought -- then | could save myself some unnecessary trouble; but

Dill, Rappaport, and Bal oyne felt that the safest thing was to tell ne
not hi ng.

In a word, | was sunmoned to rescue the honor of the planet. | had to
flex my mathematical nmuscles in earnest -- a little nervous, but pleased. The

expl ai ni ng, the conversing, the sacramental entrusting of the recording from
the stars took half a day. The "Big Four" escorted me then to the hotel

wat chi ng one another to nake sure that no one, in ny presence, would betray
anything that for the time being | was not supposed to know.

6

From the monent | |anded on the roof, through all the neetings and
conversations, the feeling never left me that | was playing a scientist in a
grade-B novie. The feeling was strengthened by the room-- or, rather, suite
-- in which they put nme. | cannot renenber ever having at ny di sposal so many

unnecessary things. In the study stood a desk of presidential proportions;
opposite it, two television sets and a radio. The arnthair had controls for
bei ng rai sed, turned around, and | owered, no doubt so that between bouts of
mental struggling one could take a little nap on it. Near it there was a |l arge
shape beneath a white cover. At first |I took this for some piece of gymastic
equi prent or a rocking horse (even that would not have surprised nme), but it
was a brand-new, very handsome | BM cryotronic cal cul ator, which indeed proved
useful to ne. Wanting to join man nore closely to the machi ne, the engineers
at I1BMhad himwork it also with his feet. Every time | pressed the "clear”

pedal | expected, by reflex, to drive into the wall -- the pedal was so nuch
like a car accelerator. In the wall cabinet behind the desk | found a
di ct aphone, a typewiter, and also a small, scrupulously furnished bar

But the nost peculiar thing was the reference library. Woever had
assenbled it must have been absolutely convinced that the nore a book cost,
the nore valuable it was. Thus there were encycl opedi as, thick volunmes on the
hi story of mathematics and the history of science -- even one on Mayan
cosnogony. Perfect order reigned anpbng the backs and bi ndi ngs; and conplete
nonsense in the printed contents. During that whole year | did not use ny
library once.

The bedroom was al so done up nicely. In it | found an electric heating
pad, a nedicine chest, and a small hearing aid. To this day | do not know
whet her this was a joke or a m stake. Taken together, everything expressed the
careful execution of the order: "Top quarters for a top mathematician."

@ ancing at the night table, I saw a Bible and was reassured -- yes, they
truly had my welfare at heart.

The tone that contained the stellar code, delivered over to ne with
great cerenony, was not especially interesting -- at least not at first
readi ng. The begi nning went: "0001101010001111100110111111001010010100." The
rest was nore of the same. The only additional information given nme said that
the code unit definitely was made up of nine elenmentary signs (zeros and
ones).

Taki ng possession of this new abode, | put on ny thinking cap. |
reasoned nore or less as follows: G vilization is a thing both necessary and
accidental; like the lining of a nest, it is a shelter fromthe world, a tiny

counterworld that the large world silently tolerates, with the toleration of
i ndi fference, because in it there is no answer to the questions of good and
evil, beauty and ugliness, |laws and customs. Language, the creation of
civilization, is like the framework of the nest; it binds all the bits of
lining and unites theminto the shape that is deemed necessary by the
occupants of the nest. Language is an appeal to the joint identity of the



nesting beings, their common denom nator, their constant of simlarity, and
therefore its influence nmust end i mredi ately beyond the edge of that subtle
structure.

The Senders had to know this. It was expected that the content of the
signal fromthe stars would be mathematics. Great stock, as you know, was
pl aced in the al nmi ghty Pythagorean triangles; we were going to greet, across
space, other civilizations -- with Euclid' s geonetry. The Senders chose
anot her way, and | believed that they were right. Wth ethnic |anguage they
could not break free of their planet, because every |anguage is pinned to a
| ocal foundation. Mathematics, on the other hand, is a severance too conplete.
It cuts bonds not only locally; it parts with the limtations that have becone
paranmeters for villainies and virtues; it is the result of a search for a
freedom that dispenses with every tangible verification. It is the act of
bui |l ders whose wish is that the world should never be able, not in any way, to
di sturb their work. Consequently, with nmathematics one can say not hi ng about
the world -- it is called "pure" for the very reason that it has been purified
of all material dross, and its absolute purity is its immrtality. But
precisely therein lies its arbitrariness, for it can beget any sort of world,
as long as that world is consistent. Qut of the infinite nunmber of possible
mat hemati cs we have chosen one; our history decided this for us with its
various unique and irreversible vicissitudes.

Wth mathematics one may signal only that one |Is, that one Exists. If
one wi shes to act nore effectively at a distance, the sending of a "production
reci pe" becomes inevitable. But such a recipe presupposes a technol ogy, and
technology is a transient, nutable condition, a passing fromone set of
materials and met hods to another. And what of a description of an "object"?
But an object, too, may be described in an infinite nunber of ways. It was an
i mpasse.

There was one thing that bothered nme. The stellar code had been
transmitted in a continuous fashion, in uninterrupted repetitions, and this
made no sense, because it hindered recognition of the signal as a signal. Poor
Laserowitz had not been altogether nmad: zones of periodic silence indeed

seened necessary -- nore, inperative -- as an indication of the artificial
nature of the signal. Periods of quiet would have drawn the attention of any
observer. Wy, then, was this not done? The question haunted ne. | tried

turning it around: the lack of interruptions seemed a | ack of information
information indicating the intelligent source of the em ssion. But what if
actual ly that was additional information? Wat could such a thing nean? That

t he "begi nning" and the "end" of the nmessage were nonessential. That one could
read it starting at any point.

The idea fascinated ne. | understood now why my friends had been so
careful not to tell ne anything about the ways in which the "letter" had been
attacked. | was, as they wanted me to be, entirely w thout preconceptions. At

the sane tine | had to wage the battle, so to speak, on two fronts at once:
the main "opponent," of course, whose notives | tried to guess, was the
unknown Sender, however, at the sane time | could not help also thinking, at
every step of ny reasoning, about whether or not the mathenaticians of the
Project had taken the sane path as I. Al | knew about their work was that it
had yi el ded no definitive result, not merely in the sense that they had failed
to decipher the "letter," but in the sense, too, that they remained uncertain
-- in other words, they had not proved -- that the "letter" belonged to the
category of information that had been hypot hesi zed: the "thing-process.”

Quite like ny predecessors, | felt that the code was overly laconic. It
could have been supplied, after all, with an introductory part, showing, in
sinmpl e statenents, how one ought to read it. O so it seened. But the
| aconi ci sm of the code was not an objective property of the code; it depended,
rather, on the degree of know edge of the receiver -- or, nore precisely, on
the difference in know edge possessed by sender and receiver. The sane
i nformati on could be found sufficient by one receiver and "too |laconic" by
anot her. Any object, the sinplest object, contains, potentially, an infinite



amount of information. Therefore, however nuch we detail a transmitted
description, it will always be unnecessarily precise for some and fragnmentary
for others. The difficulty we were encountering only showed that the Sender
was addressing parties nore advanced than mankind at the given historica
nonent .

Information that is divorced fromobjects is not only inconplete; it
i nvariably represents sone kind of generalization. Its referent is never fully
designated. On an everyday basis we are of another opinion, since this
fuzziness in the designation of objects is, in ordinary life, barely
perceptible. It is the same in science. Al though we now know that speeds
cannot be added arithmetically, we do not make a relativistic correction when
we add the velocity of a ship to the car driving on its deck, because the
correction, for speeds not near that of light, is so minuscule as to be
nmeani ngl ess. Now, there exists an informational equivalent to this
relativistic effect: the notion of "life" is practically identical for two
bi ol ogi sts, one of whomlives in Hawaii and the other in Norway. Yet the
tremendous gulf between two alien civilizations has caused the seening
identity of many notions to fall apart. Certainly, had the Senders used, for
desi gnat ed objects, the set of heavenly bodies, there would not have been this
problem And if they designated atons? Atonms as "things" to a considerable
degree depend on one's know edge of them Eighty years ago an atomwas "very
simlar" to a mniature solar system Today it no |onger is.

Let us suppose that they send us a hexagon. In it one can see the plan
for a chemi cal nolecule, or for a bee's honeyconb, or for a building. An
i nfinite nunber of objects correspond to that geonetrical information. One can
determ ne what the Senders have in mind only by specifying the building

material. If, say, the material is to be brick, the class of solutions wll
i ndeed be narrowed down, and yet we will still have a set of infinite
magni t ude, because it is possible, after all, to construct an endl ess nunber

of hexagonal buildings. The transmitted blueprint ought to be provided with
preci se neasurenents. But there exists a material of which the bricks

t hensel ves determ ne the exact neasurenents. Atonms. In their bonding it is

i mpossible to bring themcloser at will, or to nove themfarther apart.
Therefore, having before ne only a hexagon, | would think that the Senders
meant a nol ecul e of a chemnical conpound, one constructed of six atonms or of
six groups of atons. Such a statenent very significantly limts the field of
further searching.

Let us assune -- | said to nyself -- that the "letter" is a description
of a thing, a description, noreover, on the nolecular |evel. The kernel of
this prelimnary thinking was the consideration of the letter's "content" as a
t hi ng havi ng no begi nning or end, and therefore circular. It could be either a
"circular object"” or a circular process. The distinction between the one and
the other, as was pointed out, depends in part on the scale of observation. If
we lived a billion times nore slowy, and correspondingly longer, if a second
-- inthis fancy -- equaled an entire century, we would certainly conclude
that the continents of the gl obe were processes, seeing with our own eyes how
changeabl e they were, for they would be noving before us no | ess than
waterfalls do, or ocean currents. And if, on the other hand, we lived a
billion tines faster, we would conclude that the waterfall was an object --
because it would present itself to us as sonething highly innmobile and
i mut abl e. The difference between "object" and "process," therefore, gave no
need for concern. It was now only necessary to prove, and not nerely to
specul ate, that the "letter" was a "ring," just as the nol ecul ar nodel of
benzene is aring. If | did not wish to send a two-di nensi onal inage of that
nol ecul e, but chose, rather, to code it into some linear form a series of
successive signals, the place in the benzene ring fromwhich | would begin ny
description woul d be uninmportant. Every place would serve equally well.

It was fromthis position that | proceeded to the translation of the
probleminto the | anguage of mathematics. What | did | cannot present plainly,
since our everyday | anguage | acks the required concepts and words. | can only



say, in general, that |I studied the purely formal properties of the "letter"

-- treating it as an object mathematically interpreted -- for features that
are of central interest in topological algebra and the al gebra of groups. In
doing this, |I enployed the transformati on of transformational sets, which

gi ves the so-called infragroups or Hogarth groups (naned after ne, since | was
t he one who discovered them)j. If | obtained, as a result, an "open" structure,
that would still prove nothing, because it could be that | had sinply

i ntroduced an error into my work, going on sone false assunption (such an
assunption mght be, e.g., the assertion of the nunber of code signs in a
single "unit" of the nmessage). But it happened otherwi se. The "letter" cl osed
beautifully for me, like an object separated fromthe rest of the world, or
like a circular process (to be nore precise, |ike the DESCRI PTI ON, the MODEL
of such a thing).

| spent three days setting up a programfor the computer, and the
conputer carried out the task on the fourth. The result said that "sonething,
in sone way, closes." The "sonething" was the letter -- in the totality of the
interrelations of its signs; but as for the "how' of that closing, |I could
only make certain guesses, because my proof was indirect. The proof showed
only that the "described object” was NOT "topol ogically open." But to revea
the "nmeans of closure" with the aid of current nathematical nethods was
i mpossi ble for ne; such a task was several orders of difficulty greater than
the one | had nanaged to surnount. The proof, then, was very general -- one
could even say vague. On the other hand, not every text would have displ ayed
this property. The score of a synphony, for exanple, or a linear coding of a
television image, or an ordinary linguistic text (a story, a phil osophica
treatise) does not close in that fashion. But the description of a geonetric
solid closes, as does that of something as conplex as a genotype or a living
organi sm The genotype, true, closes differently fromthe solid. But by going
into such distinctions and details | fear that | will be confusing the reader
rather than explaining to himwhat | did with the "letter."

Let me just enphasize that from penetrating to the "sense" -- or, to put
it even nore colloquially, to "what the letter was about” -- | remmined as
distant as | had been before starting this work. Qut of the innunerable
features of the "letter," | recogni zed, and recogni zed only indirectly, one,
one that had to do with a certain general property of the structure as a
whol e. Because | had succeeded so well, | later tried to attack that "second
problem -- the resolution of the structure inits "closure" -- but during ny
tenure at the Project |I came up with nothing. Three years |l ater, no |onger
with the Project, | renewed nmy efforts, because the problem had been pursuing
me |ike a stubborn ghost. | achieved only this: | proved that using the
apparatus of the topol ogical and transformational al gebras woul d NOT enabl e
one to solve the problem Wich, of course, |I had no way of know ng when
first sat down to the task. In any case, | provided a powerful argument in
support of the contention that we had i ndeed received fromthe Cosnpbs the sort
of thing to which could be attributed -- considering the degree of

concentration and cohesion that produced "closure" -- the qualities of an

"object" (that is, of the description of an object -- | am abbreviating here).
| presented my work not without apprehension. It turned out, however,

that | had done sonething that no one el se had thought of -- for the reason

that during the prelimnary discussions the idea had won out that the letter
nmust be an algorithm (in the mathematical sense) and therefore a

general -recursive function, and the search for the values of that function had
swanped all the conputers. This made sense to the extent that, if the problem
were solved, the solution would carry with it information pointing, like a
road sign, to further stages of translational work. But the order of
conplexity of the letter-as-algorithmwas such that the probl em was not

sol ved. Meanwhile, the "circularity" of the letter had i ndeed been noticed,
but it was considered of no great inportance, not promsing -- in that initial
peri od of great hopes -- any quick or appreciable success. Then, | ater on
everyone becanme so nmired in the algorithm approach that they could not free



themsel ves fromit.

One mght think that | had achieved no little triunph at the very
begi nning. | proved that the letter was the description of a phenonenon, and
i nasmuch as all the enpirical research was going in precisely that direction
| gave it, so to speak, the blessing of a mathematical proof, guaranteeing
that this was the right track. | thereby brought together those who were
di vi ded, because between the information theorists and the information
engi neers a breach had grown. The antagonists, finally, were referred to ne.
The future was to show how little | had acconplished -- energing well from an
encounter with only ny terrestrial rivals.

If you ask a scientist what he associates with the concept of a circular
process, nost likely he will reply: life. The suggestion that we had been sent
t he description of sonmething living, and which we woul d be able to
reconstruct, was both unsettling and intriguing. For two months after the

events described above, | passed ny time in the Project as a student, |earning
what in the prior year all the "applied" groups had done. The applied groups
were al so called "shock troops." W had a great many of these -- in

bi ochem stry, biophysics, solid-state physics -- which later were to sone

extent conbined in the | aboratory, for syntheses. (The Project's

organi zational structure, in the course of its existence, grew nore and nore
conplicated, until some said that it had becone nore conpl ex even than the
"letter" itself.)

The theoretical section, conprising the informationists, |inguists,
mat hemat i ci ans, and theoretical physicists, operated i ndependently of the
applied. Al the findings of all the research were assessed and coll ated on
the highest level -- in the Science Council, where the group coordinators sat,
along with the "Big Four," which becane five upon ny arrival.

The Project, when | nmade ny appearance, had two concrete achievenents to
show for itself; they were actually one and the same, repeated independently
in the biochenmi stry and bi ophysics departnments. In both places there was
produced -- first on paper, or, rather, in the nmenory banks -- a substance
that had been "read off" fromthe letter, though named, by that principle of
aut onony, tw ce: "Frog Eggs" and "Lord of the Flies."

The duplication of effort mght appear wasteful, but it had its good
side. If two people not comunicating with each other anal ogously translate an
unknown text, one tends to think that they have truly got to its "invariants,"
that what they have obtained is objectively inherent in the text and does not
nmerely reflect their personal preconceptions. Granted, this statenent, too,
can be debated. For two Mohanmedans, the sanme snmall "fragnents" of the Gospe
are "true" -- as opposed to all the rest of it. If people's preprogranming is
identical, the results of their investigations may coincide, even though they
have not consulted each other. Since limts are placed on what may be
acconpl i shed, in any given historical period, by the general |evel of
know edge. It is for this reason that the atom stic and i ndependent
conclusions arrived at by the physicists of East and West, for exanple, have
been so simlar, and that one side could not discover the principle of the
| aser and have that principle remain unknown to the other. Therefore we shoul d
not exaggerate the cognitive inportance of such coincidence.

Frog Eggs -- its nane anong the biochenmists -- was a semliquid
subst ance under some conditions, a gelatinous mass under others; at room
tenmperature and normal pressure, and in not too great a quantity, it appeared
as a shiny, sticky fluid, quite simlar to the nucus-coated granules of the
anphi bi an's spawn -- hence the name. The bi ophysicists inmedi ately



manuf act ured about a hectoliter of the pseudo plasm but it behaved -- in an
evacuat ed vessel -- differently from Frog Eggs, and they christened it,
alluding to a certain strange effect, with a nore di abolical nane.

Carbon played an inportant role in the conposition of this artifact, but
so did silicon, and heavy el ements practically nonexistent in earthly

organi sns. The thing reacted to certain stimuli; it produced energy, which it
di spersed in the formof heat, but had no netabolism-- not in any biol ogica
sense. At first it appeared to be -- a materialization of an inpossibility --

a perpetuumnobile, albeit in the formof a colloid and not a "nachine."
Standing in flagrant violation of the sacred | aws of thernmodynam cs, it was
subjected to very rigorous study. At last the nucleonics people found that the
energy supporting it -- supporting what was a kind of "circus trick," an
acrobatic juggling of gigantic nolecules that were unstable in isolation --
was being drawn from nucl ear reactions of the "cold" type. The colloid
initiated themwhen it reached a certain critical nmass. Inportant, in this,
was not only the quantity of the substance, but also its configuration

These reactions were difficult to detect, because the energy |iberated
t hrough them -- the radiant energy as well as the kinetic energy of the freed
subatom c particles -- was absorbed conpletely by the substance and used "for
its own needs." To the experts this revelation was staggering. Basically,
atomc nuclei are, within every terrestrial organism "foreign bodies," or at
| east neutral. The life process never touches the energy potentials contained
inthem it is unable to make use of that enormous, stored-up force. Atons, in
living tissue, are in effect only electron shells, because the shells al one
participate in biological (chemcal) reactions. Consequently, radioactive
atons that get into the system carried there by water, food, or air, play the
role of intruders "disguised" by their outer simlarity (i.e., in their
el ectron shells) to ordinary, normal -- nonradioactive -- elenents, and the
l[iving tissue is not capable of telling the difference. Their every
"expl osion," any kind of nuclear decay of such an uninvited guest, constitutes
for the cell a mcroscopic catastrophe -- always damagi ng, though to a very
smal | degree.

Meanwhi | e Frog Eggs could not do wi thout such processes, which were its
sustenance, the air it breathed, for it required no other source of energy,
and i ndeed coul d nmake use of no other. Frog Eggs becanme the foundation for an
edi fice of hypotheses -- a veritable Tower of Babel of hypotheses,
unfortunately, because of the disparity between them

According to the sinplest, Frog Eggs was the protoplasm of which the

Senders of the stellar code were conposed. To manufacture it, as | indicated,
only a small portion of the code was utilized -- certainly no nore than 3 or 4
percent -- the portion that allowed itself to be "translated" into synthesis

operations. The proponents of this first view believed that the entire code
was the description of one Sender and that, if we succeeded in materializing
himin toto, he would stand before us as a live and intelligent being from
another civilization in the gal axy, telegraphed to Earth's receivers via a
stream of neutrino em ssions.

According to other, related, conjectures, what had been sent was not so
much an "atomc blueprint” of an adult organism as a kind of spore or egg
capabl e of devel opnent, or even an enbryo. The enmbryo woul d be suitably
programred genetically and, if materialized on Earth, could turn out to be as
conpetent a partner for mankind as the adult specinen fromthe first
possibility.

And there was no dearth of radically different approaches. According to
anot her group, or famly, of hypotheses (because the ideas of each circle were
connected by their own consanguinity), the code described not an "individual"

of any sort, but an "informational machine" -- a type of tool rather than a
representative of the race that transmitted it. Sone conceived of such a
machi ne as being a kind of library made of the stuff of Frog Eggs, i.e., a

"plasm c container of nmenory," able to comunicate the data stored in it or
possi bly even to carry on a "conversation" about the data. Others posited a



"plasmc brain" -- an analog, digital, or hybrid type -- which would not be
able to provide answers to questions concerning the Senders, but which would
represent a sort of technological gift. The code, then, was the act of handing
across space, to one civilization by another, the latter's finest instrunent
for the processing of information.

These hypotheses all had, in turn, their black or denonic variations,

whi ch arose -- sonme said -- fromthe reading of too nmuch science fiction

What ever had been sent, whether "individual," "enbryo,"” or "nmachine," upon
materialization would -- according to these variations -- attenpt to take over
the world. And, again, within this segnent of beliefs was division -- because

some of the followers of the conquest-of-Earth theory held that this was a
gal actically planned "act of invasion," while others said no, an act of
"cosmc friendship," this being the way in which advanced civilizations
undertook to perform wth respect to others, an "obstetric intervention,"
facilitating the birth of a nore nearly perfect social structure -- for the
| ocal benefit, and not in the interest of the Senders.

Al'l these hypotheses (and there were nore) | considered not just wong
but ridiculous. In my opinion, the stellar code denoted neither a plasnic
brain nor an informational machine nor an organi smnor a spore, because the
object it designated sinply did not figure in the categories of our
conceptual i zations. It was the plan of a cathedral sent to austral opithecines,
a library opened to Neanderthals. In my opinion, the code was not intended for
acivilization as Iow on the | adder of devel opment as ours, and consequently
we woul d not succeed in doing anything nmeaningful with it.

| was called a nihilist on account of this, and Eugene Al bert Nye
conpl ained to his superiors that | was sabotaging the Project -- of which
| earned even wi thout possessing ny own network of hidden m crophones.

| had been working almost a month on His Master's Voice when the natter
took on a conpletely new light, thanks to the efforts of a team of bi ol ogists.
W had at the Project what was called the Book of Canis Mnor; in it anyone
could enter his postulates, his criticisnms of the theories of others, his own
proposal s or ideas, or the results of his research. The contribution of the
bi ol ogi sts occupied a prominent if not central place there. It was Rommey who
cane up with the notion of conducting experinents of a sort totally different
fromthose that were absorbing his coll eagues. Rommey was (|i ke Reinhorn) one
of the few scientists in the Project of the ol der generation. Anyone who has
not read his Rise of Man knows nothi ng of evolution. Romey searched for the
causes of intelligence -- and found themin conbinations of accidents which
t hough neutral when they occurred, later took on a sardonic significance:
canni balismturned out to be a spur to nental devel opnent; the threat of
glaciers, a prerequisite for civilization; the gnawi ng of bones, the
inspiration for the origin of tools. And the junction of the organs of
generation with those of elimnation, taken fromthe fish and reptiles, becane
t he topographic map not only for eroticismbut for metaphysics, too, which
oscill ates between defilenent and divinity. He drew fromthe zigzag course of

evolution all its magnificence and wetchedness, and denonstrated how random
series, in their deviations, turn into |aws of nature. But the book is
surprising nost of all for the spirit of conpassion that pervades it -- though

never given explicit expression

| do not know how Rommey hit upon his great idea. Wen asked, he would
only mutter. Hs teamdirected its attention not to the letter recorded on the
tapes but to the "original" -- that is, the neutrino em ssion itself,
stream ng unceasingly fromthe sky. My guess is that Rommey addressed the
guestion of why it was neutrino waves that had been chosen by the Senders as
the carrier of information. As | have said, there exists a natural neutrino
em ssion in space, originating fromthe stars. The em ssion that, by neans of
t he appropriate nodul ati on, conveys the letter is a very narrow band in that
totality. Rommey nust have wondered whet her the band (corresponding to the
noti on of "wavel ength" in radiotechnol ogy) had been sel ected by the Senders
random y, or whet her some special reason |lay behind that decision. So he set



up a series of experinents in which a great number of substances were exposed
first to the ordinary neutrino radiation fromthe stars, and then to the
streamof the letter. He could do this because the provident Bal oyne, reaching
deep into government coffers, had supplied the Project with a battery of

hi gh-resolution neutrino inverters. In addition, the radiation fromthe
heavens was anplified several hundred mllion tines -- the physicists built

t he necessary equi prent.

Neutrinos are the nost penetrating of the elenmentary particles. They
all, and particularly those at | ow energies, pass through gal actic space and
-- with no greater difficulty -- material objects, planets, stars; because
matter is far nore transparent to themthan glass is to sunlight. The
experiments really should not have produced any result worth nmentioning. But
t hey did.

In chanbers placed at a depth of forty nmeters (quite shallow for an
experiment with neutrinos) stood mammoth anplifiers connected to inverters.
The increasingly concentrated neutrino beam issuing froma netal cylinder the
size of a pencil, hit various solids, liquids, and gases that were put in its
path. The first series of tests, in which a great variety of substances was
irradiated in this fashion by the natural enission fromthe sky, yielded
not hi ng of interest -- as was expected.

But the neutrino beamthat carried the letter reveal ed an astoundi ng
property. O two groups of macronol ecul ar solutions, the nore stable
chemically turned out to be the one that had been subjected to the ray. The
ordinary neutrino "noise," | should enphasize, did not possess such an effect.
Only the streamthat was nodul ated by information possessed it. It was as if
its neutrinos, penetrating everything in an invisible rain, neverthel ess
entered into sone interaction -- for us inperceptible and unknown -- with the
nol ecul es of the colloid and, in so doing, rendered the colloid | ess
vul nerable to the factors that normally caused its decomnposition, the
unravel ing and tearing of the seans of its chemical bonds. It was as if that
neutrino em ssion "favored" |arge nolecules of a certain type; as if it
assisted the rise -- in aqueous solutions saturated with particul ar substances
-- of those atonmic configurations that constituted the chenical backbone of
life.

The neutrino stream by which the letter reached us was too attenuated
for the effect to have been discovered directly. Only its concentration by
many hundreds of millions of times allowed the effect to be observed -- in
sol utions, noreover, that had been irradiated for weeks on end. Even so, this
suggested strongly that the em ssion, when not intensified, still had the sane
"l'ife-favoring" property, except that the property would manifest itself in
peri ods neasured not in weeks but in hundreds of thousands -- no, in mllions
-- of years. Back in the prehistoric past, that all-penetrating precipitation
i ncreased the chances, in however fractional a way, of life formng in the
oceans, because it wapped certain types of organic nolecules, as it were, in
an invisible arnor that nade themresistant to the chaotic bonbardnent of
Browni an motion. The stellar signal did not itself create life, but assisted
inlife's earliest, nost elenmentary stage, hindering the dissolution of what
had becone conbi ned.

