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Introductio n

Scientists and engineergplay an essentialrole in the development and maintenance of
nuclear weapons. Indeedas has often beenobserved, politicians will always needthem
to satisfy their nuclear ambitions.

This indispensability implies aheavy burden of responsibility to society. Aware of this
many scientists and engineers have becane staund advocates ofthe ethical and
peaceful use of science and technologylhroughout the nuclear agethey have
repeatedly and unequivocallypromoted nuclear disarmament and spoken out against
war.

In this paperthe most significant appealsare collected Although the ending of the Cold
War shifted the backdrop against which these appealbave beenmade,their message
has been consistent The EinsteinRussell Manif©® 01 001 6 EO Ob AAOOq
EOI AT AAET ¢O OI EOI AT AAET CcOd 2Ai AT ARAO Uil 00

More specifically, hese appeals underline the necessity and attainability of nuclear

abolition and urge world leaders to move towards realizing this goal Moreover, they call

upon the scientists and engineers of the worldo cease and desist from work creating,
developing, improving and manufacturing nuclear weapons and other weapons of mass
destruction. Finally, they serve as a powerful remind® OEAQO | AT U realestOEA x1
minds havelong been collaboratingto achieve anuclear weapon free world.

Some of thenames behind the appealsparticipated in the Manhattan Project that
produced the first atomic weaponsover 65 years agoarguablyonA 1T £ [ AT EET A3 O
impressive scientific achievemens. Today, t is high time for a different project: one that

unites scientists of the world for the purpose of dismantling these instruments of
annihilation. Scientists and engineers wil be crucial to achieving this goal illustrating

that they can beas much part of the solution as thewre of the problem.

Finally, in the context of the moral responsibility of scientists and engineerswe should
honour those who broke their confidentiality agreementsby speakingup againstlegally
or ethically dubious practices thatthey experienced in the course of their workPerhaps
the best known example is Mordechai Vanunu, the former Israeli nuclear technician who
was sentenced to 18 years in prison by an Israetiourt in 1986 for revealing details
about) OOAAT 60 1T OAIl A A0 the BrifksD préss. By biedkiOdithe silence,
these whistleblowers risk severe scorn, their freedom, and possibly even their lives.

Let us make surethat their appealsand the oresincluded herewill not go unheard.
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RussellEinstein Manifesto
(1955)

In the tragic situation which confronts humanity, we feel that scientists should assemble in
conference to appraiske perils that have arisen as a result of the development of weapons of
mass destruction, and to discuss a resolution in the spirit of the appended draft.

We are speaking on this occasion, not as members of this or that nation, continent, or
creed, but & human beings, members of the species Man, whose continued existence is in
doubt. The world is full of conflicts; and, overshadowing all minor conflicts, the titanic
struggle between Communism and &@dmmunism.

Almost everybody who is politically conseis has strong feelings about one or more of
these issues; but we want you, if you can, to set aside such feelings and consider yourselves
only as members of a biological species which has had a remarkable history, and whose
disappearance none of us caside

We shall try to say no single word which should appeal to one group rather than to
another. All, equally, are in peril, and, if the peril is understood, there is hope that they may
collectively avert it.

We have to learn to think in a new way. We é&w learn to ask ourselves, not what steps
can be taken to give military victory to whatever group we prefer, for there no longer are such
steps; the question we have to ask ourselves is: what steps can be taken to prevent a military
contest of which thessue must be disastrous to all parties?

The general public, and even many men in positions of authority, have not realized what
would be involved in a war with nuclear bombs. The general public still thinks in terms of the
obliteration of cities. It is utherstood that the new bombs are more powerful than the old, and
that, while one Abomb could obliterate Hiroshima, onelddmb could obliterate the largest
cities, such as London, New York, and Moscow.

No doubt in an Fbomb war great cities would be obliéed. But this is one of the minor
disasters that would have to be faced. If everybody in London, New York, and Moscow were
exterminated, the world might, in the course of a few centuries, recover from the blow. But
we now know, especially since the Bikitest, that nuclear bombs can gradually spread
destruction over a very much wider area than had been supposed.

