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August 15, 1939 

t t . atom· c disintegration was done during t he past Much experimen a 10n on 

th . the problem of liberating nuclear energy could 
five y ears, but up to lS year 

not be attacked wi th any reasonable hope for success. Early t his year it be-
came knovm that the element uranium can be split by neutrons. It appeared con-
ceivable that in this nuclear process uranium itself may emit neutrons, and a 
few of us envisaged the possibility of liberating nuclear energy by means of 
a chain reaction of neutrons i n ur~nium. 

Experiments were thereupon performed, which led to striking results. 
One has to conclude that a nuclear chain reaction coul d be maintained under 
certain well defined conaitions in a large mass of uranium. It still remains 
to prove this conclusion by actually setting up such a chain reaction in a 
large-scale experiment. 

This new development in physics means that a new source of power is 
now being created. Large amounts of energy would be liberated, and large 
quantities of new radioactive elements would be produced in such a chain reaction. 

In medical applications of radium we have to deal with quanti ties of 
grams; the new radioactive dements could be produced in the chain reaction in 
quanti ties corresponding to tons of radium equivalents. While the pre.ctica.l 
application would include the medical field, it would not be limited to it. 

A radioactive element g ives a continuous release of energy for a cer-
tain period of time. The amount of energy which is released per unit weight 
of material may be very large, and therefore such elements might be used -- if 
available in large quantities -- as fuel for driving boats or airplanes. It 
should be pointed out. however, that the physiological action of the radiations 



emitted by these new radioactive elements makes it necessary to protect those 
who have to stay close to a large quanti t y of such an element, for instance tle 
driver of t h e airplane. It may therefore be necessary to carry large quantities 
of lead, and this necessity might impede a development along this line, or at 
least limit the field of application. 

Lare e quantities of energy would be liberated in a chmn reaction, which 
might be utilized for purposes of power production in the form of a stationary 
power plant . 

In view of this development it may be a question of national importance 
to secure an adequate supply of uranium. The United States has only very poor 
ores of uranium in moderate quantities; there is a good ore of uranium in Canada 
where the total deposit is estimated to be about 3000 tons; there may be about 
1500 tons of uranium in Czechoslovakia, which is now controlled by Germany; 
there is an unknown amount of uranium in Russia, but the most important source 
of uranium, consisting of an unkown but probably very large amount of good,ore, 
is Belgian Congo. 

It is suggested therefore to explore the possibility of bringing over 
from Belgium or Belgian Congo a large stock of pitchblend, which is the ore of 
both radium and uranium, and to keep this stock here for possible future use. 
Perhaps a large quantity of this ore might be obtained as a token reparation 
payment from the Belgian Government. In taking action along this line it Viould 
not be necessary officially to disclose that the uranium content of the ore is 
the point of interest; action might be taken on the ground that it is of value 
to secure a stock of the ore on account of its radium content for possible future 
extraction of the radium for medical purposes. 

Since it is unlikely that an earnest attempt to secure a supply of 
uranium will be made before the possibility of a chain reaction has been visibly 



t d ·t necessary to do this as quickly as possible by performing a demonstra e , ~ appears 

large-scale experiment. The previous experiments have prepared the ~und to the 

extent that it is now possible clearly to define the conditions under which such 

a large-scale experiment would huve to be carried out. Still two or three 

different setups may have to be tried out, or alternatively preliminary experi-

ments have to be~ried out with several tons of material if we want to decide 

in advance in favor of one setup or another. These experiments cannot be 

carried out within the lLmited budget which was provided for laboratory experi-

ments in the past, and it has now become necessary either to strengthen--

financially ana otherwise--the organizations which concerned themselves with 

this work up to now, or to create some new organization for the purpose. 

Public-spirited private persons who are likely to be interested in supporting 

this enterprise whould be approached without delay, or alternatively the col-

laboration of the chemical or the electrical industry should be sought. 

The investigations were hitherto limited to chain reactions based on 

the action of slow neutrons. The neutrons emitted from the splitting uranium 

are fast, but they are slowed down in a mixture of uranium and a light element. 

Fast neutrons lose their energy in colliding with atoms of a light element 

in much the same way as a billiard ball loses velocity in a collision with 

another ball. At present it is an open question whether such a chain reaction 

can also be made to work with fast neutrons which are not slowed dovm. 

There is reason to believe that, if fast neutrons could be used, it 

would be easy to construct extremely dangerous bombs. The destructive power of 

these bombs can only be roughly estimated, but there is no doubt that it 

would go far beyond all military conceptions. It appears likely that such 

bombs would be too heavy to be transported by airplane, but still they could be 
transported by boat and exploded in port with disastrous results. 
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Although at present it is uncertain whether a fast neutron reaction 

can be made to work, from now on this possibility will have to be constantly 
kept in mind in view of its far-reaching military consequences . Experiments 
have been devised for settling this important point, and it is solely a question 
of organization to ensure that such experiments shall be actually carried out. 

