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february s. 1~40 

John T. Tate, Editor 
Phyaioal Review 
Univeraity of llinnesota 
Minneapolis, ~inn. 

Dear Dr. Tate1 

I ( 

Enclosed you will fi no. a mnnuscr\pt which I am 
sending you v. i th tho :ceq\. eat that you hnve it printed 
in the Physical Review as a "letter". 

Since this manuscript deals with a mntter in 
which the government has shown a cert11in amount of 
interest from the point of view of national defense 
it is felt that inquirieb should be made in Washing
ton aa a matter of courtesy before tho lotter ia 
actually printed. lould you , thorefore, perhaps be 
kind enough to ask the LE.noastor Press not to print 
this manuaoript until they have a telegrall1 from me 
releasing the matter for publication. I trust this 
~ of proo .. ding will not oauae any undue 1noonven-
1enoe. 

Toura very truly. 

(Leo Sailarcl) 
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The Editors of THE PHYSICAL REVIEW acknowledge receipt of the 

- following manuscript: ') er c~.;io:"l i n a ' y s !:;em Com-

posed of Ur nnimn an -1 C rbo'1 . h" Le o Szilard 

Information concerning the publication of this article will be sent 
as soon as possible. 

• 

JOHN T. TATE, Editor, 
THE PHYS ICAL REVIEW, 
University of Minnesota, 
Minneapolis, Minnesota. 
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The Editors of THE PHYSICAL REVIEW acknowledge receipt of t~e 

· following manuscript: D·i. ve r ":cnt Chain '{e P. ctio:J. i n a: System Com-

posed of Ur anium ar.d Cnrbon. by Leo Szilar d 
... . ~ .... ~ ·: · ... 

the publication of this article will be sent 
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,· ___ _ 

JOHN T. TATE, Editor, 
- Til E PHYSICAL REVIEW, 

University of Minnesota, 
Minneapolis, Minnesota; 
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It is shovm that a divergent chain reaction may be maintained in a system 
1 

composed of uranium and carbon. Conditions particularly favorable for a chain 

reaction are obtained if in s te ad of usine a homogeneous mixture of uranium and 

carbon a large numbel' of rather small spheres of uranium metal are used embed-

ded in a mass of graphite. The small uranium spheres may form a close-packed 

hexagonal or cubic lattice embedded in a large s nhere of graphite. The aver

age number of fast neutrons emitted by uranium for one thermal neutron absorbed 

by uranium is calculated from known experimental data and. is f ound to be about 

2. In our system conditions for a chain reaction become more and. more favora

ble as the temp era"1ure increases and. it is shovvn that we could expect a chain 

reaction to be self- generating in such a system at about 900° c. even if the 

cross-section of carbon were as high as 0.01, its present experimental upper 

limit. As the intensity of the chain reaction increases with increasing tern-

perature the system is thermally unstable. It can be controlled artificially. 

The time within which the control would. have to respond. is found. to be longer 

thnn one second. .As much as 100 tons of gr:.1phite and 30 tons of uranium might 

perhaps be re~uired in order to reach the point of divergence at which nuclear 

transmutation will go nn with an intensity limited only by the necessity of 

-
avoiding over heating. But in so far as the capture cross-section of carbon 

is likely to be below 0.01 the amount of material re~uired will probably be 

smaller. 



SU1.'J.:.ARY 

It is shown that a divergent chain reaction may be maintained in a system 

~ composed of uranium and carbon. Conditions particularly favorable for a chain 

reaction are obtained if inste ad of usinb a homo geneous mixture of uranium and 

carbon a large numbel' of rath er small spheres of uranium metal are used embed-

ded in u mass of graphite. The small uranium spheres may form a close-packed 

hexagonal or cubic lattice embedded in a lar ge s phere of graphite. The aver

age number of fast neutrons emitted by uranium for one thermal neutron absorbed 

by urru1ium is calculated from knom1 experimental data ru1d is found to be about 

2. In our system conditions for u chain reaction become more and more favora-

ble as the temperat ure increases and it is shown that we could expect a chain 

reaction to be self- generating in such a system at about 900° C. even if the 

cross-section of carbon were as high as 0.01, its present experimental upper 

limit. As the intensity of the chain reaction increases with increasing tem-

perature the system is thermally unstable. It can be controlled artificially. 

to be longer 

thnn one second. As much as 100 tons of gr ~phite ard 30 tons of uranium mieht 

perhaps be required in ord.er to reach the point of ~gence at which nuclear 

transmutation will go nn with an intensity limited only by the necessity of 

-
avoiding over heating. But in so far as the capture cross-section of carbon 

is likely to be below 0.01 the amount of material required will probably be 

smaller . 
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CRI'riCAL DI! .:S:fSIO:lS 

If u l r 0 e sphere of &ra.:phi te is used ~!~4!>e 
l, 

c:::::~~- "the cri tical V:.llue for the radius of the 6l' :.l"J1h i te snhere fo r \': ich t e 

ab-1n reaction becomes di vergent may be calculated ~ ~~der v~rious 

assumpti ons. Tho optimum distribution ol' uranium is not uniform ·;:ithin the 

sphere and will either decrease or increase with r uccordinc; to whether we want 

to have a minimum amount of uranium or a minimum value for 1.~~~~' -~~i.~~~~ 

The tr.::o.tmcnt o~ th is q_ucstion is ne rhaps best 

:postponed until the vn.lue of the carbon capture cross-section is known . It will 

then be possible to find the optimum distribution of uranium as a funct io~ of 

the distance from the center of the craphite s phere and bive a. val e for 1. 

In the meantime, a very roucih approximation may be :presented only ~or the pur -

:pose of giving some idea of the oru er of maGnitudes which are involved . If 
1 r-::::::: to 
y ~ denotes the average distunce~hich a fast neutron emitted by ur~~ium 

diffuses away from its :point o f origin in e;ra:phite until it becomes :1 thermal 

neutron and reacts with uranium or carbon1 then ·.,he critical radius l of the 

gra:phi te sphere is of the ord ... r of ma~-:;ni tude of 

L "-' J fl~ 7i- , 
~/! -/ ,...---·-, 

Taking as a reas onable value in gre.:phi te of density 1. 7
1 

/ :r=•· :- ~)~ n.nd 

we would then have -:: 2 ~-0 ~ corres:po~din6 to about 

100 metria tons of graphite . 

from equation No . 33. For Jt 
The correspondine amount of ur~ium can be taken 

we have 
1"'\.,1 I o--o 

<dZ t7) "'!;. 

.3 '" 

f:::: 0 , 7' ; and R = ..s- ""'"'~ 

~Ui th the d nsi ties of 15 for uranium metal and l. 7 for c;ra.phi te rt e find 

for the ratio of the wei .:_:hts about l to ·10 or about 10 tens of uranium for c. 

100 tons of graphite . The amount of uranium re Quired may be r educed by choos 

ing a smaller value for R than the value corresponding to the maximum value o~ 

) l l . L 
I <- I 
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February 26. 1940 

llr . ITow..u-d. A. l'oillon 
Presi~ent, Research Corporation 
405 Lexingto~ Aven~e 
New York 01 ty 

Dea.r :Mr . Poillon: 

I \'!fonder wlH.:tber you will remeLiber t£.at I 
vlsi ted y,.:;u in tho sp..::inc; uf 1935. I believe I 
was introcluccd ·Lo yuu d:en by G. B. Pegram while 
on a visit t ... ;;(m .~:,rk nl:ortly l.H~forc wJ' return 
to Oxf'ol·d, Encla.nd . ..'it tht1.t -r, i r::. e I tallced ~ o you 
a1lout tbc po~~~c::.tiz.l ~ .J~ r.:il; ili t.i co of producing 
poYTer by libcru.t.int£ nucle .t.:.r enc:.ra;r on a la.rt:;e 
Eco.lc ~.r~d y~u told me that you did. not pro'J)o sc 
at that time J.,o su:ppo.r·t u.u;f ex-perir.]ents except 
those in Berkeley o.n6. kind.ly sl1.~;geatcd. t h :;.t I 
get in touch \'lith Ooien in l!:tl&l.ad<l . By now you 
have ~erll a.:ye CCD}')lt: Lcly :t'orc.;o ttcn t.i1 is incident. 

As you cun cec rrom the enclose~ reprints, 
I have been rec ently do ing some wor k alone the 
l!::.e '.'!L i c!:l I :_r)ro:pc sed. to f'!)llow L. 1935. l!ore 
crul be said on ".,his subject tba.n would be \V ise 
to sny 1;:-:. ;:raiJl:!.c£.tions tJbich are 'rinted in peri
odicals and I should very much appreciate having 
your conmcats on a number of: questiO.!lS which arise 
out of the pr~sent situation. If you are free 
tbis week perhaps yo u v;:yuld be ki::1d. enous;h to :!:lave 
your secretary telephone m.e at UN1ve:.rsity 4-2'700 1 
Extension 302. 

Yours very truly, 

(Leo Szilard) 
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Dr. A. Sachs 
c/o Lehman Corp . 
l South William St . 
New York, N.Y. 

Dear Dr . Sachs : 

A. Einstein 
112 Mercer Road 
Princeton, N. J . 

March 7, 1940 

Bt, I {, 

In view of our common concern in the bearings of certain experi 
mental work in problems connected with national defense, I wish to draw 
your attention to the development which has taken place since the conference 
that was arranged through your good offices in ctober last year between 
scientists engaged in this work and governmental representatives . 

Lat year when I realized that results of national importance 
might arise out of the research on uranium, I thought it my duty to inform 
the Administration of this possibility . You will perhaps remember that 
in the letter which I addressed to the President I also mentioned the 
fact that C. F . von Weizsaecker, son of the German Secretary of State, 
von Weizsaecker, was collaborating with a group of chemists working upon 
uranium at one of the Kaiser Wilhelm Institutes, namely, the Institute 
of Chemistry . Since the outbreak of the war, interest in uranium has 
intensified in Germany . I have now learned that research there is being 
carried out in great secrecy and that it has been extended to another of 
the Kaiser Wilhelm institutes, the Institute of Physics . The latter has 
been taken over by the Government and a group of physicists, under the 
leadership of C. F. von Weizsaecker, who is now working there on uranium 
in coll aboration with the Institute of Chemistry . The former director was 
sent away on a leave of absence apparently for the duration of the war . 

Should you think it advisable to relay this information to the 
President, please consider yourself free to do so . Will you be kind 
enough to let me know if you are taking any action in this direction . 

Dr . Szilard has shown me the manuscript which he is sending to 
the Physics Review in which he describes in detail a method for setting 
up a chain reaction in uranium . The papers will appear in print unless 
they are held up, and the question arises whether something ought to be 
done to withhold publication . The answer to this question will depend on 
the general policy which is being adopted by the Administration with 
respect to uranium . 

I have discussed with Professor Wigner of Princeton University 
and Dr . Szilard the situation in the light of the information that is 
available . Dr . Szilard will let you have a memorandum informing you of 
the progress made since October last year so that you will be able to 
take such action as you think in the circumstances advisable. You will 
see that the line he has pursued is different and apparently more promis
ing than the line pursued by Monsieur Jo l iot in rrance about whose work 
you may have seen reports in the papers . 

);:', W. Dec, 19 ~ 7 

t0k', ~ 0 1-\ - bl,,. 

Yours sincerely, 

Albert Einstein (signed) 
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Dr . A. Sachs 
c/o Lehman Corp. 
1 South William St. 
New York, N.Y. 

