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[NTRODUCTION

is. He has spent most of his long life working for a world free of

nuclear weapons and a world free of war. In 1995, Professor
Rotblat received the Nobel Peace Prize, and in 1997 he reccived the
Distinguished Peace Leadership Lifetime Achievement Award of the
Nuclear Age Peace Foundation.

J oseph Rotblat describes him self as "a man of peace.” Andindeed he

Joseph Rotblat is a distinguished physicist. He was one of the first to
understand that a nuclear weapon was a possibility, and he worked on both
the British and American atomic bomb projects. Professor Rotblat
believed there was only one purpose for creating an atomic weapon, and
that was to deter the Germans from using such a weapon in World War
[1. When he realized the Germans would not succeed in creating one, he
followed his conscience and resigned from the Manhattan Project. He
was the only scientist to do so.

In 1955 Professor Rotblat was one of eleven distinguished scientists
to sign the Russell-Einstein Manifesto calling for the abolition of war.
The statement argued that nuclear weapons had made the abolition of war
necessary: “Here, then, is the problem we present to you, stark and
dreadful and inescapable; Shall we put an end to the human race; or shall
mankind renounce war?”

Two years after the release of the Russell-Einstein Manifesto, the
industrialist Cyrus Faton hosted a meeting of scientists from East and
Woest in Pugwash, Nova Scotia. That meeting gave rise to a new
organization, the Pugwash Conferences on Science and World Affairs.
Joseph Rotblat served as president of this organization from its inception
until 1997. He now serves as its president emeritus.

The two lectures in this booklet were delivered by Professor Rotblat
in Santa Barbara, California in late 1997. In the first lecture he discusses
a world without war, a theme that has motivated him throughout his life.
He finds that our species “is now an endangered species,” and calls upon
us to develop “a new loyalty, a loyalty to the human species.”



The second lecture focuses on the social responsibility of scientists.
He argues that scientists have had a great impact on human life, and that
“science itself has become perverted in some of its pursuits, above all in
providing the means to bring all human life to an end.” He calls upon
scientists to take action so that science will be “for the benefit and use of
life and to subdue and overcome the miseries of humanity.”

Professor Rotblat is not only a man of peace. He is a tireless worker
for humanity, even now in his 90th year of life. In these articles and
throughout his life he has called on us to remember our humanity. This
provides an appropriate starting point for the critical work before us to end
the nuclear weapons era, put war behind us, and use science and technol-
ogy for constructive purposes to benefit humanity.

—Dawid Kr.r'eger
President
Nuclear Age Peace Foundation

A Wortp Wireoor W

am a man of peace. | am a pacifist. 1 abhor war. 1dislike any type
of fighting, but I'm notan absolute pacifist. | would describe myself
as a realistic pacifist although this sounds like an oxymoron. I'm
not an absolute pacifist because I do not believe in absolutes. Nature is so
immensely rich in its infinite varieties that nothing can be excluded. By
the same token, anything could happen. Even events that seem out of this
world can be realized if we put enough effort and faith into them.

One such event is a world without war,

Whatever views you may hold about the origin of human life on this
planet, whether you take literally the version of the Bible that it was the
deed of God on the sixth day of ereation, or, if you take the naturalist view
that it is the outcome of an infinite number of changes in the molecular
structure of some clements over billions of years, we all will agree that life
is our most precious commodity. We cannot bear the thought that human
life can disappear from this planet, least of all, by the action of man.

The Human Species Is Endangered

And yet the impossible, the unimaginable, has now become possible.
The future existence of the human species can no longer be guaranteed.
The human species is now an endangered species.

Of course, we know there will be an end to human life on this planer,
but we always thought in terms of a natural cataclysmic event such as a
collision with a meteorite or asteroid or an exceptionally violent voleanic
eruption. Some such event is partly responsible for the extinction of some
animal species which at one time dominated the world, namely the
dinosaurs. We're not exactly clear what event actually occurred at the time.
But the fact that this took place 65 million years ago and nothing of this
magnitude has occurred since, means that we can leave it out of our
worries.

That man can cause a great deal of damage to himself — I'm speaking
of Man with a capital letter — has always been in the cards too.
Throughout history we have seen wars and the terrible carnage in them.
The amazing thing is that, in absolute terms, the largest number of
casualties arising from war occurred in this century, although it was an
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enlightened century. In the first world war, about eight and a half million
people died directly as a result of the war. In the second world war, about
55 million people lost their lives. Since the end of the second world war,
there have been a number of other wars, mostly in the developing
countries, something like 150, in which 20 million people have died.

Perhaps the worst example of genocide occurred during the second
world war when a program founded in the diseased mind of Hitler and
carried out with scientific precision, led to six million people being killed
for no other reason than that they were members of a certain race.

