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1f, along with goodly thousands of osbers, you bave experienced the
pleasure of such Clarke books as PRELUDE TO SPACE or CHILDHOOD'S
END (10 mention only the first two that leap 0 mind), you need nos
be told of Clarke's delicate tonch with science fiction or of bis power-
{ul grip on science fact. But Clarke is also a bighly independent
Ibinker, and a courageous one—as witness bis determination 10 reason
out, as a poetic materialist, the ultimate impact of the Cybernetic
Revolution upon those imponderables we know as Mind and Body
and Soul.

OF MIND AND MATTER
by ARTHUR C. CLARKE

FOR THOUSANDS OF YEATS
Tuman sace has debated, with
singular lack of agreement, such
questions as the existence of
soul, the meaning of personality,
the eltionship between the mind
and the body, and—above all—the
possblty of survival aftr death
Tho fact that the debate is sl

Porod
strongly suggests that the wrong
quesions have boen asked, and
ain spectacular developments
o the lot deende indicate with
cqual force, that now is a
time to recast them into a form
that makes sense.
Those developments are purely
scientific—a fact which will upset
a great many peoplo with vested

2

interests in some of the pseudo-
answers now current. They lie
most entirely in the Belds of bio-
physics, neurology and electron-
ics, and at first sight it may seem
improbable that such areas of
moderntechnology could have
any conceivable relation to the
great questions of philosophy and
religion.

Bt four centuries ago, it vould
have seemed equally unlikely that
several of cosmo-
logical speculation, culminating in
the poetic fantasies of Paradise
Lost, could have been swept away

are witnessing
break-through, fn an area that af-
fects us much more personally
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than any astronomical discovery
could possibly do.

1t i now obvious that wo are

lppmlchlng, more closely than
one would have d.md tohope
& fow years ago, tho basi secedts

o ke et Sch oo voos
as the electron microscope, W
has given us clear

bridge was er
world of inorganic materials and
the richer world of life. It

is only

will elude us for generations yet,
but it cannot be doubted now
that there is nothing inherently

mysterious, or fundamentally un-
knowable, in the processes that
build and power our bodies. That
‘makes them none the less marvel-
lous; real knowledge, when it dis-

the grandeur of the universe we
Inow today?)

It scems possible that the brain
will hold its secrets longer than
the body, but even here remark-
able advances have been
towards an understanding of the
processes of memory and reason
~all the complex of phenomena

2
which e group under the term

purpos action
vironment, ability to draw log-
ical or mathematical conclusions

—th

features of machines
produced for the commercial mar-
ket. The ability to learn from past

umpredictability can be incorpo-

Tt in- . machine i deshed:
and sometimes it is desi
carefully-regulated amounts, For
there are problems that can drive

men zy if
B 1oy 0 v the . G
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the only thing to do is to make a
random choice.

‘The situation has been some-

tion puter-designers
o to et the popula name “clec-
ronic brains” be applied to their

offspring. For onm,  however, the
public, and not the experts, is
right. Today's computers are elec-
tronic brains by any reasonable
definition of the phmu It is true
that they have the intelligence of
single-minded tapeworms (though
they usually posscss much better
‘memories), but this does not alter
the basic situation.
Important though lectrontc
computers  wi
businees snd tochnology, it theie
profound _philosophical implica-
Hons which we are con
with here. For they bave shown
principle, at least—that though
Mind noeds & vehicl, that vehicle
can
Befors we seo whers this leads
us, it is necessary to deal with a
persistent red-herring. Many peo-
plo have been so impressed by
the gulf between even the most
advanced electronic computer
¢ most moronic human mind
that they have denied the pos-
sibility of bridging it. The brain
of a man, i has been pioted o,
tains approximately ten bil-
ion fundamental switching uait,
capable of cross-connection in an
ost ininite number of ways.
A much-quoted “proof” that no

FANTASY AND SCIENCE FICTION

lectron equivaleatof the breia
is possible states that such a
maching would have to b s arge
s the Empire Stao Bulkling and
need as much water as
Hows over Nisgarstokeep it bl
ions of vacut
Teis amosiog s qulckly
this has become an argument that
such a machinc is perfectly pos-
sible. Sinoo the Brst computers
bul, the bully, hest-gen-
erating vacuum ubs. has been
largely replaced by the bl -grain-
sized transistor. We no longer
need the. whole Empirc State
Building: ono fior will do, o
lumbing will provide
ol o caoling water roquired.
But cven this reduction in scale

case if it were rede-
Hemed with cryotrons s s fon
damental circuit clements. So
‘much, then, for the Empirc State
School of computer eriticism.

Al this does not mean that we
will be able to build electronic
equivalents of the human brain

e near or cven tho remote
future, But the feat is not intrin-
sically impossible, and when one
Tooks back at the progress of tech-
nology during the past hundred
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years, ono would be very foolish
indeed to decare categorically
this will achieved.
p-rank computer scientists,
¥ hey 1ot this ey down, would

ing with mechanical entities which

every conceivable test
for intelligence and self.awareness
‘which we mlght lpply © -nm)wt
buman

Towes s o sy o

systems already in existence—the
telephone network of the United
States, for example—though they
ill b o great el mare compit

good many people find it
v dograding o realize
that the buman breo, 1

human body, is “only” an poidig
chemical machine and fatly re-
fuso to admit it. This_attitude

e ‘Should 'an athlete feel

that sport is worthloss because of
the undeniable fact that his body.

concidence that the st man to
Tun a mile in four minutes is a
doctor) It may well be chat we
to thnk properly and
Mvelyolﬂywhen

El

how we think.