Dear Dr. Sachs: 

A. Einstein 
112 Mercer Road 
Princeton, N.J. 

March 7, 1940 

In view of our common concern in the beari ngs of certai n experi 
mental work i n problems connected with national defense, I wish to drew 
your attention to the development whi ch has taken place since the conference 
that was arranged through your good offices tn October last year between 
sci entists engaged in this work and governmental representatives. 

Lat year when I realized that results of national importance 
mj ght ari se out of the research on urani um, I thought it my duty to i nform 
the Administration of this poss1biHty. You will perhaps remember that 
i n the letter which I addressed to the President I also mentioned the 
feet that C.F. von Weizsaeeker, son of the German Secretary of State, 
von Weizseecker, was C()llaborat::i.ng wj th a group of chemists world.ng upon 
uranium at one ()f the Kaiser Wilhelm Institutes, namely, the Institute 
of Chemistry. Since the outbreak of the war, interest i n urani um has 
intensi f i ed i n Germany. I have now learned that research there i s being 
carried out in greet secrecy and that i t has been extended to another of 
the Kaiser Wilhelm institutes, the Insti tute of Physics. The letter has 
been taken over by the Government and a group of phys ::i c j sts, under the 
leadership of C.F. von Weizsaecker, who is now working there on uranium 
t n collab()ration with the Insti tute of Chemistry. The former dJ.rector was 
sent away ()n a leave of absence apparently for the durati on of the war. 

Sh()uld you thi nk :1 t adv:tsable to relay this information to the 
President, please consider yourself free to do 5() , Will you be kind 
enough to let me know if you are taking any action i n this directi on. 

Dr. Szilard has shown me the manuscript which he i s sending to 
the Physics Review tn which he describes in detail a method for setting 
up a chai n reaction in urani um. The papers will appear in pri nt unless 
they are held up, and the question erl ses whether s omething ought to be 
done to withhold publication . The answer t() this question will depend on 
the general policy whi ch is being adopted by the Admini strat)on wj th 
respect t~ uranium. 

I have discussed wi th Pr::>fessor Wigner ::>f Princeton Univers5.ty 
and Dr. Szilard the situeti::>n in the light ::>f the inf::>rmati::>n that is 
available. Dr. Szi lard will let y()u have a mem()randum inf::>rming y::>u ()f 
the pr":>gress mede s j nce October last year so that you wi ll be able t o 
take such action as you think in the circumstances adv:i.sable . You will 
see that the l i ne he has pursued i s di fferent and apparently m::>re pr()mis
i ng than the line pursued by Monsieur Joliot in France about whose work 
you may ha.ve seen reports j n the papers. 

Y::>urs s i ncerely, 

Albert Einstein (signed) 
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t.:~;o : ·oat ll :: th Street 
1 ov1 Yorl~ City 

don 7. ~nerz 1940 

Lieber Horr Professorl 

Den Briefontwurf, den wir zusamn:en durcl1gosprochen 

hube~ 1 habo ich Dr. Sachs zugesandt. Er schlaegt, wie 

Sie aus seinem on11egenden Brief sehen, gowisae Aonde-

rungen vor. Diese und andere Aonderun3en sind mit 

Bleistift in dom letzten EntwurZ einge traeen, und Sio 

koonnen jewoils an dem Gckritzel schen, welche Aende-

rungsvorschlaogo von Sachs und wolche von mir sta~on . 

I:m be1.1iogondon Um.schle.s findon Sie d:le neue 

Fassung, in dor ich vorouc.ht hnb o, den ituenschen von 

Dr. Sachs, so weit es mir rnoeglich schien, nachzukoru-

men. Eino Copie fuer Ihre Akten liee; t ebonfalla im 

Umschl ug . 

Falls Sie oinige dor Aenderungen wioder ruocA-

gaengig ma.chen oder sonst etwas aendorn wollon, so 

koennton Sie Ihre Korrektul"'On in das saubere Exomplt.u~ 

eintra~en und mir d1esos zur nochmaligen Abschrift zu-

rueckschiclcen. 

Mit freundlichem Gruss 

Ihr sehr ergebener 
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Dr. Alexander Sachs 
c/o Lehman Corporation 
One South William Street 
New York City 

Dear Dr. Sachs: 

Bk.f.. t ® 

March 7, 1940 

I understand that you are familiar vrith the sit
uation which has arisen in connection with the study of 
uranium, and that thanks to your disinterested interven
tion in October some support will now be forthcoming for 
certain experiments on uranium. 

Last year, when I realized the danger which 
might arise out of this situation, I thought it my duty 
to draw the attention of the administration to this point. 
You will perhaps remember that in the letter which I ad
dressed to the President I also mentioned the fact that 
C.F. von Weizsaecker, son of the German Secretary of 
State von Weizsaecker, was collaborating with a group of 
chemists working on uranium at one of the Kaiser Wilhelm 
Institutes, namely the Institute of Chemistry. I have 
now learneq that this research is being carried out in 
great secrecy,_ and that it has been extended to another 
of the Kaiser Wilhelm Institutes, the Institute of Phys
ics. This Institute has been taken over by the govern
ment, and a group of physicists is now working there on 



... 

uranium under the leadership of Vleizsaecker in collabor

ation with the group of chemists at the Institute of 

Chemistry. 

Should you think it advisable to rel~ this in

formation to the admi niE.tration in Washington, please 

consider yourself free to do so. Would you perhaps be 

kind enough to let mP. know whether you intend to forward 

this information? 

Dr. Szilard hc:.s shown me the rr anu~cripts of two 

papers which he has sent to the Physical Review. A method 

for setting up a chaj n reaction is described in detail in 

these papers v1hich will appear in print in the near fut

ure unless something is done to prevent their publication. 

I have discussed this and other aspects of the 

situation with Dr. Wi gner of Princeton University and Dr. 

Szilard in the light of the information which is at pres

ent available. They will let you have a short memoran

dum informing you of the progress made since October last 

year, oo that you may be able to take such action as you 

think necessary in the circumstances. You will see that 

the work of Dr. Szilard has proceeded along a line en

tirely _different from that pursued by Joliot in France, 

about whose work you may have seen reports in the papers. 

Yours very truly, 
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Dr. /~exunder Sachs 
c/o Lehman Corporation 
One South William Street 
New York City 

Dear Dr. Sachs: 

-t ('f 
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March 7, 1940 

I understand that you are familiar vrith the sit-
uation which has arisen in connection with the study of 
uranium, and that thanks to your disinterested interven
tion in October some support will now be forthcoming for 
certain experiments on uranium. 

Last year, when I realized the danger which 
might arise out of' this situation, I thoue:,ht it my duty 
to draw the attention or the administration to this point. 
You will perhaps remember that in the lette;:::-' which I ad-
dressed to the President I also mentioned the fact ~hat 
C.F. von Weizsaecker, son of the German Secretary of 
State von Weizsaecker, was collaborating with a group of 
cher'1ists working on uranium at one of the Kaiser Wilhelm 
Institutes, namely the Institute of Chemistry. I have 
now learneq that this research is being carried out in 
great secrecy, and that it has been extended to another 
of the Kaiser Wilhelm Institutes, the Institute of Phys
ics. This Institute has been taken over by the govern
ment, and a group of physicists is now working there on 



uranium under the leadership of V/eizsaed~er in collabor-
ation with the group of chemists at the Institute of 
Chemistry. 

Should you think it advisable to relay this in
formation to the administration in Washington, please 
consider yourself free to do so. Would you perhaps be 
kind enough to let me know whether you int.end to forward 
this information? 

Dr. Szilard has shown me the manuscripts of two -----papers which he has sent to the Physical Review. A method 
for setting up a chain reaction is described in detail in 
these papers v;hich will appear in print in the near f'ut-
ure unless something is done to prevent their publication. 

I have discussed this and other aspects of the 
situation with Dr. Vli[;ner of Princeton University and Dr. 
Szilard in the li~ht of the information which is at pres-
ent available. They will let you have a short memoran-
dum informing you of the pro5ress made since October last 
year, so that you may be able to take such action as you 
think necessary in the circumstances. You will see that 
the work of Dr. Szilard has proceeded along a line en-
tirely .different from that pursued by Joliot in France, 
about whose work you may have seen reports in the papers. 

Yours very truly, 

i ·~· 
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Dr. Alexander Sachs 
c/o Lehman Corporation 
One South William Street 
New .York City 

Dear Dr. Sachs: 

. r · · ... • ..... 

s c b. s , 

1k tJL 

March 7, 1940 

I understand that you are :familiar vlith the sit
uation which has arisen in connection with the study o:f 
uranium, and that thanks to your disinterested interven
tion in October some support will now be forthcoming :for 
certain experiments on uranium. 

Last year, when I realized the danger which 
might arise out o:f this situation, I thought it my duty 
to draw the attention o:f the administration to this point. 
You will perhaps remember that in the letter which I ad
dressed to the President I also mentioned the :fact that 
C.F. von Weizsaecker, son o:f the German Secretary o:f 
State von Weizsaecker, was collaborating with a group o:f 
chemists working on uranium at one o:f the Kaiser Wilhelm 
Institutes, namely the Institute o:f Chemistry. I have 
now learneq that this research is being carried out in 
great secrecy~ and that it has been extended to another 
o:f the Kaiser Wilhelm Institutes, the Institute o:f Phys
ics. This Institute has been taken over by the govern
ment, and a group of physicists is now working there on 
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uranium under the leadership of Weizsaecker in collabor
ation with the group of chemists at the Institute of 
Chemistry. 

Should you think it advisable to relay this in
formation to the administration in Washington, please 
consider yourself free to do so. Would you perhaps be 
kind enough to let me know whether you in~end to forward 
this information? 

Dr. Szilard has shown me the manuscripts of two 

A method 
papers which he has sent to ~~~_pEysical Review. ~ ... - ._.... ---------- --
for setting up a chain reaction is described in detail in 
these papers v1hich will appear in print in the near fut-
ure unless something is done to prevent their publication. 

I have discussed this and other aspects of the 
s itl- ... with Dr. Wigner of Princeton University and Dr. 
Szi..Lc.u. ...... t he light of the information which is at pres-
ent available. They will let you have a short memoran
dum informing you of the progress made since October last 
year, so that you may be able to take such action as you 
think necessary in the circumstances. You will see that 
the work of Dr. Szilard has proceeded along a line en
tirely .different from that pursued by Joliet in France, 
about whose work you may have seen reports in the papers. 

Yours very truly, 
-
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Deo.r :UJ:.~ . 'i'n t e : 

I am anxl OU$ tha t 

, - ~ .. .. .., ';:OUJ.U. 08 J{ ::i..UU . 11 <r.~ ~~1 t o 
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THE PHYmCAL REVIEW 

REVIEWS OF MODERN PHYSICS 

Conductrd by 

THE AMERICAN PHYSICAL SOCIETY 

JOHN T. TATE, Manatlnt &/ltor 

Unl~r&tty of Minn esota , Minntapol/3, Minn., U . S . A 

Il r . LE'o Szilo.rd 
[inr, 1 ~. ·~!'OY.~ Eoto}. 
~2') ·::r r-t 115 :~t~cct 
l:c~·r Yorl- , Fer:: Yorl: 

llc:'.T" nr . :..::: i) n-:-d : 

April S , 1'340 

Your ;o::> ~"' O:: Ol' " ., iver -:;e· .'; -:'k .in r ~ l"'~ · c t ; o•1 i. ::-:1 n S;:s tor1 Co:-·-., 0 '-" (1 n:' 
P!·:'n i tlT.1 o..:.rl s~.::~o.:: " ·:riD 110 ;>11 1J'Lis hcd i n !T'~ }J""V<' J C'.L - ~ ;:;v · · -~ . Cicl t :lC 

other hc.nn, T re~J. t lv1.t it ~ 'to •J :~u he C0'1 0E'US"' ~ c;: on•evr'-lrt , nflrti ~ n]_ 'l!"l~· 

in t he :~•d:;J· orlu ction. I .shm tld J;h:i nk l:; o o 'Lhnt y ou ni rt;ht ·:ri sh t.c - odif~· 
r>".rts of it i n tho lir.;J:tt of '7!0 r •' rccon.t o~ncr-i""nvtts , m.rt icub.rJ.·· t~ ose 
of l)1JI:':'1 il'1: ' o..nd !~iflr . 

