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Necessity to End Wars 

We meet in Kitzbuhel and in Vienna 
at a time when it has become evident 
that the development of nuclear weap- 
ons makes it possible for man to destroy 
civilization and, indeed, himself; the 
means of destruction are being made ever 
more efficient. The scientists attending 
our meetings have long been concerned 
with this development, and they are 
unanimous in the opinion that a full- 
scale nuclear war would be a world-wide 
catastrophe of unprecedented magnitude. 

In our opinion defense against nuclear 
attack is very difficult. Unfounded faith 
in defensive measures may even contrib- 
ute to an outbreak of war. 

Although the nations may agree to 
eliminate nuclear weapons and other 
weapons of mass destruction from the 
arsenals of the world, the knowledge of 
how to produce such weapons can never 
be destroyed. They remain for all time 
a potential threat for mankind. In any 
future major war, each belligerent state 
will feel not only free but compelled to 
undertake immediate production of nu- 
clear weapons; for no state, when at war, 
can be sure that such steps are not being 
taken by the enemy. We believe that, in 
such a situation, a major industrial 
power would require less than one year 
to begin accumulating atomic weapons. 
From then on, the only restraint against 
their employment in war would be 
agreements not to use them, which were 
concluded in times of peace. The deci- 
sive power of nuclear weapons, however, 
would make the temptation to use them 
almost irresistible, particularly to leaders 
who are facing defeat. It appears there- 
fore that atomic weapons are likely to be 
employed in any future major war with 
all their terrible consequences. 

It is sometimes suggested that local- 
ized wars, with limited objective, might 
still be fought without catastrophic con- 
sequences. History shows, however, that 
the risk of local conflicts growing into 
major wars is too great to be acceptable 
in the age of weapons of mass destruc- 
tion. Mankind must therefore set itself 
the task of eliminating all wars, includ- 
ing local wars. 
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Requirements for Ending the Arms Race 

The armaments race is the result of 
distrust between states; it also contributes 
to this distrust. Any step that mitigates 
the arms race, and leads to even small 
reductions in armaments and armed 
forces, on an equitable basis and sub- 
ject to necessary control, is therefore 
desirable. We welcome all steps in this 
direction and, in particular, the recent 
agreement in Geneva between represen- 
tatives of East and West about the feasi- 
bility of detecting test explosions. As 
scientists, we take particular pleasure in 
the fact that this unanimous agreement, 
the first after a long series of unsuccess- 
ful international disarmament negotia- 
tions, was made possible by mutual un- 
derstanding and a common objective ap- 
proach by scientists from different coun- 
tries. We note with satisfaction that the 
governments of the U.S.A., U.S.S.R., and 
U.K. have approved the statements and 
the conclusion contained in the report of 
the technical experts. This is a signifi- 
cant success; we most earnestly hope that 
this approval will soon be followed by 
an international agreement leading to the 
cessation of all nuclear weapon tests and 
an effective system of control. This would 
be a first step toward the relaxation of 
international tension and the end of the 
arms race. 

It is generally agreed that any agree- 
ment on disarmament and in particular 
nuclear disarmament, requires measures 
of control to protect every party from 
possible evasion. Through their technical 
competence, scientists are well aware 
that effective control will in some cases 
be relatively easy, while it is very diffi- 
cult in others. For example, the confer- 
ence of experts in Geneva has agreed 
that the cessation of bomb tests could be 
monitored by a suitable network of de- 
tecting stations. On the other hand, it 
will be a technical problem of great diffi- 
culty to account fully for existing stocks 
of nuclear weapons and other means of 
mass destruction. An agreement to cease 
production of nuclear weapons presents 
a problem of intermediate technical diffi- 
culty between these two extreme exam- 
ples. 

We recognize that the accumulation of 
large stocks of nuclear weapons has made 
a completely reliable system of controls 
for far-reaching nuclear disarmament ex- 
tremely difficult, perhaps impossible. For 
this disarmament to become possible, na- 
tions may have to depend, in addition to 
a practical degree of technical verifica- 
tion, on a combination of political agree- 
ments, of successful international security 
arrangements, and of experience of suc- 
cessful cooperation in various areas. To- 
gether, these can create the climate of 
mutual trust, which does not now exist, 
and an assurance that nations recognize 
the mutual political advantages of 
avoiding suspicion. 