‘We must not commit the ele-
mentary error of supposing that
the mechani

nism of the buman
brain is necessarily similar in de-
tail to that of today’s
row's—electronic computers. It is
certainly not, if only because of
the different structural elements
involved. This, however, is quite
‘unimportant; what matters is that
Jity—all the com-

ing in an extremely complex
computer of some kind. (That
blank parnthess, by the way is

allow you to insert the woxd
mereiy' i it h:lps your
It will affect the situation 1un

lbnul as much as the acti
Kipling's “Village that Voted the

y bo 1o over-
.nm.plmmuo,. to say that 8 man
of his abilities—the cir-

and perhaps completely, account
for the personality and behavior
of every one of us.

‘The storage of information can
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be carried out in many ways—by
ks on paper, by grooves in
wax, by boles punched in cards—
or, as Nature appears to do it,
by coding based upon molecular
maum like hnmemely elon-
The physicl

B Ammat!rml o stated
fors cnly the patten islf s
. And from this simple fact,
e most awensping souls fol-
low. Even those readers who have

‘before
fasten their seat-belts

One clarateristi of o patter
is that it can be luc
good xxmplo s e ray In which
endless indistinguishable copies of
a symphony can be stamped out
from a master-recording. (Indis-
tinguishable? Not strictly speak-
ing, but the differences can be

difficultproblem—but it is not a

fundamentally different one. Wo

cannot at this pnmlnve nnge of
Buess

qur tchnology
v it could be schieved an
e ermzn coold bave
imagined how @ performance of
the Ninth Symphony could be
snatched & of timo and saved
for etemi
“Tho basic problem s that of

recordiog and playiag blek—ustng
those terms in a general sense—

PANTASY AND SCIENCE FICHION

the vast quantity of information
involved in defining personality
and memory. Yet the actual stor-
age space required is quite small.
If Nature manages to compress
the pattern of a human body into
a couple of cells invisible to the
eye, and the memories of a life-
time ‘into a lump of jelly six
inches across, is it expecting too
much to suppose that Man may
one day perform the same feat
with

be comparable with that defining
an individual human being.
I therefore follows. that, ia a
strictly scientific sense, reincama-
tion is theoretically possible. If
omo could reproducs the physica
ttem of an individual down to

le statement of fact — thoug
fact that could never have been
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imagined before the tools of mod-
ern science were turned upon the
mechanism of life.

‘The atoms in our bodies are in

placed so rapidly by others from
the food we eat that we are com-

this Ceue!ss <bb and fow of
matter, me of us moves
through o ke a fame,
socking fuel from his environ-
‘ment, asscmbling it imo + morien-
my ‘pattern, then rejecting
Skt and ash. Only the fame is
— relatively — unchanging, until it
Suttes 0 extiction ot the end
life.

s boen said that
v steps twice o e e

is almost equally tru
hat no man over looks s s Face
twice in the mirror. The fow of
flesh may be slower than
‘movement of water to the sea, but
itis no less inexorable.

Iated. At the same time, wo can
see that another popular idea of
the mystics — transmigration
through lower animals — can have
no logical basis. The personality

eezed into
the limited storage oapacity of
any other vertebrate (still less an
invertebrate) than could tho en-

b
tire musical heritage of mankind
socoeded on s Ginch dic
The above argument now en-
ables us 7 give s definite and
somewhat ung er to
e ancient quenion o mmortal
iy. What happens 0 us when we

w.y rom what happens to the
information punched on an LBM.
card — when the card is burned.
But suppose the information is
also stored in another place and

used to prepare a fresh card,

There would then be no way of
distinguishing between the old
card and the new.

‘Some people may console them-
with the thought that such “mas-

completely
oy sultble storage device) may
ow, somewhere; oth-

s will consider such an atitude
slightly egocentric. Yet even if no
are in_existence from

which anyone alive today could

being on a few miles of tape, that
is only because we cannot yet
build the input and output de-
vices which could perform the
feat. If the day should ever come
when this is possible, Death will
ave ot s power ovs the minds

of M

L have littlo doubt that a great
‘many_people will consi
peculations naively mechanistic,
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because they cannot ~reconcile
such imponderables as personal-
ity, intelligence — even the Soul,
if one cares to use the word —
with the concepts of electronics
or Information Such

attitude is a hang-over o Nine

many critcs doubly indignant
By the word “ma

many othorwiso & cducated people
still envisage a contraption of
“ogs and crinla and lovs: they
are still mentally in the steam-en-
gine era. They cannot imagine
the subllety and sophisticatin of
the great computers which are
now leaving the laboratory, some
of which may compriso a milli

gree from
cver seen before — and their evo-
lution is barely beginning.

No one can say where it will
load, but glimpsed vaguely in the
mists of the future is a dream —

FANTASY AND SCIENGH FICTION

1 will not say a pos: which
has long been hinted at in most
of the religions of the world. Since
patternalone is important, can
mind and intelligence cxist with-
out matter? In the relationship

that space itself has a fundamen-
tal structure, and could therefore
in principle be used as a medium
for storing and processing infor-
‘mation.
And thus Intellgencs, which
arose from teractions of
o and has used it a5  vebicle for
o many ages, may at lst break
loose g, 1 o bt
from the prison of
its chrysabd. And like ‘he but-
terly climbing into the summer
sky, it may g0 on to orders of ox-
perience completely beyond the
reach of its earlior metamorpho-

Where are we today in the
hierarchy which, ages hence, may

culminate in _something which
only the word “Spirit” can de-
scribe? Are we the chrysalis, the
larva—or merely the unhatched
egg?

ki