In all these terrible, tragic events, the human species was not as such
threatened. The main reason for this was the lack of technical means to
carry this out. Now the technical means have been obtained through the
development of the omnicidal weapons that destroyed Hiroshima and
Nagasaki.

The destruction of these cities heralded a new age, the Nuclear Age.
The main characteristic of that age is that for the first time in our history
we have acquired the technical means to bring the whole of the human
race to an end in a single act.

Many of you will think that ] am exaggerating. We, the scientists who
began the work on the atom bomb, did not believe that this could be the
result of our work. When we began work on the atom bomb, we had a
pretty good idea of its enormous destructive power. We knew about the
blast, the heatwave, even about radicactive fallout. We knew that the use
of the bomb could destroy a city like Hiroshima; and later on, that
hydrogen bombs could destroy a city perhaps like New York. Even so,
we felt it could not threaten humankind, because for this purpose it
would need a very large number, perhaps 100,000 of these weapons.

Even in our most pessimistic scenarios we could not envision a
situation in which such a huge number of weapons would be produced.
We could see no purpose for that whatsoever. And yet, within quiteashort
time more than 100,000 nuclear weapons were accumulated by the United
States and the Soviet Union,

On several occasions we came very close to their actual use, 1
particularly remember one such time, October 1962, during the Cuban
Missile Crisis, when we were a hairbreadth away from total destruction.
It all depended on a decision of one man. Fortunately at that time, we had
aman, Nikita Krushchey, who was 2 sane man, but we may not be so lucky
next time.

Forty-two years ago when the Russell-Einstein Manifesto was
proclaimed, a number of scientists warned people and governments about
this new danger. This is what we said: “We are speaking on this occasion
not as members of this or that nation, continent or creed, but as human
beings, members of the species Man, whose continued existence is in
doubt.”

We continued, “Here then is the problem which we present to you,
stark and dreadful and inescapable: Shall we put an end to the human
race; or shall mankind renounce war?”

[ am now the only survivor of the signatories of that manifesto. Itis,
therefore, my duty, indeed my mission, to keep on reminding you about
this question: Shall we put an end to the human race or shall mankind
renounce war?

With the end of the Cold War, the imminent danger has abated. We
are now in the process of gradually reducing the nuclear arsenals and
maybe, I hope very much, in the near future we shall agree to get rid of all
nuclear weapons. However, this by itself would not remove the danger
completely, because other means of wholesale destruction could be
invented by scientists unless we take steps to prevent such developments.

I'm sure you may wonder why scientists should do this sort of thing.
Why should they invent other methods of mass destruction? Most of the
scientists who started to work on the atom bomb were people, like myself,
who cared for humanity. You would ask: In that case, why was it done?

The Invention of the Atom Bomb

The invention of the atom bomb was done by scientists themselves.
They were not asked to do so; they did it of their own volition. Why
should they do it? Itis very important to understand this because it might
happen again.

I will give you a specific example using myself. I have a high regard
for human life and 1 believe that science should better people’s lot. How
did it happen that I went to the head of the department where 1 was
working at the time in Liverpool University and suggested that we should
start working on the atom bomb?

What happened is a quirk of history, involving two events. One was
a vital discovery that made possible the atom bomb. The other event was
the second world war started by Hitler’s invasion of my native country.
That vital discovery was the fission work by Robert Frisch and Lise
Meitner. What they found is what we now call the process of fission.
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Just alittle bit of physics now, not too painful! Ifuranium, the nucleus
of the atom is hit by a neutron, an elementary particle, it can break up into
two parts. For example, the atoms of krypton and barium. In this process
some energy is released. Per atom the energy is millions of times greater
than ordinary chemical reactions, but in absolute terms it is very small, a
very tiny amount of energy. It has no applications as such, but it is a very
important scientific discovery.

At that time when the paper was published, in February 1939, I was
still in Poland and doing some experiments, as it happens, with neutrons
and uranium, When I read this paper by Frisch and Meitner, it occurred
to me — and there are good reasons why it occurred to me — that in this
process perhaps some free neutrons may also be emitted.

It didn't take me very long, because 1 had all the equipment set up, to
do the experiment and indeed I found that in this process of fission, some
more neutrons came out. | should add quickly that the same discovery was
made simultaneously and independently in several other laboratories.
This is how science works. When an idea is ripe, it occurs to several
scientists.

What is the importance of this discovery? The first importance is that
it opened a way to the release of the enormous amounts of energy stored
in the nucleus. Itopened the way fora chain reaction, because each of these
new neutrons can be used to hit other uranium atoms to produce more
fission, more neutrons, and so on. Very quickly the numbers of neutrons
will multiply in an exponential manner, and a very large amount of energy
is released. In fact, this is the energy which is now being used to generate
electricity in nuclear reactors.