( 

Si:lcc•·;u T olt 
T8.te , 

J'!'T:3 
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THE PHYSICAL REVIEW 

REVIEWS OF MODERN PHYSICS 

Conducted by 

THE AMERICAN PHYSICAL SOCIETY 
JOHN T. TATE, Mana,lnf Edilor 

Uni11ersity of Minnesota , Minneapolis, Minn., U . S . A. 

Dr . LE'o Szilard 
l:i nrr 1 & C!"CTV'!l Eotel 
12l ~~at 116 Street 
Em·r Yor1r , !Te'\'T York 

TlA~r Dr . Szilard : 

Bk .{ G @) 

April 8 , 1940 

Your !1e.rer on 11 :9i ver rr,e· f; ';hr.in r~n[ • cti o·. i.::1 n s. stem ComnosP.d o 
Franitm a.::1d Cc.!"bo::1 11 nill he "llb.Li shccl in 'TT"~} V'~ JC ".L '1io:VTE;; . On t he 
other hand, I feel tha.t it .1 01J- . d h e conr ensro r -:omev;'rwt , narticula.rl~r 

in t he introduction . I .sho· ld -~hink too t.bnt you ni rrht fish to ;-:odif;r 
parts of it in the light of ~or·~ recent f'Y C'ci ""P."'t s , n1:1. rticularly t ose 
of Dun in:; a.nd J.~ ie r • 

• rr'T : 3 
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•pril 11, 1940 

Deu Dr. !intteinJ 

In connGction with your i.:l1port.a.nt coarmunic6tion ot 
M&roh 7th 1n regnrd to t.he rel!e~Jrch in urnnium E.nd its bearina 
on nut.1one.l deton!e, I wrote to thf) ire&ident on :.lf,rch 15th, 
ne per enolo~Gd oopy, &nd have at first received ~n ncknow
le<.lgaent from his secretary, c.ienoral Watson. .Lt would appear 
tb:·t upon hie return to Weahio~ton &ft.9r hi~ trip to the 
Canal Zone; he deoided to adopt t o procodur~ eu[;goetcd in tlf 
original comuu.mice.tion. Accordinf;ly, I re:oe1 Y~Dd on Saturday, 
April l~th, a lettor of his de.te il April 5th lfhich Yl t\8 poat
morked fro;n Wuehi.l1aton on April l~~ t.h, Gat;O P.ld., - A delay 
llhich 1a underatande.ble 1n view of th& tragic intet·u.atioJVJ. 
o~curronc& of the intervening •~ok. In the wake of that 
lGttor I r.Ueo re>ce1 ved on the lHh a note trora G~neral 
rl•tson dated the 5th, · and, in !urth<Sr~nce of & t elephone 
c~ll on s~turday, Dr. Briggs's lett~r of the 15th. 

tlut.ur&ll.y, h·nvlng been br-ought into th i:: orbit of 
thin prol;)lem by Dr. SzUetrd, .I h1~ ve been in contim.1ous touch 
v:ith him at every ot6.ce of the: duvdoprnente t.nd ov~r thia 
~cckend und pP.rtiaularly today •e h~ve diecu~aed uspects or 
·the a.ppropri r.to procedure for tho forthcoming conference 
tthlcb the Praoident has inttruct ;ld Ooneraa.l 'V~f.tson nd Dr. 
Uriggs to arren~e i~ conformity with tbe ide&e i mplicit in 
your origin&l letter. Way I ~dd th t•.t in t.h*i 1nterost of assur
ing an adequ.stc scale for the e:x'Jeri:nant.at1on nnd 11 right ten1po 
for the work it will be mo~t bel§ful if you could sea your way 
to attenging, e.lont; with Dre. V.i.~ner and 8zilnrd1 e e I a:n sure 
thi!A.t t.he ?resident "ould. feel all th3 more confident e.nd woulc1 
bo d~lightod to know th&t ony protruu th~t 1• worked out will 
have h&d yoUl' 2agftcious coOp$r&tion and your Gpproval. 

I am lookins forward to aeeing you and conferring 
with you bofor& the meeting which, oaing to ths exi~encios of 
eon!erence and the deTelopmellt of a ooordinata pollc7, adght. 
require poR tpou~ment.. 

Dl". Albert Einetei.ll, 
112 •arcar Road, 
Princeton, w. J. 

Iour-1 a1ncerely, 

. .. 
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UNDER 
KNOTT MANAGEMENT 

TEL-EPHONE 

UNIVERS I TY 4-2700 

420 WEST 116-r~ STREET 

NEW YORK 

OPPOSilt C O LUMBIA UNIVERSITY 

Ap1•il 16, 1840 

Dr. John T. Ta te, &litor 
Phy '='1cal Hev1ew 
Uni V(·n•s5. tv of Minnesota 
Minneupolls~ Minn . 

Dear Dr. Tato: 

Mnny tbonks for your letter of April 8. 

F )l l t)'·':i.nr; your suggestion I shall send you a 

ner; m:,n 1 'SCl'i Dt in '·h:ich I shall attempt to 

shorten the paper. Apart from renriting the 

introduction tho _paper could perhaps be short-

ned by shi f'tin~ some of: the purely arithmot-

ical parts of the paper into an appendix, \"Jhich 

could be sot L~ small type. 

I i'eol, honever, that perhaps I ouGht to 

refrain from m' difyi~ the paper in the l:tght 

of more r ec ent Gxperimcnts. If there is con-

siderablE:J d olay in tho printing of this paper , 

and 1f much additiona l lnformation becomes 

available, it ,ill probably be necessary to add 

PLAN TO VISIT Nt:W YORK WORLD'S .fAIR 
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a short nots in proor. This note could then 

t a kG into acco1mt ~ 11 addi ti ona.l inforrna tion. 

Yours sincerely, 

(Leo Szilard) 

. ' 

-
/ 
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Statemont bj Dr. Sacha. 

u.J 
Early in March I XKII re~eived a letter by Dr. Einstein. in 

which he informed me tl1nt ho hnd learned from r~liable sources 

that work on uranium in Gormnny is being carried out 1n great 

secrecy and on a very larce scale. I understand thnt this inform

ation is confirmed by Prof. Debyo who recently came from Germany. 

Dr. Einstein wrote me thnt Dr. Szilard has written a detailed 

paper on the possibility of chain reactions in a system composed 

of uranium and graphite, and that this paper has bc~n sent to 

the Physical Review, nnd Dr. EinstQin raised tho question of 

secrecy in connection with all this work. At the same time. Dr. 

Einstein asked Dr. Szilard to submit a memorandum on the possible 

bearing of Dr. Fermi's and Dr. Szilard's work on auestions of 
(A. , ?...2, ['1+0) -

national defense, which mcnoran~ I h~ve in the meantime received. 

Accordingly. I . submitted his communication to the President. and 

upon the President's return from his trip in the Canal Zone I ~as 

advised by him thnt he r...ad o.slced his Secretary, Gcne:T'e.l Watson, 

to arra.nge another meot1ng in Washington. with Dr. Briggs and 

the 1 .. epreaentatives ·or the Army and llavy ~..kamt ·and others . 

General Watson, on tho se.me date. asked. for suggestions .from Dr .. 

Einstein and myself as to tho aupplcmantary names for attendance 

nt this conference, and so. through the kind ofrices and direction 

of Dr. Briggs. this conference bas resulted. 
(A-~ 'l), A-4-D) 

This week• having heard from Dr. Einstein that he could not 

attend, I had the pler.. sure of calling on h1m and hearing his views. 

He told me that he hac. discussed tho scient1ric aspects with Dr. 

Wiener and emphasized his conviction aa to the importance of cre

ating conditions undoi· which the uork can be pursued on an ade

quate seal• .. He ·also discussed nome aspects ~ ·organization nr.d 



. . Statement by Dr• Saoha 

so1.1.[;ht my v1ewa on the. t. but this can be deferred for a later sta(e ot thia conference. 
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s.b.s I 

M~mbcr Socieci~• : 

American Physical Society 

Optical Society of America 

Acoustical Society of America 

Society of Rheology 

AMERICAN INSTITUTE OF PHYSICS 
Iocorporat~d 

1n FIFTH AVENUE, NEW YORK 

lLay ZO,. 1940 

American Association of Physics Teachers 

Prcfesoor John T. Tate 
The ?~~~icnl Rcvieu 
Un ·v6r:3i.~J or 11 n~eoota 

Minna-apolia , Mir..naRota. 

Dear Professor Tate: 

On Fe r:ur;.ry l:'St~ you se;1.t ma a short article 
by Dr. too Szilard on " Jh ·err;ent Chain -qeaotion 
in Systo~ C~osed of u~~ium and Carbon" for 
pu.Hica-tio:"'l. :ir. "' .!.~ r~rrc ·~JJ rr::v r~ \V en. Dr. Szilard 
releas~d tile art·cl.::. I:::.~?. s :n··ch as 9C have not 
received ~!is :r'elcuae fro- "):r .. Stdls.rd,. I am ~ 

turnir:.r; t :e !l'>'lli usori,:?t to ·rou. 

lll<'l.eline u. Mitchell 
Publications !funager 

nrnro/pl 
enol. / 
eea Dr. LGo Szilard V 

TJ ? 

PAUL E. KLOPITEQ 

CHAIRMAN 

GEORQii: B. PEORAM 

IIECRETARY 

JOHN T. TATE 

AOVIaER ON PUILICATIONI 

HENRY A. BARTON 

DIAI:CTOft 

MADILINI M. MITCHELL 

,.UBLICATION8 MANAOift 
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Dr. Lyman J. Brigga, Director 
National Bureau of Standards 
Washington, D. c. 
Dear Dr. Briggs 

Kay 23~ 1940 

Enclosed you will rtnd a copy ot a letter 

to Dr. Tate which I wrote in pursuance or the 

course upon which we decided during our last 

d1acuaa1on on April 27. 

(Leo sa llard) 
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1'i.ay 30, 1940 

Plense .find enclosed mc·mOl' o.ndurr. for , Dr . Urey of 11ay 30, 1940. 

