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Atomic Weapons and
American Policy

¥r 15 possible that in the large light of history, if indeed there
13 10 be history, the atomse bowb wilt appear not very differ-
ent than in the bright Bight of the first atomic exploston.
Pantly because of the mood of the time, panly becsuse of a
very clear prevision of what the technical developments
would be, we had the impression that this might mark, net
merely the end of & great and terrible war, but the end of
such wars fot mankind,

Two years Yater Colonel Stimson was 1o write in F oreign
Affoirs: “The riven atom, uncontrolied, can be only & growe
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and disunity in what we have leamed to csli the Free
Vorld.

In these preoccupath wholly negative, and one
largely positive though very difficult—the atom, too, was
given o simple role, and the policy followed was a fairly
simple one. The role was to be one ingredient of a shield: 2
thield composed also in part of the great industnal power of
Asmerics, and in part of the military and, even more, the po-
litieal weaknesses of the Saviet Union. The rule for the atom

3s: “Let us keep shead. Lot us be sure that we are ahead
of the enemy,”

Today it would scem that, however necessary thess con-
sidesations and these policies may be, they are no longer
nearly sufficient, The reason for that one can see when one
Tooks at the character of the arms race. The reason for that
98 €an see when one compares the time-scale of atomic des
*elopments here and ahroad with the probable time-scale of
deep politicat changes in the world.

Ttis eaey 10 eay “Let us lock st the amms race™ ¥ must
fell sbout it withouy communicating anytinng. 1 must reveal
s nature withgyy

od revealing anything; and this 1 propose
o do.

There are thyee
United &;;

i unforty

countries embarked on this race: The
n3dom--and of that we need to nale only that it
ste that 80 talented and hard-presed a country,
to clove 1o u iy bistory and tradition, should be doing all
this eparstely from us~—ourselves, and the USSR,
Asforthe USSR, it has vecently been said officially, and
63






Atomie Weapons sod Ametican Tolley

a5d disunity in what we have leamed to cali the Free
World.

1n these preoccupations—one wholly negative, and oue
tarpely positive though very difficult—ibe atom, 100, was
given 8 simple role, and the poliey jollowed was a fairly
simple ane. The role was to he ane ingredient of & shields o
dhield composed also in part of the great industrial power of
Ptme_\"\ca, and inpart of the military and, even more, the po-
Yitical veaknesses of the Soviet Union. The rule for the atom
yias: “Lat s leep shead. Let us be sure that we ate ahead
of the enemy.”
»Tod&y 3t would seem that, hiowever pecessary these cone
siderations and these policies may be, they are 6o longer
nearly sofficient. The reason {or that one can sec when one
Todks &t the charactet of the arms race. The yeasen {or that
“\‘;; can tee when one compares the ume-scale of atomic de-
:h::z{}\‘é:::; and al.umxd with the probable time-scale of
? anges in the wo rid.
Tt is easy to say “Let us look at the arms race 1 must

tel} ahout i wi N B
ithout communicating anything. [ must reveal

its mature withowt i
Tev! ing; i
o, ealing anythings and this 1 propose

u‘:t‘;““;:a\h!w countries embarked on this xace: The
by uniummz\m*a“a of that we need to note only that i
e e}hal.su ralented and hard-pressed country
i 1s in History end radition, should be doing &l
A“P“&‘e\y from us—ourseives, and the USSR,
s for the US.SR.. it hias recently been said officially, ar
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it was it 8 question of one bomb. It would become a ques
Yion of ten, and then one hundred, 2and then a thousand, and
then ten thousand, and then maybe one hundred thousand.
We knew—oz, rather, we did not know, but we had very
good reason to think—that it was not question of ten thou-
<and fons hut of one hundred thousand and then a miltion
tons, aod then ten mitkion tons and then maybe one hundred
million tons,

We hnew that these munitions could be adapted, not
merely 1o & slow medium bomber operating whete we had
slmost complete alr supremacy, but to methods of delivery
more moder, more fexble, harder to intercept, and mare
suitable for combat as it might be encountered today.

Today all of thisis in train. It is my opinion that we should
all know—not precisely, but quantitatively and, shove all,
sutharitatively—where we stand in these matters; that we
thould all have a good idea of how rapidly the situation has
changed, and of where we may stand, let us say, three, four,
ar five years ahead, which is sbout as far s one can see. I
shalk revert to the reasons why 1 think it important that we
all know of these matters 1 cannot write of them,

What 1 ean say is this: § have never discussed these
Y‘“?Ptm candidly with any responsible group, whether sci
jmsls or statesmen, whether citizens or officers of the gov-
1;2‘\“:‘:: :’;:h;:'f;““l’ \h:?x could steadily look at the facts,
somberness ot wh ‘::Y with & great sense of anxiety and
et Took ot what they saw, The very least we can say is
m;!‘ l;; ‘5"‘5 f‘“z}e‘f“ “F‘“‘iv it is Jikely 10 be small comfort

oviet Union iy h“;‘!ean behind us, and small
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and in the far mose tragic and difficult problem of defend.
ing our allies in Enrope still less has been done. This does
 mot promise to be an easy problem,

Aomic weapans are mot just one element of an arsenal
that we bape may deter the Soviet government, or just one
of the wezny we think of for putting an end to & war, once
statted,Itis, perhaps, almost the only military measure that
anyone has in mind 1o prevent, let us say, a great battle in
Earpe from being a inuing, izing, large-seal
Korez, It is the only military instrament which brings the
Saviet Union and the United States into contact—a most un.

comfortable and dangeraus contact—with one another,

Atomie Weapons, as everyone knows, have been incorpo-
vated inthe plans for the defense of Europe. They have been
developed for many tactical military uses, as in the anti-
submaring campaign, the air campaign, and the ground
“repaign in the European theater; and these potential ap-
Fheations continue 1o ramify and multiply. Yet the Euro-
Peansare rather sn ignorance of what these weapons are, how
many there may be, how they will be used and what they will
do. It thus neds 1o be remarhed, as we shall reed to remark
2gain, that for Europe, the atemic weapon is both a much
needed hope of effecuve defense and a ternble immediate
Beril, greater even than for this country,

These are some of the peculistities of this arms race,
matked for us by a very great rigidity of policy,
fyingly rapid accumulation,
deadly mumtion. When we
in this country tend to talk o

and 2 terri.
probably on hoth sides, of a
think of the terms in which we
£ the future, the somberness with
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axd in the far more tragic and difealt problem of defend-
ng aur allies in Europe sill less has been done. This does
ot promise to be an easy problem.

Atomic weapons ate not just one efement of an anenal
dat we hope may deter the Soviet government, or just one
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anyons has 1n mind to prevent, let us say, a great batile in
Eurspe from being inui et
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shility, s & very tough fix. There ate three things we need to
remember, fhree things that ate very sharp, It s perilous to
furget eny one of them. One is the hostility and the power of
{he Soviet. Another is the touch of weakness—the need for
wity, the need for some stability, the need for armed strength
onihe part of our friends in the Free World. And the third is
theincrenstng peril of the atom.,

Ttis straightiorward, if not easy, if we forget the last. Tt is
eayif we forget the first. Tt is hard if we remember all three.
Butthey are sl thers,

We need the greatest attainable freedom of action. We
need strength to be sble to ask whether our plans for the
use of the atom are, all things considered, right or wrong.
We need the fredom of action necessary—and we do mot
bave ittaday—1t0 be zble to gotiate, should an op i
for thet st some future time appear.

Muzh will be needed 1o bring us this freedom of action.
e of it we cannot write about because it has pot oc-
€urred 1o s, Sowe we cannot write about beeanse it would
%ot Je proper for anything but offcial discussion, An ex-
Emple may be the question of whether, under what cireum-
thances, i what manner, and with what purpose 1o communi-
tatewith the Soviet government on this and related problerns,

Butthere are three reforms which seem so obvious, 50 jm-
onael, <o sure to be salutary that T should hike to discuss
e briefly. One bas to do with making aveilable 1o cure
;‘lf!ﬂ, in this tough time, the inherent resources of a country
ke ours and a government like ours, These resources are
“t availabile today. The second has to do with making avail-
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ene of them a most distingnished scientist, who headed one
of the great projects of the Manhattan District during the
war, and one of them a brilliant officer, who was in over-all
charge of the Manhattan District. These two men are not now
employed by any agency of the government concerned with
thes questions; therefore they did not have access to the

evidence, Thus their advice is unavailing, their public coun-
sehwrong.

Ksecond example may illustrate further. A high officer of
the Air Defense Command said—and this only a few months
£, in & most serious discussion of measures for the con-
tinental defense of the United States—that it was our policy
to attempt to protect our striking force, but not really our
Ijolicy 10 attempt to protect this country, for that is so big a
iob that it would interfere with our retaliatory capabilities,
Stk follies ean occur onty when even the men who know the
{2 tan find no one 1o talk 1o about them, when the facts are
too secret for discussion, and thus for thought.

The political vitality of our country largely derives from
™o sources, One is the interplay, the conflict of opinion and
debate, i, many diverse and complex agencies, legislative
2nd executive, which cantribute to the making of policy. The
other i3 p public opinion which is based on confidence that
tknows the truth.

