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;Metallurgical JLai.Joratorp 1 ....... . f , • 

October 7, 1942 

Mr . Leo Szilard 

A. H. Compton 

Engineerinc of Bismuth Cooled Plant 

In accord with instructi ons from General Groves, I have requested 
Mr . Moore to proceed at once with the engineerinb of a bismuth cooled 
power plant . 

1f.ay I ask 
of this plant . 
be to recomn d 
you could wo 
have _ the imrne 

as c onsultant to I.ir . Moore on the design 
most useful th i ng s you could do now would 

o , Friday of t his week an ongineor with whom 
o advantage d who under Mr. Moore ' s d~rection would 

espons' il ~ for design ing the ' plant . 

In accord with I have been given by 
General Groves, the m is to design a p lant that can 
be ready for operation e , l \',e have in mind tho dissipation 
of roughly 100,000 kw. ~gur ~ wever , flexible if there should 
arise important advantages · a · a,Vla: e; er or smaller capacity . 

In case it should appear ra ica e - his time to design 
a bismuth cooled plant to be r eady by e 1 on such a plant 

-will cease to be of the greatest urgency . in it will 
nevertheless continue both as a possible pl n ge capacity 
and as a possible means of utilizing the p 1s developed . 
Studies aimed toward such developments continued. 

KT 
oo 1 Mr . Moore 

Mr . Allison 
Mr . Doa.n 

·. 
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THE UNIVERSITY OF CHICAGO 

DATE April 24 , 1944 

T o ~ r. L. SziJard D EPART M ENT 

FRoM hlr . J: . p . ·,'/ig ne r D E PARTMENT 

IN RE : 

In the past tr,e admir istrntive arrant;e "Tlen t s of our 
P1·oject have ofton been s t ro r:gly c ;·i tir.iz ed . It was oft e n 
said t hQ-t decisior.s a~e ': c.lcc n -.-,itho11t pr ope r consultation 
with t hose r\Gmbe rs o f the Laboratory wh o krcw most a'Jc1 ; Jv t e 
questions i mroJ.ved a Pd that t'r:e dec:l s iors ta1(on \A'O re a s a 
result ~e cog nized to be orroneo s by ~embe ~ s of t~e Labora­
t o ry at t he t ime t rey were taken . I tr ir l<: t i s lc.st sf'nt ence 
quo .e s you ve r bat im . 

I t see ms to mo tl-,at i f such a critici sl"l is n ade ii. is 
i mperative t o l<eep O l lt' o·:.·n rec ord cler.r and not to let it 
hRppen t hat i nfcrmo.t ion or sugg;est ior:s wh i c nre pro,..ised or 
wh i ch s hould be forthcoming a s a matte r of course be delayed 
i nde f i nite l y . 

This howc\'e r is t he si t t:n t.ion with respect to ~~our 

conv e r s a t i on with Dr . i3 u.sh • . ~' I ur.r1erstand it , this con­
ve r s a t i on wns no t f i nished wnJ he c ould have rightly expected 
fu r t hor r eference froT'1 you t o i t . Hy delayiP.g such r efe :·er.c e 
y ou g i v.;; t r. e :imp re s~ion t~ : ~t me;:-,bers o f the Labo ratory c annot 
be trusted t o give p r oopt reactio ns a n~ they c annot be co unted 
upo n a s co llabo ra to rs i a dministrative ~atters . lt is ~u rd ly 

nece ss a ry t o emphasize the damag,e t hu t i s done by sucl1 pro ­
ced u r e t o the s t and iJ'6 o f all raembers o f U .c La borc.tory who 
are i nte r e ste d in the generbl po lic ie s of the Froject . 

EP'.'/ ; s 



S h,S, IS---------

LIMITED 

tho d.ir0ct;ion of.' ou.r 1·,o 1•k i:;1d I fool Uw.t I ou~:;ht i.;c. roport ·to you 

- -
Wl':.S gt,th,31·ed under ;,;om· chairms.nsh':.p la;:,t Mondr;.yo 

·/,11. i:r };: l:'il shot;ld r:.;-o:i.ci ~ny 2o rrnc.'.l r.oo:rgt,niintion. 