Mol | er, a physicist and Romey's coworker, showing ne the results of
t hese experinents, used the image of conparing the Senders to a tenor who is
able to sing a note in such a way that a glass held before his nmouth will
shatter fromthe created resonance. \Wat the man sings about has no bearing,
obvi ously, on this consequence of his song. Simlarly, the cut, color, and
wei ght of the paper on which a letter is witten need have no particul ar
connection with its content. But a connection can equally well exist between
the information proper and its physical medium Wen, for example, we receive
a small, sky-blue, subtly perfuned note froma woman, we hardly expect to find
init atorrent of abuse or a diagramof the city's sewer system The question
of whether a connection exists, and whether its existence is of special
significance, usually is decided by the culture, the context in which the



conmuni cati on takes place. The Rommey-Mbl | er Effect was one of our greatest
achi evenents; yet at the sanme time, as was typical in the Project, it was a
maddeni ng puzzl e that caused the scientists many a sl eepl ess night. The nunber
of theories that welled up on this score was no less than that of the theories

t hat wound about, |ike a vine, the substance "derived" fromthe information
itself, that is, fromthe content of the stellar nmessage -- the substance that
was Frog Eggs. Wet her between that "nucl ear ooze" and the "bi osynpat hy" of
the neutrino code there was any connection -- and if there was, what it meant

-- that was the question

Those responsible for ny being pulled into the Project were Bal oyne,
Baer, and Prothero. As | came to realize in the course of the first weeks, the
task that was given ne at the beginning, and crowned with a success that had
been anti ci pated, was not the mmin reason they co-opted ne onto the Science
Council. The Project had plenty of specialists, and the finest, too; the rub
was, it did not have the right specialists, for there were none in existence.
I, who had already several times abandoned the purity of ny mathematics,
nmovi ng from one discipline to another across a vast area that stretched from
cosnol ogy to ani mal behavior, not only picked up in the process a great
variety of information -- that was not the inmportant thing -- but also had
acquired the habit, in the course of these repeated rel ocations, of
i conocl asm

As a stranger fromthe outside, and therefore not bound enotionally to
the sacred and time-honored rules of the territories | invaded, | found it
easy to question what others, ensconced in their given science, never dreaned
of challenging. Thus it happened that | did not build so often as | razed
existing orders, the fruits of nuch | abor and dedication. It was just such an
i ndi vidual that the directors of the Project wanted. The mpjority of the
people in its ranks -- the natural scientists, especially -- were content to
continue with their previous research, not overly concerned about whether or
not that research would forma coherent whole relating to the informationa
Mol och that canme fromthe stars, that begot a host of interesting, specific
probl ems, and that actually led (as | have indicated) to inportant
di scoveri es.

But at the same tinme the | eadership -- the Big Four -- began to realize,
if still somewhat dimy, that they were falling into the situation where the
forest becane harder and harder to see for the researching of the trees; that
the established routine, now finely tuned and quite efficient inits
performance of systematic operations, could engulf the Project itself,
dissolving it in a sea of isolated facts and findings; and that in this way
t he chance woul d be | ost of ever grasping what had taken place. Earth had
received a signal fromthe stars, a message so packed with content that the
few crunmbs pecked fromit were sufficient to nourish a nultitude of research
teans for years on end; and yet the nessage itself was wapped in a haze whose
i npenetrability, veiled by a swarmof tiny achievenents, grew | ess and |ess
provoki ng. Perhaps at work here was sinmply a psychol ogi cal defense nmechani sm
or perhaps it was the habit of people trained to uncover the | aws behind a
phenonenon and not pose questions as to what brought those and not other |aws
into the world.

To such questions phil osophy and religion are traditionally supposed to
supply answers, not the natural scientist, who severs himself fromthe
tenptation of trying to divine the notives behind Creation. But here it was
just the opposite: the approach of the guesser of notives, so discredited in
the historical devel opnent of the enpirical sciences, became the | ast hope



of fered for victory. Ganted, the attributing of anthroponorphic notives to
t he Causer of the properties of the atons renai ned met hodol ogi cal ly
prohi bited; but sone simlarity -- even the nost renpte -- between Those Wo
Sent the code and the code's recipients was nore than a fantasy to confort the
mnd; it was a hypothesis on whose cutting edge hung the future of the entire
Project. And | was certain of this fromthe first, fromthe nmonent | set foot
on the HW compound -- certain that a lack of any simlarity would render
futile all efforts to understand the stellar nmessage.

Not for a minute did | put stock in any of the conjectures about the
signal. The tel egraphed individual, the blueprint of the "great brain," of the
plasmic "informational machine,” of the synthetic "ruler" who was to conquer

Earth -- all this was borrowed fromthe poverty-stricken repertoire of ideas
which civilization, in its current technological form had at its disposal
These imagi nings were a reflection -- nmuch like the thenes of science-fiction
novel s -- of society, and of society primarily in its American version, whose

export outside the States prospered around the m ddl e of the century. They
were either fashionable novelties or else conceptions built on the gane
principle "it's themor us" -- and never did the insipidity of invention, its
enchai nnent to Earth in the narrow channel of historical time, appear nore
obvious to me than when | heard these theories, seemingly bold but in reality
pat hetically naive

During the discussions held by the Project's chief information theorist,
Dr. Mackenzie, when | had managed -- by putting down such notions -- to
ant agoni ze those present, one of Mackenzie's younger coll eagues asked what,
then, in ny opinion, the signal was, for the vehenence of ny refutations
indicated that | nmust be in possession of the truth.

"Perhaps it is a Revelation,” | replied. "Holy Scripture need not be
printed on paper and bound in gol d-enbossed cloth. It can be also a plasnmatic
glob. . . such as Frog Eggs."

I was joking, but they, anxious to exchange their ignorance for

somet hing, for anything, as long as it bore the senbl ance of certainty, began
to consider ny words in all seriousness. And i medi ately, again, everything
wor ked out nicely for them the signal was the Wrd that becones Fl esh
(rmeaning the effect that "favored bi ogenesis," the Rommey-Mller Effect), and
what ever the notives that inclined someone to support the devel opnent of life
on the galactic scale, they could not be "pragmatic," selfish, technol ogi cal

because, in order to take such action, one first had to regard biogenesis

-- throughout the Universe -- as a phenonmenon desirable and good. This was, so
to speak, an act of "cosmic good will," which, when seen in that |ight,
amounted to an announcenent (but active, enacting) of "Good Tidings,"
remarkable in that it was capable of self-fulfillment -- wthout the presence
of cooperative ears.

| left them-- they were in such a heat, they did not even notice -- and

went back to nmy apartment. The one thing | was certain of was the
Romey- Mol l er Effect: that the stellar code increased the probability of the

creation of life. Biogenesis was of course still possible without it, but a

| onger time would be required, and there would be, perhaps, a | ower percentage
of occurrences. This statenent had in it something bracing -- beings who
operated like that, | could understand.

Was it possible to believe that the purely physical, |ife-giving aspect
of the signal was conpletely independent of, totally divorced from its
content? That the signal should represent no information at all, no "sense"
beyond its "protective" relation to life, was inpossible -- Frog Eggs, if

not hi ng el se, gave proof of that. Then could it be that the content was in
some way parallel to what its nediumeffected? | knew that | was getting onto
slippery ground. The notion of the code as a nessage which by its content as
wel | was to "make happy," "do good," inmedi ately suggested itself. And yet, as
Voltaire put it, when the grain is shipped to the Sultan, does the Captain
concern hinself about the confort of the m ce on board?

Visitors fromthe outside were called by us not VIPs but "Feebs," for



"feebl e-m nded." The pejorative was coi nhed not so nuch to express the genera
opi nion regarding the nmental prowess of our illustrious guests, but sinmply
because we had no end of trouble when problens typical of the Project needed
to be explained to people who did not know t he professional |anguage of
science. In order to give them sone idea of the relation between the
"l'ife-causing form' of the stellar nmessage and its "content” -- from which at
that time we had extracted only Lord of the Flies -- | cane up with the
foll ow ng anal ogy.

Let us suppose that a typesetter, on a linotype, conposes a poem The
poem has a certain linguistic meaning. But in addition it may happen that if a
sufficiently elastic stylus, one able to vibrate, is run across the neta

letters, a sound will result, which by accident may have the value of a
harmoni ¢ chord. It would be altogether inprobable for sounds, arising thus, to
conbine to form-- by sheerest chance -- the first measures of Beethoven's

Fifth Synphony. Were such a thing to occur, we would naturally think that the
musi ¢ was no product of chance but that soneone had intentionally set the type
in that way, selecting the right sizes of the letters as well as the spaces
bet ween them Wat was, as an "incidental harnony," highly inprobable for the
cast printing type, was for the communication, the letter fromthe stars, an

i nprobability equal to an inpossibility.

In other words, the life-producing property of that conmmunication could
not be the work of chance. The Sender must have deliberately inmparted to the
neutrino beam such nodul ated vi brati ons as brought about the phenonenon of the
supporting of biogenesis. Now, this coexistence of "fornm and "content" seened
to demand, inexorably, sone specific explanation, and the sinplest assunption
said that if the "forn favored life, then the content, too, ought somehow to
be simlarly "beneficial." If, on the other hand, one rejected the theory of a
"universal good will" that to the letter's direct life-giving action added
some correspondi ng nessage that benefited the addressee, then one was nore or
| ess condemmed to accept the dianetrically opposite formula, according to
whi ch the Sender of the benevolent, life-favoring message was encl osi ng
(diabolically) a content that could |l ead the receivers to destruction

If | say that one was condemmed to the diabolical interpretation, it is
not because such was ny personal opinion; |I sinply note the actual train of
t hought within the Project. The stubbornness that manifested itself in the
theorizing is evident throughout the published reports that tell the story of
HW. This stubbornness was al ways bipolar: either the letter was supposed to
represent an act of "benevol ent patronage," the giving of technol ogica
know edge, which our civilization considers the highest good; or else it was

an act of cunningly canmoufl aged aggression -- whereby that which would arise
fromthe materialization of the letter would strive to rule Earth, humanity,
or even to annihilate it. | always stood in opposition to this paralysis of

i magi nati on. The Senders coul d have been, for exanple, rational beings who

t ook advantage of an "energy opportunity": having earlier set in notion a
"biophilic em ssion," and afterward desiring to enter into comruni cation with
the intelligent inhabitants of planets, they could have nmade use, out of

si mpl e econony, of the energy source already in operation instead of
constructing special transnmitters for the purpose; they could have
superinposed on the neutrino streama particular text that did not necessarily
have anything to do with the streanmis "life-causing" character. By the sane

t oken, the neaning of a telegramthat we send does not stand in any one-to-one
relation with the properties of the el ectromagnetic waves of the wrel ess

t el egr aph.
Al t hough such a thing was conceivable, ideas like this had no follow ng
anong us. Sone of the hypotheses were even highly ingenious -- that, for

exanple, the letter worked "on two levels." It effected |Iife as a gardener
casts seed upon the ground; but later it came around again, to see if the
energent crop was "right." And then the letter was to act, on its "second"
level -- that is, through its content -- as the gardener's pruning shears: an
agent that would renove "degenerated psychozoic enclaves." This nmeant that the



Senders, summarily and without pity, sought to destroy those civilizations,
evolutionarily arisen, which had not devel oped "properly," the sort, for
exanpl e, that produced cl asses that were "sel f-devouring," "warlike," etc.
Thus the Senders tended, as it were, the beginning and the concl usi on of

bi ogenesi s, both the roots and the crown of the evolutionary tree. The content
part of the letter was designed to provide a certain type of undersirable
addressee with a razor, so that it could cut its own throat.

This fantasy, too, | rejected. The inage of a civilization that was
supposed to anni hilate, in so unusual a way, the "degenerated" or "retarded,"”
| dism ssed as yet another projection -- onto the unknown of the letter as an
"association test" -- of the fears characteristic of our age, and as not hi ng
nore. The Romey- Mol ler Effect appeared to indicate that the Sender held
exi stence -- in the formof life -- to be a good thing. But | was not prepared
to take the next step: either to attribute intentional kindness to the
i nformational "layer" of the code as well, or to set a negative sign upon it.

The "bl ack" conceptions came to their creators automatically, because what had
been given us by the letter they considered a Trojan horse, deserving only
suspi cion: an instrunment, but one that woul d subjugate Earth; a being, but one
who woul d rul e us.

Al these ideas beat between the diabolical and the angelic like flies
bet ween t he panes of a double window. | tried putting myself in the place of
the Sender. | would send nothing that could be used contrary to ny intentions.
To provide any kind of tool w thout knowi ng to whom woul d be |ike handi ng out
grenades to children. What, then, had been sent? A plan for an ideal society,
conplete with "illustrations" presenting the energy sources for that society
(in the formof Lord of the Flies)? But such a plan was a system dependent
upon its own elenents, that is, on the individual beings. There could exist no
one plan optimal for all places and tinmes. It would also have to take into
account the particular biology -- and | did not believe that nankind
represented, in this respect, any sort of cosm c constant.

It seenmed unlikely, at first glance, that the letter could be a
conmuni cation that was a fragment of an interplanetary dial ogue which we
happened by pure accident to overhear, because that did not jibe with the
constant repetition of the em ssion. A conversation, surely, did not consist
in one of the partners' repeating, in circles, year after year, the same thing
fromthe beginning. But, again, the tine scale entered into play here. The
conmuni cati on had streaned to Earth, unchanging, for at |east two years --
that rmuch was certain. Perhaps the "conversing" was bei ng done by automatic
devi ces, and the equi pment of one side would keep sending its statenment unti
it got the signal that the statenent had been received. In which case, the
repetitions could continue a thousand years, if the civilizations involved
were sufficiently distant fromeach other. W did not know whether or not the
"life-causing em ssion" could be the carrier of various contents -- which was,
a priori, quite possible.

Nevert hel ess, the "overheard conversation" version seened very unlikely.
When "questions" were separated fromthe "answers" they received by a tine
that was on the order of centuries, it was hard to call such an exchange a
"di al ogue." One ought to expect, instead, each of the parties to transmit to
the other inportant facts about itself. Therefore, we should have been
recei ving not one em ssion but at the very least two. That, however, was not
the case. The neutrino "ether," to the extent that the astrophysicists
instruments could tell, was conmpletely enpty -- except for that one
transm ssion band. This was perhaps the hardest nut of all to crack in the
nmystery. The sinplest explanation was that there was no di al ogue, no second
civilization, but only the one, sending out an isotropic signal. After such a
statenment, you went back to racking your brains over the double nature of the
signal. . . da capo al fine.

Yes, the letter could contain something relatively sinple. It could, for
exanpl e, be nerely the diagramof a machine for us to use to establish
conmuni cation with the Senders. It would be, then, the "blueprint of a



transmtter,"” with the "conmponents” the stuff of Frog Eggs. And we, like a
smal |l child puzzling over the plan of a radio kit, could nanage to assenbl e
not hi ng nore than a couple of the nost primtive screws. O the letter could
be an "incarnated" psychocosnol ogi cal theory, showing howintelligent life in
t he Metagal axy cane to be, how it was distributed, and how it functioned. Wen
one cast off one's "Mnichean" prejudices, those sotto voce suggestions that
the Sender had to wish us either good or evil (or good and evil at the sane
time, if, say, by his criteria his intentions toward us were "good," but by
ours "evil"), the guessing spawned ideas nore freely, ideas simlar to the
above, and becane a norass no |less immbilizing than the professional inertia
that had caught the enpiricists of the Project in the golden cages of their
sensational discoveries. They believed -- sone of them at any rate -- that by
studying Lord of the Flies one eventually could get to the bottom of the
nmystery of the Senders -- like untangling a thread. | felt that this was a
rationalization after the fact: since they had nothing except Lord of the
Flies, they clung to it in their investigation. | would have all owed that they
were right if the problem had bel onged to the natural sciences -- but it did
not. Froma chem cal analysis of the ink with which a letter is witten to us,
we will never deduce the intellectual attributes of the witer.

Perhaps it was necessary to put a rein on anbitions and approach the
intention of the Senders by gradual approximations. But here again cane the
burni ng question: Way had they conbined, in one thing, a message neant for
intelligent receivers and a biophilic effect?

It seened strange -- eerie, even. In the first place, genera
consi derations indicated that the civilization of the Senders had to be
incredibly old. The enmission of the signal -- by our best estimate -- required

a consunption of power on the order of at |east a sun. An expenditure |ike
that could not be a matter of indifference even to a society w elding a highly
devel oped astroengi neering technol ogy. The Senders therefore nmust have acted
in the conviction that such an "investment" paid -- though not for them --
paid in the sense of having real effectiveness in causing life. But at present
there were relatively few planets in the entire Metagal axy on which prevail ed

conditions that corresponded to Earth's of four billion years ago. Very few,
actual ly. The Metagal axy was a stellar-nebular organismwell past its prine;
in another billion years or so it would begin its decline toward old age. The

yout hful period of exuberant and viol ent planetary formation, from which had
energed, anong others, our own Earth, was over. The Senders must have known
this. It was not a matter of thousands of years, then, or even nmillions, that
t hey had been sending the signal. | feared -- how el se to nane the feeling

t hat acconpani ed such a thought? -- that they had been doing so for billions
of years! But if such was the case, then -- |eaving aside the probl em of our
total inability to imagi ne what forma society would assune after the passage
of such awesome geologic time -- the reason for the "two-sidedness" of the
signal turned out to be rather sinple, if not trivial. They could have been
sending, fromthe earliest times, the "life-causing factor" -- and then, when
they decided to take up interplanetary conmunication, instead of building
special transmitters and technol ogies for that purpose, found it was
sufficient to nake use of the em ssion stream al ready pul sing through the

Uni verse. Al that was needed was the right nodul ati on added to that carrier
wave. Was it, then, for sinple, engineering econony that they saddled us with
this riddle? But surely the problems presented by the nodul ati on program nust
have been technically and informationally nonstrous -- yes, for us they were,
but for then? Here, once nore, | lost the ground beneath ny feet. Meanwhile
the research went on: attenpts were nmade, in endl ess ways, to separate the
"informati onal conponent” of the signal fromthe "biophilic." None of them
wor ked. W& were baffled, but still unwilling to adnit defeat.



By the end of August, | was mentally drained, nore drained, | think
than | had ever been. The creative potential, the capacity to sol ve problens,
changes in a man in ebbs and flows, and over this he has little control. | had
| earned to apply a kind of test. | would read my own articles, those
considered the best. If | noticed in themlapses, gaps, if | saw that the
thing coul d have been done better, ny experinment was successful. If, however,
I found nyself reading with adnmration, that neant | was in trouble. Wich is
exactly what happened at the end of the sunmer. What | needed -- and | knew
this also fromyears of experience -- was distraction, not a rest.

| began dropping in nore often on Dr. Rappaport, ny neighbor, and we
tal ked sonetinmes for hours. About the stellar code itself we spoke rarely and
said little. One day | found himam d | arge packages from which spilled
attractive, gl ossy paperbacks with mythical covers. He had tried to use, as a
"generator of ideas" -- for we were running out of them-- those works of
fantastic literature, that popular genre (especially in the States), called
by a persistent nisconception, "science fiction." He had not read such books
bef ore; he was annoyed -- indignant, even -- expecting variety, finding
nmonot ony. "They have everythi ng except fantasy," he said. Indeed, a m stake.
The authors of these pseudo-scientific fairy tales supply the public wth what
it wants: truisns, cliches, stereotypes, all sufficiently costumed and made
"wonderful " so that the reader may sink into a safe state of surprise and at
the sane tinme not be jostled out of his philosophy of life. If there is
progress in a culture, the progress is above all conceptual, but literature,
the science-fiction variety in particular, has nothing to do with that.

My conversations with Dr. Rappaport were of value to nme. Characteristic
of himwas a predatory and uncerenoni ous manner of formulation, which | would
have |iked to make my own. The topics of our discussions were school boyi sh: we
held forth on Man. Rappaport was a bit of a "thernodynam c psychoanal yst"; he
decl ared, for instance, that really all the basic drives providing the notive
force for human action could be derived directly from physics -- but physics
in the broadest sense of the word.

The urge to destruction is deducible fromthernodynanics. Life is a
fraud, an attenpt at enbezzl enment, seeking to circumvent |aws ot herw se
i nevitable and inplacable; insulated fromthe rest of the world, it
i mediately enters the path of decay, and that inclined plane Ieads to the
normal state of matter, to the permanent equilibriumthat is death. In order
to continue living, life nust feed on order, but because there is no order --
none highly organized -- other than life, it is condemmed to consune itself.
It nust destroy to live, nmust take its nourishnent fromsystens that are
nouri shnment only to the extent that they can be ruined. Not ethics but physics
determ nes this | aw

Schr odi nger was probably the first to observe this; but he, enanored of
his Greeks, failed to consider what could be called, to quote Rappaport, the
shane of life, the immanent stain rooted in the very structure of existence. |
took issue, citing the photosynthesis of plants: they did not destroy, or at
| east did not need to destroy, other living organisns, thanks to their
utilization of solar quanta. Rappaport replied that the entire Animal Ki ngdom
parasitized the Plant Ki ngdom

The second quality of man, and one he shared with nearly all organisns,
sexuality, could also be derived -- Rappaport went on -- fromstatistica
t hermodynamics, in its informational aspect. Entropy, which |urked behind
every ordered system always caused information, whenever transmtted, to
undergo loss. To counteract this fatal noise, to perpetuate this tenporarily
secured order, it was necessary to conpare oneself constantly with a
"hereditary text." Such collating, or "proofreadi ng," whose purpose was to
renove "errors," becane the reason and justification for the rise of
bi sexuality. And therefore sex had its origins in the informational physics of



transm ssion, in conmmunication theory. The collation of the genetic materi al
in each and every generation was inperative, a sine qua non, if life was to
maintain itself; all the rest -- the biological, algedonic, psychol ogical
cultural -- was the derivative, the forest of consequences that grew fromthat
single hard kernel formed by the | aws of physics.

| pointed out to himthat by that argunent he was universalizing
bi sexuality, nmaking it a constant in the Cosnos. He only smiled; he never
answered directly. In another age, another era, he would have been, | am
certain, a stern nystic, a builder of systems; in our era nade sober by an
over abundance of discoveries, which tore apart |ike shrapnel every systenic
coherence, an era which both accel erated progress as never before and was sick
to death of progress, he was only a comentator and an anal yst.

He told ne once, | renmenber, that he had considered the possibility of
creating something in the nature of a metatheory of philosophical systens, or
for that matter a general programthat would facilitate the automation of such
a creation: an appropriately set machi ne woul d produce, first, the systens
already in existence, and then, in the gaps |left by oversight or insufficient

rigor on the part of the great ontologists, it would create new ones -- wth
t he ease of a machi ne producing screws or slippers. And he even began work on
this -- put together a dictionary, a syntax, set up rules of transposition

categories, hierarchies, a sort of metatheory of types semantically extended
-- but then he saw that the task was an enpty ganme not worth the effort, for
nothing resulted fromit but the possibility of generating those networks,

checkerboards, edifices -- those crystal palaces, if you like -- built of
words. He was a m santhrope, and I was not surprised to see by his bed -- as
by mine was the Bible -- a book of Schdépenhauer. The notion of substituting

the concept of WII for the concept of matter seened anusing to him

"You mght just as well call WII the nystery," he said, "and quanti ze,
beam diffract with crystals, and dilute and concentrate that. And if one
should find that WII can be totally separated out fromthe interior of
sentient beings, and in addition have attributed to it sone kind of

"self-motion' -- that predilection for eternal bustling about which is so
exasperating in atons, since it makes for nothing but problens, and | do not
mean only mat hematical -- what, then, would keep us fromagreeing with

Schépenhauer?" He claimed that the tinme for a renai ssance of the
Schépenhaueri an vi sion was com ng. However, he was far from being an apol ogi st
for that small, rabid German.

"Hi s aesthetic is inconsistent. But, then, perhaps he was unable to
express this; the genius tenporis, perhaps, did not allowit. In the 1950's I
once had occasion to witness an atomic test. Did you know, M. Hogarth" --
that was what he always called nme -- "that there is nothing nore beautiful
than the col ors of a rmushroom cl oud? No description, no col or photograph can
do justice to that wonder, which lasts ten, twenty seconds. The dirt rises,
pul l ed up by the suction when the fireball expands. Then the sphere of fl ane,
i ke a runaway ball oon, disappears in the clouds, and the whole world, for a
nmonent, is a sculpture in pink -- Eos Pterodaktylos. . . The nineteenth
century firmy believed that what was nurderous nust be hi deous. Today we know
that it may be nore beautiful than cherry orchards. Afterward, all flowers

seem faded, dull -- and this happens in a place where radiation kills in a
fraction of a second!"

| listened, ensconced in an arnchair, and now and then, | confess,
lost the thread of what he was saying. My brain, like an old horse pulling a
mlk truck, stubbornly returned to the sanme route, the code; | had to force
nmysel f not to go back to that ground, because it seenmed to ne that if | left

it fallow, sonething m ght germ nate there by itself. Such things happen
soneti nes.

| also had talks with Tihaner Dill -- that is, with Dill Junior, the
physicist. | knew his father, but that is a story initself. Dill Senior
taught mat hematics at Berkeley. He was, in those days, a fairly well known
mat hemati ci an of the ol der generation and had a reputation as an excell ent



teacher -- even-tenpered, patient, though demanding. Wiy | did not find favor

in his eyes, | do not know. It is true that we differed in our style of

thinking; | was fascinated by ergodic processes, a field that Dill made |ight
of . Still, I always had the feeling that the problemhad to do with nore than
mat hematics. | went to himwith ny ideas -- to whomelse was | to go? -- and

he snuffed me out |ike a candle, brushing aside what | w shed to present,
di stinguishing in the meantine ny coll eague Myers. He hovered over Myers as
over a new rosebud.

Myers followed in his footsteps, and | have to adnit that he was not bad
at conbinatorial analysis -- a branch, however, that even then | considered to
be dried up. The student devel oped the idea of the nentor, so the mentor
pl aced his faith in the student -- and yet it was not that sinple. Could it
have been that Dill felt an instinctive, aninmal antipathy toward me? Was | too
forward, too sure of nyself and of nmy future? Cbtuse | npbst certainly was; |
under st ood nothing. On the other hand, | bore absolutely no grudge agai nst
him Mers, it is true, | detested. | can still renenber the silent delight I
experi enced when, many years later, | happened to run into him He was working
as a statistician in sone autonobile conpany -- General Mdtors, | think

But the fact that Dill had failed so conpletely in his choice of protégé
was not enough for ne. It was not that | wanted hi mvanqui shed; | wanted him
converted to a belief in me. | do not think |I ever finished any |arger paper
in all nmy younger work without imagining Dill's eyes on the manuscript. Wat
effort it cost ne to prove that the Dill variable conbinatorics was only a
rough approxi mati on of an ergodic theorenml Not before or since, | daresay, did
| polish a thing so carefully; and it is even possible that the whol e concept
of groups later called Hogarth groups came out of that quiet, constant passion

with which | plowed Dill's axioms under. And then, as if wanting to do
somet hing in addition, though now there was nothing really left to do,
pl ayed the metamathematician -- in order to survey that entire anachronistic

i dea fromabove, as it were, in a kind of dynpian footnote. Mre than one of
t hose who had already predicted a soaring flight for me were surprised at this
mar gi nal interest of mne.