Today public opinion cannot exist in this feld, No respon-
sible person will hazard an opinion in a field where he be.
Levea thav there is somebody else who knowe the truth, and

where he believes that he does not know it. It is uueY that
there are and always will be, :: long as we live in danger of
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tnemy must now knows To deseribe in rough but authorita-
tive and quantitative terms what the atomic srmaments race
is, Tt is not enough 16 say, 2s our govermnment 5o often has,
that we have made “substantial progress.” When the Americ
can people are responsibly informed, we may mot have
sabved, but we shall hiave a new {reedom to face, some of
ke tough problems that are before us.
There i also need for candor in our dealings at least with
o major allies, The Japanese ave exposed to atomic boms
Berdment; and it may be very hard to develop sdequate
oountermeasures. Space, that happy ssset of the United
States, is not an asset for Japan. It is not an asset Jor France.
Ttisnot an asses {or England. There ave in existence methods
of delivery af atoraic wespans which present an intractable
problem of interception, and which are velevant for the smal
distauoes that characterize Europe. 1t will be some time st
least before they are relevant for intercontinental delivery.

es¢ countries will one day feel a terrible pinch, when the
USSR, chaoses to rerind them of what it can do, and do
Tery easily-—not without saffering, but in 2 way that the
Eumpeaus themselves can Itthe deter or deflect.

There have been arguments for technical collahoration
¥ith the United Kingdom and Canadas these have often ap-
Peared persuasive. Thete have been arguments for military
tollsboration with the NATO governments, and with the re-
sponsible commanders tnvolved; General Bradley and Gen-
eral Cotlins both have spoken of this need, partly in ardes to
eaplain 0 our allies that su atomic bomb will not do all

. things—that it has certsin capabilities but it is not the whole
-y



The Open Mind

war, secrets that it is important to keep secret, at least for an
appropriate period, if not for all time; some of these, and im-
portant ones, are in the field of atomic energy. But knowledge
of the characteristics and probable effects of our atomic
weapons, of—in rough terms—the numbers available, and
of the changes that are likely to occur within the next years,
this is not among the things to be kept secret. Nor is our gen-
eral estimate of where the enemy stands.

Many arguments have been advanced against making pub-
Yic this basic information. Some of these arguments had merit
in times past. One js that we might be giving vital informa-
tion to the enemy. My own view is that the enemy has this
information. It iz available to anyone whe will trouble to
make an intelligence analysis of what has been published.
Private citizens do not do this; but we must expect that the
enemy docs. It is largely available by other means as well.
1t is also my view that it is good for the peace of the world
i the enemy knows these basic facts—very good indeed, and
very dangerous if he does not.

There is another source of worry——that public knowledge
of the situation might induce in this country a mood of de- -
spair, or a too ready acceptance of what is lightheartedly
called preventive war. I believe that until we have Jooked
this tiger in the eye, we shall be in the worst of all possible
dangers, which is that we may back inte him. More generally,
1 do not think a country like ours can in any real sense sur-
give if we are afraid of our people.

As a first step, but a great one, we need the courage and
om to make public at least what, in all reason, the
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enemy must now know? To describe in rough but authorita«
ive and quantitative terms what the atomie armatents race
ia. Tt 1s not enough to say, as our government s¢ often has,
that we have made “substantial progress” When the Ameri-
ean peaple ate responsibly informed, we may not have
whved, but we shall have 2 new freedom to face, some of
the 1ough problems that are before us.

Theve i also need for candor in our deatings at least with

ont major allies. The Japanese are exposed 1o atomic bome
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States, s not an asset for Japan. 1t is not an asset for France.
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of delivery of atomic weapons which present an intractable
problem of interception, and which ate relevant for the small
distances that characterize Europe, It will be some time at
teast befose they ave relevant for intercontinental delivery,
These eountries wilk one day feel & tevrible pinch, when the
USSR, chonses 10 remind them of what it can ds, and da
very easily—not without suffering, but in 2 way that the
Europeans themselves can little deter ar defiect.

There bave been arg {or technical collaboration
with the Unvted Kingdom and Canada; these have often ap-
peared persuasive. There have been arguments for military
¢ollaboration with the NATO governments, and with the re-
sponsible commanders invalved; General Bradley and Gen.
exal Collins hoth have spoken of this need, partly in order 1o
explain fo our sllies that an atamic bomb will not do alt
things—that it has centain capahilities but it is not the whole
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answer, This is surely a precondition for effective planning,
and for the successful defense of Europe.

Yet there are much more general reasons. We and ovr
allies are in this long struggle together. What we do will
affect the destiny of Europe; what is done there will affect

ours; and we cannot operate wisely if a large half of the
1

problem we have in is not di in

This does not mean that we should tie our hands, It means
that we should inform and consult. This could make a healthy
and perhaps very great change in our relations with Europe.

It is not clear that the situation even in the Far East would
be wholly unaffected. It is troublesome to read that a prin-
cipal reason that we should not use atomic weapons in Korex
is that our allics would not hike it. We necd not argue here
either that it is right or that it is wrong 1o use them there, In
either case, our decisions should rest on far firmer ground

-than that other governments, who know less than we about
the matter, should hold a different view than ours. It would
be proper that the Japancse and the British and the many
other gosernments immediately involved have a notion of
what the issues really are.

Onee, clearly, the problem of proper candor at home s
faced—the problem of & more reasonable behavior toward
our own people and our representatives and officials with
regard to the atom~——then the problem of dealing with our
allies will be less troublesome. For it is pretty much the same
information, the same rough sct of facts, that both our people
and our allics need to have and to understand.

The third point may secm even mote abvious. I do not bc-/
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Teve—though of coutse we cannot today be certain—that we
wan take measures for the defense of our people, our lives,
our institations, our cities, which will in any real sense be a
permanent salution to the problem of the stom. But that is no
sesson for not doing a litle better than we are now doing.
The current view, as is well known, is not very optimistic.
Yotlong ago General Vandenberg estimated that we might,
with nck, intercept twenty or thirty per cent of an enemy
attack. That is not very reassuring, when one looks at num-
bersand casnalties, and what it tekes to destroy the heart snd
life of our country. For some months now, a highly qualified
panel, ander the chairmanstup of Dr. Mervin Kelly, =p-
pointed by Secretary Lovett and reporting now to Secretary
Wikson, has studied the complex technical problems of con-
tinental defence. Thete are many techuical developments
tat bave not yet been apphied in this field, and that could
well be belpful. They are natural but substantial develop.
ek in munitions, i aireralt and in missiles, and in pro.
dires for obtaining and analyzing information. Above ali,
there fa the challenging problem of the effective use of space;
tere s space between the Soviet Unton and the United States.
This panel, it would appear, has been appressed and trou.
bled by the same over-all appression which any group always
finds, when it touches seriously any part of the problem of the
atom. Yet there 13 no doubt that it will recommend seasible
ways in which we can proceed to try to defend our lives and

our country.
. Such mrasares will inzvitably have many diverse meag.
ings. They will mean, first of all, some delay in the im.

e
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The Open Mind

minence of the threat. They will mean a disincentive—a de-
fensive deterrent—to the Soviet Union. They will mean that
the time when the Soviet Union can be confident of destroy-
ing the productive power of America will be somewhat fur
ther off-—very much further off than if we did nothing. They
will mean, even to our allies, who are much more exposed
and prebably cannot be well defended, that the continued
existence of a real and strong America will be a solid cer
tainty which should discourage the outbreak of war.

A more effective defense could even be of great relevance,
should the time come for serious discussion of the regulation
of armaments. There will have been by then a vast accumuls-
tion of materials for atomic weapons, and a troublesome
margin of uncertainty with regard to its accounting—very
troublesome indeed if we still live with vestiges of the sus-
picion, the hostility and secretiveness of the world of to-
day. This will call for a very broad and robust regulation of
armaments, in which exssting forces and weapons are of a
wholly different order than those required for the destruction
of one great nation by another, 1 which steps of evasion will
pe either far toe vast to conceal or {ar too small ta have, in
view of then existing measures of defense, a decisive strategic
effect, Defense and regulation may thus be necessary comple-
ments. And here, too, all that we do effectively 1o cantribute
1o our own immunity will be helpful in giving us some
measure of an increased freedom of actian.

These are three paths that we may take. None of them is a
wholly new suggestion. They have. over the long years, heen

discusseds but they bate not been acted on. In my opinion
-



Atomfe Weapous sud American Palicy

they have not, in any deep sense, been generally understood.
We need to be clear that there will not be many great atomic
wars for us, nor for our institations. It is important that there
wot be one. We need to liberate our own great resources, to
ehage our destiny,
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Physies
in the Contemporary World

Ir1have even in the title of this talk sought to restrict its
theme, that does not imply an overestimate of physics among
the seiences, nor a too great myopia for these contemporary
days. 1 3s rather that Y must take wy starting point in the
witnee in which | have lived and worked, and a time through
hich my colleagnes and 1 ere living.

Nevertheless, 1 shall be talking tonight sbout things which
sre quite general for the relations between science and civili-
zation. For it would seem that in the ways of science, its prac-
tice, the peculiatities of ts discipline and universality, there
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from experience, for relationships of this kind; and one of
 the most apt is the exclusive relationship between the prac-
 teing of an art and the description of that practice. Both are
apant of civilized Iife. But an analysis of what we do and
\he doing of it-—these are hard to bed in the same bed.

As it did on everything else, the last world war had o
preatand at least a temporarily disastrous effect on the pros.
ecution of pure science. The d ds of military technology
in this country and in Britain, the equally overriding de-
rands of the Resistance in much of Europe, distracted the

Physicists from their normal occupstions, as they distracted
most other men.

We in this country, who take our wars rather spastically,
ehaps witnessed a more total cessation of true professional
2elixity in the Seld of physics, even in its training, than did
1y other people. For in all the doings of war we, as a coun-
s, have been a Jittle like the young physicist who went to
Fidington to work for the National Defense Research Com-
xifer in 1940, There he met his first Civil Service quess
Uimaize snd came 10 the questions on drinking: “Never,”
“Occax'mna“y," “habitually,” “1o excess’” He checked both
“wcasion:xlly" and to “to excess.” So, in the past, we have

taken war.

