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Dear Dr. Bourse: 

' 

' ,..., b 

420 Wost 116th Street 
N ov1 York City 

April 19, 1940 

Since I lmow t hat you a re a ~~aduate of t h e Naval Aca-

demy, I hope tha t you mi~h t be able to answer a (: Ue otion, to 

v;hich I run anxious to find the ansv1er. It involves somo ele-

mentary knowlodge of n a val stra teg y which I do n:)t po s eas. 

As you ni ll seo in the following , I have put the question as 

a hypothetica l question, and you need not .have or expross any 

opinion on t..."le subject whether tho hypothe sis on which the 

question is b a sed is moonshine or reality. 

Por you1~ information I wishg however, to add that it ha.s 

bec or:10 nece s s a ry for me to raise t h is question in c onnection 

',lith somo recent developments in physics, of which I am l::E:J ep-

i nz t h e US Government fully informed. These develo:onwn ts mi[")lt 

loa d to results which ha ve a beo. :r•inG on quest:1.ons of national 

defen s e. There are in this respect auite a variety of possibil-

.ities~ and in presenting the case to the GoVOJ:'nL'lent I am anxious 

to t:;ive each of them its proper wei ght so as to convey a ' :oll 

b a lanced picture. Just how much emph a sis I shall put on the 

p oint of n a val applications will de pend on the answer to the 

hypothetical question which I a m submitt1n~ to you in the fol-

lowing: 
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Lot us assume t 1at we bad a new fue l of \" .. ich one ton 

could sup )1ly as much powe:r• as 3000 tons or oil, and let us 

n ssumo that it would be p ossible to p1•oduce about 000 tons of 

this nev1 fuel per year. In this caso one could increaso tho 

crUbing radius o£ larger na val units by givin ~ each a reserve 

of about 50 tons of tho now fuel, correspondine to an oil re

serve of 150.000 tons. In viev1 of tho liwi ted s upply, the 

ships ·would cont:i.nu0 to burn oil in peace time, and the new 

fuel \'!OUld have to be cons iderod as a :;:> osorve to be used only 

a t m>:t no euvres and in c a se of war . The e quipment for "burnin~11 

tho n ew fuel 'v'IOUld represent an additional we1.;:;ht of perhaps 

1000 tons . This 1nc r·ease of v1e i ,n;ht would howevez· be more t.h.a.n 

com;, ensa tod by reducing the oil load from a nn xlrJWm of perhaps 

4 000 tons to a no rmal oil load of about 1000 tons. I wish to 

1 llust :i'H to this by quo tine an example based on do. ta which I 

found in Jane's "FiGhting Ships" for larger units of the Brit -

ish navy • 

.. A. 30.000 ton battleship of the fastest type has novmdays 

a :r:r.aximU17l oil load of about 11: 000 tons and uses somev1hat more 

th311 ~- ton o.f oil pel :. mile if cruising at nn economical s peed. 

This corresponds to a cru1sj.ng radius of about 8 000 miles . Le t 

us nor~ c onsider such a battleship e ~'Uipped with an installmont 
'i.'~t~--~ghing 1000 tons 1 a.daptGd to "burn 11 the new fuel, and carry-

ing 50 tons of it as a. reserve in addition to a normal oil loud 

of 1000 tons. The 50 tons of the new fuel "t"epresent the e nui 

valent of an oil reserve of about 150.000 tons. The limitations 
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which ar•iso out of the present finite cruising radius woulcl thuo 
be removed. There would also be a sav:tng in weiGht of about 
2000 tons due to the reduction of the oil load, and this our;ht 
J"o lead to an :lncrease in the top speed of the vessel. 

I should imagine tl~at the combination of hi~h speed and 
a greatly incroased cruising radius might be of decisive import
ance in case of a war with Japan. Am I right on this point? 
Could you let me have youl" detailed com1nont on this subjoct? 

If you are unable to answer this 0uestion yourself, please 
feel freo to put it in confidence to some of your friends. In 
this case, if you ask the advice of somebody v1ho is in active 
service, you ou~ht to mention that this is a purely private in
l~uiry for our personal information, and consequently, in ansvJer
ing the question your friond ou~ht to confine himself to draw 
on such k:nowledge as can be considered public property. He 
ough·(; to make sure not to disclose anything which might be con
sidered as a secret by the naval authorities. Naturally, I 
shall mention no n ames in passing on your inf'ormation unless 
I am authorized to do so. 

Thanking you for the attention which you are g1v1n .J this 
rna tter, I am, 

Yours sincerely, 

(Leo Szilard} 



Added material for pages llB- 119 

re MEETING OF BRIGGS CQJ\1HITTEE, APRIL 27, 1940 . 

Schedule of speakers . 



Dr. Dric;gs: Oponin.c:, re:::w.rkz, 

tSr. So.ohs: Buc.c6round of thl3 noe tlng 

Dr. Pcrmi: Sto.to o~ o;tpm•imonto.l -;-;ork 

Dr. Szilard: Possible 1~· 11cations concerning national defense 
Dr. Pocram: Outline of' posni"!:>le or;:;an1zat1on oi' .futuro work 

I 

Dr. ~igner: Remarks on tho above 

( I 
I 
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Additional Materia l for pa['·es 118- 119 r "'._ .. J-c- -:; '3b- ~ 7 

Letter , L • .S . to Einstein . Mar . 7 , 1940 
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( ~~0 ·.·cn t ll ''th Stroo t 
0\'1 or~ Clty 

don 7. VnGrz 19~0 

Lieber Horr Professorl 

Den Briefontwurf, den vlir zusamn:en durcl':tgosprochon 

hube:)l ,ho.bo ich Dr. Sachs zucesand'c. Er nch.lao .::; t, wie 

Sie a us seinem anliegenden Br:J.of' sehon, go··:is se Aonde-

rung en vor. D:lo se 1.md andere Acndorungen sind mit 

Bleistift in dem letz t en E.'ntvrurf eingetragen, u:nd Sio 

koennen jmvoilo an dom Gokr1tzel sc.hen, welcho Aondo-

rungs vorschl aogo von Sa chs und wol che von m:l.r sto.r.nn on . 

r~ b e:t liogenden Umschle.g findon Sie dio n eue 

Fassung, in dor ich versucht bnbo, den Nuen schen von 

Dr. Sachs , so weit es :mir moegli ch schien, nach zukom-

mon . Eine Kopie fuer Ihre Akton liegt 0bonfalls im 

Umschl ag . 

Falls Sie einige dor Aenderungen wieder ruock-

gaongig machen oder sonst etwas aendorn wollen, so 

koennten Sio Ihre Korrekturen in das saubere Exempla~ 

eintragen und mir dieses zt~ nochmaligon Abschrift zu-

rueckschicken. 

Mit freundlichem Gruss 

Ihr sehr ergeboner 

I~ 



Additi onal Material for pa,je 120 (last paragraph) (]) 

"the question of secrecy z:x:ro again came up. 11 

Letter, L. S . to Joliot April 12, 1940 
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UNDER 
KNOTT MANAGEMENT 

420 WEST 116 "'!~STREET 

NEW YORK 

OPP S ll E C LUMB IA UN I VL:R ·ITY 

Profossor F. Joliet 
College de Frw~co 
Paris, Frc.nce 

' ; 

TELEP~ONE 

UNIVERSITY 4-2700 

April 1•~,19~0 

I'fl nny th:ln~~ s h ave connider obly chnns ed 

since- •. _arch lust ye a r, _:and therefore I shrmld 

like to raise once mo~e the cuostion viliother 

or not; l~osults concorn.in:;: cbo :tn reactions in 

uranium ou )-~·i; to · b-e publi~>hod . 
' . 

It is reported t £ at su.ch pnblicu t :tons Ql" O 

t h ere in c a •riod 0ut in s~crecy . 

As ·you lmow., my O't'Jn :1 n cl ina t ion ~rwu.l d. be 

to dclny publica i ons on tl"~'is subjGct., but I 

.lutvo n o ·G ctiscussed this m:'l tte r ~71 th anyonG else 

Lel~c in A!. 0r icn slnce April l a nt yenr., and 1 

o n o t lm ovJ 'l .. hiJ. t viEJVJ othors 1,~rould take if t h e 

'~ uc.n·cion noro to b("' rn.ist::d a gain . I.f • hovrovor, 

I should h oo.1,.. f!'om you that :ln th0 mo tjnt.tme you 

PLAN TO VISIT N£W YORK WORLD'S Ho.IR 

f, 
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.h.nVG ndo~. tod t;omo norJ policy of dolnylnr; pub -

ll (:, l'e nnd i'in0 out ·.-rll."l 'G tho r.onornl .foel:J.n r; is 

on \-hi a mi b .j c c t . 

l.'v -- b"" ,..;) ·- ~ - l· c· - ~ i-1---nt '," ou r-y) r~ '. ' o·-...... .... u.,:;.r •.J \,,y . l u l · •'J .: ; )C v " ~ ·' ......... • 1 """' 

c o l l onr,:::uc.n n:il l EO t fiu"rfer· too msny lnconvon-

i,.nceu on ·1ceotm t of' tho 1nr .~nd thn t your ·;o:!:'~~ 

\v :ith bG.st i.'J i~Jhos to all , 

;v·oul'G s :inc or·ely, 

(Le o Sziltl'"'d) 

--- .-..~- -------

r. 
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Added material for page 122 

re : 11 Group working at Columbia University was transferred to Chicago 11 

11 l'1emorandum on llT'J V isti t to Chicago , January 23- 2411 

Conversation with Compton and others about choice 
Note: we still have an original typing of this memo . 

been sent. [ K w ·) 

J an.26 , 1942 
of location. 
It may not have 
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MEMORANDUM ON MY VISIT TO CHICAGQ. JANPARY 2;~24. 

COPIES TO: 
fl. Anderson 
E. Fermi 
B. Feld 
John arshall, Jr. 
E. Teller 
W. H. Zinn 

.Alvarez 
A. H. Compton 
E. 0. LavTence 

J anunry 26, 1942 

I arrived in Chicago on the evening of Friday, 

January 23, and had a conversation ~nth compton, Lawrence, and 

Alvarez . Compton told us that he would try to bring the Princeton 

group, which includes Nigner, to Chicago and build up the work in 

Chicago while the work in New York would also be expanded . Compton 

intended to have an office in New York, and he proposed spending a 

considerable amount of his time in New York . Lawrence, Alvarez and 

I felt that this plan was very bad since our main task is to create 

a working organization as quickly as possible and this would not be 

achieved. Lawrence and Alvarez •1ere dead against it . I told 

Compton that if we were f aced with a choice between this pla~ and 

Berkeley and had no third alterna tive, I person~lly would much ~refer 

to go to Berkeley in spite of the f act that I fully shared Fe~mits 

objections to the West Coa.st . Therefore, if we had no third alterna

tive, I would like to return to New York and make an attempt to \rln 

over Fermi to the Berkeley solution rather than split the project in 

this way. I emphasized that I believed that if Compton decided to 

move the Chicago group to Berkeley or to any other place which he 

considered sui table, we would all do our best to get i'enni' s approval, 

and that I was rather confident that in such circumstances Fermi 

would overcome his strong preference for columbia in the interest of 

concentration. I asked for a few days to accomulish this since it 

would obviously be wrong to decide in favor of a place as long as 

Fermi had a strong objection. 

Compton gave us his reasons for thinking that Columbia 

University was not a suitable place for concentration. I told 

.. .. 
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Professor Compton that on Thursday, January 22nd, Anderson, Feld, 

Marshall , Zinn and I talked over this matter at grea t length. We came 

to the conclusion that immediate concentration under his exclu ::--1ve 

direction is imperative. We realized th~t it is impossible to get any

where with this question as long as each group exerts pressure for its 

own university . Therefore, we decided that each of us would let 

Compton ~now by telegr~m that our first loyalty is to the project, and 

therefore that if he were not satisfied that Columbi a is the right 

place for this work, and if he wanted to move both the Columbia and 

Chicago groups to a third place of trls choice, ~e felt that he ought 

to have the whole-hearted support of all of us . The telegr[tmS v:ere 

supposed to go out Thursday night . Unfortuna tely, we ·ere unable to 

locate Fermi and it was felt that Fermi should have an opportunity to 

take a stand and send a wire to Compton if he so desired. The following 

morning we contacted Fermi, but instead of sending the telegrams I 

decided to fly to Chicago, acquaint Compton with the views expressed 

in those telegra~s, and give hi such additional information as appeared 

necessary . 

I raised tentatively the question With Compton whether 

he would consider Harvard a possible pl&ce for the project, and also 

whether he would consider moving the Chicago group to Princeton and 

leaving the Columbia group for the time being at Columbia... Princeton 

being of commuting distance from New York, frequent meetings which 

might be arranged bet; een the two groups could serve as a substitute 

for a complete concentration. I asked Compton for an op ortunity to 

make a complete statement on the whole subject under discussion, and 

an interview was fixed for the next day, Saturday , at 10 a .. m. 

At this point , Lawrence, Alv arez and I left Compton 

and the three of us continued the conversa tion. La~¥rence told me that 

in the circumstFnces he y;ould no longer press for a concentration at 

Berkeley and asked Alvarez and me to tell Compton that, in his view, 

it ~~uld be best to concentr~te at Columbia, Princeton, or H~rvard, or 
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any other convenient location whi ch appea red acceptable. Alverez 

stressed that, in his opinion, Har~ard would be a very good place for 

the project. 

I saw Compton Saturday morning as a rranged and learned 

that he had decided in favor of concentration at Chicago and had 

already telephoned Conant and considered the matter as definitely 

settled. The text of the telegrams of Janua ry 2~nd written by Anderson, 

Feld, J.S:arshall, and Zinn, was then submitted to Compton. I expressed 

concern about the deciston he had reached~ and also about the manner 

i n which the decision was arrived at . A full statement of my 

immedi a te reaction to it was given, and I said that I ;:vould communicate 

my final reaction &fter I had had an opportunity to consult with 

Fermi and Wigner. 

L. Szilard 
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Additional Material for pages 118-119 

re: "I wrote a paper for publication and sent it to PHYSICAL 
REVIEW on February 16th cl940::~." 

also rea Note No. 34. 

Letter, L.S. to Tate Feb. 6, 1940 
Encloses short version, requests del~ in publication. 

Post Card, receipt for pap~r from PHYSICAL REVIEW Feb. 8, 1940 

Letter, Madeline- M. Mitchell to L.S. Feb. 14, 1940 
Publications Manager confirms delay (short version). 

Letter, L.S. to Tate 
Encloses full version, requests del~. 

Post Card, receipt from PHYSICAL REVIEW 

Telegram, Tate to L.S. 
Full version received Feb. 16th. 

L.S. to Tate 
Stresses delay. 

Tate to L.S. 
Paper is accepted. 