should rezrm:i.n chv.:•.:rmai.l of.' th.0 off'ici.<c.l T0c.J-nical Gommittoeo 

'.fh:5.s did not 11npp(m very oft0n. It usually h .. -..ppettocl. onJy ,rhon Permi felt 

measure. These .meGting;s wex-0 raro but thoy ~wGrG quitG succe.:,sfuL The 

J!',.:;it mr;o·c;:Lng o.t' -.;his ·i;ype wr:, h d. whc,; ft turnr~d out tho.t J'.lc::-:v. •. der I s 

rr: ... =d;D.: was j_mpm·e . Fermi ce.lJ.ed n m eting and we dccidGd to ask Ruhoff' 

t o g;o to J,;;ver ly Cl:-J.d s -co.y o:t Be"'Tc;r ly? 'i'hi s ·11us entirely fl doc :i.G ion of' 

ths 'l'oclmical Ccmm:i.tt0 c.,; a-t fi:rst.,wiwn it w::ts pr0sented aftor th~ meoti,'.11:;\ 

Compton had scme mis&i vinss but the recomrnenci.ation w1:1.s finally o.cceptedo 

I see no reason ,,fhy ·i;his procedure should be changed., 

It io true tha·i; ir1· acidi tiorJ. to tl1osa csscs -r.rhen F'?:r·1ai felt "Lha:l; 

a meetins oug;ht to be culled, thero e.r0 many c ase;3 whore oJchers feel tho.t. 

a nu.'11ber of decisions ought to be taken which a.re not takeino The questi on 
' ' 



.. . 

1'/oulcl rnuch X'D.\,hcl." soe it hancnetl in the f'ollowin&; way : 

It anybody i n our organization fee l ::; the:i:: he is frustretod in hi s 

wods:, or· tl"tat trouble wi ll arise in the .fut ur e bece.us0 nn issue 1.s no·i~ 

proper ly d:i.1:Jcuss~Jd n .. nd d.sc:i.ded, ho should persua.de:) one of th<~ membsrs of 

the '.I'echnici~l Corr.:;1:i:tt,::c that the quesi;j_on should be tab'.m up by· t!,e ,m,mber s 

I intend to propose to the members of the 

associo.ted with the ~~eohni cal Committee to serve as "a.id.s 11 e.nd. Hssj_st 

-~.he members or· thG Techni cal Commi ttee in t his ·work ., Any ot o ur rcs,seerch 

men who prefer t o approach thes e 11e.id.a 11 rathe r t.han a member o f the 1'echnica l 
by 

Conm1i ttoe c an do so ruid a recommenaa tion ma de/ ai ther of t he s e "ai ,,ls '1 shculo. 

have the sa.:ne effect as a recommenda tion ma.de by any inaiv idual member of 

the Technical Com..mittee" 

Ei ther of these t wo 11n.ids 11 or a.ny other membe::- o f the 'l'ec hni ck;.l 

Comro.i t t oe c an gather i n an u:noffici o.1 mee ting e. s rn2.ny of t he members ot.' 

the Technic a l Committee e.s he cun p ersuade to c omao T',1'10evcr is thus 

responsible f or calling such nn 11u..-10fficial " meet ing o f the T0oim:i.c1;,l 

Conl'llittse c :::n t ake t ho chair himsel f or ask anybo dy o f his chCJice to ta\::o 

the clw.i r . On l y certa i n ci. o.ys of t he -.'veck , f or' inst .mes, on Fn.clc.\y,, 

2: Po Mo, should the r e be a lonc;er _meet;i ng of thi s sort. Tf' ,t. .... 



. . 

' . ' 1 . 'r.,: ', l$ ,·, • ~J I. 

improveE1$nt L.""1 the rtwchrudsra of roaching dc.cisions. I -r-:uul::l pi.·cfe1· to 

vmste c..;.1 hour. ::. du;;,,· to the s5. tua.tion 7Jhich we hs.ve h nd i:i the pnst~ YL1e:n 

·:::::; ,7e.st·3d months for lack of direction and dechlio:.1s~ HowG\7\'.::r~ th:l.:. :'..n 

.for every m::.m him1-;elf to decide~ o;nd I be lieve thct if' sor,10 mcn1b~r cf 

the Techn:i.cal Committee does not wish t o spend much tirn.0 in meet:i.ngs., 

it will st.Hl be possible to keef' him informod or what is goi:o.6 011 by 

means of' those tvm r:aidsn of the T-e-slmical Committee, ·,d10m I think 

should b e a sked t o help in thi s taskc. They could o;:1)18.iu to the mornbe1~s 

who wei·e t..bson-c just ·,1hi:;;t. the discussion was about, whnt po:i.nt had been 

reached, and if', th€ln, nny of those mambcrs of .t.10 'l'och;,1J.ce.J. Comi.tittce 

f0cls th2.t h8 cunnot add his signature ·co the reco,,'liMm lc.·:;i.011 v,lli , h lms 

b30n e.ciop-c0d, h.0 is free to o.sk for an "off'ic:i.nl tt meot:i.ug of tho T0chni.cu-l 