All over the world, whether because of the closing of wni-
vecsities, or the distractions of scientists called in ane way
or another to serve their countries, or because of devastation
and tesror and attrition, there was & great gap in physical
science, 1t has been an exciting, aed en inaphning sight o

watch the recovery—a recovery testifying to extraordinary
83
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+in the findings about these pasticles. We are meeling new

tes fot which we are not prepared. We are leaming how

wrly we had identified the properties even of our ?\d
jends among them. We are seeing what & challenging job

1 ordering of this experience is Mkely to be, and what 8
fange wosld we must enter to find that order.

In penetrating into this world perhaps our sharpest tool
inthe past bas been the ohservation of the phenomena of the
wamic rays in interaction with matter. But the next years
will see an i thodol

R
P

5] P wher
& great program of ultra-highwenergy accelesators begins
gt under way, This program is itself one of the expensive
ports of physies. Tt has been greatly subsidized by the gov-

ervment, primarily through the Atomic Energy Commission
adthe Office of Naval R

h, It is a superlativ pi
xbich one could find so many, of the repayment that
tehaglogy makes to basic science, in providing means

vhuby our physical expenence can be extended and en-
i,

Another progress is the definement of our knowledge of
the hehaviar of electrons within atomic systems, a refine.
ent which on the one hand is based on the microwave tech-
tiques, ta the developments of which the Radiation Lab-
oratory of the Massachusetts Tostitate of Technology made
nique contributions, and which on the other hand has pro-
sided & newly vigorous criterion for the adequacy of our
nowledge of the i ions of radiation and matter. Thus
we are beginning 10 see in this fie}d a1 least a pantial resolus
83
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tion, and I am myself inclined to think rather more than
that, of the paradoxes that have plagued the professional
physical theorists for two decades.

A third advance in atomic physics is in the incressing
understanding of those forces which give to atomic nucle
their great stability, and to their transmutations their great
violence. It is the prevailing view that a true understanding
of these forces may well not be separable from the ordering
of our experience with regard to elementary particles, and
that it may also turn on an extension to new fields of recent
advances in electrodynamics,

However this may be, all of us who are physicists by pro-
fession know that we are embarked on another great ad-
venture of exploration and understanding, and count our-
selves happy for that.

In how far is this an account of physics in the United
States only? In how far does it apply to other parts of the
world, more seriously ravaged and more deeply disturbed
by the last war? That question may have a somewhat com-
plex answer, to the varied elements of which one may pay
respectful attention.

In much of Europe and in Japan, that part of physics
which does not rest on the availability of elaborate and radi-
cal new equipment is enjoying a recovery comparable to our
own. The traditional close assomiations of workers in various
countries makes it just as difficult now to disentangle the
contributions by nationality as it was in the past. But there
can be little doubt that it is very much harder for a physicist
o o for instance, or the Low Countries, and very much



Phreics fn the Contemporary World

mose neasly imposcible for him in Japan, A build a giant
wceelerstor than it is for the workers in this country.
et in those areas of the world where science has not
wetely been disturbed or arrested by war and by terror, but
"here terror and its official philosophy have, in a deep sense,
eirupted s very foundations, even the traditional j'.ra-
tuty of scientists has not proved adequate protection
tinst decay. It may not be elear to us in what way and to
what evtent the spirit of scientific inquiry may come to ap-
¥y 1o matters wor yet and perhaps never (o be part of the
fomain of ecience; hut that it does apply, there is one very
brutal indieation, Tyranny, when it gets to be absolute, or

Yhenittends 3o 1o become, finds it impossible to continue to
btk seience,

Eren in the good ways of contemporary physics, we are
Eutamly made aware of our dependence on things which
Beotide oy stience. The experience of the war, for those
Pastre called 1pon to serve the sarvival of their civiliza-
ta frough the Resistance, and for those who contsihuted

o9t remotely, if far more decisively, by the development
thnew instruments and weapons of war, has left us with a

2¢Y of concern, In these troubled times it is not likely that
e thall be free of it altogether. Nor perhaps is it right that
e should be,

Nowhese is this tronbled sense of responsibility more
acute, and surely nowhere hag
2mong those who partici
energy for military putposes. 1 should think that ruost his.
terians would agree that other technical developments, no-
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bo perhaps would have liked, had the world let him, to have
anght of his science as something independent of worldly
idissitudes, Hitbert had a coll an equally emi

athematician, Felix Klein, who was certainly aware, if not

Tihe dependence of science generally on society, at least of

i dependence of mathematics on the physical sciences

vhich nourish it and give it application. Klein used to take

ame of his students to meet once & year with the engineers

fthe Technical High School in Hanover. One year he was

iltand asked Hilhert to g0 in his stead, and urged him, in the

Bie alk tha he would give, to try to refute the then preva-

Yt notion that there was a hasie hostility between science

udtechnology. Hilbert promised to do so; but when the time
aze 3 magnificent absent-mindedness led him. instead to
peak his own mind: “One hears a good deal nowadays of
te bostility between scievce and technalogy. 1 don't think
s true, gentlemen. I am quite sure that it isn't true,
rtlemen. Tt almost certainly isn't true, 1t really can’t be
e, Sie haben ja gar richts mit einander zu tun. They have
tothing whatever to do with one another.” Today the wars
2 the troubled times deny us the luxury of such absent.
windedness,

The great tesumony of history shows haw often in fact
the development of science has emerged in response to tech.
nological and even economic needs, and bow in the economy
of social eflort, science, even of the mast absteact and recon.
dite 3ind, pays for itself again and again in providing the
basis for mdicaﬂhy' n::' technological developments, !ﬂcfacl,

en ink i
moat people—w ey \h\:: of science as a good thing,
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tably radar, played a more decisive part in determining the
outcome of this last war, But I doubt whether that participa-
tion would have of itself created the deep trouble and moral
concern which so many of us who were physicists have felt,
have voiced, and have tried to get over feeling. It is not hard
to understand why this should be so. The physics which
played the decisive part in the development of the atomic
bomb came straight out of war laboratories and our jour-
nals,

Despite the vision and the far-seeing wisdom of our war-
time heads of state, the physicists felt a peculiarly intimate
responsibility for suggesting, for supporting, and in the end,
in large measure, for achieving the realization of atemic
weapons. Nor can we forget that these weapons, as they were
in fact used, dramatized so mercilessly the inhumanity and
evil of modemn war. In some sort of crude sense which no
vulgarity, no humor, no overst can quite extinguisk
the physicists bave known sin; and this is a knowledge which
they cannot lose.

Probably in giving expression to such feelings of concern
most of us have belabored the influence of science on society

- through the medium of technology. This is natural, since the
developments of the war years were almost exclusively tech-
nological, and since the participation of academic scientists
forced to be deeply aware of an activity of whose exist-
ence they had always known but which had been often re-
mote from them.

When I was a student at Géttingen twenty years ago, there

ry current about the great mathematician Hilbert,
oo

was a sto
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who perhaps would have Jiked, had the world let him, 10 have
thought of his science as something independent of worldly
vicissitudes. Hilbert had a colleague, an equally eminent
mathematician, Felix Klein, who was certainly aware, if not
of the dependence of science generally an society, at least of
the dependence of mathematics on the physical sciences
which noarish it and give it application. Klein used to tahe
some of his students to meet once a year with the engineers
of the Technical High School in Hanover. One year he was
ilt and asked Hulbert to go in his stead, and urged him, in the
Yitile talk that he wonld give, to try to refute the then preva-
It notion tht there was a basie hostility between science
ad technology. Hilbert promised to do so; but when the time
tme 2 magnificent absent-mindedness led him instead 10
spesd. his own mind: “One hears a good deal nowadays of
the hostility between science and technology. 1 don’t think
that s true, gentlemen. T am quite sure that jt isn't true,
gentlemen. Tt almost certainly isn't true, It really can't be
true, Sie haben a gar mchts mit einander zu tun. They have
nothing whatever to do with one another.” Today the wars
and the troubled times deny us the luxury of such absent.
sindedness,

The great testimony of history shows how often in fac';
the development of science has emerged in response 1o tech-
nological and even economic needs, and how in the economy
of social effert, science, even of the most ahstract and recon-
dite kind, pays for itself sgain and again in providing the
basis for radically new technological developments, Tn fact,
most people—when they l}ﬁr;t of science as a good thing,
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when they think of it as worthy of encouragement, when they
are willing to see their gover spend sub upon it
when they greatly do honor to men who in science have at-
tained some eminence~—have in mind that the conditions of
their life have been altered just by such technology, of which
they may be reluctant to be deprived.

The debt of science to technology s just as great. Even the
most abstract researches owe their very existence to things
that have taken place quite outside of science, and with the
primary purpose of altering and improving the conditions
of man’s life. As long as there is a healthy physics, this mu-
tual fructification will surely continue. Out of its work there
will come in the future, as so often in the past, and with an
apparently chaotic unpredictability, things which will im-
prove man’s health, ease his labor, and divert and edify him.
There will come things which, properly handled, will shorten
his working day and take away the most burdensome part of
his effort, which will enable him to communicate, to travel,
and to have a wider choice both in the general question of
how he is ta spend his Jife and in the specific question of how
he is to spend an hour of his leisure. There is no need to be-
labor this point, nor its obverse—that out of science there
will come, as there has in this Jast war, a host of instruments
of destruction which will facilitate that labor, even as they
have facilitated all others.

