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In a Declaration on the 30th Anniversary of Hiroshima, J.T.Edsall, 

H.W.Kendall, G.B.Kistiakowsky, H.C.Urey and J.D.Watson, all American 

physicists, chemists or biologists of the first rank, wrote~ 

"It was no mistake, following Hiroshima, to try to make use of 
nuclear energy for peaceful purposes. But it was a serious error 
in judgment in the following decades to devote resources to 
nuclear development to the virtual exclusion of other al ternati vef~ . 
It has also been unfortunate that the efforts to commercialize 
nuclear energy allowed safety and national securi ty problems to 
receive less than the required consideration. The nation, on the 
thirtieth anniversary of Hiroshima, must take note of these facts, 
diminish the large growth rate of the nuclear program, and take 
other appropriate steps to ensure adequate energy for the nation. I 

Thus, starting from present widely held doubts about nuclear power 

the quest ion has been raised concerning the extent to which hopes for 

an important role for peaceful nuclear power were justified in the past 

This indeed appears to be an important question. To the present author 

the search for an answer does not appear to be merely an academic 

exercisej it may help to find the right attitude for the future. True 

to some people history just serves to justify present and future 

actions? in this case, the temptation to fit history retrospectively 

to presumed present needs is overwhelming. Others are ready to learn 

seriously from the true course of history. For this purpose; one must 

compare the ideas, intentions and actions of men in the past with the 

historical developments which later actually occurred. With this 

attitude, the study of history is areal help in decision making. 

It may be stated straight away that, in the view of the present 

author, it is not good enough to try to explain the swing of thoughtfu~ 

scientists from enthusiasm to sc.epticism by saying that the technical 

and organisational difficulties of peaceful nuclear power were 

underestimated in the early days. 

Hundreds of pioneers, in several countries, took part in building 

fundaments for nuclear energy, including nuclear weaponry. By no means 

all of them gave thought to the social and political consequences of 

their actions. Some were impresse: ~y technical brilliance and the 
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possibilities for steep carreers. Others had in mind mainly the 

presumed national interest of their own country. But a number of the 

pioneers had, to a smaller or larger degree, a feeling of responsibi

lity towards mankind and its future. Among them, P.M.S.Blackett, 

J.Franck, F.Joliot and L.Szilard might be named. It is probably fair 

to say that, in broad outline, however much their views differed in 

detail, scientists of this kind considered. 

A) Work on nuclear weapons is, in the face of the mortal danger 
of such weapons in Nazi hands, a bitter necessity. 

B) There is a good chance that after the War the anti-Nazi 
coalition will succeed in building a peaceful world with 
restriction of nuclear technology to constructive uses, 

I should in 1976 still say that in the circumstances it was reasonable 

to hold these views. But while after Hiroshima and Nagasaki nuclear 

weapons fortunately were not (yet?) applied to future killings, it 

can hardly be said that point B) has come true. 

Vfhatever hopes were held in the 1940s, now terrible tensions 

exist between the nations. Peaceful coexistence and detente, in 

themselves limited objectives, are tender plants indeed. Some of the 

less responsible politicians advocate areturn to the cold war -- in 

a world that is far more equipped with nuclear arms than the world of 

the 1950s, Some egregious persons weigh nuclear first strikes, whether 

in a situation of actual conflict, or even out of the blue sky. We are 

sitting on a volcano. 

The arsenals of nuclear weapons continue to grow at a 

disheartening speed and the force of the weapons is being improved 

all the time. In spite of attempts to prevent proliferation, more and 

more countries are acquiring nuclear explosives and the capability for 

weapon production. The temptation grows to use the weapons for "quick, 

surgical operations", as the phrase has it, in the illusion that no 

escalation will occur and nuclear warfare Can be limited. What are 

the consequences for peaceful nuclear power? 

The unfortunate fact is that nuclear power for peace cannot be 

technically divorced from nuclear energy for war. Whether we want it 

or not, every power reactor is a factory of nuclear explosive. Each 

gigawatt-year of nuclear electricity gives rise to at least 200 kilo

grams of plutonium. Admittedly the efficiency of plutonium as a 

nuclear explosive depends on the isot'opic. ratio of plutonium 239 to 

plutonium 240, and a, high isotopi' .. atio is, in -'-;·c, rn , correlated with 
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the price of the kilowatt-hour. But any and every kind of plutonium 

contemplated for nuclear power production is, even in the most easily 

accessible form of the oxide, usable as nuclear explosive 1,2). The 

fact therefore remains that, from the technical point of view, any 

government in control of a sufficient capacity of nuclear power stations 

can freely decide on the qU8.ntity and quality of nuclear weapons. Who 

will maintain that the eagerness of certain countries with ample 

resources of fossil fuel to acquire nuclear technology is uninfluenced 

by military considerations? 