Then another idea occurred to me. If all this energy is released in a
short time (my calculations showed that all this can occur in less than a
microsecond), we would have a mighty explosion; in fact, the atom bomb.

When I conceived this idea, I immediately decided to push it out of
my head. This is not the sort of work that a scientist should do. As 1
mentioned before, a scientist should not be producing a weapon of mass
destruction.

I tried to forget it, but in the back of my mind a fear kept gnawing
away. The fear was that other scientists may also have the same idea but
not the same moral scruples. [ had specifically in mind German scientists
under Hitler. Since some of the work started in Germany, the German
scientists could develop this idea, and possibly make the bomb. Should
this happen, Hitler would no doubt win the war, This was a problem
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which worried me a great deal.

Throughout that summer of 1939, 1 had to face this dreadful di-
lemma, really a choice between the devil and the deep sca. On one hand,
working on a weapon of mass destruction went against all my ideals about
science. On the other hand, these very ideals were sure to be eradicated
if a regime like the Nazi regime in Germany should win the war and the
whole of our democracy were lost.

In the end, it was external events which made up my mind. That was
the start of the war in September and the invasion of Poland. Poland,
despite heroic efforts, was overrun in a short time. The whole military
might of Hitlerite Germany was revealed. The future of our democracy
was in peril. My scruples were overcome. 1 went to the head of the
department and suggested thatwe should start to work on the atom bomb.

In making this decision, I had not abandoned my humanitarian
principles. On the contrary, I used these principles as a reason for starting
the work. The way I reasoned was that if the bomb can be made and if
Hitler should acquire the bomb, the only way to prevent him from using
it against us could be if we also had the bomb and threatened retaliation;
in other words, the concept of nuclear deterrence, which is up to this day
the reason for maintaining nuclear weapons. 1 developed this concept, as
I zaid, in the summer of 1939,

As it turned out other scientists, too, who started the work, mainly in
England and later on in the United States, had the same motivation. We
needed the bomb in order that it should not be used — to prevent Hitler
from using his. We never thought we were going to use the bomb
ourselves, only that we could prevent its use by Hitler.

We needed it very quickly before the German scientists made it. As
it turned out, this fear was unfounded, The Germans did start work on
the atom bomb, but they made the wrong calculations and the wrong
experiments, and they came to the conclusion that it wouldn’twork. They
abandoned the project in 1942, but of course we didn’t know about it.

Later T came to the conclusion that my reasoning about nuclear
deterrence was flawed, for various reasons. One of them is that deterrence
would enly work with a rational person. It wouldn't work with an
irrational person, with a madman. As you know from history there were
quite a few occasions when we had irrational people as leaders. Even
rational leaders may behave irrationally in the case of war, and particularly
if they face defeat.

T am convinced, even though I can't prove it, that if Hitler had had the
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bomb, his last order from his bunker in Berlin in April 1945 would have
been to drop it on London, even if this meant terrible retribution on
Germany. It would have been in his spirit to “Die Gétterdimerung,” in
the twilight of the gods.

My Worst Mistake

Perhaps the worst mistake 1 made was to believe that the military
people, once they got hold of the weapon, would listen to the scientists.
I 'was young at the time and not experienced in such affairs. As you know,
the military people used the bomb. They had already in mind the target
for it from the very beginning, and the target was not Germany but Russia
— Japan directly, but indirectly Russia.

There are various reasons given for the use of the bomb on Japanese
cities. You get different versions depending on the historian to whom you
talk. Now I'm not a historian but I had personal experience. My personal
experience was 2 remark made by the head of the Manhattan Project,
General Leslie Groves. When 1 came to Los Alamos I stayed in the family
home of James Chadwick.

In early March 1944, General Groves, who from time to time visited
Los Alamos, came to have dinner with us. There were just a few people.
In the course of this dinner he said, quite casually, that the main purpose
of the project was to subdue the Russians.

I remind you that this was in March '44, long before the bomb was
made, at the time when the Russians were our ally. It was the time when
the Russians carried the main brunt of the war effort, to give the Allies time
for getting back conquered Europe.

It came as a terrible shock to me to hear what Groves said. 1 started
work in order that the bomb should not be used, even against Germany,
and here I am told that we are preparing to use it as a method of keeping
the Russians subdued!

When I told people about this conversation, they wouldn't believe me!
They thought I was just imagining things. As it happened, ten years later
Leslie Groves repeated this in more or less the same words. He said,
“There was never, from about two weeks from the time I took charge of
this project, any illusion on my part but that Russia is our enemy and the
project was conducted on that basis.”

As you know, what happened was the bombs were used against Japan.
They brought the second world war to a dramatic end, but also started the
nuclear arms race.