But no scientist, no matter how aware he may be of these
fruits of his science, cultivates his work, or refrains from it,
because of arguments such as these. No scientist can hope
to evaluate what his studies, his researches, his experiments
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way in the end produce for his fellow men, except in one
respect—if they are sound, they will produce knowledge.
And this deep complementarity between what may be con-
ceved 1 be the social justification of science and what is for
the individual his compelling motive in jts pursuit makes us
Took for other answers to the question of the relation of sci-
ence to society.

One of these is that the scientist should assume respon-
sibility for the fruits of his work. I would not argue against
this, but it must be clear to all of us how very modest such
assumption of responsibility can be, how very ineffective it
Yasheen in the past, how necessarily ineffective it will surely
be in the future. In fact, it appears little more than exhorta-
tion to the man of leamning to be properly uncomfortable,
wd, in the worst instances, is used as a sort of screen to
Justify the most casual, unscholarly and, in the last analysis,
eorrupt intrusion of scientists into other realms of which
they hiave neither experience nor knowledge, nor the patience
to obtain them.

The true responsibility of a scientist, as we all know, is to
the integrity and vigor of his science, And because most sci-
entists, The all men of learning, tend in part also to be
teachers, they have a responsibility for the communication of
lhe.lmf}lf they have found. This is at least a collective if not
A b
Lenefit, or denied 1o m‘an :vbz:l’:}r:ece- w“fi b: “;;d I?r s
destsuntion would b o ongi ¥ ;fm e for his distress or

" gic naiveté.
"There is another side of the coin, This is the question of
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1o the natural corruptions of their time, it is doing a great
deal, and all that we may rightly ask of it. For if Plato be-
lieved that in the study of geometry, a man might prepare
himself for wisdom and responsibility in the world of men,
it was precisely becanse he thought so hopefully that the
understanding of men could be patterned after the under-
standing of geometry, If we believe that today, it is in a
much more recondite sense, and 2 much more cautious one.

Where, then, is the point? For one thing, it is to describe
some of the features of the professional life of the scientist,
which make of it one of the great phenomena of the con-
temporary world. Here again I would like to speak of
physics; but I have enough friends in the other sciences to
know how close their experience is to ours, And I know too
that despite profound differences in method and technique,
differences which surely are an appropriate reflection of the
difference in the areas of the world under study, what I
would say of physics will seem familiar to workers in other
disparate fields, such as mathematics or biology.

What are some of these points? There is, in the first in-
stance, a total lack of authoritatianists, which is hard to
comprehend or to admit unless one has Lived with it. This is
accomplished by one of the most exacting of intellectusl dis.
ciplines. In physics the worker learns the possibility of error
very early. He learns that there are ways to correct his mis-
flkcs'.hc learns the futility of trying to conceal them, For it
is not & feld in which error awaits death and subsequent
generations for verdict—the nest issue of the journals will

take care of it The refinement of techniques for the prompt
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i not a field in which error awaits death and subsequent
generations for verdict—the next issue of the journals will
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discovery of error serves as well as any other as a hallmark
of what we mean by science,

In any case, it is an area of collective effort in which there
is a clear and well-defined community whose canons of taste
and order simplify the life of the practitioner. 1t is a field
in which the technique of experiment has given an almost
perfect harmony to the balance between thought and action.
In it we learn, so frequently that we could almost become
accustomed to it, how vast is the novelty of the world, and
how much even the physical world transcends in delicacy and
in halance the limits of man’s prior imaginings. We learn
that views may be useful and inspiriting although they are
not complete. We come to have a great caution in all asser-
tions of totality, of finality or absoluteness.

In this field quite ordirary men, using what are in the last
analysis only the tools which are generally available in our
society, manage to unfold for themselves and all others who
wish to learn, the rich stary of one aspect of the physical
world, and of man’s experience. We learn to throw away
those instruments of action and those modes of description
which are not appropriate to the reality we are trying to dis-
cern, and in this most painful discipline, find ourselves mod-
est before the world.

The question which is so much in our mind is whether a
comparable experience, a comparable discipline, a com-
parahle community of interest, can in any way be available

to mankind at large. I suppose that al} the professional sci-
entists together number some one one-hundreth of 8 per cent
of the men of the world—even this will define rather gen-
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erously what we mean by scientists. Scientists as profes-
sionals are, | suppose, rather sure to constitute 2 small part
of our people.
Cleatly, if we raise at all this question that I have raised,
it must be in the hope that there are other areas of human
experience that may be discovered or invented or enltivated,
20 to which the qualities which distinguish scentific life may
be congenial and appropriate. It is natural that serions sci-
entists, knowing of their own experience something of the
quality of their profession, should just today be concerned
sbout its possible extension. For it is a time when the destruc-
tion and the evil of the Yast quarter century make men every-
where eager to seek all that can contribute ta their intellectual
life, some of the order and freedom and purpose which we
toneeive the great days of the past to have. Of all intellectual
alivity, science alone has flourished in the last centuries,
wienee nlone has furned out to have the kind of universality
among men which the times require. I shall be disputed in
this; but it 3s near to truth,

11 one looks at past history, one may derive some encour-
agement Ior the hope that science, as one of the forms of
reason, will nourish all of its forms. One may note how in.
tegral the love and cultivation of science were with the whole
awakening of the human spirit which characterized the Ren
aissance. Or one may look at the late seventeenth and eight.
centh cemuries in France and England and see what pleasuze
and what stimulation the men of that time derived from the
srowth of physics, astronomy and mathematics.

What pethaps characterizes these periods of the past,
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which we must be careful not to make more heroic becanse
of their remoteness, was that there were many men who were
able to combine in their own lives the activities of a scientist
with activities of art and learning and politics, and were able
to carry over from the one into the others this combination
of courage and modesty which is the lesson that science al-
ways tries to teach to anyone who practices it.

And here we come to a point we touched earlier. It is very
different 1o hear the results of science, as they may be de-
seriptively or even analytically taught in a class or in 2 book
or in the popular talk of the time; it is very different to hear
these and to participate even in a modest way in the actnal
attainment of new knowledge. For it is just characteristic of
all work in scientific fields that there is no anthority to whom
to refer, no ane to give canon, no one to blame if the picture
does not make sense.

Clearly these circumstances pose a question of great diffi-
culty in the field of education. For if there is any truth in the
views that I have outlined, there is all the difference in the
world between hearing about science or its results and shar-
ing in the experience of the scientist himself and of that of
the scientific community. We all know that an gwareness of
this, and an awareness of the value of science ns method,
sather than science as doctrine, underlies the practices of
teaching to scientist and Jayman alike. For surely the whole

notion of incorporating a Jaboratory in a high school or col-

lege is a deference to the belief that not only what the sci-
entist finds but how he finds it is worth learning and teaching

and worth living through.
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Yet there is someihing fake about all this, No one wha
Las had 1o do with elementary instruction can have escaped
2 sense of artificiality in the way in which students are It?d»
by the calculations of their instructors, to follow paths “':thh
will tell them something about the physical world. Prgcnsely
that groping for what is the appropriate experiment, what
are the appropriate terms in whick to view subtle or complex
phenomens, which ate the substance of scientific effort, al-

ost inevitably are distilled out of it by the natural patterns
of pedagogy. The teaching of science to laymen is not wholly
a foss; and here perhaps physics is an atypically bad ex-
ample. But surely they are rare men who, entering upon a
life in which science plays no direct part, remember from
their early courses in physics what science is hike or what it
is good for. The teaching of science is at its best when it is
most like an apprenticeship.

President Conant, in his sersitive and thoughtéul book On
Understanding Science, has spoken at length of these mattess,
He is aware of how false it is 1o separate scientific theory
{tom the groping, fumbling, tentative efforts which lead to .
it. He is aware that it is science as method and not as doctrine
which we should try to teach. His basic suggestion is that we
sitempt to find, in the history of our sciences, stories which
@ be recreated in the instruction and experiment of the
stadent and which thus can enable him to see at firsthand
bow error may give way to less error, canfusion to less con.
fusion, and bewilderment 1o insight,

The problem that President Conant has here presented fa
indeed a deep one. Yet he would be quite willing, I think,
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all work in scientific fields that there is no authority to whom
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does not make sense.

Clearly these circumstances pose a question of great diffi-
culty in the field of education. For if there is any truth in the
views that I have outlined, there is all the difference in the
world between hearing ahout science or its results and shar-
ing in the experience of the scientist himself and of that of
the scientific community. We all know that an awareness of
this, and an awareness of the value of science as method,
rather than science as doctrine, underlies the practices of
teaching to scientist and layman alike. For surely the whole

notion of incorporating a laboratory in a high scheol or col-
lege is o deference to the belicf that not only what the sci-
entist finds but how he finds it is worth learning and teaching

and worth living through.
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differs in 2 wost profound way from the reality. In fact, i.‘
would seem that only those sho had some firsthand experi-
ence in the acquisition of new knowledge in some disciplined
field would be able truly to appreciate how great the science
of the past has been, and would be able to measure those
giant accomplishments against their own efforts to penetrate
1 few nnllimeters farther into darkness that surrounds them.
Thus it would seem at least doubtful that the spiritual
fruits of science could be made generally available, either
by the communication of its results, or by the study of its
history, or by the necessarily somewhat artificial re-enact-
ment of its procedures. Rather it would seem that there are
general features of the scientists’ work the direct experience
of whick in any context could contribute more to this end.
Al of us, I suppose, would list such features and find it hard
10 define the words which we found it necessary to use in our
Yists. But on a few, 2 common experience may enable us to
1k in concert.
In the first instance the work of science is co-operative; a
xcientist 12kes his colleagues as judges, competitors and eol-
laborators. That does not mean, of course, that he loves his
colleagues; but it gives him a way of living with them which
would be nat without its use in the contemporary world. The
work of science is discipline in that its essential inventive-
niess is most of all dedicated to means for promptly revealing
error. One may think of the rigors of mathematics and the
virtuosity of physical experiment as two examples. Science
is disciplined in its rejection of questions that cannot be an.
swered and in ity prinding pursuit of methods for answering
99
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focas of thinhing is known to us. Nor have we found good
avenes for extending or deepening our experience that
Besrs upon this problem. In short, almost all the precondi-
tions of scientific activity are missing, and in this case, at
Yeast, one may bave 2 melancholy certainty that man's in-
sentivencay will not rapidly provide them. All that we have
from science in facing such great questions is @ memory of
our prolessional life, which makes us somewhat skeptical of
other people's i hat critical of enthusi
to difficult ta define and to control.