"Peaceful" nuclear power is, in our world with its multiple 

antagonisms,capable of becoming R, factor for war. In a number of cases 

it has already been misused for the manufacture of weapons. In parti

cular, the fast breeder reactors, objectionable also on other 

grounds 3,4), lend themselves to the production of plutonium of hi~h 
weapons quality. True, the decision to prepare or commit aggression 

depends on social-political factorso But these factors are entangled 

with the facts of relative military strength. Could the European 

states of the past have tried to build colonial empires without their 

overwhelming technical superiority? 

With the growing and spreading arsenals, the possibilities for 

mishaps, for human failure and for irrational decisions also increaSE 

rapidly. Be it recalled that the U.S. Minister of Defense, 

Schlesinger, by no means a dove, thought it adsisable to issue a 

warning to the military five days before Nixon's resignation that 

"unusuall1 orders from the Commander-in-Chief of the armed forces, the 

President, were not to be obeyed .. o 

Quite rightly, all over the world a lot of consideration has 

recently been given to safety in reactor operation, in the transport end 

treatment of irradiated nuclear fuels and in the storage of wastes 

(fission products A-nd actinides). But the s.'1fety problem is also subordi 

nated to that of peace and war. The conditions of safety have been speIlt 

out by our former Pugwash President, the Nobel laureate, H.Alfven 5)~ 
"Fission energy is safe only if a number of critical devices 
work as they should, if a number of pGople in key positions 
folIowall their instructions, if there is no sabotage, no 
hijacking of the transports, if no reactor fuel processing 
plant or reprocessing pl8.nt or repository anywhere in the world 
is situated in a region of riots or guerrilla activity, and no 
revolution or war -- even a 'conventional' one -- takes place 
in these regions. The enormou~: quant i ties of extremely dangerous 
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material must not get into the hands of ignorant people or 
de sperado s . No Act s of God:l{ can be permit t ed 11 • 

The problem of the nuclear toxicity of plutonium should likewise 

be seen against the background of the danger of war. As a chemical 

element, plutonium is indestructible, once produced, it lasts almost 

into all eternity, and it is practically the worstpcri.son knownto man. 

From the point of view of radiation protection, plutonium is Rn 

invention of the devil 3). In their evolution through the ages, 

organisms have not developed to meet plutonium 88 a poison any more 

than as an explosive. 

If we could reliably keep away all plutonium from human populations~ 

we might manage. The toxicity of plutonium naturally remains hidden as 

long as it does not enter the biosphere. But imagine nuclear warfare. 

Enormous amounts of still unexploded plutonium would be scattered in 

finely dispersed form by nuclear bombs, shells and mines. In addition, 

power reactors with large loads of plutonium fuel would be damaged or 

destroyed. The toxicity is particularly pronounced for plutonium in the 

form of an aerosol, as it induces lung cancer 9 in warfare, plutonium 

would precisely be spread as an aerosole Dispersal of plutonium cannot 

be reversed or undone. A country made uninhabitable by plutonium will 

remain so. Moreover, winds will spread plutonium-laden dust, again 

partly as an aerosol, from the soils even further. 

There is a danger of a breakdown of controls and services. It is 

absurd to think that the elaborate standards set up in conditions of 

peace could be upheld in conditions of war. But already in unstable 

peace conditions the temptation could increase in many countries to 

accelerate the race for more and better plutonium at the expense of 

technical safety, in respect to toxicity and otherwise. 

The particular technical features of nuclear energy lead to 

exaggerated technical, economical and therefore political centraliza

tion. Each of Weinberg's 6) nuclear parks with 8 breeders and the 

needed reprocessing and waste disposal installations would represent 

a staggering investment and require all-powerful central direction. 

At the same time, these parks would be very vulnerable. WeIl before 

the advent of a plutonium economy a forest fire damaged a transformer 

:l{ In the old language of shippers, ffActs of God" are 

unforeseeable events. B.B. 
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station in Kelsterbach, near Frankfurt, in April, 1976. Within a short 

time, not only large parts of Germany, but almost all Austria lacked 

power. Very strong measures will presumably be taken to prevent nuclear 

parks from dropping out. 

To ensure the needed centralisation, Weinberg proposes a 

doctrine-enforcing supranational authority, which is to last in 

perpetuity (sie), and for which in his view the Roman Catholic Church 

is the best example~ 

"Each country now has its ovm Atomic Energy Commission that 
sets standards or, in some cases, actually monitors or operates 
roactors. Perhaps this will be sufficient forever. Yet no 
government has lasted continuously for 1,000 years; only the 
Catholic Church has survived more or less continuously for 
2>000 years or so. Our commitment to nuclear energy is assumed 
to last in perpetuity -- can we think of anational entity that 
possesses the resilience to remain alive for even a single 
half-life of plutonium-239? A permanent cadre of experts that 
will retain its continuity over immensely long times hardly 
seems feasible if the cadre is anational body. 