O course | did not reveal to anyone the real notive, the hidden reason
behi nd that work. What did | actually expect? Not, certainly, that Dill would
cone to appreciate nmy worth, woul d apol ogi ze about Myers, would adnit how
greatly he had been m staken. The thought of that hawklike, hale, seeningly
agel ess ol d man going to Canossa was too absurd for me to entertain it even
for a noment. So | had nothing specific in mnd as a dreamto cone true: the
thing was too enbarrassing and petty for that. Sonetimes a person who is
val ued, respected, even |loved by all, cares npost, in the innernost recess of
his soul, about the opinion of someone who stands uninterested outside the
circle of admrers, and who nmay be, in the eyes of the world, of no particular
i mportance, a nediocrity.

What was Dill Senior, in the final analysis? A rank-and-file professor
of mathematics. There were dozens like himin the States. But such rationa
argunents woul d not have hel ped me, especially since at that tine | had not
acknow edged even to nyself the meaning and ai mof the idiosyncrasies in ny
anbition. And yet, when | received fromthe publisher the fresh, stiff copies

of nmy articles, bright as if bathed in new glory, | would have |ucid nonents;
before me would appear Dill, dry, thin as a beanpole, inflexible, his face
like a portrait of Hegel -- and | hated Hegel, | could not read him because
he was so sure of hinmself, as if the Absolute Itself spoke through his lips
for the greater glory of the Prussian state. Hegel, | realize now, had nothing
to dowithit; I had put himin the place of another person

Afewtinmes | saw Dill at conferences, froma distance; | steered clear,

pretendi ng not to recognize him Once he hinself began talking to ne,

politely, vaguely, but | excused nyself, said that | was just |eaving. There
was really nothing I wanted fromhimnow, it was as if he were necessary to ne
only in the world of the imagination. The publication of nmy major opus was
foll owed by a shower of praise, by a first biography; |I felt close to an



unexpressed goal, and that was when our paths crossed. Runmors of his illness
had reached nme, yes, but | had not thought that it could alter the nan so
much. | saw himin a supermarket. He was pushing a cart filled with cans,
directly in front of me. I followed. There was a crowd all around us. In a
qui ck, furtive glance | noticed his pouchlike, swollen cheeks, and with the
di agnosis cane a feeling akin to despair. Here was a shrunken, pot-bellied old
man with dull eyes and a slack jaw, dragging his feet in |arge gal oshes. Snow
nmelting on his collar. He pushed his cart, was pushed by the crowd, and
hurriedly stepped back and away, as though in fear; | wanted only to | eave as
qui ckly as possible -- to flee. In an instant | had | ost an eneny, who
probably had no idea, ever, that he was an enemny. For sone tine afterward, |
felt an enptiness, as if after the |oss of someone very close. That kind of
stinmulating chall enge, denmandi ng the concentration of all one's mental power,
was suddenly gone. Probably the Dill that followed ne constantly and | ooked
over my shoul der at the marked-up manuscripts never existed. Wen | read,
years later, of his death, | felt nothing. But there long remained in ne the
wound of that vacated pl ace.

| knew that he had a son, but | first net Dill Junior only in the
Project. The nother, it seens, was Hungarian; hence that peculiar nanme, which
brought to my mind Tanerlane. Though a junior, he was no | onger young. He was
one of those aging youths. There are people who are as if destined to be one
age only. Baloyne, for exanple, is headed for a great patriarch; that appears
to be his proper form and he hastens to achieve it, know ng that not only

will he not |ose his vigor then, but in addition will wax Biblical and thus
stand outside any suspicion of weakness. Then there are those who preserve the
features of irresponsible adol escence. Dill Junior was that way. From his

father he inherited an aspect of solemity, a |aboriousness of gesture: he
certainly did not belong to the category of people who do not worry what their
hands or face are doing at a given nonent. He was what is called a "restless
physicist,"” in somewhat the same way as | was a restless mat hemati ci an
because he repeatedly shifted fromfield to field. For a while he worked in
Ander son' s bi ophysics group. W struck up a friendship at Rappaport's place;

this cost me a little effort, because |I did not really Ilike Dill, but I
overcanme ny feelings for the sake of his father's nenory. If this does not
quite make sense to the reader, | can only say that it does not quite make

sense to ne, either, but that is the way it was.

Mul ti specialists, sonmetines called by us "universalists," were greatly
val ued; DIl had been one of the creators of the Frog Eggs synthesis. But
topics directly connected with the Project were, at Rappaport's evening
col l oqui a, usually avoi ded. Before working with Anderson, DIl had been --
under the auspices of UNESCO | think -- a nenber of a research teamthat was
supposed to cone up with proposals for counteracting the popul ati on expl osi on
He tal ked of this with satisfaction. There were a few bi ol ogists there,
soci ol ogi sts, and geneticists, besides the anthropol ogi sts. And, of course,
celebrities in the formof Nobelists.

One of the last considered nuclear war to be the only salvation froma
sea of bodies. His logic was flaw ess. Neither pills nor propaganda sl owed the
birthrate. Inperative was "managenent intervention” on the famly level. The
probl em was not that every scheme sounded either gruesome or grotesque -- as,
for example, the proposition that a "child license" be granted only upon a
citizen's accumul ation of a certain nunmber of points, points given for
psycho- physi cal assets, for skills in rearing, and so on

It was possible to devise various nore or less rational prograns, but it
was not possible to put theminto operation. In the end the thing always |ed
to an infringenent on those freedons that no social order since the birth of
civilization had dared to touch. Not one of the nodern governnents had
sufficient power, or sufficient authority, for that. It would have neant doi ng
battle with the nmightiest of human drives, and with the majority of churches,
and with the very foundation of the rights of man, hallowed by tradition. On
the other hand, after an atomic cataclysmthe strict state control of narriage



and chil dbeari ng woul d be an i mediate and vital necessity, for otherw se the
genetic plasm damaged by the radiation would give rise to an endl ess nunber of
nmonsters. This energency control could then be replaced gradually by a | ega
system admi ni stering the propagation of the species, beneficially guiding its
evol ution and nunerical force.

Nucl ear war was, granted, a dreadful and heinous thing, but its
| ong-term consequences could turn out to be salutary. It was in this spirit
that one portion of the scientists spoke out; others objected, and no
recomendati on coul d be agreed upon between them

This story upset Rappaport; and the nore coolly Dill responded, with his
faint smle, the nore heated Rappaport becane.

"Placi ng Reason on the throne as ruler," said Rappaport, "is equival ent
to putting oneself in the hands of a |ogical madness. The joy of a father
occasi oned by the fact that his child resenbles himhas no rational basis,

especially not if the father is an untalented, run-of-the-m |l individual
ergo, we shoul d establish sperm banks, whose donors will be the nmpst useful to
society, and will by artificial insenmination breed children who are simlar to

such sires and therefore of value. The uncertainty connected with setting up a
famly can be seen, socially, as nuch wasted effort; ergo, we should pair up
peopl e according to selection criteria that provide for a positive correlation
of the physical and psychological traits of the partners. Desires not
satisfied give rise to frustrations, which disturb the snmooth running of
soci al processes; ergo, we should satisfy all desires, either naturally or by
means of technol ogi cal equivalents, or else, enfin, we should renove through
chem stry or surgery the centers that produce those desires.

"Until twenty years ago, a trip fromEurope to the States took seven
hours; at a cost of eighteen billion dollars, that tine was reduced to fifty
mnutes. It is known, now, that, given the expenditure of further billions,
this flight tine can be cut in half. A passenger, sterilized in body and m nd
(lest he bring into our great land either Asian flu or Asian ideas), punped
full of vitam ns and videotapes, will be able to nove fromcity to city, from
continent to continent, and fromplanet to planet -- with ever-increasing
speed and security. And the vision of all this phenonenally efficient,
solicitous machinery is supposed to take our breath away, so that we never get
around to asking what exactly is gained by these |ightning-fast
peregrinations. Such speeds used to be too nuch for our old, aninmal body;
travel from hem sphere to heni sphere, when too sudden, would disrupt its
circadian rhythm But, fortunately, a drug has been found to nullify that
di sruption. True, the drug sonetimes causes depression, but there are other
drugs to raise your spirits. They do cause heart disease. But, then, one can
i nsert polyethylene tubes into the coronary arteries to prevent themfrom
cl oggi ng.

"A scientist, in this sort of situation, behaves like a trained el ephant
made to face an obstacle. He uses the strength of his intellect the way the
el ephant uses its nuscle -- on comand -- which is npbst conveni ent, because
the scientist can agree to anything if he is responsible for nothing. Science
is turning into a nonastery for the Order of Capitulant Friars. Logica
cal culus is supposed to supersede man as a noralist. W subnmit to the
bl ackmai |l of the 'superior know edge' that has the tenerity to assert that
nucl ear war can be, by derivation, a good thing, because this follows from
sinmple arithnmetic. Today's evil turns out to be tomobrrow s good; ergo, the
evil is also, to sonme extent, good. Qur reason no |onger heeds the intuitive
pronmptings of enotion; the ideal is the harnony of a perfectly constructed
mechani sm an ideal that civilization as a whole, and its every nenber taken
separately, nust neet.

"Thus the neans of civilization replace its ends, and human conveni ences
substitute for human val ues. The rul e whereby corks in bottles give way to
nmetal caps, and netal caps to little plastic lids that snap on and off, is
i nnocent enough; it is a series of inprovenents to make it easier for us to
open containers of liquid. But the same rule, when applied to the perfecting



of the human brain, beconmes sheer madness; every conflict, every difficult
problemis conpared to a stubborn cork that one should discard and repl ace
wi th an appropriate |abor-saving device. Bal oyne naned the Project 'H s
Master's Voice,' because the notto is ambiguous: to which master are we to
listen, the one fromthe stars or the one in Washington? The truth is, this is
Operation Sgueeze -- the squeeze being not on our poor brains but on the
cosmi c nessage, and God help the powerful and their servants if it succeeds.”
Wth such evening conversations we anused ourselves during the second
year of |abor at HW, in a growi ng atnosphere of foreboding, which was to be
borne out shortly by a thing that gave Operation Squeeze a sense that was no
| onger ironic, but nenacing.

10

Al t hough Frog Eggs and Lord of the Flies were the same substance, only
preserved in different ways by the biophysicists and biol ogists, in each
territory it was de rigueur to use the I ocal nane exclusively. This,
thought, illustrated a certain small but characteristic feature of the history
of science, because neither the fortuitous bends in the road of research nor
t he accidental circunstances assisting at the birth of a discovery ever
conpl etely detach thenselves fromits final form Indeed, it is not easy to
recogni ze these relics, for the reason that, fossilized, they becone enbedded
in the heart of all later theories and formulations, like a print of a
coi nci dence which turns to stone, to an iron rule of thought.

Before | could see Frog Eggs for the first time at Rommey's | ab, | was
given the now standard initiation required for all arrivals fromthe outside
world. First | listened to the brief, taped lecture for VIPs, which | quoted
earlier; then a two-mnute ride on the subway took nme to the
chemi cal - synthesis building, where | was shown a thing towering in a separate
hal| beneath a three-story glass dome, resenbling the skeleton of a dragonfly
larva blown up to the size of a brontosaurus; it was a three-di mensional node
of one nol ecul e of Frog Eggs. The individual atom c groups were represented by
grapel i ke spheres of black, purple, violet, and white, connected by clear
pol yet hyl ene tubes. Marsh, a stereo-chemist, pointed out to nme the ammmonia
radi cal s, the al kyl groups, and, |ooking like strange flowers, the "nol ecul ar
di shes" that absorbed the energy from nucl ear reactions. These reactions were
denonstrated by a machine that |lit up, in turn, the fluorescent tubes and
bul bs hi dden inside the nodel, which gave the effect of a cross between a
futuristic billboard and a Christnas tree. Because it was expected of ne, |
showed admiration, and then continued on

The actual processes of the synthesis took place in the |ower |evels of
t he buil ding, under the supervision of programmng computers, in cylinders
i nsul ated wi th heavy shiel ding, because at certain stages fairly penetrating
radi ati on was given off, though the radiation would subsi de when the synthesis
reached its conclusion. The main synthesis hall occupied an area of four
t housand square nmeters. Fromthere the path led to the so-called silver vault,
where -- as in a treasury -- lay the substance dictated by the stars. There
was a round, wi ndow ess chanber there, with silver walls polished |ike
mrrors; | once knew why this was necessary, but have forgotten. Bathed in the
cold light of fluorescent tubes, atop a massive pedestal, stood a glass tank
like a |l arge aquarium enpty -- except that on the bottomof it rested a | ayer
of a highly opal escent, motionless, bluish fluid.

A sheet of glass divided the roomin half, with an openi ng opposite the
tank. Mounted at the opening and heavily fortified was a robot mani pul at or
Marsh first | owered the beak of an instrument resenbling surgical forceps to
the surface of the liquid; when he lifted it, fromthe end hung a sparkling



thread that did not at all resenble a sticky fluid. It |ooked as if the

vi scous substance had di scharged fromitself an elastic but sufficiently hard
fiber that oscillated lazily like a string. Wen he | owered the mani pul at or
again and shook it deftly so that the fiber fell off, the surface of the
liquid, shining with reflected light, did not accept it. The fiber contracted,
t hi ckened, turned into a kind of gleamng |arva, and began inching its way
along like a caterpillar; when it touched the glass, it stopped and turned.
This |l asted about a minute. Then the curious creature blurred, its outlines

di ssolved, and it was sucked back into the parent.

This "caterpillar trick"™ was of little significance. Wien all the lights
were turned of f and the experinent was repeated in the dark, | observed, at a
certain nmonent, a very weak but clear flash, as if between the bottom of the
tank and the top there blazed, for a fraction of a second, a snmall star. Marsh
told ne later that this was not |umi nescence. Wen the thread was broken off,
in that place a nononol ecul ar | ayer resulted, which was no | onger able to keep
t he nucl ear processes under control, and one had then a sort of microscopic
chain reaction -- but the flash was a secondary effect, because the activated
el ectrons, knocked into higher energy |evels and | eaving theminstantaneously,
gave of f an equival ent anmount of photons. | asked if they saw any chance of
practical application of Frog Eggs. They had fewer expectations now than right
after the synthesis, because Frog Eggs behaved like a living thing in the
respect that, just as living matter utilized the energy of chenical reactions
exclusively for itself, so did Frog Eggs not allow any expropriation of its
nucl ear energy.

On Gotius's team which had manufactured Lord of the Flies, the
protocol was quite different. There, one took extraordi nary precautions to go
down to the | ower laboratory. | honestly do not know whether Lord of the Flies
was placed two floors underground because of its nane, or whether it had been
so christened because it originated in subterranean quarters that brought to
m nd a kind of Hades.

First, one put on protective clothing: a large transparent suit conplete
with a hood and strap-on oxygen container. This involved a little trouble,
which, for all its realism had an elenent of ritual. As far as | know, no one
has yet studied the behavior of scientists in the |laboratory fromthe
ant hr opol ogi cal point of view although there is no doubt in ny mnd that not
everything they do is necessary. The sane preparations and experi nental
activities can be carried out in many different ways, but once a certain
procedure is established it becones, in a given circle, in a given school, a
customwith the force of a rule -- of a dogma, practically.

| visited Lord of the Flies escorted by two people; the | eader was
little Gotius. W set out only after oxygen, with the turn of knobs, was |et
into our transparent outfits, so that each of us resenbled a gl eam ng bal |l oon
with its own personal pit inside. A so before departure, the suits were
checked for seal -- very sinply, by running the flame of a candl e over
particul ar spots where the pressure was a bit higher. The operation brought to
m nd sonme act of sorcery, with the burning of incense.

Al this, taken together, formed a stern, solemm whole, a scene as if in
cerenoni al slow nmotion, caused no doubt by the fact that one could not nove
qui ckly in that shining balloon of polyethylene. Mreover, it was not
particularly easy to converse, enfolded in such an envel ope, and so
conmuni cati on by pantom me added to the growi ng inpression that | was taking
part in a religious service. One could of course argue that the suit offered
protection agai nst beta rays, that, while it nmay i ndeed have i npeded novenent,
at the sane time -- being transparent -- it allowed one to see well, etc., but
| believe that | could have thought up, without much difficulty, another
procedure, one |ess picturesque, perhaps, but at |east free of subtle
allusions to the synbolic sense of the name of Lord of the Flies.

In a special roomwith a concrete floor, a kind of stonework casing
surrounded a vertical well. One by one we descended into it, down an iron
| adder enbedded in the stone, our suits rustling unpleasantly. Unpleasant also



was the heat that built up inside those oversize fish bladders. At the bottom
was a narrow tunnel, a little Iike a passageway in an old mine, illumnated at
regul ar intervals by lanps with grates. But Gotius's people, | nust admt,
did not supply these trappings; the research team had sinply made use of the
underground part of the building, which at one tinme was to have served a nore
mlitary purpose, connected with the thernonucl ear expl osions of the testing
ground. After sixty or seventy yards the walls began to gleam they were
covered by a silver sheet netal, mrrorlike -- the only detail the same as in
the "silver vault" of the biophysicists. But this was not noticed, just as one
does not notice the erotic aspect of nudity in a doctor's office: our
perception is governed by the totality of the resultant effect and not the
nature of its individual elenments. The silver of the walls of the

bi ophysi ci sts evoked the sterility of a kind of sanctum of surgery, but in the
underground corridor it took on a nore nysterious character. As in sone

carni val funhouse, the reflections of our bladdered forns were nultiplied and
al tered.

In vain | | ooked around; the corridor ended in a wide but blind recess.
To one side, at the height of ny head, | saw a tiny iron door, which Gotius
opened, revealing a sort of enmbrasure or |oophole in the thick wall; both ny

conpani ons stepped aside, so that | mght have an unobstructed view The
aperture was covered, on the other side, by a reddish slab, something in the
shape of a slice of neat, pressed tight against the thick glass. Through the
hood t hat went over ny face, through the even bl owi ng of the oxygen fromthe
bottle, | felt, on the skin of ny forehead and cheeks, a pressure that seened
to come not only fromthe heat. As | watched longer, | noticed a novenent,
extremely slow and not conpletely even, as if of the foot -- skinned and gl ued
to the glass -- of a giant snail trying to crawl by futile contractions. The
mass behind the glass seened to push against it with unknown force -- crawing
slowy, but incessantly, in place.

Gotius politely but firmy noved ne away fromthe opening, shut the
smal | arnmored door, and took fromthe bag slung over his shoul der a flask,
i nside which were several common houseflies clinging to the sides. \Wen he
brought the flask near the closed hatch -- and he did this in a neasured,
grave way -- the flies at first froze, then opened their little wings, and in
the next nonment were whirling in the flask like black bullets gone nmad. It
seened to me that | could hear their furious buzzing. Gotius noved the
container a little closer to the hatch, and the flies beat with even greater
viol ence. Then he returned the flask to his satchel, turned, and headed back
to the kitchen.

Finally I learned the origin of the nane. Lord of the Flies was Frog
Eggs -- but in a quantity exceeding two hundred liters. This transformation,
however, took place by degrees. As for the truly remarkable effect with the
flies, no one had the foggi est notion of its mechanism particularly since,
apart fromthe flies, very few hynenoptera displayed it, and spiders, beetles,
and a multitude of other bugs carried patiently by the biologists down to this
cavern showed no reaction whatever to the presence of the substance heated by
the processes within it. There was talk of waves, of radiation -- at | east
not, thank God, of telepathy. In flies whose abdom nal ganglia were
phar macol ogi cal | y paral yzed the effect did not take place. But this finding
was, after all, trivial. The poor flies were narcotized; every possible thing
was rempoved fromthemin turn -- now their | egs were inmobilized, now their
wings -- but all that was learned, in the end, was that a heavy l|layer of a
dielectric effectively shielded the effect. This was, then, a physical, not a
"supernatural " phenonenon. Well, of course. But what caused it remai ned
unknown. | was assured that the thing would be explained -- a special group of
bi oni ci sts and physicists were working on it. If they di scovered anyt hi ng,
have yet to hear of it.

But Lord of the Flies presented no danger to the living organisns found
inits vicinity. Even the flies, in the end, were not harned.
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Wth the arrival of autum -- on the cal endar only, because the sun
stood as hi gh above the desert as it had in August -- | renewed ny efforts,
though | cannot say that it was with renewed vigor, on the code. \What was
considered, in the Project, the greatest success -- and which definitely was
that, fromthe technol ogical point of view-- the synthesis, that is, of Frog
Eggs -- | not only neglected in ny theorizing, but actually ignored, as if of
the opinion that that singular product was illegitimte. Those who had created
it accused me of having an irrational prejudice, a personal aversion toward
t he substance, ridiculous as that sounded. They al so suggested -- Dill, for
one -- that the sonmewhat theatrical ponp and circunstance with which the
peopl e of both research teans treated the "nucl ear nucil age" had caused in ne
a col dness toward Lord of the Flies itself; or that | resented the fact that
the enpiricists had added to one nystery, that of the code itself, a second,
the nystery of a material whose purpose was unknown.

| did not agree. The Rommey Effect, too, had increased our ignorance,

but init I saw-- at least then -- a chance of getting at the attitude of the
Senders, and thereby at the very content of the message. In the hope of
enriching ny imagination, | studied a rmultitude of papers on the history of

readi ng the genetic code of man and the animals. At times it seened to ne,
obscurely, that a parallel of the phenonenon confronting nme was the

"doubl eness" of every organism in the sense that an organismis both itself
and the medi um of information addressed, causally, to the future, since to its
descendant s.

But what could one do with such an anal ogy? The arsenal of conceptual
ways and means that the era had to offer seemed to ne appallingly bare. CQur
know edge has grown to gigantic proportions only as far as man, not the world,
i s concerned. Between the cumul ative, explosive, spearheadi ng expansi on of
i nstrumental technol ogi es and the biol ogy of nman there arises, before our
eyes, an inexorably increasing gap; it divides humanity into a front Iine of
foragers of information, with rear guards and reserves, and the abundant
masses bl essed with equilibrium because their heads are stuffed with
i nformational pap, no |less prefabricated than the variety made for the
digestive tract. Now is beginning a great anthill proliferation, because the
t hreshol d has been crossed -- exactly when, no one knows -- beyond which the
store of accumul ated know edge can no | onger be enconpassed by any single
m nd.

Not so rmuch to amass still nore know edge as first to invalidate its
vast deposits in those areas where | ess inportant and therefore superfl uous
information lies -- that seens to ne to be the first duty of contenporary

sci ence. The technol ogi es of informati on have created, supposedly, a paradise
i n which anyone who desires to can know everything; but this is a conplete
fiction. Selection, tantanbunt to resignation, is as unavoi dabl e as breat hi ng.
If humanity were not being constantly goaded, provoked, and kindl ed by
the [ ocal mutual gnawi ngs of nationalisns, by collisions of interests (often
nore apparent than real), by surfeits concentrated at certain points on the
gl obe al ongsi de concentrations of want (yet surely by now we have the
capability, in principle at |east, anong all our technol ogical arts, of
resol ving such contradictions) -- humanity, perhaps, mght finally realize the
extent to which these snmall, bloody fireworks, operated at a distance by the
nucl ear capital of the Superpowers, blind it to what neanwhile is taking place
"by itself," what runs | oose and is under no control. Politics views the globe
exactly as it did in the preceding centuries (but now translunar space is
i ncluded) -- as a chessboard for contests. But all along, that board has been
surreptitiously changing; it is no nore a stationary ground, a foundation, but



araft, afloat and splintering under the blows of unseen currents that are
carrying it in a direction in which no one has been | ooki ng.

Forgive ne this flight of metaphor. But, yes, futurologists have been
multiplying like flies since the day Hermann Kahn made Cassandra's profession
"scientific," yet sonehow not one of them has cone out with the clear
statenment that we have whol |y abandoned ourselves to the nercy of
technol ogi cal progress. The roles are now reversed: humanity becones, for
technol ogy, a neans, an instrunent for achieving a goal unknown and
unknowabl e. The search for the ultimate weapon has turned scientists into
seekers of a philosophers' stone that differs fromthe alchem sts' dreamin
one respect only, that it definitely exists. The reader of futurologica
papers has before himgraphs and tables printed on gl ossy paper and inform ng
himas to when hydrogen-heliumreactors will appear and when the tel epathic
property of the mind will be harnessed for conmercial use. Such future
di scoveries are foreseen with the aid of mass pollings of the appropriate
specialists -- a dangerous precedent, in that it creates the fiction of
know edge where fornmerly it was generally conceded that there was conplete --
but complete -- ignorance.

One has only to | ook through the history of science to reach the nost
pr obabl e concl usion: that the shape of things to cone is deternined by things
we do not know today, and by what is unforeseeable. The situation has been
conplicated in a new way by a "mrror pas de deux," since one side of the
wor |l d has been obliged to copy, as accurately and as rapidly as possible,
everything that has been done by the other in the field of armanents. And
often it is inmpossible to tell who takes a certain step first, and who nerely
imtates it faithfully. The inagination of humanity has beconme, in a sense,
frozen in place, transfixed by the vision of atomic annihilation -- which
however, has been sufficiently evident to both sides for themto abort its
materi alization. The fascination with scenarios of the thernonucl ear
apocal ypse, witten by strategists and scientific advisory councils, has
paral yzed m nds to such an extent that no attention is paid to other -- and
who knows if ultimately not nmore dangerous -- possibilities hidden in
progress. Because the state of equilibriumis continually being underm ned by
new di scoveries and inventions.

In the seventies, for a while, the ruling doctrine was the "indirect
econom c attrition" of all potential enem es; Secretary of Defense Kayser
expressed this with the maxim"The thin starve before the fat | ose weight."
The conpetition-duel in nuclear payl oads gave way to a missile race, and that
inturn led to the building of nore and nore expensive "antimssile mssiles.”
The next step in the escalation was the possibility of constructing "l aser
shields," a stockade of gamma | asers which would line the perineter of the
country with destroyer rays; the cost of installing such a systemwas set at
four hundred to five hundred billion dollars. After this nove in the ganme, one
coul d next expect the putting into orbit of giant satellites equipped with
ganma | asers, whose swarm passing over the territory of the eneny, could
consume it utterly with ultraviolet radiation in a fraction of a second. The

cost of that belt of death would exceed, it was estimated, seven trillion
dollars. This war of economic attrition -- through the production of

i ncreasi ngly expensive weaponry that thereby placed a severe strain on the
whol e organi sm of governnent -- although seriously planned, could not be

carried out, because the building of super- and hyperlasers turned out to be
i nsurnountably difficult for the current technology. This time merciful

Nat ure, her own inherent nechani sms, saved us from ourselves; but this was,
after all, only a fortunate accident.

Such was the global thinking of the politicians and the strategy of
science dictated by it. Meanwhile, the entire historical tradition of
civilization had begun to cone apart on us, like the cargo of a ship rocked
too violently. The great historico-phil osophical concepts inpaired at their
foundati ons, the great syntheses based upon val ues inherited fromthe past,
were turning into brontosaurs dooned to extinction; they would be shattered on



t he unknown shore of the next discoveries to cone into view. There was now no
| onger any power, or any nonstrousness, hidden in the bowels of the material
worl d that would not be dragged out onto the scene as a weapon the nonent it
showed itself. So in reality we were playing not with Russia, but with Nature
hersel f, because it was Nature and not the Russians that determ ned what

di scovery woul d next be bestowed upon us; and it woul d have been nmadness

i ndeed to think that we were the apple of Nature's eye and that she woul d
provide us only with those things which would prompote the survival of the
speci es. Any chance of the appearance, on the scientific horizon, of a

di scovery that would guarantee our total supremacy on the planetary scale
woul d spur efforts and investments, because whoever reached that goal first
woul d becore the undi sputed | eader of the globe. People comonly spoke of
this. But how could one believe that the weakened opponent woul d submit
passively to the yoke inposed on hin? No, this entire doctrine was

sel f-contradictory, anounting to, at one and the sane time, the destruction of
t he existing bal ance of forces -- and its constant renewal .