Inquires whether paper accepted. 

Feb. 14, 1940 

Feb. 19, 1940 

Feb. 20, 1940 

Apr. S, 1940 

Apr. 8, 1940 

L.s. to Tate M~ 23, 1940 
Asks for still further delay, finally on request of the 
government, after the ~pril 27th meeting of the Advisory 
Committee on Uranium. 

-f,.S . te Lyman J . Briggs 



,Tenn. (.::: . ~:1i:le. Edi toz· 
~....,;1~lGiC ~.l rt \3ViCi'! 

U::..i 1rer :::; i t y of : : i n:::1e.::1o t E~ 
~ . ~ j_nJ.'1.c apol2. o, I:~ inn . 

Dear Dr . Tt-'.. te : 

February 6, 1 940 

:~!lc los~~d yo·l:. vd.ll :'in•l :1 2.'l~1-~1~~c.:c:t ;; ·~ r:l1ich I 
~ SGUC. i :.'1{; SOU V:i t l1 Ll: C .l: G q_LlC S t t h J.t ~r 01.1 h nVC it 
[)rintcd. ln 'tl'1e ?hyslc :::J. lteview ~9 a "lctt2r 11

• 

S in'-'C t .hi s !'.'lt:U1\ .. '.3cri 11t d.ct.:.l !3 wi t :t 8. t.r:?.:tter . 
i :-1 wtich the g0vcn•!2fficn t h <=:. s ;:;1--:o·•:;l. 2. cc!' ~a) :1 ~--..:r-:,; -..l.Yl t 

of int0re.:.::t frMJ t ... e :POL'lt o.: vi e·~.r of !l.G.tionc.l ctef
C:.:lsc i t is fcl t th t~t i.n (~'J.i 1~ io.s s11 ~nl.ld be ! -~ b.llc i n 
:. :.:.stln...;t 0.a. ~s u. mr.:.t t-<:~.!.' vf cv t.rtc::{y be f o::.· c t b e lette.!' 
is actually :printoJ. . Vioula yon, t hcrofo~G , TJS· r .". ::.:I::J 
b e ?.:L.1<i ~:.2- <Y:; ~): t o s.s~ t he L 2..~1.c a~; ter ?rcss ;1ot to 
y, :: ~.::t this ma.nuGcrip t until t hey he.v-e e~ teJ.e[;!'D.£:1 
from ~!O :celel.:.si:.l~ the r:: :..ttc:c :for lTLlblica-t.io~l . 

l trn .. -=Jt thin vrs.y of p;,~ oc€lcdL1g \"till not 0~u.sc -:::.ny 
tw~ue l~con7e~ience . 

Yo".ll'~ very tru.l~r , 

(Leo S;.;;ila..rd) 
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________________ :•_c'_, :_)_r_1_'e_. _. ~:·_' __ e~,----------l D~~ 

The Editor.; of T[lE PHYSICAL REVIEW acknowledge r eceipt of the 
. . i) j:.rr·:· r·ent Chr• i:1 l{e :cr.ti o:-J j n S;rst.n:'::::. ·-=: o:~.no::;c d. followm g man user I] •t : ---'-'-----------------------------

o C' li rnn it>n. ~ t r> r: C:1. r ·1(>··· · b" LcC' S zil0.:c d 

Information concerning the publica tion of this article will be sent as soon as po'ssible. 

• 

.. 

• 

JOT-IN T. TATE, Editor, 
Till'; I'IIYI'i!CAL ltEVIEW, 
University of Minnesota, 
Minneapolis, Minnesota. 

• 
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Member Societies: 

American Physical Society 

Optical Society of America 

Acoustical Society of America 

Society of Rheology 

AMERICAN INSTITUTE OF PHYSICS 
Incorporated 

175 FIFTH AVENUE, NEW YORK 

American Association of Physics Teachers 
February 14. 1940 

Dr. Leo Szilard 
Pupin Physics Laboratories 
Columbia Univers i ty 
New York. New York 

Dear Dr. Szilard: 

My attempt to reach you by telephone today 
was unsuccessful. This is to confirm. however. 
the message whic h I left for you. to the effect 
that we will hol .i the manuscript of your article 
"Divergent Chain Reaction in Systems Composed of 
Uranium and Carbon" in this office awaiting your 
release on it. before sending it to the printer 
to be set for TE~ PHYSICAL REVIEW. 

Because of the faot that we publish eight 
different magazines and there are always several 
issues for each of them in the process of publica
tion we do not like to complicate the printers 
work by requesting special treatment in the plant 
for one manuscript. Since you are in New York 
this method of handling your paper will not cause 
any special delay. · 

J!V'g,/pl 

Very truly yours. 

Madeline M. Mitchell 
Publications Manager 

't 

JOHN T . TATS 
CHAIJU.4AN 

GCOftQK 8 . PCQftA,.. 

e&Cf .. TAft'l' 

HENRY A . IIA .. TO" 

Dlft.C:TO" 

I 
---~ 

J 



John T. TD.te 
The Physical Review 
Uni versi t;.r of Kin:necota 
Minneapolis, 11innesota 

Dear Dr. Tate: 

February 14 • 1940 

.Enclosed you will find. a. nanuscript ;·;hich I n.m. 
submi tti.'1{.; i'or• :t;:JU0licatio::: to the Ph~,rsico.l Rcvic'.'; ., 
There is just a chance that I mic.bt be requested. by 
certain depr~.rtme:uts o:f t!:le .AdMin istrn.tior! to dels.y 
a. publiC'ation of this p:::-!.11er thouts:h I -peroonully do 
not -chink t.h B.t th:i.s iG ver~,. likely to hv.ppen. Still 
1.f you do not :prefer to react the paper yol.l:tself', per
haps yon mi cht think: it · 8-d.Yisable t0 let the referee 
Jmovr o.bou.t this poosibili"ty. 

Pac;es 22, 23, a"ld 24 of the nanuscript denl Vii th 
two experiments YJhich I d.escribecl i n so::::.e dctn.il be_. 
cr ... use it is ho:ped that it ''Till be possible ·~0 give 1ihe 
result of eat least one of' these experi!'llents within a 
sh~rt time and the valuco fo~~d ~ay be ~dded in proof. 
Eoth e:x:nerir::Jents are in a state of 'Orenaraticn a..nd 
might be completed by the time the pa:per E..:ppcu.rs in 
print. 

Yours very truly 1 

(Leo Szilard) 



_ _,...,. ____ -,--~------~-------- --- . -
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---------~F~e~b~r~u=a~r~v~~l~9~---19~0 

The Editors of TIIE PHYSICAL REVIEW acknowledge receipt of the 

· following manuscript: D:i. ver o:ent Cha in rtee, ction i n a Sy s tern Com-

posed of Ura.nium ar..d Carb on. by Leo Szila r d 

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

' 

.. 

JOHN T. TATE, Editor, 
- TUE PHYSICAL REVIEW, 

University of Minnesota, 
Minneapolis, Minnesota. 

" 

• 

• 
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-. 
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SYMBOLS ' 

DL•D•, Lruer 

Nl-Nigh! Leucr 

LC a D~(err~d C•ble 
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~"..pr il G, 19'1:0 

Dear Dr- .. 'l'A.te: 

I mn vrri tin ~ cc) you conc e rn i n c; t h e manusc ript 

of a pap or ... 11:1 c'1 y ' .:; s ._:-n t t.o .rou enclo sed in my 

letter of ~ebruar~ 14 , 1 9 ~0 . I am anxio~s that 

Jchi s mPnu s c ~i r: t C.'-:. ... "' ., .: 
j "· ·'- ~ j !1Ct b e to pr i nt ·u.n'cil 

publication in t h E: rl1.:,r.sl cc.l Rov im'.r and. p ··rba :ps 

you \~:ould be kind .: 10u;; .:.1 to i nfol"rl r.~c ·.:1 5th r eg a rd 

to tnis point. 

i our·s very truly, 

(L c• · - " ' eo l..)z :u. :.::.:a. 1 



THE PHYSICAL REVIEW 

REVIEWS OF MODERN PHYSICS 

Conducted by 

THE AMERICAN PHYSICAL SOCIETY 

JOHN T . TATE, Man ag ing Editor 

University of Minnesota, Minneapolis , Minn ., U . S . A . 
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-z .... ~1::.c~1 arious Go,.Je?:..1.:·::0:.1-C de~'" ~ ... ·t,-.~".-t:-'vs ~zoe ~~a ;_:. .. t.;3t..;.:. teC. ·~u ·.icl,...y thG 

publics.tion o::.." th~.::e ·t-:;o .:.Ct?r ,::::·:·:. t:; -.~:. :.c.'-, I ~~e::t toJJ:o ."-.1y& ico.l 

I:e .·:.e-o: deal L<: •"~i t:: the G;;.'bj-:: c·.:; o:· chD-::.:G. ~~e ... c·~.:ons in e~·n·c:; · .~ co:::::pose 

of' u:tEa:i\..1.~ an cal~ton . I gu .... .:: --~ ... : a~surar:.co ... .;}lat I \You.lC \.r~ ::.-to you 

ar·'~·I!g f.'or a. "ur·'-:;.er dolny cc ·.:::c:· •. in.:: t~o ~ublicatioa oi' ·cl!;:;;,e ? ;,>ors 

v;};ich I s.r:1 doin,; h.::::rc~·:ith . 

In t~~ circu..TJ.stanccs lV '"·:?ear;:; "'~o ;,~c co·.: J.ikelJ' t11cJt ~.: uu:cs :.ael""able 

t.:.• c r.:~y ela:;>Ge bcf'o~·e thc::;o y::: . ._; ..• :·s >:il_ - rolc~Z€ • I ~h::.:..l~ !w.:ever, 

Eer.d Jrou th.o rovi se nc.:1usc~--:· J :;:; ~or -~·:'1ic! ' cu f3 -:e a.."tl.d. 1¥.·ot:l ' b0 

qc.~el't:l if you would ~~olC. tc ".::-•• :_:r:us;:;:·:i.::/cz -::.:'!·:;i _ sue!-! -ciu-.3 a;;. ·c .• z~·e 'C:"ill 

n lo:r.{;er bo any objec".;io· -;;c Jci.H,i r fUbl.:.cc..tion . 

Since ~·Jo:. :.-: on t~'1i S ~~ ·"""' :t'" ' lc .. tc " st:lJ~ ~ c-~3 iz ooi~1.0 __ :·~en~:.:tiod it 
apr a:J.:t ... L .t-i!{oly t:1o.:'; yo .. w. v1ill ::·"'c~,::. o r:~or·o ~!::.pz :-z T:ith o: .. '..J~ .. -~~-:o~t .. (;he 

reouest for a delc.y in pub ic "" .:;lor. i::1 tne nee.::- i"u·t re . ?~1::. ~ _:;.y :·n.icc 

qucction:; o ) r::.nci_?lo and :_ ~; :·o :: -- se t Lc rci'o::-G to <iizcuss tl::, :::z.t-:Ce? 

\Tl ~~11 1 ._ r:.ous colloat;uos an ::. ... viJ .. -> obte4in c~ t:1oir :.'"'eact:ojJ, o ~~1~ :·c 
u:; ',:~i -th Dr . '"r i.;c:::: so the. t he- u.a:r inf ora you o.~. : ic ttl t';lcie ::s Y::e _l as 

tl1cirs . 

Yours eincerely, 

(Leo Szil rd) 



K.W. 

Additional Material for pages 118-119 and Notes 36-37 

re~ MEE:T IN G- of BRIGGS 
"1,.,~\-ly 

This material comes~frbm one of the ~ folders referred 

to in the headnote, labelled by Szilard: "Second Attempt to Reach 

White House, Febr to May, 1940." 

re: " .•• we propose to take the position that I would publish 

my results unless the government asked me not to do so.o. 11 (page ll8) 

see paragraph 4 of Einstein's letter to Sachs of March 7, 1940, 

already quoted on page 119. The letter in our file varies very 
pr:i,I)ted 

slightly from the text;in EINSTEIN ON PEACE. 
;...._ ~ REM11J1ScE tvc£·~ 

Szilar~Aspecifically mentions the Einstein letter, Sachs' 

letter of transmittal to the President, and Roosevelt's reply . 

Other documents concern the pxepxxxt±wN resulting meeting with 

Briggs on April 2 7, 19 40) and the :>pa:XXiidleiDO!odXXM:leOOOt:!XJI:>a::l(;XJCl~Pdll~ 
recommendations aa~iMg jP~ it. 

- I I f ~ I j I ~o(IOWI"'-'V 
t Seco~~ App~'o~ct.. to ~ ~".S.td.-e~r f!'r (w ul-\.-lr~o:( sh,.re~. 1'-1MJ... :frpr: I <J """"() ,, ~ L. s. 

, Cfv,;...,_ ~ ""'-e""'.> f-., (k, ..,fh,;._ / " "' l.) Letter, Einstein to Sachs, March 7, 1940. Photostatic copy . 
" " " " 

11 
" " Retyped, for easier reading. 

II II II II II 11 II Draft, marked "Not sent" 

Letter, Sachs to the President, March 15, 1949, transmitting above. 

Letter, Roosevelt to Sachs, April 5, 1940, suggesting a second meeting 
on uranium research. 

Letter, Edwin M. Watson, Roosevelt's Secretary, to Sachs, April 5, 1940. 

Letter, Sachs to Einstein, April 15, 1940. Urges Einstein to attend. 

Memorandum by L.S. Included in letter, L.S. to Sachs, April 22, 1940. 
On "the present work on nuclear chain reactions.ooits possible 
bearing on questions of national defense." 

Letter, Einstein to Briggs, April 25, 1940. Declines to attend meeting. 
Suggests setting up non-profit organization. 

(continued on next page) 
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Additional Material for pages 118-119 (continued) 

"Statement by Dr. Sachs." Undated. Probably April 27, 1940 ( kw) 
Probably presented at the April 27th conference, (see end of 

fir~t paragraph). 
This statement of Sachs tells exactly the same story as 

Szilard tells in the REMINISCENCES, about events in the spring 
of l940,xmt the paper sent to PHYSICAL REVIEW and its beirg 
held up. 

Memorandum by George B. Pegram May 8, 1940 
"Memorandum on the experiments with uranium and carbon 

that are bein done at volumbia University under the direction 
of Professor Fermi and Dro Szilard." 4 pp. Marked "Copy". 

Recon~ends survey of nuclear constants, at the same time 
planning for full-scale experiment. Cost estimates on page 4, 
for survey only. 

Letter, L.S. to Sachs May 10, 1940 
Recommendations similar to Pegram's above, but urges 

organization of large scale experiment. 

