
April l<":tu, 1939 

Dear Richards:-

It has now been decided to let the 

papers come out ln the next issue of 

Physical ~eview, and I uanted you to be 

informed of this fact. 

With kind regards, 

yours, 

{Leo Szilard) 





J'ul.y tth, 1939 

Dear R1ohardes 

I tried to reach you at your home over the telephone, 

but you seemed to be away, and so I a.m eending this letter 

in the hope that 1 t mi~ht 'be forwarded to you. You ce.n best 

eee the present state of affairs concerning our problema rrotn 

a letter WhiCh I wrote to Hr. Strauss on July 3rd, oop;y o~ 

which I am enclo ins for your infoL~ation and the information 
) 

of your friends. Not until three days ago did I reach the con-
" ' 

cluaion that a l arae -ecale experiment ought to bo started 1~ 

mediately and would ha e a good chance of euooess i'f we ue 4 

about $ 35.000 worhll of mate~ial, about halt of this ~ re

presentin uranium and the rest other ingredients. All of thia 

material would :remain unharmed and would be return d. it the 

expertment tailed. The possibility tnat the experiment will 

tail oannot be entirely excluded, but the experiment will de

aide once for all if a chain reaction can be made to work with 

the ingredients uaed in the proposed experiment. 

told Pe ·"ram about the oituation and have also written 

to Fermi Wbo 1e te ohing at the aummcr couree at Ann Arbor. 

He will have m;y letter on onday lOth, and I hope to hear 

trom him and that he will .share my opinion. 



. ~· 

.-
I ar.z r thcr anxiouu to pusb. this exp riment as f'aat as 

possible. t pr s ent ! do not kno 1 just ow u iokly the PhYa

ias De ·rt ant c 1 ov i n thie nmttor, and whether outa14 

funde dll be needed or not. Such out· i d.o f"c.m s, if required• 

coulc, pel:ha,P{J b, 'sed w.,th a minitru of ~orma.tlity by making 

t. e e:-cptn·ioent r s a. J int ,-ontu. e of th yaics Department 

n' ~he ssoc tl n for Scientific Colle.bol.' tiou, which ia 

a ta;xf;t~oo non--:..1rofi t <- u · oc iat · n ere te for ouch urpoeea. 

and ;h ·ell lu; u so fe.r paid the r nt :.. o the rudiU! we ueed etc. 

- · .ould ~ of c urso ~ 1 ik to ' o·.. n · t 1er th rEt is a oha.nce of 

gettiu out;;.idc funds i£ io neoQsaury to apeed up the ex-

periiJ"Wnt, and i yo ha o n.y o:pin1ou on the eubj\;et. please 

let m k. o •• 

If you think ... a~ot ~li~cus~don of the matt r would be 

f inter · t I a all o cour · be very plenaed to take part in 

it- ou could ~ro ably ro.:..ch ro~ :2t the Kin.z's Cr '71'".11 llotel, 

wi t1 the exce , i on of ." d.."l sday ~ July l .... th. Pleo.oe l.e t me know 

in ny case where I can got hold o: you over the telephone 

~~d yo~ postal addresu, 

Your:;;, 

(Leo Sz11ar4) 



v . -
Octob r 2 th, l 39 

• 
te tin.;. t Cotob ;: .. 1 t, 19 ~h .c. 



R etent ntal rk and. caloul.atl b s o it :r: aults 

make it :ppe r po sibl~ that 11 t 1 41 te tu.tur a nuole hain 

action mi t b eet up under o rtain ll ep ciri on4itiona iD 

YtJt m co o ed. of ur 1 and gr phi e. In v.t~1r ot thi and ther 

poo ibiliti B it m d i~abl~ 

l. that it shoul e e th re n 111~ t a re n 

or per or1 to toh on bah lf o thf) 3 v r:mn t th further dcvel p.. 

ent of hia br oh f re ch, so th t the. "O nt oulcl. be :t 

any ti e in the po 1t1on of ta4108 such aotion e it approprl-

atec 

2. that som le r persons, who ave th c n1' i enoe r 

the oY&ntment. moulG. tak upon th salves the tn k ·ot furthering 

thi bru.noh ot re reh, of insuring Iilla\ tt aholll 1ot u.f'fer i"l:'om 

l ek ot t-o111t1e • and of r p ~ins tho roan tor xperi nt on 

a large scale• which m1~t b come neoe$ ary. 