Recognizing the difficulties of the 
technological situation, scientists feel an 
obligation to impress on their peoples 
and on their governments the need for 
policies which will encourage interna- 
tional trust and reduce mutual apprehen- 
sion. Mutual apprehensions cannot be 
reduced by assertions of good will; their 
reduction will require political adjust- 
ment and the establishment of active 
cooperation. 

What War Would Mean 

Our conclusions about the possible 
consequences of war have been supported 
by reports and papers submitted to our 
Conference. These documents indicate 
that if, in a future war, a substantial pro- 
portion of the nuclear weapons already 
manufactured were delivered against 
urban targets, most centres of civiliza- 
tion in the belligerent countries would be 
totally destroyed, and most of their 
populations killed. This would be true 
whether the bombs used derived most of 
their power from fusion reactions (so- 
called "clean" bombs) or principally 
from fission reactions (so-called "dirty" 
bombs). In addition to destroying major 
centres of population and industry, such 
bombs would also wreck the economy of 
the country attacked, through the de- 
struction of vital means of distribution 
and communication. 

Major states have already accumu- 
lated large stocks of "dirty" nuclear 
weapons; it appears that they are con- 
tinuing to do so. From a strictly military 
point of view, dirty bombs have advan- 
tages in some situations; this makes likely 
their use in a major war. 

The local fall-out resulting from ex- 
tensive use of "dirty" bombs woud cause 
the death of a large part of the popula- 
tion in the country attacked. Following 
their explosion in large numbers (each 
explosion equivalent to that of millions 
of tons of ordinary chemical explosive), 
radioactive fall-out would be distributed, 
not only over the territory to which they 
were delivered but, in varying intensity, 
over the rest of the earth's surface. Many 
millions of deaths would thus be pro- 
duced, not only in belligerent but also in 
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non-belligerent countries, by the acute 
effects of radiation. 

There would be, further, substantial 
long-term radiation damage, to human 
and other organisms everywhere, from 
somatic effects such as leukemia, bone 
cancer, and shortening of the life span; 
and from genetic damage affecting the 
hereditary traits transmitted to the 
progeny. 

Knowledge of human genetics is not 
yet sufficient to allow precise predictions 
of consequences likely to arise from the 
considerable increase in the rate of mu- 
tation which would ensue from unre- 
stricted nuclear war. However, geneti- 
cists believe that they may well be seri- 
ous for the future of a surviving world 
population. 

It is sometimes suggested that in a fu- 
ture war, the use of nuclear weapons 
might be restricted to objectives such as 
military bases, troop concentrations, air- 
fields, and other communication centres; 
and that attacks on large centres of popu- 
lation could thus be avoided. 

Even tactical weapons now have a 
large radius of action; cities and towns 
are commonly closely associated with 
centres of supply and transportation. 
We, therefore, believe that even a "re- 
stricted" war would lead, despite at- 
tempted limitation of targets, to wide- 
spread devastation of the territory in 
which it took place, and to the destruc- 
tion of much of its population. Further, 
an agreement not to use cities for mili- 
tary purposes, entered into in order to 
justify their immunity from attack, is un- 
likely to be maintained to the end of a 
war, particularly by the losing side. The 
latter would also be strongly tempted to 
use nuclear bombs against the population 
centres of the enemy, in the hope of 
breaking his will to continue the war. 

Hazards of Bomb Tests 

At our first conference it had been 
agreed that while the biological hazards 
of bomb tests may be small compared 
with similar hazards to which mankind 
is exposed from other sources, hazards 
from tests exist and should receive close 
and continued study. Since then, an ex- 
tensive investigation by the United Na- 
tions Scientific Committee on the Effects 
of Atomic Radiation has been carried 
out and its authoritative conclusions pub- 
lished. In this case, too, scientists from 
many different countries have been able 
to arrive at a unanimous agreement. 
Their conclusions confirm that the bomb 
tests produce a definite hazard and that 
they will claim a significant number of 
victims in present and following gen- 
erations. Though the magnitude of the 
genetic damage appears to be relatively 
small compared with that produced by 
natural causes, the incidence of leukemia 
and bone cancer due to the radioactivity 
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from test explosions may, in the estimate 
of the U.N. committee, add significantly 
to the natural incidence of these diseases. 
This conclusion depends on the assump- 
tion (not shared by all authorities in the 
field) that these effects can be produced 
even by the smallest amount of radiation. 
This uncertainty calls for extensive study 
and, in the meantime, for a prudent ac- 
ceptance of the most pessimistic assump- 
tion. It lends emphasis to the generally 
agreed conclusion that all unnecessary 
exposure of mankind to radiation is un- 
desirable and should be avoided. 