Letter, L.S. to Briggs May 23, 1940 
enclosing copy of 

Letter, L.S. to John T. Tate May 23, 1940 
Delay of publication of paper on chain reactions in a 
uranium-carbon system is finally official. 
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D1 · . fl. Sachs 
c/o Lr?i unan C:.)rp . 
l South William St . 
Ne1v York, N.Y. 

Dee r Dr. Sa chs : 

I\ . Einste i n 
112 Mercer Road 
Pr incet on, N.J. 

March 7, 1940 

'In view of our common concern in the bearings of certain experi 
mental work in pr oblems connected with nati onal defense, I wish to draw 
your att ent i on to the development which has taken place since the conference 
that was arranged through your good offices in October last year betwee n 
scientists engaged in this work and gove r nmental repr esentatives . 

L~ year when I realized that results of national importance 
might arise out of the research on ur anium, I thought it my duty to inform 
the Administration of this possibi lity . You wi l l perhaps remember that 
in the letter which I addressed to the President I also menti oned 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 Wilhe lm I nstitutes, namely, the Institute 
of Chemistry . Since the outbreak of the war , int erest in uranium has 
intens ified in Germany . I have now learned that research there is being 
ca r ried out in great secrecy and that i t has . been extended to another of 
the Kaiser Wilhelm institutes, the I nstitute of Physics . 'l'he latter has 
been taken ove r by t he Government a nd a group of physicist s , under the 
l eadership of C. F . von We i zsaecker, who i s now working there on uranium 
i n collabor ati on with t he 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 r elay this information to the 
Pres i dent, p l ease conside r yourself fr ee to do so . Will you be kind 
enough to l et me know if you ar e taking any action in t his direction . 

Dr . . ~zi la rd has s hown me the manuscri pt which he is sending t o 
the PhysiJJ <Review in whi ch he des cribes in det ail a method for setting 
up a . chain r eaction in ur ani um. The paper s will appear in print unless 
they a r e he l d up, a nd t he que stion arises whet her somethi ng ought t o be 
done to withho ld publ ication . The answe r to this question will depend on 
the general policy which is being adopted by t he Admini stration with 
respect to u r anium. 

I have d i s cus sed with Pr ofe ssor Wi gner of Pr inceton Univers i ty 
and Dr. Szilard the situat ion in the light of the i nformation that is 
avai l able . Dr. Szi lard will let you have a memorandum inf ormi ng you of 
t he progre s~ made s ince October last year so that you wi ll be able to 
t ake such acti on a s you think in the circumstance s advisable. You will 
see that the line he has pursued is different and apparently mor e promis 
ing than the line pursued by Monsieur Joliot in France about whose wor k 
you may have seen reports in the papers. 

Yours sincerely, 

Albert Einstein (signed) 



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

March 7, 1940 

I underst .:.Y .j U.at you are :familiar vlith the ~t- fri..S. 
Dear Dr. Sachs: 

uation which :· as ari s en in conr:.ec r on with the study of 

uranium, ar. .'!.at thanks to y oLr d i s i r .-:·E' sted interven-

tion in Oc -ober some support Wlll now be ·thcoming for 

certain ,;xperiments on uranium. 

Last year, when I realized the dange;· vhich 

might arise out of this situation, I thou~ht it. .-:1y duty 

to dr,::.w the attention of the administration to ~:·;is point. 

You will perhaps remember that in the letter whi d .. I ad

dressed to the President I also mentioned the faL ~ that 

C.F. von Weizsaecker, son of the German Secretar~ of 

State von Weizsaecker, was collabora~ing with a 6 up of 

chemists working on uranium at one of the Kaiser Wilhelm 

Institutes, namely the Institute of Chemistry. I have 

now learned 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 :nstitute has been taken over by the govern

ment, and Q group of physicists is now working there on 



(' 

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 admi nistration in Washington, please 

consider yourself free to do so. Would you perhaps be 

kind enough to le·l. me know whether you intend to forward 

this informction? 
,_ · ;~ i l ar (t h <:.S sho1.1m me t .·h.- · l~ scripts of two 

papers wh1 <··: • .ne has sent to the Physical ~~eview. A method 

for se"L .... .~..ng up a chain reaction is descri bE.!d 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 Qiscussed this and other aspects of the 

situation with Dr. Wigner 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, so that you may be able to take such action as you 

think necessary in the circumstances. vill see that 

the work of Dr. Szilard has proceeded alo~ a line en

tirely _different from that pursued by Jolio~ in France, 

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

Yours very truly, 

"Fro """- f ,·"'- s~e ~ loo\. 

LK,w) 
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~ ~v c./_,.__ 
ee tobet 'l5' l:d40 

Dear Mr. President• 

Ao 11. t•equel to the co~unica tion t.hich I hbd 
tho;, honor to uubmit to J·ou on Octobor l~, .r'rofenoor 
Albert l.in~tein eaut me ano thffr rog~:~.1·dlng the lnte:::t 
deva.Lopmants touchln;~ on the bihnificb.nco of research on ura.niUil for problem:: of nr,tionn1 def ontHh ln t~t .letter he ~iUt\&esttl that 1 convey t.o )·ou tho 1nforru~t1on 

1llt. t. has reached hill u .. , t uince thH out.brehk of t.h~ w"r, re:seRrch with uraniua h being carr·it-<1 out in great 
seCrftC)' nt the i:t~n · Un ln~titute of Peyt.:icca, which hk& 
bven ta~cn ovor by the Govern=ent und placed un~er tho 
l~d~rDhip Of C. J. VOR Jeia5AOCker, ~On of the Q~r~&n 
St~crot&ry of StAte. 

In the naliaa tion th.u t the De .1 urti'l ur 'Yiewe of Dr. Eln• tein have a definite betoring on the fuvon.ble 
report eublli tttt<l to you by Dr. Jirl[;l\D uu Chalr~n of 
the Comal tte~ which oonterred with oxper1r.aau tal t.Jcientis tu concerned and •;yoel!, I u encloc;iu5 hie co11111unication !or your kind porue~kl.. Kay I also a.ak • he th,,r un<l wbttn 1 t 
would be convenient for 10u to confer on certbin practicAl 
houea brought to a focua b1 th,, Vt'r'1 ;>rogrett. o! tho ex
~ria~ntal work, a& indicated in the concluding ~r~grapb ot Dr. Einstein'• letter. 

In vi .. ot 10ur origin~ deuignation of General 
lat.eon in tb1e •t.t.er, I aa trarwd t.t1~ 1 t tbro\li!b b1a 

·good ottioe•. 

Tbe Predclent 
Tbe lhi te loua'e 
laeldDi\oa1 D. C. 

• 

.\ I 
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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 res earch. I h~ve asked my Secretary, General 
Watson, to arrange another meeting in Washington at s. time con
venient for you and Dr. Einstein . I think Dr. Briggs should be 
included, and special representatives from the Arrr~ and Navy. 

I am of the opinion that this is the most prac~ical 
method of continuing this research, and I shall always be in
terested to hear the resul ts . 

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

Very sincerely yours, 

FRANKLIN D. ROOSEVELT 

COPY 
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D~ar Dr. Sachs: 

T::£ ~HITE HOUSE 

'iAS. "H!GTO. 

APHIL S, 1940 

In order to carry o~ n:. t'1a SUG '-~ est.ionr of the President 's 
1 tter to you today, will you 'le.~s ~ let me kno~ who you think 
oucht to be at tho conference .• an:r professors, and when exactly 
would be most convenient to e _:. l concerned. It strikes me perho.ps 
Dr .. l!:im;toin would have some .:u;·t:;·~stions to offer es to the attend
ance of the other professors. I :)t;lieve it nould be quit0 appro
priate ... o hold this mseti.11g n ~ tb·; Bureau of S a 1 .. rds . 

If you will give me: i.'' l.ly your re :2.ctions on &ll tbis, 1 
\'vill proceed to get into a.ct,i ,•n . 

~ith best wishes, I ~ 1 

Dr8 Alc~:ends:.:- Sac~s~ 
One VJ illiu _ Street, 
.: e~1 Yo:. l: 1 N. Y. 

Very Bincere; y yours, 

ELi\I::\ :.i. ";CATSO~'l 

Sac ·et <>.ry to the Presid _t 



.April 16, 1940 

Dear Dr. !ineteinl 

In conn~c:tion with yotlr i :t:port.snt co mmunication ot 
Maron 7th in regard to the rellell r ch in w·nniUJn e.nd 1 ts bear in& 
on nut.1onal defense, I wrote to t he ¥resident on itl& rch 15th, 
&8 per enolo~ed oopy, nnd hav• ~ t first r~oaived an acknow
lec.lgment. from hie socretary, Geno:n~l Watson. .l. t would appeu · 
t !H·t upon his return to Washingt on .af t er h1~ trip t.o t he 
Canal Zone, he deoided to adopt tho proc<idurf!l e ugf~oBted in J:J.f 
orietn~l 0:)111mu.nicat1on. Accord1nrly, I receiv~ad ou Saturday, 
April l~th, a letter of his d&t. EJ April 5th lfbich '"iS poat
m..rked fro!ll W&ehill6ton on April l~: t ..h , lla~O P. M., - a delay 
which ia understandable 1n view of the tr&~ic international 
occurren~e of the 1nterven1nt ~~~k. In the wake of that 
l&ttor I r.U.eo rflcel ved on the 1: th a note !rota Getneral 
Watson dat~d t.lle 5th, · and, in f urther ance of 1t. t elephone 
cdl on Saturd&.y, Dr. Briggs'• l-21it ~J :r or the ltit.h. 

~( 
Nat.ur&l.J..r_1 having b een bro.u~ht. into t he orbit of ---::- - l thia problem by Dr. Szilard, h ·:ve bl!)en in contim.1ous to · 