W found ourselves, as a civilization, in a technological trap, where
our fate was now to be decided entirely by the arrangenment of certain
rel ati onshi ps, not yet known to us, between |levels of energy and matter. Wen
| said such things, | was usually called a defeatist, especially anong the
scientists who were renting their consciences out to the State Departnment.
Humanity, in a rmutual clutching at hair and throats, as long as it went from
canel s and nmules to chariots, carts, coaches, and to airplanes, steam engi nes,
tanks, could still count on surviving -- by breaking the fetters of this race.
In the mddle of the century a total fear paralyzed politics, but did not
change it; the strategy remained the sane. Days were put before nonths, years
over centuries, but the reverse should have been done; the idea of seeing to
the wel fare of the species should have been witten on the standards; the
t echnol ogi cal ascent should have been bridled, to keep it from becomnming a
fall.

In the nmeantinme, the material gap w dened between the Superpowers and
the Third Wrld -- a gap called by the econonists an "expandi ng harnmony."
Responsi bl e personages, holding in their hands the fates of others, said that
they realized that such a state could not go on indefinitely; but they did
nothing, as if waiting for a mracle. It was necessary to coordi nate progress
but not to trust init as in a machine, an accel erating automatic process.
Surely it was madness, this faith that to do everything that was
technol ogically possible was to act wisely and safely; surely we could not
rely on a mracul ous hel ping hand from Nature, nore and nore portions of
whi ch, turned into fuel for bodies and machi nes, we had incorporated in our
civilization. And yet this incorporation may turn out to be a Trojan horse, a

sugar - coat ed poi son that poi sons not because the world wishes us ill, but
because we have proceeded blindly.
I could not ignore this background in ny work. | had to keep it in mnd

as | pondered the two-sidedness of the nessage. The diplomats in their stiff
tuxedos awaited, with a pleasant trenbling in the knees, the Mment when at
| ast we woul d be done with our unofficial, |less inportant, prelininary |abor
and when they, all in medals and stars, could fly off to the stars to proffer
their letters of authorization and to exchange notes of protocol with a
billion-year-old civilization. W were only to build the bridge for them They
woul d cut its ribbon.

But what really was the situation? In sone corner of the Gal axy there
appear ed bei ngs who, realizing the phenonmenal rarity of life, decided to
i ntervene in the Cosnogony -- and correct it. The heirs of that ancient
civilization possessed a Ml och of know edge, beyond our conception, if they
were able so precisely to conbine a life-causing inmpulse with the utnpst
noni nterference in every local path of evolution. The causal signhal was not a
Wrd turned to Flesh, because it gave absolutely no designation for what was
to arise. The operation was, in its principle, very sinple, but repeated over
atine that was like an eternity; it represented two permanent riverbanks



wi dely separated, between which the process of speciation was to proceed under
its own power. The support was given with the greatest caution possible. No
specifications, no concrete directives, no instructions of a physical or
chemical nature -- nothing other than the reinforcenment of thernodynamcally

i mprobabl e states.

The probability intensifier was inexpressibly weak and worked only by
virtue of the fact that, omipresent, it penetrated every obstacl e throughout
an undeternined portion of the Galaxy. (O perhaps the whol e Gal axy? W did
not know how many others of these invisible beans they were sending out.) This
was not a single act but a presence whose permanence rivaled the stars
t hensel ves; yet, at the same time, it ceased the instant the desired process
got under way. It ceased because the radiation's influence on formed organi sms
was virtually nil.

The duration of the emi ssion frightened ne. Yes, and it was possible,
too, that the Senders were no | onger anong the living; that the process set in
nmoti on by their astroengineers within a star or group of stars would continue
to run as long as the energy of the solar transnmitters held out. The sneaking
secrecy of our research seemed to me -- by conparison -- crimnal. What
mattered was not a discovery, not a nountain of discoveries, but the opening
of our eyes to the world. So far we had been blind puppies. In the darkness of
the Gal axy shined an intelligence, an intelligence that did not attenpt to
i mpose its presence on us; on the contrary, it concealed itself with great
care.

The hypot heses popul ar before the existence of the Project seened to ne
i ncredi bly shallow, they ricocheted back and forth between the pole of
pessim sm which called the silentiumuniversi a natural state, and the pole
of the mindless optimsmthat expected announcenents clearly and slowy
spelled out, as if civilizations scattered anong the stars woul d comuni cat e
with one another like children in kindergarten. Yet another myth has bitten
the dust, | thought, and yet another truth has ascended overhead -- and, as is
usually the case with truths, it is too nuch for us.

There remai ned the second, semantic, side of the signhal. A child may
under st and separate sentences taken froma work of phil osophy, but the whole
he will not grasp. Qur situation was simlar. A child may be enchanted by the
content of a sentence here, a sentence there -- and we, too, narveled at snall
fragnents that had been deci phered. Having pored | ong over the stellar text,
conmmuning with it through repeated efforts, renewed attenpts, | grew at hone
with it in a curious way, and nore than once | saw -- although this was purely
intuitive, with the feeling that the thing towered above me like a nountain --
| saw, always obscurely, the magnificence of its structure. Thus | had
exchanged, as it were, a mathematical perception for an aesthetic sense; but
per haps what took place was a nergi ng of the two.

Every sentence in a book neans sonething, even when pulled out of
context; but within that context it mngles with the nmeani ngs of ot her
sentences, of those that precede it and of those that follow From such
permeati on, accretion, and focal fusion enmerges finally the idea, frozen in
tinme, that is the work. In the stellar code what mattered was not so nuch the
nmeani ng of the elenents, of the "pseudo sentences,” as their purpose, which |
was unable to divine. But the code possessed an internal harmony, a purely
mat hemati cal harnony, the sort that is revealed in a great cathedral even to
one who does not understand the cathedral's purpose, or know the |aws of
statics and the canons of architecture, and is ignorant even of the styles
enbodi ed, harnessed in the stone. | was that ignorant, open-nouthed spectator
The text was unusual in that it had no "purely local" properties. A keystone
wi t hout an arch and a wei ght above is not a keystone; here is nonlocal ness in
architecture. The synthesis of Frog Eggs was preceded by the tearing, fromthe
code, of its elements, which were then assigned atom c and stereochenica
"meani ngs. "

There was a sort of vandalismin this, as if on the basis of Mby D ck
one were to begin slaughtering whal es and rendering their blubber. It is



possible to do this; the slaughtering is described in Mby D ck, although in a
conpletely reversed, dianmetric way. But one can disregard that, and cut into
pi eces and rearrange as one pleases. And so, for all the wi sdombehind it, was
the code that defenseless? | was soon to learn that the situation could be
worse; ny fears would receive new fuel. Therefore, | do not disown in
retrospect the sentinmentality of these remarks.

Certain portions of the code, as frequency anal ysis indicated, appeared
to repeat thenselves |like words in sentences, but each different nei ghborhood
produced minute discrepancies in the shape of the inpul ses, discrepancies that
were not taken into account by our binary informational version. The inpatient
enpiricists, who could (after all) point to the treasures locked in their

"silver vaults," insisted that these had to be distortions caused by the
journey of the neutrino streans through nany parsecs of space, a phenonenon --
negligible, at that, considering -- of the signal's desynchronization, its
snearing. | decided to check this. | requested that a new recordi ng be made of
the signal -- or at least of a large piece of it -- and | conpared the new

text, received fromthe astrophysicists, with the correspondi ng segnents from
the five successive and i ndependent results of the past reception

It was strange that no one yet had done this precisely. If, in examning
someone's signature for authenticity, increasingly powerful nagnifying glasses
are used, eventually the enlarged lines that are the ink marks on the paper
begin to disintegrate into elements spread out along the separate fibers,
thick as rope, of cellulose; and it is inpossible to deternmine just where, in
the spectrum of magnification, the influence of the person witing ceases, the
shape given to the letters by his "character," and where begins the real m of
the action of statistical nmovenents, the slight trenmors of the hand, of the
pen, the unevenness in the flow of ink, factors over which the person witing

has no control. Still, one can make a determni nation, by conparing a series of
signatures -- a series, and not nmerely two, because then what is a constant, a
regularity, will stand out and be distinguished fromwhat represents the

ef fect of conpletely variable fluctuations.

| was able to show that the "snearing," the "desynchronization," the
"di ffusion" of the signal lay wholly in the imagi nation of nmy adversaries. The
accuracy of the repetitions reached the very Iimt of the resolution of the
recordi ng instrunment used by the astrophysicists -- and, because it was
ridiculous to assune that the text had been transmitted with a setting for an
i nstrument of precisely that calibration, this meant that the accuracy was
greater than our ability to test it. So we could not know the maxi num
performance of the transmtter

Thi s caused sonething of a cormmotion. Fromthen on | was called "the
prophet of the Lord" or "the crier in the wilderness." Thus | worked, toward
the end of Septenber, in increasing solitude. There were nonents, particularly
at night, when between ny wordl ess neditating and the text a bond of kinship
was established, as if | had already grasped, alnobst, its totality, and in a
sudden breat hl essness, as before a bodiless |eap, | sensed the other shore,
but my utnost efforts were always insufficient.

These states, | think now, were a delusion. Today, of course, it is
easier for me to see that not only was | incapable, inpotent, but that the
task was beyond the strength of any man. Then as now, | felt that the problem
was not the type that would yield to a team assault; some one nan woul d have
to open that |ock, casting off established habits of thought, some one nan or
no one. The apprehension of one's own powerlessness is certainly a sorry
t hi ng, and perhaps egoistic, too. It appears that | am seeki ng excuses. But if
anywhere one ought to abandon his anmour propre and forget the devil in his
heart which worshi ps success, | should think it would be in this matter. The
feeling of isolation was at that time keen. The oddest thing is that that
defeat, unequivocal as it was, left in ny nenory a taste of nobility, and that
t hose hours, those weeks, are, when | think of themtoday, precious to ne. |
never imagined that this sort of thing could happen to ne.
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In the published records and the books there is very little or no
mention at all of what was my npst "constructive" contribution to the Project,
because it was decided, in order to avoid all kinds of trouble, to hush up ny

role in the "antigovernment conspiracy" -- a conspiracy that, or so | read
somewhere, could have become the "greatest crinme,” and it was no thanks to ne
that it did not. |I proceed nowto the account of ny offense.

Through the early part of October, the heat did not let up -- during the
day, that is, for at night the tenperature in the desert fell bel ow freezing.
I would stay inside all day, and in the evening, before it grewtoo chilly, I
woul d go out for short wal ks, always careful to keep in sight the towers of
t he conpound, because anmpbng the high dunes of the desert, as | was warned, one
could easily get lost. This actually happened once to some technician, but he
returned around nidnight; the glow of the lights had shown himthe way. | was
new to the desert. It was not at all like what |I had imagined fromfilnms or
books. It was, at one and the sane tine, totally nonotonous and remarkably
varied. What attracted ne the nost was the sight of the noving dunes, those
great slow notion waves that with their sharp, splendid geonetry gave shape to
the perfect solutions realized by Nature in those places where the clinging
force of the biosphere, sometines inpertinent, sonetimes furiously stubborn
did not inpinge upon the realmof the inanimte world.

Ret urni ng one evening fromsuch a walk, | encountered -- not by
accident, as it turned out -- Donald Prothero. A second-generation descendant
of an old Cornish famly, he was the nost English of the Anericans | knew

Seated, at the Council, between the enornous Bal oyne and the beanpol e
DilIl, in front of a fidgeting Rappaport and our fashion plate, Eugene Al bert

Nye, he was a figure curious in that there was nothing curious about him The
personi fication of averageness: an ordinary face, slightly sallow, long in the
Engli sh way, with pronounced eye sockets and a strong jaw, and a pipe
permanently fixed in his nouth; a passionless voice, an unaffected placidity,
an absence of any enphatic gesturing -- only in this way, by negatives, can
present him And yet a mnd of the first order

I confess that he made nme uneasy, because | do not believe in human
perfection, and people who have no quirks, tics, obsessions, the touch of sone
m nor mania, or points on which they turn rabid -- | suspect such peopl e of
systematic i nposture (we judge others by ourselves) or of totally | acking
character. Certainly, much depends on the side fromwhich we get to know a
man. |f, as usually happened to ne, | first becane acquainted with sonmeone
through his work -- which in nmy profession is extrenely abstract -- and
therefore, as it were, fromthe nost spiritual side, the inpact of neeting
that entirely physical organism which | had pictured instinctively as a kind
of Platonic emanation, was always a shock

To observe how pure thought or lofty detachment sweats, blinks, digs in
its ear, how it manages, with varying success, its own machinery, which
supporting the soul, so often gets in the soul's way -- this has al ways been
for me an iconoclastic treat, nmalicious through and through. | renenmber how
once | was being driven by a fanous phil osopher who admitted to solipsism and
he got a flat tire. Interrupting his discourse on the phantasmagoria of
illusion which is all existence, he set about -- in the nost ordinary way,
even with grunts -- jacking up the car and hauling out the spare. | |ooked on
with childish delight, as if seeing Jesus Christ with a stuffed nose. Using
the illusion of a wench, he renpved, one by one, the nonexistent nuts, then
| ooked with despair at his hands covered with grease; the grease had no nore
substance than a dream according to his doctrine -- but sonmehow that did not
enter his head.



As a child | honestly believed that there existed a category of perfect
nmen; scientists, first and forenost, belonged in it, and anong themthe
holiest had to be the university professors. Reality conpelled me to part with
such idealistic convictions.

Al t hough | had known Donald for twenty years, there still seemed no
getting around it: he really was the sort of scientist that only the nost
anachroni stically enthusiastic individuals tended to believe in. Baloyne, also
a great intellect, but a sinner as well, once pleaded with Donald -- | recal
-- to come down to our level, at |least on occasion (even once would do), by
reveal i ng some ugly secret about hinmself; and if that was inpossible, to do
somet hi ng despi cabl e that woul d make hi m nore human in our eyes. But Donald
only smled from behind his pipel

That evening, as we wal ked along a little valley between two rows of
dunes, in the red light of the setting sun, and | was observing the projection

of our shadows on the sand, whose grains -- as in the paintings of the

I mpressionists -- seened to give off a lilac glow, |ike m croscopic gas
flames, Prothero began to tell me of his work on the "cold" nuclear reactions
in Frog Eggs. | listened, out of politeness, and was surprised when he said

that our situation rem nded himof the Manhattan Project.
"Even if a chain reaction can be released in Frog Eggs on a | arge

scale," | remarked, "the power of a hydrogen bonb, all the sanme, is
technol ogically uncontrol | able, so nothing, | think, threatens us fromthat
quarter."

He then put away his pipe -- an inportant sign. He reached in his pocket
for aroll of filmand handed it to ne, open; the swollen red disk of the sun
served as our light source. | knew enough of mcrophysics to recognize a
series of pictures of ion tracks in a bubble chanber. Unhurriedly, standing
next to nme, he showed nme several curious places. In the very center of the
chanmber was a tiny, pinhead-sized |unp of Frog Eggs, and the star of a
scattered nucleus, the trajectories of its fragnents radi ati ng outward, could
be seen nearby -- a millinmeter or so away fromthe droplet of sline.

| saw nothing peculiar in this -- but explanations foll owed, and nore
phot ographs. Sonet hi ng i npossi bl e had taken place: even when the dropl et was
encl osed on all sides by a lead shell, the tiny stars of splitting atons
appeared in the chanmber -- outside that arnor!

"The reaction is renote,"” Prothero concluded. "Energy di sappears in one
pl ace, along with the smashed atom which reappears in another place. Have you
ever seen a mmgician put an egg in his pocket and produce it from his nouth?
This is the sanme thing."

"Yes, but that is a trick!" I still did not, and did not want to,
understand. "The atoms, in the course of their disintegration, junp through
the shield?" | asked.

"No. They sinply disappear in one place and reappear in another."

"But that violates the principle of conservation!"

"Not necessarily, because they do this very quickly -- something flies
in here, something flies out there, you see. The bal ance remai ns unchanged.
And do you know what transports themin this mracul ous fashion? A neutrino
field. And one nodul ated, noreover, by the original emssion -- a kind of
"divine wind.' "

| knew that such an effect was inpossible, but | trusted Donald. If
anyone in our hem sphere knew nucl ear reactions, he did. | asked about the
range of the effect. Yes, already, even before | was aware of it, cane evil
t hought s.

"I do not know what the range mght be. It is, in any case, not |ess
than the dianmeter of the chanmber | used -- six centineters. | did this also at
Wlson -- twenty-five centinmeters.”

"You can control the reaction? Determ ne the endpoints of these 'changes
of |ocation' ?"

"Wth the greatest precision. The termnus is a function of the phase --
of where the field reaches a nmaxi num"



| tried to understand what sort of process this was. The nuclei decayed
wi thin Frog Eggs, but the tracks of the decay sinultaneously burst into view
outside it. Donald said that the phenonmenon | ay beyond the frontiers of our
physi cs; fromthe standpoint of physics, it violated all the |aws. Quantum

effects on such a macroscopic scale are not pernitted -- not within the pale
of our theories. Gadually he spoke nore freely. He had hit upon it by
accident, while trying with his partner, MH Il -- blindly, really -- to

repeat Rommey's experinment, but in a physical variation. He subjected Frog
Eggs to the radiation of the enmi ssion, not knowi ng whether this would yield
any result. It did. This happened right before he had to | eave for WAshington
In his one-week absence MHi Il constructed, according to their joint plan, a
| arger apparatus, one that would allow themto extend and focus the reaction
to a radius of several neters.

Several meters. | thought that | had not heard himright. Donald, wth
the face of a nman who has been told that he has cancer but is controlling
hi nsel f phenonenal ly, said that nothing in principle stood in the way of their

bui |l di ng an apparatus that would permt the effect to be increased nillions of
times -- in strength and in range.

| asked who knew of this. He had told no one, not even the Science
Council. He explained his notives. He had conplete confidence in Bal oyne, but

did not want to place himin a difficult position, because Yvor was, anong us,
the one directly responsible to the Adm nistration for all the research. And,
that being the case, Donald could not then tell anyone else on the Council. He
could vouch for McHiIl. To what extent, | asked. He | ooked at me, then
shrugged. He was too intelligent not to see that a game was begi nning, wth

t he stakes so high that no man now coul d be vouched for. Although it had grown
fairly cold, I was covered with sweat as the conversation continued. Donald
told me why he had gone to Washington. He had witten a menorandum petition
having to do with the Project and, w thout infornm ng anyone of this, subnitted
it to Rush, and afterward took off to hear the answer; Rush had summoned hi m
There Donal d expl ained to the Adm nistration how harnful the secrecy of our
research was. He argued that even if we acquired know edge that increased our
mlitary potential, this would only augnment the gl obal threat. The present
state was based on a fluid equilibrium and regardl ess of in whose favor the
scales tipped, if that tipping was too violent it could make the opposing side
resort to desperate nmeasures. The bal ance was preserved by the fact that every
step taken by one side was parried by the other. So proceeded the arns race,
and the gl obal naneuvering. Although | was a little put out that Donald had
not consulted even with ne, | kept this to nyself and asked himonly what sort
of answer he had received. But | could easily guess.

"I spoke with a general. He told nme that they were perfectly aware of
the truth of what | had witten, but that we had to continue to act as before,
because we did not know whet her or not the other side was conducting the exact
sane research as we. . . so that our eventual discoveries would not be
di sturbing the bal ance, but, on the contrary, restoring it. | got nyself into
a nice ness!" he concl uded.

| assured him though | knew better, that they would sinply file his
petition away. But this did not put himat ease.

"I wote it," he said, "when | had nothing up nmy sleeve, absolutely
nothing. In the neantime, while the petition already lay on Rush's desk, | hit
on this effect. | even thought of w thdrawi ng the niserable docunment, but that
really woul d have | ooked suspicious to them WelIl, you can inmagi ne now how
they will be keeping an eye on ne!"

He neant our friend Nye. And | did not doubt that Nye had received
appropriate instructions. | asked Donal d what he thought about discontinuing

t he experiment, and di sassenbling the apparatus or sinply destroying it. |
knew, alas, what his reply would be.

"One cannot unmeke discoveries. And, then, there is MHIl. He wll
follow my lead while he is in this with me and we are worki ng together, but |
cannot say what he would do if | were to take the course you nention. And even



if I could be sure of him all that would be gained is a certain delay. The

bi ophysi ci sts have already set up their research plan for the coning year.

saw a rough draft of it. They want to do sonething similar to what | did. They
have chanbers, they have good nucl eonics people -- like Pickering -- they have
an inverter; they want to analyze the effects of mcrodetonations in the
nmonomnol ecul ar | ayers of Frog Eggs, in the second quarter of the year. The

equi prent is all automatic. They will take a few thousand phot ographs a day,
and the effect will stand out |like a sore thunb."
"Next quarter," | said.

"Next quarter," he repeated.

What was there to add? We returned in silence across the dunes; barely
any |light was given by the rimof the red sun sinking bel ow the horizon. |
renenber that as | wal ked | saw the surrounding scene with such clarity, and
it seemed to ne so beautiful, it was as if | would be dying soon. Before we
went our separate ways | wanted to ask Donald why he had chosen nme. But | did
not. There was really nothing that renained to be said.
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The problem stripped of its integunment of professional terns, was
sinmple. If Donald Prothero was not m staken and further experinents bore out
what the earlier experinments indicated, it would be possible to produce a
nucl ear explosion that, transmtted with the speed of light, would release its
destructive energy not where it was detonated, but at any | ocation one chose
on the gl obe. At our next neeting Donald showed nme a sketch of the apparatus,
as well as his initial calculations, fromwhich it followed that if the effect
remai ned linear with an increase in power and di stance, there would exist no
l[imt to either. One m ght even bl ow the nmoon apart, by accumul ating a
sufficient amount of fissionable material on Earth and aimng the reaction, as
at a target, noonward.

Those were awful days, and the nights were perhaps worse, because it was
then that | turned the whole matter over and over in my head. Donal d needed a
bit nmore time to set up the apparatus. McH Il went to work on that, while
Donal d and | tackled the theoretical analysis of the data, though of course
this meant only their phenonenol ogi cal formulation. We had not arranged to

wor k together -- the collaboration seened to happen by itself. For the first
time innmy lifel was obliged to apply to my calculations a certain
"conspiratorial mninum'; that is, | destroyed all notes, always cleared the

menory in the conputer, and refrained fromtel ephoning Donald even in neutra
matters, since the sudden increase in our contacts could also attract unwanted
attention. | was a little afraid of the perceptiveness of Bal oyne and
Rappaport, but we were seeing each other |ess often. Yvor had a multitude of
things to do in connection with the approaching visit of the influential
Senat or McMahon, a man of great merit and a friend of Rush; and Rappaport at
that time had got hinself conscripted by the information theorists.

As a nenber of the Council -- one of the Big Five, though "wi thout
portfolio" -- | did not belong, not even formally, to any group, and so | was
master of ny tinme. The long nights | spent at the main conputer, therefore,
did not draw notice; besides, | had done nuch the sane previously, though for

other reasons. It turned out that McMahon woul d be comi ng before Donald coul d
finish assenbling the apparatus. Not wanting to place any specifying orders
t hrough the Project adm nistration, Donald sinply borrowed the devices he
needed from ot her groups -- which al so was not an uncommon practice. But he
had to think of sonething for the rest of his people to do, some task that
woul d not seem unreasonabl e and rai se questions.

Exactly why we felt we had to hurry with the experinent, it is hard for



me to say. We hardly ever spoke about the consequences that would follow a
positive (really, a negative) result of any large-scale test; but | confess
that in the wanderings of my mnd before sleep, seeking a way out,

consi dered even the possibility of declaring nmyself dictator of the planet, or
sei zing that power in a duumvirate with Donald -- for the conmon good, of
course, though we know that practically everyone in history has striven for

t he commn good, and we know what such striving has becorme. A man standing at
Donal d' s apparatus could in fact threaten all armes and countries with
anni hil ati on. However, | did not treat the idea seriously. It was not that I

| acked the courage of desperation -- in ny opinion there was nothing now to
lose -- but | was quite sure that such an attenpt would end, inevitably, in a
catacl ysm Any such step could not bring peace to Earth -- and | only mention
this fantasy to show nmy state of mnd then.

These events -- and their sequel -- have been described innunerable
times, all in distorted versions. The scientists who understood our qual ns or
even personal ly synpathized with us -- Baloyne, for one -- presented the
matter as if we had acted in accordance with the dictates of proper Project
nmet hodol ogy, or at least as if we had no intention whatever of hiding our
results. On the other hand, the tabloids (e.g., the well-known serial exposé
by Jack Slezar, "The HW Conspiracy"), using materials provided by our old
friend Eugene Al bert Nye, painted Donald and nme as traitors, eneny agents.
That this hue and cry did not bring us, the authors of the vile plot, before
t he avenging tribunal of some Congressional hearing, we owed to the favorable
of ficial versions, to the behind-the-scenes support of Rush, and, finally, to
the fact that the business was, by the tine it reached the public, rather
stal e.

True, | did not escape sone unpl easant conversations with certain
political figures. To them | repeated the sane thing: all contenporary
conflicts | considered to be tenporary phenonena, as the reigns of Al exander
the Great and Napol eon were tenporary. Every world crisis could be viewed in
strategic terns, as long as the consequence of that approach was not our
potential destruction as a biol ogical species. But when the fate of the
speci es becane one of the menbers of the equation, the choice had to be
automatic, a foregone conclusion, and appeals to the American way, the
patriotic spirit, to denocracy, or anything else lost all neaning. Woever was
of a different opinion was, as far as | was concerned, a candidate for
executioner of humanity. The crisis in the Project had passed, but there would
be others. The march of technol ogy woul d di sturb the bal ance of our world, and
not hi ng woul d save us if we failed to draw practical |essons fromthis crisis.

The prom sed Senator finally arrived with his entourage and was received
with all due honors; he turned out to be a man of tact, because he did not
enter into little chats with us, the usual "pal avering" between white man and
savage. Wth the new fiscal year and the budget rmuch in mnd, Bal oyne wanted
the Senator to be as well disposed as possible toward the work and
achi evenents of the Project, so, trusting nost in his own powers of diplomacy,
he tried to nonopolize McMahon. McMahon, however, cleverly slipped out of his
grasp and invited me to have a talk. As | found out later, anong the initiated
in Washington | passed for the "l eader of the opposition,” and the Senator
wi shed to hear ny votum separatum But | had no idea of this at dinner.

Bal oyne, cannier in this area of affairs and games, kept trying to give nme the
right cues, but since the Senator sat between us, Bal oyne was confined to
maki ng faces that were supposed to be, at one and the sane tine, eloquent of
nmeani ng, discreet, and reprimanding. He had onmtted previously to give ne

i nstructions, but nowitched to anend that, and as we rose fromthe table he
prepared to |l eap over to ny side; but McMahon cordially put an arm around ne
and led ne to his suite.