Oluur;aettoq tg ,tae bo I• 

Tne ta1r17 l rg qum1tities or te~1·1• which 1Sht be re u1r 

tor po:rto io.g le.r &•scale exn riment , mi, ht p rhap be • ou:red, 

i thou.t dr. w-inl$ on xi t tun ' , by onl1et1~ the sal tanoe or 

certain industrial :tirmu ia the u.s.A,. and ot the Union l!in1\re 4u 

aut ta~ • lto t of the teriale required pro4uoel1 by 1 r e 

cor orations ho aw urant . inee d 'fOUl therefor ireo ly ben -

f'it U' the present velo mcnt ·ere t d a rk t for urrmtum. s e 

of theee tr.ms c ul be p ro ch a no wtth iew of obt in! th 

pro ise ot thetr aaletW'loe. 



At pre ent it app rs uite poasibl 

aot ton c.oul 'b t up itt y t · m oon.Jpo 

1um et l) and a ite. Tb ~- hit ould 

p oe ot pe~ pe 4 ~ 4 x 4 netre d 1 

that A nuclear ah.a111. ~._ 

Gf ura.n 1 _ o :14 (or uran

:ve to b plled up in 

f. bo-ut 100 t.ri 

tonES. P rhaps 10 t.- tons of' ur. nium o..:..!de ould ~ to be uae , 

embedded in some au h pil· a gra hit • 

Tho robable uoof.HU1 or r !lure o:f' _ t:h a e- le xper ent 

o ot b oreo prop-

rttos ot eyat composed. of u aniu"ll and . ra.., ite h :'! b 1 c le

ulnt d 1ndepen ·entl.Y. tor - homo ,.eneoue mixture by ?em1, for a l t

tie of' spher· s of urao.tttm ox1.4«!h OJ.' uranium nret 1 1 e .lbetW.ed in 

~ph it , by mys lt'.. The re ul te f tll..o _ e two tn p u.ent o 1 ul t ion 

ar in ro son bl re ent tut sh , that the t o 

different pr perttee. o~ inetane • 1 th o a 

aments h ;ye 

l :ttice 

ot ephe.res a grec ad.vant ge could bo ebt 1ne by ua i.n urani et 

baotead. ot uranium ll)Xf.d.o • wherea in the 8&8 ·· of the h.omo&eneoua miz. 

ture th u ot uranium etnl would b of no droat :or t e. In 

spit of theee cal.culations, w cannot t~r t ll with cert inty Whether 

or not nucl ar in reaction ann be mai tatn d 1n _uch eyut , 

ecauoe tll ab orption cr ee ... eetio.~ a c- r'bon f'or lo eutron ia 

not u.tf101$ntl)' lm.om1. 

In o 1' to re ove this ur cert .tnty ~ rmi I have , evia 

·· lc the :bsorntion oroea-

a otion ot carbo • which is v 1•y nm 11,. coul-.. be easured. It ts 

a: et"1m.onts, or botb o th ,. will b 
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started at Columbia University as soon as the facilities required 

can be obtained. 

If the absorption of aarbon should turn out to be comparatively 

large we could conclude that the large-scale experiment is bound to 

fail, and in this case it need not be started. If the absorption of 

carbon should prove to be exceedingly small the large-scale experiment 

would appear to be very promising, and it can be assumed that every

body will then be in fa-vor of starting it without lelay. 

Unfortunately, we must also be prepared to find an intermediate 

value for the carbon absorption. In this case a large-scale experiment 

will have to be performed in order to find out whether or not a nu

clear chain reaction can be achieved with a combination of uranium 

and graphite. So we may have to make the experiment and risk its pos

sible failure. 