Yet the past century has seen many valid and inspiriting
enamples for the extension of science to new domains. As
even in the case of physics, the initial steps are always con-
oversial; probably we should not as a group be unanimous
insaying which of these extensions were hopeful, and which
2ot, for the science of the future. But one featare which 1
tannot }ai) to regard as sound—particularly in the fields of
biology and psycholagy—is that they provide an appropriate
means of correlating understanding and action, and involve
Brw experimental procedures in terms of which 2 new con-
ceptual apparstus can be defined; above all, they give us
means of detecting ervor. In fact, one of the features which
must arvuse onr suspicion of the dogmas some of Freud’s
followers have built up on the initial brilliant works of
Freud is the tendency tonard a self-sealing system, a system,
‘_2‘“ 38, which has o way of almost automatically discount-
2 evidence whick might bear adversely on the doctrine.
Fhe whofe point of science is to do Jjust the opposite: to fnvite
B detection of crror and 10 welcome it. Some of You may
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The Encouragement
of Scicnece

W arg here tonight to honor you and to celebrate the high
promise of your future as scientists, We are happy to be
with you. We think of that future with respect and curiosity.
We think of the discoveries which you will make. We think
of the questions to which we today have no answer and to
which you will come to know an answer. Even more, we
think of the answers that we have today and of the new
questions that you will put te those answers. We think of
how altered and how deepened our knowledge of the world
will be before you are through with it. My first wish to you
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luhed the meass by which people in remote paris of the
eath can communicste with each other, can get to know each
other, ard can Yearn to work together. They have put at she
disposal of everyone the resources of physical power, of ease
sndof knanledge that weze in the past reserved for Lhe.fcw-
Not all the changes in material well-being that science
offers are realities, Yet the very fact that they are possibilities
hes changed the nature of the respousibility which we bear,
both a5 individuals and as a community of men and women
banded together in government. In the Greek cities, political
democracy and civilization itself appeared possible only on
the basis of & slave economy. Technology, born of science,
has altered that; it has ensbled mankind, as it has forced
mankind, fo deal with the issues of slavery as a moral issue.
Poverty has always heen an ugly thing, and in its extremes
a2 desperate ane. Today it is an exil, in the sense that it lies
ithin human hands snd human hearts to abate it. Science
ean provide us, for the first time in history, with the means
of abating hunger for everyone on earth,

Perbaps nowhere has the impact of science more clearly
altered (he specific terms of a great palitical issue than in
the ¢ffents of scientific development on warfare. This is a can
of worms with which I have myself unhappily heen engaged
for some years. 1t would not be honest to say—as it would be
fally not ty hope—that the very terror of modemn weapons
would in itself put an end ta war; it would not even be honest
to 93y that because of this terror the abolition of war and the
maintenance of peace have become the one absolute, final
objectise of all politiea) decisions. There are other things in
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wich man has & choice; it has extended man's freedom to
zale significant decisians, Is there anything in the methods
of cience itsel, or in the spirit of science, which can help in
the making of these decisions? To what extent is there a play
on the word science which can mislead us and take vs up
filse roads when we speak of this science of human relatiou-

thips? s there anything we can learn from the relevance
of science to politics?

¥ we are to answer these questions and answer them hon-
estly, we must recognize important and basic differences bes
tween problems of science and problems of action as they
arise in personal or in political life. If we fail to recognize
ese differences, we shall be seeking magic solutions and not
Teal ones. We shall delude ourselves into laying aside re-
ponsibility, which itis an essential part of man's life to bear.

In most scientific study, questions of good and evil or vight
4nd wrong play at most a minor and gecondary pact. For
Practical decisions of policy, they are basic. Without them
political action would be meaningless. Practical decisions
sud, sbove all, political decisions can never quite be freed
from the conflicting claims of special interest, These too ate
it of the meaning of o decision and of & course of action,
and they must be an essential part of the force of its jmple-
mentation.

Tolitical decisions are unique acts. In politics there s little
that ean correspond to the scientist’s repetition of an experi-
ment. An expesiment that fails in its purpose may be a5 good
o better than one that tuceeeds, becagse it may well be more
instructive. A political decision cannot be taken twice, Al
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falie raads when we speak of this science of human relation-
ships? s thete anyihing we can Jearn from the relevance
of seience to polivics?

Hwe are to answer these questions and answer them hon-
tilly, we must recognize importam and hasic differences be-
tueen problems of acience and problems of action as Yhey
arise in personal or in politieat life. 1 we fail to recognize
theso differences, we shall be sceking magic solmions and not
el ones, We shalt detude ourselves into laying aside re-
spomsibiity, whichs it is an essentiol part of man's life tobear.

Inmost seientific study, questions of good and evil or right
&d wrong play at most & minor and secondary pan. For
practical decisions of policy, they are basic, Without them
Political action would be meaningless, Proctical decisions
tad, ahave al, political decisions can never quite he {reed
from the conflicting clnims of special intesest. Theaz 100 are
2t of the meaning of » decision and of & course of netion,
tnd they must be an cssential pant of the foree of its imple-
mentation,

Polnical decisions are unique acts. In polities there ia listle
that can cotreapond ta the scientist's repetition of an expeti.
men, An experiment thiat fails in its purpose may be as good
ot betier than one that suceeeds, heeanas 3t may well e more

instructive. A political decision cannot be tken twice, All
TG
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man'’s Jife—his freedom, his decency, bis sense of right and
wrong—that cannot so lightly be subjected 1o a single end.
But what we need to remember js that war today has become,
and is increasingly becoming, something very different from
what it was a century ago or a millennium ago. We need to
recognize the new situation as new; we need to come to it
with something of the same spirit as the scientist’s when he
has conducted an experiment and finds that the results are
totally other than those that he had anticipated.

Four months before Hiroshima, in the last days of his life,
President Roosevelt’s thoughts turned to these questions, In
the last words that he wrote, in words he did not live to speak,
the President looked to the future, to the atomic age. He
looked to the past, to the days of the founding of the Re-
public. He wrote:

“Thomas Jeffexson, himself a distinguished scientist, once
spoke of the ‘brotherly spirit of science, which unites into
one family all its votaries of whatever grade, and however
widely dispersed throughout the different quarters of the
globe.

“Today science has brought all the different quarters of
the globe so close together that it is impossible to isolate
them one from another.

“Today we are faced with the pre-eminent fact that, if
civilization is to survive, we must cultivate the science of
human relationships—the ability of all peoples, of all kinds,
to live together and work together, in the same world, a
peace.”

Science has greatly extended the range of questions in
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1l quote one characteristic passage which may strike a
{umitiar and homely note for yous
%, the science of calculation also is indispensible as
firas the extraction of the square and cube toots; Algebra as
far 2s the quadratic equation and the use of logarithms are
olten of value fn ordinary eases: but all beyond these ja but a
luxury; 2 delicions Yuxury indeed; but not to be indulged in

by ane who is to have a profession to follow for his subsist-
ence.”

But that s not really the part of Jefferson’s letter which 1
commend to you, Here 1t is:

“Tam among thase wha think well of the human character
geverally, I consider man as formed for society, and en-
dowed by nature with those dispositions which fit him for
wciety. [ believe alse, with Condorcet, a5 mentioned in your
ltter, that his mind is perfectible to a degree of which we
¢annot as yet form any conception. 1t 1s impossible for a man
who fakes 2 survey of what is already known, not 1o see what
an immensity in every branch of science yet remaina to be
discovered, and that too of articles to which our faculties
seem adequate.”

And later, in the same letter, still more explicitly;

“. + . and it is still more certain that in the other branches
of science, great fields are yet to be explored to which our
faculties ate equal, and that to an extent of which we cannot
fix the limits. I join you therefore in brand g 28 iy
the idea that the human mind is incapable of further ad-
ances. This s precisely the doctrine which the present des.
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stience and that in tarn bas provided the great enriching
human faith in which scientific discovery and invention have
* fourished. Jefferson is confident thet an increased under-
) staading of the world will lead ta progress; he is convinced
that the barbarisms of the past cannot stand up against in-
quiry and und ding and enligh t; he is confid
in man and wure that as men know more they will act more
wiely and live better. In our contemporary expressions of
bope that catastrophe can be averted and civilization yet
be saved, that confidence has lost much of its robustness.