It goes without saying that the bio- 
logical damage from a war, in which 
many nuclear bombs would be used, 
would be incomparably larger than that 
from tests; the main immediate problem 
before mankind is thus the establishment 
of conditions that would eliminate war. 

Science and International Cooperation 

We believe that, as scientists, we have 
an important contribution to make to- 
ward establishing trust and cooperation 
among nations. Science is, by long tra- 
dition, an international undertaking. Sci- 
entists with different national allegiances 
easily find a common basis of under- 
standing: they use the same concepts and 
the same methods; they work toward 
common intellectual goals, despite dif- 
ferences in philosophical, economic, or 
political views. The rapidly growing im- 
portance of science in the affairs of man- 
kind increases the importance of the 
community of understanding. 

The ability of scientists all over the 
world to understand one another, and 
to work together, is an excellent instru- 
ment for bridging the gap between na- 
tions and for uniting them around com- 
mon aims. We believe that working 
together in every field where international 
cooperation proves possible makes an 
important contribution toward establish- 
ing an appreciation of the community 
of nations. It can contribute to the de- 
velopment of the climate of mutual trust, 
which is necessary for the resolution of 
political conflicts between nations, and 
which is an essential background to effec- 
tive disarmament. We hope scientists 
everywhere will recognize their responsi- 
bility, to mankind and to their own 
nations, to contribute thought, time, and 
energy to the furthering of international 
cooperation. 

Several international scientific under- 
takings have already had considerable 
success. We mention only the century- 
old, world-wide cooperation in weather 
science, the two International Polar 
Years which preceded (by seventy-five 
and twenty-five years respectively), the 
present International Geophysical Year, 
and the Atoms-for-Peace Conferences. 
We earnestly hope that efforts will be 
made to initiate similar collaboration in 

other fields of study. Certainly they will 
have the enthusiastic support of scien- 
tists all over the world. 

We call for an increase in the unre- 
stricted flow of scientific information 
among nations, and for a wide exchange 
of scientists. We believe that nations 
which build their national security on 

secrecy of scientific developments sacri- 
fice the interests of peace, and of the 
progress of science, for temporary ad- 
vantages. It is our belief that science can 
best serve mankind if it is free from 
interference by any dogma imposed from 
the outside, and if it exercises its right 
to question all postulates, including its 
own. 

Technology in the Service of Peace 

In our time, pure and applied science 
have become increasingly interdepen- 
dent. The achievements of fundamental, 
experimental and theoretical science are 
more and more rapidly transformed into 
new technological developments. This 
accelerated trend is manifest, alike in the 
creation of weapons of increased destruc- 
tiveness, and in the development of 
means for the increased wealth and well- 

being of mankind. We believe that the 
tradition of mutual understanding and of 
international cooperation, which have 

long existed in fundamental science, can 
and should be extended to many fields of 

technology. The International Atomic 

Energy Agency, for example, aims not 

merely at cooperation for establishing 
facts about atomic energy, but also at 

helping the nations of the world to de- 

velop a new source of energy as a basis 
for the improvement of their material 
welfare. We believe that international 

cooperation in this and other fields, such 
as economic development and the pro- 
motion of health, should be greatly 
strengthened. 

The extremely low level of living in 
the industrially underdeveloped coun- 
tries of the world is and will remain a 
source of international tension. We see an 

urgent need to forward studies and pro- 
grams for the effective industrialization 
of these countries. This would not only 
improve the level of living of the ma- 

jority of the population of the world; it 
would also help reduce the sources of 
conflict between the highly industrialized 

powers. Such studies would offer fruit- 
ful scope for cooperative efforts between 
scientists of all nations. 

The great increase in the ease and 

speed of communications, and our in- 

creasing understanding of how the forces 
of nature influence the living conditions 
of nations in different parts of the world, 
show us, in a way not previously possi- 
ble, the extent to which the prosperity 
of individual nations is connected with, 
and dependent upon, that of mankind 
as a whole; and how rapidly it could be 
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increased by common international ef- 
fort. We believe that through such com- 
mon effort, the coexistence between na- 
tions of different social and economic 
structure can become not merely peace- 
ful and competitive, but to an increasing 
degree cooperative, and therefore more 
stable. 

As scientists, we are deeply aware of 
the great change in the condition of 
mankind which has been brought about 
by the modern development and applica- 
tion of science. Given peace, mankind 
stands at the beginning of a great scien- 
tific age. Science can provide mankind 
with an ever-increasing understanding of 
the forces of nature, and the means of 
harnessing them. This will bring about 
a great increase in the well-being, health, 
and prosperity of all men. 