The United States demonstrated to the Soviet Union the enormous
new might it had acquired. Many people say that this was the main
purpose of using these bombs, because the war was, in any case, almost
over at the time.

America had a monopoly on nuclear weapons; therefore, the Soviet
Union started its own project on the atom bomb. With the help of some
scientists, spies, they managed to develop the bomb in four years. When
the United States lostits nuclear monopoly in 1949, they went into a panic
and decided to start a program to develop a more powerful weapon, the
hydrogen bomb, a weapon a thousand times more powerful. The Russians
also developed a hydrogen bomb, and then the nuclear arms race began,
with each side accumulating these obscenely huge nuclear arsenals which
nearly brought our civilization to an end.

The effort of the scientists to prevent the use of the atom bomb failed
miserably. The bomb was used as soon as it was made, and used against
civilian populations. This started the arms race which I mentioned before.

I have spoken a great deal about the first atom bomb because it is
central to my theme. 1 asked a question: Can you visualize that these
scientists, humanitarian scientists, would work on the development of
weapons which could threaten the existence of the whole of mankind? I've
shown you that yes, in certain circumstances, it is possible. It happened
once; it could happen again. The danger is real.

I have mentioned already that other weapons of mass destruction may
also be developed. 1don't know what they will be. We have to assume as
aworking, practical principle that other weapons of mass destruction more
easily available than nuclear weapons could be developed. Mankind will
never be safe unless we deal with the problem.

The problem is the use of weapons of mass destruction, and this means
war. In other words, our aim should be not only to prevent a nuclear war
on which we are working now, but we must prevent all kinds of war. We
must learn to resolve our disputes by means other than military confron-
tation.

An Allegiance to Humanity

I think it is our duty, all of us, not just the scientists, but all of us—and
in particular the young — to see to it that humankind continues. We owe
a duty to our forefathers, to the past generations who bequeathed to us the
enormous riches that we have in the world, In turn, we have to be able to
pass on the duty to the young people. You should ensure that the next
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generations, your children and your grandchildren, will be able to follow,
perhaps even enhance, these cultural riches, We owe an allegiance to
humanity.

Of course the idea of a world without war scems even more utopian
than a world without nuclear weapons. The last demand, a world without
nuclear weapons seemed utopian when I first put it forward. Now people
have come to realize that it can be achieved.

But even these people say, no, you can't have a world without war. 1
think this is wrong. 1 believe we can, indeed we are gradually working
toward ir,

We now have a large number of signatories to various treaties about
weapons of mass destruction. Atthe present time, 149 nations have signed
the Comprehensive Test Ban Treaty; 159 nations have signed the Bio-
logical Weapons Convention; 168 have signed the Chemical Weapons
Convention; 186, almost all nations, have signed the Nuclear Non-
Proliferation Treaty. In other words, we are coming out against weapons
of mass destruction.

Even when it comes to conventional war we are also making big
progress. | have seen in my lifetime the enormous changes that have
occurred. For you, perhaps, it is just history and therefore doesn't make
the same impression on you, but I've seen it. Take Europe, this continent
where wars were endemic. Throughout history we had wars in Europe.
I have experienced two world wars. France and Germany were mortal
enemies. But now a war between these two countries is quite unimagin-
able. It couldn’t happen.

The same applies to the rest of the countries in the European Union.
We may have our disputes, of course, but we know we can resolve them
with other means than nuclear confrontation. We have seen the same on
other continents. In Latin America, for example, the totalitarian military
regimes have all disappeared. We have democracies all over the world.
We realize the futility of solving our disputes by killing each other. We
realize that this is not the way. We have learned from past experience.
Therefore, 1 believe that an end to war will come about.

All the same, the concept of a world without war is a difficult concept,
particularly when 1 speak about your duties to humanity. Itisvery difficult
to develop a warm feeling to an entity which contains six billion umits,
although size does not come into this. Take the United States with 260
million people, which has an enormous range of cultures. Yet the fecling
of belonging to the United States by its citizens is much greater than in
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countries which are smaller.

The reason, 1 think, is that in the U.S. citizens have the feeling of
belonging to the nation, they take part in political and cultural events,
This binds you together. Therefore, I believe that this feeling of allegiance
to humanity can be developed in the course of time.

Is waging war biologically built into us? Or are we programmed for
conflict? Again, there is no scientific basis for this. One can see examples
that this cannot be truc. Therefore, I believe we can achieve a world
without war. All the same, in order to bring this about, we need a process
of education. Education in terms of global thinking rather than national.

When it comes to security, for example, we think in terms of our own
nation. We must be armed and prepared if we are attacked by another
nation. These days, any war could escalate and bring about the death of
all nations including our own; therefore, this is not the proper way of
thinking about security.