It should be borne in mind that a negative result of the large

scale experiment could also be of value oy showing with certainty 

that a chain reaction cannot be achieved with simple means in the 

near future. Otherwise there remains an ever present potential threat 

arising out of experiments on uranium, which are carried out in cert

ain other countries. Therefore, in my personal opinion, a large-scale 

experiment ought to be performed unless the possibility of ita suc

cess can be excluded with reasonable assurance on the basis of exper

iments which are designed to determine the absorption of carbon, or 

other similar experiments which can be carried out on a moderately 

small scale. 
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~o expenses noed be incurred in c nnectiou Yith 1arge-soale 

exp rtments until the ~aorptton ot carbon h6s been mea ured. 0~ the 

oth r hand, steps ought to be taken now in order to prepare the ~Qund 

for a large-ec le expert ent. so that thi can be started wit~ay 
at the proper tinu!h :.1 or instance. the o eibility o'f converting urrm ... 

tum oz14 lnto uranium et l ought to be explored. An tt t ought 

to be mad·e to obtain promise on the part of certain induutrial oorp

oratioOG to supply at the proper time the uantitiee of the materials 

which are required.. It poss.ible, thea materials ought to be 1 n d 

without any financial consideration. Barring all aeQ1c1ent 1n the oaat 

of a successfUl larse-eoale ~erim~nt.most of the materials use4 

wol.lld remain unaffeoted and eould "be returned after the exp rl e!lt 

1s pleted.. 

100 metric tone o raphite reprea~nt a v lue o~ ab ut ~ 33,000 

at the rate of $ ~15 per lb. I£ a urer brand ot graphite h$S to 

be used, Which rates at - .94 per lb.t the value involved would b 

~ 03.000--

20 metrio ton of uranium oxide r pre ent a value ot $ 100,000 

at th rate ot ;I 2.50 per lb.. If it need not be converted into uran

ium met 1 but can be used in the fo of o~1de in the lar e-se&le 

experiment this material C)QUld b kept pure and. could be returned 

und.anw.ged, It would be desirable to l'la.ve up to 50 tons ot urani\Ut:l 

oxide rea 1ly :vaile.ble tor experiment 111 the United States. 



... 

It wou.lrl be ot '!>B-rticul. r V'H.lue to cnl ia .. the &o ~teta.nce o~ thi 

:a lsain corpo~t ion whia .... !e to .s:.>me ~tOfh Qontl"QU d by th :B 1 it= 

gQ-Ternmentft; :tt- anpcarn to be the Qfll$ c:oX'_Jor&tiou htoh could. e-upp3.1' 

at aho::et notice 20 metric to:ns of trani.W» :d.d$, • 11d 'P-I'Oba'bl7 even 

eO tona. I understand that the ~~Magin-.. .. ""' it'eotor, lb.- ...... Geng1er, ia 

on a nhort ~is1t 1n Americ~. 

l"rom COllVerG&.t ions whiel'J. Pr !'esaot· G.D Pe{i£r~ of C ·lUt!ib1 i .. 

ver~»ity had with e. .-r p;r'6FJ~ntative of the El4o:rruto Go1 ?1ir1e , Ltd. .. , 

it appett.r$ that thie Canadian oor~:rat.ton ?TJi,ght b~ ar;le to BUppl;y 

u~ium q.x1de for ou~ purposes at the rate ot l ton per w ek. If tn 

uran!tlll oxide re. to be bOU£tllt rath~r than l)bt~ineo. .itt or 

a le1an,. it mitlht be scoured f,wcm 0~!,11ada J.ll,"Ob~'bly Ju~t as o 11y sa 

f-rom :BclgiU;Dh On th~ oth~r hand , th. C~dlan · Ql: or:atton ie xoather 

e 11 and QM hardly b~ aaxed to ;~iv~ aWfi.Y la.rge UMtitie of it• 

orinl without tin4nc1al compe~sation. 

So f'ar. rt~41wtJ u.p t<l 2-.5 srtam~ •s UGf.!d in our e.iQ)erillwnt.a. 

and we hJMS. to pay high ~ent to a subqid1a1'7 "r the Union "'1 le:r , 

the onl_;r CJOl''POmtton :t"rom whieh l r~e ,,wmt1tlo& ot ralli can be 

reaciily ren.te4 1 · tllis country. An att~~rpt ouGht to be m 4e to ob-

t in ~1um for the p~oaes or cxp~rt. ent~ - l1ke tn pr pooe4 

t~eaaurem~'l of the carbon absorption - ani other oi ilar amall•seale 

experiments - reftt·f~ee from the Uuion Yiniero in th future. 