He offered ne a very good Martell, which he had probably brought wth
him because | did not recall seeing it in our hotel restaurant. He conveyed
greetings from nutual acquai ntances, jokingly expressed his regret that he
could not personally benefit fromthe works that had brought ne fane; then



suddenly, but as if carelessly, he asked whether the code had or had not been
solved. | had hi m now

Qur conversation took place in private; the Senator's entire contingent
was bei ng conducted through those | aboratories we called "the tour."

"Yes and no," | replied. "Are you able to establish contact with a
two-year-old child? Certainly, if you intentionally address it. But what will
the child conprehend of your speech about the budget on the Senate floor?"

"Not hi ng," he said. "But, then, why do you say yes and no, if it is only
no?"

"Because we do know sonet hing. You have seen our 'exhibits'. "

"I heard about your proof. You showed that the letter is a description
of some kind of object, right? This Frog Eggs of yours therefore is a part of

that object -- am|l correct?"

"Senator," | said, "please do not take offense if what | say is
insufficiently clear. I can do no better. \What seens, to the |aynman, the npst
i nconmprehensible thing in our work -- or, rather, in our |lack of success so
far -- boils down to this, that we supposedly 'cracked a part of the 'code,"’
but then came up against a wall, while specialists in cryptanalysis insist

that if a code is cracked in part, then the rest of the work has to be snooth
sailing. True?"

He only nodded; | saw that he was listening carefully.
"There exist, speaking in the nost general way, two kinds of |anguage
known to us. There are ordinary | anguages, which man nakes use of -- and the

| anguages not made by man. In such a | anguage organi sns speak to organisns. |
have in mnd the so-called genetic code. This code is not a variety of natura
| anguage, because it not only contains information about the structure of the
organi sm but also is able, by itself, to transformthat information into the
very organism The code, then, is acultural. In order to understand the
natural |anguage of people, one nust ultimately become acquainted, at |east a
little, with their culture. Whereas, in order to know a genetic code, one need
not have an acquai ntance with any sort of cultural factor. For that purpose it
suffices to have pertinent know edge fromthe real mof physics, chem stry, and
so on."

"Then the fact that you neverthel ess succeeded, in part, shows that the
letter is witten in a |anguage simlar to the | anguage of genetics."

"If that were all there was to it, we would be honme free. The reality is
wor se, because it is, as usual, nore conplex. The difference between a
"cul tural language' and an 'acultural |anguage' is not an absol ute thing,
unfortunately. Qur faith in the absol uteness of that difference belongs to a
whol e series of illusions that we find extremely difficult to give up. The
fact that I was able to work out the mathematical proof that you referred to
shows only that the letter was witten in a | anguage that does not belong to
the category of the | anguage we are now using. W do not know of | anguages
beyond the genetic code and natural |anguages, but that does not nean there
are none. | believe such 'other |anguages' exist and that the letter was
conposed in one of them"

"And what is this 'other |anguage' I|ike?"

"I can convey that to you only in a general way. Let ne sinplify.
Organi sns, in evolution, 'conmmunicate' by 'uttering' certain sentences, which
are genotypes, and the 'words' in themcorrespond to the chronmpsonmes. But when
a scientist presents to you the structural nodel of a genotype, you are no
| onger dealing with an 'acultural code,' because the scientist has transl ated
the code of genetics into the | anguage of synbols -- chemical synbols, let us
say. Now, to go straight to the heart of the matter, we begin to suspect that
an 'acul tural |anguage' is sonmething nore or less |like Kant's
"thing-in-itself.' One can fully grasp neither the code nor the thing. \Wat

cones fromthe culture and what conmes from'nature' -- or from'the world
itself' --appear, when we exam ne any utterance whatsoever, as a two-conmponent
"mxture.' In the | anguage of the Merovingians, or in the political slogans of

the Republican Party, the percentage of the 'culture' ingredient is very high



and what does not depend on culture -- the ingredient 'straight fromthe

world" -- is present only in small quantities. In the | anguage used by
physi cs, we have, you could say, the opposite: there is nuch of 'what is
natural ,' of what cones from'nature itself,' and little of what has been

shaped by culture. But a state of conplete 'acultural' purity in principle
cannot be achieved. The idea that, in sending to another civilization an

envel ope containing nodels of atons, it would be possible to eradicate from
such a letter all traces of culture -- that idea is based on an illusion. The
trace can be greatly reduced, but no one, not in the entire Cosnps, is or ever
will be able to reduce it to zero."

"The letter is witten in an "acultural' |anguage, but still possesses
an element of the culture of the Senders. Is that right? Is this where the
difficulty Iies?"

"Where one of the difficulties lies. The Senders differ fromus both in
culture and in know edge, and let us call that know edge scientific. For this
reason the difficulty is at least two-1evel. W cannot divine their culture --
not now, and not, | believe, in a thousand years. They nust know this
perfectly well. Therefore they have sent the sort of information for whose
deci pheri ng no knowl edge of their culture is required. That is al nost
definite.”

"And so the cultural factor should present no obstacle?"

"Senator, we do not even know what is presenting the obstacle to us. W
have evaluated the entire letter with respect to its conplexity. The
conplexity is such that it corresponds roughly to a class of systens known to
us -- social and biological. W have no theory of social systems, thus we were
forced to use, as nodels 'placed against' the letter, genotypes -- or, rather
not the genotypes thenselves, but the mathematical apparatus enployed in the
study of them We |learned that an object even nore similar to the code is a
living cell -- or a whole living organism From which it does not follow that
the letter is actually a kind of genotype, but only that out of all the things
known to us which, for conparison, we 'set against' the code, the genotype is
the nost hel pful. Do you see the trenendous risk this carries with it?"

"Not exactly. It would seemthat the only risk is that if the code is
not, after all, a genotype, then your deciphering will not succeed. There is
nor e?"

"We are proceeding like a man who | ooks for a lost thing not everywhere,
but only beneath a lighted street |anp, because there it is bright. Have you
ever seen a tape for an automatic piano -- a player piano?"

"OfF course. It comes in aroll, with perforations.”

"By chance, a programtape for a digital computer mght also fit into a
pl ayer piano, and al though the program has nothi ng, absolutely nothing, to do

with nusic -- it mght refer to some fifth-order equation -- neverthel ess,
when it is put in the machine, it produces notes. And it might al so happen
that not all the notes thus produced will be in total chaos, but that here and
there one will hear sone nusical phrase. Can you guess why | use this

exanpl e?"

"I think I can. You believe that Frog Eggs is a 'nmnusical phrase' caused
by inserting in a player piano a tape that really belongs in a digita
machi ne?"

"Yes. That is exactly what | believe. One who puts a digital tape in a
pl ayer piano is making a mistake, and it is entirely possible that we have
t aken precisely such a m stake for success."

"Yes, but your two research teans, wholly independently of each other
produced Frog Eggs and Lord of the Flies -- one and the same substance!"

"I'f you have a player piano in your house, and are unaware of the
exi stence of digital conputers, and the sane is true of your neighbor, then
if you find some tape froma digital conputer, it is very probable that both
of you will do the same -- you will conclude that the tape is nmeant for the
pl ayer piano, because you possess no know edge of other possibilities."

"I understand. This is, then, your hypothesis?"



"This is my hypothesis."

"You spoke of a tremendous risk. Were is it?"

"Substituting a conputer tape for a player piano tape does not,
obviously, involve risk; it is a harm ess nisunderstanding. But in our case it
could be otherw se, and the consequences of a mi stake could prove
i ncal cul able."

"How so?"

"I do not know. What | have in mnd is the kind of error whereby someone
reads, in a kitchen recipe, the word 'amanita' instead of 'amandine,' and
concocts a dish that sends all his guests to their graves. Please keep in nind
that we have done what lay within our power to do, and so inposed our
know edge -- our perhaps sinplified or erroneous notions -- on the code."

McMahon asked how this was possible if it was so very |like the breaking
of a cipher. He had seen Lord of the Flies. Could one deci pher a code

incorrectly and still obtain such astounding results? Could the fragnment of
the translation that was Lord of the Flies be conpletely false?
"It is possible,” | replied. "If we were to send, telegraphically, the

genotype of a man, and the receiver were able to synthesize, on the basis of
that, only white blood cells, he would end up with anpebal i ke things as well
as an enornous amount of unused informati on. One cannot say that he who
produces corpuscles, having before himthe human genotype, has read the
nmessage correctly.”

"The difference is on that order?"

"Yes. W made use of two to four percent of the entire code; but that is
not all, because within that small percent there could be a full third that is
guesswork: i.e., all that we ourselves put into the translation, from our
know edge of stereochem stry, physics, and so on. If the genotype of nan were
read to a simlarly | ow degree, one could not even construct white bl ood
cells. At the nost, something in the nature of a lifel ess protein suspension

-- nothing nore. | think, incidentally, that conducting precisely such
experiments with the hunman genotype -- which already has been deci phered to
about seventy percent -- would be extrenely instructive for us; but we cannot

do this, because we have neither the tinme nor the resources."”

When he asked ne what | thought was the difference in devel opnent that
separated us fromthe Senders, | said that although the statistics of von
Hoerner and Brace indicated that the highest probability was for a first
encounter to be with a civilization having an age of about twelve thousand
years, | believed that there was a real possibility that the Senders were as
much as a billion years old. Qtherwi se, the transmitting of a "life-causing"
signal woul d not have any rational justification, since it could produce no
effect in the course of a nmere millennium

"They must have governments with rather lengthy ternms of office,”
observed McMahon. He al so wanted to know nmy opinion as to the val ue of
continuing the research, if matters stood as they did.

"Suppose a young thief robs you," | said, "of your checkbook and six
hundred dollars in cash. Al though he can do nothing with the checks and cannot
touch the mllions in your account, he will not consider that he has done

badl y, because for himsix hundred dollars is a |ot of noney."

"And we are the young thief?"

"Yes. The crunbs fromthe table of the higher civilization can feed us
for centuries. . . provided we behave sensibly."

| could have added something to this, but bit ny tongue.

He wi shed to know ny private view of the letter and the Senders.

"They are not practical -- at least not in a way that we can
understand,"” | said. "Do you have any idea, Senator, of what their 'persona
expenses' nust be? Let us say that they have at their disposal energy on the
order of 1049 ergs. The power of a single star -- and that is the power needed
to send the signal -- is for themwhat for us, in this country, would be the
power of one | arge hydroelectric plant. Wuld our governnent agree to expend
-- for hundreds, for thousands of years -- the power of a facility |like



Boul der Damin order to nake possible the energence of life on the planets of
ot her stars, assum ng such a thing, given so mcroscopic a supply of energy,
wer e possi bl e?"
"W are too poor.
"Yes, but the percentage of energy to be consumed in this deed of
altruismwould be the sane in both cases."

"A dime out of a dollar is not the same, financially, as a mllion
dol lars out of ten million."
"And we have those millions, don't we. The physical space separating us

fromthat civilization is less than the noral distance, because we on Earth
have starving masses of people, while their concern is that life should arise
on the planets of Centaurus, Cygnus, and Cassiopeia. | do not know what the
letter contains, but -- fromthis standpoint -- it cannot contain anything
that would bring harmto us. The one would be at too great a variance with the
other. Yes, of course, it is possible to choke even on bread. This is the way
| seeit: if we, with our political systenms and our history, represent a
cosmi c average, then nothing threatens us fromthe '"letter.' That is what you

asked about, | believe? Because they must be well aware of this 'psychozoic
constant' of the Universe. If we constitute a slight aberration, a mnority,
then that, too, they will take -- must have taken, that is -- into account.

But if we are an extraordinary exception to the rule, a deviant form a
nmonstrous abnormality that occurs in one gal axy per thousand, once in ten

billion years -- such a possibility they would be right, in their calcul ations
and in their intentions, not to take into account. In other words, one way or
the other they will not be to blane."

"Spoken |i ke Cassandra,"” MMhon said, and | saw that he was dead
serious. But, then, so was |I. W tal ked some nore, but | told himnothing that
m ght arouse the | east suspicion, nothing that mght indicate that the Project
had entered a new phase. Still, | felt unconfortable when we parted, having
the inpression that | had said too much -- particularly toward the end. | mnust

have been Cassandra-like in pantom ne, in expression nore than in words,
because | had kept a tight rein on the words.

The Senator had not yet left when | returned to my calculations. | did
not see Bal oyne until after the Senator's departure. Yvor was norose.

"McMahon?" he said. "He cane anxious, but left content. Do you know why?
You don't? The Administration fears success -- too nuch success. It fears a
di scovery that will have military application."”

Thi s astoni shed ne.

"He told you this?" | asked. Bal oyne threw up his hands at ny naiveté.

"How could he tell me any such thing? But it is obvious. They are hoping
and praying that we will fail completely, or at least that in the end it wll
turn out that all we have received is a postcard with greetings and best
wi shes. Yes, then they will announce this with great fanfare and furor and
exal tation. MMahon went very far -- you don't know him he's an extrenely
cautious man. And yet he took Rommey aside and grilled himon the | ong-range
technol ogi cal inplications of Frog Eggs. Long-range, yet! And with Donal d,
too, the sanme thing."

"And what did they say?" | asked. About Donald I did not need to worry.
He was |ike an arnored safe.

"Nothing, really. | don't know what Donald told him and Rommey only
said to the Senator that he could confess his bad dreans but that was all,
because, awake, he saw not hing."

"That's good."

| did not hide ny satisfaction. Bal oyne, however, showed every synptom
of depression: he ran a hand through his hair, shook his head, and sighed.

"Lerner is supposed to cone here,"” he said. "Wth sone theory for us,

some idea of his own. \What exactly, | don't know, because McMahon mentioned it
literally at the last nmonent, as he was getting in the chopper."”
| knew Lerner -- a cosnpgonist, one of Hayakawa's former students.

For mer because, some said, he had outgrown his preceptor. What | did not



under st and was what connection his field could have with the Project -- and
how, anyway, had he | earned of the Project?

"And where have you been? Don't you realize the Adm nistration is
duplicating our work? It's not enough that they keep | ooki ng over our shoul der
-- now this!"

| did not want to believe it. | asked himhow he knew this. Was it
possi bl e that they had sonme Alter-Project, a kind of parallel verification of
our activities? Baloyne, it seened, knew nothing specific, and, because he
hated to admt to ignorance, he worked hinself up to the point that, in the
presence of Dill and Donal d, who came in, he exclainmed that really his duty,
in the situation, was to tender his resignation

Such threats fell fromtime to time, to the acconpani nent of thunder --
for Bal oyne cannot live on a snall scale, and a certain operatic panache is
i ndi spensable to his vital energy -- but this tine we joined in persuadi ng
him wuntil, acknow edgi ng our argunents, he quieted down, and was about to
| eave when suddenly he renmenbered ny neeting with McMahon and started
guestioning ne about what | had said to the man. | repeated nore or |ess
everything, but left out the Cassandra part. And such was the epilogue to the
Senator's visit.

Shortly thereafter, it becane evident that the preparation would take
Donal d nore tinme than he had thought. Things were not going that well for ne,
either -- the theory became tangled; | set various little tricks in notion
t he personal cal cul ator console (that was what they called it) was
insufficient; I had to keep going to the conmputer center, which was not the
nost pl easant thing, because the winds were hurricane-force then, and nerely
crossing a street -- a hundred feet -- was enough to get sand in your ears,
nmout h, nose, and down your collar.

The nmechani sm by whi ch Frog Eggs absorbed the nucl ear energy it produced
was still unclear; equally unclear were its nmeans of ridding itself of the
resi dues of those m croexpl osions, and these were all isotopes enitting hard
ganma rays -- rare-earth isotopes, mainly. Donald and | put together a
phenonenol ogi cal theory that did not do too bad a job of predicting the
results of the experinents -- but only retrospectively, as it were, within the
conpass of what we knew already. As soon as the scale of the experinment was
i ncreased, the predictions parted conpany with the results. Donald' s effect,
naned by him"TX" (tele + explosion), was remarkably easy to produce. He
flattened a small bl ob of Frog Eggs between two panes of glass, and when the
| ayer becane nononol ecul ar, the decay reaction nmoved across the entire
surface; at greater "doses" the apparatus (the ol der, previous nodel)
underwent destruction. But people, sonehow, paid no attention: there was such
a racket in the laboratory, there was so much shooting, it was |like an arsena
testing out nunitions. When | asked him Donal d explained -- without cracking
a smle -- that his people were studying the ballistic wave propagation in
Frog Eggs. That was the topic he had thought up for them and with the
cannonade effectively camoufl aged his own endeavors!

Meanwhi l e the theory slipped through ny fingers; | saw that actually it
had been eluding nme for quite sone tine, but | had not admitted this to
nmysel f. The work on it was extrenely demanding -- all the nore difficult in
that | had little stomach for it. As sometines happens, the words | had spoken
in my meeting with McMahon cane back to haunt me. Often our fears are not
al t oget her present, not dangerous, you could al nbst say, until we give them
clear expression. This is exactly what happened to me. Frog Eggs w t hout
guesti on now appeared to me to be a human artifact, the result of a false
readi ng of the code. This was how | saw it: the Senders definitely had had no
i ntention of sending us a Pandora's box; but we, like burglars, forced the
| ock, and stanped upon the plundered contents everything that in Earth's
sci ence was nercenary, predatory. And did not success in atonic physics (

t hought) take place precisely in that area where the opportunity opened up for
us to obtain the nost destructive possible energy?

Nucl ear reactors always |inmped behind the production of bonbs; we had



hydr ogen war heads but still no hydrogen piles; the entire mcroworld reveal ed
to man its interior -- distorted by that one-sided approach -- and therefore
we knew far nore about the strong interactions than about the weak. |
di scussed these topics with Donal d; he did not agree with ne, being of the
opi nion that if anyone should "shoul der the blane" for the "one-sidedness of
physi cs" (though he did not believe in that one-sidedness, either), it was not
we, but the world, by virtue of its structure. The sinple fact was that it was
easier, fromany objective standpoint -- easier if only by the | aw of |east
resistance -- to destroy than it was to create. Destruction was a gradient
consistent with the main direction of processes in the Universe, whereas
creation always had to go against the current.

| rem nded himof the Pronmethean nmyth. In his picture of things, the
mar ches of science, worthy of respect and even reverence, should all converge,
as at a source; but the myth praised not disinterestedly conprehendi ng but
sei zing hold, not know edge of but mastery over. This was the foundation of
all empiricism He said to me that with such suppositions | would delight a
Freudi an, seeing as | reduced the thirst for know edge to aggression and

sadism | can see now that | had indeed lost a little of ny combn sense, ny
circunmspection, and the cool ness that comes fromthe directive of proceedi ng
sine ira et studio -- and that | had, with ny specul ations, shifted the

"bl ane" fromthe unknown Senders onto humanity, incurable nisanthrope that I
was.

In the first week of Novenmber the apparatus began working, but the
prelimnary experinents, undertaken on a small scale, were unsuccessful
several times the detonation went so far out of control that it reached beyond

the main shielding wall, and though it was mnute, the leap in radiation hit
60 roentgens. It becanme necessary to put up around the shiel ding anot her
outer, barrier. Too massive a structure, now, to be conceal ed -- and sonehow

Eugene Al bert Nye, who never before had visited the physics | abs, showed up
several times at Donald's. The fact that he asked no questions, but nerely

| ooked on and poked around, did not bode well. Finally Donald asked himto

| eave, telling himhe was in the way. Wien | rebuked Donald for this step, he
replied, calmer than | was, that one way or another things would be decided
soon, and until then he would not let Nye in the door

When | | ook back now, | see how foolishly we both behaved -- how
m ndl essly, even. | still do not know what ought to have been done, but that
conspiratorial activity -- there is no other way to say it -- served only to
preserve the illusion that our hands were clean. W got in deeper and deeper
W coul d neither hide our progress nor -- in the face of the pointlessness of
keepi ng the secret -- suddenly one day announce it. The announcing had to be
done either imrediately after the discovery of TX -- or never. Both of these

ways out, |ogical though they were, were closed to us. The awareness that the
bi ophysi cists, in another quarter, would be noving onto that "hot" ground made

us hurry. Qur fear for the fate of the world -- because nothing less, after
all, was at stake -- caused, truly by reflex, our conceal ment of the research
To come out of hiding now would be to invite such shocked questions as "Well,
fine, but why do you come to us with this now" "You have, of course, the
final results? " and "But what was your reason for not telling us at the
begi nni ng?" | woul d not have known what to reply.

Donal d harbored the vague hope that on the |arge scale the effect m ght
mani fest a kind of "recoil"” -- the initial theory had pointed to that. But,
first of all, the initial theory turned out to be usel ess, and, second, it

opened a door to the acceptance of certain assunptions, which further down the
road | ed to undesirable probabilities.

Bal oyne | avoided during this period as nuch as possible, because ny
consci ence was not clean regarding him But he had other problens. Besides
Lerner, we now were expecting a second "outsider"; both were to enlighten us
with their presentations at the end of the nonth. This clear adm ssion by
Washi ngton that it possessed its own experts on H s Master's Voice, and men,
nor eover, who had been working without any connection with us, put Bal oyne in



an extremely unpl easant and difficult position before all the research groups.
Dill, Donald, and Rappaport (and | as well) felt, however, that he ought to
carry his cross (that was the sort of |anguage he used) to the end. Anyway,
both of these visitors announced to us were minds of the first order

There was no tal k, now, of budget cuts for the Project. It appeared that
if our uninvited consultants could not give the work a forward shove with
their ideas (which seened to nme unlikely), the Project would go on by sheer
inertia, because no one on high would dare to change the least thing in it --
let alone talk of liquidating it.

Personal tensions developed in the Council: between Bal oyne and Nye,
first, since the latter must have known, we were convinced, of this spectral
second Project -- His Master's Ghost -- yet, for all the man's volubility, he
had not once nentioned it. (But to Bal oyne Nye was still the soul of
politeness.) And there was tension between our "conspiracy of two" and, again,
Bal oyne, for he had got wi nd of something after all: sonmetines | saw him
following me with his eyes, as if waiting for an explanation or at |east sone
hint. But | dodged the best | could -- not too skillfully, | am sure, because
pl ayi ng such ganes had never been ny strong point. Meanwhile, Rappaport held
it against Rush that even he, the first discoverer, had not been informed of
Hi s Master's Ghost. Thus the sessions of the Council becanme nore than
unpl easant, in an atnosphere of short tenpers, suspicions, and |low spirits.
sl aved away at the prograns for the machine, a waste of nmy time and strength
since any programer could have done them but consideration for the
"conspiracy" won out.

At last, | finished the calculations that Donal d needed, but still he
was not ready with the apparatus. Finding nyself idle, for the first tine
since ny arrival at the Project | tried watching television, but everything on
it seemed to ne unutterably phony and devoid of sense, the news prograns
i ncluded. | went to the bar, but could not stay there, either. Nervous, unable
to sit still, I finally went to the conputer center, shut myself up carefully,
and began doing calculations that no one, this time, had required of ne.

| enpl oyed, once nore, the defiled (so to speak) formula of Einstein for
t he equi val ence of mass and energy. | worked out the power available to the
inverters and transmtters of the explosions at a distance equal to Earth's
di ameter; sone minor technical difficulties that cropped up with this occupied
me -- but not for long. An attack carried out with the TX effect nmade advance
war ni ng i mpossi bl e. What woul d happen was sinply that the ground under
people's feet would turn to solar |lava. One also could produce an expl osion
not on Earth's surface but beneath it, and at any depth, whereby shields of
steel plate as well as the whole nassif of the Rocky Mountains, which was
supposed to protect the chiefs of staff in their great underground bunkers,
woul d becore neani ngl ess. There could no | onger be even the hope that the

generals -- those nost val uabl e menbers of our society, if personal worth was
to be neasured according to the means invested in the preservation of one's
life and linmb -- would energe, the only people left, on the radi oactive,

scorched surface of the planet, in order to begin the work (after renoving
their nomentarily unnecessary uniforns) of rebuilding civilization fromthe
bott om up. The nost wetched denizen of the slunms woul d be exposed equal |y now
wi th the suprene conmmander of the nuclear forces.

| had brought about a truly denocratic leveling of all who |lived on
Earth. The nmachine warned nmy feet with a gentle flow of heated air that cane
fromthe slits inits netal register, and it tapped out rows of digits on the
t apes, because it did not care whether they referred to megatons and body
counts or to the nunber of grains of sand on the beaches of the Atlantic. The
despair of the | ast weeks, which had gradually turned into a kind of stifling
wei ght, suddenly lifted. | worked quickly and with satisfaction, no |onger
acting contrary to nyself. No, now | was doing what was expected of me. | was
a patriot. Now | put nyself in the position of the attacker, and now of the
defender, with perfect loyalty.

The problem however, was without a winning strategy. If the focal point



of the explosion could be noved to any pl ace one chose on the globe -- and
fromany equally arbitrary location -- then it was possible to destroy life in
an area of absolutely any size. The classical atomc blast was, fromthe

st andpoi nt of energy efficiency, a waste of resources, because at "ground
zero" you had extrenme "overkill." The nol ecul es of buil dings and bodi es
underwent a denolition that exceeded a thousandfold what was militarily
necessary; while the force of the blow, attenuated over distance, pernitted
survival in fairly sinple shelters a few or even several dozen niles away.

Thi s unecononi cal state of affairs becane -- under ny fingers, as |
programred -- a prehistoric mummy. TX was a totally efficient device. The
fireballs of the classical explosions could be flattened, rolled out, as it
were, into a death-dealing tinfoil, and one could spread that foil under human

feet over all of Asia or the United States. The three-dinmensionally fixed
| ayer, chosen out of the continental shelf, in a fraction of a second could
turn into a bog of flane. There woul d be rel eased, for each man, just the

energy required to kill him But the conmand posts, perishing, would have ten
seconds to send a signal to the submarines that carried the nmissiles. The
dying side still could slay its enemy. And if it could, it would have to do

so. And thus, finally, the technol ogical trap snapped shut on us.

| kept looking for a way out, putting nyself in the position of globa
strategi st, but conputation defeated each search in turn. | worked skillfully,
but felt nmy hands shaki ng, and when | bent over the tapes that snaked slowy
out of the machine, to read the results, ny heart started pounding, and at the
same time | felt a burning dryness in ny nouth and bowels, as if sonmeone had
wrapped a cutting wire around ny intestines. | observed these synptons of
visceral panic with a strangely cold irony, as if the terror affected only ny
nmuscl es and gut, while a voicel ess giggle quivered inside nme, the sane as half
a century ago, unchanged and unaged. | felt no hunger or thirst, as if fed by
the colums of nunbers, for nearly five hours, programm ng the conputer over
and over again. The tapes | tore fromtheir cassettes and stuffed into ny
pocket. But all this labor, ultimately, turned out to be unnecessary.

| was afraid that if | went to the hotel, the sight of the nenu or of
the waiter's face would cause ne to burst into laughter. And | coul d not
return to ny owmn apartnment. Yet | had to go somewhere. Donald, wapped up in
his work, was in a better position, at least for the time being. | went out
into the street as if half asphyxiated. Night had fallen. The conpound, bathed
inthe light of the mercury lanmps, jutted its white outline against the
dar kness of the desert, and it was only high above the illum nated areas that
one could make out, in the black sky, the stars. One nore betrayal did not
matter now, so | broke the prom se made to Donald and proceeded to ny hotel
nei ghbor, Rappaport. He was in. | set the crunpled tapes before himand
succinctly told himeverything. He proved to be the right man. He asked three
or four questions, no nore, questions that showed that he had grasped
i mediately the gravity, the inplications of the discovery. Qur conspiracy did
not surprise himin the least. He paid no attention to it.

| do not recall what he said to ne when he put aside the tapes, but |
understood from his words that he had expected somet hing of the sort
practically fromthe begi nning. The anxi ety had been with himconstantly, and

now that his prenonition had come true, an intellectual satisfaction -- or
perhaps it was sinply an awareness of the end -- let himfeel a certain sense
of relief. | must have been nore shaken than | thought, because he attended

first not to Armageddon but to nme. From his European wanderings he preserved a
certain habit that | found anusing: he operated on the principle of omia nea
mecum porto, as if instinctively prepared for the necessity of another flight
at short notice. That was how | explained the fact that in his suitcase he had
a kind of "survival kit," conplete with coffeepot, sugar, and crackers. There
was also a small bottle of cognac -- both the coffee and the cognac were nuch
to the purpose. What began then had no nane, but afterward we would refer to
it as a funeral banquet or, nore precisely, its Anglo-Saxon or Irish variant:
a wake -- a ritual watch held over a corpse. Ganted, the deceased in question



was still anong the living, and had no know edge, even, of his inevitable
i nternent.