In addition to the items included in the above-mentioned memorandum 

the .followiJ"l6 points s e em to require attention. 

a. It is important t!.~ t Dr. Urey and the non-governmental 

members of the Special Advisory Committee be authorized · to invest'i

gate whether there is e. possibility of mining uranium ore in the 

rlelgain Co.n go and ·-transporting it to this country under the present 

conditions. If it is c onsi dered pr Amature f or· -c ~e Government to 

buy any uranium ore p erhaps· some- arrangerr.en t c ould be made with 

Dr. Sengier, the ma na g ing dire c tor of t he Uni on Miniere who is 

. ~t present in New ~·ork, or throu rrh the Bel~ian Gov ernrn f.: nt in exile 

t;ha t uranium ore be brou13h t to ·the United States •Ji -c h the ass1stance 

of the United . States Government, the Belgian company retaining the 

-citle of this ore · but committinq itself not to re-export it 'llithout 

special permission. It is impossible to kno·:t '.'Jhethe r .such and 

o-cher altern~tive s~lution s are .f easible, unless a p reliminary in-

quiry is made, and it is not advisable to make sucn an inquiry with- · 

out proper authorization. 

b. It appears neqes sary that some experimentation be started 

at once by· industrial fir· rr.s v1ho are willing to supply 10 to 20 tons 

of uranium metal at about six months notice. It is necessary that 
I 

~ne non-governmental members 'of the Special A~visory Committee and 
·. t.~ ~~ a.e. t:,~ . 

:Cr . Urey should be in a posit-ion of approaching -.;.::::_)jon ... this sub-

ject ai.'ld should .feel authorized to do so. 
<. 

c. It would be desjrable tl~t Dr. Urey and the non-governmen

tal membe.rs o.f the ·special Advisory Committee should form the 

, f)J _ I h. //:?;{o . nucleus for a board of . trustees and work out the ~~~,for some 
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for some non-profit or.: :.n:l,:. at ion which \'lould C.·::.._::::..:;-c . .:-~:.::-o-r~.:.--:.:·.: ·.:.-

'G-ist" jp tb~1;- ·---~..:. ~ · J·.·~·~--<· --::-.:-:cn . ··,_:::d'-S.r..:.~- J...~tr!·:-:-.::..::.:-..k betwoon the 

I L~ v:Y.~"· 1d 
G'overnmont und tho(lub , ·'t'!l~Orion . I.f such an organizati on were 

form ed 'the physicists ou:ht to be encouraged to t ake out patents 

i'or t;heir inventions ·h:'Lch ~uld be assigned eith Hr to this non.Cc -h' . ..,..:_ V"-

pri>fit organization or to the Gov ernment. In any case the Govern-

ment would thus be safeguarded a~ainst havins to pay royalties 

for th~ . use of such inventi ons , v!l-Ji ch otherwise might be patented 

.. by industrial firms whose research employees begin to show in-

creasing interest in tLis f'ield of developmen t. 

In this connection the nu es tion has to be raised whether 

.In order to do so in it is possible to keep su~n patents secret . 
(~·!~~~:; 

an adequate way it mi ri: t be advisable to ~odify the present · 1~~ 

Such a modification of the present law our::ht o f course not to . be 

made exclusively wj.th a v iew to invent;ion s cQnc erning .chain reac- · 

tions but also v1 :i th a viev1 to a ll inventions ··,hic h have i mpcrtant 

ap plica:,ions in natione.l cc-fen se . 'l,heD physicis ts s.nd engineers 

ought not t o be deprived ol ti·1e stimulus arising out of ' the possi-

bilit;y o.f patentin ·~ .~!: ir invent1~Ln!.s •\Y"J.d at ti'!e same time collabo
t- ct_ 

ratin~ with the. Govern J. tGnt in 'b±-;:;:;.~ e f:Cort to keep cer~ain of 

these inyentions secre t . 

J 
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THE UNIVERSITY OF MANCHESTER. 

DEPARTMENT O F CH E MIST RY 

PROFESSOR M . POLANYI June lGth 191:0 . 
TELEPHONE , AROWICK 2681 . 

Dear &!ilard, 

I run in-:;c r cctcd at 'che r;; o;~cnt :i..11 .... ev.i.s i n;:,: o. u~t!1oC:. :..'o:!.' ~~~ c ·--n~ ~ .., 'cc.tion 
o:' tl1e li ·:t1Jc isoto:!_1e of 11·ca...Ylitu.' · I J-1 t~i tl:~'.t t l1is i ~; c .. ~ .. , ,~ 1j ' · t ,r .. · ·tl~L ~""~"'- c. 
l o..r.::.:e nw l~ )cr of \ ro :~:crs m:e r: 1::· .::,-•"'r:'L "nc, :i.11. o· · c~.er 110t · ~ o · ·~;Jcc . : ' ';:. e I Oi.l~d 
lj. :c to as::: ~rou to hcl r> ::e . I ·.:ot'.l• l :_ ··:c 1:o ::no'.t !:mr far t::e · io:.·:: ~1as iJee11 
car::!.~ied out alrcad:r ~-n t 1e United 3to.tes GlH1 :':)ich is cons i clerc C. Jc: .c:.~e to be 
the r.'ost :!.'ror' iG:iJ1[ lin e of attac : . I i•clieve that t he cen tri :i..'\1._:nl r:.c t hocl 
in t he ::.'o:-r.: of c.. fractionation column , u.s s u....:'"'estc cl. l)y \..7:;:·e:r, i s ··;:_c 11ost 
ho)cful, but I have no e;~--erir ~~nt ol c:~erience of Pn3r·c :1i n.s o:.:' t!1e ' ~ ind d in 
conse r~uence O.o not t1·ust r.1y estimate ve r;; Emch. ~he 1 cethocl of C:lu:;ius seer.cs 
also c a:!_)a-ole o:::' ,-evelol)rtent to a )!'a::::tical)le 8.e~ree ·out o.sain I feel w c e!·tilil 
about thi3 ~ossibility. 

This letteT ,-rritten by an;:,rone 'but r:12•sel~ to a.n;:rone but yourself '!Oulcl. 
seem very silly lm t :U1 vieYr of our ol<l. f r :i.enclship you -~;'ill w c:i.e:!.~st:md the sort 
of !.'.ci..vice I neccl in this t 1atter. j -y onl~r t ou1Jle is ~'O'I.ll' t.ur'illino 1css to 

/ 

IT.L ite letters but may I J?l ease assure you t hat t h is n ay be r en.lly iJ,il_')Ol'tol1t , both 
to r.:e and to r.w ollabor.:-.tors in t he Ph:·:;ics ~e:::> artJ.-.ent here . 

·.:e are n ot in hi :..;h s:;?iri ts here at the moment but are sufficiently 
e oiil) Osed to ca.rr:r on nith 1rorlc eve 11 t t:ou::;h it may not 1)e of i 1,-c. edio.te utili·(;~r ~'o_ 
the 1rar but , of course , all other interests a1·e aluost cor :!_J l c tcly effaced.. I 
h ope tha.t I may yet see you .:md .!i:.::ner a ::;ain e . .nd Yroult1 be c:ra-:;e~"ul t o receive a 
lette r from either of you . ~ 

:Ul' . Leo Szilard, 
? U:!_)in Physics Laboratories , 
Colwiliia University, 

Yours ever, 

I 



THE UNIVERSITY OF WISCONSIN 

DEPARTMENT OF PHYSICS 

Dr. Leo Szilard 
Department of Physics 
Columbia University 
New York City 

Dea.r Szilard: 

MADISON 

June 20, 1940. 

I should lilce to thank you for the many discussions we have had 
in New York and for your hospitality . It seems to me t ' .at :.natters 
would be helped along very much if the intermediate experi~ent could 
be performed and if the set up could be kept flexible . lviy impression 
is that in 1·iork of this type practical success in a limited tit:1~e may 
depe nd considerably on detailed planning recardins the ease of assem
bley and flexibility. I still think that more rapid progress will be 
achieved by arrang ing an intermediate or full scale experiment rather 
than by careful measurement. 

Sincerely yours, 

~M~ 
G. Breit 

. 
A 



June 24, 1940 

~ORANDUM 

In the memorandum which was submitted in the course of a meeting 

held under the chairmanship of Dr. Brigg s on April 27, 1940, I dis-

cussed the possibility of using u r anium as a source of power for the 

purpose of driving naval vessels. In the case of a chain reactton 

maintained in a system composed of carbon and uranium a conservative 

estimate leads to the prediction that one ton of uranium will be equiva-

lent to about 3,000 tons of oil. Certain recent ~evelopments make 

it appear conceivable that the conditions can be so chosen as to obtain 

from 1 ton of uranium as much power as from about 4.~ ~·4~ tons 

of oil. Professor Louis A. Turner of Princeton sent me a manuscript 

in which this possibility is discussed. In discussions which Dr. Turner 

had with Dr. Wigner and myself he expressed his willingness to have 

the publication of his paper delayed if required. Certain observations 

made by Macmillan and Abel son which were published in the June 15th 

issue of the Physical Review opened up the way for investigating the 

potential possibility d l scussed by Dr. Turner. By following up the 

work of Macmillan and Abelson a nd by carryi ng out the contemplated 

general survey of the nuclear constants it will be possible to decide 

whether 1 ton of uranium 11 burned 11 in a system composed of uranium and 

carbon is capable of supplying as much power as e1.. t,.v rn.-..'~;.__ t~'ns 

of oil or whether it is only capable of supplying as much power as 

3,000 tons of oil, the previously given conse~at·i ve estimate. 

J( ,. n-v~ 
(Leo Szilard) 

I 
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I 

I 
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June 24, 1940 

MElJORANDUM 
I 

In the memorandum whi ch was submitted in the course of·a meeting 

held und er t he chairmans h ip of Dr. Briggs on ~pr il 27 , 1940, I dis-

cussed the possibility of using u :canium as a source of povrer for the 

purpose of driving naval ves sels . In the case of a cha in reaction 

maintained in a system compose d. of carbon and uranium a conservative 

estimate leads to the prediction that one ton of uranium v1ill be equiva-

lent to about 3,000 tons of oil. Certain recent ~evelopments make 

it appear conceivable that the conditions can be so chosen as to obtain 

from 1 ton of uranium as much power as from about a.~ /k4.o.·4~ tons 

of oil. Professor Louis • Turner of Princeton sent me a manuscript 

in which this possibility is discussed. In discussions which Dr . Turner 

had with Dr. Wigner and myself he expressed his willingness to have 

the publication of his paper delayed if required. Certain observations 

made by Iviacmillan and Abelson w~1i ch v1ere published in the June 15th 

issue of t he Physic a l · .eview opened up the way for investjgating the 

potential possibility d l scussed by Dr . 'l'urner. By following up the 

work of l/ acmillan and Abelson a nd by carrying out the contempla ted 

general survey of the nuclear constant s it will be possible to decide 

whether 1 ton of uranium 11 burned 11 in a system composed of uranium and 

c a rbon is capable of supplying as much power as "'- ;iv n-a..-..'.?4~ tons 

of oil or vvhether it is only capable of supplying as much power as 

3,000 tons of oil, the previously given;~~·~~imate . 

(Leo Szilard) 

____ _. ~- -- - -J 
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If this small ~ cale experiment gives an encouraging re
sult then we ought to attempt to obtain plates of beryllium 
metal, for instance plates of sizes 5 x 15 x 15 em and other 
plates 5 x 5 x 10 em. Such plates used in co~ction with a 
cube of uranium metal can be so arranged as to have a cubic 
layer of beryllium b em thick surrounding the uranium cube. 
Each uranium cube would require four of the smaller and two o~ 
the larger type beryllimn plates. The use af beryllium might 
be of marked advantage ~en if the cross-section for the knock 
out process ·were as low as lO-c5cm2 for uranium fission neutrons. 