lii th hira at every stage of th~ a ~~vdopmenta &.nd ov~1· thia 
weektmd and particularly' toda7 • a h t> Vii d i&cu.as•:!ld u.epects ot 
the &ppropriate ¥roccdure for t h o forthco ming conference 
1ib1c.b t he Pruident hE~s in~truct ~d Oanerel ·watson end Dr. 
lir.i c;gs to arrang.;, i~ conrormity d .th t he idoe.s i lll.plioit in 
your original letter. lilay I &dd thd . in 't.h.g interoat of assur• 
ing an adeq\18 te scale .for the e~ )er1 -oant.at1on fl.nd ll right tempo 
for the work 1t will be most hel:?ful i f you could sa& yolll' 'Way 
to ett.enGing, l!l.ong with Dre. VViJ rli!tl" and 8 t4ilnr d, e e I am sura 
~~~he ?resident would feel a~l th3 more confident and w~ul4 
bQ delightod to know that any pr· ·:>&;r~ut th11t ie worked out. will 
have hM 1our stAgacioua cooperr.ti on .s.nd your &pproval. 

/ 

I am lookins forward t o teB1ng you and conferring 
with y~u bofore the meeting wbic~ , O lin~ to the exigencies ot 
con!&ranoe and tbe deTelopmant o t a coordinate policy, lllight. 
requ1r~ poatponemont.. 

D.r. Albert. Einstein, 
112 ~arcer Road, 
Princeton, w. J • 

Ioure aiaoerelJ, 
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•• Ji· • Al(~:;:o.nd ' r S~lChG 
c/o ~cjJ:(.DXl Cornor-a t·"~ · n 
C:1e South l'.':lll.i... :.r- S..: !"'"'C.·.:; 

r ·<. ;v Yor·k City 

Do at' v..: • B :.Ch : 

d ci'e:;:we . 

i"oact:l.ons , i . e . 

Bk, -f, G, @ 

a) cha:ln l'Gact~.ons 1:n ·.-h~ c ·~ thE' nc-;.;:·c_·o::-w arc slo··Jed do'.'T $ 

:1.~1~~51, coz•respondj_nn' ·;_~o -c.to contu:nt ()f Ul"anJ.u::· ..:.35 :tn orod~nary 
"·ii 

'tJ.·•ani'"l"" i:t"f 0'~--~{.,.,,1.'''1 ··;-·~n~·~,_,-, -~ .... t·s~~u-; _-roY' 7-:l"'o ~· -~ \A•~:; ' _-ru .;r..J.L .., ..... ~,. { __ .J...._L . ... ~,. ~.~ ., t- - .... . .1 )U~pocos of such 

tho n .. t-: ::·ons ~u·o not slo 'led 

~~intain a chn:n reaction OL 

c. :i.s c·::c ten of urcmium could .:.· ... -:_-ply moJ. .. e en-

of the 
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:.'.nd k:!.::'l. .... fOl" the pl"'Oo c.Yi:; ··~o ~JG c oncichrod an open r•uG o t ion u.:1lc'1, 

t bor study . 

rC'lit "' . .,::0::1 2.8 \;','0.!..1 QC:j ··~l'tL·,-·~J. V• :CJ rr~c c··.~;·~ ·t _,..~ G ;.) t~10 l 1
• ~"'.)}L"l tiC:1 C1f) tte 

l"'lo.Vo l ;o ;1 -; tur·:lod , 
c ·la i!l l'" O o.ction/o~n.d ~;.".~C1S i'ol,. 8()1.":'"":1r:'"; tJ. .oc o :··r· rJ-:__ c:·:~ ~ 1.:~\'1<:~ bc(r_ 

po~or es 3000 '0nu o:f 

~or tho use of bo~h 

o:.! ~~ol and atoreic 1o•cr ~!~ 

tone . C:: n 
-· · v ~ ... ..) such 

·--- ·-·-------------~-""""'--"=-=~= 
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This S3.V1n.:.. :ln 

·we:lght vmuld load to .f,;n. ::ncP -:c OQ .ln tho top s peod of tho vossol . 

c >."n :l sc l"' riil l use mo:xc ·:~l.:.tl {·to~:~- .:.;1' .)1 1 !)Or r..i le if c ·:·uisil"lS at 

at~. 'l:!.stunce of abo· ·" (-30 0 1 J'i,Jo .... ::':::>om its nGa.r•est buso . The 

o:L' 150 . 000 ton::: v1o tlc' :~n ·t~ oDo c:Trc~x.:i·D·\;"~'lces be doc:: sivc1 since 

ap~rt from the ~nero~ 10~ s~eod lt t~:ld Gu~Y ~or u lons ~criod 

the l) . .. i.ci' thst suc~1 

a. :no 

. 1. _..._ ... . 
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It :t s :not k:aown · ·~; p:t·Qsont ·,7hot::.cr· or not cbEd.n Poa.ctlo:~.:: of 

13:l scusncd i:a Pa.rt I . 

1 . I!l a C~lt'!in ::.""::cr~·~:· .... Y\1 c.:· t.~ ::s S"C;O:!lo typo one ton of n"' rr..l'!iun 

,.190 f.' oil . 

2 . A cl2ai11 l"'O:J. Ct:l. o!! yf· t.~.:ls 8Gcon·1 ~ype would 1i:t?ke it possibl· 

If fOl"' pUi."-

poso::; o~:· a:; ·;r•oss:l.on, a 00::.0 ._~a sod em ::::1:d.1 a ch a:n react ion 1.7Gr·c sot I 
J in~:r t.t sea :non1.. .. the co £:.s;-;,. ~...;~~o t:lc~al 'Jnvos b::. .. ousht about by tl.~.e 
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~r ~ L~·:a."1. J. Bri~·:g 2 1 Direct OJ'~ 
•~::.tion~ l ures.u of St~nd.srds, 
U. S . Depa1·twent of C ommel'CC, 
1-iau:rl.D[~ toc, D. C. 

pril (25, ~9.(0 

I thmll< you for your rsc~nt co::llnur.ic.; tion conc orning 

t:.. r:.eatinc o:!' the Sp.:::ci&l Ad ·_r-ory Cor:t:nittce t.tppointed by 

Pro:J~o:d.aont f•oosovelt. 

~s, to my r ecret, l e~;::..ll r:ot be F.itlo t o attend this 

Bk,-{' c, 

:aeotinJ;, h&vc (is cussed •:·.i ~!1 D:r. 1'.i::;nc:r l:lnd Dr . cuche p~;rticult:.r-

ly tho (jUcwtions &rlcine out o~ tn:.: ~.o:. ~c o_ Dr . i''Grui ar:d .!Jr . 

Szile.rcl . l am convinced us -~o t.!o ·.d uio!:'. end t.:Je ur ,.,.er~ cy of 

c.:::-ee..:.i:· l,~ t be conditions unds:: i.h!.ch t!'l'-t ' 1 d ::-el<.::.ted •. ork can 

be c2.r:::ied out ui th grcr:.to:r ::,~)ce:i c..nd on t>. l:J.r 30!" scal e than 
.h . 1- h:""! ·'· o I ,.,, .., .._ . ::-"\ ,...J..,.... .. \ ·t'!""" ~ t"'', ~ ~· .~"-..;, 'Y' ..,... ........ ,0 .-" /"-.,. S ~ ....... 
• ur...,_r., • if,~l"' ... nt"'r"""''"'"'· --· .... v '- c,LC>.:. v-0..: .. _.av .1 !.J-• c.C.nu 

tllr~t t.le Special 11 clvi!:ory Gc :.·:i.1/!Jt:::e z::ul::r:1i t, n&;:>.ss of ?'-"'-'Sons 

to sor"'Je as a 'bo&T of tr l!Jt.:.:::~ :'o::· n. 710:!1-:::>rofi t ors:w~~c::tion 

v;hi ~ , r.·i th the a,...p::cov<;. o :i.' t;,o C:ove:rn:J<."lYt. co::uii t tee 1 s.1ould 

s.:cure fro:::: gov~- :-.:.1ont~ l o:.:· :;:.:·:!.. V<J.~() sou:·ces 1 or both, t · .e 

n~ccss ;..1·y f ·rds for ca:rryin~~ O"'t the -.:o:·.~ . It ;:,ec· G to t:J::; t hat. 

such t. n or;;c~ .. :!.z z1-tion ~ .. vul~ p:·v';i.'.;.c a. fr(-: ~':c~:;o:·~::: r~!:1ic11 C01.1lC 

·~ ive D::-s. F'0r::.i fa:d ~·:,;ilDrd w:c: . .::o-'i;o:.:.·k -l"S t.!1o :-:tecose"'ry 

s ;')c . ''~1.e; pl-cp~.r·c..tio! oi t~!..; J.. ~.: ... :;e sc...:le: a;·~;>~...:·ci."''1:.:!1t (•.nC. -~- ...... 

·-····-·lc-r·t~ov 0 '~ .._\-,~, •r · r;,., <> ~-o····i'y]li+-i,·c. -:-·;+t '>" .. J>Cl'C ~ -,.,.,,.,_ 
{.;.J'o.\;·' _ ·~· _ .,. - v. ... ....... • ._....., _,. ~·' ._.. . _ J.. ..... - v..-.. ..... ._. 'i~-\o. v - v 0 ' - (SO- ,t..J• c..;.. -.,~ 

C ,-, ~ ,..,'llic~.~;o .. ,,. "'<;-, ,. +"'"''- u" c,, . ..,.,;d.c .... ,·bl-· co·"" o..,. tv ~ 
~- -:.•: t.;.ll.a.. ..... <.J .l..i:.J G. v u~...... ..._ .J..,,....,....., .,. "" '-' ·-~ -·- ., .0 c.:::.. .. ~ 

I thin:< tlwt c.;i :rc:1 such e. ir-::r:cwo:::-k and the :1(.; u.:.J....l'Y .fw1ds, 

it coulci be cr..rried ou.~ . uc21 f,,::.T..c:i.~ t lH::. n t ! .,..,;u;s:-. '-- loo:::e 

c o<)pGr!lticn o f DniV&.2~si ty D.. bor.:..t.or ies e.nd \.'!ov;.nT.:-ct.nt 

d 'Pi• t:nents. 

OUl'S t:incer~:: ly, 

Copy t o D:r. 

(li} -
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.. .:., .. .- .. ,;; fr ~lf'lt /';~ ~ ~~;.(,~ ' r•'+ ,. ce, 

StatiD~nt b y Dr. Sachs. 

J<;arlr in hta.roh I ltlCJI rec eived a letter by Dr •. Einstein, in 

which he informed me, t1J£.t ho hnd learned from reliable sources 
-

that work on uranium :7.n Cor>mn.ny 1s be1ng carrit)d out 1n great 

secrecy and on a very lai'f,e acnlo. I understand that this inform

ation is confirmed by Prof. Debyo wh.o reoentl;y came .from Germany. 

Dr. Einstein wrote me t.hr.t Dr. s~tlard has written a detailed 

paper on the possibil.'. ty of chain reactions 1n a system composed 

of uranium and graph1 1; E), and that this paper ha.a bE:l on sent to 

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

secrecy in conneat1on v: i t.h all this work. At the same time, Dr. 

Einstein asked Dr. Sz i ls.rd to sub1ui t a. 1:1emorandum on the possible 

bearing of Dr. Fermi' n e.nd Dr. Szilard's work on questions of 

natlon-n.l defense, whi <:h memorandum I ha.ve 1n the meantime received.. 

Aocord1ngly, I : submit ted his communication to the ?resident,. and 

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

advised by him tbnt he bad nsked his Secretary, General Watson, 

to arrange ano.ther mec ting in Washington. w1 th Dr. 3riggs and 

the representatives ·of the Army and Navy mi.Jdk&xwu.L~ and others. 

General Watson, on the se.me do.te, asked for suggestions from Dr. 

Einstein and myself as to tho supplemantary names £or attendance 

at this conference. and ~o , through the kind oftic~s and direction 

of Dr. Briggs, this conference has resulted. 

, Tb.ia week, having hearC. from Dr. Einstein that he could not 

attend, I bad the plensure of calling on him and hearing his viowa. 

He told me that he had dlncusaed the scientiric aspects with Dr. 

Wiener and emphasized bia conviction as to the 1mp¢rtance of cre

at1ng .condit1ons undov which the work oan be pura~ed on an ade

quate scale .. He 'alao discussed aome .aspeots o1' ·organization nnd 



f • .. :. Statement by Dr. Saoha 

sought my v1ewa on that. but this can be deterred for a later stage or this conference. 
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llay a, 1940 

~e~orandum on the e~1ar~ments with uranium and carbon that are being done 1 ! ~ Golurnbla Onl versi ty under the direction of Profeza~rcroi nnd Dr. Szilard. 

I. fismera~ 

The project of n t.t (IT!l;Jtint; t:.o bring t.o prac!".icfll U!ie the releese of energ: · fi' Or '1 uraP5.urn "by o cha in re<lc l·.ion" in ·rol ving tho use of cnrhon t o !llo v O. n wn t he neu :,rons releas ed in the · r eoc .io-.- . so t ho!: tl1ey mny be picked up by the Uraniurn-~35 i nvol v es t hrfl0 J"C\!:h~r di ~t 1nct !J t nges. 
A. The first s '1gt:: i s nn in J05 Llgation of the fundar:lental j,Jhysics :\nvolved in l. hn scl.1ema hy which i t is hO.[>ed to i)rOLlucr , anr~ util1 7.:e Lho chain reac t ion. The ex.)eri~nent ~1 in t his s t q :; o c e.n b e ·i one as effectively in ll \ml' r.; r~i t y labor1LtJry as e nyr1i1orc. Since the who le fi olU. l ::s r a tl'w r ne w, i t is e .:: )ecial ly nccessnry at this :. ~nge to ha vo 11~ wo rl< in Cfl::irgo of phy~icists of i rr. dg ln Dt1on And in!jenui t y. I L. "'ould not seem noces s c·ry ':<:> surround 1: he experirn en · ... s at t his stage wi th prec ~ · uti-Jn s t o secure grea t :>ecrecy. In general the· re~ulc s 0.f th e e ;{·per iments .r r: not 1mmod1a te but come out onl y from computa tJ.on~ by rn t."aor l nborious me ~hod3 a nd tho r a~ 1l t s of the3c com u tat ions need be ln:o"n to ve ry fe s <in '1 n ued no t be d 1 sclo sed t o o t hers. t ome of the ex;Jer.tmcmt s: thn t a !'e nee-ded are such as v uriou s phy s1c1! 'J.s ;:t ·.q be under tnl:ing ~ · nd ot wl d ch they may publi sh the re:mlts . Ho ·,w,· er, ,,1nce t h e r e~:ults a re neces s Ary to t h :L ':\ ;.>ro,joct it. can rwrdly wai' . un il :,oma physicist h .· : l ~Hm :-1 to do t.. he pnrt.:.icul.1r ex :J e ri'n"'n ~ . s n ecessary for a .11}~, ' .1 r knowl e!-d,£;o or t h2 f a c t!:l concerned. f,s these fundame ' l::a:. mea :.ur0'l ent !J o.ro !Jlc,C.e t hey mGy at &.ny stage do >ne of thref! t ~1ngs, namely, o1 ~. her i :1dicate that th -, j)l'O jec +:. 1 :~ ho ;H:less, lie wit hin a range which indi :~o te u ne1 thnr t ho fea.si bill ty nor t ho unfcas1b111ty of thf.! projec t , or lie within a r e nge t il.::..t 1nd1cetes t 1H.J ['roJoc t to be fen sihle and encourages further steps. I f the work in t.his st.nGe is pu~hr'd bet rd it will s ti.'. l t ake n numb~r or mon hs t o get the re~ults that should be well in hand before the final stage 1s reached •. 

.. 

L 



•.· 

( ' 
- ~~ ... 

B. The neconcl : '. :.t g r) i n hn t 1) f :Jlrtnning for the 
third or fina l ~ · '~l: e . \.o r l' i t: 1,!l i s !) econd st;:•e o 
n e ed by no me a.n f zH· n 1 t the co• ;)l ct.ion of t'iOrlr: in 
tho fir st ::.tag n but -r1n y '"<~ 11 b.ryg1n at. once. This 
work will stnrt ··: it h th11 ,..,'Jf' U !T:' ) '. ion t hli t within 
certe in limit ~ cf q uantiti ~r or uranium nnd cArbon 
tho chain reocLj on ~ 1 th s lov· nQu t rons cnn ba mude 
t~ proceed ut n r o) t d but C(·ntrolltLble r nt: p , If 
thi!J assu:n~ tion t:- ·nncle thcr, t hP. f! Ocond !"lt· ng~ in 
really one of <m~ln r: e rj, ng 1l nnning on d desi gning. 
Th•3 constant a<hice of phy ~ idst ~; v.;ill be neE~ded 
but tho <.le s igni r·g of the setu p of an ac t unl r,x~eriment, 
preferebly with Lhe n;>p ro,Jri:;l (! rnenn!'l for u t. 111 z.1ng 
the energy libel ·tl r·d \11 11 ln \'u l ·1o good engin cr1ng 
judgment rjnd de !- ir-;ning. l'ho .r.ecoud st,lge includen a 
s tudy of the r u p:)ly r·n d th~ moan s of nc11tiirine uranium, 
·and 1ncidonta ll}' cnrbon, 11~ th~J ,>rO i) er form. /\ !-ltudy 
Of the 11::.11 t t o :he f.\Up;>ly Of \.lranium 1 ~ ob-: iou s ly Of 
i mportanco. Th P r~~ult : of wo r k in thi s second stnge 
r.;ould presumabl~ be k opt. confidential by whv.t o ·,'ar 
org&n1 znt1on do c~ the wo rk. rna work in t his s t age 
might be done n t. a uni ·,c· r n1 1.y bu~- the uesirability 
of doing so is 'by no -:nc n s n s ob 'i!Ous as is t h e cnse 
with s~age one. 

c. The third s ~ a go i s thDt of con~:: ruc ting tho n ec
essary e(]ui pmen <md cet ting uo .:m ox;->eriment.al plr.nt 
for trying ou t ·.no f innl e:-.,H! r i mr:mt if i t n;);_)ear !'; t, o be 
juet1f1ed by t h e• findings in I. he fir !>r. s~.ncc . If t he 
second stne;e, tltt.t t o.f pl · nnin ~~ .. he full ::>C<Ilo oxpcri
mcnt, goes on si.Jul tDn cousJ.;: \i i t.i1 ·~::1e fir st s~ . .-~ge , U1e 
fin a l ex'Jeriment. -.night be · .. r i c.d r t. \. hor J rom:; ' .ly if c;. nd 
n.fter tho r.esul 1 ::; of the fundamnntul ex~er1mcn7. s in 
+;he firs t s t~ge l!E~ i c 1nd1 c ;. !,Ptl t. he cond! t ion:; for 
"lUccess of the ' ll"O j ~? c t; . Thl) t hird st. ngo in an un('.er