Cammi tt00 v?J.dcr the chainne.nship oi! Fermi a Such v.n o ffic:i., ... l m.::cting 

wi.11 thon be e:ttended by a.11 members of t he Technical Cmmni tteo~ 
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1 • ~ l 

·;_·. 

for -~bis t;:{f,G of' :::;.cci·.ri ty som.0 time in thG f1xtu.:-eo 

:C v:isli to Hst:., this occa.sion to mako a. plea to all thor.;0 ,;ho ,,~n·o 

n 1HJen,::~J.8~, last llionday" It tn.er::~ is !'1...nybody among .us -,•,i10 uo-:::s ,,ot b l:i.evo 

t:::10 . chtmcos fo r putt:i.;1.g our h ouse in o .. dor n:re good eno,11:;h to i!r:.ks 5.t 

i·o::wntr,T i11.ember of' those Monday gutherings? His p:t~sc!!ce i.s riOst 1;:clcom0x 

,An:.::. ho cc.:1. heJ.p to keep ths 1•conspiro.cyn inf'o1·m;:;d of v,ht.t ic g:c.:.i.i:i,.: on u: 

th:: 'I'echni.c~.l Com,11it·cee and the Planni:n,,; Bor..rd,;, Tiill ha gtvc: 

the ,:est of' uG to try to cee what ·wa can do7 

cb.'"'J!"·r,; to 

A question has been ro.:i_sed by Zinn last, 1!:ona.:::cy which J now 

believe is cape..bJ. e of' a sntisfe.ctory nolution. But bef'o1·e pi..:.tt:i.ng 



r;e h1:-..-~·0 to i:.~c.i~h0r those 1'ho a:ca more or le:-:;s ng:rc.Gd o.n the 

mo.::.:1.1 fairns to sti?.rt ,;:;i th, e.nd v,o c~n.not gather in on~ meotini; ·;;oo 

many ~-,-_, ·r.:c.:-; <'Hl.::-:i t t o haw.i a !"'enl ly rlc:,mocrntic cU:.:;cuss5.on :tn ·q:.1lch oi.rcry 

Eondo.~' should r:wGt ovc.::ry .t.fondlty, ~nd tha other grour Je.::.i.d.ors about 

J.;-:J\:rn1od nhovt wi1at is going OD" F:com e.ny .fo:..'rr.al point of v:i.cu 

o.t :;.ct.tt.;t th,~n th.ore v:5.11 be ped'oct oqu~l:lty , t:.\!1d in o. wce;I~ or two 

ciff.'icu:!. tics i:u. chnrs.cter and tempe:tr of the two gfither.i.nGG ,·,w.y d:i.s r,ippce-.r,. 

I-i-; mcm::a C<.dcLU.::l.oneJ. ,\·ork fm~ lfro Stenrns and nome rnembex-a of th':.'l 

T,3cn.n:i.ce.l Corwuittce, but :tf we 11:.0 no t TlfilHns to put in l".(lc;.:1 t:imu\l 

w01--k th01~a is no hope for us end we may as wall g:i.vc u~·· 



L 2 i,s. 

~etallurgical 1Laboratorp 

A. H. Compton 

y,.,ur r.ote conoorni..116 enttineorini; or bisrnv.th cooled ~l t\ut, Oct ob,H" 7, 1042. 

You s-uc;:;~:.tod i r1 'yo1.u- note tiud~ I recommend t o iitr.· . t oo r e , by 
Friday ot thiG WO' f~ , ' ,U on.;! neor ,vho could tr;ke the r ·cponslbility for 
de&i r;nin;:; a bit,' Lit • o 
I hnvo therev.or as kao 

~ h.i.a :0io.tte.r . 
1 1.,y 0 1;i.r.J.on, c ~1 c ttrry t.he i'ull roi::,ono1-
coo1 ,a :..- lan t and -.;.ho 'l'roulcl b o l(:illin~ to 

as s~0~~stGd in your 1Gtt¢r • 

Fr<:l.1kly ! am: unoor 
assi&ne~ont of actin~ us a 

. 11le. ·1~n· .c • ·ot. I au1 able to t(H~opt tho 

plant. I .-ri sh h.o\,ciV<H" to ~is c ~I!. u 
Youn~ , Cro' t~ and r'.ndon,on befor~ 

en the d,:ioii)i ot this 
1\"it;t:er . Chr1 t.y , 
d decision . 