(Leo Szilard) 

July 4, 1940 

MEMORANDUM 

If we used in the chain reaction experiment uranium spheres of 
,/ 

5 em. diameter surrounded by 2t em. layer of beryllium metal we would 
have about six times as much volume of beryllium as uranium and taking .J 

into consideration the ratios of the densities about i as much ber7llium 
as uranium. &ssuming that beryllium metal may be bought at a price 
of tlO.OO per lb. and uranimn metal at a price of i5.00 per lb., 10 tona 
of uranium \metal ~ill be about ~100,000 . and 5 tona .of beryllium would 
be ilOO,OOO. making a total of ~200,000. 
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Professor E. W1gnor 
c/o Physics Department 
Un:i. vel'nl ty of 1Uch1gan 
Ann Arb Ol", I1li ch1go.n 

Dear Wign er: 

420 West ll6th Street 
New York City 
July 6 1 1940 

I am end. osing e. letter wh:loh I just had from 
Polnnyl and which does not sound very Cheerful. I am e~barassed about answering his question since I bolievc tho.t no informA.tion should be sent abroad. Howevor, I ohall perhaps try to write up ro mething and give it to Urey with t he re~uest of passing it on if Urey i s w:;.lll nf; to tske the respons~bili ty. 

I now believe that yon r :i' \:)sisna.tion v:an (jXnctly the right thing to do e.nd ths. t it Hill n a v e so.1:0 b eneficial effGct . Urey did not un6.orstnnd your lett~:n• but Brir.;g :J C.id. I hope that eventually somo frrunew.Jrk will bo set UJ) fur' t.he work on uranium and tho. t I shE.!ll then be in 7.1: e :pos 1 tion of peJ•suo.ding you to collabol'ate, but .t'or ·che l; il.iG be~n5 t ' ere is an lncre asing amount of confusion and a constant char..g c of t h e pe rsonnel of C•.)mmi ttees con cern~ n,~ uraniwn and n g l"Ow'tng di s s a tis faction on my part as nell as on the part of Sachs. I a.li'1o st roah.Eldd t .ne poj.nt; of follo•tdn~ ~pur ex amp le. I had a g r o ·:in ::: S1l Sp icion 
dul'1 nr~ the last fortni Ght t.hn t F·?G I'run' s Cunception concel'•ning t _'le role ·:,hich I nm ~oin~ t o play n the work is very far frorr. my o·:m conC8J'tion. Finally I decided to oxr) luin to him the stand Hlllch I propos e to t uk EJ in conn e ction with the principle which in involved e.nd Hsk him to t o. lce e.ny d e c :i. ninn v;hi ch m.'ly be re quired i n ttd s conn oc ti C'n As soon a s p os s ible. 'No. turall.r he v.rill consult l-"'e r'!l11 be:t'ore doing so. I run wri t J ng ~~ou on t l1is in order to keep you :i.nforrr.ed but I do not th:Jnk t.hn t you ought to intervene in any \"Jay. Sachs is very much aroused by the way :.i.n '.vb :i..ch matters are 'Grco. ted in riashingt on on the part of Bri p:gs and fni" t ho pi' osent I hevo to restrain him from taking the if13.'"ter• up w1th the \'ihite House . As far as Wheeler is conocrnGd I do not t.hinir that BrE)it or you neod to worry abnue this aopGct for tho present. I am kGeping him cons tun tly in nind and I believe I can conv lnoe Pogrrun vei'Y soon that only part of the necessary experiments can be d ; ne s.t Columbia and thn'l:i a. oollo.borution with other univeraitiGa is essential . I am ene~a~~gg a copy of a letter I wrote to Wheeler some time ago to shJw you the line which I am taking in the meantime. 

I shall ba very glad to see Dr. Torda if I hear from har. 

Yours, 

(Leo Szllard) 



Dear D:t'e1.t, 

420 West ll6th Street 
Nevr Yo:~.>k City 
July 6, 19 40 

Many thanks for your latter. Following the con·versa tion 
we had on our way from Washing t on to New York. I have given some 
thought to the issue men tl oned in your letter and I am now entirely 
convctnced. to youi· point of view. Conse quently, I am takine a strong 
stand in favor of an E>Xper~Ltnent on as large 11 scale as po.snible. 
Th:ls l'1rgo scale experiment, or some 1nt 8 rrr~edia t.s experiment, operat
ing 'N ith e.t leRst five t \1ns o f uranium OUt~ht to have the rlght-of'
·way b ef r~ro the 0one ral survey of the neuclei values tnvolvod. Never
theless, t h:is general su.rvoy ,_.,~.11 also .havo to be carri ed out. 

'lhere is another point about w.b:i.ch I beCt=!me converted 
to youl' opinion. I n ow t..l'J :l n l<: ths. t stq;s sh :)i.,ld be taken to pPevent 
C8rtP..1 n publications in Nature ond the Procertinr; s of t he Royal 
Soo:i.ety of London. '{ii'tll the collapse of Fra.P.ce there i.s an imnedi ate 
danger t.i1a t J oliot a nd his co-workers wj.ll o tur t publishing so me thing 
of their previ ous work in thee o per10dicala. 

On the ot~cr hand I f ee l even more stron t;ly thun before 
tha li y·)lli' a tten:pt to pr ~wen t publi C!l. ticn will brea k d own unless we 
crea te a ae. t ,_sfaatory au.bntJtu to 1.:.~. the f orrn of s ome private j.~nb
l:l.oa tion. If thft ls not d m0 th e r e will be a g r:) :;.ing tondoncy 
t<J i•mrds indulzo nce and fin9.1ly ;:;;:racti.caJ..J.y ev z.!rything will be p<.l.b
li s.hGd as it has been in the past, I wonder whether y ou h~ve given 
th~1 matter fu.rther thvught since y '.'lv r return to Madison. 

With kindest regords. 

Yours, 

(Leo Sz i lal"d) 



DEPARTMENT OF PHYSfCS 

Dr.Leo Szilard 
420 W.ll6th St. 
New York City 

Dear Szilard: 

THE UNIVERSITY OF WISCONSIN 

MADISON 

July 16 1 1940. 

I c~ sorry to be answering your letter with some delay. It 
is partly due to the fact that I have been waiting for a clar
ification of some official sides of the arrangements which have 
not materialized so far. 

I wonder whether you would consider it satisfactory to have 
a request from the President of the National Academy to the 
Royal Society in which he would ask for a return of manuscripts from the United States having a possible military value. The 
request could mention several subjects so as not to stress any 
one of them unduly. I do not see what can be done about French 
work. In a way it is to . our advantage if they publish it in 
England. If they do not the chances are large th~t they will 
publish in France or Germany. 

I have written to Tuve, Lawrence, DuBridge and Condon asking 
their opinion regarding the procedure with papers and asking to 
be informed concerning the spec"ial fields that interest them. 
I have received no objections and some encouragement . 

b 7 

F.ersonally I am in favor of having a fairly wide circulation 
of the papers. You will recall, however, that Briggs, Pegram and . Urey are not and that their reasons are of an official character. 
It would help me very much if you were to let me know who, in 
your opinion, should be informed of the contents of papers and 
in which branch of the subject. I believe that in the consider
ation of special cases there will probably not be many objec
tions. 

I am very glad to learn that you are considering large scale 
experiments. 

Sincerely, 

G.Breit 
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T~_e \<J, ole questio:1 of an uraniu.m.-car';Jon chain reaction in 

th · li 0 ht of the 104:0 .x:pe:elmcnts of rorci a..71d Szilard was the sub-

ject ~or d~scu sio~ by a special ~dvisory group asse~bled by Dr. 

~:..,2.~-;J;s to n.C:.vise t: o Dr82J.iU...r:l Co::!..lj.lttee . This groups; composed o"' 

me'!:; at the 3ureau of Sta.YJ.dards on June 13J) 1940. Aftel"' full discus -

sion., the rocmr_r.endation of the r;rou:p to the Ur::tnium Corr.;ni ttee was that 

funds s_1ould be soucht t;o support rasearch on the ur::LY1iu.r.1- carbo:1 ex-

per•iment e.lons two lin s: (A) fur~~cr measurements of the nuclear 

constants lnvoJ.IDd in t e proposed type of reaction; (B) exper::ments 

with a-r.oun ts of '.lran.iur.1 a.:'1d c rbon equal to bout o:J.e - fifth to one-

quarter of the B:(:OU...D.t that could be estir ated as the ninimurr. in which 

a chain reaction could sustain itself. It \Vas ostin:ated that about 

~)40 ,000 would be necessary for t' e further neasurer:-~ents of the ftu.'lda-

mental constants and that appro.xir.rately $ 100,000 t s vmrth of metallic 

uranium ancl pure gr phit would be needed for the "inte: ... .c:!ediate scale" 

experiment. 

The desirability of the r::1eaourorn nts of the nuclear con-

stants is obvious. It should bo renarked that the ir:.....rnediate value 

vill be to enable t_le "int ormedia te e.xper:i.nent" reco:ti'l.>nended. as nBn 

above, and, subsequently, a full-scale ex~~eriment, to be designed 

with more knowledge tha.Yl v10uld be possible without the :::n easure.!Ticnts 

U.."1der reco:rm endation "A" above . 

As to recorr..n endation "Bn, the "inter ediate experiment!? , 

the argument in its favor is the following. As nearly as can be 

estir a ted at present the s~nallest amount of materials necessary to 

secure a chain reaction with uranium and carbon would be 25 tons of 



t'.:'"'~-:liW.ii. :-:.;;tal :'.!'.d G, to::J.s o · :::.", _.~:'li -'·o . ~,his V!Ould represent a."l 

cxpe~d~t~rA o~ p~r~~us .soa,o· ·c . Ho~ever, even if thi s rather 

lar::_~e a~r1ou . .---1t of ma teric:. l v1ere in hana it would bo n.dvisable to 

proce ,:_,d o!1ly by Ptc:ces to set up the 1-:;ass o:f ma t erial pre8um.e d 

ne c essary for t ht-3 ch~in reac tlon . Measurements t 2ken on t h e be

havior of neutro!1s in int er r: edio.te amounts of the uraniu-n-carbon 

mixture ~ill not only be o:f the gr eatest v nlue in p r edicting the 

total amm.1.:.0.t of naterial necessary, but will be absolutely essential, 

rrom the standpoint of safety, to the persons who are working on 

the experiment. Since t he amount of rnaterial required for the chain 

reaction is certainly not in hand, and since it \vould cost a large 

sum of' money, it is obvious tha t progress should be att0m.9ted by 

stages, and it is believed that the first stae e should make use 

of not more th~! one-quarter of the amount which, so far as pre~ent 

knowledge goes, .wuld be t he minimum required for sustaining a chain 

reaction. It is not beli8ved that there would be any danger in 

vorking with this intermediate amotLYlt of' material, particularly 

since even this amount of material would not be put toge ther all 

at once but would be assembled in stae es and measuren e:nts taken at 

the several stages . Some questi on ha s been raised as to whether 

this intermediate experiment should be carried out in a tLYliversity 

laboratory or in some more isolated spot. Prof. Fermi thinks there 

would not be the slightest hazard in carrying out the experiment in 

any labor a tory. 
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Excerpt from bottom of p .6 to bottom of p . S 

The whole question of fu~ uranium-c arbon chain reaction in 
.. --- r--

the light of the 1940 experiments of Fermi and Szilard was the sub -

ject for discussion by a special advisory group assembled by Dr . 
I 

. Briggs to advise the Uranl ~ Committee . This group, comp osed of 

( Messrs . Brigr;s , Urey , Tuve , \"ligner, Breit , Fermi , Szilard and Pegram , 

f met at the Bureau of Standards on June 13, 1940. After full discus -

sion , the recommendation of the g roup to the Uranium Committee v1as that 

funds should be sought to support research on the uranium- carbon ex-

periment along two lines: (A) further measurements of the nuclear 

constants invo~d in the proposed type of reaction; (B) experiments 

with amounts of uranium and carbon equal to about one - fifth to one -

quarter of the amount that could be estimated as the minimum in vrhich 
~:----. 

a chain reaction could sustain itself. \It was estimated that about 
-( "::> 

~~40 , 000 would be necessary for the further measurements 'of the funda -

mental constants and that approximately :~~ 100 ,000 1 s worth of metallic 

uranium and pure gra})hite would be needed for the "intermediate scale 11 

experiment . 