The second point is that for Jefferson there is something
inthe ways of science that is relevant to political life. Even
inreligion and politics, he holds that it is prabable that things
better will be discovered than what was known to our fathers.
This convietion that new knowledge is possible, and that not
e angwers are known, is of course the sinff of 1he day. |
taday life of the scientist. Science stself does progress; new
knowledge is possible; and new knowledge, because it does
1ot destroy or ignoze the old, can only increase our under-
standing, The very 1dea of the development of science is an
erample of progress, and of progress which in no true sense
€an ever be reversed. But this is only part of the story. Tt is
true, ag Jefferson knew, that in the large, science has four-
hed in conditions of human freedom, and that its growth is
parallel 1o the growth of democratic wstitations. Today,
Tooking back on more than a century and 2 half of further
bistory, we can be even mote sure of this. We have seen not
oy the inspirmng example of science and democracy
Sourishing together, but the tragic examples of their found.
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wuld not be applied in the domain of atomic phenomena,
There is probably o group of men who take more for
ganted in their daily work than the scientists. Common sense
and all that flows from it are their principal basis for what
they do in the laboratory and for what they make of it on
paper. But for scientists it is not anty honorable to doubt; it
ismandatory to do that when there appears to be evidence in
support of the doubt. Tn place of autharity in science we have
and we need 1o have only the consensus of informed opinion,
anly the guide of exsmple. No seientist needs to order his
wlleagues 10 vse a new techmque of experiment or 1o enter
@ nex field of discovery. If he has done this, it will be an
Invitation 10 his fellows to follow.

Theze, then, are some of the attitndes of mind, these are
tome of the disciplines of spirit which grow naturally in the
wientist's world. They have grown there in part as n result
of 2 humane and liberal tradition in political life and in part
8 3 cause of that. The open mind, the reliance on example
and persuasion rather than on authority—these are the herit-
2z of the centuries in which science has aliered the {ace of
the earth. Science can help in diverse ways in preserving
and extending this heritage. Tts very universality speaks
across frontiers to make truth maniest n lands otherwise
darkened; its ial applications ereate the p ditions
—imn leisue, in education, in means of communication—for
the converse of men with one another. Science provides the
material and the mtellectual basis for a world in which ex-
ample and understanding can help all men to improve their
Tot and fulftl their hapes. Today we need to remember that
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ering together. We express the hope that of this tragedy we
shall soon have seen the end.

What are these lessons that the spirit of science teaches
us for our practical affairs? Basic to them all is that there
may be no barriers to freedom of inquiry. Basic to them all
is the ideal of openmindedness with regard to new knowl
edge, new experience and new truth. Science is not based on
authority, It owes its acceptance and its universality to an
appeal to intelligible, communicable evidence that any in-
terested man can evaluate,

There is no place for dogma in science. The scientist is
free to ask any question, to doubt any assertion, to seek for
any evidence, to correct any error. Where science has been
used in the past to erect a new dogmatism, that dogmatism
has found itself incompatible with the progress of science;
and in the end, the dogma has yielded, or science and free-
dom have perished together.

Qur own politieal life is predicated on opennness. We de
not believe any group of men adequate enough or wise
enough to operate without serutiny or without eriticism, We
know that the only way to avoid error is to detect it, that the
only way to detect it is to be Iree to inquire. We knosw that
the wages of secrecy are corruption, We know that in sccrecy
error, undetected, will flourish and subvert.

Let me be clear. Science is not skepticism. It is not the
practice of science to Jook for things to doubt. It was not by
a deliberate attempt of skepticism that physicists were led
1o doubt the absolute nature of simultaneity, or to recognize
that the ideas of strict causality embodied in classical physics
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el not be spplied in the domain of atomic phenomens.
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our country, founded on these practices and grown strong
by their exercise, owes its strength to them. In this time of
erisis, we need to cherish that strength.

And this brings me to my second wish for you. I wish you
not only the joy of great discovery; I wish for you a world
of confidence in man and man’s humanity, a world of confi-
dence in reason, so that as you work you may be inspired by
the hope that what you find will make men {reer and better—
in which, working as specialists in what may be recondite
parts of the intellectual life of the time, you are nevertheless
contributing in a direct and basic way to the welfare of man-
kind.
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The Seientist
in Society

Turre 15 thi h iy comforting about a panel of
expents, One knows that the pantial and inadequate and

slanted and persomal views that he expresses will be cor-
tected by the less partial, less personal views of everyone
elze on the panel; it is not unlike the experience of the pro-
fessor who always 1s glad that he has to meet his class again
because he ean correct the mistakes that he made the last

Ume. It is with such tentativeness that I am going to talk to
you.

This is & vast terrain—one full of strange precipices,
19
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e hinking eaps of men and which derived from experience
n siente are Teally oy contemporary ideds but go back &
century oF two centuries oY moTe.

The second, of course, is not to try to give 1o scientific life
taagtonomy of society, It is possible, manifestly, for sotiety
£to arrange things that there is no science. The Nazis made
& good stact in that direction; maybe the Communists will
ackieve it; and there s not one of us free of the worry that
this flourishing tree may someday not be alive any more.

Butnonetheless we have changed the face of the earth; any

beginning of a talk about science and society Toust take that
aeafact, .
There is another theme. This is & time that tends to believe
in pragress. Our ways of thonght, cur ways of arranging our
fersonal lives, our potitical {orms, point to the future, point
a0t merely to change, to decay, to alteration, but point with
thapeful note of improvement that our progress is inevitable.
T the acquisition of knowledge. in the very notion of a cumu.
Lative discipline, tomorrow in a certain sense comprises to-
a7 and yesterday. How much this builtin sense of progress
in man’s ife—which is, T thunk, not 2 religious notion, not
8 Christian notion~—how much this derives from the effects
of science on philosophical and political thought 1 would
Teave to historians of ideas. It is probably not wholly trivial.

Athard theme is that science in a certain sense is universal.
Ltis not universal in the sense that all men participate in it. It
is universal in the sense that all men can pantitipate in it
1t is nonnational, nonlocal and, slthough one would not say

dtural, singularly ind pend
az

of the farm of govern.
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ment, the immediate tradition, or the affective life of a peo-
ple. It has to do with humanitas. This universality is not
a trivial thing at a time when forms of unity, large forms of
unity in the world, appear to be for other seasons rather
necessary. This has been very much in all our minds in the
years since the last war. I remember that on one occasion
when I was in this hall, at the Bicentennial of the University,
we were talking about the universality of science; and at that
very moment the Soviet delegate to the United Nations
Atomic Energy Commission was imploring his government
for permission to accept the scientific and technical report of
the subcommittee of this commission, This, I think, is the last
time—the Jast time I remember~—that the Soviet government
has said yes to anything, has said yes to an agreement of fact.
1 know how bitterly disappointing the experiences of these
years have been as to universality of science, but we all know
that this is bad politics but not bad science. We all know
that there is no such thing as German physics or Soviet
genetics or American astronomy. These ficlds can open them:
selves 1o all reasonable men willmg 1o ke the trouble o
inquire.

There is also what may first seem like the opposite of uni-
versality; ¥ hope you will bear that in mind when 1 tatk of
science as & great and beautiful word. There is 2 unity 0 it;
but there 35 also an even more strihing and immense diversity.
Doth of your speakers this morning sve physicists, and L think
we are very diffesent from our brothers the chemists and our
brothers the mathematicians. In our values, in our style, we

are different. Physics is perhaps the branch of science which
122
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b5 been most concered to heep itself ove, The Physical
Saciety splits off divisions from time to time but is retuctant
1 do so; end the divisions largely have to do with semi-
applied science, Physics has a histary of close association
with mathematics, with with epi logy and

¥
cosmology too, And yet we do not know very much about the
rest of the seientists, T know that it is a very happy occasion
at the Institute when some piece of work turns up which is
o fnterest to both the mathematicians and the physicists, Ttis
xery rare oceasion and we tend to ring bells when a sruall
bit of cement ean be found beween their interests. 1 wonld
stress especially that there is no systematic unity of tech-
nigues, of apprectation, of values, of style between the many
things that we cal} science. There 18 a lot of difference be-
tween the nuclear physicist and the agricoltural scientist ex-
ploring the possibility of improving crops m some poor
island in the Caribbean. They ate scientists, and they under-
stand each other, and we hope love each other, But they are
not very much alike.
There are perhaps two or three other general things. One
[ helieve may be of mare wmportance to some of the other
panels than to this. This is one of the by-products of the
great flowering of science that dates back to the time when
science did have an effect on enliure and on ideas, We have
been impressed, and 1 must say I never stop being impressed,
by the great sweep of general order in which particalars acs
recagnized as umited. You knaw the examples: electricity and
light, the quentum theary and the theory of velence, places
where things that appeared 1o be separate, and each having
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paned on the role of the atist, or the panel on the role of the
piilosopher, To put it with great brutality, the point s that
the scientist fs not in society today, any more than is the artist
or the philosopher.

Of eourse, he does get paid, he does get patronized and
even, for odd reasons that he imes does not und d
tespected. But he {s not in zociety, in the sense that the ideas
be hag, the work he is doing, stop really rather short with the
timits of his profession, They are not part of the intellectual
ond cultural Jife of the times, T am over and over again ap-
palled by how ignorant, how incredibly ignorant of the most
tudimentary things about my subject are my fellows the
bistorians, my acquai the stat my {riends the
menof affaizs. They bave no notion of what cooks in physics;
Think that they have very little notion of what cooks in any
ather sclence. And T know that only by good luck and some
Bard work do T have even a rudimentary notion of what cooks
it other parts of the house called science than the one that 1
live in. 1 read the Physical Review and work very hard to
cateh up with it every two weeks; and 1 think maybe 1 have
tome notion of what is going on in some parts of physics;
but by and large we know litile sbout one another, and the
world outside knows nothing about us. 1 think this may vary
2 Yittle from place 1o place. Perhaps it is tradition in Britain,
where there is a sott of deliberate tendency, u national tend.
ency, to refuse to let things becorne obseure and recondite,
that there is 2 little more effort to see that civitized men have
& notion of whut‘ the mathematicians and asy and
physicists ere doing—not merely to know the by-products of
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their works, the practical produets, but what they are think-
ing.