Should the experiment s show that a chain reaction wil l work with fast 
neutrons, it would then be highly advisable to arrange among scientists for 
withholding publications on this subject. An attempt to arrange ~~rwithholding 
publications on this subject has already been made early in March but was 

abandoned in spite of favorable response in this country and in En0 land on 

account of the negative attitude of certain French laboratories . The 

experience gained in March would make it possible to revive this attempt whenever 
it should be necessary. 

Leo Szilard 
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THE WHITE HOUSE 
WASHINGTON 

My dear Dr. Sachs: 

April 5, 1940 

I am grateful for your letter of March fifteenth 
enclosing the information from Dr. Einstein regarding the recent 
development in Uranium research. I have asked my Secretary, General 
Watson, to arrange another meeting in Washington at a time con
venient for you and Dr. Einstein. I think Dr. Briggs should be 
included, and special representatives from the Army and Navy. 

I am of the opinion that this is the most practical 
method of continuing this research, and I shall always be in
terested to hear the results. 

Dr. Alexander Sachs, 
One South William Street, 
New York, N. Y. 

Very sincerely yours, 

FRANKLIN D. ROOSEVELT 
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May ll, 1940 

Dear Mr. President: 

In furtherance of your ~ind letter to e 
of April 5, the conf~r nee s ·ested by you w s 
arranged and held under Dr. Briggs' chairman
ship on A9ril 27 between the governmental and 
non-governmental groupe concerned with the bear
iil8 of uranium experiments on national defense. 
With the conclusion of the first experi ent. which 
was conduct d at Columbia t:niversity by Drs . 
Szilard and Fermi, with governmental aid, the 
whole project is now entering upon a new stage. 
Assuming· that the bovernmental co~. ittee will 
now, upon your inquiry, report in favor oi' fur
ther and larger goveT'!lillental action, may I, in 
accordance ith your om gracious e:xpres ion of 
a desire to be advised of d~velo ~ents, submit 
the followin& considerations and s ·..-: ,bEHJtions: 

1. .,1 th the invatdon o:r B'll.giu by the 
very Power which haa ore;aniz d the residue 
of its scientists for uranium work, the 
danger - alluded to in my or~ inal letter 
to you of October 11, 1939 ... that Americ 
may be eut off' :from uranium supplies of 
the Belgian Congo has increased. In ad
dition, the successful completion of the 
above-mentioned preliminary mrperiment 
renders it practicable and advisable that 
the action to be taken shall be adequate 
and eompreheneiv • 

2. Such action inherently involves not 
only larger financial support to be accord
ed by the Government, but also the form
ation of an organizational framework under 
which the work can proceed with the flex
ibility required for a oi enterprise. 
Interestingly enough, the latt r practical 
apect has been emphas zed by Dr. Einstein 

in conversations with myself and w&s com
municated by him in a. 1 tter to Dr. Sriggs, 
of which I am enclosing a copy ~or your 
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kind perusal and attention. 

In this connection you •. ght i'ind of inter
est ·the _nclo e · copies of tt:o con:m:unicat
ions wh~cb I have reo iv d from Dr. Szilard, the first of ~ 4ic contains a synoptic statement of ;;~he im-plication of' the · :ork tor a
tional D · f ·ansa, that ·.-as made orally at the abov -mentioned conference of April 27, and t11e second ~ outline of the n xt task to 
be undertaken. 

3. The r esultant requirement for formine an or~anization for directing t4 1ork out
side o~ overnmental institutions and or 
assuri~ that 'sork by scientists ~n the 
universities is carried out ith due secre
cy ~as to be dov ~tailed rith tha desi-n tion 
of person to serve as trustees of' a non
ppofit Ol' '!' enizatio:n that is to superuis 
t.he allocation o'f funds and to coordinate 
the various branches o~ the ~ork. 

4. These interlinked needs suggest to me 
that. it would be d ·esirabl t.o bri one o'f 
your legal aides i11to the circle of die• 
oussion, along with Gener-1 Watson, ho is 
now servinj: ao efficiently as a liaison 
for tb representative of the Service De
part..'llent.s and the Dureau of Sta..'ld rds. 

In vie1 of tho urgency f decision on these points, I should greatly tlppreciate conferring with you in the course of next w ek at your convenience. 

Yours sincerely , 



APARTMENT 15-A 
29 WASHINGTON SQUARE, WEST 

NEW YORK 11. N . Y. 

Decerri:ler 30, 1947 

My dear Mr. Biderma.n: 

Thank you for sending 
me copies of the two manuscripts. 

I was very much inter
ested in reading them and I think they 
are very courageous. I shall use the 
information in my column. 

Very sincerely yours, 

~~ 



MRS. FRANKLIN D . ROOSEVELT 

55 EAST 74TH STREET 

NEW YORK CITY Zl, N . Y. 

March 29, 1961 

Dear Dr. Szilard: 

How very kind of you to send me a 

copy of "The Voice of the Dolphins". I 

am delighted to have this book an d look 

forwa r d with pleasure to reading it. 

With appr ecia tion and my good wishes, 

Very sincerely 
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