The desirability of the measurements of the nuclear con-

stants is obvious . It should be remarke d that the Li111ediate value 

will be to enable the "intermediate experiment" recOL'1Jn. endeO. as 11 .!3 11 

above, and , subsequently, a full - scale experiment , to be designed 

with more knowledge than would be possible without the mea surenent s 

under recommendation 11 A11 above . 

As to recommendation "B11 , the ''intermediate exp eriment" , 

the argument in its favor is the following . As nearly as c an be 

estimated at present the smallest amount of materials necessary to 

secure a chain reaction with uranium and carbon would be 25 tons of 



uranium metal and 60 tons of ~raphite . This would represent an 

expenditure of perhaps ~ 1; 500, 000 . Howeve r, even if this rather 

large mnount of material were in hand it would be advisable to 

proceed only by stages to set up the mass of materi al pre ·mned 

necessary for the chain reaction . I'.Ieasurements taken on the be 

havior of neutrons in intermediate amounts of the uraniur.1 -carbon 

mixture will not only be of the greatest v alue in predicting the 

total amount of material necessary, but will be absolutely essential , 

from the standpoint of safety, to the persons who are working on 

the experiment . Since the amount of material required for the chain 

reaction is certainly not in hand, and since it woulci cost a large 

sum of money , it is obvious that progress should be attempted by 

stae,es , and it is believed tha t the first stase shoul make use 

of not more than one - quarter of the a~ount which, so far as presen t 

knowledge g oes, would be the minimum required for sustaininc; a chain 

reaction . It is not believed that there would be any danger in 

working with this intermediate amount of material, particularly 

since e ven this amount of material would not be-put together all 

at once but would be assembled in stages and measurements taken at 

the se v eral stages . Some question has been r aised as to whether 

this intermediate experiment should be carried out in a university 

laboratory or in some more isolated spot . Prof . Fermi thinks there 

woulci not be the slightest hazard in c arryin g out the experiment in 

any labor a tory . 
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Profaosor E. P. Vigner 
.Fine Ho.ll 
Princeton University 
Princeton, N.J. 

Dear Wignera 

.. 

420 West 116th Street 
New York City 

September 29, 1040 

You have asked me if I had any innome, t~e source of which 

is in Germany. I 

Prior to March 1933 I had an income from the German Gen• 

eral Electric Co.' (A. E. G.), Berlin, consisting in royalties 

and consultant's tee amounting to about$ 3000,- per annum. 

~e agreement from which th~s income was derived was terminated 

befo~e llaroh 1933, and I received no 

after that date. · 

'· I 
payments from the A. E. G. 

/ 
·! 
• 

After March 1933 the only s ource of income which could 

perhaps be considered as fro:zn;.German origin was an agreement 

concluded with the Berlin office of Phillips, a well-known Dutch 

industrial corporation, before !.'arch 1933. This aereement pro

vided for the payment of royal~ies to me in the amount of about 

~ 250.- per annum. The agreement was terminated in or before 

1938, ~d no income from this source was forthcoming after 1938. 

Yours sincerely, 

, .. 
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November 22, 1940 

Note to Physical Review 

In a previous letter to the Physical Review dated 

and a more detailed paper dated 
are both 

which xx in press 

I have shown that we may expect to be able to maintain a 

divergent neuclear chain reaction in a system composed of 

uranium and carbon. The particular system discussed was so 

designed as to require a comparatively small amount of uranium 

and this end was achieved by having a lattice of comparatively 

small uranium spheres embedded in a large mass of graphite. 

The spheres of uranium of 4-8 om. radius may thus be used and 

the total ?mount of uranium required may be expected to fall 

almost with : .-t the square of the radius in this interval. 

I 

J 

The particular system which was discussed in detail in these 

papers consisted of a lattice of uranium spher~ the individual 

spheres having a high density a~~-~~-~~~e.-~!:~----~~er~~!~(' ~ 
. ma~~ t~d; of 1 ~ cmJ :emb:d.,de·~~~-~ - ~ ~- ~~rg~ __ IDJ- .s~ ... 9.~~-~,Z:~P~!_;::J . _I} was 
~,;/( /"'?' r:~ ,:"'C) ~4--L~. ~- ~...y.<-:.-..~~~., ....... ~y /{"". "'-......-y--
': sho~ that even if carbon had a noticeable abs rp!ion which could 

• .. . . ~ #-')-. 't'....6 ·<fl('.,.l'~# ~..,_~ _,(~..,Lt.,.. -'( 

be measured with the ne thod ~;gd w-ate£lr•'in th paper, a divergent 
f 

' chain reaction could be maintained in such a sya ::~./~e purpose 

of the pr esent note is to communicate a method by which the number 

of fast neutrons generated in the system is one thermal neutron 

which ·is absorbed by uranium within the system can be increased 

thereby making conditions for maintaining a chain reaction more 

favorable. This method consists in introducing beryllium into 

to the fast neutrons emitted from the uranium before these 

neutrons have been appreciably slowed doW? by collisions with 



secord page 6 rote to Phys i cal Review Nov. 22,194 

c.;t ~ ~ = "-
carbon. Since the abo .. // found "that a considerable fraction of 

neutrons emitted in fission which is caused by thermal neutrons 

have energies above the disassociation energy of beryllium, we 

may expect that a fraction of the fast neutrons emitted from 

uranium will liberate further neutrons by disint~~A~ing the 

the beryllium. ~~ ;pp9ars worth empbasi~~~B taQi)it~he over 

all cross section of such a disinteGration process of beryllium 
/t>-z.s- L. ~ 

were as low as lo to 25 aq. em. we still ~ obtain an increase 
/0 ~ ~S""o/o 

in neutrons of *~ ~by surrounding each uranium sphere with a 

spherical layer of metallic beryllium having a thickness of 5 em. 

The total amount of beryllium required would in this arrangement 

be about in weight of the amount of uranium used.~ 

xbwx% fcrr this reason and also because the beryllium is concentrated 

in location where the thermal neutrons density is lowest the capture 

cross section of beryllium for thermal neutrons ~ould be considerably 

higher than that of carbon without appreciably decreasing the ef

ficiency of the arrangement for the purpose of maintaining a chain 

-· 
reaction, 
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n '. r-,--,1-n 
.... - .. ~- ·- • J. 

~-bout 

Be2:ylliur.1 mE.y be usee> for instc..nce :.n the :~or-:--·1 of sphc::icD.l ;:.!Jells 

\thich surrouna .:1. sn. ere of u::.~c:,_n ium !"fletc;.l, tt1e ::::-e.dius o: the v.:-2nil.F'! 

snt1ere bein._:, for inst.:mce 3 cr1 c:mu the thiclme~;s of t!1e bel'yl _ ."U'll b:-lCl::. 

being a.bout 5 em. 

:3eryll ·u:n :'12-Y also be used in the :orr-i of o. srhe:..~e of c."bout 2 c'": 

radius surround by a s~ erical shell of urcniu~ ~etal ~htch ~ndc uu i~ 

tv;o henlis-ohericc:tl shells, t. e U_f.niur1 metz.l hc:Vi::l~~ e. de. sity 0. w! Ol'G 

than 9 ~G n er cc , preferably a density of about 13 ~~ uc~ cc, ~n~ ~~c 

u:-e.niU Fl shell h8.vin:; a. thic1mess of about 3 c--:1 or :r:ore. J.'his o..r:~· a:1..;e-

ment is less efficient fror.1 the point of viev of the cbain rc~ctic~ 

~etnl which at present is rf.ther expensive . 

3eryl _ iurJ !:18.y be used. ..:.n the forr1 of a cylL1c: .. ica_ c.::.·::..-c-: Je'· ,en-;, 

in \7!1ic~ case ':re haye song cylinC:.ers of urc-•.:niur: sur round.ed. oy a c_yl:i!1-

drical s'Oherical shell of berylliu:-: Y:1etal or cylindrical , , . 
00<-GS 

liu~ surrounded by a cylindrical shell of ur~niu~ r.Jet&l. 

of the cylindrical arran~enent this second alterative, i . e . ht7·~~ ~~e 

ura~ium outside and the beryllium inside is al~ost e~u~lly sao~ as t~e 

ot}l.er e.rr8.n;;senent , nane ly having the berylliuf'J ou~:sicie 2.nd :::~e u:-c.n:L·~'-,.,. 

inside, fror.1 the uoint of view of the e 0 iciency of the chain reaction, 

c-~:d it has the e.dve.nte.ge of' requiring a smaller total amount of bel-yl -

l iur.1 . 
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Pla~1e J_r · ;;.n-::;emcnt as s~o ·-n ;_n • i -;ure . 

0 -·~' .... 

c..-~., c - li~:e co: s .ruction as shovm in fL.,u r e . 
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com·.-:Jound containin:; 60% of bio·--:uth, ::1e ltin.::; at L~6°, ::o\'.rin -; :.::1 :->iie e.. 

uraniu~ tube i~side a u~aniu~ cylinde~. Th:s ~dtho~ can be use~ only 

if cyl inC.rical bo · ies of u::an ::.u·r!1 are cubeddccl in ·::; r a;?li te. I~1 t~1is 

arranger:-~ent li quid me · cury coul.:i be U5e a. inste ac.< o: li •.J_uid 'bis··.TJ.t~: o_ 

bisr.mth cilloys; also perhaps -o:--rate r. l,Tote: :ncltin.:;> ')Oint o: oLF'l'...J.tb 

3 :2 2°; meltin_, point of lead 3:~6° . A Pb - Sn a lloy containin::; ·;or:. Sn 

nelts at 1 3 5° . The re may be suitab le Sn- Pb-Bi alloys . 2oilinJ ~Jin~ 

o· bis::1uth is at 1470° . Boil in:; point of lead is o.t 1 -51 3°. 

-~ e at ins:; un. 

atu~e it may be necessary to h eat ~u the carbon - urrn::.u~ syste~ in or:e~ 

~- o start tD.e ~.c. c.1ine. fi:tY~ . not:1e: reascn f or hea.t i ::; up ·:c.·~y ::.ie 

~~p~Hec iable the rn al absorption . 

a )s orption in -':.he _:;re.ph i te, t:hether C:.ue to i -11·.m :ties of 2. certa.:.n 

kind or to the carb on itsel · , the efficie1cy of the ar~an~c-,e~t for 

the chain reaction increases uith ~ increasin3 te~~e_atures ~ith·~ t~e 

range betwe en roon temp erature and the hi1hest te~~eratu:e ~1ich is 

? r a c ti cable i~ such machines . This in itself may be a reason for 

heatin~ up the c arbon -uraniu~ system in o~cler to star~ the chain =e-

ac~ion, and the te~uerature u ill then be ~aintained at a hi~ l evel , 

perhaps at 300° dur ins the operation of the; m;:::. c :Cl ine by t:: e heat i>·:1icL 



- 2 -

ia li~eratcd in t~e ~ ai~ rcsction . 