'l;hile I Goe very &tro:ic rco.iono e.;~i "'" }v:t n,; all our oi~i:;; o 1n 
on0 cas ket, ~d h.nve tr . \:con.; re!>,,cn t:J.t1 ,, t ..!'.lo de,'7clop. -.ent of three 
ci:tffercrnt ty; .e& of plantc on ... he ..,rcut\ CM) ot tho.10 t hree joba is 
Q.1;,out e.a much an a. ma..'1 Ctll1 t:.i.ckle. I reo.li l!-0 that you mi {;ht hnve fiCH!1e 

V191)1 etrong r eaao11s o\'twd.c!in1; th.is ccmsidarntion. I f Op I ,tow.a very . 
much 1 ik:o to l e~ro or thoc;~ rou.sona bo ~eira I l)t'OC<,Od f urther with this_ 
rJn:ttor. 

t . S21 lard 

---- ----
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ji!letallurgical Jlnuoratorp 1 

October 7 , 1942 

Mr . Leo Szi l a r d 

A. H. Compton 

EngineerinG of Bi smuth Cool ed Plant 

In accor d with instructi ons from Genera l Groves , I have r equested 
L:r . Moore to proceed at once with the engineerint; of a bismuth cooled 
power plant . 

l!.ay I ask 
of t his p l ant . 
be to r ecoi!lf.'l d 
you could wo 
have the i mme 

as consultant to L~ . Uoor e on the design 
most useful th i ng s you could do now would 

o Fr iday of this week an onginoor wi t h whom 
o e. dvantn(l; e d who under Mr . Moore ' s d~r e. ction would 

espons· il l y for designing t he ' plant . 

I n accord with I have been given by 
General Groves, the m is to desiGn a p lant t hat can 
be randy for operation o ~ , 1 °~ ~e havo in mind tho dis sipation 
of roughly 100 , 000 kw. 1cur ~wever, flexible if t he re should 
aris e important advanta&es · n n'~lrr ~er or sma ller capacity . 

In case it should a ppear ra ice. e this time to design 
a bismuth cooled plant to be r eady by ne 1 on such e. plant 

-wil l cease to be of the gr eatest urGency . in it will 
neverthe l ess continue both as a possible pl n ge c apacity 
and as a po s sible means of utilizing t he p 1s developed . 
Studies aimed t oward such developments continued. 

KT 
ooa Mr . Moore 

Mr . Allison 
Mr . Doan 
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/ Uovember 25, 1942 

A. H. Compton 

L. Szilard 

Compartmentalization of Informa tion and tho Effect of I mpurities of 49 . 

r:e had repeatedly discussed , in an abstract wny , the harmful 

effects of cor:1p artmontalization of information. I n view of the present 

interest in ~le effect of impurities of 49 I should like to put on record 

for your information the followin(; faots1 

I realized this sum."ller that the strong d... omission of 49 would 

lead to a stronb neutron omission from impurities which are expected to 

be present. Upon Toller's return from the BWTh~er conference in Berkeley, 

I went to see him and asked him whether this point had been considered 

and whether, in view of this fact, it wou ld not be wise to put more em-

phasia on autocatalytic methods of explosion whi ch I had discussed vdth 

him in the pas t . Teller replied that he personally is placing considerable 
~ ~-c-~ 1"~/' J(', , ~/ '"'' ,< ,- t....).... t,.~ 

emphasis o~ the autocatalytic metho'1 Teller , as you know, is o.n old )c vo 

friend of mine and I found him occasionally embarrassed when I tried to~-~~-
di scuss with him thint;s which he did not feel free to dis cuss with me . 

For t his r eason I interpreted his reply o.s meani ng that the situation was 

well in hand, o.nd that there was no need for us to disouas it . Conse quently, 

I changed the subject of our conversation and did noth ing furthe r in the mat-

tar . Teller, on the other hand, as it now turns out, intarproteri my changing 

of tho subject as meanint; t hat I was goin.; to look into this question, and 

that it was not necess ary for him to do anything about it. 