tnking that should be carried ont.. in sooe i solnted 
locut ion, certu.inl1 no t. on ,,~ university C C~mpus. 

In th.EJ first or phJ'~ics st age ~• :!lt)re r.ccurnt e }:no \, lcdgo 
or cert nin ;> ro perti e :! of t.he mo t."'· ri t· l s u ~wd i s t he obj e c t i ve. 
The chic! of t hese pro~ e rt io s ar~ ~he following: 

(a) The magnitude of the "capture cross- ~ec t ion" of e 
cnrbon ato:n with slow· neut rons . If thin c apture cro ss
section 'is too gre~ . t . )l the cnrbon would sv1allow u p so 
many of the slov¥ nfitutrGn~ in the mix t.ure or uranium and 
carbon thll t th8l'e \':ould be no hooe of n chain reac t1on • 

.. 
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Slnce thi s c o J t u !:'o c:ro : s- fHH:~ r, i on wns Y. no"m Hi l h lc;~8 eccuracy than on;~ of th ~ ot h er nu t•nL i t i es in /ol·red it 
'Has t he subjecl H .. t.h o fi r s~ cxpo rimcnt . Prclinin nry re r.ults hnv e been !lOcur od . Further rQ!"Ul ts will bo 
re£~dy by the end of 1.h1.:1 wee;{. :!: he 1n~acn L 1ons a re .tlw.t curbon doe~ not. Ni ptur l! 9low neu t rons a t so rop1d a rate that the fe n n1.bili ty of a chain roac t ion is excludad. It is not cer tain yet whether nno .her more elc,'uorato ex? ori~11m t u :> illg a n ~J ho rc of carton should be carried out v'li t h thc:1 llo po of. BOMowhe t erf.)n. t er accura cy 1n the moazurer:tent c•f t. h c np ure cross ... gection ot c a rbon. 

(b) The aver ng e numb·· r of n cu t rons tnn t :~ r 0 given oft when a f1s ~ion of a Ur .-~niur:t - ~ ' ;:. 6 n t.oru tv.kes pla ce after it s captur" of a s l o · ..... · n (m ~. ron. Adel l t ionnl ex rE>r1-men ts to d e ~cr:r. inr· :r.orc o ccurn ~ ely t h1 r. fund.m:tentally import ant number nec·u t o b e rlone . The ')-_.~ ;;; : iou s axper1• rnent a, ;Jar t icularly t ho ~) a of Anderson and Fermi, t'.nd 
tho~e in France of J olio L, t1 r e no t in very good agreement, 

(c) I mp roved rJea:=.u!.· e:.ne n ts of t ho fission cro~ ::~ -sec t. ion of Uranium-~35 . 1eocur ewent 3 of t his quAn t i t y h~ve bean ro nd e bu t it woul d b e iHb~ · n tr.~e,::;ou o t o ha ·; e t tw rc sul ts more accurn tely '.~·o rk ,:: <.l through. 

(d) The r esona nc e c ?lur e cro ss- sec t ion of Oron1u3- ~38 . Th•3 c.n ptur c o.f n cu t :::-ons o l o. cer !.r, 1n ': cloci t y (. emi - r. low) by Ur&niurn- 208 i r qui !·.e t..hiJ ~ lOr !..- ~> ob s·,r·cle t. o re t ~ - ing a ci'lnin r~~a c t lon be t v.e on thC:l s l o w ncu t ron~ rmd U rf!nium-
2~~ 5 t o procead. And e r son, v:ho by t he way i s Professor Fera 1' s r esearch ass i stan t , in t his lo.bor; .. t ory, nnd o t.hors, have raHde some me tum r ement ~ on ~ hi s r e sonHnco crosssection. Experiments t o check tho re sult s would be <1en1rable. 

{e) Other captur e cro ss- section~ . Professor Fer~i is inclined t o su !J oe c t t he fJX1 st.once or one or :noro o t her kinds of cnp t.uro of neutron s by ura.ri1u;n t hun t. h e fi ssion c fi;Jtur e and tho r e3onanc e c a p t,ure. 

(f) A good mnny ou e:rt1on n r ela t 1ng t o t. h ~ c temi ~t ry ;.1 nd metallurgy or urnniu~ ~ ill need t o be 1n~ es t 1gated. This investigation ~ny · p~ rtly belong t o stPge one bu t will also be prominent in ::~tugo two in connec t ion w1 th pll!nning for obtnining uranium in t ho necessa ry form tor use in tho finnl expor1mnnt. 

.. 
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III. Resourcen need~- 1. .. 19 3?ocd t Jq v1o r l: on the proj ,...c t . 

St11ge ).. The fi J"1': :Jr phy !:.' io 3 Eltnee of' tlw ;"'l rojnc t 
needs in ordor to m< ;:'~di · ~~ tho v;·JJ•l-: c.,".: len st t he followinga 
For ro search tu~s13~:e n e .3 , four young ;1ily 1 icio t::~ who nra 
acquainted with th1 s ~;y ;.> ·3 ot ~Xork, "l1 on wh o would h<He 
salaries of D[>proximn'~ el;i ( 3,000 er•uL. for a t least n year . 
If 1 t W·~r·~ f el ~ n '=' CC ~ . : . ::..r:~ t o ) o(! or;(~ • e r; e;au :, lou s ly, con
s1dernblc :.,ro~r0s!:' rr: .t ~: 1 f;. be -~ ~ d e t.hr<).lgh ~lle summ~r rnon~~ hs 
frcm Jun~ 1.5 t o SE:>)t.~ ~l ~J ~> :r:· 15 b~ J:,hr ("'r'.lploy rfl~n ~. of ;Jhy sicis t s 
from univ ersity stoff M ''':1(J :ni r,ht. be Yd lling t o work t.brough 
the 'To.ca tion period. In add1 :. ion, t.Lerc v.10ula n e ed t o be 
fundS aVEtiltlbli'J for 1 .l jJ!} lie S for .h e t?.J.pense Of ShO;:> '>10 rk tmd 
construct ion or vario l.'!i ; :>1f3c c~; of e qui)ocn t. , I t i r, d1ff1· 
cult to estime te Y~ha~ ~:.hl ~ co E.t ~..).r 'JL0 "·. e i tems would be, 
?robably of the ord~r of .1 ~1,000 D month for th ~ bc"!~te r 
port or u. year, Very .likely Loo i t would be necessary t o 
rent a gro.m of ra.ciiu m ' ... h'l \lh su r-roun' H:~,; by beryllium would 
furnish a. steady co nc .-~n c: :- ,,l.t;ed 2.0lrco or nr1Utron!:. I belie e 
that a gram or radium ~~un bo r en ted for abou t ~300 a month, 

Stage 2, I am n )1 . ,)r opo.r ed. :..o ~IUggest any es timn t.e as 
to the cost ot stage t,~ vo .. lmg1n ·Zl ~r t4 t.o do ·, o ·.tt ot the work 
with pbys1c1st!l t o ad 1st: would be \.he chief r ~r; uirernent z , 

Stag~ 3. No es ttmn;o 1! submitt •d at this ~1me as to 
tht cost or stage thr ao. 

George B. Pegram 
\ 
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Dr. Lyman J. Briggs. Director 
National Bureau of St andards 
Washington. D. c •. 

Dear Dr. Briggs 

Enclosed you will find a copy ot a letter 

to Dr. Tate which I wrote 1n pursuance or the 

course upon which we decided during our last ' 

discuaa1on. on April 27. 

:a.s%j,bc 
uo~ · 

You:ra sincerely• 

(Leo Sa1lard) 
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Additional Material for page 120 ( i}) 

re: FERMI CORRESPONDENCE, JULY, 1939 

Letters: 

L.S. to Fermi 

L.S. ·to Fermi 

L.S. to Fermi 

Fermi to L.S. 
L , S , +o Fe "" ... ~.""· 
Fermi to George Pegram (marked: Copy) 

Fermi to Herbert Anderson ( 11 II ) 

July 3, 1939 

July S, 1939 

July 8, 1939 

July 9, 1939 
7 ... J~ II I I '1 3 7 
July 11, 1939 

July 18, 1939 

Two additional letters from Fermi to· Szilard, dated 
June 26th and July 1st, 1939, are with the page 111 material. 
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Hotel l:ing 'a Crown 
420 Wcot l16th Street 
Now York City 

July 3rd., 1939 

,. 

TI1ie ia to kcov you informed of tho tre~d of my 1doaa oon-

corninf.! cho.in reactiout>e It acoma t,o me 11ow that there is a 

.;ood clumoe that carbon Dli~ht be ·e.n e;{oellent elel'lent to use in 

Dlace of hydroaen, nn' thore iu a etron~ tcr~tat1on to canblc 

on thio ehanoe. Tho capture oroes-seation of carbon 16 not known: 

the only E;:xPerimente.l cvidcuoo availat,J.e aosert~ ~ upp~r limit 

r:Jf 0,01 timtls ~ lo·241llm2 • If tho cross-s~otion were 0.01 

c&r'boc wo;Jld ~e no bettor t~u hyd.l"ogen, but ·W1o orous-Geoti~~ 

is ·pe.rha.:ps much t-.tc.<l.llGr 1 antl it mi~t 'b~ tor inotanco ·C. 001 . If 

it t¥ere zo cu.rbon not only coulrl , be U.:iiOd in pla.oG of hyclrogcr., 

:p~zoible with hydroeo•• also. 'i'he concentration of uranium o:;ddo 

i1;1 o~~-"bou oould 'be kq~t vory low. so tlw.t ono could ·have about ' 

2 iJ.."'li o:r ct.u.•bon :>or eo. 'l'hiu oompareu favorably l11 th l/lr_ @...'l of 

d iG;;laccm~~nt o:?' a neutron for slvwin.~ do~m to therroal v.eloci ties 
J 

, ' ... 
·' ' 

. ' 

W'JUld b e only 1.!3 times o.s larue in the oarbon-ura.nium-oxit' . ·:; 
t 

mb:tu:~:·a thn.r in the wo.ter-urunium-oxido mixture. If · captu:.·c by 
I 

c:~r'bon oru1 be uo£:lect~d, U1o concentration of' uranium oxide io 1 

dctel ..... :aincll by the oonoide1•ation tho.t the average displacement 

' ' 
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of a thermal neutron fo'r OQ:pturo by uranium 1n the m1xture must 

not beoo~e too largo. With this aa a limiting factor about l/10 

of tho w~ight of the mixture would have to be uranium • and that 

meano that ono would need only a taw tons of uranium oxide 1t 

ou~ present data about uranium aro correct. 

I perDonally would be 1n favor of trying a lar~s aoalo 

e:qleriman~ . with a. carbon-ura.niwn ... ox14e mixture it we oa.n get 

hold of the material. 

I inteud to plunae in the meant 1me into an expf;)rimont de<+ '; :·· 
. . . . .:,·I . 

~1gned for rneaaur1ng omnll oapture oross-aeotions for thermal 

neutrono~ This is tho proposed experimontl A sphere or c~bon 

. of 20 om :radiua or largor 1o surrounded by wate:r and a neutron · . . . 

oource is plaoed in tho oenter of the sphere. The slow neutron 

. density to m~aGure4 inside the carbon »Phere by en indium or 

rhodium indioator at two pointa. one closo to the surtaoe, and 

one olose. to the center. The slow neutron donaity $t theso two 

!Wintf.l is measured onoe witht~ and onoe without; an abeorb1na 

l~yer ot boron (or cadmium). oovering the surtaas ot the sphere. 

It ia oaay .to calculate tr~ the observed ratio of the differ~ 

enooa (of the obaerv~4 neutron density with end without absorber 

at the aurfaco of the sphere) obtained for the two points and 

tho aca.tterine oroaQ-3eotion tho ratio of the capture cross ... 
. . \ . 

section to the aoatte~ing oroas•seot1ou tor thermal neutrons. 

I oalculeto that a ~tio of tho neutron denoitios of the frder · 

of maanitude of 75 to 100 would for instance be obtained tor 

two point~ in a ovhor~ ot carbon of about 20 em radius .if tno 
\; . 

cc.pturo oroae-sect ion· of carbon were 0 .• 005. It aeema that very 

-------------~------~~----- ------·-----~------
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ar.m:tl oo:ptul•e oruso-eeot:tone C'-Ul convcnicmtl~.r be r,1ousurad by 

thi3 method .. 

If c;::.r~on ohvuld ~o.il, out+ nox~~ 'oeot ZUOI'.:IO r.light bo heavy 

wu.to:-:,. and I huvo thcro:t'ol,.e taken eto:Do to find out if' it ia 

hyd~oGcn ic GUppooG~ to h~Yo u cap~ure crco~-scotiou bolow 0.003, 

and the ocattGrin:~ or~cs .. seotion ou.:;!lt to be ";( or 4 time$ lc·24 <J 

:f'or !WU'c;::.~on~ t)'bc·1a the l v-olt r egiou. (It i0 e to 7 times lC-24 

for. the therm~.l rer:;ion), Sin¢0 hoavy hydrogen a lows down about 

(Loo Szilard) 

( 
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Hotel King's Cro~n 
420 West 116th .Street 
New York City 

·' 
July 5th, 1939 

Dear Fermi: 

I think the let~er I wrote you on July 3rd 

contains a mistake insofar as the ratio of the 

thermal neutron density at the center of the 

sphere and at the surface of the sphete is .not 

75 to 100, but 95 to 100 for the values given in 

that letter. .The thermal neutron density within 

the sphere obeys the equation 

. ~ ;{It- /f(rf j 

;j ~ w /~ :lt: I ,/J-:::-
3 I 

w with 

it is: 
/(-r--) - C e_ a-r- e-~ 

r-

tf_ = V? ~ 
)v "J L- Ui'c_ 

where 

For small ar we have . /: a'~ "L 

f(r) :_ '"'- a ( ( ;-r T ) 

and the ratio of the densities on the surface and in 
~ -~ 

the center is given by ~j ;::- e 2..:: 
., For :r = 20 em, ·)\'Je. = 2 em, · an'C\_, ~ ~ 

(J /2 !!.._)__ ,......._ 0 c 

~</} .~ /. C?~ 

As you see, the method is beginning 
, I I 

1 we h q:-ve · 
1000 

to get some-

what awkward in the case of carbon for smaller capture 

cross-sections than ~~005. It seems that it will be 

possible to get sufficiently pure carbon a~a reasona

ble price • . Carbon would also have an advantage over 

.... 

r 
' 

( 
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hydrogen insofar as there is no change in the 

scattering cross-section in the transition from 

the resonance region to the thermal region. Con-

' 
sequently, if layers of uranium oxide of finite 

thickness are used, the diffusion of the thermal 

neutrons produced in the carbon to · the uranium 

l ayer is not adversely affected as in the case 

of hydrogen by such a change. ; ~hether th~ .point 

is of any importance depends of course on the 

absolute value of the carbon cross-section. Pend-

ing .reliable information abo~t carbon we ought 

perhaps to consider heavy water as _ the "favorite", 

and I shall. let you know as soon as I can· how 

many tons could be obtained within reasonable time. 

With kind regards to all, 

Yours, 

(Leo Szilard) 

i' 
c 

I . 

( 
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Dear Fermi: 

Hotel King's Crown 
420 West 116J~h Street 
licw York City 

J'uly 8th, 1939 

Sorry to bombard you with so many letters about carbon. 

T~is is juat to tell you that I have reached the conclusion 

that it would be the wisest polioy to start a. lnre;e scale ex

periment vrith carbon right away without \vaiting for the outcome 

of the absorption meaaurement which waa discussed in my last 

two lettera1 The two eXI>erihlenta might be .done simultaneously. 

T'ae following can be enid in fnvor of this procedurez 

A chain reaction vii th carbon ia so much more convenient 

~nd so much more important from the point of view of applic

ations than a chain ree.o·tion with heavy wate1 .. or heliuw that 

we nru.s t know in the shortest poesible time whether we can make 

it go. This can be decided with certainty in a relatively short 

t~ne by a large scale experiment, and therefore this experiment 

oazht to be performed. If wo waited for the absorption measure-
··: · ./ 