,.12. y be pushed i:1to c:.:1.vitie:;, j_:::l ~~~1e -~ ra;.)~'lite anc:. t:1.ese elern\;· ts must then 

:nal ne· tron abso r -otion I:J<'.y inte .. fere ':rith t:1e chain rc2.ctj_on . 
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s:_1he-es; t.1e 'oi:3l'TJU ... ~ f1o•:vinn; ir ·;ra.n!lite cha.nnels an(. :-1ot i-:'1 ::.r:m nin2', . 

uraniu~ tube insi e a uraniu~ cylinde~. mhis ~ethot ca~ he use~ only 

if cylindrical bo · ies of uraniu.,.~ are e:::Jbec'.deu in ::;rapn · te. In t~!.i s 

arrange1:1en t l iq_u id rner cury cou1 ci be u:se <i ins te ac... o:: 1.:. ,1u id b i s··nu t:::-_ o:.. 

bis~·1Uth alloys ; also pe rha~.)s nater . l~ote: ~cltin~ •)oint a: oi:=F1uth 

322°; meltin~ point of lead 326° . A F'o - Su c:.l loy contR.ini:1 ·_; '10% 3 

r.~elts at 135° . There may be suit ::-tblc Sn - Pb-Bi alloys. Boilinr; ·Jo 2.nt 

of bis::!uth is at 1470° . Boil ins :p .) int of lead is o.t l.Sl3°. 

Hcatinr:; u-:::>. 

If t.1e coolin~ 1:1ediur1 is used ·:hich oecor1es s o .ici a.t roon tc;···n1c-: -

ature it may be necessary to heat u·9 the ca.r:)o:: - tL:'2n:wn syste'": in order 

~o start the ":'lachine . frb!-r.:-rx±Tz .~not~1e· reason for heati g up -:~-.y ::..::.e 

i n the fact t!lc:J.t the gra:•!h i te used. contains i:npur·ties ·,·:i.1icr'- 11c. '"' o._'l 

f'i.p~Hec iable t l1ermal absorp tion. In the case of 0.1 aYJ ·) ec iab D t:1er·!~l 

absorption in -:he J - 2-:}hi te, v:het~ er C:.ue to :rr.m i ties o-"' 2.. c e rtain 

kind or to the c arbon itself, the efDiciency o~ t~e ~-ran~e~an~ LOr 

the c!12.in reaction increases Tiith r:: incree.sin~ ter.1:9c e.-"-u_::.~ es ~~it: ·n t:'le 

range between rooD te~perature and the hi3hest te~?erature ~lie~ is 

p r a cticable in such machines . This in i tsel· may be a :..~ e;;.so~ :-o .. 

heat i · e; u·o the c arbo·1 - uran iU"'l system in o:-c' er to star-e the cha .:.n re -

action , and the ten~erature will tnen be maintainec at a hi~ level, 

perhaps at 800° d.uring the operation of the machine by 
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in :-cc.ction . 

~ay be pushed into ca7itie8 in t~e ~ra~hite an~ t~ese elements must t~en 

~e wit~dra~m in or~c~ to s~art t~e chain ~eactian, o~~cr~ise their t~cr -

~al neutron absorntion ~~y interfere uith the chain reaction. 
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1. - T. o c o •J 11· _,,_ '': 1 _.; n u 1· d · ·1 1· j e .:.. h r - · · · t 
- - _ · . " :-> · :... e :~ apr l'Le -u:.:·e.n1ur1J f'-,y:.::; e''l. 

0 -. Cool in::_: "oy oisn:uth, the hi::;Plu.th f:>Urrounliin·~ the 

coni 0ound containins 60/; of i::J"'I!Uth, ·::1eltin .3: at 1:~60, -~ o\v:.n·; insi:ie e. 

uraniu~ tube inside a uraniu~ cylincer. This ~etho( ca, he use~ only 

if cyl indrice.l bodies of u:.:·an iu·r~ are e:rJbeo.dcd in ~raphi te. In t~ · s 

arranger:1en t l iq_u id mercu ry coul ti be used il1s teau. o:: l L 1u id ";) i s'nu t~ o:.. 

bis~auth al-oys; aJ.so perhaps ':'Tater . J::ote: ;nolti::1;; )Oint o.: ois;·1l..lth 

322°; meltin~ point of lead 326° . A Pb - Su alloy cont . ining 70% 3n 

nelts at 135° . There may be suit able Sn-Pb - Bi alloys. Boilin~ nc in t 

of bis::~uth is at 1470° . Boil in-s pi)int of lead is at 1613°. 

I f the coolj_ng !!lecliur'l is used vii1 ich ·oecoi'les soli· a,t roo J'l1 tc;:1nc:.:-

ature it may ~e necessary to heat uu the carbon -uran iu~ syste~ in order 

~.o start tile V:'lc~ chine . f.'rt~..xr..~ Anoe'ler reascn fo:c heatins up ··:c:~y 1e 

in the fe.ct trw.t t"1e gra•)h ite used contains i:npurities ~:hicr~ r1:::.:ve o.n 

a p -.Hec iabl e the r11 al absorption. 

absorption in the gre;phi te, whether cl.ue to i.n}_mri ties of a c e rtain 

kind or to the car~ on itself, the efficiency of t'he ar:c·an ::; e-,'1e ·1t for 

the chain reaction increases nith rr increasing te~peratures withi~ t~e 

range between roo. temperature and the hi·::;hest teYrJnerature \7hic'!1 is 

practicable in such machines . This in itself may be a reason for 

heating up the carbon- uranium system in order to start the chain re -

act ion, and the te::.werature will then be maintained at a hi:;;h level, 

perhaps at 800° during t!1e operation of the mac~1ine by the heat wJ.1ich 
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or::.er to h8·:.t lJ.ll t~e granhite-ura~iu~ syste~ 

~ay be pus~ed i nto cavitie s i~ t~e ;ra~hite an~ t~ese eloment3 must the~ 

~al neutron absor~tion ~~y inter~e re ~ith t~e chain reaction . 



'1)-;'hen by 7ebt1.Aar:.r l~·W no ·.;ore rccv;hed me froo the Govorn-ment indicating their in";.;oro:;t D:. 'i.!.t::L'"liu~ rosc.:.rch, I so:1t t;·;o r.~"lu-scripts on the subj ct or t!1~ chr..in rc:: ctio:1 in 11."1 u: •::<iu:n/oorbon £JY •'.:.era ·:;o the Physical Rovicn: . I ':-rotc ·to ttx; cG..~ to:- o.r· the ?hyaic:U 

fur ·:wr notice, and sil..-n;.l tnncou;;;J.y I o.d:v-iscd .P of~:;oo~ .2ins·c~i.:J. c" tho urga:1t need, of :JC:-.:10 t,eno · ~: l ·ol icy cc;.:cor!n.n; wit 1holdin~: pub-licutioniJ of tc in no:turo . 

E:1olosod are copio:: of r~ letters to T o:ce, ed.i tor of the ~hys iccl . . R vimv. 
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420 ~ant ll6th Street 
New York City 

Dr. G. Droit 
Department of Physics 

p 
y 

The University of ~iaoonsin 
.!.~a<iis on. Wisconsin 

Dear Breits 

June 7. 1940 

Many thanks for your letter . I ~ enclosin~ a copy of Turner's 

first letter to me to \·.h ich I replied that if 11e would be illing 

to have his paper . elnyed I :oula be &lad to :eorward his manuscript 

to the appropriate authoritie:;. I also enclose a copy of Turner' .a 

second letter of which you have apparontly received a copy. Sub-

soquently. I s:1w T-..trner. Ile oxprasse his , . .:i llinGness to have his 

paper delayed and assumin.; t hat the pa er has already passed out of 

the hands of Tate, he pro)oaed to advise the Naw York office of the 

American Institute of Physics (:.ass ;.:i tchell) accordingly. ..:eanwhile. 

I \YaS supposed to forward his paper to the Government departJ:~ents in-

terested and askllica to notify Turner officially concerni~ thoir 

wishes in this matter . I taka it th.at since, in the meantime, you have 

arranged with Tate to receive all fUpers on uraniwa.. this somewhat 

clumsy procedure upon which Turner and I agreed need not take place and 

that. accordinJly, I need not take any furt er steps in the matter of 

Turner's paper except communicating with you about it. 

Clearly, for you to be in a position to fulfill your function, tt 

is necessary that you shoul be fully infonned of the :ork of Fermi and 

mysolf as wall as other relatod work . It would be unsatisfactor/ for 

you to have Fermi's and my personal opinions without being informed of 

our reasons. This makes it necessary that we should be free to give you 

information concerning our work. 
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This anu other consiuer:. .. tions Jil.:.:.t: it ac.ivisablo t ' ut a small 

group of scientists snoula recoi va ull i n forr;wtion on tho work which 

ia boin~; car ried out and that you c..~oul ~l bo a. member of this c roup . 

I huve been lately takin6 a strong stand in favor of such a solution, 

and I undoratund that tho 13th or June :no.y be fix~d as the the 

and V:a.shin{;ton. D. c. a.sthe place fol'" e. rr.e etint; . !io doubt, you will 

receivo official notice. within the next few days from the proper 

authorities. It woula. be very useful if you could co nG to rie'l'. York 

a day or two earlier so that we may have a number of informulda

ousaionn , in connection with the v a rious co:nplicoted. questions which 

will necessarily arise. Ii.' pon s iblo, thou..:ht ahould precede action . 

I take it that as far as ? r evonting publication goes younre 

already handling the cituction efficiontly, and I have communicated 

your suggl:f; tion, thut the Journa l o Chemical Physics and the 

.Americlil.ll Chemical Society should f all in line. to Ur ey . I told 

him that you have alrond.y a kod for such control through official 

ohannda . · 

Yours sincerely, 

(Loo · Szilard) 



. - .... 

\ .. 

r1•o.fe:l f::CJI• Louis ;_".. . Tur:..'l.Gr 
l'E:tlli t!l:' 1 'hyai.c~l r.~'bo-re.t?::r.y 
.P:r:•inc0ton Gn:t~er3i ty 
Princeton, Naw Jers9y 

420 Woot 116 th Street 
;;0w Yo:rl~ Gi ty 
hla~ w, 1940 

r s~ v~ry grateful to you for lattin~ 03 h~70 ~ co~y ot 

1mpor'Cilnt contribution. 

You 3-:re C•;)r'ta1nl:; just1f16d ~-n i'indln · lt (1~ f'floul t to 

ie rf.l.thcr 'l . .mploa=ant s.-~1d .:;.l 2 :r>Ot)!'Cttod by &11 tt.ooa '>:lth whcm 

Ae you perhaps kn.or, I hav0 ·.vrj.tten a rathor detnlled papor 
on the subjeot or ch!.ain raactions \Vhich -:.r:1s sent to tho Phyc:ionl 
Review early in February but I have bean asked to delay the 

publication of this p£.p0:t' ~~nd to rofrain from di.scussing th~ 

. subjBct XJJ.a tt0r· for thG time being, 'i'h:la :'I'RS tlB !'eason T:rhy I 
I 

did not .re~l .fl .. se to s.how JO'J. moro th11n those fGVI page3 in which 

you had . "logitimat~/' interest. 