I believe this illustrates well under what atrain the scientists 

are being put, and how compartmentalization of inforrJat ion poisons the 

discussion, even in those fields which are not explicitly excluded from 

disousaion. 



... 

-2-

I do not belie v e t h a t the que ~~ tio n of i :npur · ties in 4 £1 s houl d be 

taken trag ically. but it is a f a c t t ha t if Taller and I could h ave t a lked 

freely. the question woul d h nve boen raised three months ago . im'l'. edi ~> tely 

followinG the summer conference in Berkeley . 

L. Szilard 

CC: E. Tel ler 
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. ./ Aide Memoir 

October 30, 1942 

L. Szilard 

The following is a record of some of the conversat i ons which I had with 

A. H. Compton in the course of this week. This record is prepared from memory 

and has the purpose of clarifying my relationship with the Metallurgical Labora-

tory. It is meant to explain my reasons for changing this relationship and to 

define the basis upon which a new relationship can be built. 

Monday, October 26th, Compton asked to see me. I assumed that the 

purpose of the interview was to discuss the organization of the engineering 

work since I shortly before received a memorand~ from him which dealt with 

this subject. I told Compton that it was my understanding that Lewis from 

M. I. T. had been asked by him to take charge of the engineering work and that 

accordingly I felt that the decision of this subject might be postponed until 

there was a chance to see what ideas Lewis had on the subject but that I could 

state right away in what way I felt I could be most useful in connection with 

the development of the bismuth cooled power unit. This was what I proposed: 

Creutz's present group should be used both for the technological work 

both on the bismuth cooled and water cooled power units and requests for speci-

fie work should come to him from me an d from Wigner. Mr. Foote should be added 

to this group so that metallurgical experiments on bismuth cooling could be 

performed. In addition to this I wanted to have the help of from one to three 

engineers and two draftsmen and I proposed that I would take charge of the work 

of these men and prepare designs following step by step the technological work 

on the bismuth cooled power unit. I further proposed to keep Mr . Moore and 

Mr. Lewis or any of the other engineers informed of the development of these 

designs. This would serve the purpose that if they are able to improve on these 

designs or move faster towards a process design, they should be able to go ahead 
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and perhpps produce a finished desi6n before I am ready to submi t my own design . 

Nevertheless rrry own aim would be to end up with a process design somewhat more 

detailed than the Moore-Leverett design of the helium cooled unit. 

Mr. Compton replied that in his opinion this an·angement would not worlc 

and that my presence in the laboratory would make it very difficult for him to 

organize the co llaboration of the physicists with the engineers and other 

matters in the laboratory. He therefore asked me to leave Chicago and perhaps 

to go to Columbia and work there in loose connection with the Chicago labora-

tory. He proposed that upon the expiration of my present contract with the 

University of Chicago January 1, 1943 another contract would be made with me 

that would secure me an adequate salary. Finally, he asked me to arrange matters 

so as to leave the Metallurgical Laboratory within 48 hours so as to make it 

easier for him to reorgan ize the technological division and malce other corres-

pending changes in the organization . 