We must develop in ourselves a new feeling, a feeling of belonging to
humankind, a new loyalty, a loyalty to the human species. In doing this,
I'm not suggesting that you should abandon loyalty to your nation. Each
of us has a number of loyalties. We have loyalty to our family first, then
a loyalty to a small community, and so on until you come to loyalty to the
nation. This is where it ends now. What 1 am saying is that now you add
another, a much larger circle of loyalty, to humankind. I think this is
essential if we are to survive.

Prepare for Peace, Not War

Of course the first thing we have to do is convince our political leaders
to begin to think in a different way. For a very long time, almost for the
whole of our modern civilization we have been governed by this Roman
dictum, Si vis pacem, para bellum, if you want peace, prepare for war.

Throughout centuries we have adhered to this dictum. Throughout
the centuries we have tried to have peace by preparing for war, and
throughout the centuries we have had war and not peace.

Even in the Nuclear Age we still think in those same terms, that we
need enormous numbers of nuclear warheads in order to keep the peace.
We will never get away from this unless we change our dictum. What |
am saying now is that we should change this dictum to Si vis pacem, para
pacem, if you want peace, prepare for peace. This is my main message to
you. This is the only way to secure our future.
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In the last paragraph of my Nobel speech I said:

The quest for a war-free world has a basic purpose: survival.
But if in the process we learn how to achieve it by love rather than
by fear, by kindness rather than by compulsion; if in the process we
learn to combine the essential with the enjoyable, the expedient
with the benevolent, the practical with the beautiful, this will be
an extra incentive to embark on this grear task.

Above all, remember your humanity.
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Tre Soctar Responsiiuiy oF Scienmists

leisure. They would go around observing some odd flowers or

pick up fossils or gaze at the sky and see unusual events. In those
days there was no internet and the only thing to do was convey your
observations to other gentlemen of similar hobbies. All this was harmless,
innocent, and completely divorced from ordinary life.

0 nce upon a time science was mainly the hobby of gentlemen of

In the course of time they began to organize themselves and formed
institutions of learning, academies, and similar institutions. And at the
same time they began to be specialized, and very jealous of the member-
ships of these institutions. They became very exclusive. They built
themselves an ivory tower in which they went on with their hobbies,
pretending that what they were doing had nothing to do with the outside
world.

They'd been studying, perhaps, nature, the laws of nature. They
would say that since the laws of nature do not depend on human responses,
human reactions and emotions, therefore, science should not be con-
cerned with human emotions and reactions.

They developed a concept of science as being completely divorced
from reality. For example, they said that science should be undertaken for
its own sake. Science is neutral. Science has nothing to do with politics.
Science cannot be blamed for its misapplications. Scientists are just
technical workers.

All this was a fallacy and an illusion even before science began to
interfere directly with nature. Nevertheless, they pretended that the ivory
tower they built for themselves was real. Of course, now nearly everybody
knows that this is not true; although, I must say that even now there are
quite a great number of scientists who fully believe that science has
nothing to do with human affairs. I'm talking about the hard sciences, the
natural sciences, not the social sciences which are directly concerned with
human problems.

The majority of scientists have come to the conclusion that there has
to be concern for what is going on. This came about largely because of the
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recognition of the great impact science has on all of society, in light of the
changes which have occurred in science about its scale, its methods, its
tools; and all this quite apart from any impact on national and interna-
tional politics.

Let’s talk about the tools of science, for example. I remember when
I began my research work in the early 1930s on artificial radicactivity.
That was still the era of sealing wax and string. The Geiger counter had
just come into being at the time and I had to build it myself. You couldn’t
go to the shop and buy a Geiger counter. I had to build every part of it,
including glass blowing. Nevertheless, T was able to do some good
research by myself. Nowadays this would be quite impossible because if
I started my career again as an experimental nuclear physicist, [ would find
myself a member of a large team of scientists, all working on building an
apparatus, which might cost millions of pounds, to be used in an
accelerator, which was placed in another country. No single country, not
even the United States, can afford to build these machines which cost
billions of pounds and employ thousands of people making the machines
and doing the experiments.

Science is now a big business, an international enterprise. Even some
of the applications of science are becoming big business. I recollect the
time when I decided - as a result of my work on the atom bomb - to change
the direction of my research to medical physics and worked in a hospital
for many years. In those early years I developed the concept of the scanner.
At that time, ] developed a very simple scanner using a collimated Geiger
counter. Little did I imagine that in fifty years time, this would develop
into these huge scanners, each of which cost millions of dollars and
without which no respectable hospital would be seen dead!

Science Loses Its Innocence

Perhaps the biggest impact of science on society was in the areas of
security and military applications. The best demonstration of this is, of
course, the development of nuclear weapons during World War 11
Already in the first world war, science had played a very important role in
the development of chemical weapons.