m~~t we would loeo three months, and in case the result is po

s itivo we would still not know with a lOO% certainty the answer 

with respect to the nuoation of the chain ·reaction. 
·.t ;r-

I thought that perhaps 50 tons of carbon and ~on' of 

uranium should be used ae a start. The value of the carbon would 

only be about ¢ 10.000.- Since the carbon and the uranium oxide 

;. 
I 



-· ~ J ... ' 

/ 

-2-

would not be mixed but built up in layero, or in e~y case used 

in some canned form, there will be no waste of material or waate 

of labor involved in unmixine after the e~eriment is over. 

Since tho uraniwn layers may be separe.ted. by carbon layers of 

20 to 30 om thickness, or even more. we have to deal with a 

comparatively s inple stllr'..tcture. Much a it"lpler than would be the 

case for alternating water and uranium layers. 

I told Professor Pegrwn yesterday how I felt about the 

si tua·tion, and ha aoe1:1cd to ba not unwilling to take the neo

esoax7 action. I wonder whether you think 1t wise to proceed 

as outlined in this latter. 

' 
With l:inde~t regards, 

• 
yours, 

(Leo Szilard) 

( 

. -..... 
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DEPARTMENT OF PHYSICS 

Lcor ::- t,llr.ro , 

UNIVERSITY OF MICHIGAN 

ANN ARBOR 

posait~~ity of uaiD ~ c ~ r~o~ io 

usly optiKlHtuc n ypo nesis · bHt cerbon soou!a n&v~ no b0dor~~J.0C b L d!~ 

t' o r· n e u "t r o n s , h r. o a s s u n i ·tl J. f o r 1, b. e r e .s o L a a c e o r. .s o r p t 1 o c r c n ;;. o t u. .c· c. t. i. u o 

tne usual a~ t a (w hic h also 1 ratter suspect to be optiui.stic) one 

f J. r,ds fron. an elerrerJ -c; ar y calcul ation ·ch<H :c,he ra ·cio ot -c;ne cooct:n·cr;:,tl.ca.s 

(ratio of the n un hers of ato~s) of ura ni ~n aDa c br boG sboula be & ~out 

;.t ~ o n e t h G u s a n d t h i n o r ci <:J r to a v o i a too cu u c h r e s c n iH1 c e a b so r p t i o n • 

.tJc cor :lin~ to rr.v est i rr~ates a possible recip e n. iii?,nt. be a.0out ::euoo ~2 . 

o f c a r r. o n m i x e d w i t b ~o U 1<.. ). o f u r a n i u a . • 1 f i t w e r e r e e; 1.1 '1 so T. o e b 11 o u D t s 

of ~aterials ~ould certaitly not b e too lar ~a . 

Sin ce rwwe v ~r the: i:'O·oun-c or' urarnun· ·cne ·~; cant:.:: u.:; ·.:! O. , c::::.p~cl<:.LJ.'/ 

in a homo .;:eoeo us n·ixT.urd is ex c 3eolrj.=; J.y su,d .L.L, c V eO a V <:c. l'V 2 fl G: l.l Hl sor~tlo r 

r:y c ar0on e ither a t tnern·a l c: nE'r d y or e v en 001Gr e nido.t t'la .stHi'lci~;:;r.c. 

f o r pr-s v t:,nt in; the c nain re&ctilon ; p.::ri:< ps 'i:.be us ~ _ _?£.,_ .. :~t!?.~i<- ~. l.C.'i~rs oi: 

c a r 0 o r. .:; e p i:l. r c. t e. o. 0 '1 1 a 'J t; r s o f u -L " tJ 1 u D, n 1 ~ h t c 1 1 o ·rv -co .s e, ;:· .sou .:: \ c c t 

l qr~er perce~ t a~d of uraniu~ . 

1 r av e b ee a &blDJia ~ a0out to e e ~~eri~ eat t na ~ you pr0 po s ~ tcr 

n!ea.s urin ?. the sru:.ll a r. sorp-c1or cross scc·l;lO L'l in Cd. .cr.o u . l ·c :St:-~u . .s LO u '=' 

t f: c.. t '! o u h a v e pro 0 a b l y o v - r: e. s t i u, , t e j t he a. i t t E'. r ::; n c e C' e T. ·,v \7 <:. n r e:. !J o d. a :1 

center activitq in tne c a rbon .sphere ;no reover I coot s~e ho~ you c ~ n 
I 

- '""'"'_ .. , """' 

t ake into ac coun t tne contribution oi ·cnost:) Lleutrous tna ·~.~ h :- cone: t.bd' l! C: .L 

du~ to ifrpact.s a,;(ainst c arl"lon . ''' r:e ir nu1r,rer '=:Ooula pror;; t'l'J cot 0 ..:. vtrv 

lctr~e , 0ut rr•i!.bt d.isturb VGI'IJ CO fl.S id.erc.t"lly tna D·88SlH'EL\e.tll OI 8 .S!l.;.:>ll 'JJ.L 

f ~:: r e r1 c e . 
l had Ji.scarded heavy ~eter as too e xpEasiv e ; ~uL if ?Ou ca~ 

~~sil v ~at sev er a l toes of it it ni ~ht ~ork v erv nice.Ly . 

' l'0. e cvclotror! h-.:; r e '";ill .start 'Norkin~ a.::(o in (JB.l<."C wc.;;x dJj 

I ho pe to he ahle to ~et r el i able infora ation oo tne 3 0 call~o r6SOD e~ c e 

a hsorptioa of ur a~ ium . I shall infor m you of to~ results . 
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Dear Fcrm1a 

Hotel King's Crown · 
420 West ll6th Street 
New York City 

July llth, 193; 

Many thanks for your letter of July ;th. It obviouslY 

crossed with my third letter about carbon whioh ~robabl7 

reached you on Mond~. Today, being in a hurr,y, I oontina 

myself to d1aousa ono point 'nlioh you mentioned, You write 

with reference to the oarbo~ sphere experiment that it might 

be diffioult to take into aaoount the distribution of those 

neutrons ~lioh become thermal' due to impaots against carbon, 

and I wish to say the following in this oonneotion. 

The number of suoh neutrons whiCh become thermal within 

the carbon is quite large, but their number is taken tully 

into account by the ~roposed method. 

The density of the thermal neutrons within the carbon 

obeys ~e equation 

} 
61r;J;~ -/T(-rJ) -1--/(r) ==-o 

where /!iJ stands for t he number of thermal neutrons~~ 
in unit time and unit volume at any point within the carbon 

sphere of the r adius. 

Let/t (r-) be a. solution of this equation for the bound-
the 

ary condition .ft{li):: J where ~ · is a thermal neutron denait7 

at the boundary surface of the carbon sphere to water under 

the conditions of the expertment. 

. l 
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Let fu1•ther be J-._ (r-J a solution of the same equation 
for the boundary condition f-a....{X)-= o whioh ia reali·zed ·by . 
oovering the ourfaoe ot the carbon sphere with a thermal neut
ron abosrber. The equation 

/) ~( 
1

f:, eJ. - /) (r.f) --=-=-- o 
tf'(-r 1-

will then ba obeyed by 1 ~ r- f..,_, and f will satis:ty the bound· 
ary oondi t i r.mf{R J = 6 . e 0/1"- e _ ~ Thoretore we have 

tJ(r} :::. ftC..,.. J- f'\. ("r;) -=-1;;;) j,.(o J- f.,Jo) . 2 ~ ,_.. 
So much for the nthoor.yN. Praot1oal d1ffioult1es are ot 

oourse preoent,. 

I may '\vrite you aGain in tho nc:J::t tow dnys and w1sll to.- .·: .l 

d~ only to add this: Since J~derson did not get an aoknowlcdg-
ment from Phyo ica.l Rev·iew about our note I asked Pegram today 

to enquire about it. It turned out that the note was t _oo long 

for a Letter to the Editor and that it will appear aa a abort 
paper in the issue of Auauat lat. 

Yours, 
y t(. 

(Leo S~ilari) 

! J 

~ 

l 
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.c 0 p y 
University of t1ichigan Ann Arbor 

Depart~ent of Physics 

Prof4ssor Ge orge B. Pegram 
Pupin Phys~cs Laboratories Columbia 0niversity 
New York, N.Y. 

Dear Professor Pegram: 

Jul~ 11 1939 

As I have already \~itten to Szilard I was myself considerffing the slowing down of neutrons with carbon as one of the possibilities to avoid a large ab s orption of the neutrons a t re sonance during the slowi ng d.O'Nil process. There are at present no data on th e abso~ption 
--·--·· 

cross se ction o:f carbon for s lo·w neutrons, since it is a:~parently too small for being detected by the usual methods. Since however even a small abs orption, at thermal energies or otherwise, might be suffi- · · ·· cien~for preventing a chain reaction it would be at present, as Szilard · correctty puts it, a gamble to attempt a large scale experiment on the chance that the absorption by carbon is considerably lower than the upper limits that can be given at present. 
From what Szilard writes to me I understand that he considers the advantage of saving time by attempting, without a prelimanary in~stigation, a large scale experiment v1orth the ri?k that the absorption might be too large. I agree with him thatt the loss of time for a semi large scale experiment would presumably be considerable::< ~~~ntheless I would feel much better at ease if it v·rere possible to try the large scale experiment after having convinced ourselves that the chances of success are greater than we can estimate now .x' 

One might perhaps think of a preliminary experiment on the follow·ing +ines: 



.·.· , 
2(j) 

A t ank which can be either empty or filled vlith carbon and 

t h rough which are s.cattered some c'ans that can be etppty or filled~·. 

with uraniUm oxide is placed inside a larger tank containing a man-· 

ganese solution. The activity of this solution is measured under three 

different conditions: 

.\ 

B 

c 

without carbon 

with carbon 

\'lith carbon 

without uranium 

without uran ium 

with uranium 

The differences between A and n should g ive an estimate of 

the neutron absorption in carbon. The large scale experiment should·· 

be attempted only if C is larger than A. Indeed this would mean that 

t h e number of neutrons produced by ~ranium is larger than the number 

of those t hat are absorbed by · carbon ... uranium. 

I dont knoy1 as yet whether the $ntens ity will be su f ficient 

for such an experiment and I shall think meanwhile whether it is 

possible to find a better arrange~ent. In any ca se it seems to me· 

that i t will b e essential not to use a h omog eneus mixture of carbon ' · , 

and uranium but to keep them in separated layers. Otherwise t he absorp- ~ 

tion at resonance becomes important even when the ratio of the number 

of uranium a toms to that of carbon is as low as 1/1000. 

I was very much interes ted in the f act that the fission h as been 

obse$ved also in protoactinium. I immagine that Dunning will now 

try also Ionium. 

We h ad a very pleasant journey and are now settled here quite 

comfortably. 

Sincerely yours ( 

signed: Enrico Fermi m.p. 

(Enrico Fermi 

I 
I 
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University of ~vi.ichigan 
Ann Arbor 

Departfi'Je:1t o:· Physics 

Dear Anderson: 

13k J~ ' 

ITuly 18 1939 

Thank you for your tv.ro last letters. I ar~ convinced novv that 

t~e ab s orption cross sectio~ in uranium at exact resonance is consi-

d:er.ably larger than 1200; probably two or three times. It seems to me 

however that the absorption law is considerably more complicated than 

would correspond to a Breit Wigner formula. It is therefore worth 

v;hile to look closer into the .:-:1e3:tt.er • .. :r 
,•· r ,., 

From the experiments that· ,w.e· performed before IT'I'J leaving, it would 

appear that the absorption for large thicknesses does not decreae as 

fast as· it should; there s·eems to be some contradiction between these 

::;:-esul ts and the la>tger cross section at resonance that corresponds to· 

your measurements. I entirely agree with you that it is rather unceri;

ain how to interpret absorption data without a parallel geometry. It 

seems to me however that if the intensity of the cyclotron does not 

increase by a very large factor you might get into trouble with the 

intensity with the arrangement that you propose to use. 

I V!anted to perform several experiments but I have been cons i

der ably hanicapped by a very bad cut in one of my fingers. I cut about 

one centimeter off the index of my right hand and I am afraid that it 

wdlll take about a month before I shall again be able to use freely my 

hands . 

lNould you please tell to Szilard that the experirpent that he pro

poses for measuring the absorption in carbon seems to be all rig~t and 

that my former criticism was due to my not having understood wh~t he 

proposed to do ? I think that the experiment is very important and 

should be performed. 
Yours 

signed: Enrico Fermi rn.p. 

. l 

. I 
I 
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P.s. I have a favor to ask yf you. For a long time I have 

received no mail addressed to Columbia. Could you please find 

out whether any mail has arrived for me and see that it is for

'.Varded to me regularly ? Thank you. 

( 



Additional Material for page 120 (_-i:j 

re: "In July 1939 ••• I had reported to Pegram rrry optimistic 
views about graphite, and told him Why I thought the matter 
was urgent ••• " 

Letter, L.S. to Richards 

Letter, Bill R. cRichards? iK.W.:~ to L.S. _ _.., 

July 9, 1939 

Juzy ll, 1939 
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Dear R10hardoa 

I tried to reaCh you at your homo over the telephone, 

.but you seemed to be aw~, and so I am sendtns this letter 

in tho hope that it might be forwarded to you. You can best 

see the present state of affairs conoerntns our problema from 

a letter ~niOh I wrote to Yr. Otrauas on July 3rd, a oopy or 
. 

which I ~ enolosins tor your information and tao information 
) 

of your friends. Not until throe days a~o did I reaCh the ' con-
-

elusion that a larae -scale experiment ought to be atarted i~ 

mediately and would have a good chance of success if wo used 

about% 35.000 worth of material, about halt of_ this sum re

presenting uranium and the rest other ingredients. All or this 

material would remain unharmed and would be returned if tho 

experiment tailed. The poaaibility that the experiment will 

fail cannot be entirely excluded, but the experiment will de

cide once for all if a cha1~ reaction can be made to work with 

the ingredients uaed in the proposed e~criment. 

I told Pegram about the 51tuation and have also written 
I 

to Fermi who is teaohtng at the summer course at Ann Arbor. 

He will have my letter on Uonday lOth, and I hope to hear 