W si pped our coffee and cognac, surrounded by such silence, it was as
if we were in a place of great desolation, as if the thing that was soon to
happen had al ready cone to pass. Quick to understand each ot her, exchanging
fragnents of sentences, we first plotted out the course of upconing events. As
scenario witers, we agreed. Everything would be thrown into the construction
of TX devices. People like us would not see the |Iight of day.

For their inmnent dem se the chiefs of staff would revenge thensel ves
first on us -- unconsciously, no doubt. They would not roll over and play
dead; rational action beconing inpossible, they would resort to irrationa
action. If neither the nountains nor a kilonmeter of steel sufficed to shield
them from attack, they would declare the ultinmate arnor to be secrecy. There
would follow a multiplication, a dispersion, and a burrowing into the earth of
conmand posts, while headquarters would be noved -- for certain -- on board
some giant atom c submarine or specially designed bat hysphere, which would
keep watch, snuggl ed on the ocean fl oor

And the |ast shell of denocratic fornms would crunble, fornms whose
subst ance had al ready been nostly gnawed away by the gl obal strategy of the
sixties. And this would show in the attitude toward scientists. There woul d be
no desire, no time or place, to keep up appearances and treat themlike clever
but capricious children whomit was better not to frustrate.

When we had prophesied, roughly, our fate and the fate of others -- in
accordance with Pascal's maxi m about the thinking reed that thirsts to know
t he nmechani sns of its own annihilation -- Rappaport told ne of his efforts the
previous spring. Before | came to the Project, he had presented to Genera
Oster -- the chief, at that time, of HW -- a plan for joining forces with the
Russi ans. He proposed that we supply a group equal in nunber and expertise to
a group that would be provided by the Russians, to work together on the
translation of the letter. Oster explained to himgood-naturedly how very
naive such a thing would be. The Russians woul d provide a group for show, but
meanwhil e work on the letter thensel ves.

W | ooked at each other and | aughed, because the sanme thought occurred
to both of us. Oster had sinply told hima thing that we | earned of only in
the | ast few days. Even then, the Pentagon itself had adopted the principle of
"doubling." W constituted the group that was "for show, " and had been wholly
unaware of it; the generals all the while had had another teamat their
di sposal, one they apparently trusted nore.

For a nonent we paused to consider the nmentality of the strategists.
They never took people seriously, insisting that the inportant thing was the
bi ol ogi cal preservation of the species. The fanmpbus ceterum censeo speci em
preservandam esse becanme a slogan like all other slogans: words to utter but
not a value to be included in the strategic equations. By now we had i nbi bed
enough cognac to anmuse ourselves with the vision of generals who, as they were
cooked alive, would issue their final orders into a silent mcrophone --
because the ocean floor, like every other nook and cranny on the planet, would
no | onger offer shelter. The only safe place for the Pentagon and its peopl e,
we concl uded, would be beneath the bottom of the Mdscow River; but it was not
too likely that even our daring eagles could manage to get there.

After mdnight, we finally put such mundane subjects behind us, and the
conversation grew interesting. W took up the Mystery of the Species. | dwell
on this, because that dial ogue-requiemin honor of Man the Wse, delivered by
two representatives of the race who were woozy with caffeine and al cohol, and
certain that the end was nigh, seens to ne significant.

That the Senders were well informed about the state of things in the
whol e Gal axy, | opined, was beyond question. Qur catastrophe was a consequence
of their not having taken into account the specific situation on Earth, and
they had not, because Earth was, in the whole Gal axy, an exception

"These are old Manichean ideas, a dinme a dozen," decl ared Rappaport.

But | was not at all clainmng that the apocal ypse was the result of any



exceptional human "w ckedness." It was sinply that every planetary psychozoic
encl ave passed froma state of global division to one of integration. From
bands, tribes, and clans arose nations, kingdonms, enpires, world powers, and
finally came the social unification of the species. This process al nost never
led to the enmergence of two antagonists of equal strength, at |east not

i mediately prior to the final joining; there would be, rather, a Majority in
opposition to a weak Mnority. Such a confrontation had nmuch greater
probability, even if only froma strictly thernodynam c point of view one
could demonstrate this by stochastic cal culation. A perfect equilibrium of
forces, an exact equal s-sign between them was a state so inprobable as to be
virtually inpossible. One could arrive at such a bal ance only by coinci dence.
Soci al fusion was one series of processes, and the acquiring of instrunental
know edge was anot her series.

Integration on the scale of a planet could become "frozen" at a stage
along the way if the discovery of nucleonics arose prematurely. Only in that
case woul d the weaker side becone equal to the stronger -- inasnuch as each of
them wi el ding atom ¢ weapons, could wipe out the entire species. Certainly
soci al integration always occurred on a foundation of technol ogy and science,
but the discovery of atonmic energy would ordinarily take place in the
post-unification period -- and then it would have no dire consequences. The
self-inperil ment of the species, or its tendency to comit involuntary
sui ci de, was no doubt a function of the nunber of primtive societies that
possessed the "ultinate weapon."

If on sone gl obe there were a thousand hostil e governnments, and each had
a thousand nucl ear warheads, the chance of a purely local conflict's
snowbal I ing into an apocal ypse woul d be many tinmes greater than if there
exi sted only a few antagonists. Therefore, the relation between the two
cal endars -- one cal endar showi ng the sequence of scientific discoveries, and
the other recording the progress of the anal gamati on of the separate societies
-- determined the fate, in the Gal axy, of each individual Psychozoic. W on
Earth definitely had bad |uck: our passage frompreatonic civilization to
atom c took place atypically, too early, and it was this that had caused the
"freezing" of the status quo, until the advent of the neutrino enission. For a
pl anet united, the cracking of the letter would be sonething positive, a step
toward entering the "club of cosmic civilizations." But for us, in our
situation, it was a knell.

"Maybe," | said, "if Glileo and Newton had di ed of whoopi ng cough in
chi I dhood, physics woul d have been del ayed enough so that the splitting of the
atom woul d not have conme about until the twenty-first century. That whoopi ng
cough that never was m ght have saved us."

Rappaport accused ne of falling into journalism physics was ergodic in
its devel opment, and the death of one or two people could not have influenced
its course.

"Al'l right," | said, "then we m ght have been saved by the energence, in
the West, of some other dominant religion than Christianity -- or, mllions of
years earlier, by a different formati on of man's sexual nature.™

Chal | enged, | took up the defense of this thesis. It was no accident
that physics had arisen in the West as the "queen of enpiricism" Wstern
culture was, thanks to Christianity, a culture of sin. The Fall -- and the
first one had been sexual! -- engaged the whole personality of man in

melioristic pursuits, which provided various types of sublimation, with the
acquiring of know edge at the head.

In this sense Christianity favored enpiricism though, of course,
unwittingly: it opened the possibility for it and gave it the chance to grow
Characteristic of the East and its cultures, on the other hand, was the
category of shane -- quite central -- because a man's inappropriate action
there was not "sinful" in any Christian sense, but at nost disgraceful, and
mainly in the external sense: having to do with the forms of behavior
Therefore, the category of shane transferred man, as it were, "outside" the
soul, into the real mof cerenopnial practices. For enpiricism then, there was



simply no place; the chance for it disappeared with the deprecation of
substantive action, and instead of the sublinmation of drives, their
"cerenponi al i zati on" was provided for. Vice, no |longer the "fall of man,"
becanme detached fromthe personality and was, so to speak, legally channel ed
into a separate repertoire of forms. Sin and grace were replaced by shame and
the tactics of avoiding it. There was no penetration into the depths of the
psyche: the sense of "what is proper,"” "what ought to be," took the place of
the conscience, and the finest mnds were directed toward the renunciation of
the senses. A good Christian could be a good physicist, but one could not
become a physicist if one was a good Buddhi st, Confucianist, or follower of
the Zen doctrine, because then one would be occupying oneself with the very
thing those faiths deprecated in toto. Wth this as a point of departure,
soci al selection gathered the entire "intellectual creant of the popul ation
and allowed it to spend itself only in nystical exercises -- yoga, for
instance. Such a culture acted like a centrifuge; it cast the talented away
fromthe places in society where they could initiate enpiricism and stoppered
their mnds with an etiquette that excluded instrumental pursuits as "l ower"
and "l ess worthy." But the potential of egalitarianisminherent in

Christianity -- though it cane into conflict with class structures, though for
periods it yielded to them-- never altogether disappeared, and indirectly
fromit sprang physics, with all its consequences.

"Physics -- a kind of asceticisn?"

"Ch, it is not that sinple. Christianity was a nutation of Judai sm
which was a 'closed' religion in that it was intended only for the chosen.
Thus Judai sm was, as a discovery, sonething |ike Euclidean geonetry; one had
only to reflect on the initial axionms to arrive, by extrapolation, at a nore
general doctrine, one that under the heading 'chosen' would put all people.™

"Christianity corresponds to a generalized geonetry?"

"Yes, in a sense, on a purely formal |evel -- through the changing of
signs in a systemthat is the same with regard to val ues and meani ngs. The
operation | ed, anong other things, to the acceptance of the validity of a
t heol ogy of Reason. This was an attenpt not to renounce any of the qualities
of man; since man was a creature of Reason, he had the right to exercise that
faculty -- and this finally produced, after a due amount of hybridization and
transformation, physics. | am of course, oversinplifying enornously.

"Christianity is a generalized nutation of Judaism an adaption of a
systematic structure to all possible human exi stences. This was a property of
Judai sm purely structural to begin with. One could not carry out an anal ogous
operation on Buddhi sm or Brahmani sm |et alone the teachings of Confucius. So,
then, the sentence was passed back when Judai sm arose -- several thousand
years ago. And there is another possibility. The main problemof this world
whi ch every religion nust confront is sex. It is possible to worship it --
that is, to make it positive and central to the doctrine; it is possible to
cut it off, to shut it out -- neutrally; but it is also possible to see it as
the Enemy. This last solution is the nost unconprom sing, and it is the one
Christianity chose.

"Now, if sex had been a phenonmenon of |ess inportance biologically, if
it had remained a periodic, cyclic thing only, as it is with some mamal s, it
could not have possessed central significance, being a transient, rhythmc
occurrence. But all this was deternined sone one and a half mllion years ago.
From then on, sex becane the punctum saliens of really every culture, because
it could not sinply be denied. It had to be made 'civilized.' The man of the
West always felt it an injury to his self-esteemthat inter faeces et urinam
nascinmur. . . a reflection that, by the laws of Mystery, put Original Sin in
Cenesis. That is how it was. Another kind of sexual periodicity, or -- again
-- another kind of religion, mght have set us on a different road."

"To stagnation?"

"No -- just to a delay in the devel opnent of physics.”

Rappaport accused nme of "unconsci ous Freudi anism" Havi ng been brought
up in a puritanical famly, he said, | was projecting onto the world ny own



prejudices. | had not freed nyself, in fact, fromthe vision of everything in
the colors of Dammation and Sal vation. Since | considered Earthlings to be
dammed root and branch, | transferred Salvation to the Gal axy. My curse cast
mankind into Hell -- but did not touch the Senders, who renmai ned conpletely
good and without blem sh. That was nmy m stake. In thinking of them one first
had to introduce the notion of a "fellowship threshold." Al intelligence
nmoved in the direction of nore and nore universal generalization, which was
only proper, because the Universe itself approved that course. He who
generalized correctly could control phenonmena of increasing scope.

An evol uti onary awareness -- understanding that mnd was the result of a
honeostatic "nountain clinbing" against the current of entropy -- nmade one
enbrace, in fellowship, the evolutionary tree that gave rise to sentient
bei ngs. But one could not encompass with fellowship the entire tree of
evol ution, because ultinmately a "higher" being was obliged to feed on "l ower"
ones. The line of fell owship had to be drawn sonewhere. On Earth, no one had
ever placed that line below the fork where the plants parted conpany with the
animals. And in practice, in the technol ogical world, one could not include,
for example, the insects. If we learned that for some reason exchangi ng
signals with the Cosnbs required the annihilation of Earth's ants, we would
certainly think that it was "worth" sacrificing the ants. Now, we, on our rung
of devel opnent, may be -- to Soneone -- ants. The level of fellowship rmay not
necessarily extend, fromthe standpoint of those beings, to such planetary
verm n as ourselves. O perhaps they had rationalizations for this. Perhaps
t hey knew that according to the galactic statistics, the Earth type of
psychozoi ¢ was dooned to techno-evolutionary failure, so that it would not be
so horrendous to add to the threat hanging over us, since in any case "we npst
likely would not amount to anything."

| present here the gist of that vigil on the eve of the experinent, not
a chronol ogi cal record of the conversation, which | do not recall that
precisely. | do not know when Rappaport told ne of his European experience --
the one | described earlier. It was, | think, when we had finished with the
general s but had not begun to seek the cause of the inpending denouenment. Now
| said to himnore or |less the foll ow ng:

"Dr. Rappaport, you are even worse than nme. You have nade of the Senders
a 'higher race' that identifies only with the 'higher fornms' of the Gal axy.
Why, then, do they endeavor to spread bi ogenesis? Wiy should they sowlife if
they are able to carry out a policy of expansion and col oni zati on? Neither of
us can go, in our reasoning, beyond the concepts accessible to us. You may be
right that | localize to Earth the reasons for our defeat because of the way I
was raised as a child. Except that instead of 'human sin' | see a stochastic
process that has driven us into a dead end. You, a refugee froma country of
victinms, have always felt too strongly your own innocence in the face of
exterm nation, and therefore you situate the source of the catastrophe
somepl ace el se: in the domain of the Senders. W did not choose this ourselves
-- they did it for us. Thus concludes every attenpt at transcendence. W need
tinme, but we will not have time now

"I have always said that if only there were a governnent w se enough to
want to pull all humanity out of that hole and not just its own, we m ght
eventually clinmb out. But funding fromthe federal budget has been readily
avail able only to the seeker of 'new weapons.' Wen | told the politicians
that we ought to launch a crash programin anthropol ogy, build machi nes for
the sinulation of socio-evolutionary processes, using the kind of noney they
put into their mssile and antim ssile research, they smled at ne and
shrugged. No one took it seriously, and at |least now | have the bitter
sati sfaction of being right. W should have studied nan first -- that was our
proper ordering of priorities. But we did not, and now what we know of man is
not enough. Let us finally admt that this is the case. |gnoranus et
i gnor abi nus, because now we do not have the tine."

The good- hearted Rappaport did not try to argue with me. He led ne -- |
was drunk -- to my room



Before we parted, he said, "Don't take it so nmuch to heart, M. Hogarth.
Wt hout you things would have turned out just as badly."
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Donal d woul d plan the experiments as much as a week in advance, four
runs a day. This was the maxi mum of which the inprovi sed apparatus was
capabl e. After each experinent it would suffer partial destruction, and
repairs woul d be necessary. The repairs went slowy, because the work had to
be done in protective suits -- on material radioactively contamn nated. W got
under way after the "wake" -- or, rather, he did; I was only a spectator. W
knew now that the people fromH s Master's Ghost or the Alter-Project were
comng in eight days. Donald originally intended to start first thing in the
nor ni ng, because he wanted his people, still engaged in the bogus research
that he had assigned them to cover with their cannonade the unavoi dabl e roar
of the explosions, but, having everything ready | ate the evening before (in
ot her words, while | was working out endless variations of global Arnageddon
at the conmputer center), he did not wait.

Actually, by nowit did not matter when Nye -- and, after him our
m ghty protectors -- found out. Fallen into a troubled sleep after Rappaport
left nme, | awoke several times and junped up with the inpression that | had
heard the boom of a detonation, but it was a dream The concrete of the
bui | di ngs had been desi gned, way back when, for nore than such expl osions. At
four in the norning, feeling |like Lazarus, | dragged my achi ng bones out of
bed and decided -- since | was unable to stay in my roomany longer -- to
di spense with the rest of our "conspiratorial"™ cautions and go to the
| aboratory. W had not planned it this way, but | sinply could not believe
t hat Donal d Prothero, having everything ready, would quietly turn in for the
night. And I was not m staken: his nerves, too, had their limt.

| washed nmy face in cold water and went out. As | passed Nye's door at
the end of the corridor, |I noticed that his Iight was on, and involuntarily
softened ny footsteps. Conscious of the absurdity of this action, | sniled a
crooked smile, which stretched the skin of ny face -- making it feel stiff and
| eathery, as if not my own -- and ran down the stairs instead of sunmmoning the
el evat or.

Never before had | left the hotel at that hour. The | obby was dark; |
bunped into chairs set about; there was a full noon, but the concrete bl ock at
the entrance shut out its light. The street, on the other hand, |ooked
uncanny, but perhaps it only seened so to ne. On the adm nistration building
shone the ruby lights that warned airplanes; other than that, there were only
a few lanps at the intersections. The physics building was dark and appeared
deserted, but, going the way | knew by heart through the hal f-open door,
made it to the main hall. Imrediately | knew that the thing was over, because
the signals that flashed red while the inverters were in operation were al
dark. In the dimmess of the hall the giant ring of the inverter made the place
seem | i ke the, engine roomof a factory or ship; the tiny indicator lights at

the consoles were still blinking on and off, but I found no one by the
chanmber. | knew where Donald woul d be; the narrow passageway between the coils
of the nulti-ton electromagnets led to a snmall interior area in which there
was a kind of cubicle, where Donald kept all his records, films, notebooks.
And, in fact, | saw a light on. He junped up when he saw ne. MH Il was with
him Wthout a word of explanation he handed ne the scrawl ed sheets of paper

I was not aware of the state that | was in until | found that | could

not identify the synmbols, though | was perfectly fanmiliar with them-- |
stared stupidly at the colums of figures, trying to collect ny thoughts. Wen
finally the significance of the coordinates of the four runs of the experinment



sank in, | felt a weakness in ny knees.

By the wall was a stool. | sat on it and once again, carefully and
slowy, went over the results. The paper suddenly went gray; sonething
obscured ny vision. This weakness lasted only a few seconds. Wen it passed, |
was covered with a clanmy sweat. Donald at |ast noticed that something strange
was happening to nme, but | said that | was better now

He started to take back the notes, but | did not let him | still needed
them The greater the energy was, the | ess accurate the localization of the
expl osion. Although four trials did not allow statistical analysis, the
relation hit one in the face. Probably for charges over a microton (we
cheerfully worked in units of nuclear ballistics) the error factor woul d equa
hal f the distance between the point of detonation and the target. Three, at
nost four, nmore tests would be enough now to determine this exactly, and
enough to make the usel essness of TX as a weapon a certainty. But | was
al ready certain, because suddenly, with extraordinary clarity, |I recalled al
the preceding results as well as ny westling to come up with a nodel for a
phenonenol ogi cal formula. The rel ati on appeared before me, the true formul a
for the whole thing, incredibly sinmple; it was nothing but the transposition
to the TX effect, of the uncertainty principle: the greater the energy, the
| ess the accuracy of the focus, and the less the energy, the nore sharply one
could focus the effect. At distances on the order of a kiloneter, it would be
possible to focus the effect to a target area the size of a square neter
expl odi ng only a handful of atons. No powerful blow, no destroying force,
not hi ng.

Wen | lifted ny eyes, | saw that Donald knew al so. A few words
sufficed. There was only one problem further experinentation, at energies
i ncreased by an order of magnitude -- necessary to put an end, once and for
all, to the career of TX -- would have to be dangerous, because the
i ndet erm nacy of the place where the energy would be released, its shifting --
conpletely unpredictable -- would inperil the experimenters. \Wat we needed
was sone special proving ground, a desert. . . and an apparatus on far renote
control. This, too, Donald had thought of. W said little; over us hung a
naked, dusty light bulb. MHII, all this time, did not utter a word. It
seemed to ne that the man was not so nuch shocked as -- al nost --

di sappoi nted; but perhaps | am doing himan injustice.
W went through everything again, with extrene care; ny thinking was so

clear, | was able on the spot to trace out the dependence, extrapol ating for
even greater charges, those in the kiloton range, and then going in the
opposite direction -- for our previous results. The agreenment was to three

deci mal places. At one point, Donald | ooked at his watch. It was already five.
He threw the main switch to cut off the power fromall the units, and together
we left the laboratory. Qutside there was daylight. The air was cold as

crystal. MH Il wal ked away, but we stood awhile in front of the hotel, in an
unreal stillness and an isolation so conplete, it was as if no one but us was
left alive. The thought nade ne shudder -- but now only in retrospect, a

refl ex of nenmory. | wanted to say something to Donal d, somnething that woul d
wap it all up, that would express ny relief, ny joy, but suddenly | realized
that | felt no joy. I was only enpty, terribly exhausted, indifferent, as

t hough not hi ng woul d or coul d happen now. | do not know whether he felt the

same way. We shook hands, a thing we usually did not do, and went our separate
ways. If soneone lunges with a knife and the blade is deflected by hidden
arnor, he who struck the ineffective blow can take no credit.
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W decided to present the story of the TX effect at the Science Council



but after three days; a little time was needed to organize the results
properly, put together nore detail ed observational records, and nake

enl argenents of sel ected photographs. But the very next day, at noon, | went
to Yvor. He took the news remarkably calmy; | had underestimated his
self-control. Mst of all he was offended that we had not let himin on the
secret until the end. | said many things to himon this score, finding nmyself

in a position opposite the one | had been in upon ny arrival at the conpound:
that time, he had done his best to "explain" my prior exclusion. But this
matter was of inconparably greater inportance.

| used every conceivable argument to sweeten the pill -- to the
acconpani nent of his grunmbling. For a while he held a grudge, understandably,
though in the end he came to appreciate our reasons, | think. In the neantine,
Donal d, in the same private way, inforned Dill, so that the only one who found
out about everything at the neeting was Eugene Al bert Nye. As rnmuch as |
detested the man, | had to admre him he did not bat an eye during Donal d's
presentation, and | watched himthe entire tinme. The man was a born
politician, though not a diplomt -- because a diplomat should not be
vindi ctive, whereas Nye, alnobst a year after that neeting, when the Project
had concluded its existence, with the help of a third party, a certain
journalist, gave to the press a truckload of material in which the action
Donal d and | had taken, put in a certain light with typical comrentary,
occupi ed the place of honor. But for Nye, the matter never woul d have taken on
t he sensational aspect that obliged various high-placed people, anong them
Rush and McMahon, to conme to our rescue.

As the reader can see, if Donald and | were guilty of anything, it was
of illogic, because in one way or another our secret research eventually had
to be grist for the Project's official nmill. But the whole thing was depicted
as an extrenely harnful piece of bungling, as a heinous attenpt to sabotage
the Project: instead of going imrediately to the qualified experts (which
meant the Arnmy's ballistic-mssile people), we had puttered about |ike
do-it-yoursel f handynen, on a snmall scale, thereby giving the "other side" an
opportunity to overtake us -- and get the junp on us, fatally.

| have skipped ahead like this to show that Nye was not so innocent as
he appeared. The only thing that he all owed hinmself, during that notorious
nmeeting, was to | ook several times over his glasses at Bal oyne, whom wi t hout
guesti on he suspected of having a hand in our conspiracy. We tried to word our
report in such a way that the secrecy of the work would seem dictated by the
exi genci es of methodol ogy as well as by the uncertainty regardi ng success (by
"success, " of course, we neant the thing we nost dreaded); but Nye was not
taken in, not for a mnute, by these justifications.

Then a di scussion got under way. Dill observed, rather unexpectedly,
that had TX worked out, it mght have brought peace to the world and not
anni hil ation, because it would have put an end to the doctrine of DEW
("distant early warning"), which was based on the interval of tine between the
firing of the offender's intercontinental rockets and their appearance on the
defender's radar screens at the apogees of suborbital flight. A weapon that
destroyed at a distance of the Earth's dianmeter and with the speed of 1ight
ruled out any early warning; it would place both sides in the situation of two
men hol di ng guns to each other's tenples. And that could | ead to gl oba
di sarmanent. But such shock treatnment could just as well end altogether
differently, Donald pointed out in reply.

Bal oyne neanwhile felt hinself the object of Nye's suspicion -- and then
began the conclusive col | apse of the Council, which could not be heal ed or
patched for the remainder of the Project's existence. Nye, fromthat point on
dropped the pose that he was sone sort of neutral anbassador or observer from
t he Pentagon; this showed itself in various ways, none of them pleasant. For
exanpl e, the invasion of Arnmy specialists in the nuclear and ballistic fields,
whi ch conmmenced twenty-four hours after this neeting, was already in progress
-- like an occupation of eneny territory, with helicopters descending |ike
| ocusts -- when Nye tel ephoned Bal oyne to informhimof the fact. At the sane



time, the visit of the notables fromthe Alter-Project was postponed. | was
absolutely certain that the Arnmy's nucl eonics people, whom | did not consider
scientists in any sense of the word, would only confirmour findings with
tests on the proving-ground scale. But the way the data were grabbed out of
our hands, along with the apparatus, film and | ab not ebooks -- whatever
illusions | had left, that laid themto rest.