The main impact of science, the one which no one can deny is
dominating human life, came from the development of nuclear weapons.
The world of leisurely science came to a dramatic end after the news of the
bombs dropped on Hiroshima and Nagasaki. Science lost its innocence.

Nowadays scientific research has a direct impact on political relations
between nations and vice versa: political events directly affect the ways in
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which scientific research is done. These interrelations were clearly
manifested in the events following the second world war. By detonating
the atomic bombs on the Japanese cities, the United States demonstrated
to the Soviet Union its newly acquired, enormous military might. This
provoked the Soviet Union to develop its own bombs in a very short time,
a few years. Partly due to the spy activities of some scientists, the Soviet
Union managed to do it in four years.

This meant the loss of nuclear monopoly by the United States. In
order to keep nuclear superiority the U.S. embarked on a crash program
to develop the hydrogen bomb, a weapon a thousand times more powerful.
But the Russians were right on their tails and they tested even larger
hydrogen bombs than did the United States.

Thus began the insane nuclear arms race that dominated the political
scene for the forty years of the Cold War. Ttwas a race which resulted in
an accumulation of huge nuclear arsenals with an explosive power suffi-
cient not only to destroy our civilization but even to bring humankind to
an end. Indeed, it is the main characteristic of the Nuclear Age that for
the first time in history we have acquired the technical means to extinguish
humankind, deliberately or inadvertently, in a single act.

[ ask you to ponder the significance of this statement. In doingso, you
should note the disgraceful role played in the nuclear arms race by
scientists from both sides of the Iron Curtain. While the decisions to build
up the huge arsenals were decisions taken by political and military leaders,
the actual momentum of the nuclear arms race was dicrared by the
scientists who kept inventing new ways to make their own weapons more
effective and those of the other side more vulnerable.

Often they would design new weapons not because of a real need, but
simply because of an addiction to inventing new gadgets. These are not
my views, but views of people who were involved directly in making the
weapons, One, forexample, was a Californian, Herbert York, who was the
first director of the Livermore Laboratory. I want to quote to you what
he said:

The various individual promoters of the arms race are
stimulated sometimes by patriotic zeal, sometimes by a desire
to go along with the gang, sometimes by crass opportunism...
Some have been lured by the siren call of rapid advancement,
personal recognition, and unlimited opportunity, and some
have sought out and even made up problems to fit the solutions
they have spent most of their lives discovering and developing.
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Anothersuch scientistwas one of the designers of the atom bomb. He
was one of the men who developed the system of boosting the fission
bomb in order to make it much more powerful. He is Theodore Taylor,
who has since then become a very ardent opponent of nuclear weapons.
From his own experience, he said that “the most stimulating experience
of all was the exhilaration that every scientist or engineer experiences
when he or she has the freedom to explore completely new technical
concepts and bring them into reality.” It was he who talked about the
addiction of scientists to designing new gadgets.

With the end of the Cold War, the nuclear arms race was brought to
a halt and the immediate danger to humankind was abated, but at the
present time we still have some 40,000 warheads in the world’s arsenals.
The START agreements between the United States and Russia may
reduce this number. Even after the START II program has been fully
implemented, however, there will still be left something like 21,000
nuclear warheads, equivalent to 400,000 Hiroshima bombs in their
destructive power. They are now talking about START III which may
bring the reduction to about half of this. There still would be huge nuclear
arsenals capable of being used. At the moment, START II has not even
been ratified.

Aslong as nuclear weapons exist there is always the danger of theiruse
in a military confrontation, Moreover, scientists are still being employed
in the development of even more sophisticated methods of nuclear
technology. In the United States, for example, after having signed the
Comprehensive Test Ban Treaty, the government has started a program
which will cost $40 billion over ten years. As part of the program tests
are being carried out below criticality. This is allowed by the letter of the
treaty, but goes against its spirit, which other nations will not tolerate.
Colossal sums are being spent on military research, while the budgets of
universities and academies are being dramatically cut.

From what I have said it should be clear that science has acquired an
extraordinary status. It has become a major factor in shaping the lives of
individuals and the destiny of mankind. Further advances in science and
technology can provide the means to improve enormously the lot of
people — better health, more wealth, greater opportunities for cultural
enrichment. It can also provide the means for more efficient and cheaper
extermination, the tools to bring about the extinction of the human
species.

Such tools, nuclear weapons, are already in existence, but they may
not be the only instruments of wholesale destruction that man can devise.
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Other areas of scientific research, for example, genetic engineering, which
seems to be growing at an alarming rate, could lead to such an instrument.
We have to assume and make it a working principle that, in the absence
of effective, preventive action, other technical means of extinguishing the
human species will be invented. Some may be more easily available than
nuclear weapons.