It is stated on very good authority that a bomb can now be manufactured which will be
2,500 times as powerful as that which destroyed Hirosh8nah a bomb, if exploded near
the ground or under water, sends raaitive particles into the upper air. They sink gradually
and reach the surface of the earth in the form of a deadly dust or rain. It was this dust which
infected the Japanese fishermed #meir catch of fish. No one knows how widely such lethal
radio-active particles might be diffused, but the best authorities are unanimous in saying that a
war with Hbombs might possibly put an end to the human race. It is feared that if many H
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bombsare used there will be universal death, sudden only for a minority, but for the
majority a slow torture of disease and disintegration.

Many warnings have been uttered by eminent men of science and by authorities in
military strategy. None of them will sdlgat the worst results are certain. What they do say is
that these results are possible, and no one can be sure that they will not be realized. We have
not yet found that the views of experts on this question depend in any degree upon their
politics or pejudices. They depend only, so far as our researches have revealed, upon the
extent of the particular expert's knowledge. We have found that the men who know most are
the most gloomy.

Here, then, is the problem which we present to you, stark and dreadfinescapable:
Shall we put an end to the human race; or shall mankind renounce war? People will not face
this alternative because it is so difficult to abolish war.

The abolition of war will demand distasteful limitations of national sovereignty. But wha
perhaps impedes understanding of the situation more than anything else is that the term
"mankind” feels vague and abstract. People scarcely realize in imagination that the danger is
to themselves and their children and their grandchildren, and notooalgitmly apprehended
humanity. They can scarcely bring themselves to grasp that they, individually, and those
whom they love are in imminent danger of perishing agonizingly. And so they hope that
perhaps war may be allowed to continue provided modernameagre prohibited.

This hope is illusory. Whatever agreements not to udeidbs had been reached in time
of peace, they would no longer be considered binding in time of war, and both sides would set
to work to manufacture Hsombs as soon as war broke,dot, if one side manufactured the
bombs and the other did not, the side that manufactured them would inevitably be victorious.

Although an agreement to renounce nuclear weapons as part of a general reduction of
armaments would not afford an ultimate simn, it would serve certain important purposes.
First, any agreement between East and West is to the good in so far as it tends to diminish
tension. Second, the abolition of thermaclear weapons, if each side believed that the other
had carried it outiscerely, would lessen the fear of a sudden attack in the style of Pearl
Harbour, which at present keeps both sides in a state of nervous apprehension. We should,
therefore, welcome such an agreement though only as a first step.

Most of us are not neutral feeling, but, as human beings, we have to remember that, if
the issues between East and West are to be decided in any manner that can give any possible
satisfaction to anybody, whether Communist or-@ummunist, whether Asian or European
or American,whether White or Black, then these issues must not be decided by war. We
should wish this to be understood, both in the East and in the West.

There lies before us, if we choose, continual progress in happiness, knowledge, and
wisdom. Shall we, instead, obge death, because we cannot forget our quarrels? We appeal
as human beings to human beings: Remember your humanity, and forget the rest. If you can
do so, the way lies open to a new Paradise; if you cannot, there lies before you the risk of
universal dedt.
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Resolution:

We invite this Congress, and through it the scientists of the world and the general public, to
subscribe to the following resolution:

"In view of the fact that in any future world war nuclear weapons will certainly be employed,
and thatsuch weapons threaten the continued existence of mankind, we urge the governments
of the world to realize, and to acknowledge publicly, that their purpose cannot be furthered by
a world war, and we urge them, consequently, to find peaceful means fetttbment of all
matters of dispute between them."

Max Born

Percy W. Bridgman
Albert Einstein
Leopold Infeld
Frederic JolioiCurie
Herman J. Muller
Linus Pauling

Cecil F. Powell
Joseph Rotblat
Bertrand Russell
Hideki Yukawa
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The Letter from Bertrand Russell to Joseph Rotblat
(1956)

July 6th, 1956.
Dear Professor Rotblat,

You will remember that in July of last year you were one of the signatories of a letter which
suggested that scientists should meet in conference to sgpai perils associated with the
development of weapons of mass destruction, and to discuss a resolution urging governments
to find peaceful means for the settlement of all matters in dispute between them.

Nearly a year has passed since that letter whighed and during this time there has been a
substantial reduction in international tension; there still, however, seem to be important
reasons for holding a meeting of scientists, some of which are set out in the appended letter.