Donal d, barely tolerated in his own | aboratory, bore this
phi |l osophically, and even explained to me that it could hardly be otherwi se,
because if it were otherwi se, the only appearances that would be kept up woul d

be those that did not really matter. . . since such actions were the | ogica
consequence of the world situation. And so on. In a sense he was right. But an
i ndi vidual cane to me in the norning (I was still in bed) and asked for the
sets of calculations. | inquired if he had a search warrant, and if he had
cone to arrest ne. This restrained himsomewhat, and | was able at least to
brush my teeth, shave, and dress while he waited out in the hall. | had

spoken, of course, froma sense of conplete hel pl essness. But | repeated to
nysel f that actually |I ought to be glad, for what would have been the state of
my soul if | had had to hand over cal cul ations that prom sed finis terrarun?
W | oitered about the compound like flies while the Arny dunped fromthe
sky its seem ngly endl ess personnel and provisions. This operation nost
certainly had not been inprovised at the last mnute; they nust have had it in
readi ness for a while, in some outlined form not knowi ng, after all, what
woul d pop out of the Project. Three weeks were enough for themto begin the
appropriate series of mcroton blasts. | was not at all surprised that we
| earned of the results only thanks to | eaks fromthe | ower-echel on technicians
who were in contact with our people. Wien the wind was right, the expl osions
could be heard all over the conmpound. Their negligible strength, on the
payl oad range, nmeant there was practically no fallout. No special safety
nmeasures were taken. No one approached us, about anything; we were ignored, as
if we did not exist. Rappaport said that this was because Donald and | had
violated the rules of the game. Perhaps. Nye disappeared for days on end,
conmut i ng at supersoni c speed between WAshi ngton, the compound, and the test
site.
In the begi nning of Decenber, when the storns came, the installations in
the desert were dismantl ed and packed away; the fourteen-ton
hel i copt er-cranes, the passenger helicopters, and all the other hovercraft one
day lifted off, and as suddenly and efficiently as it had arrived, the Arny

left us, taking with it -- so | heard -- a few dozen of the
scientific-technical staff who were exposed to high levels of radiation in the
| ast of the experinents, during which had been detonated -- according to the
runors -- a charge equivalent to a kiloton of TNT

And then, as if an enchantnent had been lifted fromus -- nore or |ess
as in "Sleeping Beauty" -- we all grew active, and in a short time a great

many things took place. Bal oyne subnmitted his resignation; Donald Prothero and
| demanded to be released fromthe Project; Rappaport, although very
reluctantly, | believe, nevertheless followed suit, out of a feeling of
loyalty. Only Dill did not resort to any denonstration; he advised us, in
fact, to march around the conpound wavi ng appropriate signs and chanting. He
did not take our action seriously, and I cannot deny that he had a point.

Qur rebellious quadrunvirate was i nmedi ately whi sked to Washi ngton. W
were spoken to individually and together; besides Rush and McMahon, and our
general (whom| personally met for the first tine), the President's science
advisers also put in an appearance, and it turned out that our continued
presence in the Project was absolutely vital. Baloyne -- that diplomat, that
politician -- said at one of these meetings that, seeing as they had pl aced
full confidence in Nye and less in him they could let Nye now recruit better
people and run the Project hinself. They treated us, when such dicta fel
thick and fast, like ill-tenmpered, spoiled, but beloved children. I do not
know about the others, but | genuinely had ny fill of the Project.

One eveni ng Bal oyne canme to ny hotel room that day he had had a private



téte-a-téte with Rush, and he told ne the reason for the constant persuasion
The advi sers had conme to the conclusion that TX was only a misfire in a
begi nning series, that actually it pointed clearly to the fruitful ness of
further research, and such research was now our be-all and end-all, a matter
of life and death. Though | considered this reasoning to be nonsense,
realized, after alittle reflection, that we could actually return, provided
the Adm nistration met our conditions, which then and there we began, Bal oyne
and I, to draw up. | knew that if the work went on w thout me, | would have no
peace with myself and could not go back to my pure -- that is, unsullied --
mat hemati cs, because ny belief in a safety nechanismthat the Senders had
pl aced upon the stellar code was really only a belief and not certain
know edge. | put this nore succinctly to Bal oyne: Let us go by Pascal's
aphori sm about the frail reed. If we cannot oppose, we will at |east know

The four of us, putting our heads together, figured out why the Project
had not been handed over to the Arny. The Arny had been raising its own
speci al breed of scientist -- under the table -- the type that would carry out
basi c assignments and be capable of limted autonony. Wien he knew where to
start and where to finish, the Arny scientist did excellent work. But cosnic
civilizations, their motives, the life-causing effects of the signal, the
rel ati on between these effects and the signal's content -- all this, for him
was bl ack magic. "Yes, and for us as well," renmarked the ever-caustic
Rappaport. W agreed, finally, to continue with the work. W got our way:
Eugene Al bert Nye, L.L.D., vanished fromthe Project (that was one of our
conditions). He was imredi ately replaced, however, by another civilian, a M.
Hugh Fenton. In this way we exchanged an evil for an evil. The budget was
i ncreased, the people fromthe Alter-Project (the existence of which we also
brandi shed in the faces of the slightly abashed nen in command) were
i ncorporated into our research teans, and the Alter-Project itself presunably
ceased to exist -- but that was not true, either, because according to the
official version, it never had existed. So, then, having vented our spleen
havi ng deli berated together, having set conditions that were to be followed to
the letter, we returned "hone" -- back to the desert; and thus began, with the
New Year already past, the next and final chapter of H s Master's Voice.
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And so everything went back to the way it was before -- except that one
new face appeared at the sessions of the Council, that of Hugh Fenton. Fenton
the Phantom he was called, or the Invisible Man, because he sonehow exi sted
m croscopically -- not that he was small, but he kept hinself in the shadows.
Wnter meant frequent storms, but of sand, not rain. Rain hardly ever fell. It
was not difficult for us to junp back into our former routine of work -- of
exi stence, rather. Again | went to Rappaport's to chat, and again | sonetines
met Dill there; it seemed to ne that the Project was ny life, that the one
woul d end with the other.

The only new thing were the weekly sem nars, quite unofficial, during
whi ch various topics would be discussed in turn -- such topics as the
prospects for the auto-evolution (that is, controlled evolution) of
intelligent beings.

What did that hold for us? Supposedly it would put us on the track of
t he anat ony, physiol ogy, and thereby the civilization of the Senders. But in a
soci ety that had reached a |l evel of developnent sinmilar to ours, there
appeared antithetical |ong-range trends whose di stant outcome could not be
foreseen. On the one hand, the technol ogies already formed exerted pressure on
the existing culture and, to some extent, inclined people to subordinate
t hensel ves adaptively to the needs of the instrunentalities set in notion



Thus you had indications of conpetition between intellectual man and the
machi ne, and al so of various forns of synbiosis between the two -- and both
psychol ogy and physi o-anat om cal engi neering di scovered "weak |inks," shoddy
parameters in the human organism and fromthere the path led to the planni ng
of necessary "inprovenents." Qut of this same trend came the idea of

manuf acturing "cyborgs," partly artificial people, designed specially for work
in space and the exploration of planets whose conditions were drastically
different fromEarth's; and the idea of connecting a human brain directly to
reservoirs of machine menory, of making devices in which an unprecedent ed
marriage of man and instrunent woul d take place, on the nechanical and/or
intellectual |evel

Thi s whol e stream of technol ogi cal pressures threatened to cl eave the
bi ol ogi cal honpgeneity of the species, hitherto intact. It was not just a
single civilization for all nen that such changes could render a fossil from
t he dead past, but even the single, universal physical shape of man. Man m ght
in effect transformhis society into a psychozoic type of ant col ony.

On the other hand, the sphere of instrunental technol ogies m ght be made
subordinate to cultural influences, to social nores. This could result in the
bi ot echnol ogi cal extension of the factors that determned -- for exanple --
fashi on. The technol ogi es of fashion as yet did not go beyond the boundary of
the human skin. Sone clainmed, true, that their influence went further, but
this was only because at various periods different physical variations of nman
have been pronoted as especially valuable, as nodels. One need only think of
the difference between Rubens's ideal of fem nine beauty and the woman of
today. It mght appear, to an outside observer of human affairs, that in wonen
(who nore obviously conforned to the dictates of fashion), in accordance wth
the requirenents of the passing seasons, now the shoul ders woul d wi den, and
now t he hi ps, now the breasts would grow | arge, and now di m ni sh, now the | egs
would fill out, and now they woul d again be thin and |long, and so on. But such
waxi ngs and wani ngs of the flesh were an illusion only, produced by the
sel ection, out of the variety of the entire set, of those physical types that
gai ned the approval of the day. Such a state night be subjected to
bi ot echnol ogi cal correction. Genetic control would then shift the range of
racial variety in the direction desired.

O course, genetic selection for purely anatomical traits seened a
frivolous thing in conparison with a nmultitude of culture-creating
transformations, yet at the sane tinme a desirable thing for aesthetic reasons
(the opportunity to make physical beauty universal). But we were speaking of
the first steps along a path to which one could affix the sign: REASON IN THE
SERVI CE OF THE URGES. This, because the overwhelm ng majority of the material
products of the mind were channeled into sybaritic pursuits. An ingeniously
constructed tel evision set dispersed intellectual garbage; sophisticated
transportation technol ogies nade it possible for a degenerate, instead of
getting soused in his own backyard, to dress up as a tourist and do the sane
inthe vicinity of Saint Peter's basilica. If this tendency were to lead to
t he invasion of the human body by technol ogi cal contrivances, undoubtedly the
i dea woul d be to expand the gamut of pleasurable sensations to the naxinmm
and perhaps even to bring into being -- besides sex, narcotics, culinary
happi ness -- other, as yet unknown, kinds of sensual stinulation and
gratification.

If we had, in the brain, a "pleasure center," then what prevented us
fromconnecting to it synthetic sense organs that would all ow the reachi ng of
orgasmnms mystical and nonmystical, through actions specially designed and
devised as triggers of nultiphase ecstasy? The carrying out of such an
aut o-evol ution would constitute a definitive closure in the culture and nores;
it would entail a withdrawal fromall things extraterrestrial. It would be an
exceptionally pleasant formof intellectual suicide.

Sci ence and technol ogy wi thout question would be able to come up with
devices that would neet equally the requirements of both the first and the
second pat hs of devel opnent. The fact that both seened to us rather nonstrous,



each in a different way, as yet neant nothing.

Negati ve assessnents of such transformations were quite groundl ess. The
directive that one should not "overly indul ge" oneself could be rationalized
only as long as the satisfaction of one individual meant, at the same tine,
the detrinent of another (or the detrinent of one's own body or soul, which
happened, say, in the case of drug addiction). This directive could be the
expression of plain necessity, and then one had better subnmit to it wthout
argunent; but the whole thrust of technology was precisely to elimnate, one
by one, all necessities that |imted possible action. Those who said that
civilization would al ways face certain necessities, in the formof limts to
personal freedom were in fact adherents of the naive faith that the Cosnops
was arranged not w thout thought to the "duties befitting" intelligent beings.
This was a comon extension of the Biblical injunction about working for one's
daily bread in the sweat of one's brow It was not, as such naive people often
t hought, an ethical judgment, but one clearly ontol ogical. Existence, as a
habitat for us, was furnished in such a way that one could not, not by any
di scoveries, attain the situation of "dizziness with success."

But there was no way to base far-reaching forecasts on so primtive a
faith. If not on "puritanical" and "ascetic" grounds, people sonetinmes voiced
these sentinments out of a fear of change. That fear sat at the bottom of al
scientific arguments that ruled out, to begin with, the possibility of
building "intelligent machines.” Humanki nd al ways felt nmost at home -- though
never confortable -- in situations that were slightly desperate: that spice
did not bring solace to the body, but did appease the soul. But the call of
"all forces and reserves to the front of science" was stirring as long as
"intelligent machi nes" were not able to replace the scientists effectively.

O the real nature of both directions -- the expansive-"ascetic" and the
"encysting"-hedonistic -- we could say nothing sensible. A civilization could
take either path: storming the Cosmpbs or cutting itself off fromit. The
neutrino signal seenmed to prove, at least, that certain civilizations did not
shut thensel ves away fromthe world.

A civilization as "spread out" techno-econom cally as ours, with the
front lines swmring in wealth and the rear guard dying of hunger, had by that
very spread already been given a direction of future development. First, the
troops behind would attenpt to catch up with the |leaders in material wealth,
whi ch, only because it had not yet been attained, would appear to justify the
effort of that pursuit; and, in turn, the prosperous vanguard, being an object
of envy and conpetition, would thereby be confirmed in its own value. If
others imtated it, then obviously what it did nust be not only good, but
positively wonderful! The process thus becane circular, since a positive
f eedback | oop of notivation resulted, increasing the notion forward, which was
spurred on, in addition, by the jabs of political antagonisnmns.

And further: a circle would result because it was difficult to cone up
wi th new sol uti ons when the given problem al ready possessed sone sol utions.
The United States, regardless of the bad that could be said of it, undoubtedly
existed -- with its hi ghways, heated sw mm ng pools, supernmarkets, and
everything el se that gleamed. Even if one could think up an entirely different
kind of felicity and prosperity, this could still only be, surely, in the
context of a civilization that was both heterogeneous and -- overall -- not
poor. But a civilization that reached a state of such equality and thereby
became honogeneous was sonet hing conpl etely unknown to us. It would be a
civilization that had managed to satisfy the basic biological needs of all its
menbers; only then, in its national sectors, would it be possible to take up
the search for further, nore varied roads to the future, a future now
i berated from econom c constraints. And yet we knew, for a certainty, that
when the first em ssaries of Earth went wal king anong the planets, Earth's
ot her sons woul d be dream ng not about such expeditions but about a piece of
br ead.
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Despite the differences of opinion that separated us in the affairs of
the Project, we represented -- and by "we" | do not nean only the Science
Council -- a sufficiently close-knit teamso that the new arrivals, here and
there already called "the Pentagon puppets,” could be certain that their
t heses woul d be received by us with daggers drawn. Although I, too, was rather
unf avorably di sposed toward them | had to admit that Lerner and the young
bi ol ogi st accomnpanyi ng him (or astrobiol ogist, as he styled hinmself), pulled
of f an inpressive thing; because it was difficult for us to believe that,
after our year of tribulation, after the winger to which we had collectively
surrendered our brains, it was still possible to set forth, on the subject of
H s Master's Voice, hypotheses that were totally new, never even touched upon
by us, and, noreover, different fromeach other and supported by a
wel | - constructed mat hemati cal apparatus (though not so strong regardi ng data).
Yet this is precisely what happened. What is nore, these new ideas, nutually
exclusive to a degree, allowed for the establishing of a kind of gol den nean,
a novel conprom se that brought themtogether not at all badly.

Bal oyne, perhaps because he felt that it was not suitable, in a nmeeting
with the people of the Alter-Project, to stick to our old "aristocratic"

structure -- the division between the all-knowing elite and the poorly
i nfornmed pawns of the collective -- or perhaps just because he believed that
what we were to hear would be revel ational -- organized a |lecture neeting for

nore than a thousand of our workers. If Lerner and Syl vester were aware of the
hostility of those assenbl ed, they gave no indication of it. In any case,
t hei r behavi or was i npeccabl e.

Their research -- Lerner enphasized in his introduction -- was purely
theoretical in nature; they had not been given, except for the stellar code
itself and general information about Frog Eggs, any details, and their purpose
had not at all been to set up sone "parallel experinment," or to conpete with
us, but only to approach His Master's Voice differently, having in nind
exactly the sort of confrontation of views which was taking place now.

He did not stop for applause -- just as well, since there would have
been none -- but went straight to the matter, and proceeded quite lucidly; he
won me over with both his talk and his person -- and won others, too, judging
by the reaction in the auditorium

Bei ng a cosnobgoni st, he had worked on cosnmpbgony -- in its Hubblian
variant and Hayakawan nodificati on (Hayakawan, and m ne, too, if | mght say
so, though I had nerely done the nmathematical wi ckerwork for the bottles into
whi ch Hayakawa poured newwine). | will try to give a sketch of his thesis and
convey, if | am able, something of the tone of the | ecture, which nore than
once was interrupted by remarks fromthe audi ence, because a dry summary woul d
lack all the charm of the conception. The mathematics, of course, | omt --
although it played its part.

"I see it this way," he said. "The Universe is a thing that pul ses, that
contracts and dilates in alternation, every thirty billion years. . . Wen it
contracts, it eventually reaches a state of collapse in which space itself
di sintegrates, becomng folded up and | ocked not only around stars, as in the
case of the Schwarzschild sphere, but around all particles, the elementary
i ncl uded! Since the 'joint' space between the atons ceases to exist, obviously
t he physics known to us al so disappears, its |laws undergo transformation
This null-space cluster contracts further, and then -- speaking figuratively
-- the whole turns inside out, into the realmof forbidden energy states, into
'negative space,' so that it is not nothingness, but |ess than nothingness --
mat hematically, at |east!

"Qur actual world does not have antiworlds -- that is, it has them
periodically, once in thirty billion years. 'Antiparticles' are, in our world,



only the trace of those catastrophes, an ancient relic, and al so, of course,
an arrow pointing to the next catastrophe. But there remains -- to continue
the netaphor -- a kind of "unbilicus,'" in which still pounds the remant of
t he unextingui shed matter, the enbers of that dying Universe; it is a fissure
bet ween t he vani shing 'positive' space, this space that is ours, and the
other, the negative. . . The fissure remains open; it neither grows nor
cl oses, because it is continually forced apart by radiation -- by neutrino
radi ation! Which is like the |ast sparks of the bonfire, and from whi ch begins
t he next phase, because, when 'what was reversed' has conme to the limt of its
"inside-out' expansion and created an 'antiworld,' and extended it, it begins
to contract again and break back through the fissure, first in neutrino
radi ati on, which is the hardest and nost stable, because at that point there
is no light yet, only, besides the neutrino radiation, ultrahigh ganma! What
begi ns again to swell spherically and formthe expandi ng Universe is a
spreadi ng, gl obe-shaped neutrino wave, and that wave is at the sane tinme the
matrix of creation for all the particles that will occupy the soon-to-be-born
Universe; it carries themwth it, but only potentially, in that it possesses
sufficient energy for their materialization

"But when this Universe is in full swing, with its nebul ae flung wi de,
as ours is now, there are still stray echoes in it of the neutrino wave that
brought it into being, AND THHS IS HS MASTER S VO CE! From the gust that
forced its way through the 'fissure,' fromthat neutrino wave arose the atons,
the stars and pl anets, the nebul ae and the netagal axi es; and this elininates

the 'problemof the letter.'. . . Nothing was sent to us by 'neutrino
tel egraph' fromanother civilization; at the other "end" there is No One, and
no transmitter, nothing but the cosmc pulse fromthat 'rupture.' It is only

an em ssi on produced by processes that are purely physical, natural, and
total ly uni nhabited, therefore devoid of any linguistic character, of content,
of meaning. . . This em ssion provides a permanent |ink between the successive
worl ds, the expiring and the newWy created; it connects themenergetically and
informationally; thanks to it, a continuity is preserved, there are
nonacci dental, regular repetitions; therefore one can say that this neutrino
streamis the 'seed' of the next Universe, that this is a kind of netagenesis
or alternation of generations, separated by macrocosmic tine, but in the
anal ogy there is, of course, no biological content. Neutrinos are the seeds
fromdisintegration only because, of all the particles, they are the npst
stable. Their indestructibility guarantees the cyclic return of genesis, its
repetitions. "

He put all this nuch nore exactly, of course, supporting it, when
possible, with calculations. During the lecture it grew very quiet in the
hal | ; when he finished, the attacks began

Questions were thrown at him How did he explain the "life-causing"
property of the signal? How did it originate? Was it, according to him a
"pure accident"? And, nost of all -- where did we get Frog Eggs fronf?

"Yes, |'ve thought about this," Lerner replied. "You ask me who pl anned
it, composed it, and sent it. If not for that |ife-causing side of the
em ssion, life in the Gal axy woul d have been an extraordinarily rare
phanonenon! But now | ask in turn: Wat about the physical properties of
water? Had water at a tenperature of four degrees Celsius been lighter than
water at zero, and had ice not floated, all bodies of water on Earth would
have frozen bottomto-top, and no aquatic creatures would have been able to
survive outside the equatorial zone. And had water had a different dielectric
constant, not as high, protein nolecules would not have been able to formin
it, and therefore there could not have been protein-based life. Yet does
anyone ask, in science, whose hel ping hand intervened here, and who gave water
its dielectric constant or provided for the relative |ightness of its ice? No
one asks, because we consider such questions to be neaningless. Had water had
other properties, either a nonprotein formof life would have arisen or el se
no life at all. By the same token, one cannot ask who sent the biophilic
em ssion. It increases the probability of survival for nacronol ecul ar bodies,



and this is either the sane sort of accident, if you like, or the sane sort of
inevitability that has made water a substance 'favoring life.' The whol e
probl em shoul d be turned around, set right side up, and then it will read as
follows: Thanks to the fact that water possesses these properties, and thanks
to the fact that in the Universe there exists a radiation that stabilizes
bi ogenesi s, life can arise and oppose the growh of entropy nore effectively
than it woul d ot herwi se. "

"Frog Eggs!" cane shouts. "Frog Eggs!"

| was afraid that at any mnute a chant would start. The auditorium
al ready had reached the heat of a boxing match

"Frog Eggs? You know better than | that there was no success in reading
the so-called letter as a whole, but only its 'fragments' -- from which Frog
Eggs cane into being. This shows that as a neani ngful whole the letter does
not exi st outside your inmagination, and that Frog Eggs was sinply the result
of an extraction of information inherent in the neutrino stream information
t hat somet hing could be done with. Through the 'fissure between the worlds,’
bet ween t he one dying and the one being born, burst a ball of neutrino
radi ati on, expanding |ike a soap bubble; this wave had sufficient energy to
"inflate' the next Universe, and the front of the wave is inpregnated wth
information inherited, as it were, fromthe phase that has ended. Now, in this
wave lies the information that created the atons, as | already said, and the
i nformation that 'favors' biogenesis, and in addition it has segnents that
fromour standpoint 'serve no purpose,' that are 'worthless.' Water possesses
properties like those | nentioned, that 'favor' life, and properties that are
indifferent to life, as for exanple transparency; water could have been
nont ransparent, and this would have had no significance for the enmergence of
life. Just as one cannot ask, 'And who made water transparent?' one cannot
ask, 'Who wrote the programfor Frog Eggs? It is one of the properties of the

gi ven Universe, a property that we may study -- |ike the transparency of water
-- but that has no 'extraphysical' meaning."
There was an uproar in the hall. Finally Bal oyne asked how, then, Lerner

explained the circular repetition of the signal, and the fact that all the
rest of the emi ssion spectrumfor neutrino radiation in the sky was ordi nary
noi se, while in that single, solitary band lay so rmuch information

"But that is sinple,” replied the cosnogonist, who seermed to be deriving
pl easure fromthe general stir. "lnitially the entire em ssion was
concentrated precisely in that band, since it was precisely at that point on
the spectrumthat it was 'sharpened’ by the 'fissure between the worlds,' and
conpressed, and nodul ated, like a stream of water in a narrow opening. At the
begi nni ng there was a needl e-band, nothing nore! Then, as a result of
di spersion, scattering, desynchronization, diffraction, deflection
interference -- a greater and greater amount becane diffused, blurred, unti
finally, after billions of years of the existence of our Universe, fromthat
primal information there resulted noise; and fromthe sharp focus there
resulted a broad energy spectrum because in the nmeantime the 'secondary’
noi se generators of neutrinos -- the stars -- had become activated. \What we
are receiving, as the letter, is the renmainder of the '"unbilicus,' the remant
that has not yet undergone dissolution, that has not altogether nmerged wth
the countless reflections and currents that go fromcorner to corner of the

Met agal axy. The present (and ommipresent) normis noise -- not information
But at the nonent of the creation of our Universe, at its violent birth, the
neutrino bubble contained within it full information about all that physically

was to arise fromit; and precisely because it represents a relic of an epoch
that has left no discernible trace of itself other than this, it seens to us
astoundingly different fromthe phenomena of 'ordinary' matter and radiation.”

It was clever, all right, the pretty, logically coherent construction
that he put before us. Then foll owed the nmat hematical portion; he showed what
features the "fissure between the worlds" would need to have in order to
correspond exactly, as a "matrix," to the place in the neutrino spectrum where
the emission, or what we called the "stellar code," was situated. It was a



ni ce pi ece of work; he brought in resonance theory, and was even able to
provi de an explanation in his |lecture for the constant repetition of the
signal, and for the location -- that radiant of Canis Mnor -- fromwhich the
al l eged letter cane.

| took the floor then and said that actually it was he who had stood the
matter on its head, because he refashioned the whole Universe to fit the
letter, sinply making the "di nensions” of this fissure of his such that they
woul d correspond to the given energetics of the signal, and he even altered
the geometry of his nmade-to-order, ad hoc cosnos so that the direction from
whi ch the "signal" came would turn out to be a thing of chance.

Lerner, smling, adnmitted that to a certain extent | was right. But, he
added, if not for his "fissure" the successive worlds would come and go with
no connection between them each would be different -- that is, m ght be
different; or the Universe might remain permanently in the "antiworld,"
nul | -energy phase, and that would be the end of all creation, of all possible

worlds -- we would not exist, nor the stars above us, and there would be no
one to rack his brains over what did not take place. . . But it had, after
all, taken place. The nonstrous conplexity of the letter was explained in this

way: the uni magi nabl e concentration of the "death throes" caused the dying
world, just as a man gave up the ghost, to "give up" its information; this

i nformation did not suffer destruction; instead -- owing to | ans unknown to
us, because physics nmust have ceased in that conpression, that discontinuity
-- dissociation of space -- it fused with what still existed: with the

neutrino node within the very "fissure."

Bal oyne, who chaired the neeting, asked us if we wi shed to begin a
di scussion then and there, or first hear Sylvester. W voted for the second,
out of curiosity, of course. Lerner | knew a little, having met himonce or
twi ce at Hayakawa's, but Sylvester | had never even heard of. He was a smal
young man with a pasty face -- which is of absolutely no inportance.

He began in a vein surprisingly simlar to Lerner's. The Universe was a
pul sing entity, with alternating phases of blue contractions and red

expansi ons. Each phase took around thirty billion years. In the red phase,
that of the retreating nebul ae, after a sufficient dispersal of matter and the
cooling of planetary bodies, Iife formed on them and sonetimes gave rise to

intelligent species. Wen the dilation ended and the Uni verse began to
converge centripetally, gradually, in that blue phase, there resulted enornous
tenmperatures and increasingly hard radiation, which destroyed all the living

matter that in the course of the preceding two billion-years had succeeded in
covering the planets. Cbviously, in the red phase -- as in this one in which
we have come into being -- there existed civilizations at varying | evels of

devel opnent. And there nust have existed those that excelled technol ogically;
those that, with their advanced sci ences, including cosnobgony, were cogni zant
of their own future -- and the future of the Universe. Such civilizations --
or, for convenience, let us say such a civilization -- situated in sone
particul ar nebula, therefore knew that the process of organization would pass
its peak and the process of universal destruction would comrence, in grow ng
heat. If the civilization possessed far nore know edge than we, it would al so
be able, to some extent, to foresee the continuation of events after the "blue
end of the world,"” and if it enriched its know edge even nore, then it would
be able to affect that future state.

Again there was a buzz of voices. Sylvester was offering nothing nore or
| ess than a theory of the control of the cosmpbgonic process!

The astrobi ol ogi st assunmed, along with Lerner, that a "two-cycle cosnic
engine" was totally indeterminate -- because, particularly in the conpression
phase, major indeterm nacies would result fromthe changes, basically random
in the distribution of mass, and fromthe variabl e process of annihilation
Thus, what "type" of Universe would energe fromthe next contraction could not
be accurately predicted. W were acquainted with this difficulty on a
m ni ature scal e, because we could not predict, or calculate, the course of
turbul ence phenonena, the sort that gave rise to whirling (as, for exanple, in



wat er breaking on a reef). Thus the particular "red Universes," that resulted,
each in turn, fromthe blue, could differ so nuch anmong t hensel ves that the
type realized at present, in which life was possible, mght constitute an
epheneral , never-to-be-repeated state, or one that would be followed by a I ong
series of nothing but lifeless pul sations.