-. 



Latter to Professor 1urnar kay SG, 1~40 

Obviously, wa are at px·vbent in &n a;·1kwo.rC. si t ·~:at'ion whlch 

:r:·aqt;h•os (-t be?tt;or n.djustn1~nt. It ~pp~al"3 .intpor'~ar..t tb.f.lt fl'GG d1o-

ot:salon of u.J:1 'C'r.\Ults 1:;1::-:td 1d~a.s G.mong O.li many physicists as ls 

l)rl.'.cticable uhc.rul~ 1:ct be ~.nb.ib1 ted c..nd 1 ll9~i..iev"' t.b." t it in our 

kanuac!"1pta 1 t:he publi .;:::.tJ.on of ;:: h 1ch is oei1'1,S dc)layed, \·:ou l C!. be 

:m ght themaelvos form some sort of voluntary assnc1e.t~on and 

1m_poso upon th~.m::~al ve s the res tri e ti" ll!l c-:- ncsr-n!n~:; pu bl.l.ca ... ions 

ctil"'l··yi:'l (Z out this su.gg\3stion o.nd he \'Jill nave ~:;, di c;_.tss:ton on 

th1s eubjeot with the Governmtmt e.uthoi."1 tiee in tbe nGT.i; ta\•i days, 

In thQ c irc~lst!l.nces : felt the. t tl:.:e best course for mG to 
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Letter to Pl .. o:fes~wr ~eurner - 3 - liay 30, 1940 

take was- to-h~nc. ovor your lotter to Drey :.·a the; r thnn o·end your 

IU.nuscn:·ipt to the Oovel'Ilm~i'lt departmen-ts conc er-.a.erl . By ahooaing 

this avenue it will t~kB lonffer foxo you to hear offioi31 ly anything 
't.b'-e.. 

about the fa.t~ of yc1.4r ps.pGr # but on thG o t.he~" .h.Gnd . ~ taka leas 

risk in ths long run thn t our w03:-k will be hf'.mpcred by undue seoraoy. 

In the raeant1t:le 1 you could po:£'11aps write to TRto advising him 

that your paper is being submitted to certain Goverl.l.rllant depal~tmenta 

and ask him to delay t he publiontion until ha hears l!rom you to the 

contrary. 

Fl'um w.i1at I know there is lU:;tle doubt ths.t tl:e pu.bl :t ca.tion 

of yolu' ~;t(jl• '.:'ill t.av e to be delayed indefin:i. tely ln tl...e same way 

B.~Nn last pGcpel'• 

lf you wish :ffiO to do so I could. tl"n.n s.:n1 t you:.." p aper dir0c ii to 

decis ion in Lh1s particulor.case. However, if it is agresablo to 

you, I wvuld ruther a.w11it ~·Ill.- outcor.w of Urey 'z cJiscussion with 
. I?~ ~·~~ 

t.b.e i.~uthol•i ties an~ tl.en ~ you r pe:--:.p or 7.1R Ul•ay. cl 

You.l" paper is certainly vel'Y stirn.ulating oven :i.f sor:tewho. t 

hypo the tical and I VI&. s var:r glad t o have an oppor t.uni ty to read 1 t. 

As I repoa tedly expla 1ned to '~i :t ~sner I personally would bo ve1·y happy 

if you at Princeton could collaborate 'lTith t he rsnt of us and I 

shall gat in touch ·lti th you e.s soon t!-3 I am fl--ea to do so. Ii' 

there is no othor solution I mig,ht GOt 1n touch with you in \ioodahole 

and perhaps run up for a. de.y i.f t';he~c-o i:.J nnything :tmpor·tan t to 

settle bef'oli!l you retnrn. V·le oould then dlncusa ~ 

~ things in gr~ateJ> detail. Could you possroly let me have 

- . . J 
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Latter to Pl"ofasaor 'l'u.rner - 4 .. may 30, 1940 

( 
your V•oodDholG address? 

1-'leaee conaidGl' e.ll 'ch~ h'l.forrru:.. cion contuin&d in th1 a letter 

confici~nt.ie. l, and I should be very .Sl'o.tai'ul if you did 

net ciiscus~ 1 t with anyone e.7~cept V ign~r to \lll~om I an1 sending a 

copy. 

Could you possibly ccnl' irm whether you hav~ askud Tate for 

a tempore.x•y dela.y lm:til f'ur t.hel"' noti ca 't.'J- d:ropping l!J.e o. lino'l 

Yours sincerely, 

(Leo Sz 11e.Pd) 



420 ~es t 116th Street 
Nevr Yo:t•k City 
July 6, 1940 

Many thanks for youl" letter. Following the comre rsu tion 
v10 .b.ad on our way from v.ashlneton to !le York. I have given somo 
thought to the issue mentl oned in your letter and I run now entirely 
convd·nced to your point of view. Consequently, I run tn.tcine o. strong 
stand in favor of an e-xpor11nont on as large n scalo as pozalble. 
This l tlrge scal8 experiment, or some 1nb::rrr: dio.te oxt:c rlmcnt, operat
ing ~·ritb at least five t nn3 of uranium ou ::;ht to have the rlght-of
v:rny b ef ~ro the GGneral survey of the net1clei values tnvolvcd. Never
thel6ss, th :i s genel"A.l survoy w~.11 also r..ave to be carr:l ed out. 

'lh~re is another point about wh ch I bec:1me converted 
to :y ·:nu• opinion. I n o'<:r tbJ.n l~ t!1s. t step::; s h ·)t'ld be ta~;;:en to pPevent 
c Ar~rd.n publications 1.n Nature and the Proc arUn! ~ of the Royal 
SoclEJty of L:.mdon. Vii til the collapse of l"ra.P.ce there is an hr:w1edi ate 
d.'1 nger that J oliot and his co-workers vd.ll s tr•r t publizh:'ing so rr.e thing 
of their prev·i ous work in the8(? pc::r~wcLt cala. 

; 

On the :":"Jtl:lcr hand I f ee l even more RtroJgly th'i:m before 
thtl t :nur ntterr.p t to prEwent publ1. co.t1cn will b.r "-.' 1-) k down unless we 
crea te a sc.t,_sfactory su.botJtu to ln the f o:::>ilJ of s :)!"'l€) private pub
licat;ion. If thEt is not d n 0 there will be a ;~r J d.ng tondoncy 
tr)wnrds indul.:;o nce and finally ;:,rae t i.ca J.ly ev '•r:v tf~~ ns; will be pab
lishGd as it hHs been 1n the past. I v.ro nd6r ·•,rheth(:>r y"Ju have given 
th~l matt~r further thvv.ght since J".m r return to r.:adison. 

With kindest regards. 

Yours, 

(Leo Szila~d) 
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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 

COPY 

X 



Second Approach to the President or the 

United States. Uarch-Apri l 1940 

9 

At my request, Profeosor Einstein sent u lottsr to 

Dr. Sachs, and Dr. Sachs for;var ad ?rofessor Einstein's letter 

to the President stressin~ the noo c ~ a ity of decidinG upo a 

government policy towards this matter, and in particular, stress

ing the necessity or a. general policy of withholdinu p~blioutions. 

In response to Professor Einstein 's lett~r, the President 

instructed General Watson to arrunge another moeting. 

A oopy of the President's letter to Dr. Sachs is enoloaad . 

'· 



Dr . John T. Tate. Editor 
The Physical Rovie~ 
University of liinnasota 
lJinneapolis, Minnesota 

Dear Dr . Tate: 
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!lay 23. 1940 

I was asked by nr . Brisgs acting as chair~~ of a committee at 
which various Government departments are represented to delay tho 
publication of those t\-:o m~m.uscripts \mich I sent tothe Physical 
Review dealing with the subject of chain reactions in systems composed 
of' uranium and carbon. I gave the assurnnce that I would write you 
asking for a further delay ooncernin~ the publication of these papers 
which I run doing here\'Jith . 

In the circumstances it appears to me now likely that considerable 
time may elapse before t hcso pc._?ors Yli 11 be r a leased . I shall .. hcrm~ver, 

send you the revised oanuscriptc for which you t~ked and would be 
grateful if you would hold bo~~ manuscripts until such tima as there will 
no longer be any objection to t heir ; ublication. 

Since work on this and relata subjects is be ing intensified it 
appears likely tha.t you will racoi ve more papers with or without tha 
request for a delay in publication in the near future. This may raise 
questions of principle and I propose tho r ei'ore to discuss the matter 
with various colleagues and havir1g obtained t he ir reaction to take it 
up vnth Dr . Briggs so that he may ir~onn you of his attitude us well as 
theirs . 

Yours sincerely, 

(Leo Szilard) 
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Dr. Leo Szilard 
Pupin Laboratories 

Dear Dr. Szilard: 

<1oluntllia. iliuiurrJ.iitp .. 
itt tlJt <!1itp tlf1 tttul2ark 

DEPARTM ENT OF CHEMISTRY 

June 7, 1940 

~ 
\ , L .C 

At the suggestion of Admiral Bowen , and with the 
approval and suggestions of Dr . BrigBs, I havo been organ• 
1z1ng a committee to be called the "Advisory Comm1ttoe on 
Nuclear Research . " This is to be en advisory coom1ttoe to 
the Prea1dent 1s Committee on Uranium, l"hich cona1ata of 
Drs . Briggs, Pegram, Seks end Einstein . The committee as 
suggested at present has been chosen from .omong easterners 
in order to decrease the expon~e of ~eatings end to permit 
more frequent conferences. It is propoaad that the com
mittee shnl~ consist of the followins: 

H. c. Urey, Chairman 
M. A . 'f uve 
G. Broit 
G. B. nogram 
E. Perini 
L. Szilard 
E. P. Wignor 
E. Teller 

In t he second plnca, another advi sory committee 
on the separation of uranium isotopes has been proposed, 
to consist ot the follo~1nB can: 

H. c. Urey, Chairman 
J. fi . Beams 
R. Gunn 
'-'- • Fermi 
G. B. K1stiekowaky 

My collea gues hera have been responsible for 
working me into the poa1t1on of chairmen of both committees. 
I do not know that I em the best man, but at least I am ncar 
to the center of work 1n th1s field and hnve the v1rtuo of 

I 
__ _j 



Dr . Leo Szilard 
"! 

2 June 7 , 1940 

being an Amcr1con c1tizon, hlch 1o probably ndv1sable 1n 
this ease . 

1e should like to have you serve on tha first 
co"'-01 tteo, for ,.,. e believe thn t your advice on l.;robl aoa 
deel1ng wl t."-1 urun1um flasion r .. oul bu valuublt-J. It is 
proposed thut the first coC~.ID1ttee shall hnve its first 
meeting next Thursday, the l~th, n r.aahin~ton, at tho 
Bureau of Sta card5 at 9 i. ~ •• ~nd I opo ve'y m~ch that 
you will be thol'e end be pre;ar ci to discuss these prob
lems . 

.e should like to l·eop the existence of thoBe 
collWllttees a relatively little p~bl1cized auttel' for one 
of our objectives la to pr vent th d1ssem1nation of too 
much d1scuselon of points ~hich wi ht huve m111tary value 
and if the co::n:n1 tteee are not ktlO">.n to tlx1s t there wlll 
be less inquiry about them. 

Hoping to see you 1n ~ush1ngton . 
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