The object of the enated draft letter is to invite a number of distinguished scientists to meet
as a committee for the purpose of making an appraisal of the present dangers arising from
weapons of mass destruction. | hope it will be generally agreed by all those who have been
working towards this end, that, to be effective, such a committee should be drawn from
scientists of the highest integrity who are widely representative of different political and other
opinions. A proper balance in this respect appears to be of cemp@itance.

It has been suggested to me that it could be both appropriate and possible for the meeting of
this committee to be held in India, shortly before the Indian Science Conference which takes
place in the first of January 1957, and | feel that busth be limited to about twenty
scientists. | thought that invitations be sent, in the first instance, to the following scientists:

Oliphant (Australia)

Li Tse Kuang (China)

Bohr Lacassagne (France);
Hahn, Hertz(Germany);
Hinshelwood, Haddow (Great Bain);
Kothari, Krishnan (India);
Amaldi (Italy);

Tomonaga (Japan);

Hevesy (Sweden);

Rabinowitch, Weisskopf (USA);
Topchiev, Nesmeyanov (USSR).

=4 =4 =4 -4 4 -8 -4 -4 4 -4 -4

Doubtless not all those approached would feel able to take part, and other approaches would
have to be rmade subsequently to such personalities as seemed desirable, in order that the
prime requirement of a balanced committee should be fulfilled.
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| should be glad to know, at your early convenience, whether you would consent to sign the
draft letter, ast stands or suitably amended: whether you would feel able to take part in the
work of the committee: and whether you would care to make suggestions of the names of
other scientists whom you consider it would be appropriate to invite. | should be gfateful
considering these proposals, you would not take into consideration in the first instance, the
expense of the journey to India and subsistence therein. | hope that it may be possible, by
calling on a variety of resources, to make provision for a npgd of the costs involved.

Yours sincerely,

I, ™
FRaxita. A | W Py g EOE

Bertrand Russell
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The RussellEinstein Manifesto was issued on 9th July 1955 in London at a Press Conference
held in Caxton Hall.

A few days after the publication of the Rusdglhstein Manifesto Mr. Cyrus Eaton sent a
letter to Bertrand Russedffering to finance the Conference of scientists which was called for

in the Manifesto, and suggesting that it be held in Pugwash, Nova Scotia. This offer was not
taken up because at that time it was planned to hold the Conference in India, where Prime
Minister Jawaharlal Nehru was very keen on the Conference of scientists and had offered
hospitality for it.

It took about a year before the plans for the meeting in New Delhi were formulated. Russell
asked the two other British signatories of the ManifeSexil Powell and Joseph Rotblat, to
help him in the preparation of the Conference. Eric Burhop, who collaborated with Powell in
the World Federation of Scientific Workers, was also involved.

In discussions between these four, a preliminary agenda astdod ilnvitees, to make a total

of about 20 participants, were prepared. It was agreed that the letter should be signed by
Russell on behalf of the signatories of the RudsSelstein Manifesto. The first step,
therefore, was for Russell to write to thgratories to obtain their agreement to the draft of

the letter of invitation; these letters were dispatched on 6th July 1956.

It took several weeks for the replies to come in. Eventually, out of the nine signatories (apart
from Russell) who were alive #tat time, seven agreed; the only two to decline were both
Americans: Percy Bridgman and Hermann Muller (but the latter subsequently changed his
mind, and came to the 1957 Conference in Pugwash).

Letters of invitation as agreed by the signatories were @29 August to 27 scientists; a
few weeks later a further 8 scientists were invidte 35 invitees were as follows:

T Adrian, Haddow* and Hinshelwood (UK)

Beadle, Bronk, Compton, Oppenheimer, Rabinowitch* and Weisskopf (USA)
Peter Kapitza, NesmeyanovNuzhdin, Oparin*, Sissakian*, Skobeltzyn* and
Topchiev* (USSR)

Hahn, Heisenberg and Rajewski* (FRG)

de Broglie and Lacassagne* (France)

Tomonaga* and Tsuzuki* (Japan)

Kothari* and Krishnan (India)

Amaldi (Italy)

Niels Bohr (Denmark)

Burgess (Netherlands)

de Castro* (Brazil)

de Hevesy* (Sweden)

Hertz* (GDR)

Li-TzeKuang* (China)

Oliphant* (Australia)

Schweitzer (Gabon )

Thirring* (Austria)

= =4

=4 =4 =4 =8 A4 -4 -4 -4 8 -8 -8 -8 - 8
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Eighteen of these (their names are asterisked) accepted. Those who refused gave as reasons
previous engagements di-health. Only a very few doubted the value of the proposed
Conference.