This is in very sharp contrast, this startling general jgno-
rance of scientific ideas and discoveries at the edge of the
technical disciplines, in very sharp contrast to the state of
affairs two or three centuries ago; and some of the reasons
for this are manifest. But I believe that the science of today
is subtler, richer, more relevant to man’s life and more usefl
to man’s dignity than the science which had such a great
effect on the age of the enlightenment, had such a great effect,
among ather things, on the forms and patterns, traditions and
hopes—reflected in our Constitution—of human society.
Science is not retrograde; and there is no doubt that the
quantum mechanics represents a more interesting, more in-
struetive, richer analogy of human life than Newtonian me-
chanies eould conceivably be. There is no doubt that even
the theory of relativity, which has been so much vulgarized
and so little understood, that even the theory of relativity is
a matter which would be of real interest to people at large.
There is no doubt that the findings of biology and astronomy
and chemistry are discoveries that would enrich our whole
culture if they were understood. And what is perhaps more
troublesome, there is a gulf between the life of the scientist
and the life of a man who isn’t actively a scientist, danger-
ously deep. The experience of science—to stub your toe hard
and then notice that it was really a rock on which you stubbed
it—this experience is something that is hard to communicate
by populariza!ian, by education, or by talk. It is almost as
hard 1o tell 3 man what it is like to find out something new
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sbeut the world as it is to describe a mystical experience to
achap who has never had any hint of such an experience,

The enlightenment was a peculiar time; it was hopeful,
a0d superficial, and bumane; and how much of the ideas of
the enlightenment derived from an sppreciation of seience,
itis perhaps not right for anyone but a caxeful historian to
say. But we know that the same men who wrote about palitics
and philosaphy—not very good philosophy, and not too good
politics—also wrote about natural science, about physies,
and sstronomy, and mathematics. We know that on two very
different planes Franklin and Jeflerson managed to span the
wbole way from a Living, and in some cases even practicing,
Interest in science to the world of affairs. And we know how
full their writings are of the illumination which one sheds
on the other.

Science in those days was connected with the practical
ants; it was very close to common sense, Yet always there is .
in science little more than the infinitely diligent and patient
and unreminting application of the practical arts and common
sense, By now it has come 1o be & long chain, The mere proce
ess of carrying a hoy through the elementary steps of this
chain consumes so much of his life and is such an exhausting
aperation, to the teacher snd student alike, that the simple

means of L' ion and und ding, which sufficed
in the and eighteenth ies, are clearly not
good enough.

This is a problem that has had the thought of many wige
people; T do not pretend to be talking of anything new or
strange. I suppose the notion of having

lsboratory courses
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bare in so far as we have at all, a philosophy that is quite

bronistic and, 1 am convinced, quite inadequate to our
fimes, 1 think that whatever may have been thought of Carte-
#ian and Newtonian reforms in the intellectual life of Eu-
rops, the time when these were what the docter ordered—
oll that the doctor ordered~—is long past. Far more subtle
secognition of the nature of mar’s knawledge and of his rela.
tions to the universe is certainly Jong overdue, if we are to
do justice to the wisdom which our tradition has in it and
to the brilliant and i fower of di y which
is modern science.

Research is action; and the question I want to leave in a
very raw and uncomfortable form with you is how to com-
tunicate this sense of action to our fellow men who are not

destined to devote their lives to the professional pursuit of
new knowledge.
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Prospeets
in the Arts and Sciences

fur worns “prospects in the arts and eciences” mean two
quite different things to me. One is prophecy: What will the
scientists discover and the painters paint, what new forms
will alter musc, what parts of experience will nevly yield
to cbjective description? The other meaning is that of x view:

What da we see when we look at the world today and com.
pare it with the past? T am not a prophet; and I cannat very
well speak to the first subject, though in many ways 1 ehould

Tike to. I shall try 1o spesk 10 the secand, becanse there are
tome features of this view which seem to me 50 Temarkable,
is: '
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of calture, in matters precisely of the arts and sciences, a
centsin macrobistorical pattern, a grand system of laws
which detecmines the cousse of civilization and gives a kind
of inesitable quality to the unfolding of the future. They
would, for nstance, see the yadical, formal experimentation
which characterized the music of the last half-century as an
inevitabl I of the i flowering and enrich.
ment of natura) science; Yhey would see a necessary order in
the fact that 3 in music precedes that in painti
and thatin turn in poetry, and point to this sequence in older

cultares, They would atiribute the formal experimentation
of the arts to the dissalut

in an industrial and technical
society, of anthority—of secular, political authority, and of
the catholic amhority of the church. They are thus armed
to predict the future, But this, 1 fear, is not my dish,
1{ a prospect is not 8 prophecy, it is a view. What does
the world of the arts and sciences look Bke? There are two
ways of looking at 1t: One is the view of the raveler, going
by horse ot foot, from village to village 10 town, staying in
each ta talk with those who live there and 10 gather something
of the quality of its life. This is the intimate view, partial,
somewhat accidental, limited by the limited Yife and strength
and curiasity of the traveler, but intimate and buman, in a
human compass. The other is the vast view, showing the earth
with wts fields and towns and velleys as they appear to a
camera carried in a highaltitade rocket, In one sense this
prospect will ke mote complete; one will see a)l branches of
hnowledge, one will see all the anis, one will see them as part
of the vastness and complication of the whale of haman Wie
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so new and so arresting, that it may be worth turning our
eyes to them; it may even help us to create and shape the
future better, though we cannot foretell it.

In the arts and in the sciences, it would be goad to be a
prophet. It would be a delight to know the future, T had
thought for a while of my own field of physics and of those
nearest to it in the natural sciences. It would not be too hard
to outline the questions which natural scientists today are
asking themselves and trying to answer. What, we ask in
physics, is matter, what is it made of, how does it behave
when it is more and more violently atomized, when we try
to pound out of the stuff around us the ingredients which
only violence creates and makes manifest? What, the chem-
ists ask, are those special features of nucleic acids and pro-
teins which make life possible and give it its characteristic
endurance and mutability? What subtle chemistry, what ar-
rangements, what reactions and controls make the cells of
living organisms differentiate so that they may perform fune-
tions as oddly diverse as transmitting information throughout
our nervous systems or covering our heads with hair? What
happens in the brain to make a record of the past, to hide it
from 1 , to make it ible to recall? What are
the physical features which make consciousness possible?

All history teaches us that these questions that we think
the pressing ones will be transmuted before they are an-
swered, that they will be replaced by others, and that the
very process of discovery will shatter the concepts that we
today use to describe our puzzlement.

Tt is true that there are some who profess to see in matters
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starting anywhete, ending anywhere, and sometimes appear-
ing almost by design to disrupt the quiet of the village. This
view gives us no sense of order or of unity. To find these we
must visit the villages, the quiet, busy places, the laboratories
and studies and studios. We must see the paths that are

barely discernible; we must und d the superhighway

and their dangers.

In the natural sciences these are and have been and are
Tikely to continue to be heroic days. Discovery follows dis-
covery, each both raising and answering questions, each end-
ing u long search, and each providing the new instraments
for a new search. There are radical ways of thinking un.
{amiliar to common sense and connected with it by decades
or ies of i ingly specialized and unfamiliar ex-
perience, There are lessons of how limited, for all its variety,
the common experience of man has been with regard to
natyral phenomena, and hints and analogies as to how
limited may be his experience with man. Every new Snding
is a part of 1he instrument kit of the sciences for further in-
vestigation and for penetrating into new fields. Discoveries
of knowledge fructify technology and the practical asts, and

these in turn pay back refined techniques, new possibilities of
observation and experiment.

In any science there is hanmony between practitioners, A
man may work as an indiwiduat, leaming of what his col.
leagues do through reading or conversation:

) ; he may be wark-
ing as a member of & group on problems whose technical

equipment is too massive for individnal effort. But whether
he is & part of & team ot solitary in his own study, be, a5 a
. .
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professional, is a member of a ity. His colleagues in
his own branch of science will be grateful to him for the in-
ventive or creative thoughts he has, will welcome his eriti-
cism. His world and work will be objectively communicable;
and he will be quite sure that if there is error in it, that error
will not long be undetected. In his own line of work he Jives
in a community where common understanding combines with
common purpose and interest to bind men together both in
freedom and in co-operation. .

This experience will make him acutely aware of how
limited, how inadequate, how precious is this condition of
his life; for in his relations with a wider society, there will
be neither the sense of community nor of objective under-
standing. He will sometimes find, in returning to practical
undertakings, some sense of community with men who are
not expert in his science, with other scientists whose work is
remote from his, and with men of action and men of art. The
frontiers of science are separated now by long years of study,
by specialized vocabularies, arts, techniques, and knowledge
from the common heritage even of & most civilized society;
and anyone working at the frontier of such science is in that
sense a very long way from home, a long way too from the
practical arts that were its matrix and origin, as indeed they
were of what we today call art.