from him and that he will share ~ opinion. 
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I nm ra~~er anxious tg push this experiment as faat as 

pgaai'ble. At present I do not lmo11 just how quickly the Pllya• 

ioa Department oo.n move in this nmttgr, ana whether outaido 

:f'Unda ·uill 'be ncodod or not. · Such outsido fundo, if' required, 

could perha.po be uuod. lli th a. minitrum of' forma.!lity by making 

tho eXPeriment aa a joint venture of the Phyeics Department 

and the Association for Scientific Collaboration, which is 

·a taxfrco non-profit ao&ociation created for ou~ purposes, 

and whicn hao ao far ~aid thi rent tor the radi~ we used otc. 

I would, or course, like to know whether there is a oha.ooe of 

getting outside funds if this 1s neacsonry to oveed up the ex

p~rimcnt, ~d if you have any opinion on .the subject, please 

let me know. 

If you think that ~ di~cuasion of the matter would be 

of interest I shall of couroe be very ~len3Gd to take ~art in 

it. You oould probably roa~ roo ~t the Ki~'s Crown llotel; 

with tlle exception of Wed.""lcadcy, J'uly 12th. Plen.~e let me know 

in any case where I can set hold ot you over the telephone 

and your postal address. 
' 

(Leo Szilard) 
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Additional Material for page 120 (last paragraph) (;fo") 

re: " ••• the question of secrecy again came up." 

Memo. L.S. to Pegram and Fermi. April 7, 1940 

Letter, J. Cockcroft to Wigner April 1.5, 1940 
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Attention of: 

Professor G.B. Pegram 
Professor E. Fermi 

April 7, 1940 

Memo. 

Since the experiments on g raphite are conducted with govern-

ment support, and since the result may have a direct bearing 

on questions of nationa l defense, I should like to raise the 

following question: Should the value for the absorption cross 

section of graphite obtained in these experiments come out to 

-26 ~ be smaller than 10 em , the upper limit given by Frisch, 

Halban and Koch, ought we then 

a) within the laboratory freely discuss such a result 

before its publication, or 

b) during the next three months evade auestions concern-

ing this value and restrict a free discussion of this value 

to a limited nwnber of ·,vorkers in the laboratory? 

Lr~r~ 
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THE ROYAL SOCIETY MOND LABORATORY 
UNIVERSITY OF CAMBRIDGE 

Free School Lane 
Cambridge 

15th April, 1940 . 

Prof . E. P . Wi gner, 
University of Princeton, 
New Jersey, 
U. S .A. 

Dear 'lli gner, 

Dira c has given me your message about uranium . Up 

to t he present I have felt · that it is very unlikely that 

am•th ing useable can come out of thi s in the next few 

ye a.rs . However, under pre s ent circumstances we cannot 

afford t o take arw c hances and I should be very gl"ateful 

to rece ive privately any infor:nat ion as to any work going 

on in the United States . 

Yours s incerely, 

( 

' 

_j 



C 0 R R E C T I 0 N to page 121 

RE: Note No. 41 

The correct date of this meeting was June 13th, not June 

2 

I 

15th as given in the SMYTH REPORT. June 13th is the date mentioned 

in all our correspondence, and also in THE NEW WORLD, 1939/1946. 

\ 
\ 

1 
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Additional Material for page 121 (second paragraph) 

At the time of Turner's letter there was still no generally 

accepted policy on secrecy, so Szilard personally undertook to 

try to prevent news leaks on the vital subject of this new element (plutonium) 

and its possible fission. This is chronicled in correspondence 

among Szilard, Louis .A. Turner, Gregory Breit, and Ernest 0. Lawrence .' 

Letters: 

Turner to L.S. 
(enclosed m.s., 

L.S. to Turner 

Turner to L.S. 
G. f>.re:t- -fv L . S . 

L.S. to Breit 
Breit to L.S. 
L.S. to Turner 

L.S. to Breit 

Turner to L.S. 

Turner to Lawrence 

L.S. to Turner 

L.S. to Lawrence 

L.S. to Lawrence 

mentioned in 
May 27, 1940 

letter, } ; f let · b 7 1. - kw) 
·~ '"" 0 (/~ s .. s. 7 '"" 0 L-W' 

May JO, 1940 

June 1, 1940 
\1\..A.. .... e 5', t<J 4 0 

June 1, 1940 
June 20, 1940 
June 24, 1940 

July 6, 1940 

July 11, 1940 

July ll, 1940 

July 12, 1940 

July 12, 1940 

Aug. 6, 1940 

See also "Third Approach to the Navy, May 1940" from 

Szilard's 1942· Hemorandum to A.H. Compton, attached to the 

documents on Urey's Advisory Committee on Nuclear Research, 

page 121. 

f:/~s) 

\ 
l. 



Dr . Leo Szilard 

PALMER PHYSJCAL LABORATORY 
PRI:KCETON UNIVERSITY 

PRINCETON NEW JERSEY 

nupin Phy;,ics Laboratories 
ColQnbia University 
New York, New York 

Dear Szilard: 

May 27, 1940 

Enclosed is a c~.: o ~ the m~~uscript of a Letter t~ the 
Editor on the subject of f iE:sbn . I thought that you woulC "be 
interested L~ it. Wi gner t el 3 e th~t Ollie of the work or ~he 
subject is not being publL ed a t pras .::nt L cr ..... s€. of its poss ible 
lliilitary val.1;:; . I find it a lLttle di.:' '' icc:J_t t,. .·-uure out the 
guidine principle in view of t 11c recent a:..-:f:~ :. ;:...;:;li:; ity gi ver: to 
the separation of isotopes . N r~verthele.ss , if t!-'.at is the ca:::- 8 , 
I should be pleased if you would turn this OVE:r to ·.~ -:he 

~fa.'( -fro~~-,;;..· i.-~--

authority on such matters ·1r:d 1 s hall be ~1-d t.o " conf orm to his 
wishes . It seems as if it '.':a:: .,,i ld eno ·gh sreculation so t hc..t it 
could do .no possible harm , but that i s for someone else to 3ay. 

','.'iener also spo1~ . about some .::eneral plans which :;. ... :c 
developi::1~ :'or a l a rcre; ~c ::...·. ~ 01mcerted c:.tt3.ck on this probl ...... of 
getting a tomic energy ou:. . f' u: ·an ium. He thought thu t perhc...p.: 
we could do something about i here. I ~ hoLJ.J. be very gb.d t o 
ass i s t in that enterprise :_f ther e is a!' . ., u::;ef ul part tha t : ::ould 
play in it. I do have a f (;W iC:cas as tc methcds of attackL1.; the 
problem. Naturally I don' t j u:>t vmnt to charge ahead and sta::-t 
some r esearch which some c::' thi~ rest o.:' rvu have probably C07'.Sid
Ared and reject ed or cons i C:erG 1 and p_:.:~. to bebin . We' 11 j ud 
let the matter rest until v:e hear something f ron: yo1:.. further . I 
was s orry that I didn 1 t hu·..,·c ;:.:. :;',ance to talk to yc ·~ a t some length 
the other day when you were do•m . 

LAT:MH 
Enclosure 

Sincerely yours, 

Louis A. Turner 
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f'rofezsoz• Loui~ A. ~'1::r:n.sr 
Palm.E:r 1'hysic~l L:9boratcry 
.Pl:•inceton Gn:lversi ty 
frinceton, New Jerssy 

420 Vi'eut 116 th Street 
Ji 0\; Yo~l~ Gi '.:;y 
Nay JO, 1940 

I sJll very grateful to you .for 1Gtt:L.'3.::; 1~0 hav~ !l co;>y ot 

b( .d. :ln thtn respect 

As you perhaps 1~ov. , I hs.vo ·.vritten n ratJ or d.:·tailed p!:O.,?Gr 

en the subjeot of ch·~ in ras.ction.s 1i''hich -:1:1s sent to the Phy!:!icnl 

Revie·,;J oa.rly in Febrt:ary but I hav0 beon !U>ked to d'Gloy· tl:w 

\ 

did not .feel fl'•se to show you. mor0 th :; n th8 sG $ow pn _,e 3 ili '.'Jh1ch 

you had . "leg1t1mA.te" int0res-t. 



Lotter to Professor ~uz~~r ii.ay 30 1 1S40 

Obviously, we are at px·~t:Hmt in an a·rJkwo.l"C. sit~ation wh:tc.h 

r·eq1,;;lres c-t bettor ad.justnt€-nt. It app~:lrailllJlC!' 1Ge.~t that frGe d1s-

prf:l.ct1ca.bla uhoulu r.ct be 1nhib1 ted and l b'l}lieve t.b.':l. t it is Ollr 

ri ght end duty to insist ti:Jst such .froc d!.ecufw~~on ~houlU. not ba 

hindered by unduo secroc ~r . f'(l~i·haplil tho beo-c. solution wou.l6. be 

to dr~.v' up s. list; ot' ~11 triHJtwo r tby pcopl ... ~ t'Fh o wir:h to d~) .:Wl'ious 

:m1ght themselves torm soroG sort of voluntary assacie.tion und 

car:r·yi:.'l (Z out this stLg,ee stion o.nd h G v:lll hs.ve G. d:lec;. se.~ . ,-,n on 

this anbjeot wtth tho Governm (:·nt eutl1or1tioe in the ne:r.t; tow days. 

In tha c1rcumst~.ncos :A: felt the. t tl::. e best course fOl" me to 



.. - 3 -

Letter to P~o~essor Turner - 3 - May 30, 1940 

take wa:e- · ·to--hand- ovor your lfJtter to Drey ra the :r th::~ send your 

manuscript to the G-ove1'nmcn1t dep:1rtraents concerned. By choosing 

this avenue i-t will t11kc; loneer foJ:> you to hear ofi'1ci3lly anything· 
~ about the fa.te of your ps.pGr ~ but on t.J.l~ ot.heA." ha.nd. ~ taka leas 

risk :tn thG long run thnt our work '-1rill be hP.mpe~ed by undue secrecy. 

In the meantime, you c ;)uld p <~r.baps wl"ite to Tato advising him 

that your pa.p ·c3l'" is being s::·::>mitted to cer·ta.in Gova:,:'llm<5nt depfn"tments 

and ask him i:;o delay ·i;lle ~::nf0lioA.t1on until h~ hears .from. you to the 

contrary. 

F1.•o:n wha "i.:; I knmv th -0 :.-e is lj. ttl0 doubt that tl~e publ i c a ticn 

Of you.;:• ::.;Gl" ':>'ill r..s. VG 

a~wn last p~tper. 
co h e dG luy ed indetini te l y :i.n t;Le same way 

lf you wish mo to do s o I could ti.•n.nsr.li t youl." :::a~u· diroc ·t; to 

dec ~. s 5.on in. Lh:i s partlcul.u r. case. Ho·NtH" er $ if it is ;:;.gr·l;loable to 

Yov::c· pape:r• is certa inl y very ai;i."llula \;ing oven if sor:1ewhat 

hypo-the tical and I Vlb. s v or;v- glad to t...ave an oppor tt:n::. ty :c o i~ead :t t. 

As I repoa tedly expla 1n~d to 1Y~.gner I per~Jonally would oo Vi:H'Y happy 

if you at Princeton could collaborate •nj.t~h the r·2nt of u s and. I 

shall get in touch vii th you e.s soon us I am f~·e e to do so. If 

there is no othor solution I mig..r.tt GOt in touch with you in ~/oodshole 

and perhnpa run up for a. -l ny if '\.hero i3 nnythin .:3 :hapor·tan t to 

s e ttle bei'oJe you ret1~rn. V!e could then d'i c.ct .. ss ~~"~t¢V"~~ 

~ things in greatEn~ d <? t-.au.. Could you. pos~ ibly let me have 
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Latter to Professor Turner 

your v~oodaholo address? 

l'leaee conaidGl' e.ll thG iufor!Iu:..Cion contuin~d :l.n this latter 

as ~ confid~ntie. l, and I should be very .Sl•o.taful if yotl. did 

not discuss 1 t with s.nyons except v· igncr to \!ll'..om ! am sending a 

copy. 

Could you possibly ccr ... :Ltrm whet.hor· you have asked Tate for 

a temporary delay until fur t.ber noti ca b:; ch,opping me o. lina'l 

Yours sincerely1 

(Leo Sz tlP..rd) 



Dr. Leo Szilard 

PALMER PHYSICAL LABORATORY 
PRINCETON UNIVERSITY 
PRINCETON NEW JERSEY 

420 West 116th Street 
New York, New York 

Dear Szilard: 

June 1, 1940 . 

Your letter of l-lay thirtieth v.as received. It seems 
to me that the present sit.u~tj.on is a very unsatisfactory one. 
If the matter is really importElnt, it should not be on such a 
catch-as-catch-can basis. Asm.nlie for the sake of argument that 
my paper is a really important contribution. The question of 
its being published or held u.p should not have to depend on the 
accident of our being acquainted and my having sent it to you. 
There ought to be some generaJ. way in which the thing was being 
handled -- right now, not week after next or some later time. 

I find it hard to understand how it can be that one 
important paper was held up in FebruB.ry and now, more than three 
months later, the matter is in the stage of being discussed in
formally sometime next week. I think that it is bett~r that I 
decline to ask for delay in the publication of my paper. Please 
do not misunderstand me. I am not anxious to rush publication 
for any personal reasons, and I certainly do not want to fail 
to cooperate reasonably. I feel that there is a matter of prin
ciple involved; that it is high time that the matter was brought 
to a focus; that somebody, either in the government or outside, 
like Urey, should take the authority and request a.ll editors to 
defer publication of papers on the subject until some plan has 
been worked out. I feel that if this minor paper can produce 
some action instead of talk it may be of some importance quite 
apart from any ultimate consequence of the ideas expressed in 
it. 

I am sending a copy of this letter to Tate and also 
one to Urey. 

Sincerely yours, 

LAT:MH Louis A. Turner 
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Dr. G. Breit 
Department of Physics 

p 
y 

The University of Kiaoonsin 
Madison, Wisconsin 

Dear Breit: 

:B~ .-f. 7 

420 f-es t ll6th Street 
New York City 
June 7, 1940 

Many thanks for yoar lottor. I ~T. enclos inG a copy of Turner's 

first letter to r~e to v . .h ich I rep lie ·t,i·, a t if : h;; :auld be .illing 

to have his paper delayed I '. :oula be c,lud to f:o r ward his manuscript 

to the appropriate authoritie~. I nlso enclo:.e a copy of' Turner' .s 

second letter of which you i1s.ve a~par£lntly received a copy. Sub-

soquently, I saw Turner. Il ·> expressed his v.ri llin(;ness to have his 

paper delayed and assuming ·;:;!:at the paper has already passed out of 

the hands of Tate, he propo ned to advise t' e Nei'l York office of the 

/u.1erice.n Institute of Physie s ( ~ iiss ~Zi tchell) accordingly. t:eamvhile, 
! was supposed to forward h 5. a p;iper to the Government departraents in-

terested and ask:them to not~.fy ~l'urner officially concernirl6 their 

wishes in this matter. I t (\kO :Lt that since, in the meantime, you have 