From among the Russdlinstein signatories, five (Infeld, Pauling, Powell, Rotblat and
Yukawa) expressed willingness to participate in the Conference in New Delhi. Thus, there
would have been a total of 23 scientists, roughly the number planned by the organizers.

Although in the letter of invitation, the latter half of December 1956 was given as the date for
the meeting, in subsequent letters the date was fixed-fb2 Yanuary 197.

In the event, the plans for the New Delhi meeting had to be aborted. The uneasy political
situation following the Suez and Hungary crises was one reason. The other was the failure to
secure funds for travel expenses. Consequently, letters were sghiNmvember 1956 to all

those who accepted, informing them of the cancellation of the Conference.

It was at that stage that the initial offer made by Cyrus Eaton was recalled. In an exchange of
cables it was quickly agreed that the Conference could kkeimeluly 1957 in Pugwash.
Another set of letters, this time including a draft agenda, was despatched on 8 February 1957.
It was addressed to those of the earlier invitees to New Delhi who had either accepted or had
refused because of previous engagemdnt@addition, 18 new invitations were sent to the
following: Massey and Waddington (UK); Bethe, Harriddmown, Cavers, Doty, Selove,
Smyth, Szilard, Urey and Weaver (USA); Kuzin (USSR)*, BrockChisholm (Canada)*,-Chou
PetYuan (China); Rehberg (DenmarkButenandt (FRG); Ogawa (Japan); and Danysz
(Poland). At the request of Mr. Cyrus Eaton another Canadian, John Foster, was also invited.

Several of those who have replied in the affirmative to the invitation to Pugwash (Haddow,
Hertz, Nesmeyanov and Waddton) subsequently withdrew, mainly due teh#lalth. Of the
RusselEinstein signatories, Infeld and Pauling also had to withdraw.

Statement

The release of the jollowing statement with the three commit-
tee reports was approved by all the aboce-listed participants,
with the exception of Dr. Foster, who objected to the Report
of Committee 11 and Dr. Szilard, who objected to those of Com-
mittees I and I1.
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Hazards Arising from the Use of Atomic Energy

in Peace and War

clear tests, from peaceful appli-

cations, and from the possible
wartime use of nuclear weapons, have
been the subject of much concern and
study. We have felt it desirable at this
meeting to consider the available facts
bearing on these problems.

\Vitlgi regard to the effects of nuclear
testing, we have found that rate
caleulations carried out independently
in Great Britain, Japan, the BeSA, and
the USSR have yielded results in good
agreement with one another on the
amount of fall-out and on its effects.

A principal effect is due to stron-
tium-90. If, as some evidence indi-
cates, the production of leukemia and
bone cancer by radiation is propor-
tional to the dose, even down to very
small doses, then we estimate that the
tests conducted over the past six vears
will be responsible for an increase of
about 1 per cent over the natural inci-
dence of leukemia and bone cancer
during the next few decades. Over the
next 30 years, this increase would
amount to about a hundred thousand
additional cases of leukemia and bone
cancer. The correct numbers may be
several times larger or smaller. These
additional cases could, however, not
be identified among the 10,000,000
or so normal cases of the same diseases.

A second principal effect of global
fall-out consists of genetic mutations,
We estimate that these will cause seri-
ous injury to about as many individ-
uals as those in whom leukemia or
bone cancer will be produced by the
strontium-90, However, the genctic
effects from a given amount of fall-out,
unlike the effects of strontium-90, will
be scattered over many generations.

Peacetime uses of radiation, such as
X-rays in medicine, or nuclear power
production, will also be responsible for
the delivery of radiation to large num-
bers of people. Genetic and long-term
somatic effects will result from this
radiation, in amounts depending on

THE effects of radiation from nu-

COMMITTEE 1

how much radiation is received by the
reproductive cells and by other parts
of the body.