Ce.mot1tee containing uroo1~ -r minlJ.d in tho O't~S~ • among 

othors b,y the u.s. Vanadium Oo%"porn.t1 n whioh t· ownflt1 by the ion 

Carbon and. Oarb:i4e Oorpor t1oa~ t ocmvora tion:, wbio I roeently had. 



with -1llia • ~~ ~ar:rett, Vie •President of' the oo:rporation, (lld not 

encoura.~t~ •nc hope of obtai inc 1 ,. qu nti ties ot u.ra: tum o11de 

tr~~ this firm, but the iss e aould ~rha s b reo ned. 

Ao tar as I ·m $ a'ble to find ut, Ditnhblend, b.ioh is an ore 

~icb in ur~J.iu..wn, ia .. tined in Ozeoho!310VQki .- C ad· an l>c ~1 Congo . 

The total content of urz..ni~.ua in tll.e 'epo5it 111 ohoaloT 'i ie est ... 

tmnted to oe b~t~een 1000 ana laOO tQns~ The Canadi&n dey sit visibly 

oontaL"la a total of 3000 to:na.. -~e mot)nt of pi tchble a. in . e :Bel

gian Contjo is t1ot :imo: • but 1 t 1~ bel !eved. to be very much arger. 

In the TJn:tteG. State ... u:re ium oooura chiefly in t .. 1o or:: o~ rnot1teo 1 

hieh is t.U'i ~r& poor in tn.·an1tt'1:1h ~d ia n.ne for th aktl of ita 

va.nadiwu content. 'rhu total "iiepoeit 1 esti ·. ted to oontain 3000 tono 

ot ur-an1ur4 xi de. (Perh:pas there are in .he Unite'- StJ tos l~u- er 

quantities ot 4ro oont~in!n,; ~ very ~mall amount of ur~~i· • WbiOb 

. re not inclu\1~4 in the ~Gb ve eDtimat .. ) 

Step to Goeure ~ ntoek of uranium ores for the overn ent can 

hardly 'be :reeo · . endeC. ~t the pr&sent t1mo if :\l~b uteps woula involTC 

f inane ia.l ca 1 tmtm tn on the p.11.rt of' the govc.r ~en t, It ir;h t, how

ever. be ~ 1eablc to 'b,ggin t, ~ tJtu4y th<.l ·1U at ion 1n h t mrumor the 

sovex."ftlrlent oou.l4 e-cure au.eh a Gtoc· at ~ l.t;.t r d t J if re uil•ea.. 

not be possible to obtain ror th~ o1'e 

h er 1t ight 

ont large uantit7 ot 

pi tchblend. t'rom Bel ~~ium as token re~~atton payment. such trans-

action would nat caua larm abro 4 1f it ere ran d before the 



orld l rna of ~n rQault of aom 

The tran aotion ould be just1~ie~ 

ooat~nt o£ the o:ra. 'P1tohbl n4 is 

ooul. · b t k on h ..;roun 

r ium oo tent, with 0. Vi W f t 

d. t tor m dio · es.. ot1on 

1 t o bo nt1rely ja~+r 1 '• 

suatl' et'uJ. l-r~-...eoale experim llt• 

it ·~t r renee to the ur 1um 

eo th ore ot :radt , au4 action 

ore f t e t it 

ot n th di\1!!1 t B o future 

·n on ~his ground lone i&ht 



November 2nd, 1939 

Dear Ric ards: 

Enclosed I am oending you a memorandum to 

be used for your personal infer ation only. ~1d 

a reprint. In the reprint I have marked the pas~ 

sage which concerns the question of a possible 

time delay in the emission of neutrons. 

It seems advisable tha.t we should talk 

about these things in greater detail before you 

take up the matter ith e. third person., You ean 

reaah me by telephone almost every ~ay at about 

~ a.m. If you aall later and I am outt you ean 

leave a. message. 

Yours, 

{Leo Szilard) 
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