My reply was that my work if carried out in New York could be of very 

limited value only and whatever salary I received would have to be considered 

as a sort of a pension. Since this pension would then be paid to me for services 

which I had rendered in the past it would seem more logical t hat I should apply 

for a patent for the inventions which I made and whi ch I submitted to the 

government before I was on the 0. S. R. D. payroll and that in place of a 

pension I should receive a royal t y from the government in consideration of the 
~~~~/#- ~ r ! • (; "-• rl'-:_. ,.~/ 

use of the inventions ~ i n the proposed patent app lications. 

Wednesday, October 28th I saw Compton agai n and he propose d to let me 

have an independent organization for developing the bismuth cool ed power unit 

which would be set up at Illinois Institute of Technol ogy in Chic ag o. He said 

he was considering to let me have Creutz and Foote and perhaps others fr om the 

Metallurgical Laboratory and I could take on engineers and draftsmen and work on 

a design for the bismuth cooled power unit. I would r emain on the Technical 

Committee and keep in general contact with various groups within the Metal-
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lurgical Laboratory. He was not certai n whether work on the bismuth cooled 

power unit would be carried on at all within the Metallurgical Laboratory. 

My reply was that there are two sets of reasons why I could not accept 

this proposal• The first and minor set of reasons is the followingz There can 
/ I 

be put forward various reasons for my going into
11
exile in the manner which he 

proposed, but I run unable to accept as. valid a.~y of the/31 reasons w~!ich wer~ . , 
~..,_vf-.1 ·?-"- '-'<-''( U? 4--<.A-.. '- . . ..-~ { tJ / t' e r I• (,.... ). W 

pu'tl fGnN"a.J"d- ,Qdld-wh±-c·h-wel"e tentatively(as possible reaso"'ns for the p~oposed ~xile'\ 4.! 
by various members of our project. If my presence in the Chicago laboratory - ~ 

~~(_~ ~ , ... . -t_..(_ 
caused trouble or lead to friction such trouble or friction would ~till a.r~ 

since I would still take part in the committee meetings where controversial issues 

are discussed. 

The second and major s et of r easons for not accepting the proposal is 

the following: I understand that at various times my views prevailed on 

organi%ational question which were connected with our work and that these views 
' 1 

lN'-J f..A-.... 
were incompatible~ the way in which Compton wanted to see the work organized. 

~One specific example for this was the organization of the Technological Division. 

The creation of this division was originally proposed by me in the research 

committee compose d of Allison, Fermi, ~igner, and myself. Compton was in agree-

ment with the necessity of setting up such a division, but he had in mind to 

put Wollan in charge. For some reason or other Compton put me in charge of the 

Technological Division but the work of this division was then not given full 

support and the men taken away from this division were not r ep laced. 

Another specific example was the unfavorable effect of my activities 

in the laboratory upon the functioning of an executive committee which was ap-

pointed by Compton and which was composed of Allison, Doan, Fe rmi , and Moore . 

I knew nothing of the exi stence of such a committee though I h eard that it was 

planned to have monthly meetings between representatives of our laboratory, 

Stone-Webster, DuPont, and the Army, and that the above-mentioned members of 

our laboratory were designated to act as representatives of our laboratory. 
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CO:NVERSATION WITH HAL'BAN 

2-3-44. 
L. Szilard 

On the basis of Hahn's first paper it occurred to Joliot that 

neutrons may be emitted in the interaction of neutrorru with uranium 

and that this might lend to a chain reaction. He tried to demonstrate 

this by surroundi~ a piece of urar!ium with a radium-beryllium source 

in the center with a layer of ethyl bromide separa t e the radioactive 

bromine by means of the Szilard-Chalmers process arn co~pared the 

intensity of the bromine activity in the presence and absence of uranium. 

No conclusive results could be obtained tr. is way and Joliot t urned to 

demonstrate the existence of fission by catching the fission products 

emitted from a thin layer of ura nium oxide which is exposed to a photo 

neutron source. 

In the meantime Halban began to urge Joliot to let him organize 

more adequate experi~ents for determini rg whether neutrons are emitted 

in fission. Halban used a photo-neutron source of 100 millicurie 

uranium and measured the _ thermal neutron density as a function of the 

radius in a uraniun nitrate solution. A primary measurement completed 

in one day indicated a positive effect (Joliot goes on vacation) and 

further measurements are carried out during the following week with 

300 millicurie confirmed this. A letter was then se nt to the editor 

of Nature. 

Subseque r:t experiments he used photo-neutro ns i nteractive vrith 

uranium were shovrn capable of inducing the n, p reactio n in sulphur, 

in carbon bisulfide. 

Second paper by Halban, Joffot, Kovarsky contains a more 

thorough discussion of the first experiment published in NATURE . 
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and Halban discuss such things as using a heterogeneous 

mixture of uranium oxide and wnter and also other slowir.g down materials 

such as carbon and heavy water . In August the experiment later published 