It is important, in evaluating the ef-
feets from various sources of radiation,
to try to put them in proper perspec-
tive. For example, the radiation re-
ceived by the average individual from
medical X-ravs is, in countries of more
highly developed techniques, consider-
alﬁ_v greater than the fall-out radiation
from tests at the recent rate, This does
not mean, however, either that we
should stop using X-rays, or that we
should not he concerned about fall-out
from tests. Great benefits to man are
obtained from the use of Xerays, as
well as from the industrial use of nu-
clear energy. The new awareness con-
cerning the deleterious effects of radi-
ation is leading to greatly improved
techniques in the use of X-rays, and to
more rigorous precautions in the appli-
cation of nuclear energv. By these
means it will be possible to reduce the
doses received from medical and indus-
trial radiation to levels that are justi-
fiable in the light of the benefits ob-
tained. It is useful to remember that
modern industrialized society involves
many developments with harmful side
effects, as in the case, for example,
of the fumes from automobiles and
from industrial establishments, Accu-

rate evaluation of the damage caused
in this way has not been made but,
even if it should turn out to be con-
siderable, no one would expect to stop
using all automobile engines or noxious
industrial processes.

With regard to fall-out effects from
tests, it should be recognized that the
cffects are %lobul, and exerted upon
citizens of all countries, regardless of
whether they or their governments
have approved the holding of tests. In
these circumstances, the usual criteria
as to whether a given hazard is justi-
flable cannot be applied. According to
the figures given above, many indi-
viduals will affected, although the
numbers represent only a smufl per-
centage increase over normally occur-
ring effects, and it will not be possible
to say, for example, which specific case
of leukemia is due to fall-out and which
is a natural case. It should also be real-
ized that appreciable areas of the world
will ex})erience higher than average
effects from fall-out.

We now come to the consideration
of the cffects of a nuclear war. It can-

not be disputed that a full-scale nuclear
war would be an utter catastrophe.

Its effects would be thousands of times
greater than the fall-out effects from
nuclear tests. In the combatant coun-
tries, hundreds of millions of people
would be killed outright, by the blast
and heat, and by the ionizing radiation
produced at the instant of explosion.
If so-called “dirty” bombs were used,
large arcas would be made uninhabit-
able for wmdeiﬁeriws of time, and
additional hund of millions of pec-
ple would probably die from delayed
eifects of local fall-out radiations, some
in the exposed population from direct
radiation injury and some in succeed-
ing generations as a result of genetic
effects. Even countries not directly hit
by bombs would suffer through global
fall-out, which under certain conditions
might be of such intensity as to cause
large-scale genetic and other injury,
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Problems of Nuclear Weapon Control

objective of all nations must be
the abolition of war and even the
threat of war from the life of mankind,
War must be eliminated, not merely
regulated by limiting the weapons to
be used. The advancement of this ob-

I.\Z THIS age of atomic weapons, the

jective calls for:

1. The lessening of tensions among

COMMITTEE 11

nations and the promotion of mutusl
understanding among their peoples.

2. The ending of the arms race.

3. The provision of reasonable safe-
guards in the arms control system to
give substantial protection and build
up mutual confidence. The develop-
ment of atomic armaments has now

Social Responsibility of Scientists

mount responsibility of scientists
outside their professional work is
to do all in their power to prevent war
and to help estnb‘,i(.:h a permanent and
universal peace. This they can do by
contributing to the full measure of their
capabilities to public enlightenment on
the destructive and constructive poten-
tialities of science and by contributing
to the full extent of their opportunities
in the formation of nationar policies.
To this aim, scientists of all coun-
tries without regard to political and
economic systems can dedicate them-
selves because they share certain com-
mon beliefs. Following are some of
them:
1. With the penetration of science
into the world of atomic nuclel, hu-
manity has entered a new epoch.

IT IS OUR conviction that the para-

2. The development of science and
technology have paramount impor-
tance for the future of all mankind.
This imposes upon scientists the
obligation to be more actively con-
cemned with matters of public pol-
icy, and upon political leaders, the
duty to take fully into account the
scientific and technological facts.