The specialization of science is an inevitable accompani-
ment of progress; yet it is full of dangers, and it is cruelly
wasteful, since so much that is beautiful and enlightening is
cut off from most of the world. Thus it is proper to the role
of the scientist that he not merely find new truth and com-
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musieste it to his ellows, but that be teach, that he try to
bring the most honest and intelligible account of new knowl
edze 10 all who will try to learn. This is one reason—it is
the decisive arganic reason—~why scientists belong in univer-
sities, It is one reason why the patronage of science by and
through universities is its most proper form; for it is here,
in teaching, in the association of scholars and in the {riend-
ships of teachers and taught, of men whe by profession must
themselves be both teachers and taught, that the narrowness
of scientific life can best be moderated, and that the anato-
Bits, insights, and harmonies of scientific discovery can find
their way into the wider lide of man.
Inthe situation of the artist today there are both analogies
to and differences {rom that of the scientist; but it is the
differences which are the most striking and which raise the
problems that touch most on the evil of our day. For the artist
ity not enough that he communicate with others who
expett in his own att. Their {ellowship, their und ding,
and their apprecistion may encourage him; but that is not
the end of his wark, nor its nature. The artist depends on a
common sensibility and culture, on a common meaning of
symbals, an & community of experience and common ways
of desenibung and interpreting 1, He need not write for every-
one or paint ot play for everyone. But his audience must be
man; it must be man, and not a specialized set of experts
smong his fellows, Today that is very diffeutt. Often the
artist has an ?ching sense of great Joneliness, for the com-
manity ‘0.“1““ be addresses himeelf is lasgely not there;
the tradnions and the culture,

the symbols and the history,
1%y

are
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20t beeause it bas never been there before, but because it

bay changed in quslity, One thing that is new is the preva-

lenee of newness, the changing scale and scape of change

el s0 that the world alters a3 we walk in it, so that the

sears of man's Jife measure not some small growth or rear-

tangement or moderation of whet he learned in childhaod,

but & great wpheaval, What is new 3s that in one generation

our knawledge of the natural world engulfs, upsets, and com-

Pemems 2l knowledge of the navoral workd before. The
techriques, among which and by which we live, multiply and
Tamify, 50 that the whole world is bound together by com-
munitation, blocked here and there by the immense synapses
of political tyranny. The global quality of the world is new:
our knowledge of and sympathy with remote and diverse
peoples, our tnvol with them in practical terms, a0d
our tommitment to them in terms of brotherhood. What is
new in the world iy the massive character of the dissolution
g eorruption of authority, in belief, in ritual, and in tem-
poral order, Yer ths is the world that we have come to live
in. The very difficulties which it presents derive from growth
in understending, in $Kill, in power. To asail the changes
that have unmooted us from the past is futile, and in o deep
seme, 1 think, 1 is wicked. We need 1o recognize the change
and Yearn what resources we have.

Again T will tym to the schaols and, a3 their end and as
their eenter, the universities. For the problem of the scientist
is in this respect not difterent from that of the artist or of the
h‘mmim\: He needs 10 be 2 pant of the community, angd the
community can only with loss gnd peril be without hirm, Thus

T4y
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wha represent humanity to the arts and sciences; they are the
weans by which we are reminded of the famine in remote
places or of war or trovble or changes; they are the weans by
which this great earth and its peoples have become ene to
oue another, the means by which the news of discovery or
Yonor and the stoties and songs of today travel and resound
throughout the world, But they ate also the means by which
the true human community, the man knowing man, the neigh-
1)0! b} FH 3 EPRRY ‘l\e b} 1} ¥ 1 . aapaemy
sbe women dancing, the individnal cariosity, the individual
sense of heauty are heing blown dry and issueless, the means
by which the passivity of the disengaged sp P
to the man of art and science the bleak face o unhumanity,
Tor the truth is that this is indeed, inevitably and increas-
ingly, an open snd, inevitably and increasingly, an eclectic
world, We know oo much for ane man to know much, we live
toa vasiously to live as ene. Qur histories and tradivions—
the very means of interpreting Jife—are both bonds and bar-
tiers among us, Qur knowledge separates as well as it unites;
out orders dimmtegrate as wedl aa bind; our a1t brings ua to-
gether and sets us apart, The arntisC’s loneliness, the scholar
despairing because no one will any Jonger wrouble to Yearn
what he can teach, the navrowness of the scientist—these are
unnatural insignia in this great time of change.

For what is ashed of us is not easy. The apenness of this
world derives its character from the irreversibility of Jearn-
ing; what is once feamned is pant of human lite.
clowe our minds to discovery;

We cannot

> we cannof stop our ears so that

the voices of far-off and sirange people can no longer yeach
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them. The great cultures of the East cannot be walled of
from ours by impassable seas and defects of understanding
based on ignorance and unfamiliarity. Neither our integrity
as men of learning nor our humanity allows that, In this
open world, what is there, any man may try to learn,

This is no new problem. There has always been more to
know than one man could know; there have always been
modes of feeling that could not move the same heart; thers
have always been deeply held beliefs that could not be com-
posed into a synthetic union. Yet never before taday have the
diversity, the complexity, the richness so clearly defied hier-
archical order and simplification; never before have we had
to understand the complementary, mutually not compatible
ways of life and recognize choice between them as the only
course of freedom. Never before today has the integrity of
the intimate, the detailed, the true art, the integrity of crafts-
mauship and the preservation of the familiar, of the humor-
ous and the beautiful stood in more massive contsast to the
vastness of life, the greatness of the globe, the otherness of
people, the atherness of ways, and the all-encompassing dark.

This is a world in which each of us, knowing his limita-
tions, knowing the evils of superficiahty and the terrors of
fatigue, will have to ching to what is close to him, to what he
knows, to what he can do, to his friends and his tradition and
his love, lest he be dissolved in n universal confusion and
know nothing and love nothung. 1t is at the same tume a world
in which none of us can find hieratic prescription or general
sanction for any ignorance, any insensitivity, any indiffer-
ence, When a friend tells us of a new discovesy we may not
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undersiend, we may not be shle to listen without jeopardiz-
fngthe work that is ours snd eloser to us; but we cannot find
in 2 book or eanon—and e should not seek—pgrounds for
ballowing our ignoranee. 1f a man tells us that he sees dif-
ferently than we, o (hat he fiods beautiful what we find ugly,
we may have to leave the roum, from fatigue ot trouble; but
that is our weakness and our default. 1§ we must live with 2
perpetual sense that the world and the men in It are greater
thast we and 100 much for us, let it be the measure of our
virtue that we know this and seek no comfort, Above all, let
us got praclaim that the limits of our powers correspond to
2ome special wisdom in our choice of life, of learning, or of
beanty.

This hatance, this perpetual, precarious, impossible bals
ance between the infinutely open and the intimate, this time—
our twentieth century—has been long in coming; but it has
come. it 15, I think, for us and our children, our only way.

‘This s for all men. For the artist and for the sciemist there
is a special problers and a special hope, Tor in their extzaor-
dinarily different ways, in their lives that have increasingly
divergemt character, there is still a sensed bond, 2 sensed
analogy. Bath the man of science and the man of a1t live 2l
ways at the edge of mystery, surrounded by it; both always,
a3 the measure of their sreation, have had to do with the

harmonization of what is new with what is familiar, with the
balance between novelty and synthesis,

with the struggle ta
make partist arder in total chaos. They can,

sl in their wark
and in their lives, help themeelves, belp ons another.
s

and
help all men. They can make the pathe that conneet the vil.
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lages of arts and sciences with each other and with the world
at large the multiple, varied, precious bonds of a true and
world-wide community.

This cannot be an easy life. We shall have a rugged time
of it to keep our minds open and to keep them deep, to keep
our sense of heauty and our ability to make it, and our ocea-
sional ability to see it in places remote and strange and un-
familiar; we shall have & rugged time of it, all of us, in keep-
ing these gardens in our villages, in keeping open the mani-
fold, intricate, casual paths, to keep these flourishing in a
great, open, windy world; but this, as I see it, is the condition
of man; and in this condition we can help, because we can
love, one another.



ABOUT THE AUTHOR

J. Rosert OrpENnEmMER has been director of the Institute
for ddvanced Study at Princeton, New Jersey, since 1947,
e is a physicist trained at Harvard, Cambridge and Gt
tingen uho 1was for eighteen years Professor of Physies at
the Universuty of California and at the California Institute
of Technology. Between 1943 and 1945 he was director of
the laboratory ot Los Alamos in New Mexico, where the first
atomic bombs were made. From 1945 through 1953 he
served in many adrisory positions to the Atomic Energy
Commission, the " hite House, and the Departments of State
and Defense; in the spring of 1954, in o much publicized
proceeding, he wos denied security clearance. He is the
authar of Science and the Common Understanding, pub-
lished by Simon ond Schuster in 1934



The Open Mind

lages of ants and sciences with each other and with the world
at large the multiple, varied, precious bonds of a true and
world-wide community.

This cannot be an easy life, We shall have a rugged time
of it to keep our minds open and to keep them decp, to keep
our sense of beauty and our ability to make it, and our occa-
stonal ability to see it in places remote and strange and un-
familiar; we shall have a rugged time of it, all of us, in keep-
ing these gardens in our villages, in keeping open the mani-
fold, intricate, casual paths, to keep these flourishing in a
great, open, windy world; but this, as I see it, is the condition
of man; and in this condition we can help, because we cant
love, one another.



ABOUT THE AUTHOR

1. Rosert Qepexuemer has been director of the Institute
for Advanced Study at Princeton, New Jersey, since 1947,
He is a physicist rained at Harvard, Cambridge and Got-
tingen who was for eighteen years Professor of Physics at
the University of California ond at the California Institute
of Technology. Between 1943 end 1945 ke was director of
the laboratory ot Los Alamos i New Mexico, where the first
atomic bombs were made. From 1945 through 1953 he
serced in many advisory positions to the Atomic Energy
Commission, the #hute House, and the Departments of State
and Defenses in the spring of 1954, in @ much publicized
proceeding, he was denied security clearance. He is the

author of Science and the Common Understanding, pub-
lished by Simon and Schuster in 1954,