Such a horoscope mght not suit that high civilization, and so it would
undertake to change the vision of eternity as an everlasting graveyard, now
heat ed, now cooling -- to change it through appropriate astroengi neering
mani pul ations. Preparing itself for the exterm nation that awaited it, the
civilization could "progranf a star or a systemof stars, nodifying in a
fundanmental way the energetics of that system turning it into a kind of
neutrino laser ready to fire -- or, rather, arranging that it would becone
such a laser only at the noment when the tensors of gravitation, the
paranmeters of tenperature, the pressure, and so forth exceeded certain maxi num
val ues -- when physics itself, the physics of that given Universe, began to
crunbl e! Then this dying constellation would be converted entirely,

"triggered" by phenonena that would release its accunul ated energy, into a
single, black neutrino flash -- programred with the utnost precision and care!
Bei ng the hardest and nost inertial of the radiations, this nonotonic neutrino
wave woul d serve not only as the death knell of the extinguished Universe but
at the sane tinme would beconme the seed of the next phase, because it would
participate in the formation of the new el ementary particles. Moreover, the
directive "stanped in the star" would include biophilia -- the increasing of
the chance of the birth of life.

Thus, in this spirited picture, the stellar code was revealed to be a

transm ssion sent into the sphere of our Universe -- fromthe Universe that
cane before it. The Senders, therefore, had not existed for at least thirty
billion years. They fashioned the "nmessage" so well that it survived the

anni hilation of their Cosnps; and their message, joining the processes of the
succeedi ng creation, set in notion the evolution of life on the planets. W,
too, were Their children.

An ingenious notion! The "signal" was no letter at all; its
"life-giving" virtue did not represent one "aspect" as opposed to the
"content." It was only that we, according to our custom had sought to
separate what could not be separated. The signal -- or, rather, the causa
pul se -- began first with a "tuning"” of the cosmic material, newy
resurrected, in order that there would arise particles with the desired
properties (desired fromthe point of view of that civilization, of course),
and when astrogenesis had got under way, and with it planetogenesis, other
structural features becanme "activated," features present at the begi nning
within the pul se but till now having no "addressee"; only then did they begin
to manifest their ability to assist the birth of life. And since it was
"easier" to increase the overall chance of survival for |arge nolecul es than
to direct and govern the formation of the nost el enmentary buil ding bl ocks of
matter, we discovered the first effect as separate and "nonsenantic," while
giving to the second, the atomcreative part, the name of "letter."

W had failed to read it because for us, with our know edge, wth our
physics and chemistry, to read it conpletely was inpossible. Yet from pieces
of the know edge recorded in the pul se we nmade ourselves a recipe -- for Frog
Eggs! And therefore the signal directed and did not inform it was addressed
to the Universe and not to any beings. All we could do was try to deepen our
know edge by studying the signal itself -- as we studied Frog Eggs.

When Syl vester finished, there was nmuch consternation. Here was an
enbarras de richesses! The signal either was a natural phenonenon, a "Il ast
chord" of a dying Universe, hamered out by a "fissure" between world and
antiworld onto a neutrino wave; a deathbed kiss planted upon the front of the
wave -- or else it was the last will and testanent of a civilization that no
| onger lived. An inpressive choice!

And both views found adherents anong us. It was pointed out that in
ordinary -- that is, natural -- hard radiation there were fractions that



i ncreased the tenpo of mutation and thereby could speed up the rate of
evolution, while other fractions did not do this, fromwhich it did not foll ow
that the first fractions neant sonething and the second did not. For a while

everyone attenpted to talk at once. | had the feeling that I was standing at
the cradle of a new nythology. Alast will and testanent. . . we as the
post humous heirs of Them

Because it was expected of ne, | took the floor. | began with the
observation that through any nunber of points on a plane one could draw any
nunber of curved lines. | had never considered it ny objective to produce the

great est possible nunber of different theories, because one could cone up with
an endl ess anmobunt of those. Rather than tailor our Universe and its
antecedents to the signal, it sufficed to admt, for example, that our

recei ving apparatus was primtive in the sense that a radio of |ow selectivity
was primtive. Such a radio would pick up several stations at a tinme, and the
result would be a m shmash; but soneone who did not know any of the |anguages
i n which the progranms were being broadcast night sinply record everything as
it cane out, and rack his brains over that. W mght have fallen victimto
just such a technol ogi cal m stake.

Perhaps the so-called letter was a recording of several enissions at
once. If one assuned that in the Galaxy automatic transmtters were operating
on precisely that "frequency," in that band, which we were treating as a
si ngl e channel of conmunication, then even the constant repetition of the
signals could be explained. They could be signals used by societies in sone
"civilizational collective" to keep in systematic synchronization certain
t echnol ogi cal devices of theirs, possibly astroengi neering devices.

This woul d account for the "circularity" of the signals. But it fit
poorly with Frog Eggs; although, stretching things a little, one could put its
synthesis also into this scheme. In any case, the scheme was nore nodest and
therefore nore sensible than the giant visions that had been unfol ded before
us. There existed a nystery outside the signal, nanely, the fact that it was
al one. There shoul d have been a great many of them But to refashion the whole
Universe to "explain" this mystery was a luxury we could ill afford. Wy, the
"signal" could be declared to be a "nusic of the spheres,” a kind of hym, a
neutrino fanfare with which the Hgh Gvilization wuuld greet, say, the
ascensi on of a supernova. The letter also could be apostolic: we had, here, a
Wrd that becane Flesh. And we had, in opposition to it, Frog Eggs, which as
Lord of the Flies -- the work, therefore, of darkness -- indicated the
Mani chean nature of the signal, and of the world. To pursue any further this
sort of exegesis should not be allowed. Basically, both ideas were
conservative, and Lerner's in particular, because it boiled down to a defense,
a desperate defense, even, of the enpirical position. Lerner did not want to
| eave the traditional points of view of the exact sciences, which fromtheir
i nception had dealt with the phenonena of Nature and not of Culture, for there
does not exist a physics or chemistry of Culture, but only of the "stuff of
the Universe." Not willing to give up treating the Universe as a purely
physi cal object, devoid of "meanings," Lerner acted |like a nman prepared to
study a handwitten letter as if it were a seisnmogram In the final analysis,
handwiting, |ike a seisnbgram was a |lot of conplicated curved |ines.

Sylvester's hypothesis | characterized as an attenpt to answer the
guestion "Do successive Universes inherit fromone another?" He supplied an
answer in which our "code," though remaining an artifact, ceased to be a

letter. | concluded by showi ng the incredible nunber of assunptions that both
had pulled out of the air: the negative unbilicus of nmatter conpressed into
information at the bottom of the contraction -- well; the branding of the wave
front with the "atom generating" stigmata -- it would never be possible to

verify any of this, ex definitione, because presumably these things would
occur where there would no | onger be beings of any kind, or physics. This was
a discussion about life after death, decked up in the term nol ogy of science.
O it was a sort of "philosophy fiction" -- by analogy to science fiction. The
mat hemati cal robe concealed a mythology. In this | could see the signum



temporis, but nothing nore.

Natural ly, the discussion then took off like wildfire. Toward the end of
it, Rappaport suddenly rose with "one nore hypothesis.” It was so origina
that | present it here. He defended the thesis that the difference between
"artificial" and "natural” was not entirely objective, not an absol ute given,
but a relative thing and dependent on the cognitive frame of reference.

Subst ances excreted by living organisnms in the course of their netabolismwe
considered to be natural products. If | ate a great quantity of sugar, its
excess would be elimnated by ny kidneys. \Wether the sugar in the urine was
"artificial" or "natural" depended on ny purpose. If | ate so rmuch sugar
intentionally, in order to elimnate it, know ng the nechani sminvol ved and
able to predict the effects of ny action, the sugar would be "artificially"
present; but if | ate it because | had a craving for it, and for no other
reason, its presence would be "natural." One could denonstrate this. If
someone exam ned ny urine and if | had arranged this with himaccordingly, the
presence of sugar which he woul d di scover could acquire the meaning of an

i nformational signal. The sugar might signify, for instance, "yes," and the

| ack of sugar "no." This process of symbolic signaling would be as artificial
as could be, but only between the two of us. Woever did not know of our
arrangenent would learn nothing of it froman exam nati on of the urine. So,
then, in Culture as well as in Nature only the "natural" phenonena exi sted
"really and truly"; the "artificial" were artificial only insofar as we

rel ated them by agreement or action, in a definite way. Only miracles were
"absolutely artificial,"” and they were inpossible.

After this introducti on Rappaport delivered the main blow Let us
suppose that biological evolution could take a double path: it could create
separate organi sms, and then, fromthem intelligent beings; or it could
create, on the other branch, biospheres that were "nonintelligent” but at the
same time highly organized -- and let us call these "forests of living flesh,"
or vegetation of still another type, one that in the course of a very |ong
devel opnent woul d master even nucl ear energy. The vegetation's evol ution would
master it, however, not in the way that we nastered bonb or reactor
technol ogy, but in the way that our bodies "mastered" netabolism In this case
t he products of the netabolismwould be phenonena of a radioactive type --
and, at a later stage, even streams of neutrinos, which would be nothing but
the "excretion" fromsuch gl obes, of the organisms on them excretion which we
woul d receive precisely in the formof a "stellar code.” In this case we would
have a conpl etely natural process, because beings would not be intending to
send anything to anyone, or to conmunicate, and the streans in question would
be only the inevitable result of their metabolic activity, an "excretory
em ssion.” But it could also be that other planetary organisns would | earn of
their presence by this "spoor"” left in space. Then it would constitute a kind
of signal between them

Rappaport added that his hypothesis fit into the class of things native
to science, because science did not divide phenonena into "artificial" and
"natural ,” and therefore he had entered into the spirit of its rules. The
hypot hesis, in principle at least, could be tested (by detecting the presence,
or merely proving the theoretical possibility, of "neutrino organismnms"),
because it did not refer us to "other Universes."

Not everyone grasped that this was nore than just an exhibition of wit.
It was possible, in principle, to predict and cal cul ate any type of organic
nmet abol i sm when one began with physics and chemnistry, whereas it was not
possi bl e, beginning with the same physics and chemi stry, to predict or
calculate a culture in which certain beings would wite and send "neutrino
letters."” This second phenonenon was of another, nonphysical, order. If
civilizations spoke to one another in different |anguages, and their
di fferences in devel opment were consi derable, at best those who were | ess
know edgeabl e woul d extract fromthe received conmunication only (or nearly
only) what was physical in it (or natural, the same thing). They would
understand nothing nmore. And in fact, with a sufficiently |arge gap between



civilizations, the sanme concept-synbols, even if they functioned in both
cultures, would have totally different referents.

There was di scussed, anopbng ot her things, the question of whether or not
the probable "civilization of the Senders," either existing or (according to
Syl vester) no |longer anong the living, was rational. And how could we say that
a civilization that concerned itself about what would be "in the next
Universe,"” thirty billion years away, was rational? Even for a fantastically
weal thy civilization, what had to be the cost, the price paid in the fates of
living beings, for it to becone the hel msman of the Geat Cosnogony? This
al so, anal ogously, held for the "life-causing effect." One mght say that for
themthis was rational -- or that there was no intercivilizationally constant
sense of "rationality.” A dozen of us gathered at Bal oyne's after the closing
of the neeting, and talked long into the night. If Sylvester and Lerner failed
to convince us, they definitely poured oil on the troubled waters of the past.
There was di scussi on about what Rappaport had presented. He added to it and
made clarifications, and fromthis enmerged a strange picture indeed -- of
| evi at han bi ospheres that "sent"” into the Universe, unaware of what they were
doi ng; of an advanced stage of honmeostasis, unknown to us; of anal gamations of
vital processes which, draw ng upon the sources of nuclear energy, began to
equal, in their metabolic conversions, the power of suns. The biophilia of
their "neutrino excretion" represented an effect exactly like that of the
pl ants, whose activity had filled the atnosphere of Earth with oxygen, thus
maki ng life possible for other organi snms, organisnms that did not know of
phot osynt hesis. And surely it was unintentional on the part of the grass to
give us the opportunity to exist! Frog Eggs and the whole "informational" side
of the letter becane the products of an incredibly conplex metabolism Frog
Eggs was a kind of waste, a cinder whose structure derived from pl anetary
nmet abol i sns.

When Donald and | returned to the hotel, he said at one point that he
felt basically cheated: the | eash on which we ran in circles had been
| engt hened, but that changed nothing in our situation of confinenent. W were
spectators at a nice display of intellectual fireworks, but when the show was
over, we were |left enpty-handed. Perhaps -- he went on -- sonething had even
been taken away fromus. Before, the consensus ommi um had stood behind the
concept of a "letter" in whose envel ope was found a little sand (nmeani ng Frog
Eggs). As long as we believed that we had received a letter, however
i nconmprehensible it was, however nysterious, the know edge of the existence of
a Sender had value in itself. But now, when it turned out that perhaps the
thing was not a letter but a meaningless scraw, nothing remained to us except
the sand. . . and even if the sand was gold dust, we felt reduced to poverty
-- nore, we felt robbed.

| thought this over when | was alone. | tried to figure out where the
certainty in me canme fromwhich allowed nme to dispose of other views, no
matter how well buttressed by argunents they were. | was convinced that we had
received a letter. It is very inportant to nme to convey to the reader not just
this belief of mne -- the belief does not matter so nmuch -- but the reasoning
behind it. If | fail here, | should not have witten this book. For that was
its goal. A man who, |ike nyself, has grappled long and often, on many
changi ng fronts of science, with the problenms of solving "Nature's ciphers,"
truly knows nore about themthan you will find in his mathematically tidy
publ i cati ons.

On the authority of this unconveyabl e know edge, | maintain that Frog
Eggs, with its reservoir of nuclear energy, with its "tel e-expl osion" effect,
shoul d have been turned into a weapon under our hands, because we strove so
very hard, and desperately, to do this. That we were unsuccessful can be no
accident. W had succeeded -- in other situations, which were "natural" -- al
too often. | have no difficulty inagining the beings who sent the signal. They
said to thenselves: W will nake it undeci pherable for all who are not yet
ready; but we must go further in our caution -- so that even a fal se reading
will not be able to supply themwi th any of the things that they seek but that



shoul d be deni ed them

Not atonms, not gal axi es, and neither planets nor our own bodies has
Anyone cordoned off with such a system of safeguards, and we bear all the
di smal consequences of that Neglect. Science is the part of culture that rubs
agai nst the world. W scrabble out pieces fromthe world and consune them --
not in the order that would be best for us, because No One was so kind as to
arrange this, but in an order that is regulated only by the resistance that
matter itself presents. The atonms and stars have no reasons; they cannot defy
us when we fashion nodels in their image; they will not bar our way to
know edge that may possibly be lethal. Whatever exists outside man is like a
corpse: it can possess no intention. But the nmonent the forces not of Nature
but of Reason direct a nessage at us, the situation changes conpletely. The
One who sent out the letter was motivated by a purpose that was definitely not
indifferent to life.

Fromthe first, what | feared the nost was a m sunderstanding. | was
sure that we were not being sent an instrument of murder; but everything
i ndi cated that what we had received was the description of sone instrunment --
and it is well known what use we put instruments to. Even nman is a tool for
man. Familiar with the history of science, | did not imagine that there was
any perfect safeguard agai nst abuse. All technol ogies were, after all
conpletely neutral, and we could assign to any one of themthe goal of death.
During that uninportant but desperate conspiracy -- stupid, no doubt, yet by
i mpul se inevitable -- | believed that we could no | onger count on Them
because They apparently had not been able to foresee what we m ght do with the
i nformati on m stakenly. The saf eguardi ng agai nst what was planned and

deliberate -- that | could believe; but not against what constituted our error
or our filling in the gaps with faulty substitutions. Even Nature herself, who
for four billion years had instructed biol ogical evolution in howto avoid

"errors," how to operate under the protection of all possible safety neasures,

could not keep an eye on life's molecular slips and twists, its side streets,
dead ends, and wong turns, its "m sunderstandi ngs" -- proof of which was the
i nnurrer abl e degenerations in the devel opnent of organi snms, such as cancer. But
i f They succeeded, that neant that They had gone far beyond the perfection
unattai nable for us, of biological systens. | did not know, however -- how,

i ndeed, was | to have known? -- that Their systens, nore effective than the

bi ol ogi cal, were so universally certain, so airtight: against trespass by the
unqual i fi ed.

That night in the huge hall of the inverter, bending over the sheets of
scraw ed paper, | had felt a sudden weakness, a nmoment of dizziness, and it
had grown dark before my eyes, not only because the dread hangi ng over ny head
for all those weeks unexpectedly nelted away; but al so because in that instant
| experienced, pal pably, Their greatness. | understood what a civilization
coul d be based on, and what a civilization could be. W think of an idea
equi librium of ethical values, of rising above one's own weakness, when we
hear the word "civilization," and we associate it with what is best in us. But

it is, above all, know edge, a know edge that fromthe sphere of possible
situations elimnates precisely those (conmon, for us) like this one: where
the finest brains out of a billion beings address thenmselves to the task of

sowi ng uni versal death, doing what they would rather not do and what they
stand in opposition to, because there is no alternative for them Suicide is
no alternative. Wuld we have changed one bit the course of further research
the invasion of nmetal |ocusts fromthe sky, had the two of us killed
ourselves? | f They foresaw such situations, the only way that | can understand
it isif at one tine They were -- or, who knows, perhaps still are -- like us.
Did I not say at the beginning of this book that only a fundanentally
evil creature knows what freedomit attains when it does good? There was a
letter, it was sent, it fell to Earth, at our feet, and had been falling in a
neutrino rain while the lizards of the Mesozoic plowed the nud of the
Carboni ferous forests with their bellies, while the pal eopithecus, called
Pronet hean, gnawed a bone and saw in it the first club. And Frog Eggs? In Frog



Eggs | see fragnments -- distorted, caricatured by our ineptness and ignorance,
but al so by our know edge, which is skewed toward destruction -- fragnents of
what the letter provided for by its very delivery. | amconvinced that it was
not hurled into the darkness as a stone is into water. It was conceived as a
voi ce whose echo would return -- once it was heard and under st ood.

The by-product, so to speak, of a proper reception was to be a return
signal, informng the Senders that contact had been established, and at the
same time telling Themthe place where this occurred. | can nake only a vague
guess as to the mechanismthat was to do this. The energy autonony of Frog
Eggs, its ability to direct nuclear reactions upon itself, which served no
pur pose other than to continue the state that nmade this possible -- is
evi dence, proof, of an error on our part, because in our further incursion we
cane upon an effect as nysterious as it was dramatic, able under conpletely
different circunstances to liberate, focus, and hurl back into space an
i mpul se of tremendous power. Yes, if the code had been read correctly, the TX
ef fect, discovered by Donald Prothero, would have been reveal ed as a return
signal, an answer directed at the Senders. What convinces me of this is its
fundament al mechani sm an action traveling at the greatest cosm c speed,
carrying energy of any nagnitude across a di stance of any nagnitude. The
energy, of course, is to serve the transmttal of information, and not
destruction. The formin which TX nmade itself known to us was the result of a
distortion that the knowl edge recorded in the neutrino stream underwent during
our synthesis. Error bred error -- it could not be otherwise. This is only
logical, yet | amstill amazed by Their versatility, that could thwart even
the potentially fatal consequence of m stakes -- of nobre than m stakes,
because ours was a preneditated effort to turn a ruined instrument into a
deadl y bl ade.

The Metagalaxy is a limtless throng of psychozoic encl aves.
Cvilizations deviating fromours by a certain nunber of degrees, but, like
ours, divided, mired in internal quarrels, burning their resources in
fratricidal struggles, have for mllennia been making -- and still are making,
again and again -- readings of the code, readings as unsuccessful as our own.
Just like us, they attenpt to fashion the strange fragments that energe from
their efforts into a weapon -- and, just like us, they fail. Wen did the
conviction take root in me that this was the case? It is hard to say.

I told only those closest to ne -- Yvor, Donald -- and before ny fina
departure fromthe conpound |I shared this private property of mne with the
acrinonious Dr. Rappaport. They all -- a curious thing -- at first nodded with
the growi ng satisfaction of conprehension, but then, after some thought, said
that for the world as it was given to us, ny idea nmade too pretty and conplete
a picture. Perhaps. Wat do we know of civilizations "better"” than ours?
Not hi ng. So perhaps it is not suitable to paint such a panorama, in which we
figure sonewhere in the frane as a blot on the Gal axy, or as one of the
enbryos stuck fast in |labor contractions that go on for centuries; or
finally, to use Rappaport's netaphor, as a fetus, quite handsone at birth, but
strangling on its own unbilical cord, the cord being that arm of culture which
draws the vital fluids of know edge up fromthe placenta of the natural world.

| can present no incontrovertible proof in support of ny conviction.
have none. No evidence in the stellar code, in its information, nothing to
indicate that it was produced for beings sonehow better than us. Can it sinply
be that, stung for so long by huniliations, forced to work under the comand

of the Gsters and the Nyes, | spun for nyself -- in the imge and |ikeness of
my own hopes -- the only equivalent available to me of holiness: the nyth of
t he Annunci ation and Revel ation, which | then -- also to blane -- rejected as
much out of ignorance as ill wll?

If a man no | onger worries about the novenent of the atoms and pl anets,
the worl d becones defenseless with regard to him since he can then interpret
it as he pleases. He who wields the inmagination shall perish in the
i magi nati on. And yet imagination is supposed to be an open wi ndow on the
world. For two years we exanmined a thing -- at its destination, fromthe fina



results that streaned to Earth. | propose that we consider it fromthe
opposite end. Is it possible, without falling into madness, to believe that we
were sent puzzles, intelligence tests of a sort, charades of gal actic descent?
Such a point of view, in nmy opinion, is ridiculous: the difficulty of the text
was not a shell that had to be pierced. The nessage is not for everyone: that
is how!l see it, and | cannot see it otherwise. First of all, the nmessage is
not for a civilization low on the | adder of purely instrumental progress,
because it is obvious, surely, that the Sunerians or Carolingians woul d not
have been able even to notice the signal. But is the limtation of the circle
of receivers deternmined solely by the criterion of technol ogical ability?

Let us | ook beyond oursel ves. Enclosed in the wi ndow ess room of the
former atomic test site, | could not help thinking about the great desert
outside the walls, and the black canopy hangi ng above it, and that the whole
Earth was being penetrated constantly, hour after hour, century after century,
and eon after eon, by an inmense river of invisible particles, whose current
carried a conmmunication that hit equally the other planets of the solar
system and other such systens, and other gal axies, and that this current had
been sent from an unknown time past and across an unknown gulf -- and that
this was actually true.

| did not accept this know edge without a fight; it was too much at odds
with all that | had grown accustonmed to. | saw, at the sane tine, our
undertaking: the throng of scientists overseen discreetly by the governnent of
which | was a citizen. Wapped in a network of bugs and taps, we were supposed
to establish contact with an intelligence that inhabited the Cosnpos. In
reality this was a stake in an ongoi ng gl obal gane; it becane part of the pot,
entered the pleiad of countless cryptonymacronyns that filled the concrete
bowel s of the Pentagon; it was placed in some vault, on sone shelf, in sone
file, with the stanp of TOP SECRET on the folder; yet another Operation, with
the letters HW, dooned in the bud, as it were, to insanity -- this attenpt to

hi de and inprison a thing that had been filling the abyss of the Universe for
mllions of years, in order to extract, as fromlenon pits, information packed
with fatal power.

If this was not madness, there is not and never will be madness. And so:

the Senders had in mind certain beings, certain civilizations, but not all
not even all those of the technological circle. Wat sort of civilizations are

t he proper addressees? | do not know. | will say only this: if, in the opinion
of the Senders, that information is not fitting for us to learn, then we will
not learn it. | place great confidence in Them -- because They did not let ne
down.

And yet, could not the whole thing have been only a series of
coi nci dences? Absolutely. Was not the neutrino code itself discovered by
accident? And could not the code in turn have arisen by accident, and by
acci dent inpeded the deconposition of |arge organic nolecules, and by acci dent
repeated itself, and, finally, by sheer chance produced Lord of the Flies?
That is all possible. Accident can al so cause such a swirling of waves at high
tide that when the water recedes there will appear, on the snooth sand, the
deep print of a foot.

Skepticismis like a mcroscope whose nmagnification is constantly
i ncreased: the sharp image that one begins with finally dissolves, because it
is not possible to see ultimate things: their existence is only to be
inferred. In any case, the world, after the closing of the Project, continued
on its nerry way. The popularity of statements nade by scientists, politica
figures, and celebrities of the hour on the subject of cosmic intelligence has
passed. Frog Eggs has been put to good use, so the nmillions fromthe budget
did not go to waste. Over the code, now published, anyone fromthe |egion of
| oose screws can rack his brains -- those who used to invent perpetual -notion
machi nes and trisect angles -- and, in general, anyone can believe what he
wants to believe. Particularly if his belief, Iike mne, has no practica
consequence. Because it did not, after all, reduce nme to dust and ashes. | am
as | was before entering the Project. Nothing has changed.



I would like to conclude with a few words about the people of the
Project. | already nentioned that nmy friend Donald is not alive. He suffered a
statistical deviation in the streamof cellular divisions: cancer. Yvor
Bal oyne is not sinply a professor and a dean, but a man so overworked that he
does not even know how happy he is. About Dr. Rappaport | know nothing. The
letter that | sent several years ago to the Institute for Advanced Study was
returned. Dill is in Canada -- neither of us has tinme to correspond.

But what, really, do these remarks signify? What do | know of the secret
fears, ideas, and hopes of those who were my coll eagues for a tinme? | was
never able to conquer the distance between persons. An animal is fixed to its
her e- and- now by t he senses, but nman manages to detach hinself, to remenber, to
synmpat hi ze with others, to visualize their states of mnd and feelings: this,
fortunately, is not true. In such attenpts at pseudo nmerging and transferra
we are only able, inperfectly, darkly, to visualize ourselves. Wat woul d
happen to us if we could truly synpathize with others, feel with them suffer
for then? The fact that human angui sh, fear, and suffering nelt away with the
death of the individual, that nothing remains of the ascents, the declines,

t he orgasns, and the agonies, is a praisewrthy gift of evolution, which made
us like the animals. If fromevery unfortunate, fromevery victim there
remai ned even a single atomof his feelings, if thus grew the inheritance of
the generations, if even a spark could pass fromnman to man, the world woul d
be full of raw, bowel-torn how ing.

We are like snails, each stuck to his own leaf. | retreat behind the
shield of my mathematics, and recite, when that does not suffice, these fina
lines from Swi nburne's poem

Fromtoo nuch | ove of living,
From hope and fear set free,

W thank with brief thanksgiving
What ever gods may be

That no life lives for ever;

That dead nen rise up never;

That even the weariest river
W nds somewhere safe to sea

Then star nor sun shall waken
Nor any change of light:
Nor sound of waters shaken
Nor any sound or sight:
Nor wintry | eaves nor vernal
Nor days nor things diurnal
Only the sleep eterna
In an eternal night.

Zakopane, June 1967
Kr akéw, Decenber 1967
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