3. As consequence of man’s mastery
of nuclear {ONL‘S. @ War can now

COMMITTEE IIl

cause immeasurable  damage o

mankind,

4. If the achievements of science are
rationally employed, they could
enormously increase the well-being
of all men.

3. Scientific and technical progress is
irreversible. With humanity basing
much of its technological progress
on the manipulation of nuclear
forces, it is of paramount impor-
tance that war be made permanent-
Iy and universally impossible,

6. In the past, nations have often re-
sorted to force in the quest for nat-
ural resources and fruits of labor.
These methods must now he re-
placed by a common effort to create
wealth for ail,

. The security of mankind demands-
that no section of it shall have the
capacity to destroy any other, The
developments of science and techi-
nology tend to break down barriers
between nations and, In effect. to
unify mankind,

S. The need of all parts of mankind to

cooperate in the growth of the total

sum of human knowledge and
wealth, despite  ideological and
other differences which may divide
them. is permanent and not a mat-
ter of temporary “coexistence” of

-1

gone so far that a completely effective
and reliable control system appears to
be no longer possible.

4. The initiation of a step-by-step
process to develop as satisfactory a set
of controls and safeguards as practi-
cable. The prompt sus?cnsiun of nu-
clear bomb tests could be a goad first
step for this purpose.

different political or economic sys-
tems.

0. Tradition tends to place the em-
phasis in the education of youth on
separate ideals of single nations. in-
cluding the glorification of wars.
The atomic age urgently requires
a modification of these traditions.
Witheut abandoning loyalty to na-
tional heritage oy fundumenta!
principles of the different societies,
education must  emphasize  the
fundamental and permanent com-
munity of the interests of mankind,
in peace and cooperation, irrespec-
tive of national boundaries and dit-
ferences in economic or politicat
svstems,

10,

Science has a well-proven traditlon
of international cooperation. We
hope that this cooperation can be
strengthened  and  extended  into
other fields of human endeavor.

11, Science develops most cffectively
when it is free from interference by
any dogma imposed from the out-
side, amd permitted to question all

tulates, including  her own
Vithout this freedom of thought,
and the freedom to exchange infor-
mwation and ideas, full utilization of
the constructive possibilities of sci-
ence will not be possible,



AGetti n@esm 18

AGettin@ws® 180

The Manifesto

The plans to arm thBundeswehwith atomic weapons worry the signing atomic researchers
very much. Some of them wrote to the responsible authorities in the last months. Today it's a
guestion of public interest. The signing people feel responsible to irtftenpeople about
things that every expert but not the normal people know.

1. Tactical nuclear weapons have the same destructive effect as normal atomic bombs.
"Tactical" means only, that they will be used against operating troops on the ground too, not
only against civilians. Every tactical atomic bomb or granate has a similar effect as the first
atomic bomb ofHiroshima Because of their large number, tactical atomic weapons in sum
will have mwch more destructive potential. As "smart” they are declared only in comparison
to the "strategichydrogen bomb

2. There is no elemental limit known for the development of the live destructiact eff
strategic nuclear weapons. A tactical atomic bomb can destroy a small town, but an H bomb is
able to make a countryside of an area like Bhér areauninhabitable for a long time.
Throudh the diffusion of the radioactivity today it would be possible to kill the whole
population of Western Germany by using H bombs. We know no technical possibility to
proted a large population from this.

We know, it is very difficult to take political ceequences by this facts. We, as non
politicians, will nobody attest the competence. Our profession is pure science and its
application and to force young people to work in our science, but we are responsible for the
consequences of our research. By thi$, fae cannot keep silent to all political questions. We
admit ourselves to the freedom, like the western world defends against communism today. We
do not deny that the fear of the H bomb has an important rule on peace keeping in our world
and protectingreedom in a part of the world. But we do not believe that this way of peace
and freedom protection works for all time, and are frightened of the killing consequences in
the case of failure. We cannot give advice for the politics of the Great Powers. But we
believe, for a small country like the Federal Republic of Germany the best way of peace
keeping and protecting itself would be a voluntary abdication of having all kinds of nuclear
weapons. None of the signatories would work on a military nuclear préjettte same time

we challenge research peaceful use of nuclear energy.

Fritz Bopp Max Born Rudolf FleischmannWalther GerlachOtto Hahn Otto Haxe] Werner
Heisenberg Hans Kopfermann Max v. Laue Heinz MaierLeibnitz, Josef Mattauch
FriedrichAdolf Paneth Wolfgang Paul Wolfgang Riezler Fritz Strasmann Wilhelm
Walcher Carl Friedrich Frhr. v. Weizs#er, Karl Wirtz
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