We have to come to terms with the fact that the human species is now
an endangered species. The preservation of the human species must be
our top priority. We must not allow the miraculous product of billions of
years of evolution to come to an end because we cannot forget our quarrels.
We are beholden to our ancestors, to all the previous generations who
bequeathed to us the immense cultural heritage that we enjoy. It is our
duty to pass it on to future generations. We owe an allegiance to humanity.

The Duty of Scientists

Nurturing such an allegiance is the duty of each of us, for every citizen,
but the duty falls especially heavily on the scientists because the main
threat to humanity is likely to arise from the work of scientists. I believe
that scientists are more likely to bring about such catastrophe. I'll give you
examples of the work that scientists are doing now to avert such a
catastrophe.

I am taking this from a statement recently by Sir Michael Atiya, a
scientist of great distinction who succeeded me recently as president of
Pugwash. He puts forward these points:

Scientists will understand the technical problems better than the
average politician or citizen and knowledge brings responsibility.

Remember this, that you have knowledge and you are responsible
for how this knowledge is properly used. Scientists can provide
technical advice and assistance for solving the incidental problems
that may emerge.

Scientists can warn of further dangers that may arise from current
discoveries. Scientists can form an international fraternity that
transcends beyond natural boundaries, so they are well placed to
take a global view in the interest of mankind.

The conferment of these responsibilities on scientists may be consid-
ered as enforced limitations on scientific research. An ethical course of
conduct in scientific research has been set up by international bodies of
scientists. Such bodies will require universal adherence, because there is
little use of some guidelines adhered to in some countries while scientists
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in other countries ignore them.

Again, speaking in a scientific environment, | acknowledge that a
control on science is almost a contradiction in terms. Scientific rescarch
is the pursuit of the unknown. By its very nature, science has to be
completely free. However, the potential cataclysmic consequences of
scientific research make it imperative to impose some limitations, at least
until we've learned to conduct our affairs peacefully and to settle our
disputes without resorting to military confrontation.

A Hippocratic Oath for Scientists

Certain areas of research are already subject to controls. For example,
medical research projects which involve experiments on patients have to
be approved by hospital ethical committees, which may reject them if they
do not meet certain ethical eriteria. It seems to me that the time has come
to extend this to scientific research in general. Perhaps the time has come,
as you would have heard from my Nobel speech, to adopt some form of
Hippocratic Oath. The Hippocratic Oath now applies to medical people
and I'm talking about making such an oath binding on all scientists.

1 acknowledge that any limitation on the scientist’s freedom will be
strongly resisted. Every scientist has to realize that he or she is first of all
a citizen; and that the interests of the world community must be para-
mount. Inany case, if scientists do not put their house in order themselves
it will be enforced on them by the state by popular demand.

Recently we had an outery about cloning. All of you are familiar with
Dolly the Sheep and how this can be extrapolated to the possibility of
human cloning. This outcry is an indication of what possible reactions are
likely.

In the United States, the student Pugwash group has organized a
pledge for young scientists to take when they begin their scientific career.
It states:

I promise to work for a better world where science and
technology are used in socially responsible ways. 1 will not use
my education to any purpose to harm human beings or the
environment. Throughout my career [ will consider the ethical
implications of my work before 1 take action. While the
demands placed on me may be great, I sign this declaration
because I recognize that individual responsibility is the first step
on the path to peace.
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These young people are enthusiastic. They decided that they would
like to have this pl::dg:.: signud b}' one million }-'mlngpcnplc before the year
2000. This is of course unrealizable, but it is an indication of the
enthusiasm of young people which I think is very important. I hope that
everyone will take note and see to it in every university, for anyone who
qualifies, that this pledge will become part of the degree ceremony.

For the older scientists, we also have similar requests. The most senior
scientist of the Manhattan Project, Hans Bethe, a Nobel Laureate, who
had been working on the Manhattan Project and later became an advisor
and consultant to Los Alamos, came out recently with the appeal to
scientists to desist from work on weapons of mass destruction. Coming
from him, it should have a big effect on the scientific community.

Even so, I expect that there will be much resistance. Yet, I'm afraid
that if we don't do it, there is danger of an anti-science attitude among the
public. Science has acquired a bad public image. Scientists themselves are
partly toblame, as | explained, by embarking on these new areas which the
public finds repulsive.

The Pugwash Movement

I have been involved in raising the conscience of scientists now for
forty years in the Pugwash Movement, which is an amorphous group
without organization. There is no membership in Pugwash. People are
invited individually for each particular topic. The main purpose of
Pugwash is explained in this sentence which was adopted by our Council
again this year:

The Pugwash Movement is an expression of the awareness
of the social and moral duty of scientists to help to prevent and
overcome the actual and potential harmful effects of scientific
and technological innovations; and to promote the use of
science and technology for the purpose of peace.