The Responsibility of Scientists 

We believe it to be a responsibility of 
scientists in all countries to contribute to 
the education of the peoples by spread- 
ing among them a wide understanding 
of the dangers and potentialities offered 

by the unprecedented growth of science. 
We appeal to our colleagues everywhere 
to contribute to this effort, both through 
enlightenment of adult populations, and 

through education of the coming genera- 
tions. In particular, education should 
stress improvement of all forms of hu- 
man relations and should eliminate any 
glorification of war and violence. 

Scientists are, because of their special 
knowledge, well equipped for early 
awareness of the danger and the prom- 
ise arising from scientific discoveries. 

Hence, they have a special competence 
and a special responsibility in relation 
to the most pressing problems of our 
times. 

In the present conditions of distrust 
between nations, and of the race for 

military supremacy which arises from it, 
all branches of science-physics, chem- 

istry, biology, psychology-have become 

increasingly involved in military devel- 

opments. In the eyes of the people of 

many countries, science has become asso- 
ciated with the development of weapons. 
Scientists are either admired for their 
contribution to national security, or 
damned for having brought mankind into 
jeopardy by their invention of weapons 
of mass destruction. The increasing ma- 
terial support which science now enjoys 
in many countries is mainly due to its 

importance, direct or indirect, to the 

military strength of the nation and to its 

degree of success in the arms race. This 
diverts science from its true purpose, 
which is to increase human knowledge, 
and to promote man's mastery over the 
forces of nature for the benefit of all. 
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We deplore the conditions which lead 
to this situation, and appeal to all peo- 
ples and their governments to establish 
conditions of lasting and stable peace. 
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Signers 
This statement was unanimously 

adopted by the following scientists: 
Australia. M. L. E. Oliphant and Hans 

Thirring. 
Canada. Brock Chisholm and Sir Rob- 

ert Watson-Watt. 
Czechoslovakia. Viktor Knapp and J. 

Kozesnik. 
Denmark. Mogens Pihl. 
France. Father Daniel DuBarle, Ber- 

nard Gregory, J. Gueron, and Antoine 
Lacassagne. 

German Democratic Republic. Gun- 
ther Rienacker. 

Federal Republic of Germany. Max 
Born, G. Burkhardt, Helmut Honl, Wer- 
ner Kliefoth, and Hanfried Lenz. 

Great Britain. Lord Boyd-Orr, Dame 
Kathleen Lonsdale, C. F. Powell, M. H. 
L. Pryce, J. Rotblat, and George Thom- 
son. 

Hungary. Lajos Janossy. 
India. K. S. Krishnan and P. C. Ma- 

halanobis. 
Italy. E. Amaldi and E. Boeri. 
Japan. Iwao Ogawa, S. Tomonaga, 

Yasuo Miyake, Shoichi Sakata. 
Netherlands. B. R. A. Nijboer. 
Norway. Gunnar Randers. 
Poland. Leopold Infeld. 
United States. Harrison Brown, David 

Cavers, William Davidon, Bernard Feld, 
Bentley Glass, Morton Grodzins, David 
Hill, H. J. Muller, Jay Orear, Harry 
Palevsky, Linus Pauling, Vance L. Sailor, 
Frederick Seitz, Walter Selove, Eugene 
Rabinowitch, Alvin Weinberg, Victor 
Weisskopf, and Eugene Wigner. 

U.S.S.R. N. N. Bogolubov, N. A. Do- 
brotin, E. K. Fedorov, E. A. Korotin, A. 
M. Kuzin, V. P. Pavlichenko, D. V. 
Skobeltzyn, A. V. Topchiev, V. S. Vavi- 
lov, and A. P. Vinogradov. 

Yugoslavia. Paul Savic. 

Division Changes at National 

Institutes of Health 

The U.S. Public Health Service has 
announced the creation of the Division 
of General Medical Sciences and the re- 
organization of the Division of Research 
Grants at the National Institutes of 
Health. The new division will have three 
main functions: (i) administration of re- 
search project grants in the basic sciences 
and other fields, (ii) support of training 
in the medical sciences through fellow- 
ships to individuals and research training 
grants to universities and medical col- 
leges, and (iii) administration of the 
Center for Aging Research. The first 
two functions have been transferred from 
the Division of Research Grants; the 
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