by Halban , Joliet , Kovarsky nnd is performed . In September 

Haltlan calculates in homogeneous mixtures of water and uranium oxide. 

In the meantime the war broke out and in October measurements are 

started o n heterogene ous mixtures of wnter , uranium and oxide . In 

De cembe r an experiment is performed on 8 t ons of graphite for the purpose 

of measurir~ the abs orption of carbon. This leads to a feelir.r;; that 

carbon is only s lightly better than wnter . It is r eal ized that metal 

is an adv antage over ura nium oxide be cause there is no ·slowing down in 

the metal due t o coll isions with oxygen . Theso carbon lead to sh ift 

in the main int erest in the direction of heavy water . 

Joliot visits Dautry in Decembe r or January and finds immediate 

response. He is tole he made n mistake not to come earlier. The !.rmy 

wants to get rid of Halban and Kovarsky and Joliet is asked if he 

could replace them or add some Frenchmen who could gradually learn the 

sub j ect and displace Haltlan and Kovarsky . Joliot replies that he hopes 

gradually to learn the su~jec t h i mself end that he does not propose 

to add aQY other Frenchmen to the group . Dautry gives his full support 

to Joliot and Joliet has unlimi ted financial resources at this disposal. 

It is decided to place a contract thro~h the Bureau (secret ----
service) fo r the total heavy water output of Norway which is expected 

to amount to 200 liter per month and negotiations are star ted at once . 

Halban and Kovarsky are asked through Joliet whether they wo uld be 

willing to be interned for three weeks during those negotiations. 
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Halban accepts on the co ndition that this be the last foolish demand 

which is made upon him . Hal ban is sent to Porquerolles (island military 

post in south of France) in the middle of February and Kov arsky goes to 

Be lle Isle, Brittany . It is suggested that Joliot himself take a 

holiday in Grenoble to make Halban and JCovarsky feel bette r about thei r 

confinement. When Halban reports at Porque Rolles showing his order 

of mission i t turns out that Porque Rolles has not been notified of 

his arrival and of the conditions under which he is to be held there 

so Halban is for all practical purposes under arrest . A ~uard is put 

in front of his door ove r night who keeps him awake by snoring. Next 

morning Halban aske to see the commander and informs him that unless 

the guard is at once replaced by a non-snoriTl.g one, he will send a 

telegram to the min ister for armaments and refuse nll further colla­

boration with the French command . 

Incidentally, the original order of mission stated that Halban 

was sent to the island for geological survey and this was done in order 

to give him freedom of moveme nt on the island;since the commander of 

the island was not notified directly the order or mission was dis ­

regarded. It took one week to reach Dautry who was nway from Paris 

and Jllatters were then straightened out . 

160 liters of heavy water arrived in the middle of Mu rch. At 

that time about 6 tons of graptite were on order. Tanks were under 

construction for the experiment with heavy water. The absorption of 

sulphur was being me asured in order to see if a sus pension of uranium 

in heavy water could be used. An experiment was under preparation to 

make measure~ents on a heterogeneous mixture of heavy water and uraniuo 

oxide (aluminum cubeG were made to be filled with heavy water) . The 

absorption of iron and copper was measured. 
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On the 14th of May Joliot told He.lban tha t Paris must be con­

sidered as lost. This was lighte ni ng out of e. cle a r sky f or Hal ban, who 

had not realized at all the serious ness of t he war si t uation. (lst of 

April unlimited financial backing ) Joliot told Hal ban that he wanted 

hiffi to set up a new le.boratoryin the south of France, Mont D'Or. A 

month later Paris fell and Joliot came to the new laboratory • But 

two days later Dautry's aide appears and asks He.lbe. n and Kovarsky to 

go at once to Bordeaux with all available equ ipment a rod materials and 

all notes and documents. Joliot stays behind but promises he will vitit 

Halban in Bordeaux. At Borde aux Daut ry .tells Hal ba n t hat t h is work must 

be saved and that he must go at once t o Eng l and. He hi mself and Joliot 

refused to leave France. 

An 8,000 ton coal s h i p wh ich was put i n cha rge of the Earl of 

Suffolk and which could take 600 pe r s or,s s tand s by and takes all who 

want to go. Bordeaux is fu l l pf pe ople but only 150 pe r so ns can be 

found who wish to embark. The s h i p waits t hree more day s for additional 

passengers but none arrive. Finally as t he Germans approac h Bordeaux 

the ship has to leave. 

In England there is a lready a committee u nder t he chairmanship 

of G. B. Thompson. Halbe.n presents his views to this co mm i ttee. He 

talks about the possibility of usirg 93 or 94 in the slow neutron chain 

reaction. Considers the possibility of a heterogeneous system of 

uranium and water; believes t hat carbon beryllium h ave a cha nce but 

chiefly emphasizes the ho~ogeneous ur a nium heavy water system which he 

prefers to the heteroge~eous heavy wate r system. 

G. B. Thompson does not believe that a chain reac t ion ca n be 

made with unseparated ura nium. At tha t time had already c a.l-

culated the atomic bomb based on separated 235 and Simon is considering 

.to start work on the separation of 235. 
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