Pugwash is not open to all scientists for a practical reason, Pugwash
is not a mass movement, but mainly a forum for debate if you like, for a
small number to come together, sit around a table, and present arguments
and come up with original ideas to try to convince each other. This can
only be done in private sessions, Most of our activities are workshops in
which about 25 to 30 people participate at a time. They are closed to the
press and the media not because we are a secret society, but simply because
we are trying to create an atmosphere conducive for a free exchange of
ideas. The scientists may come out with half-crazy ideas which turn out
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later to have some good qualities if we work the ideas out further; however,
if the press were present, they would immediately jump on this and write
about them before the ideas were worked out.

Onee a year we have a larger meeting, maybe 150 people or something
of this sort. Even then we divide ourselves into about six groups which sit
around a table and then we come together for an exchange of views,
Having said that there is no international membership of Pugwash, 1
should add that there are national groups, and there are people who attend
only national conferences. In the United States the national Pugwash
group is linked with the American Academy of Arts and Science in
Cambridge.

We have been working as a group for forty years. Most of our efforts

have been concentrated during this period on getting rid of weapons of

mass destruction — chemical weapons, biological weapons, and primarily
nuclear weapons — because they presented the immediate danger. We
had to deal with this, to halt the arms race and prevent a nuclear war. This
has been our chief involvement. Many people contributed, but we must
have played some role in it, since the Nobel committee recognized this as
worthy of an award, a Nobel Peace Prize.

Eventually we have to tackle the main dangers I mentioned before, the
danger to humanity. This can only come about if we eliminate all war, not
just nuclear war but all war.

I set myself two objectives in my life. One is a short term objective and
the other is a long term objective. The short term objective is the
elimination of nuclear weapons; the long term objective is the elimination
of all war. I hope to live to see the first objective. I'm not sure about the
second.

At the very first meeting which we held in Nova Scotia at Pugwash
forty years ago, this is what we expressed:

The principal objective of all nations must be the abolition of
war and the threat of war hanging over mankind. War must be
finally eliminated, not merely regulated by limiting the weapons
which may be used.

Scientists Must Take Action

In conclusion let me mention that although I am 89 this year 1 don’t
generally dwell on my past. Lalways look forward. Occasionally, however,
1 have to look back to not only the forty years of my work in Pugwash, but
another forty years back when 1 was a young child and began to compre-
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hend the world around me. At that time | developed a tremendous
enthusiasm for science — science not only as a supreme expression of the
human intellect but as the means to alleviate the miseries of life (hunger
and disease, squalor and degradation, prejudice and cruelty, and the scourge
of war). As a child I fervently believed that science could and would put an
end toall thisevil. Looking back now at the dream of achild, I'm glad to know
that much of it has come true.

On the whole, the world is infinitely better off at the end of this
century than it was at its beginning. Much, perhaps most, of this
betterment is due to the progress of science. But | also have to note with
sadness that science itself has become perverted in some of its pursuits,
above all in providing the means to bring all human life to an end.

Every bit of research can have good and evil applications. For
example, nuclear energy as a scientific discovery is a marvelous achieve-
ment with enormous potential for good, but the first time the general
public heard of it was the announcement of the destruction of Hiroshima.
And so, nuclear energy became associated with death and destruction.
Now genetic engineering is becoming associated in the public mind with
the cloning of humans which is also abhorrent to most people. Asaresult,
important benefits of genetic engineering research with great promise for
the prevention of disease and suffering may be lost.

It is largely up to scientists themselves to take action to restore the
proper image of science by devoting themselves to the true calling of
science, which in the words of Francis Bacon nearly 400 years ago, should
be not for the pleasure of the mind but for the benefit and use of life and
to subdue and overcome the miseries of humanity.
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Aumhon

Joseph Rotblat was born in Warsaw in 1908, He obtained a doctorate
in Physics from the University of Warsaw in 1937, During World War 11
he worked on the British atom bomb project and on the U.S. Manhattan
Project. He left the latter when he realized that the Germans would not
develop an atom bomb. From 1950 to 1976 he was a Professor of Physics
at the University of London and served as the chief physicist at St.
Bartholomew's Hospital Medical College.

Professor Rotblat was a founder of the Pugwash Conferences on
Science and World Affairs, and served as its president from its inception
in 1957 until 1997 when he became president emeritus. In 1995 he
received the Nobel Peace Prize, and in 1997 he received the Distinguished
Peace Leadership Lifetime Achievement Award of the Nuclear Age
Peace Foundation. He is the author of numerous publications, including
A Nuclear Weapons-Free World: Desirable? Feasible? He is the editor of
Nuclear Weapons: The Road to Zero.
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