It may be that an International Authority, operating as an 
agent of the United Nations, could become the focus for this 
cadre of expertise. The experts themselves would remain under 
national auspices, but they would be part of a worldwide 
community of experts who are held together, are monitored, and 
are given a long-term stability by the International Authority. 
The Catholic Church is the best example of what I have in mind~ 
a central authority that proclaims and to a degree enforces 
doctrine, maintains its own long-term social stability, and 
has the connections to every country's own Catholic Church." 

The features of a plutonium economy, a IIworld made of plutonium"~ 

are also reflected in the abridgments of civil liberties that are 

widely envisaged. Even in peace time, armed guards are to be used 

on a large scale to protect shipments of nuclear fuel. Police powers 

are to be expanded hugely. In studies for the NRC (National Regulatory 

Commission) of the USA 7) it has been proposed to subject the 

personnel of the nuclear power installations not only to investiga· 

tions of their personal past and to constant supervision in respect 

to political views and foreign connections, but even to periodic 

psychiatrie examinations. General paranoia would follow even in time 

of peace. How would it be in time of war? 

The words of P.Handler 8) (the President of the US Academy of 

Sciences) stand, although later, under pressure, he m~llified his 

statement. In a speech HOn the State of Manl! he discussed the conse

quences of an all-out commitment to the plutonium-generating breeder 
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reactor as the world's primary source of energy; with 3000 nuclear 

parks, each with 8 breeder reactors: 

"That would mean putting 4 reactors on line each week for the 
next century and also replace those that wear out (2 per day 
at the final stage according to Weinberg. E.B.), an absolutely 
staggering task. When one adds the nightmare of the existence 
of the 15000 tons of plutonium required for that many breeder 
reactors, the health hazard in handling plutonium, the police 
effort required so that no plutonium is removed for the 
construction of illicit nuclear weapons, and the task of 
waste disposal, one need not invoke the possibility of a 
catastrophic accident to consider that this is an insupportable 
scenario". 

To conclude this part of the paper: It is obvious that in the 

nuclear age war has become an enormously greater disaster than before. 

But it must also be realised that nuclear energy, even supposedly 

peaceful nuclear energy9 is itself contributing to the danger that 

war does break out. The trend towards a plutonium economy makes the 

maintenance of peace more and more difficult. While clearly the 

struggle for peace must be waged on all levels, account must be taken 

of the doubly perilous role of nuclear energy. Moreover, the attempts 

to keep nuclear energy under control will make human life strained 

and precarious. 

The eminent American scientists named at the beginning of this 

paper advocate a diminished growth rate of the nuclear program. Many 

other critics, in many countries, have also asked for delays. The main 

argument has been the need for better safetYJ to be obtained by 

technical progress. The cri ticism of the nuclear power develo-pment~. 

as put forward here, is complementary. It refers with full force 

precisely to a plutonium economy if and when it is successfully 

developed all over the world. The target is the idea of a mankind 

dependent on nuclear fission in all foreseeable future. 

It will be difficult to cover the energy requirements of mankind 

during the next decades. Does this difficulty justify the acceptance 

of a plutonium economy and the burdening of posterity practically for 

all time to come, for hundreds and thousands of years, with the deadly 

mortgage consisting of huge quantities of nuclear explosive and 

poison ? 

It is not realistic to call for an immediate full stop to 

reactor development. Too deep is the commitment of many countries 9 

and too heavy the investment. E.g' 9 France has gone "tout nucleaire fl
• 
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In the circumstances, supporters of nuclear energy unfortunately can 

point to the danger that even legitimate needs of the masses of the 

populations could not be met if nuclear power were stopped now, and 

no substitute were ready. However, it may not be too late to stop the 

development and the introduction of the most dangerous device, the 

fast breeders, and the transition to a plutonium economy. 

Be that as i t may, support by all people of good will should be 

obtained for alternative approaches to the world energy problem, at 

least for the future. In addition to stringent.. energy conservation, 

an international crash programme for the development of solar energy 

is needed. This source of energy is inexhaustible. The power of 

sunlight, as it reaches the Earth, is 170 million million kilowatts, 

40000 kilowatts per head. 

Solar energy can serve not only hea.ting, cooling and pumping 

needs, etc., but also the production of electric power on a large 

scale. In particular, the photochemical generation of hydrogen from 

water has extraordinary prospects 3,9,10,11). Hydrogen is easily 

stored and transported. It is applicable to the production of heat 

and electricity, of liquid fuels and of food. It is non-polluting. 

Of course, large-scale scientific-technica.l results will require many 

years of work -- but so they did in the nuclear field, in spite of the 

generous support by the military-industrial complex. 

An International Solar Power Institute under the Uni ted Nations 

would be of great help in concentrating forces and conserving ski lIed 

manpower and finance. The Institute, which should be geographically 

decentralized, would also exert strong influence in favour of world 

peace. The possibility of free collaboration of nations in this 

venture for all mankind, without danger to national sovereignty, 

would correspond to the realities of the international situation. 

Solar energy has high potential thermodynamically, technologically, 

economically and pOlitically, but low potential militarily. 
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