arranged with Tate to reoei Ye a:.l fUpers on uranium, this sorne ... lat 

clumsy procedure upon which Turne r and I agreed need not taka :i lace and 

that, accordingly, I need net take any further steps in the matter of 

Turner's paper except commur. icnting ~~th you about it. 

Clearly, for you to b e in a position to f'u lfill your function, i::t 

is necessary that you shoul be fully inf ormed of the T:ork of Fermi and 

myself as well as other rehtod work. It woulei be unsatisfactory for 

you to havo Fermi's and my po2·aonal opinions without being informed of 

our reasons. This makes it ~aoesaary that we should be free to give you 
information concerning our work. 
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This ami other consiaerations mcke it advisable t hat a · small 

group of scientists should roce:i ve full in Cor:nt1tion on the work which 

is beint; carried out and thnt you shoulu ba a member of this t; roup. 

I huve been lately taking n strong stand in favor of such a solution. 

and I underata.nd that the l ::th C>f June way be i'ixed O:s the ti::e 

and Via.shir..gton, D. c. asthe plo.c.o for a r::eeting. 11o doubt, you will 

receive official notice. wi tl! in the next few ays from the proper 

authorities. It woul<i be -vu7 w;ef'ul if you cm.1.lu come to ne·w York 

a day or two earlier so tha·:. '!fe may have a nu nb<,r Qf' informal clis

cussions, in connection witl:1 tho various co:npl:c cted questions \7hich 

will necessarily arise. If ~:.on ~ : ib le, thout;h"C should precede o.ction. 

I take it that as far as preventing publication goes yousre 

already handling the situation efficiently, a.nd I have communicated 

your · sugge-stion, that the J c.urns. l or II:hemical Physics o.nd the 

.American Chemical Society s r.o-.;.ld fall in lino, to Urey. I told 

· him that you have already a " ked f'or such control through official 

channels . 

Yours sincerely:. 

(1oo Szilard) 



THE UNIVERSITY OF WISCONSIN 

DEPARTMENT OF PHYSICS 

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

Dear Szilard: 

MADISON 

lJk . 8AI 

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 that matters 

would be helped along very much if the intermediate experiwent could 

be performed and if the set up could be kept flexible. My impression 

is that in work of this type practical success in a limited tiill~e may 

depend considerably on detailed planning reearding the ease of assern

bley and flexibility. I still think that more rapid progress will be 

achieved by arranging an intermediate or full scale experiment rather 

than by careful measurement. 

Sincerely yours, 

~~ 
G. Breit 
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Professor Louis A. Tur:1er 
Pa~er Physics Laborat ry 
Princeton University 
Princeton, l~ .J. 

Dear Turner: 

420 West llGth Street 
Ue\v York City 

June 24th, 1940 

I understand that you have sent to Tate a copy of your 

last letter which was add:ressed to me :md that, in consequence 

of that, some o.fficia.l action has been take:'l about delaying 

your paper. I take it therefore that I need not do anything 

about the matter myself. 

I wish to draw your attention to the last issue of Phys-

ical Revievr in v1hich 1~cM1llan and Abelson show t hat element 

94 is yroduced .from uranium by thermal neutrons. My guess 

is ·that they will try to see whether this element shows fis-

sion with therr.~l neutrons, but I do not know this f or cert-

s.in. Since this is pEH•hsps one of the mos t important questions 

to be decided by e. single· experiment~ ru."'ld since it l.S wgently 

necessary to know the answer to it, I feel that the matter 

ought to be taken up officially or unofficially t'Ii th Lar1rence . 

Before , doing anything about 1t1 hmaever~ I vJanted to ask you 

if you pe!!~Pstv!ould pr e.f'cr to write to Lawrence yours0lf 
~ OJ. .I e:t• o 

and perhaps/ go out to Berl.coley you1~sclf during this summer 

and collaborate in such an experiment. 

Would ycu be kind onough to let :me know whether you in-

tend to write to Lawronc0 yourself? 

With best wishes, yours sincerely, 

(Leo Szilard) 
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Dear Breit, 

420 West 116th Street 
N e vr Yo:>.> k City 
July 6, 1940 

_ Many thanks fo ·~ your let t8r. Follo\': i ng the conv·ersati on 
we h a d on our way from ~·, anhlng t ~)n t o Ilc .1 Yo:rl{. I ha ve given some 
t h ought to the issue mentl ~Jned i n y ou r l e tter and I am now entirely 
O:)nvtt,n ced to you:r· point of view . Con zoouen tly, I a.'11 t ak:'i.n e a strong 
stand. in favor of a.n E>:X I. cr :~w.ent an a~ :Wrg o a s c a1o a s p osa i ble. 
Th is l '3.re;e scale e:xperi;,:cnt , or sor.-.::., 'ir: t ::: r rr·s d:in t e ox po rimcnt, op Grat
ing with at le8.st fiv e t. :m:> o f ur· ;:;ni1:U7:. ou _:;ht t o hs.ve t h e rlght-of
·way b e f s rn t he ge nera l ::ru.rV (3Y of t}·' e ne, ~ c ..... a :7_ '.J o. l u e s 1nvolV•'?d. Never
t h el tiSS, th :i s general sttr voy ~·J~_ ll tl l s o .::::.ave t o to carr:led out. 

'l'h e re is c,.no t ho r point abou t \'!.h:l ch I 'becmae converted 
t~ y o u r ODinion. I n o \:! t_!-_~ _-:. n l ~ t~1 a. t stec s sh ''->l, ld b e t~ :;;:en to "Ol" event 
c ~=: rtrdn p~~blioat:ions :Ln N~ture nnd the "' Procad:i.n7~ of t h e Roya l 
SociHty of London. ~:'ti i t ll the coll e.ps e of l"rw.ce t here :l.s an ir!lr'ledl ata 
da l"~~ er tha t Joliot s. n d h:i s co- wor kers d .ll s t <1r t publ i shing so n~ething 
of t h eir p r evi ous work i n tl~ e s o rr.r ~. :- .: .:tea ls. 

On t he o t b.c r han d I f oe1 ev en more Rt :r-.. -Js;ly t han b e fore 
t ha t y :n:u• attemp t to p r •:o. v en t publ :l c~ t :tcn will br·::.,; k d O<.vn un less we 
create e. se. t ,_sfae\tory su.bn t~.tt t o 1.:1 the f orrn of S 0 "le p riva te pub
li.oa '!.;ion. If thEt i s n o t d n 0 t h s r (:: w·i 11 be a gr· J .i.:i iJ.g t ondoncy 
t r) wo.r ds indulge nce alld .f i nn.lly ·,:. r<;ct~. c ,:c J . ly ev :=.• ry thing will be I.mb
lishGd a s it has been in t he po.st~ I v?o ndGr -... ~ hether y ou have given 
th~l matter ftt.rther thv L' ght since y ·,1) r :re turn to Mad i son. 

With kinde ~ t r egard6. 

Yours, 

(Leo Szila.r·d) 



Dear Szilard;-

f)· , I 7 ® 

Woocl~ Hole, Ha!'l s., 
Jt..ly ll, 1940 

Your letter o f June ~A-July 3 WAR forwaroed to me 

' ?ere. Segre wrote me about the work of l·lclrilla.n and Abelson 

a fter reading my paper jn the June 1 PhyR. Rev. He Made no 

mention of any prospect : ve work on the fis~ion of 94-239 

a~ it would have been n r tu r a l for him to do in that connPction 

if they were contemplat ~ fie Puch work. fuite and I had 

~iscus~ed the poesibili ~y of h~ving a go at the thing in 

· Princeton but I think p ro bably that it i~ better tha t it 

shoul~ be done in nerkelfy Rince plPnty of intensit~ will 

probably be reruired fo r get ting t he kind of ~ econd order 

effect tha t thi~ will bP . Accordingly I have written the 

enclo~ed letter to Lawr PnCe. 

Ho/J,~(t ~ I'm sorry that y(l'_t didn't s ee fit to s end the copy 

sb·lt(i\nt~ rrj/'Of my paper on to whoever it WaB that wa s responsible for 

L0llS ci cOc.Lrse having yours held up, a ~ I understood that you were g oing to. 

h_;s ow""-
I felt that 5uch action would contribute to a more rapP.d 

Sc~: 1 clarification of the whole problem, vv-hich was the end sought. 
L.,$, +.:> T~~ 
f-t'b r.,

1 
1'\ "'Rrei t has my paper, but a8 far as I can make out he -chinks 

(f%€/ (( ~) 
0 (~~) that I am holding it up a nd I thought tha t he was, and there 

h as been nothing offici a l ~bout it one WAY nr the other. I 

shall write to him about~} 
With best reea ro s , sincerely you rs, 
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Dear rru - rnert 

--- - - ·---------------.; 

420 West 116th Street 
New York City 

July 1~ 1 1940 

Many th.;;-mks for your 1ettel" of Ju ly 11. I am sorry to 

se..y that it did not conta.~~ t h e copy of your lettEn• to La.\v-

l~once \7h1cll l7ctS supposed 'c o bo enclos od. Could you possibly 

send me· thRt copy, ns I nn l"t:t t b.Cl" enxiou s to keep in close 

touch with t.h.e devolopl~~ ·"' r: t ~ cone ern~.!'~ e l or:.1 en t 239? 

A few days after ou • l~ st mgeti~~ I was given to under-

stand that t he Physica l R~vi ew is of f icially considering 

whether or not to publ ish your not e ~~d I have thereupon ad-

vised t"!igner tha t in view of t h is I do not pro:.;ose to raise 

the same question ~ith another authority~ You p robably re-
.I:..V al: . .ze tha t the action taken by Physical Rev:i.ew followed di-

rectly from your sendins t o Tate a copy of a letter which 

you h a d written me, and t ha t it would create confUs ion if 

t vro different agencies v1er e asked to decide about the fate 

of one and the same pap~r ~ If, h owever :J I should ho'1 ve mis-

understood the action tn.k (~n by Phy s l ea . Review· concel•nil'lg 

yo~ note, and if no of f i c ia l a ction c oncerning your· note 

is und er ·we.y, then I would be g l a d to take up the matter 

a gain at the point wher e :l t was left, all the .more as I per-

s ona lly thi.n.k 1 t very impO:i."taJlt t ha. t your note should not ap-

pea.:c> in print. Perhap s ym1 will l 0 t rae lmow if I can do 

anyth inG further in th ·~ rn.n 'cte r a.ftel" you. v!:ill h 'lve obtained 
• s. clea::." picture throue -'1 your further correspondence with 

Breit. 

With basi; wishes, yours sincerely, 

!. ~ 



Bk .-{: 7 
420 W~s t 116th Street 
New York City 

July 1 2 , 1940 

Dear Lawrence: 

Some time a g o Turn er has sent me a manuscript for a note 

to the Editor, which h e sent to Physical Review and the pub-
lication of which is b e i n r, d e l ayed be c ause i~ is considered 
that it is not in the public int erest to have it appear in 
print. il.fter the pub l i ca t Lon of llic \d llan and Abelson's note 
on element 239 I wrote l'urner a c cordinG to t .he enclosed copy, 
and I understand that h e has a lready t aken up the matter with 
you. 

The purpose of t he present let te r is to draw yo~r at-

t ention to the fact that if e l ement 239 shows fission for thermal 
neutrons it would be hi ~hly advisable to keep this a closely 
g uarded secret. Lobkin3 at thi s question from the perspect-
ive of my ovm work I wo u ld say that a fission cr oss- section 

for therma l neutrons in excess of 10 to 20 x would have 
to be c onsidered as one of the most i mp ortant sing le facts 
v1hich have a bearing on thE:: possibility and scope of the chain 
reaction. Since I do n ot ~:now ·whether you are at pre sent in-
v es tig ating the fission of e l ~ment 239 I do not propose to 

go into details in this l etter. Uy main purpose in wr iting 

it is to prevent that i f you should obtain a result concern-
ing the fission of element 239 t he result should be made pub-

lie inadvertently. If you want to know reasons for secrecy 
I shall be g lad either to wr ite you abo-ctt them my s elf or to 
have the information sent to you throu~h official channels. 

Your s sincerely, 

(Leo Szilard) 

@. 
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TELEPHONE 

UNIVERSITY 4 · 2700 

UNDER KNOTT MANAGEMENT 

420 WE S T 116THSTREET, NEW YORK N.Y. 

OPPOSITE 
COLUMBIA UNIVERSITY 

August 6 , 19 40 

Professor ~ . O. ::,awl' ence 
The Radiation La :)o ra tory 
'l'he Univers i ty o.:· Cnl ir·ornia 
Berkeley, Califo :>niH 

Dear Profes so r LQwr ence: 

'l'urner s ent ns a copy of i1:i.s .1. e tt e r whi ch he 
wr o t e you on Jul:r L_ 11 nd I shou ld like to make the 
follo vJing comrnc n .:; on h i s l et te~r : 

I f it we r e 5lO\m tha t elemdn t 239 ha s a f ission 
c r oss-section 1·o ' tl~G rmal neutrons o f the orde r of •ll.'f 2 5xl0 em:- or l a _:--go r, t.h en we V!Oul d h ave cc ex p ect 
t hat the line of work whi ch .:.··ermi a nd I ar e f ollo'.ving 
up at pr e s ent ma~r l oad i n -che near f u t u re ~: c practical 
applica t ion s which are r a t h ::: r impor t a n t fr·om the 
point of vi ev1 of n at i ona l defens e . I 3h oulo b e g lad 
to 6 ive you a mo :ee detai led a c co1Elt i f neces s ary. 

In the mean .:; ime , I am writin~ -co y ou primarily 
b .;:; c s use I am an.x · ou;; t h ot if fj ss i on cf e l ement 239 
by ·-che r mal n eu vr•:ns is dis covered i n your laoor a tory 
i nl"o r ma tion abou.:; i t shou l d no t l eak out in tr1e n ews
p a p e rs or o the r w· se.. In c ase of a pub l i c a tio:c t lr ough 
regular ch anne l s sue!1 as the Phys ica l Rev~ ew y ou would 
be p1·obably off i Gj_a:_ly appr oac h e d a bout t he matter and 
I assume you VJO U H1 be re quested to delay t he puolica
tion of such a p.1enomen on. 

This y ear I haci h oped as I d id i n the pas-c t wo 
years to be abl e ~o visi t 3erke l ey i n the sur~e r time , ~ 
and I have not y :; t p·i ven up hope a l t o g ethe r; but I 
don 1 t know if I can g e t away fr·om New York just now. 

With best wishes a nd k i nd regards -c o all, 

Your s s inc erely, 

L ,.<~~ 
(Leo SziJ..ard) 

PLAN TO VISIT WORLD' S FAIR IN NEW YORK 

• _) 

• 
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